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Abstract

Aim: Our study aimed to determine the characteristics of occupational accident cases admitted to an emergency department and evaluate

these accidents in terms of emergency service cost.

Materials and Methods: This descriptive study evaluated the age and gender of the patients, admission time, reason for admission and the
sector in which the patient works. Trauma to the body area and the patients’ cost covered by Social Security Institution were also evaluated

according to the hazard classification for business organisations.

Results: The study included a total of 410 patients admitted to the emergency department due to occupational accidents. Of these, 95.9%
were male, of which 30.0% were working in construction sectors. The maximum number of admissions was between 800 and 1200 hours at
a frequency of 34.6%. Furthermore, the costs of occupational accidents that the workers were exposed to in very dangerous sectors were the

highest (p=0.012).

Conclusion: Occupational accidents result in the highest number of deaths after traffic and home accidents. They have a significantly
negative impact on both the workers’ health and national economy. In particular, in work places classified as dangerous and very dangerous,
the employees are at a risk of accidents that may cause permanent injury and/or death.
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Introduction

An accident is defined as an event that causes undesirable
and negative results that are unexpected, unintentional and
incidentally occurring without a specific cause (1). The World
Health Organization defined occupational accidents as follows:
“Accidents are unplanned events that often lead to personal
injury, damage to machines or tools and which may also stop
production for a while” (2).

When the causes of occupational accidents were investigated, it
was found in various studies that occupational accidents were
80-98% related to human factors (insufficient personal protective

equipment and unsafe behavior) and 2-20% were related to non-
human factors (physical, mechanical and technical disability).
Considering all these investigations, the majority of occupational
accidents can be considered as preventable accidents (3-5).

According to data from the International Labor Organization
(ILO), 374 million employees are suffering from non-fatal work-
related injuries and diseases each year and it is known that
more than 2.78 million people die due to occupational accidents
and work-related diseases (6). According to the data of the
Social Security Institution (SSI) in Turkey, 359,653 occupational
accidents occurred in 2017. 83.6% of the occupational accidents
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are male employees and 16.4% are female employees. In the
year 2017, 1843 occupational accidents occurred in the province
Kahramanmaras, where our study was conducted. One thousand
and seven hundred and six (92.5%) of these accidents were male
employees and 137 (7.5%) were female employees (7,8).

The most important outcome of occupational accidents is the
death, injury or disability of employees. In addition, direct costs
(hospital costs, compensations, SSI payments, penalties, etc.) and
indirect costs also occur after the accident (workday loss, court
costs, damage to and/or loss of equipment, work interruption,
inspection process, mood disorders, loss of prestige etc) (4).

According to the data of ILO, it is reported that the total cost of
occupational accidentsand occupational diseases in the countries
which have completed industrialization varies between 1% and
3% of the Gross National Product (GNP) of these countries. For
developing countries, this cost is estimated to be 4% of GNP (9).

Many cases apply to hospital emergency departments for different
reasons and occupational accidents constitute a significant part
of them. In the case of injuries caused by occupational accidents,
the first intervention is usually carried out in emergency
services. These emergency procedures also bring forensic and
ethical responsibilities to the emergency department physician
(10,11). The aim of our study was to define the demographic
characteristics of occupational accident cases applying to an
emergency department and to evaluate these accidents in terms
of emergency service costs.

Materials and Methods

Type of Study

In this descriptive study, the files of the patients who were
registered in the Adult Emergency Department of Medical
Faculty Hospital between October 2015 and September 2017 due
to occupational accident were examined retrospectively from the
automation system.

The age and gender of the patients, admission time, reason of
complaint, the sector in which the patient works (construction,
textile, machinery-metal, transport-transportation,
trade-office, agriculture-livestock, energy and other) were
evaluated. Also, trauma to the body area due to the accident
(head and neck, thorax, abdomen-pelvis, upper extremity, lower
extremity) and patient’ costs to SSI were determined according
to the hazard classification of the business lines (less dangerous,
dangerous, very dangerous). For this, a total of 410 patients with
complete data were included in the study. Patients with missing
file information, demographic data and cost reports, who were
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younger than 12 years and over 100 years of age were excluded
from the study.

Our study was approved with the decision of the local ethics
committee on 25.10.2017 (decision no: 09).

Statistical Analysis

Demographic data were summarized as numbers and
percentages. While evaluating the cost, the sectors where the
applicants work were divided into three groups as less dangerous,
dangerous and very dangerous, based on the Occupational
Health And Safety Communication of Employment Danger
Classes. The construction sector, the machinery-metal sector,
the transport-transportation sector and the energy sector were
considered as very dangerous business lines whereas textile and
agriculture were examined in the class of dangerous business
and the service sector, trade-office work, food sector and wood
carving sector were examined in the class of less dangerous
business lines. Shapiro-Wilk test was used to determine whether
the numerical measurements correspond to normal distribution.
As a result of this evaluation, numerical measurements were
presented as median and minimum-maximum. A regression
tree model was used to determine the factors that affect costs.
P values below 5% were considered statistically significant. SPSS
16.0 package program was used for the analysis and R 3.3.2.
Software was used for regression tree analysis.

Results

A total of 410 patients who admitted to the emergency
department due to occupational accidents were included in
the study. Of the patients, 95.9% were male. The mean age was
found to be 33.08+10.68 and 26.3% of the patients were aged
25 or under, 35.4% were between 26-35 years of age, and 38.3%
were 36 years and over. Thirteen patients (3.1%) were determined
to be 17 or under. Of those who had occupational accidents,
30.0% were working in construction sector, 20.7% in textile
sector and 20.0% in machinery-metal sector. The demographic
characteristics of the patients who admitted with an accident at
work are presented in Table 1.

When the admission time to the hospital was evaluated, the
maximum number of admissions was between 08:00-12:00
hours with a frequency of 34.6% and, of the admissions 30%
were between 12:00-16:00 hours. Of the applications 30.2% were
due to incision, 29.5% due to crush and 26.8% due to falls. It
was determined that upper extremities were the most affected
body part due to work accidents. The clinical characteristics
of the applicants with regard to occupational accidents were
summarized in Table 2.
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Of the 410 patients, 84.1% (n=345) were discharged after being
treated in the emergency department whereas 13.9% (n=57)

patients were hospitalized. Of the patients who were hospitalized,

Table 1. Demographic characteristics of the patients who
admitted due to an accident at work

Demographic characteristics ‘ Number ‘ Percentage

Age (year)

25 or under 108 26.3
26-35 145 35.4
36 years and over 157 383
Gender

Male 393 95.9
Female 17 4.1
Sector

Construction sector 123 30.0
Textile sector 85 20.7
Machinery-metal sector 82 20.0
Service sector 34 83
Transport-transportation sector, 20 4.9
Trade-office work 20 49
Agriculture and livestock 13 32
Energy sector 11 2.7
Other (Food industry, wood carving) 22 5.4

Table 2. Clinical characteristics of the applicants due to
occupational accidents

Clinical characteristics ‘ Number Percentage
Time of admission

8:00 a.m. - 12:00 p.m. 142 34.6
12:00 p.m. - 4:00 p.m. 123 30.0
4:00 p.m. - 12:00 a.m. 105 25.6
12:00 a.m. - 08:00 a.m. 40 9.8
Reason of complaint

Incision or rupture 124 30.2
Crushing 121 29.5
Falls 110 26.8
Eye injury 20 49
Other? 35 8.6
Trauma area

Upper extremity 193 471
Head and neck 99 241
Lower extremity 52 12.7
Thorax 28 6.8
Abdomen-pelvis 25 6.1
No trauma 13 3.2

aExplosion-burning, electric shock, poisoning, traffic-service accident etc.

73.6% were referred to the orthopedics and traumatology clinic,
11.3% to the ophthalmology clinic, 5.6% to the anesthesia
intensive care unit, 3.8% to the neurosurgery clinic and 1,9% to
the plastic and reconstructive surgery, cardiovascular surgery
and urology clinics.

When the forensic reports were evaluated, it was determined
that 2% (n=8) of the patients had died due to injury whereas
1.7% (n=7) of the patients had a life-threatening condition and
96.3% of the patients had no risk of death.

The total cost of emergency services invoices of the 410 patients
who applied due to occupational accidents to SSI was calculated
as 54.152.77 %.

A regression tree model was used to determine the factors
that affect costs. In the model, examination findings (multi-
trauma, corrosive intake, fracture, dislocation, soft tissue injury,
amputation, skin cut, tendon cut, vessel cut abrasion), reason of
complaint (Incision or rupture, explosion-burning, electric shock,
poisoning, traffic-service accident, eye injury, falls, crushing),
trauma area (abdomen-pelvis, thorax, lower extremity, head
and neck, upper extremity) , prognosis (hospitalisation, exitus,
discharged), age, gender and degreee of danger (less dangerous,
dangerous, very dangerous). The most important variables
in estimating the cost were examination findings, reason of
admission, traumatic region, prognosis and age. The effect of
danger classification and gender on cost was very limited and
insignificant (Figure 1).

Discussion

Occupational accidents are an important public health problem
considering both physical and pecuniary damages they cause.
Therefore, the aim of our study was to evaluate the clinical
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Figure 1. Factors affecting the costs due to occupational accidents
(dependent variable: cost)
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aspects of occupational accidents along with their emergency
service costs.

According to the study of Karakurt et al. (12), 96.5% of the people
who had occupational accidents were male and 3.5% were female.
In the study of Dagli and Serinken (13) it was found that this
rate was 86.4% to 13.7%. In other similar studies, occupational
accident rates were found to be higher in males (84.4-98.7%)
(14,15). In 2017 SSI data, this ratio was stated as 83.6% for males
and 16.4% for females (7). Consistent with the literature, we also
found that occupational accidents were more common in men.
We consider that the main reason for this is the fact that women
do not adequately take place in business life and that they work
in less dangerous business areas where physical power is mostly
not in the forefront. We also believe that women may act more
rigorously than men to comply with occupational health and
safety rules.

The distribution of occupational accidents by age groups in
Turkey according to the data of SSI in 2016 was as follows: of
the occupational accidents, 26.8% were in in people aged 25
and under, 35.3% were in people between the ages of 26-35 and
35.8% were in people who were the age of 36 and over (16). In
an analysis that compared the occupational accident data in our
country and the European Union, it was stated that the age range
where occupational accidents were most common was between
22-29 vyears in our country and 25-34 years in the European
Union (17). In many studies, the average age of those exposed
to occupational accidents was found to be between 25 and 32
years and it was determined that the most risky age group in
terms of occupational accidents was between 21-30 years of age
(15,18-20). In our study, similar results to the data of SSI in 2016
were obtained and occupational accidents were mostly seen at
the age of 36 years and over and secondly at the age between
26 and 35 years. As a result of the fact that the young-adult age
group employees are more preferred in risk-bearing jobs and the
employees of this age group are more likely to take risks during
their work, occupational accidents occur in these age groups at a
higher rate. In the SSI data, the rate of occupational accidents at
the age of 17 years is below 2.2% (16). In our study, this rate was
slightly higher (3.1%) and this situation is thought to be caused
by the high number of migrant population in our province.

In a study conducted among the cleaning workers in our country,
it was reported that the most common type of injury was
incision and rupture (21). In another study, the most common
type of injury was also incision and rupture and it was shown
that this was followed respectively by crushing, falls and traffic
accidents (18). In our study, the results were obtained similar to
the literature. The most frequent injuries were due to incision
and rupture (30.2%), thereafter due to crushing (29.5%) and then
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due to falls (26.8%). The reasons for the incidence of incision and
rupture injuries in occupational accidents can be listed as the
lack of compliance with the principles of occupational health
and safety and the dependence of the basic lakbor force on
manpower.

Inastudy conducted by Dagliand Serinken (13), the most frequent
occupational accidents were reported as machinery-metal, textile
and construction, respectively. In another study, sectors with
the highest number of occupational accidents were reported
as manufacturing, construction and agriculture, respectively
(15). When the SSI data of the year 2016 were examined, it was
seen that the construction sector was with the highest number
of occupational accidents and that this was followed by the
machine-metal sector (16). In our study, the sectors in which
the occupational accidents were encountered most frequently
were found similar to those of SSI data and were respectively
construction, textile and machine-metal sector. These sectorial
differences between the studies are thought to be caused by the
industrial and commercial activities that are predominant in the
province as well as the proximity of the location of the factories
to the hospital where the study was conducted. The years when
the studies are carried out are also important. Considering that
activities related to infrastructure and superstructure in our
country have increased rapidly in recent years, it is a foreseeable
situation that most of the occupational accident is in the
construction sector.

According to the occupational accident data of the Turkish
Statistical Institute (TURKSTAT) between the years 2003-2005, it
has been reported that occupational accidents occurred mostly
within the first 3 hours after the start of the work (22). In a study
conducted in our country, it was stated that accidents occur
most between 08:00a.m and 16:00p.m (13). The findings our
study is concordant to the data of TURKSTAT and the literature.
Occupational accidents were determined to be most common
between 08:00a.m-12:00 p.m hours. The reason why occupational
accidents are more common in the morning is thought to be the
result of lack of concentration at the time of start working.

In our study, the most common injury was found to be extremity
injury with 59.8% in the cases who applied for occupational
accident. It was also determined that the upper extremity (47.1%)
was the region that was mostly exposed to trauma. In the data of
SSIin 2016, the most frequently injured area was the extremity
(57.1%) and the injuries of the upper extremity (38.2%) came first
(16). Similar to our study, it has been found that upper extremities
were most frequently injured in occupational accidents in our
country (12,19,23). In jobs that require skill in all areas of work,
the widespread use of upper extremities, particularly hands, has
been envisaged as the main cause of this condition.
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In a study, the rate of discharge from the emergency department
was 90% and the rate of hospitalization was 7% (15). In another
study, this rate was found to be 62.9% and 35.6% (19), and in
another one 40.7% of the patients were treated as outpatient (24).
In our study, the majority of patients were discharged after being
treated in the emergency department. It was determined that a
small number of the patients were treated by hospitalization.
In terms of differences in hospitalization rates, we believe that
the number of serious or mild cases is due to the diversity of
applications, depending on the distance of the hospitals to the
industrial zones and city centers. In most of the studies in the
literature, orthopedics clinic is one of the most frequently clinics,
where hospitalization is performed (12,19,25). In our study, this
situation is similar to the literature and the patients were mostly
referred to the orthopedics clinic.

Although more attention is paid to occupational health and
safety issues in recent years, deaths related to occupational
accidents are still observed. Mortality rates in European Union
countries were determined as 0.16% in 2014 and 0.15% in 2015.
In our country, the mortality rate in occupational accidents was
determined as 0.71%, 0.73%, 0.51% and 0.49% between 2013 and
2016, respectively (17). In addition, in different studies conducted
in our country, this rate is stated as 0.95% (12), 4.9% (18), 1% (15)
and there are differences between the studies. This rate was
found to be 2% in our study and it is similar to the literature
studies in our country, but it is higher than the data of SSI. Our
clinic is the emergency clinic of a tertiary university hospital,
therefore it is the first clinic of choice for the transfer of severe
cases by emergency line. We believe that the high mortality rate
may be due to this fact. It is also noteworthy that the mortality
rate in our country is higher than in the EU countries.

When the literature is examined, there are not enough studies
examining the cost analysis in occupational accidents and
this issue has been pointed out in our study. The most crucial
independent variables in estimating the costs were examination
findings, reason of admission, traumatic region, prognosis and
age. The effect of danger classification and gender on cost was
very limited and insignificant. The total cost of emergency services
for the 410 patients who applied due to occupational accidents
was calculated as 54,152,77 £, which only represents the direct
emergency costs to SSI. Considering that 359,653 occupational
accidents had occurred in 2017, with an optimistic estimation
approximately 48,000,000 £ would only be the amount of
direct annual emergency costs to SSI due to occupational
accidents. When the indirect costs, such as workday loss, court
costs, damage to and/or loss of equipment, work interruption,
inspection process, mood disorders and rehabilitation costs were
taken into account, it would be easily recognized that pecuniary

costs caused by occupational accidents is a serious burden for a
developing country such as Turkey.

Study Limitations

This study however has some limitations. Firstly, this study
included only data of our hospital for occupational accidents
which obstructed us to extrapolate the results. Secondly as it is a
retrospectively planned study relying on the quality of the medical
records, we could not make further estimations regarding costs,
particularly the indirect ones. Despite its limitations, we believe
that this study may shed light on future studies. We recommend
further analytical studies to be conducted especially to address
the indirect costs of occupational accidents.

Conclusion

In our country, occupational accidents cause most deaths after
traffic accidents and home accidents and they are serious type
of accidents which cause the majority of permanent injuries.
Occupational accidents, which are an important public health
problem, have a significant negative impact on both workers’
health and the national economy. Particularly in workplaces
classified as dangerous and very dangerous, employees are at
risk for accidents that can cause permanent injury and death.
Therefore, the occupational health and safety measures required
by our legislation must be taken at all workplaces. The main
objective should be to establish occupational health and safety
culture in employers and employees and to control the risk factors
at the source before these accidents occur. Adequate levels of
inspections on occupational health and safety at workplaces will
lead to a reduction in the number of accidents that may occur
and consequently to a decrease in losses.
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