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Abstract

Background: The response time is considered as one of the most important criteria for the quality of given care to the injured. This
research aimed to investigate the frequency and causes of prehospital emergency delays in the 115 emergency center, in city of
Mashhad, in 2015.

Methods: In this cross-sectional study, 21,142 missions performed in 2015 were investigated, from among which 640 missions with
delays in systematic sampling were recognized. For data analysis purposes, descriptive statistics (frequency, mean and SD) in Excel
2013 software was implemented.

Results: Nearly 60% of the injured were men, 23% women, and the gender of 17% was not recorded in their profiles. The mean age
of the injured was 29.8+15.9 years and 30% of the injured were in the age group of 16 to 25. The mean response time was 9:01+2:46.
The most prevalent causes related to missions out of the operational zone (29.3%) and the second cause has been related to traffic
groups (24.2%).

Conclusion: Establishing new bases and completing the number of ambulances and human recourses, intervention in traffic causing
factors, and training the public about emergency cases can be effective in reducing the number of missions and the pace and quality of
services provided to the injured.
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Introduction

Road accidents is the second most common cause of
death in Iran, with 57% of victims succumbing to their
injuries before reaching to hospital. Over the past decade,
235,050 people have been killed and 2,0221,000 people
injured in motor vehicle accidents. According to the statis-
tics, in 2012, Iran reported 1160 injuries and 26.75 deaths
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per 100,000 people. Accidents, besi des the loss and dam-
ages they cause, have consequences such as damages and
injuries which are not bearable by the societies (1).
According to the principle of fair access to health ser-
vices, the goal of an emergency response center is provid-
ing medical care to people in need; in other words, the

1tWhat is “already known” in this topic:
In other studies, only the response time and reasons for the
delays in the special record forms were investigated.

— What this article adds:
In this study, to determine the reasons for the prehospital

emergency delay, in addition to examining the time recorded in
documents, we used the global positioning systems on
ambulances to determine that the ambulance routing had been
right.
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emergency medical service is a response to special health
requirements of people out of the hospitals (2, 3). Accord-
ing to the World Health Organization, in Iran, in 2012,
every 24 hours, 69 people and every year nearly 25000
people lose their lives to accidents (4).

Considering this shocking statistics, the aid system to
the injured suffers from various faults, such as delay in the
arrival of the 115 emergency services to the injured, lack
of sufficient medical tools and expert and trained person-
nel, and improper culture of people confronting crisis oc-
casions (5).

Emergency needs to avoid any delay in providing medi-
cal services. In this respect, the pace of providing services
in the centers and, specially, in the emergency wards of
prehospital centers is very important in reducing the num-
ber of deaths and disabilities (6). It seems that the re-
sponse time is among the most significant criteria for the
traumatic patients. Measuring these time durations can be
an important step in evaluating the performance of the
emergency system of the prehospital sectors (7). The re-
sponse time of the ambulances, which is defined as the
time from the starting point for primary response until the
arrival of care to the accident scene, has gained major
significance in the industry and public organizations (8).
The more faultless, safer, and faster care for critical pa-
tients delivered by the EMS, the less mortality and disabil-
ity resulting from illnesses and diseases will be witnessed.
Consequently, this would increase the people’s trust on
the system. The arrival time to the patients is considered
as the response time, which plays a vital role in increasing
the chances of the survival of the patients and reducing the
side effects. Considering the statistics worldwide, the arri-
val time of ambulances, less than 8 minutes, in cardiovas-
cular patients decreases the number of deaths and reduces
the effects of this sort of incidents (4). Effective leader-
ship is critical to controlling such situations (9) because
the health sector is one of the most important service in-
dustries and should evaluate and improve its quality in
order to achieve the desired results (10).

The response time is more than the global standards in
most Iranian major cities. A study in Iran showed that
death in prehospital sectors, emergency wards, and hospi-
tals are 42%, 20%, and 37%, respectively, which include
trauma deaths. Therefore, the prehospital care has a vital
role in the life of human beings (11). The results of the
study performed by Panahi in Tehran shows that the re-
sponse time is 14.98 minutes (5). In Moradian study, half
of the missions took 8 to 10 minutes and more than the
standard time (6), and in Weiser study in Australia (12),
this time has been equal to 12.08 minutes. In this study, to
determine the reasons for the prehospital emergency de-
lay, in addition to examining the time recorded in docu-
ments, we used the GPS system on ambulances to deter-
mine that the ambulance routing had been right.

Mashhad is considered as the medical hub in northeast
of Iran so the hospital centers in the city are one of the
most visited hospitals in the country (13). Mashhad is lo-
cated in the northeast of Iran and is the center of Khorasan
Razavi province. According to statistics, the 12th munici-
pality neighborhood in Mashhad has the area of equal to
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3/352 square kilometer. Also, according to the last census
of the Islamic Republic of Iran, the resident population of
Mashhad is 3,372,660 and after Tehran, it is the second
most populous city in Iran (14). Because of the holy
shrine of Imam Reza in Mashhad, this city receives count-
less travelers and pilgrims from all parts of Iran and the
world every year. The mean daily arrival of the travelers
and pilgrims in Mashhad by fleet air, rail, and road is
9327, 16495 and 11,401 respectively. Mashhad during the
years of the study had 12 hospitals in the city and 37 ur-
ban-based 115 emergency centers, and 52 emergency am-
bulances affiliated to Mashhad University of Medical Sci-
ences (15).

Considering the importance of the emergency centers in
providing vital and immediate care and considering the
factor of time as one of the main pillars of services in
these centers, with proper response and limitation in
health sector resources and also implementing time man-
agement tools, better care and results can be obtained in
the health system (16, 17). Therefore, this research was
done to define the response time and causes for delays in
prehospital emergency (115) in Mashhad in 2015.

Methods

This was a descriptive cross-sectional and applied study.
The documents studied in this study are related to accident
injuries in Mashhad. The study population to determine
the most important causes of delays includes 11,268 mis-
sions, with delays from July 2014 to the end of June 2015
(12 months). (Delayed missions: Missions that are more
than 8 minutes from the time of contacting the emergency
center until the ambulance arrives at the scene).

Data collection was done in 2 stages: (1) Preparing the
checklist of causes for the delay, (2) determining the most
important causes for delays.

In the first stage, to prepare the checklist for the causes
of delay, first, the delayed missions were reviewed by the
experts of the monitoring unit of the Medical Emergency
and Accident Center of Mashhad University of Medical
Sciences.

For additional information, the causes for the delay
were received from the technicians by phone, and since
the ambulances were equipped with a GPS, the routes of
the ambulances were checked to check the route chosen
by the technician, and the list of causes by experts of the
center were prepared. In the next step, the documents of
delayed missions were reviewed by the research team and
the delayed causes recorded in the files were extracted.

Finally, the causes determined by the experts of the
monitoring unit and the research team were combined and
duplicate and similar causes were eliminated, and the ini-
tial checklist was obtained with 27 causes for the delay.

The prepared checklist was reviewed in a meeting with
the presence of experts and managers of the Emergency
Medical Center, and finally the checklist was approved
with 10 main causes and 17 subsets.

In the second stage, to determine the most important
causes of delay, the sample size of 640 was determined
and the files were selected by systematic random sampling
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(K: 18) using the PASS (Power Analysis and Sample
Size) software. Then, after the checklist was approved in
the first step, the number of times of each cause was rec-
orded in the files. Finally, using Excel 2013 software and
descriptive statistics, the obtained data were analyzed and
the most important causes of delay were identified.

Results

Approximately, 60% of the injured were men, 23%
women, and the gender of 17% were not recorded. The
mean age of the injured was 29.8+15.9; almost 30% of the
injured aged between 16 to 25 years. The mean timing of
performing a mission from the time receiving the message
until reaching the injured by the ambulance was estimated
9:01+2:46 and approximately 52% of the missions were
performed more than 8 minutes.

Most important causes of delays were as follows: mis-

Table 1. Causes of Delay in Prehospital Emergency Missions

sions out of the area of operation; traffic; delays relating
to manpower; lack of quick access to the scene; incorrect
address; long distance to the scene; the mission dispatch
from the end of other missions; errors in timekeeping rec-
ords; the mission was on the road; and the ambulance was
replaced during the mission.

In Table 1, the most frequent cause of delays were relat-
ed to missions out of the operation area of the emergency
base (29%), in which 55% of cases required dispatching a
second ambulance. The second cause was due to traffic
(24%), in which the most cases in this category were re-
lated to traffic on the way to the scene (84%).

Most missions with a delay were in summer (28.9%),
and then in the spring (27.25%). Most delays in the sum-
mer were due to traffic on the way (23.25%) and the
missions out of the operation area of the emergency base
(22.37%). Most missions with a delay occurred during 6
and 9 PM (22.48%), followed by 12 noon to 3 PM

Priority Cause Of Delay Subset Frequency Percent Percent of
Total
1 Missions Out of The The First Ambulance on Mission 128 55.17 16.18
Area of Operation The Second Ambulance Dispatch
The First and Second Ambulance on Mission 64 27.59 8.09
Third Ambulance Dispatch Closer
Ambulance First, Second, and Third in the Mission 24 10.34 3.03
Fourth Ambulance Dispatch
Ambulance First, Second, Third, and Fourth in the Mission 12 5.17 1.52
Fifth Ambulance Dispatch
Ambulance First, Second, Third, Fourth, and Fifth Mission 4 1.72 0.51
Sixth Ambulance Dispatch
Total 232 100 29.33
Traffic on The Way to The Scene 164 85.42 20.73
2 Traffic Traffic in The Place Of Incidence 23 11.98 2.91
Traffic Intersections to The Scene 5 2.60 0.63
Total 192 100 24.27
3 Manpower Delay Delays By Technicians of Emergency Base Moving Toward 99 86.09 12.52
the Incident
Delay By the Command Center Operator In Mission An- 16 13.91 2.02
nounce To The Base
Total 115 100 14.54
4 Lack Of Quick Access ~ No U-Turn in The Range of Incident 36 43.90 4.55
To Scene Being Blocked in Front of The Base By Bus 6 7.32 0.76
Difficult Access to The Accident Site 35 42.68 4.42
(Terrestrial Routes, Close Exits, Building Operation, High
Intersections, One-Way Streets, The Lack of Alleys Names,
The Name of Some Alleys and Streets in the City, Alleys
and Streets 100 Meters)
The Large Number of Red Lights on the Way to the Scene 3 3.66 0.38
The Problem of Ambulances Exit Door 2 2.44 0.25
At the Bases
Total 82 100 10.37
5 Incorrect Address Wrong Address by the Police 3 9.38 0.38
Address Wrong and Incomprehensible 29 90.63 3.67
Of Caller and Command Center Operators
Total 32 100 4.05
6 Long Way to the Scene 76 9.61
7 The Mission Dispatch from the End Of Other Missions 19 2.40
8 Errors in Timekeeping Records 14 1.77
9 The Mission Was on the Road 5 0.63
10 Ambulance Been Replaced During the Mission 2 0.25
Total 791 100
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(21.07%). The most common cause (34.1%) was during 6
to 9 PM and on missions out of the operation area of the
emergency base.

Discussion

This study aimed to determine the response time and
prevalence of major causes of delay in prehospital emer-
gency (115) of Mashhad in 2015.

Determining the Response Time to Emergencies

Considering the importance of time management in pre-
hospital emergencies, in this study, 54% of the missions
were over the standard time, about 9 minutes and 1 sec-
ond. The most important period in emergency situations is
“response time” and based on the standards and regula-
tions of prehospital emergency service universal coverage,
80% of urban emergency missions should be performed
under 8 minutes (18).

In this study, about 46% of the missions were performed
under 8 minutes and the mean of the distance was too far
away from the standard time. In the study by Mohammadi
in 2015, the response time was equal to 7 minutes and 28
seconds (19), Moradian in 2013 found that about 50% of
the missions are done in 8 to 20 minutes (6). In the study
of Rahbar Taramsari in 2014, response time was estimated
to be 6 minutes and 45 seconds (20) and in the study of
Bidari in 2006, the response time was equal to 12 minutes
and 54 seconds (21). Sladjana (2012) indicated that the
response time was equal to 7 minutes and 5 seconds (22).
Jack Campbell in 2007, declared that response time was
equal to 9 minutes and 48 seconds (23). In a study in Aus-
tralia by Weiser (12) 12.08 minutes was achieved.

Determining the Causes of Delays in the Mission of the
Emergency Center

The findings revealed that the main causes for delay are
missions out of the operation area of the emergency base.
This means, in the defined area, the ambulance was on the
mission. To deliver the services, the closest ambulance in
the area of mission should be dispatched to the scene. The
cause of 29% missions with delays was missions out of
the operation area of the emergency base; this group in-
cludes 5 subgroups; and the most frequent cause of delay
(55%) was that the first ambulance was not available,
therefore, the second ambulance was dispatched. It seems
that the main cause for the delays is shortage of bases and
lack of sufficient ambulances for emergency missions.
Therefore, increasing the number of bases and the number
of ambulances as well as implementing “motorlance”
(motor-ambulances) is recommended.

The second cause for the delays in the 115 emergency
missions was traffic (24%); this cause included 3 subsec-
tions: (1) traffic on the way, (2) traffic at the place of the
incidence, and (3) the traffic intersections to the scene;
85% of delays were due to traffic on the way. Ayrik Cu-
neyt (2006) implied that traffic is one of the causes for
sending cardio vascular patients (24). It seems that use of
Green Mile (a plan aimed to improving traffic control in
the path of ambulance while on a mission), cultural domi-
nation practices in opening the way of the ambulances in
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the streets and crowded intersections can be effective.

The third cause (14.5%) was related to manpower. This
cause consists of 2 parts, and 86% related to delays in
moving from the emergency base and 14% related to er-
rors made by operator experts at the emergency command
center.

Missions out of the operation area are due to lack of the
emergency base and an ambulance. In a way that in some
investigations, it was found out that for every 50,000
people one or more ambulances and staff are required.
The current situation is far from being a desired standard
level, and the present time this shortage is compensated by
increased workload of other emergency bases.

In a study by javad Moradian et al in 2013 (6), the
causes for delay were such reasons as the dispatch from
other regions (50%), traffic on the away (22%), and
distant places (19%). In a study by Assar-roudi (25) in
2006, the most important causes were time wasted by
dispatching nonemergency missions and poor road
texture.

Jarrell et al also in their study have indicated the
importance of distribution of ambulances. They noted the
poor management in the distribution of ambulances in
different areas is effective in the long-term response (26).

In this respect, increasing staffing in the emergency
base and command center and  emergency
communications in Mashhad and reducing human
intervention in ambulance selection and using an
intelligent software to determine the appropriate
ambulance closer to the event were recommended to
reduce delays in emergency missions.

Indicated cases and other studies have identified the
major cause of delay in emergency missions (115) to be
dispatches from other bases because of the lack of
sufficient human resources, ambulances, and emergency
bases. Also, emergency bases in an urban area are not
functioning well and this lack of proper structure is a
reason for the delays and developing the area in need for
emergency coverage and delay in providing on time care.
The limitation of this study was that due to the
confidentiality of the organization's information, the
information required was provided to the researcher in
different time intervals, which delayed the research
process.

Conclusion

Given that in this study, response time was more than
the standard time (9 minutes 1 second), it is required to
reduce the response time in emergency missions.
Reducing the emergency response time in emergency
missions (115) requires the attention of authorities at the
Ministry of Health and Treatment and Medical Emergency
to this issue. In addition to allocating more funds to this
sector, accurate need assessment of the number of
ambulances, emergency equipment, and database
requirements should be done according to population
density and people’s needs and demands.

The most important reason in delays in 115 emergency
centers in Mashhad was providing services to areas locat-
ed out of the range of the base. This reason has conse-
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quences such as improper distribution and long distances
to reach the emergency area, fatigue, commuting the pa-
tients from distant points, and long durations and delay in
returning to the bases to perform other missions. Estab-
lishing new bases, increasing the number of ambulances,
and also increasing public awareness with respect to the
emergency cases can reduce the number of missions and
improve the distributions of missions among the bases.
Moreover, using motorcycles can be an alternative to
EMS missions in rush hours.
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