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Abstract

Aim: We evaluated metal workers injured with corneal foreign bodies (FB) in terms of health insurance, use of protective eyeglasses, and unprescribed drug use.

Materials and Methods: Seventy metal workers who were injured with corneal FB were enrolled in the study. We recorded the gender, age, duration of
work, use of protective eyeglasses, and health insurance status data of metal workers. In cases of FB existence, the number of FBs and unprescribed drug use
were investigated. We examined the presence of corneal scars that could lead to visual impairment.

Results: The mean duration of work was 11.8+10.8 years. Although 29 workers (41.5%) had corneal scars, only three workers (4.3%) had visual impairment
due to scars. Also, 29 workers (41.5%) did not report the use of protective glasses; however, 22 (31.4%) workers reported their occasional use and 19 (27.1%)
workers reported their routine use. Eighteen workers (25.7%) remarked on topical drug use from time to time. Ten of the 18 patients (55.6%) were using
topical Tetrahydrozoline HCL, whereas five (27.8%) were using the topical anesthetic drug 0.5% Proparacaine HCI.

Conclusion: Occupational protective measures are important for metal workers who are at a high risk of eye injuries. Workers must be educated on the
prevention and treatment of occupational ophtalmological hazards and be warned about the side effects of taking unprescribed drugs. (Eurasian J Emerg

Med 2016; 15: 15-9)
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Introduction

Work-related eye injuries (WREI) lead to substantial loss of the
workforce as well as increased care and treatment costs and a de-
creased quality of life (1). Social Security statistics indicate that the inci-
dence of work-related injuries in Turkey is between 70,000 and 80,000
(2). More than 1.3 million work-related injuries that caused at least
one day of loss of the workforce were reported in the United States,
of which 36,680 of the work-related injuries were eye injuries (3). Eye
injuries are generally common among work-related injuries (4). WREI
are especially frequent among workers in the metal industry (3-6). Eye
injuries have been reported to be more common during machining
and plating (4, 5). WREI occur due to exposure to projections or sharp
objects, hazardous light, and chemical liquids or gases (1).

Work-related eye injuries among metal workers range from
corneal superficial epithelial defects to perforating injuries that can
cause blindness (6, 7). The most common and most easily preventible
eye injuries are superficial corneal foreign body injuries (CFBI) (5). A
study reported the frequency of CFBl among metal workers in Turkey
as being 37% (8). Secondary infection may also develop due to CFBI,

ranging from keratitis to endopthalmitis (9). Vision loss may develop
because of scar development at the visual axis (5). CFBI is an ophtalmo-
logical emergency, and the foreign body must be removed from the
cornea with a 25-gauge needle in a non-traumatic fasion. Postopera-
tive proliferative antibiotic treatment has also been administered (9).

In Turkey, workers who are exposed to work-related eye injuries
may use unprescribed drugs. Serious side effects, especially due to
the unprescribed use of drugs, which may result in keratoplasty, have
been reported (10-13). It is known that the appropriate use of safety
equipment, such as goggles, decreases the risk of eye injuries (1, 3,
9, 14). Workers may be exposed to lights and particles during weld-
ing and cutting; therefore, workers must protect their exposed body
parts, including their eyes and hands (1). It has been reported that
the cost of WREI in terms of lost productivity, covered health care,
and compensations exceed 300 million dollars in the United States. It
has been stressed that eye injuries can be prevented with protective
measures and training (3).

In our study, our aim was to evaluate the health insurance status,
use of protective eye wear, and unprescribed drug use among metal
workers with superficial cornea injury due to foreign bodies.
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Materials and Methods

Seventy metal workers with a history of eye injury due to a foreign
body in their eyes were prospectively evaluated at Fatih University,
School of Medicine, ophtalmology outpatient clinic. Participants were
informed about the study, and their consent was obtained before the
study. This study complies with the tenets of the Declaration of Helsin-
ki and was approved by the local ethics committee of Fatih University.
Gender, age, duration of work, use of protective glasses, and the health
insurance status of the study metal workers with CFBI were recorded.

The cornealinjuries were superficialand none of the eyesrequired
primer suturation surgery. The questionnaires were completed
through in-person interviews and through comprehensive ocular

Table 1. Distribution of descriptive characteristics

Parameters
Age (years) (mean+SD) 33.7+8.9
Gender (Male) n (%) 70 (100)
Health Insurance Status (yes) 68 (97.1)
Duration of work (years) (mean+SD) 11.8£10.8
Number of foreign bodies (mean+SD) 10.9+11.2
Corneal scar, n (%) 29 (41.5)
Vision loss, n (%) 3(4.3)
Goggle use, n (%)
Occasional 22(31.4)
Routine 19 (27.1)
Drug use (Yes) n (%) 18 (25.7)
Proparacaine 5(27.8)
Proparacaine-Diclofenac 1(5.5)
Tetrahydrozoline 10 (55.6)
Diclofenakc sodium 2(11.1)
SD: standard deviation; Min-Max: minimum-maximum

Table 2. Variables in terms of duration and age of the workers

examinations. Ophtalmological examination included best corrected
visual acuity per Snellen chart, anterior segment, and fundus
examinations. In the examination of the anterior segment, corneal
scars due to a foreign body, and cataracts that might lead to visual
impairment were examined with a slit-lamp biomicroscopy.

Statistical analysis

The Number Cruncher Statistical System (NCSS) 2007 and Pow-
er Analysis and Sample Size (PASS) 2008 Statistical Software (Utah,
USA) were used for the statistical analysis. Along with the descriptive
statistical methods (Mean, Standard Deviation, Median, Frequency,
Rate, Minimum, Maximum), the suitability of the data regarding the
normal distribution were determined by the Kolmogorov-Smirnov
test together with the number of cases. The relevant variables with
normal distribution for the two groups were compared with Stu-
dent’s t test, whereas analysis of variance (ANOVA) tests were used
in the evaluation of the three groups, and the Bonferroni test was
used for post-hoc analysis. When there were three or more groups to
compare for variables which did not have a normal distribution, the
Kruskal-Wallis test was used. The Mann-Whitney U test was used to
determine the group causing differences. Significance was evaluated
at the p<0.05 level.

Results

This study involved 70 male metal workers. The mean ages
were 33.8+8.9 (range 16-53) years. The mean duration of work was
11.8+£10.8 (range: 6 months to 40 years) years. The mean estimated
number of CFBI was 10.9+11.2, with a range of 1-50 (Table 1).

In anterior segment examination, 29 workers (41.5%) were
found to have corneal scars. Three workers with corneal scars had de-
creased visual acuity (4.3%). Twenty-nine workers (41.5%) did not re-
port the use of protective eye wear during work, whereas 22 (31.4%)
workers reported occasional use and 19 (27.1%) workers reported
routine use (Table 1). The daytime working hours was the same for
the workers occasionally or regularly using goggles. Work-related
eye injuries occurring despite the workers using eye protection includ-
ed photokeratitis, superficial foreign bodies in eyes, corneal abrasion,
and blunt injury.

Parameters n Duration of work (years) p Age (years) p
Mean=SD (median) MeanzSD
Corneal scar No 41 11.8£11.0(8.0) 0.848 33.1£9.0 0.435
Yes 29 11.9+10.7 (10.0) 34.8+8.9
Vision loss No 67 11.6+10.4 (8.0) - 33.3+8.6 (33.0) -
Yes 3 17.7£20.1 (12.0) 45.0+10.6 (49.0)
Goggles use No 29 7.1+8.8 (4.0) 0.001 29.3+8.5(28.0) 0.001*
Occasional 22 18.5+11.1 (20.0) 37.848.7 (37.5)
Routine 19 11.3+£9.5 (10.0) 35.947.1(37.0)
Drug use No 52 13.4£11.6 (10.0) 0.078 34.5+9.2 (35.0) 0.228
Yes 18 7.2+5.9 (7.0) 31.6£8.1(31.5)
Health Insurance Status No 2 7.5+6.4 (7.5) - 26.0+9.9 (26.0) -
*Post-hoc analysis revealed patients who do not use googles significanly differ from patients who use them occasionaly and routinely for the duration of their work and age.
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Figure 2. The mean age in terms of goggles use

The unprescribed use of drugs to decrease burning and for-
eign body sensations in the eyes was investigated. Topical drugs
were used to reduce the complaints of injury. It was reported that
the drugs were started the same day of the injury and used until the
end of the complaints. Eighteen workers (25.7%) remarked on having
topical drug use from time to time. Ten of the 18 patients (55.6%)
were using topical Tetrahydrozoline hydrochloride (HCI), five (27.8%)
were using the topical anesthetic drug 0.5% Proparacaine HCl, one
was using (5.5%) topical Proparacaine HCl and Diclofenac sodium, and
two workers (11.1%) were using topical Diclofenac sodium (Table 1).
Tetrahydrozoline HCL and Diclofenac sodium can still be bought from
pharmacys without a prescription, whereas Proparacaine HCL sales
were banned by the Turkish Goverment a few years ago.

There was no significance difference in the duration of work in
terms of corneal scar presence (p=0.848) (Table 2). Because there
were only three workers with visual problems due to corneal scars,
no statistical comparisons were made.

There was a significant difference in the duration of work regard-
ing the use of protective eyewear (median:4; 20; 10; years, respective-
ly, p=0.001) (Table 2). Post-hoc analysis revealed the median years
of working for patients who were not using protective eyewear was
significantly different from the remaing two groups, whereas there
were no difference between the two groups (Table 2) (Figure 1).

There were no significant difference in the duration of work in
terms of drug use [drug users median: 7 years vs non-drug users: 10
years; (p=0.078)]. There was no age difference regarding the pres-
ence of corneal scars (p=0.435) Because there were only three work-
ers with visual problems due to corneal scars, no statistical compari-
sons were made.

There was a significant difference of age regarding the lack
of usage of goggles, or occasional or routinel usage [29.3+8.5 vs.
37.8+8.7 vs. 35.9+7.1, years, respectively, (p=0.001)]. Post-hoc anal-
ysis revealed that the ages of patients who did not use googles were
significantly younger than for the other groups but there were no
difference between the patients with occasional or routine google
usage (Table 2) (Figure 2).

There were no significant difference of age in terms of drug use
(p=0.228). Because there were only two workers without health in-
surance, no statistical analysis was conducted.

Discussion

In our study, we evaluated metal workers with eye injuries due
to corneal foreign bodies in their eyes, in terms of eye health and
occupational health and safety. We found that 68 (97.1%) of the met-
al workers had health insurance, whereas two workers were not in-
sured. The duration of work ranged from 6 months to 40 years, and
the mean duration of work was 11.8+10.8 years. All of the metal work-
ers with CFBI were male in our study. The mean age of the workers
was 33.848.9 years (range 16-53). Similarly, in the study of Ozkurt et
al. (5), all the workers with foreign body eye injuries were males and
their mean age was 32.5+1.0 (range 14-57) years. WREI have been
reported to be more common among young male workers (8, 15).

According to Turkish Social Security Instutition statistical data,
there are 18,350,000 active employees with insurance, which is al-
most 25% of the total population. The percentage of the workforce
not registered in the social security instutition corresponds to 36.2%
of the total population; 83% of these unregistered workers are
employed in agriculture, and the remaining 27% are employed in
non-agricultural industries (16). Statistical data indicates that there
were 74.871 occupational injuries, of which 1.596 (2.1%) were eye
injuries. Work-related injuries are more common among males be-
tween 30 and 34 years of age and among workers with a duration
of work more than 3 months and less than 1 year (16). A study re-
ported that 15% of work-related injuries consisted of eye injuries in
Australia (17).

It has been reported that, in Turkey, WREI are more common
among workers in metal work and machinery industries (2). The most
common cause of eye injuries are due to corneal foreign bodies (5, 6, 18).
Corneal metallic foreign body injury, which is preventible, makes up a sub-
stantial part of ophtalmological emergencies (8, 9). It has been known
that work-related eye injuries can be significantly reduced and pre-
vented with the use of protective eye wear (4, 19, 20). Besides, being
experienced, having occupational safety training before work, and
the routine maintainance and care of machineries and tools are re-
ported to decrease eye injuries (1).

In our study, we also evaluated the usage of protective eye wear.
Twenty-nine (41.4%) workers were not using glasses during work. Of
the 41 workers using goggles, 22 (31.4%) reported occasional and 19
(27.1%) workers reported routine use during work. We found that the
mean duration (years) of work was significantly lower in workers who
did not use glasses than in workers using goggles. Contrary to our
expectations, the duration of work was significantly higher in work-
ers with occasional goggle use than in workers routinely using gog-
gles (18.5£11.1; 11.3%£9.5 years, respectively). Ozkurt et al. (5) report-
ed that although 64% of metal workers had been using protective
eye wear, among these, patients 57% were not using goggle during
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eye injury, and 43% of the injuries occured even though the workers
were using protective eye wear (5).

In the present study, the mean number of estimated CFBI in
workers was 10.9+11.2 (range: 1-50). Corneal scars due to corneal
foreign bodies were found in 29 (41.4%) workers. Three workers with
corneal scars had decreased visual acuity because of the scars (4.3%).
Ramakrishnan et al. (9) reported that the rate of corneal scar devel-
opment because of foreign bodies were 88%. In a study from Turkey,
Ozkurt et al. (5) reported a 58% rate of corneal scar development.
In our study, fewer corneal scar injuries were seen among our study
participants. This result may be related to the early arrival of these
workes to our ophthalmology clinic.

Some of the metal workers may use unprescribed ophtalmolog-
ical drugs to reduce redness and pain due to foreign body exposure.
Topical anesthetic 0.05% Proparacaine HCl and topical Diclofenac
sodium have been used to relieve pain. Tetrahydrozoline HCL 0.05%
decreases redness via ophtalmic vasoconstriction (21). Topical Di-
clofenac drop has anti-inflammatory and corneal hypoaesthetic ef-
fects (22). The long-term use of topical Diclofenac following ocular
surgery has been reported to cause corneal melting (23). On the oth-
er hand, the long-term use of topical 0.05% Proparacaine HCl drop
may lead to several eye problems, including superficial punctate
keratopathy, persistent epithelial defects, stromal infiltrates, and sec-
ondary infectious keratitis (10-13). Keratoplasty may be necessary in
cases with corneal abscess due to the abuse of eye drops (13).

When unprescribed ophtalmological drugs, i.e., without physi-
cian recommendation, to decrease burning and foreign body sen-
sations in the eyes during metal cutting and foreign body exposure
were investigated, it was found that 18 workers (25.7%) had unpre-
scribed drug use. Ten of the 18 patients (55.6%) were using topical
Tetrahydrozoline HCl, five (27.8%) were using the topical anesthetic
drug 0.5% Proparacaine HCl, one was using (5.5%) topical Propara-
caine HCl and Diclofenac sodium, and two workers were on (11.1%)
topical Diclofenac sodium. No complication due to drug use was de-
tected. The age and duration of work were not significantly associ-
ated with drug usage. Workers who were using unprescribed drugs
were informed about their effects, side effects, and possible compli-
cations. Due to the high reported complications and side effects of
Proparacaine HCI (10-13), it has been forbidden to be sold without
prescription in Turkey.

In order to prevent work-related injuries, training must be pro-
vided to workers to improve work skills and knowledge of occupa-
tional hazards and the prevention of accidents before beginning
active work (1).

The most simple and effective protection for eye injuries is the
use of goggles. Unprescribed drug usage without proper medical
indication, which may lead to serious side effects, must be avoided.
Workers must be informed on the side effects of these drugs, espe-
cially during long-term and improper use. It must be kept in mind
that health and safety education is important to prevent eye injuries.

Study limitations

There were several limitations in our study. First, the sample size
was small in our study; second, the kinds of eye injury were not sep-
arated; and third, the study did not assess the working conditions. In
addition, the information about injuries was learned from in-person
interviews. Workers may not always show an objective attitude to pro-
tecting the workplace in terms of the use of glasses and drugs.

Conclusion

Our study concludes that eye injuries may be reduced by bet-
ter education of the workers about risky behaviors and by persuad-
ing them to comply with safety measures. These goggles should be
well-fitted, durable, protective eyewear with good visibility, together
with strict compliance on their use. Ophthalmologists should inform
patients, primary and emergency doctors, and pharmacists about
potential permanent visual loss associated with topical anesthetic
abuse and other unprescribed drug usage, such as Tetrahydrozoline
HCl and Diclofenac sodium.
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