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Abstract: This study aims to determine the prevalence of foreign bodies in the eyes of people working
in the Bursa Cali Industrial Zone. A survey was conducted to evaluate ocular foreign body exposures in
workers working in Cali Industrial Zone. The demographic characteristics of the participants, presence
of foreign body exposure to the eye, use of protective goggles, and medical leave of absence were
questioned. A total of 400 participants, 351 male (87.8%) and 49 females (12.2%), were included in the
study. The mean age of the participants was 36.92+10.27 years, and the average working time in the
sector was 8.87+8.06 years. Of the 400 participants included in the study, 153 (38.3%) had a history of
ocular foreign body exposure. While the most frequently exposed foreign body was metal burrs (83.7%),
the most exposed workers were welders (85.5%). Those who reported that they constantly used
protective goggles at work were 42.1%, and those who used them occasionally were 48.7%. Ocular
foreign body exposure rates detected in that industrial zone were relatively high. Although the use of
protective goggles is high, ocular injuries still suggest that personal protective equipment and its use
should be more effective. Any eye trauma that is prevented will reduce suffering, hospital admission,
loss of workforce/labor, and the burden on the health system and the economy.
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1. Introduction

Ocular trauma is a preventable public health problem worldwide [1]. Corneal foreign bodies are
one of the leading causes of ocular trauma. Corneal foreign bodies cause symptoms such as eye pain,
burning, stinging, and tearing. Depending on the penetration depth and localization of the foreign body,
it may cause a decrease in visual acuity by creating a scar in the cornea. It can also cause severe problems
such as keratitis and endophthalmitis [2]. The lifetime prevalence of ocular traumas is estimated to be
14.4% to 19.8% in the United States [3]. Epidemiological data on ocular traumas in our country were
primarily obtained from patients admitted to emergency services. It has been observed that corneal
foreign bodies are the most common cause of ocular trauma. It has been shown that foreign body traumas
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in the eye occur most frequently in young adult males as work-related injuries and most frequently with
metal burrs [4-7].

In our country, there has not been any prevalence study conducted in the work field with a risk of
foreign body exposure in the eye. The foreign body in the eye is a significant health problem that can
affect the visual functions of the person, affecting the country's economy due to the burden it creates on
the health system and the loss of workforce.

With a population of over 4 million, Bursa is 4'th largest city. According to industry statistics, it
is Trkiye's largest automotive production center. There are approximately 230 companies with 6000-
7000 employees in Bursa Cali Industrial Zone. Production is carried out in different business branches,
emphasizing the automotive sector [8].

This study aims to determine the prevalence of foreign bodies in the eyes of people working in
the Bursa Cal1 Industrial Zone and to evaluate the employee's awareness about occupational safety, time,
and workforce loss due to corneal foreign body injuries.

2. Materials and Methods

Employees of companies operating in different branches of industry in the Bursa Cali Industrial
Zone were included in this prevalence study. The number of employees included in the survey was
determined from approximately 10,000 employees in the Cali Industrial Zone. When calculating the
sample size, 400 was found as an adequate number of sample to conduct the study with an error level
5% for 80% power and 0.05 significance . Employees were allowed to participate voluntarily after
explaining the study's purpose and method. An ophthalmology resident administered the questionnaires
through a face-to-face interview between March 2022 and May 2022. The survey consisting of 29
questions in total, was answered by 400 employees anonymously. After the questions, including
demographic characteristics (age, gender, education level) and working background (sector, job, and
year in the industry) of the participants, the history of foreign body exposure in the eye was questioned.
Participants who answered yes were asked to continue with the survey. The nature of the foreign body,
the number of times it was exposed, the type and timing of treatment, the use of personal protective
equipment, and the training background were questioned.

2.1. Statistical Analysis

Statistical analyzes were performed using IBM SPSS ver.28.0 program (IBM Corp. Published
2021. IBM SPSS Statistics for Windows, Version 28.0. Armonk, NY: IBM Corp.). The statistical
significance level was accepted as 0=0.05. Participants' demographic data were examined using the
Shapiro-Wilk test, which showed normal distribution. Results are presented as percentages and mean +
standard deviation values are given. Categorical variables were compared between groups using Pearson
chi-square, Fisher exact and Fisher-Freeman-Halton tests. Bonferroni test, one of the multiple
comparison tests, was used.

3. Results

A total of 400 voluntary, 351 male (87.8%) and 49 females (12.2%), were included in the study.
The mean age of the participants was 36.92+10.27 years, and the average working time in the sector
was 8.87+8.06 years. Of the 400 people in the study, 153 (38.3%) had a foreign ocular body exposure
history. When the educational status was evaluated, the incidence of foreign bodies in the eye was
statistically significantly higher in those who did not have formal education (p<0.05). As the level of
education increases, the frequency of foreign bodies in the eye decreases.
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According to the sector they work, the prevalence of foreign bodies in the eye was 80% in the
construction workers and 36.1% in the manufacturing sector (p<0.05). The demographic data of the
participants included in the study are shown in Table 1.

Table 1. Prevalence of Foreign Body Injuries in the Eye in the Workplace and sociodemographic
factors

History of Foreign Body Injury in the Eye

Yes No Total Statistics
n % n % n % P

Gender
Male 140 399 211 60.1 351 100.0 5 2=3.25;
Female 13 265 36 735 49 100.0 p>0.05
Last school graduated
Not graduated 18 100.0 0 0 8 100.0
Primary school 36 50.0 36 50.0 72 100.0
Middle school 31 477 34 523 65 1000 X i;gldég;
High school 65 346 123 654 188 100.0
University 11 180 50 820 61 100.0
Working sector
Construction sector 16  80.0 4 20.0 20 100.0 7 2=15.54:
Manufacturing sector 137 361 243 639 380 100.0 p<0.05
Job
Welder 47 855 8 145 55 100.0
Smelter/carpenter/iron joiner 4 66.7 2 33.3 6 100.0
Grinding operation 14 583 10 41.7 24 100.0
Other 53 381 86 619 139 100.0 ¥?=83.45;
Machining machine operator p<0.05

(lathe/mill/drill operator) 20 2lr 72783 92 1000

Machine Operator
(press, laser machine, plasma machine, 15 17.9 69 82.1 84 100.0
sheet metal cutting machine, etc.)

Considering the work, foreign body exposure to the eye was most common in welders (85.5%),
casters/carpenters/iron joiners (66.7%), and grinding operators 58.3%, respectively. The most frequently
exposed foreign body feature was metal burrs, with a rate of 83.7%.

At the time of the incident, 56.6% of those who had foreign object exposure to their eyes were
wearing protective glasses. In 58.8% of the cases, the doctor intervened in the foreign body, and
in %19.6 of them, the foreign body was removed by themselves. When questioned about how they
removed the foreign body themselves, they stated that 11.8% were blown and rubbed, and 23.7% were
removed with paper or napkins. The frequency of employees who received a medical leave of absence
was 18.3%, and 64.3% received a one-day rest report. 0.7% of those exposed to foreign bodies were
hospitalized. The frequency of those whose eye complaints continued after the event was 17.0%. The
most common complaints were burning at 85.2% and blurring of vision at 11.1%. The frequency of
those with visual loss is 3.7%. When questioned about protective goggles usage, 48.7% said they
sometimes use them, while 42.1% said they use them constantly. The frequency of those who have never
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used it is 9.2%. When questioned about the reason for not using it, 29.6% blamed fogging, 23.9% said
it causes blurring in vision, and 21.1% mentioned that it slows down their work. The frequency of those
who received training on personal protective equipment was 85%, and those who received first aid
training was 74.5%. The frequency of those who answered "Yes" to whether they had any work accident
other than this incident was 23.5%. The characteristics of those exposed to ocular foreign bodies are

summarized in Table 2.

Table 2. Distribution of workers who have a foreign object in their eyes, according to their

characteristics regarding the foreign body and how the incident occurred.

n %

What was the nature of the foreign body? (n=153)

Metal burr 128 83.7

Dust 14 9.2

Wood 7 4.6

Other 3 2.0

Plastic one 0.7
Were you wearing protective goggles when exposed to foreign body? (n=152)

Yes 86 56.6

No 66 434
Who removed the foreign body? (n=153)

Ophthalmologist 90 58.8

Myself 30 19.6

My colleague 19 124

Health officer/nurse 11th 7.2

Occupational physician 2 1.3

Physicians in other branches one 0.7
How was the foreign body removed? (n=152)

By blowing, rubbing 18 11.8

Paper or napkin 36 23.7

Needle tip
Have you had a medical absence report? (n=153)

Yes 28 18.3

No 125 81.7
Do you still have eye complaints? (n=153)

Yes 26 17.0

No 127 83.0
If yes, please state your complaint (n=27)

Burning-sting 23 85.2

Blurred vision 3 11.1

Vision loss one 3.7
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Table 2. Continued

n %

Do you constantly wear protective goggles during the process at work? (n=152)

I do not use 14 9.2

I sometimes use 74 48.7

I always use 64 421
Why don't you use it? (n=71)

It causes me to see blurry 17 23.9

It's misting 21 29.6

My work is slowing down 15 21.1

Other 18 25.4
4. Discussion

The annual incidence of patients admitted to hospital and emergency services diagnosed with
ocular injury is 13-423/100.000 [9,10]. In the Helsinki Ocular Trauma Study, where hospital admissions
were examined, the incidence of ocular trauma was found to be 88/100,000. They said that ocular
traumas occur most frequently with superficial foreign bodies, in men between the ages of 17-45 and
for work-related reasons [11]. In the survey by Glynn et al, the annual incidence was 980/100,000 in the
whole population [12]. They showed that more than half of the injuries were occupational accidents, and
men were 5.5 times more exposed than women. Gordon conducted a phone interview survey of eye
injuries in a population of all Canadians over the age of 18 years. They determined that the incidence of
all eye injuries was 2090/100,000 per year. 35.5% of these injuries were work-related [13].

Ocular trauma data obtained based on hospital data give lower rates than general population
studies. The fact that the annual incidences obtained by survey studies are higher than the studies
conducted with hospital admissions indicates that there are ocular traumas that do not apply to the
hospital. It supports that the most common eye trauma observed in all studies is an occupational accident,
and men are more exposed to it. When we look at the lifetime ocular injury prevalence studies, it was
found to be 14.4% in the Baltimore Eye Survey [14], 21.1% in Australia [15], and 19.8% in Beaver Dam
[3]. In prevalence studies, it was determined that the most common injuries were in the workplace.

In the literature, the most common reason for hospital admissions due to ocular injuries is
occupational accidents, and the leading cause of eye injuries is superficial foreign bodies. For this
reason, in this study, in which we included the high-risk group, unlike the general population studies,
we found a history of foreign body exposure to the eye in a part of their working life in 38.3% of the
workers working in Cali Industrial Zone. This rate was considerably higher than the data found in the
literature. Our entire study population consists of workers in the industrial zone, and 87.8% of the
participants are male. In a Canadian public health study, men aged 20 years and older had a 1.35 times
greater risk than women, and Glynn et al reported that men are 5.5 times more likely to be exposed to
ocular trauma than women [11, 12]. Foreign body exposure was observed in 40% of men and 25% of
women included in this study. The fact that men work in risky jobs such as welding, joinery, and casting
causes these results.

In the current study, 58.8% of those exposed to the foreign body were examined by a doctor,
while others said that the foreign body was removed by themselves or their friends. Corneal perforation
and foreign body penetration into the eye are risks when removing foreign bodies. In addition, careless
handling when removing foreign bodies from the central cornea may result in decreased vision due to
scarring. Even if a metallic foreign body is removed from the cornea, the rust ring remaining in the deep
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stroma may result in scarring and corneal irregularity. Especially the rust ring located in the corneal
center can cause visual complaints. Foreign bodies not removed within 24 hours cause reactive
inflammation such as iritis. Foreign bodies in the deep corneal stroma may cause corneal endothelial
cell damage and corneal thickening [14, 15]. For this reason, a specialist should remove corneal foreign
bodies and prescribe proper medications.

Studies have stated that corneal injuries are more common in the construction and metal
industries. A study examined hospital admissions from Tirkiye and noted that 87% of the patients
presenting with a corneal foreign body were metal cutting and welding workers [16]. Another study
from Germany reported this rate as 73% [17]. Welders (85.5%), smelters/carpenters/iron joiners
(66.7%), and grinding operators (58.3%) were the most exposed occupations in our study. 56.6% of
workers with a foreign body in the eye said they used protective goggles during the injury. Especially
74.5% of the welders were using protective goggles during injury. In the study of Ozkurt et al, 43% of
those exposed to foreign bodies wore protective goggles, and in the study of Kiziltas et al, the rate was
49.1% [16, 18]. In the Australian prevalence study, 18% of those exposed to ocular injury at work were
wearing protective goggles [19]. In the study reported from Germany, 6.9% of the employees exposed
to trauma wore protective goggles [17]. We think that the different results observed in the literature and
our study are due to the inadequate use of protective goggles, insufficient protection, and insufficient
training. In the Cali Industrial Zone where we conducted the research, training should be given to the
welding, carpenter, iron, and joinery workers in the high-risk group, especially in the construction sector,
and personal protective equipment should be reviewed and made more sheltered.

5. Conclusion

All new strategies to prevent ocular injury will significantly reduce the rates of ocular trauma we
have identified. It is necessary to increase the frequency and effectiveness of employee training, to
increase the use of protective equipment, and to make it more effective. Ocular injuries, especially the
penetration of foreign bodies into the densely innervated corneal tissue, cause severe pain in people.
With each preventable eye injury, the person will be prevented from suffering, and the decrease in
hospital admissions and the prevention of loss of workforce will reduce the burden on the health system
and the economy.
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