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ABSTRACT
Background: Pre-hospital emergency service is an important part of any health care system.
The present study was conducted to evaluate the pre-hospital Emergency Services 115 of
Mashhad City, Iran with emphasis on response to traffic accidents during 2012-2013.
Materials and Methods: In this descriptive cross-sectional and applied study, 53685 files
of traffic accident victims related to 42240 missions accomplished during 2012-2013 were
evaluated. The study data were collected by referring to the statistics unit of the Center for
Medical Emergencies and Accidents. To determine the services performed for the victims, a
researcher-designed checklist was used. Descriptive statistics were performed to analyze the
raw data. All analyses were done by Excel 2013.
Results: The average (SD) age of traffic accident victims was 29.5(15.69) years. The frequency of
accidents was more in September, on Thursdays, and between 6 and 9 PM. About 70% of missions
ended with the transfer the injured to hospitals and average (SD) response times were 8:24 (2:35)
minutes in 2012 and 9:01 (2:46) minutes in 2013. The frequency of treatment and dispatch to
hospitals by the resident physician were reported as 70.51% in 2012 and 69.7% in 2013. The most
frequent action taken were injections (96%) and then stabilizing body limbs (60%).
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Conclusion: Considering the findings of this research, the response time was longer than the
standard time. Regarding the performed services, shortcomings in manpower and ambulance
equipment can reduce the effectiveness of missions. Therefore, Emergency Center 115 of
Mashhad should carry out some interventions to resolve shortages in manpower and equipment
to reach standard conditions and provide better services.
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1. Introduction
oday, accidents and injuries account for 5
million deaths and more than 100 million
disabilities each year [1]. These damages are
caused by a wide variety of accidents, including natural and man-made disasters [2].

Accidents, whether natural or man-made, are the main
causes of mortality in the world. In the United States,
it has been estimated that every citizen would require
emergency services at least two times during his lifetime
due to accidents [3]. Accidents besides their damages
will affect societies and leave injuries and unbearable
disabilities [4]. It is anticipated that by 2020, trauma
would be the leading or the second cause of mortality
in developing and developed countries [5]. These issues
have raised the attention of World Health Organization to
increasing load of chronic diseases, non-communicable
illnesses, trauma and depression, thus calling for rapid
and continuous development of emergency treatment. In
most countries, this type of treatment is offered by the
Emergency Medical Services (EMS) [2].
Pre-hospital cares include services that begin at the
patient’s side and ends in the hospital emergency ward.
Some studies show that these services include up to the
time the patient is discharged from hospital. Patients
with internal medicine problem (who lack a history of
trauma) and patients with trauma at the scene of accidents compose the major types of those needing prehospital care [6]. Emergency care should be understood
as a complete system with independent components.
These components include pre-hospital care, transportation, and hospital care. Each component is important,
however, all should interact properly to have an enduring effect on society’s health [7].
EMS act at the intersection of health care, public
health, and safety [8] and by definition refers to services
that respond to the needs of specific health of people outside of hospitals [2]. In health care systems, the first encounter with critical and emergency patients is generally
performed by pre-hospital emergency service [9]. This
service is an important part of presenting health care [10]
that faces with life threatening conditions outside the
hospital. Its main focus is prevention of acute death, and
by prompt diagnosis and timely treatment can alter life
threatening conditions and limit mortality [11]. Studies
show that speedy relief with standard quality can reduce
the mortality rate of accidents by 30%, and furthermore,
significantly prevents complications resulting from inap-
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propriate actions and handling of the victims that would
have led to their disabilities [12].
The proper function of various parts of this system results in speedy and timely dispatch of ambulance to the
patient’s side and prevention of death and disability. The
success of this system depends on different factors such as
the competency of responsible individuals, trained personnel, equipment, coordination, and communication system.
The more correct, safer, and faster care for critical patients
delivered by EMS, the less would be the mortality and disability resulting from illnesses and diseases. Consequently,
that would increase the people’s trust on the system [13].
There are two types of responses that are common by
pre-hospital emergency systems in various countries; 1)
ambulance dispatch with advanced equipment regardless
of the type of accident immediately after receiving the first
call for help; and 2) receiving information from the person
who has contacted them, collecting information, classifying them, and selecting the type and level of service that is
going to be dispatched to the scene of accident [7].
In Iran, unintentional accidents with 28000 fatalities per
year is the second cause of mortality and Iran is among
the countries with the highest rate of fatalities in the world
resulting from traffic accidents. The rate of road accidents
in Iran is 20 times the world average, and according to
the statistics given, in every 19 minutes one person loses
his life in Iran due to traffic accidents. Moreover, 50%
percent of fatalities in traffic accidents in Iran occur in
the first hour after the accident, 25% while the injured
being transferred to hospital, and 25% relate to infections
arising from complications that develop in hospitals [14].
According to regulations of Iran Comprehensive Coverage of Medical Emergencies, the response time in 80%
of cases is less than 8 minutes in cities and less than 15
minutes for road accidents for pre-hospital emergency
care [14]. In order to improve the quality of pre-hospital
treatment services in our country, the status quo should
be reviewed and evaluated. Certainly, evaluation of prehospital urban health care system is very difficult because its effectiveness and values are hard to measure.
In a study conducted about the efficiency of emergency
services in Rasht City, the importance of accurate and
exact time measurement has been mentioned for supervising the pre-hospital care operation. In another study
about traffic accidents injuries, some solutions have been
proposed to reduce these injuries. Considering the importance of this issue, the present study was conducted to
evaluate the pre-hospital Emergency Services 115, with
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the emphasis on response to traffic accidents in Mashhad
City during 2012-2013.

2. Materials and Methods
In this descriptive cross-sectional and applied study,
53685 files of urban traffic accident victims corresponding
to 42240 hospital emergency missions during 2012-2013,
were examined. The difference in the study populations
(victims and missions) is because there has been more than
one victim in some emergency missions. The study data
were collected from the files of traffic accident victims (by
full enumeration) from the city of Mashhad Medical Emergencies and Accidents Center Statistics Unit, in which the
frequency of Emergency 115 missions during various times,
the mission time intervals, results of missions, instructions
given by the resident physician at the message center, and
services provided for the victims, were extracted.
The checklist compiled by the researcher was used to
determine the services provided to the victims. First, a
checklist of provided services was prepared by reviewing 550 cases in 2013. The initial checklist included 26
performed services. Then, the list was revised by the
experts from the Emergency 115 of Mashhad and some
duplicate services were deleted and some services were
added to the list and eventually a final checklist of 20
services was obtained and confirmed by 5 experts using
content validity. The checklist reliability was examined
through the test-retest method with one week interval
(α=0.83). In the end, 520 files were selected through systematic sampling method to determine the services provided to the victims. For data analysis, the descriptive
statistics including frequency, percentage, mean, and
standard deviation were calculated using Excel 2013.

3. Results
As shown in Table 1, men comprised a high percentage of victims during 2012 and 2013. The average age
of the victims has been recorded as 29 years, and most
victims were in the age group of 15-25 years during the
study years. The frequency of accidents was mostly in
September, on Thursdays, and between 6 to 9 PM. As is
seen in Table 2, transfer to hospital, mission cancellation,
and transferring to hospital by private vehicle before ambulance arriving the accident scene, respectively, were
reported as the most results of Emergency 115 missions.
As is seen in Table 3, the average response time (receiving the first call from the public till the time ambulance arrives at the scene of accident) in the missions
performed by Emergency 115 in Mashhad during 2012
and 2013 were respectively 8:24 minutes, and 9:01 minutes. According to Table 4, treatment and dispatch to the
hospital by the resident physician was the most frequent
instructions reported by the crew of medical emergencies. However, the medical emergencies’ crew have not
necessarily communicated with the resident physician at
the Emergency Call Center in all missions.
As is seen in Table 5, a total of 36 active ambulances and
16 auxiliary ambulances (ambulances that in the operation
base are not considered as active ambulances, however, in
case of need they are used to deliver service) in Mashhad
Emergency 115 Center were involved in delivering services
to the patients. According to Table 6, the services provided
to the victims have been listed. The most frequent services
were injections (intravenous injection and serum therapy)
and stabilizing body limbs that have been performed for
approximately 96% and 60% of victims, respectively.

Table 1. Demographics of victims and frequency of accidents

Variable

Gender

Age, year

Peak of accidents

2012(%)

2013(%)

Male

38.62

59.99

Female

10.42

23.21

Not recorded in the file

50.96

16.8

Mean and standard deviation

29.5±15.69

29.8±15.9

Most frequent age group

16-25(31.41%)

16-25(30.28%)

Month

September (11.73%)

September (11.86%)

Days of the week

Thursday (15.33%)

Thursday (15.48%)

Day hours

6-9 PM (19.40%)

6-9 PM (20.06%)
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Table 2. Results of emergency 115 missions on traffic accidents in Mashhad

2012

Mission Result

2013

No.

%

No.

%

Transfer to hospital

14875

70.51

14733

70.69

Mission cancelled

4251

20.18

4695

22.24

Transfer to hospital by private vehicle before ambulance arrives at the scene

1694

8.03

1454

6.88

Transfer to hospital while under CPR (cardiopulmonary resuscitation)

102

0.48

141

0.67

Death before the ambulance arrives at the scene

49

0.23

42

0.02

Transfer to another ambulance

120

0.57

65

0.31

Table 3. Average time intervals of traffic accident missions of emergency 115 in Mashhad

2012

Time Interval

2013

Mean

SD

Mean

SD

Receiving calls from the public till announcing the mission to
the base

21 seconds

8 seconds

19 seconds

7 seconds

Announcing the mission to the operation base till the ambulance leaving the base

1 minute, 52
seconds

43 seconds

1 minute, 55
seconds

44 seconds

Leaving the operation base till reaching the victim’s side

6 minutes,
14 seconds

1 minute, 45
seconds

6 minutes, 15
seconds

1 minute, 55
seconds

Receiving the call from the public till reaching the victim’s side
(response time)

8 minutes,
24 seconds

2 minutes,
35 seconds

9 minutes, 1
second

2 minutes 46
seconds

Departing the scene of accident till reaching the hospital

11 minutes,
29 seconds

3 minutes,
39 seconds

12 minutes,17
seconds

4 minutes,
25 seconds

Table 4. Instructions of the resident physician at the call center to the medical emergencies crew

2012

Instructions by Resident Physician at the Call Center

No.

%

No.

%

Treatment and dispatch to hospital

17699

90.15

17454

90.4

Monitoring vital signs

1701

8.45

1508

7.84

Non-emergency case and advised to refer personally to the clinic

414

1.4

294

1.76

4. Discussion
The present study was conducted to evaluate the function and efficiency of pre-hospital emergency services of
Mashhad during 2012 and 2013. The accidents victims
were 60% males, 17% females, and in 23% of cases the
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2013

gender was not recorded in the files. Considering that
most car and motorcycle drivers are men, these statistics are justifiable. In Hajinabi and colleagues study [15],
32% of victims were males and 4% were females and the
gender of 64% of victims was not specified in the files.
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Table 5. Frequency and average performance of emergency 115 ambulances of Mashhad City

Active Ambulances

Auxiliary Ambulances

Frequency

36

16

Average performance (Km)

116204

84016

Table 6. Frequency of services provided by emergency medical services crew to the patients

Services Provided to the Patients

No.

%

Injections (intravenous injection and serum therapy)

502

96.72

Monitoring vital signs

276

53.18

Medical consultation

288

55.49

Oxygen therapy

238

45.86

Stabilization of limbs

308

59.35

Dressing

172

33.15

Control of bleeding in patients

10

1.93

Suction

6

1.16

Intubation

4

0.7

CPR (cardiopulmonary resuscitation )

2

0.39

Also, in Fars Najjari study [16], 73% of victims were
males and 27% were females.
In Monsef Kasamaei study in Gilan Province, 76.9% of
traffic accidents victims were males [17]. Also, in other
parts of the world, such as Ferrando study in Spain [18]
and the studies conducted in India [19], men comprised
the majority of victims in traffic accidents. It seems that
educational and cultural interventions should be planned
mostly by emphasis on the male population.
In the present study, the average (SD) age of victims
was equal to 29 [15] years and most victims (31%) were
in the age range of 15 to 25 years. In Hajinabi and colleagues study in Tehran [15], most traffic accident victims were in the age group of 20 to 29 years with average
age of 35.5 years. Also in the study examining the prehospital causes of accident victims taken to Shohadaye Haftom-e Tir Hospital [16], 27% of victims were in
the age group of 20 to 29 years, which had the highest
frequency among various age groups. Results of the research showed that the highest risk group in traffic accidents comprised young adults, especially men, and
this finding is in line with the findings of other studies

in Khuzestan [20], Shahroud [21], and Gilan [17]. This
is due to greater use of motorcycles by young adults
and their disregard for traffic rules. Education through
mass media and educational institutions directed toward
young people and adolescents about the importance of
observing traffic rules and use of safety helmets when
riding motorcycle and fastening seat belts while driving,
can prevent such accidents.
Findings support that most accidents have occurred
mostly in months of September (11.8%), July (10.63%),
and August (10.33%), on Thursdays (15.4%), and during
the hours 12 to 15 (20.09%) and 18 to 21 (19.73%). In
Hajinabi and colleagues study [15], most accidents have
occurred in October and between the hours 18 to 19, and
in the epidemiological examination study by Kasmaei
and colleagues [17] of traffic accidents reported by Gilan
Province Aid and Relief Administration, most accidents
happened during the summer (33%). Our present study
findings and other studies such as the one conducted
in the United States [22] indicate that most accidents
have occurred during holidays and these accidents can
be interpreted by considering the previous findings regarding the victims’ age group. This age group [15-25]
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comprised mostly of high school and university students
who during summer and days such as Thursday (results
obtained from the study) have more leisure time and
thus mostly engaged in driving.
The obtained time indicators have shown that the time
intervals between receiving the call for help till announcing the mission was 20 seconds on average, and 50% of
announcement took between 0 and 15 seconds; the time
interval between announcing the mission till the ambulance leaving the operation base was 1 minute and 53 seconds on average and 73% of them took in the time span
of 1 to 3 minutes; the time interval between receiving the
message and leaving the operation base was 2 minutes
and 13 seconds on average and 47% of missions were
completed between 2 to 4 minutes; the time interval between leaving the operation base till reaching the scene of
accident is 6 minutes and 15 seconds on average, and in
40% of missions it took between 3 to 6 minutes; the time
interval between receiving the message till reaching the
scene of accident was 8 minutes and 42 seconds on average and 46% of missions were completed in the time span
4 to 8 minutes; and 50% of missions were carried out in
less than 8 minutes; the time interval between departing
the scene of accident till reaching the hospital was 11 minutes and 55 seconds on average and in 50% of missions
the time span was less than 10 minutes; the time interval
between receiving the message till reaching the hospital
was 31 minutes on average and in 45% of missions the
time span was less than 30 minutes; the time interval between receiving the call for help till completing the mission was 38 minutes on average and in 65% of missions
the time span was less than 45 minutes; and finally the
time interval between receiving the call for help till the
ambulance returns to base was 2 hours on average and in
21% of missions the time span was 60 to 90 minutes.
The most important time interval is the response time.
According to standards and regulations on pre-hospital
emergency services comprehensive coverage, 80% of
urban missions of emergency services should be accomplished within a time span of less than 8 minutes
(here, the time interval is the same response time which
is equal to the time from receiving the message or call
for help till the ambulance reaches the scene of the accident). In this study, approximately half of the missions
had been performed in less than 8 minutes and average
value of this interval did not have difference with the
standard time prescribed by regulations.
Based on Moradian and colleagues study [23], approximately 50% of the missions have been performed
within the time interval of 8 to 20 minutes and beyond

150

the prescribed standard time. In Rahbar Tarmasi study
[24], the average response time was 6 minutes and 45
seconds and the time interval for transferring the victims
from the scene of accident till reaching the hospital was
reported as 9 minutes and 24 seconds. In Sladjana and
colleagues study [18] , the average time between receiving the call till announcing to the operation base was 1
minute and 32 seconds and time taken from receiving
the message till reaching the scene of accident was reported as 7 minutes and 5 seconds.
Also, according to Wiser et al. study [19] in rural areas,
the average response time was 12 minutes and 8 seconds,
the average time of the dispatch unit was 52 seconds, the
average time from receiving the message till reaching
the scene of accident was 2 minutes and 15 seconds, and
the average time from leaving the base till reaching the
scene of accident was obtained as 6 minutes. This study
(as compared with other studies) analyzed all time durations in emergency missions separately and because of
this, there are no similar studies for all mentioned time
intervals. For emergency victims of accidents, time is of
one of the most important factors in their treatment and
the sooner for medical emergency services to reach the
side of patients, the better will be the effectiveness of
medical emergency missions.
Findings of this study showed that instructions by consultant physician at the message center and communications with paramedics at the scene of the accidents in
70% of missions, were treatment and dispatch to hospital.
Also the result of 70% of missions of Emergency 115 was
to transfer the victims to hospital, and 7.5% of victims
were transferred to hospital by private vehicles. Based on
the evidence, as the physician is uncertain about the patient’s injuries at the scene of accident, he or she could not
prescribe any particular measure for the victim and would
instruct the EMS crew to stabilize patients and dispatch
them to the hospital. Considering the instructions given
by the physician, it is logical that the result of 70% of
missions is to transfer the victims to hospital.
Certainly, it cannot be said that all of these people
transferred to hospital needed hospital treatment procedures and this issue requires separate investigation. In
Hamidreza Aghababaeian et al. study [25], it was found
that 83% of missions, in Rahbar Tarmasi and colleagues
study [24], 53% of missions, and in Hajinabi and colleagues study [15], 56% of missions resulted in the
transfer of patients to hospitals and 18% of victims had
left the scene of accident by private vehicle before the
ambulance arrived. According to our study and other
similar studies it is evident that a high number of mis-
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sions ends in transfer of the victims to hospitals. This
issue would require that the equipment needed for victims be available in ambulances and MICU (Medical
Intensive Care Unit) ambulances be available for critical
cases. Also, because the victims should be taken to hospital in the shortest time possible, steps should be taken
to resolve the infra structural and operational issues that
cause delay in this time interval (from the scene of accident till reaching the hospital) so that the victims can
receive prompt and quality services in proper time.
The findings obtained regarding traffic accidents in
terms of the vehicles have made it clear that most injured people by accidents were in a collision between
car and motorcycle, and then between car and pedestrian. About 31% of the injured (8741 persons) were
the result of collision between car and motorcycle and
17% (4593 persons) of accidents were the result of
collision between car and pedestrian. The abundance
of motorcyclist in the streets, their disregard toward
traffic rules and regulations, and careless use of safety
helmet can be accounted as causes for the high number
of victims among motorcycle riders. In Alireza Ghorbanibirgani et al. study [20], 57% of fatalities were the
result of car collisions and 17% were the result of motorcycle collisions (epidemiologic study in the Province of Khuzestan). Also, in Vahid Monsef Kasmaei et
al. study [17], most traffic victims were motorcyclists
(49.9%) and car passengers (33.8%). Considering the
high number of motorcycle rider victims, executing
the rules and regulations and promoting public awareness regarding how to use this vehicle can be effective
in reducing the number of victims.
The study’s findings regarding the condition of Emergency 115 ambulances have shown that at present 52
ambulances are active. Of them, 36 active ambulances
with average operation of 116204 km of distance covered and 16 auxiliary ambulances with average operation of 84016 km of distance covered are being utilized.
Twenty-one of them are 2009 models and their average
operation has been obtained as 86610 km. Several factors have been implicated in wearing out an ambulance,
such as duration of operation of the ambulance per year
or in kilometers it has traversed.
Unfortunately, there is no standard for this issue and
after discussing that with responsible officials of the
vehicles unit, they mentioned that the ambulances with
working age of 5 years and more are practically worn
out, however, due to shortages of ambulances in the
Emergency 115 center, many available ambulances aged
more than 5 years. The standard required number for

ambulances is determined based on the population they
cover in each region. Considering the population and the
fact that urban medical emergency bases need at least
two ambulances for each base, Mashhad needs 96 ambulances and therefore, the difference between the status
quo and the standard number is 44 ambulances.
Services provided by Emergency 115 crew can be categorized in two groups. The first group includes services
that should be performed for all victims and are primary
and necessary measures such as monitoring vital signs,
examining the victim and obtaining his or her medical history. These services are not dependent on any factors and
performing them is necessary for all victims. Considering
the obtained findings, it was found that in 53% of the files,
CVS (Concussion Vital Signs) and vital signs (blood pressure, body temperature, pain, respiratory rate, pulse rate)
have been checked for all patients as it should be.
The second group includes measures that are performed based on the circumstances of the injury inflicted
on the victim and performing them is not necessarily
required for all victims. These measures are performed
based on the knowledge of the paramedics and with consultation (depending on the injury) received from the
resident physician at the emergency call center. Also,
the findings obtained regarding the steps taken for the
victims showed that 96.92% of the victims have been
transferred to the hospital and this transfer service has
been performed for most victims. For 96.72% of victims,
the injections needed have been carried out, 98% of the
injections were of the IV (Intravenous) route. Stabilizing
body limbs have been performed for 59.35% of victims,
of which 43% needed splinting, 32% needed fixing the
spine, and for 23% cervical collar was used.
In Tarmasi and colleagues study [24], it was found
that 30% of victims received IV injections and 10%
were stabilized. Also, in Ali Bidari and colleagues
study in 2006, 92.3% of victims had their blood pressure measured, 88% had their heart rate measured, 83%
their respiratory rate, and for 71% their body temperature was measured. Also, 74% had IV injections, 5%
cervical collar and 7% bleeding control. Considering
the type of pre-hospital emergency system in Iran, this
stage is one of the stages that appropriate interaction
and communications should be established between the
emergency center resident physician and the EMS crew
sent to the scene of accident so that services needed for
the victims can be provided for them. If this interaction
and confidence does not exist between these two treatment groups, then, the physician cannot make correct
decision regarding the conditions and situation of the
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patient and would instruct the group at the scene of accident to transfer the patient to the hospital.
Due to the special circumstances in the city of Mashhad, generalizing the results of this study to other cities of
Iran should be done with more caution. Considering that
collection of data was in the secondary form and through
the files of traffic accidents victims, the research team
was confronted with incompleteness of files due to lack
of record of the physician’s instructions and the measures
taken by crew of medical emergency in various sections,
and these were among limitations of this research.

5. Conclusion
The highest risk group in traffic accidents are young
people, especially men. Instructions directed toward this
group, especially the young people should be brought
into attention. There have been large number of instructions on treatment and dispatch given by the consultant
physician at the emergency call center and communications to EMS crew at the scene of accidents, and consequently these missions resulted in the transfer the victims to the hospitals. Considering that a high number of
missions end in the transfer the victims to hospitals, the
necessary equipment for the victims should be available
in ambulances, and MICU ambulances should be available for critical cases.
Certainly, all the persons transferred to hospital may
not need the transfer, however, because the consultant
physician is uncertain of the patient’s status, and in some
occasions, the insistence by patients for transfer, the
number of these transfers rises. One of the reasons for
this, is the EMS (Emergency Medical Service) system in
Iran in which the physician is not present at the side of
the patient at the scene of accident. Also, steps need to
be taken with regard to modernizing the Emergency 115
ambulances in order to improve the quality of services
and satisfy the patients. Services provided to the victims
of traffic accidents should be with regard to the injuries
inflicted on them.
This study made it clear that after transferring the victim to hospital, the body limbs stabilization service was
one of the services that was performed for half of the victims indicating that equipment for body limbs stabilization are among the necessities that should be considered
and the emergency call services should examine their
equipment in terms of being sound, in proper condition,
and in sufficient number.
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Mashhad Emergency 115 center in order to reach standard conditions and to provide better servicers should improve its manpower in this respect (resolving the shortage in the medical and non-medical work force, rank, file,
and staff), equipment (addressing shortages in equipment
for aid, treatment, radio, ambulance and motorlance (motorcycle ambulance) of emergency base centers as well
as Emergency 115 command and communications center of the city of Mashhad, construction (building ten
earthquake resistant medical emergency bases and also
command and communications center), also in management and the software required, all of which should be
included in future plans of the said organization.
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