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Materials and Methods: This descriptive and analytic study examined 25,414 incidents
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Results: Based on the results, the highest rate of the accidents (39.79%) were among people
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most common that occurred during the study. The spring had the highest rate of accidents,
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1. Introduction

oday, government allocates large portions
of resources to accidents and disaster man-
agement. Every day media reports vari-
ous incidents that occur around the world.
Climate changes, human handicaps in na-
ture, and rapid technological growth have
increased the level of human vulnerability
and the occurrence of accidents [1].

The statistics show the growth rate of around the world
is causing financial losses and casualties to nations every
year. In the last decade, nearly one billion people in the
world, about one-sixth of the world’s population, have
been directly or indirectly affected by the disaster. Iran
is one of the countries with the highest casualties. Ac-
cording to the World Health Organization (WHO) an-
nual report, more than 60 million people were injured
in road traffic crashes [2], and most road traffic crashes
involved youngsters [3]. Road traffic crashes, in addi-
tion to physical and mental injuries, cause capital and
economic losses [4].

Millions of people suffer from various types of disabili-
ties due to road traffic crashes every year, which leads to
the loss of active human resources and millions of hours
of useful work [5]. The damage caused by road traffic
crashes in human societies is far greater than the dam-
age caused by diseases such as cancer, cardiovascular dis-
ease, Alzheimer’s and AIDS [6]. According to the WHO,
worldwide 3.5 million people die every year in an acci-
dent. In addition, a huge amount of resources allocated
to the health sector is used to compensate for damages
caused by accidents [7]. In addition to economic loss, the
psychological and emotional impact of accidents on vic-
tims and their families is also unforgivable [8]. However,
the studies show that 98% accidents can be prevented [9].

To examine the conditions in any particular context is
the first step to identifying problems and implementing
appropriate and proper planning. Findings from Knight
et al. study revealed most of the road traffic deaths in-
volved illiterate men in the age group of group 21-40
years [10]. Fam et al. in a research conducted in Teh-
ran, reported that 12.7% victims of traffic accidents were
motorcyclists [11]. Shibata and Fukuda, in its study to
investigate the risk factors in motor vehicle accidents,
reported that driving without license, driving under the
influence, speeding, riding without helmets and seat-
belts are leading causes of death in road traffic crashes
[12]. Shankar and Mannering have proposed five levels
for determining the severity of injuries in a five-year
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study of motor vehicle accidents, which include finan-
cial losses, probable damage, obvious damage, damage
leading to disability and death. They have also stated that
the severity of injuries depends on factors such as envi-
ronment, status of the rider, features of the vehicle, and
characteristics of the driver [13].

One of the major problems in the application and im-
plementation of management and engineering measures
is the lack of knowledge about causes and its impact on
accidents. To provide a solution to eliminate or reduce
incidents, it is important to identify and investigate the
causes behind them. Therefore, providing reality-based
control strategies is only possible if critical points and
factors affecting the occurrence of accidents are identi-
fied. Hence, the allocation of cost-control in a useful and
scientific way requires research into accident records
at government departments and agencies. In the recent
years, relatively a huge amount of money has been spent
to control and reduce injuries caused by accidents inside
and outside the city. However, there is no significant
reduction in the safety and reduction of injuries caused
by accidents. The most important reason for this issue is
spending costs without taking into account the priorities
and key factors affecting the occurrence of accidents. On
the other hand, few studies are being undertaken to iden-
tify the causes that contribute to the incidents.

In this study, we have tried to investigate the records
at the Gonabad Medical Accident and Emergency Man-
agement Center during the period 2014-2017 in an ana-
lytical and descriptive manner using the Pareto chart and
identify the reasons behind the accidents using the Pa-
reto chart, and can propose and implement effective and
targeted control strategies.

2. Materials and Methods

This descriptive-analytic study analyzed records of ac-
cidents at the Gonabad Emergency Management Cen-
ter from 2014 to 2016 using Pareto chart. Pareto chart,
named after Italian scientist Wilfred Pareto who observed
that 80% of the wealth is received by 20% of the people
in Italy. Pareto charts illustrate frequency distribution of
classified descriptive data. The chart places the class on
horizontal axis and frequencies on the vertical axis. To
draw the Pareto chart, all steps are required to draw a
column graph. The events are represented in descend-
ing order and the cumulative record is represented by the
line. By using this method, the area with the maximum
problems (80%) is determined [14].
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After determining the frequency, the chart is drawn
based on frequency and percentage of inclusion. To
achieve frequency, it is necessary to prepare a registra-
tion form based on needs and analyze them. Although
calculations can be done manually but using the software
increases speed and accuracy [14].

In this study, we investigated the data during the pe-
riod of 2014-2016, and other variables such as num-
ber of crashes, causes, age and sex of crash victims,
time, marital status, type of incident, drugged driving,
which is separated for incidents related to transportation
and unrelated to transportation. The research received
ethical approval by the Research Ethics Committee of
Gonabad University of Medical Sciences (Code of Eth-
ics: IRRGMU.REC.1394.58). Finally, data were analyzed
using the SPSS software version 21 and Excel 2010 with
the help of Minitab v.16 software (Figure 1). The data
were analyzed using the correlation coefficient and logis-
tic regression test at a significant level of 5%.

3. Results

In this study, 25414 incidents, recorded at the Emer-
gency Management Center of Gonabad city, Iran, were
investigated. The type of accident and age group are
shown in Figure 2. Based on the findings of this study,
the highest rate of the accidents (39.79%) was observed
for individuals aged between 0-10 years. In addition,
62.3% of the victims were in the age group of 40-55,
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55-75, and 0-10 years. It was observed that the cardio-
vascular events and blood pressure were the most com-
mon incidents. The transportation-related accidents and
cardiovascular events were 16% and 10%, respectively.

Figure 3 shows the Pareto chart of transport accidents
based on the type of vehicle, and Pareto chart for trans-
portation accidents on the basis of injured people. Ac-
cording to the Pareto charts, more than 90% accidents
are related to motorcycles and cars. The analysis of the
inured people in transportation accidents indicates that
the highest percentage of injuries was related to the driv-
er, passengers and pedestrians.

The treatment of the injured people and the outcome of
the mission are shown in Figure 4. Among the adopted
therapeutic measures, prescription of medications was
the highest at the 39.4%. The outcome of the missions of
the emergency center is often different. After categoriz-
ing these results and analyzing them, it was observed that
46.6% of the mission results in the transfer of injured to
the health centers. Outpatients were ranked second with
32.8% of the mission’s results. Other accidents recorded
in the emergency management center were poisoning
and burns. The causes of burns were divided into sev-
eral categories; nearly 80% (76.4%) burns were caused
by hot and flammable liquids. Food, medicine and drug
caused more than 80% of poisoning incidences. Pareto
chart about the type of poisoning and burn incidents are
shown in Figure 5.
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Chart A
Pareto chart of age category
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Chart B
Pareto chart of type of disease
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Figure 2. Pareto chart of accidents in terms of age (chart A) and by type of accident (chart B)

Figure 6 presents Pareto chart of accidents based on
the type of injury. Transportation and non-traffic acci-
dents led to various injuries and damages. Most of the
lesions were tenderness-related with 36.2% occurrence.
Also, more than 80% of the injuries include tenderness,
scratches, tears, fractures, and bleeding.

The distribution of accidents, recorded by the emer-
gency center, is classified according to the months of the
year and analyzed using the Pareto chart. March had the
highest percentage of accidents and December had the
lowest. In almost identical results regarding the frequen-
cies of accidents in different months, it was observed that
it was highest during the spring and lowest during the
winter. Further details are shown in Figure 7.

4. Discussion

The findings of this study indicate that from 2014 to
2016, 25, 414 incidents were recorded in the emergen-
cy center of Gonabad city, and as per the results of this

Chart A
Pareto chart of vehicle type
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study, 39.79% of the accidents involved 0 to 10 years
age group, the highest based on the age group. The
earlier studies conducted in Yazd, Iran, revealed that
most of the incidents involved children under the age
of 6 [14]. According to Neghab and et al. study in Fars
province, Iran, the frequent incidents involved children
under the age of 5 [15]. According to the studies, most
of the children-related incidents are caused by high-
risk environment and lack of growth. By educating and
sensitizing parents on the importance of providing care
for children and offering safety education program for
kindergarten and school children, it can be prevented
to a certain extent. Also, the results showed that 40
to 55 and 55 to 75 age groups had the highest rates
of crashes. And after road traffic crashes, the second
most common cause of accidents was heart diseases,
including high blood pressure. It is obvious that older
adults are more prone to heart diseases and hyperten-
sion, and need better health care. The Masoumi et al.
study conducted in Kermanshah Heart Hospital, Iran,
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Pareto chart of injured condition
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Figure 3. Pareto charts of transport accidents based on the type of vehicle (chart A) and the injured person (chart B)
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Chart A
Pareto chart of type of drugs
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Chart B
Pareto chart of The end result of the mission
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Figure 4. Pareto charts of accidents based on the type of treatment for the injured people (chart A) and the outcome of the mis-

sion (chart B)

found that majority of the patients with cardiovascular
disease were in the age group of 60 and 69 years and
35.5% of them had hypertension [16]. Therefore, for
prevention and control of such diseases, executive and
educational programs should be considered.

The results of this study showed that transportation ac-
cidents accounted for the highest percentage (17.61%)
and it is consistent with previous studies. For example,
Naghavi’s study reported that in Iran in 2002, 275,000
were hospitalized and there were 19,100 road traffic
deaths [17]. Shojaee et al. reported that rate of death in
transportation accidents in Chaharmahal Bakhtiari prov-
ince, Iran, was 41 per 100,000 people [18] and this study
showed that the largest number of accidents were related
to driver and passengers. In the study of Taghipour in

Chart A Pareto chart of type of poisoning
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Yazd, Iran vehicle-pedestrian accidents were the most
common type of accident at 39.8% [19].

Loss due to accidents is 1.3 percent of GDP in develop-
ing countries. According to the media reports, and World
Health Organization, Iran has the highest number of
deaths due to road traffic crashes [20]. The fact that the
driver and the passengers have the highest crash rates,
it is important to review the safety majors such as seat
belts, airbags, brakes and the body of the vehicle, and
the vehicle manufacturers should take responsibility for
ensuring international safety standards.

According to the findings of the study, the emergency
center provided various therapeutic interventions for
the injured people. The 39.4% medications prescrip-
tion and 0.08% inhalation therapy were the highest and
lowest type of action among the therapeutic measures.

Chart B Pareto chart of type of burn
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Figure 5. Pareto chart of type of poisoning incidents (chart A) and burn incidents (Chart B)

Beheshti MH, et al. Accidents Recorded at an Emergency M:

Center Using the Pareto Chart. HDQ. 2018: 3(3):143-150.

147




April 2018, Volume 3, Number 3

Pareto chart of type of lesion
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96.1 100.0

Figure 6. Pareto chart of accidents based on the type of injury

Also, 46.6% of emergency missions included transfer to
health centers and 32.8% was outpatient treatment. Ac-
cording to Naghavi, of the 9 million reported accidents,
1,100,000 were hospitalized, and 4 million were outpa-
tient treatment and 37,000 lost their lives [17].

In the unrelated-transportation accidents, the most
burns were related to hot liquids (49.5%) and fire
(28.98%). An eight-year-old study in Kuwait revealed
67% [21] burns due to hot liquids, which is 61% in Sau-
di Arabia, 44% in Afghanistan and 53% in Shiraz, Iran
[22, 23]. In order to reduce the burn cases, parents and
children and others should be provided information on
treating and preventing burns; effective safety education
to increase safety practices at home and work places;
medical first aid measures through media, schools and
health centers. Also people should be informed to take
necessary precautions while cooking methods and using
appliances such as samovars and kettles.
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The analysis of poisoning accidents revealed that food
poisoning, medicine poisoning and drug poisoning ac-
counted for more than 80%of total poisoning cases. Ac-
cording to the Shakeri et al. study, the most common
causes of poisoning are poisoning due to drug and nar-
cotic substances (drug substance 64.6% and narcotics
22.9%) [24], which is in agreement with the results of
this study. Since the most important measure for pre-
venting diseases and poisonings is changing people’s
lifestyles. It seems that empowering people through ed-
ucation and compliance with rules and regulations can
prevent food, pharmaceutical and drug poisoning.

Both related and non-related transport accidents cause
various damages and injuries, and most of the injuries
are related to tenderness with the frequency of 36.2%
and about 80% of the lesions include tenderness,
scratches, tears, fractures, and bleeding. The distribution
of events recorded by the emergency center is classified
according to the months of the year and analyzed us-
ing the Pareto chart. It was found that March recorded
the highest percentage of accidents, and December had
the lowest. In almost identical results with regards to
frequency distribution of events in different months, it
was observed that the spring had the highest percentage
of accidents and the winter had the lowest. In a study
conducted in Kermanshah, Iran, the highest accidents
occurred during spring [25]. It can be concluded that the
reason for increased risk of accidents at the beginning
of the year and during the spring may be due to the in-
crease in the number of trips and because a large number
of people indulge in outdoor activities during Norooz
holiday. It is possible to prevent accidents by improving
safety culture and increasing safety awareness through
social media, television, radio, and internet.
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Figure 7. Pareto chart distribution of accident based on season (chart A) and month (chart B)
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5. Conclusion

Since road traffic crashes are more involved than non-
related ones, close partnership among economic, social
and political authorities is needed to educate drivers
about safe driving and implement an advanced traffic
management system in Iran. Head and neck injuries are
common in road traffic crashes; therefore, the use of seat
belts and baby car seats and the use of helmet while driv-
ing motorcycle can greatly prevent such lesions. Traffic
accidents like many heart diseases are preventable and it
requires improving public awareness about the impor-
tance of observing traffic safety principles and enhanc-
ing street safety. Developing effective emergency medi-
cal care in emergency centers can be crucial in reducing
traffic deaths.
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