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Background: Eye injuries are a prevalent workplace injury and cause substantial disability when vision is impaired.
Objective: To examine work-relatedness of demographic, injury, and clinical characteristics of eye injuries in a
large clinic in Bosnia and Herzegovina.

Methods: We performed a nine-year retrospective study of patients admitted with an eye injury to the Canton
Hospital in Zenica, Bosnia and Herzeogvina. Controlling for age and sex, we used logistic regression to examine
the influence of work-relatedness on patient and injury characteristics and clinical outcomes.

Results: Of 258 patients, 71 (27.5%) had work-related and 180 (69.8%) had non-work-related eye injuries.
Work-related eye injury was associated with age, education, occupation, and injury type. Agricultural workers
were eight times more likely to experience work-related eye injury (95%CI = 1.21-152.0) compared to manual
workers. Work-relatedness of injury did not predict final visual acuity or length of hospital stay.

Conclusion: Promotion of eye safety is needed countrywide. Occupational eye protection is a priority due to the

relatively proportion of eye injuries and the workplace being a relatively controlled environment.
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Introduction

One aim of The World Health Organization’s (WHO)
“Right to Sight Vision 20/20” program is to prevent
vision loss caused by modifiable risk factors before 2020."
Prevention of ocular trauma requires identifying the epi-
demiologic distribution and risk factors, developing and
evaluating prevention steps, and disseminating effective
prevention approaches. In low- and middle-income coun-
tries, a focus on cost effective prevention strategies is espe-
cially critical.

Globally, visual impairment and complete visual
loss are common resulting from ocular injury. A review
conducted for the WHO Program for the Prevention of
Blindness estimates that 55 million eye injuries that restrict
normal activity occur each year, resulting in 750,000 hos-
pital admissions and 1.6 million cases of trauma-induced
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total blindness.? Causes of eye injury vary throughout the
world. The WHO reported in 2007 that low- and mid-
dle-income countries had particularly high rates of occupa-
tional eye injuries, especially in agriculture and in cottage
and unregulated industries.?

Bosnia and Herzegovina has a unique socioeconomic
and geopolitical position within Europe as a result of con-
flict and the current transition to a period of socioeconomic
development. Neighboring countries include highly indus-
trialized European Union (EU) countries and countries
transitioning to EU status, all of which have established
modern labor laws and regulations under the supervision
of EU Agencies.* In contrast, Bosnia and Herzegovina
currently has laws and regulations from the former
Yugoslavia. Although labor regulations and policies are
being updated as the country develops, the majority have
been in place since 1990 or before. The International Labor
Organization* published several reports from Bosnia and
Herzegovina that identified future challenges, including
inactivity in policy development, high unemployment,
high outbound migration, and lack of new reform or
updated labor laws, and safety at work laws. According
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to the Report on Occupational Safety and Health in the
Federation of Bosnia and Herzegovina published in 2007,°
occupational safety and health in the Federation of Bosnia
and Herzegovina is primarily regulated by the Law on
Work/Occupational Safety and the Law on Labor.® Neither
of these laws has been updated since 1990 and they date
from the period of socialism. Lack of progress in occupa-
tional safety is in part due to outdated policies but is also
due to the high cost of creating safe work environments.
In countries with low resources, high unemployment,
and high emigration of the skilled and educated work-
force, governments may be challenged to prioritize safety.
Knowledge about the burden of occupational injuries may
be helpful in advocating for increased attention to safety.

Eye injuries, both work- and non-work-related, are a
neglected area of research and prevention in Bosnia and
Herzegovina. Many studies have examined ocular inju-
ries, but no studies to our knowledge have been published
from Bosnia and Herzegovina despite the high risk for
decreased quality of life following visual impairment.!-
Surveillance and epidemiologic studies are a critical
component of advocacy efforts to increase ocular trauma
prevention.’

Given occupational exposure to eye injuries, particu-
larly in low- and middle-income countries, the objective
of the study was to conduct an epidemiological analysis of
the frequency and demographic and clinical characteristics
of work-related vs. non-work related eye injuries treated
in the Canton Hospital Zenica. We compared demographic
and clinical characteristics of work-related and non-work
related eye injuries. One outcome of this work was to
establish an ocular trauma registry in the hospital to pro-
vide information about ocular morbidity in Zenica—Doboj
Canton. Results from the study can be used to identify
the burden of eye injury, to help educate stakeholders in
the impact of eye injury, and to identify priorities for eye
protection programs.

Methods

Study design and population

This is a retrospective, epidemiological study of patients
treated for eye injuries from 1 January 2006 through 31
December 2014 at the Canton Hospital in Zenica, Bosnia
and Herzegovina, a secondary level referral center. Canton
Hospital Zenica is the main health institution in the region,
serving a population of 654,477 (399,485 inhabitants of
Zenica Doboj Canton and 254,922 inhabitants of Central-
Bosnian Canton) with a catchment area of approximately
6532 km?. The hospital serves as the main trauma and
emergency center in this region.

Subjects

Medical records of patients admitted to the Ophthalmology
Service were screened for eligibility. Inclusion criteria
included a diagnosis of a mechanical, chemical or physical
acute eye injury, including open and closed injury of the
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eyeball, using the Birmingham Eye Trauma Terminology
criteria and Ocular Trauma Classification Group.®® Only
patients whose injury required immediate hospital treat-
ment and were admitted to the hospital were included.
Children younger than four years old were excluded due
to lack of initial and final visual acuity data. All patients’
data were collected with adherence to the guidelines of the
Declaration of Helsinki, and an IRB approval for this study
was obtained from Cantonal Hospital Zenica.

Procedure

A total of 258 medical records met inclusion criteria. All
258 patients were first admitted and treated at the Cantonal
Hospital Zenica. Of these patients, 11 (4.26%) needed
additional treatment for posterior segment surgery (Pars
Plana Vitrectomy or Foreign Intraocular Body extraction)
and were transferred to Clinical Center. Sarajevo, a third
Level Ocular Trauma Center. For these 11 patients, data
from both hospitals were included in the study.

Eligible medical records were reviewed by the principal
investigator. Study data were obtained and entered on an
Initial Report Questionnaire, a modified version of the
United States Eye Injury Register Initial Report.!° Medical
records often had outdated terminology (for example,
penetrating injuries were misdiagnosed as perforating
injuries or rupture) and limited coding of diagnosis and
treatment (for example, neither International Statistical
Classification of Diseases and Related Health problems
were applied (ICD-10 or 9)), despite the availability of
complete medical notes. Thus, individual review was
necessary to provide accurate mechanism and diagnosis
codes. Additionally, all patients’ data received a corrected
diagnosis using the Birmingham Eye Trauma Terminology
and Ocular Trauma Classification System.®® These data
represent the first complete and modern case series of eye
injuries in Bosnia and Herzegovina.

Study variables

Information collected from the medical record included the
demographic variables: sex, age, level of education, occu-
pation, employment status, and whether the injury was
work-related. Age was categorized into: 4—17, 18—65, more
than 65 years. Education included the categories: less that
college, college and higher, students & children, and other.
The “other” category includes individuals over 65 years of
age who by standard policy are retired and were not asked
to report an educational level. Occupations were collapsed
into four main categories that were created to describe only
occupations represented among the injured patients: man-
ual workers (e.g. craftsman, driver, bricklayer, carpenter,
locksmith), fire and explosion hazard workers (e.g. miner,
electrician, mechanic, fireman), agricultural workers (e.g.
farmer, lumberjack, forest engineer), and not working (e.g.
senior, student, unemployed, housewife, child). Work was
defined as any activity conducted for pay, either monetary
or non-monetary (such as in exchange for specific goods or
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services). Information about number of hours worked was
not collected. Information regarding work-relatedness was
categorized as yes or no based on an official “Occupational
Injury Note” that was provided by the licensed family
practitioner at the first follow-up appointment after the
injury. This Occupational Injury Note was part of patient’s
medical record, and these data were obtained during data
collection and classification for this study.

Information about the injury included: season of injury
(spring, summer, fall, winter) and place of injury (indus-
trial premises and mine; farm and forest; home; school
and university; recreation and sport; street and highway;
public place). Mechanism of injury was coded into five
categories: blunt force object included blunt wooden and
metal object, fall or other blunt object; sharp force object
included nail or other sharp object; road injuries and fire
included road accidents, firework and burn, fire and explo-
sion; biologic or organic material included coal or plant
and lawn material; and, other, which was primarily com-
prised of other working equipment. Information on the use
of eye protection was available for work-related injuries
only and was coded as yes or no based on information in
the Occupational Injury Note. Time from injury to hos-
pital arrival was categorized as: less than 24 h; 2448 h;
3—-6 days, 7-13 days; and 14 or more days. Length of
hospital stay was categorized as 1-6 days; 7-13 days;
14-20 days; and 21 days or more.

Eye injury variables include the type of injury cat-
egorized as closed vs. open globe injuries. The Ocular
Trauma Score (categories 1; 2; 3; 4; 5),'" and the Final
Visual Acuity measure (categories 1; 2; 3; 4; 5, category
0) were used to assess the severity and outcome of injury.
The OTS was calculated for every patient using standard
protocol of assigning an ordinal scale from one to five
with one representing the least favorable visual prognosis
and five the most favorable.!! Next, the OTS score was
dichotomized for the purpose of further statistical anal-
ysis. Based on clinical evaluation of the severity of the
injured eye reported in the original Ocular Trauma Score
study,"" categories: one, two, and three were collapsed
into category 1 (low Ocular Trauma Score), and catego-
ries four and five were collapsed into category 2 (high
Ocular Trauma Score). Previous studies have used other
categorizations with no standardized reporting, although
the creation of these categories aligns with the concepts
of high and low from previous studies.!>!* Final Visual
Acuity was assessed twice, first at the hospital release and
next at the 4 or 6 month-follow-up using Snellen chart.
Results were collapsed into five ordinal categories based
on standards for the score: no light sense and projection;
only light sense and projection (LP/HM); 1/200-19/200;
20/200-20/50; <20/40, but for the purpose of statistical
analysis we dichotomized them into category 1 (NPL, LP/
HM and 1/200-19/200) and category 2 (20/200-20/50 and
more than or 20/40).!13
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Data analysis

Contingency tables were used to compare the frequency of
demographic, injury, and clinical characteristics of patients
with work-related eye injuries to those with non-work-re-
lated eye injuries. These initial comparisons included data
from the entire sample of patients for whom work-relat-
edness was known (n =251). Fisher’s exact test was used
to test the association between work-relatedness and all
other variables (a = 0.05).

For the remainder of the analyses, the sample was
restricted to the patients that were deemed at risk for
work-related injuries. Therefore, children and youth age
less than 18 and seniors (age >65) were excluded because
they were not of working age. This yielded a new sam-
ple of 188 patients (age 18—65). We included individuals
in this age range who were categorized as unemployed
because many people work in unregistered businesses. The
associations between select demographic and injury char-
acteristics, including sex, age, occupation, source of injury,
and season, were tested using simple logistic regression
models (a = 0.05). First, each variable was used individu-
ally to predict work-relatedness (crude odds ratios). Next,
multivariable models were used to adjust each compari-
son for the effects of sex and age (adjusted odds ratios).
When assessing the season, the original four seasons were
grouped (collapsed) into two categories (spring/summer
and fall/winter). When examining occupation, housewives
and unemployed categories were excluded, resulting in a
sample size of 120 employed patients.

Simple logistic regression models were used to exam-
ine the association between the clinical characteristics,
including Final Visual Acuity, Ocular Trauma Score, hos-
pital admittance, and time of hospitalization with work-re-
latedness. Due to small numbers of cases in certain cells,
the original categories were grouped into broader group-
ings for this analysis. FVA and OTS were dichotomized as
described previously. Length of admission was categorized
as 48 h and less vs. more than 48 h, and time of hospi-
talization had three categories (1-6 vs. 7-13 vs. 14 and
more days). As above, initially each clinical variable was
used individually to predict work-relatedness (crude odds
ratio) and then we performed a multivariable analysis for
each characteristic adjusting for age and sex (adjusted odds
ratio). All analyses were performed using RStudio Version
0.99.451 (© 20092015 RStudio, Inc., Boston, MA).

Results

Among the 258 patients with eye injuries in the study, 71
(27.5%) were work-related, 180 (69.8%) were non-work-
related, and 7 (2.7%) had unknown work status. These
seven were not included in further analyses. Nearly 85%
of eye injuries were among males, and a higher proportion
of males (30.3%) than females (15.2%) had work-related
injuries (Table 1). Eye injuries were less frequent among
children aged 4 through 17 (15.5%) and older adults aged
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Table 1 Demographic characteristics of eye injuries (N = 251)

Work-related Non-work-related p-value Total
Demographic characteristics N (%)” N (%)~ N
Gender 0.096
Male 66 (30.38) 152 (69.7) 218
Female 5(15.2) 28 (84.9) 33
Age <0.001
4-17 0 (0.00) 40 (100.00) 40
18-65 70 (36.37) 123 (63.7) 193
05+ 1(6.6) 17 (94.4) 18
Education <0.001
Less than collage 58 (48.7) 61 (51.3) 119
College or higher 8 (53.9) 7 (46.7) 15
Students and children 2(3.8) 51(96.2) 53
Other 3(4.8) 61 (95.9) 64
Occupation
Manual force workers <0.001
Craftsman 11 (37.9) 18 (62.1) 29
Driver 9 (75.0) 3(25.0 12
Bricklayer 3(60.0) 2 (40.0) 5
Other 13 (44.8) 16 (55.2) 29
Carpenter 3(50.0) 3(50.0) 6
Locksmith 7 (63.6) 4 (36.4) 11
Fire and explosion hazards workers
Miner 7(77.8) 2(22.2) 9
Electrician 1(33.3) 2 (66.7) 3
Mechanic 4 (40.0) 6 (60.0) 10
Agricultural workers
Farmer/Lumberjack 8 (100.0) 0 (0.0 8
Not working
Senior 0(0.0) 27 (100.0) 27
Student 2(4.8) 40 (95.2) 42
Unemployed 3(8.3) 33 (91.7) 36
Child 0(0.0) 11 (100.0) 11
Housewife 0(0.0) 13 (100.0) 13

‘Fisher’s exact test for testing independence between work and non-work-related groups (o = 0.05).

“Percentages based on characteristics (row %°s).

65 and greater (7.0%) compared to adults aged 18-64
(74.8%). No injuries in children and only 5.6% of eye
injuries among older adults were work-related, compared
with 36.3% in adults.

Nearly half of the patients had less than a college educa-
tion, and nearly half of these had work-related eye injuries.
The highest proportion of work-related eye injuries was
among those with more than a college education, in which
53.3% of the eye injuries were work-related. More than
half of all eye injuries were work-related for the occupa-
tions of driver, bricklayer, miner, carpenter, locksmith, and
farmer/lumberjack; all of the eye injuries among farmers/
lumberjacks were work-related. Proportions of work-re-
lated eye injuries were significantly different for education
and occupation (p < 0.001, Table 1).

A slightly higher but non-significant proportion of eye
injuries were work-related in spring and summer (Table 2).
The most common sources for eye injury were blunt wood
or metal objects (22.5%), sharp objects (24.4%), other
blunt objects (13.2%), and plant/lawn material (9.3%).
The highest proportion of work-related injury sources was
found with blunt wood or metal objects (39.6%), sharp
objects (22/63%), fires (54.6%), machinery (80%), and
coal (70%). More than a third of injuries occurred in the
home, while farms and industrial settings each accounted
for approximately one fifth of injuries. More than 95% of
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injuries in industrial settings were work-related (Table 2).
Use of eye protection was assessed only for work-related
injuries with complete data for eye protection. Just over
30% of work related eye injuries involved the use of eye
protection.

Of all non-work-related injuries, 63.3% were seen
in the hospital less than 24 h after injury, similar to the
proportion of work-related injuries admitted within one
day (73.2%, Table 3). Approximately, one fourth of all
non-work-related injuries had a delay of 24—48 h between
injury and arrival at the hospital. Of all patients with eye
injuries, 4.4% waited more than seven days for in-hospital
treatment. The association between work-relatedness and
admittance time was not statistically significant. Length
of hospitalization was almost equally distributed among
work and non-work-related eye injuries, with insignifi-
cant p-value. Closed (49.3%) and open globe injuries
(50.7%) were similarly frequent within work-related
injury category, in contrast to non-work-related category in
which closed globe injuries were more common (67.2%)
(p-value = 0.0095, Table 3).

Among people 19-65 years old, males had nearly
two times the odds of having a work-related eye
injury as compared to non-work-related (OR = 1.96;
95%CI = 0.72-6.29), although this finding was not
statistically significant. Patients over 40 had 37%
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Table 2 Injury characteristics of work-related and non-work-related eye injuries (N = 251)

Work-related Non-work-related p-value’ N
Injury characteristics N (%)~ N (%)~
Season 0.38
Spring 21 (32.3) 44 (67.7) 65
Summer 23 (30.9) 53 (69.7) 76
Fall 12 (19.7) 49 (80.3) 61
Winter 15 (30.6) 34 (69.4) 49
Source of injury 0.07
Blunt force object
Blunt wooden or metal object 12 (20.7) 46 (79.3) 58
Fall 0(0.0) 2 (100.0) 2
Other blunt object 6(17.7) 28 (82.4) 34
Sharp force object
Nail 3(20.0) 12 (80.0) 15
Sharp object 19 (39.6) 29 (60.4) 48
Road injuries and fire
Road accident 2(25.0) 6 (75.0) 8
Firework and burn 1(25.0) 3 (75.0) 4
Fire/explosion 6 (54.6) 5 (45.5) 11
Biologic/organic materials
Coal 7 (70.0) 3(30.0) 10
Plant and lawn material 6 (25.0) 18 (75.0) 24
Other materials 0.001
Other working equipment 4 (80.0) 1(20.0) 5
Other 5(15.6) 27 (84.4) 32
Place of injury
Industrial premises/mine 46 (95.8) 2(4.2) 48
Farm/forest 13 (24.5) 40 (75.5) 53
Home 0(0.0) 90 (100.0) 90
School, university 0(0.0) 10 (100.0) 10
Recreation/sport 0(0.0) 10 (100.0) 10
Street/highway 7 (33.9) 14 (66.7) 21
Public place 5(26.3 14 (73.7) 19
Use of protective eye wear
Yes 17 (100.0) 0(0.0) 17
No 44 (100.0) 0(0.0) 44
Unknown 10 (100.0) 0(0.0) 10

‘Fisher’s exact test for testing independence between work and non-work-related groups (o = 0.05).

“Percentages based on characteristics (row %°s).

reduction in the odds of a work-related eye injury,
also non-significant (OR = 0.63; 95%CI = 0.34-1.15,
Table 4). Compared with manual workers (craftsman,
driver, bricklayer, carpenter, locksmith), farmers had
nearly eight times the odds for work-related eye injury
(OR =7.97;95%CI = 1.21-152.0, Table 4). Compared
to blunt sources of injury, organic material was
significantly more likely to cause work-related injury
(OR=3.2;95%CI=1.21-8.71). No other sources were
significantly associated with work-relatedness of the
eye injury (Table 4).

Hospital admittance was used as a surrogate variable
for response time from injury to the treatment. The anal-
ysis did not find any association between Final Visual
Acuity, Ocular Trauma Score, hospital admittance, or
the duration of hospitalization with work-relatedness
(Table 5).

Discussion

This study from Bosnia and Herzegovina provides the
first systematic analysis of eye injuries and work-related
eye trauma in the country. Only hospitalized eye injuries
were included, meaning that this sample represents more
severe injuries as compared to injuries that did not require
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hospitalization. Of the 258 severe eye injuries in the
nine year study period, 71 (27.5%) were work-related,
indicating that work-related eye injury poses a considera-
ble burden to eye trauma. The burden is likely higher, as
outpatient injuries can also lead to visual impairments and
contribute to missed work days and job loss.!

Prior studies have reported that the incidence and
severity of eye injuries is higher in low- and middle-in-
come countries compared to high-income countries.!!
However, the rate and frequency of occupational injury are
associated with more than economic development includ-
ing, the level of industrialization, characteristics of the
working population, existing safety regulations and poli-
cies, and the level of enforcement. Rapid industrialization,
in particular industrialization that out-paces advancements
in occupational safety, can also lead to high rates.!!¢2!
In comparison to this study, which found that 27.5% of
all eye injuries were work-related, studies of work-re-
lated eye injury found a frequency of approximately 43%
in China and 50% in Thailand.'*!'” A higher proportion
of work-related eye injuries were reported from lower
income countries, especially those that are rapidly indus-
trializing: 56% in India, 56% in Singapore, and 44% in
Malaysia.'”?° The United States Bureau of Labor Statistics
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Table 3 Clinical characteristics of eye injuries

Work-related Non-work-related p-value’

Clinical characteristics N (%)~ N (%)
Time from injury to hospital admittance 0.4988
Less than 24 h 52 (73.2) 114 (63.3)
24-48 h 10 (14.1) 42 (23.3)
3-6 days 6 (8.5) 15 (8.3)
7-13 days 1(1.4) 2(1.1)
14 and more 2(2.8) 7 (3.9
Length of hospitalization 0.4519
1-6 days 32 (45.1) 96 (563.9)
7-13 days 34 (47.9) 76 (42.2)
14-20 days 3(4.2) 6(3.3)
21 and more 2(2.8) 2(1.1)
Type of eye injury according to BETT 0.0095"
Closed globe injuries 35 (49.3) 121 (67.2)
Contusion 18 (25.4) 60 (33.3)
Lamellar laceration 5(7.0) 16 (8.9)
Both 12 (16.9) 45 (25.0)
Open globe injuries 36 (50.7) 59 (32.8)
Ocular Trauma Score 0.756
1 (poor visual prognosis) 5(7.0) 9 (5.0)
2 6 (8.5) 14 (7.8)
3 15 (21.1) 36 (20.0)
4 24 (33.8) 53 (29.4)
5 (very good visual prognosis) 21 (29.6) 68 (37.8)
Final visual acuity 0.6985
O (removed eye) 2 (2.8 1(0.6)

(NLP) 2(2.8) 7 (3.9)
2 (LP 5(7.0) 15(8.3)
3 (1/200-19/200) 4 (5.6) 7(3.9)
4 (20/200-20/50) 10 (14.1) 23 (12.8)
5 (=20/40) 48 (67.6) 127 (70.6)

Note: BETT (Birmingham Eye Trauma Terminology), OTS (Ocular Trauma Score), NLP (no light projection), LP (light projection).
‘Fisher’s exact test for testing independence between work and non-work-related (o = 0.05).

"OR = 0.475, 95%CI (0.26-0.86).

Table 4 Factors associated with work-related eye injuries’ (N = 188)

Variables Crude OR [95%CIl] Adj. OR” [95%Cl]
Sex

M 2.07 [0.77-6.57] 1.96 [0.72-6.29]
F Ref Ref

Age

19-39 years Ref Ref

40-65 years 0.61 [0.33-1.12] 0.63 [0.34-1.15]
Occupation™

Manual workers (craftsmen, drivers, bricklayers, locksmith, other) Ref Ref

Fire and electric hazard workers (miners, fire workers, mechanics, 1.15 [0.49-2.75] 1.31 [0.55-3.14]
electricians)

Agricultural workers (farmers, lumber-jack) 7.0 [1.17-133.84] 7.95 [1.32-152.0]
Source of injury

Blunt force (blunt wooden, metal object, fall, other blunt) Ref Ref

Sharp force (sharp object, nail) 1.83 [0.85-3.98] 1.76 [0.81-3.88]
Road injuries and fire (road accident, firework, explosion, burn) 2.4 [0.83-6.93] 2.27 [0.77-6.70]
Other (other working equipment and other) 1.33 [0.44-3.77] 1.42 [0.47-4.09]
Biological/organic (plant, lawn material, coal) 3.15 [1.20-8.46] 3.2 [1.21-8.71]
Season

Spring/Summer Ref Ref

Fall/Winter 0.94 [0.50-1.73] 0.93 [0.49-1.74]

"‘Age 19-65 with outcome variable: work-related eye injury (N = 188).
“Controlled for age and sex.

“"We excluded housewives and unemployed from the analysis (N = 120 for occupation category).

(US BLS) provides detailed characteristics of days away
from work due to nonfatal work-related eye injuries.*' The
BLS reported a total of 23,730 days away from work for
nonfatal occupational eye injuries the private, state, and
local government sectors, with the incidence rate of 2.2.
per 10,000 full-time workers.?? This study does not have
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comparable data because there is no national work-related
or eye injury registry to enumerate injuries, and the work-
ing population denominator is not well defined.

Age was not a risk factor for work-related eye injury
in this study. Other studies report conflicting data; some
report that workers age 20-34 or young workers had
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Table 5 Injury outcomes and response time associated with work-related eye injuries’ (N = 188)

Variables Crude OR [95%Cl] Adj. OR” [95%Cl]
Final visual acuity

Poor vision 0.78 [0.34-1.70] 0.79 [0.34-1.72]
Good vision Ref Ref

Ocular trauma score

Low (Poor) score 1.15 [0.61-2.15] 117 [0.62-2.21]
High (Good) score Ref Ref

Time from injury to hospital admittance

<48 h Ref Ref

>48 h 0.94 [0.42-2.03] 1.14 [0.50-2.58]
Length of stay

1-6 days Ref Ref

7-13 days 1.27 [0.68-2.36] 1.3 [0.69-2.45]
14+ days 1.59 [0.43-5.67] 1.7 [0.45-6.21]

Note: FVA (final visual acuity), OTS (Ocular Trauma Score).
"Age 19-65 with outcome variable: work-related eye injury (N = 188).
“Controlled for age and sex.

higher risk for occupational eye injuries compared to older
workers, > while other studies report greater injury risk
for older workers.?*?¢ Historically, reports tend to show a
significantly higher proportion of work-related eye inju-
ries in men. US data show that 81% of work-related eye
injuries were among men,*! and Serinken et al. reported
that 95.3% of work-related eye injuries in Turkey were
among men.? This study showed that men were more
likely, but not significantly, to sustain work-related eye
injury when compared with women. This may indicate
that women, who are not as likely to be in the workforce,
may have a high risk for eye injury. However, since the
sample of women was so small, we cannot determine the
basis for this finding. Based on these findings and those
of other studies (e.g. Serinken et al.), future occupational
eye safety programs should focus on specific tasks and
occupations regardless of age or sex because these occu-
pational exposures are stronger predictors of injury than
demographic factors.?

Due to lack of strict safety protection regulations in
many middle-income countries, open globe injuries occur
more frequently within occupational settings in develop-
ing compared to developed countries. For example, the
National Eye Trauma System Registry in the US reported
that 22% of work-related eye injuries were open globe
injuries, compared to 33% in India.?” Results of this study
are consistent, with 37.9% of open globe injuries found
among work-related injuries (p = 0.0095). Of 71 work-re-
lated eye injuries, 62% of patients were not wearing eye
protection when injured. Such high noncompliance with
protective equipment may be related to the lack of occu-
pational safety regulations mentioned earlier. Future aims
for Bosnia and Herzegovina’s legislature should include
compliance with the objectives of the WHO: Universal eye
health: a global action plan 2014-2019, which includes
objectives that focus on development and implementa-
tion of integrated national eye health policies, plans, and
programs.?

Bosnia and Herzegovina has a high rate of unem-
ployment, which in 2014 was estimated at 43.6% of
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the population.? However, it is common for registered
unemployed persons to work in unregistered businesses,
especially among small businesses for the purposes
of tax evasion. Unregistered businesses in Bosnia and
Herzegovina work outside of the few existing occupa-
tional safety laws, and it is not known if these employ-
ers provide adequate personal protective equipment. In
this research, there were several injured patients who
reported work-related eye injury while being character-
ized as “unemployed” by the department administrator
(information obtained from health insurance status record).
However, they were included as work-related because the
patient reported that the injury occurred during paid work.
The authors could not assess if black market employment
was a risk factor for work-related eye injuries, but this is
a topic important for future intervention research.

Strengths and limitations of the study

This study examines eye injuries admitted to one of the
largest trauma hospitals in the country, and thus repre-
sent more severe eye injuries. While this sample repre-
sents only one hospital, we have no reason to expect that
trends and characteristics reported here differ substantially
throughout the country. This retrospective study of med-
ical records did not include detail about eye protection
or about educational status for all patients, and a more
comprehensive set of variables could have been collected
prospectively.

Since this is a hospital study, a catchment population
was not available to calculate population-based rates and
to identify risk factors. Although the authors were able to
control for age, gender, occupation, and educational status,
information about socioeconomic status was not available,
which could represent unmeasured confounding.

Conclusion

This study identified occupations and sources of eye injury
that were more likely to lead to work-related eye trauma.
Agricultural workers had nearly nine times the odds of
work-related injury than other occupations. Organic
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sources of injury were also significantly more likely to
be work-related. Furthermore, among all work-related
injuries, fewer than a third were wearing eye protection.
Farmers, who often work alone and are not affiliated with a
specific employer, may have poorer access to occupational
safety and health information. Medical care providers can
use these trends to recommend eye protection for workers
in high risk occupations. Occupational safety and health
stakeholders can use these data to prioritize workers and
work environments, and these data indicate that agricul-
tural and those working with machinery are a priority.
Although a larger, population-based study would
be necessary to overcome limitations of the study, the
study presents the first hospital-based report of the socio-
demographic and clinical characteristics of work-
related vs. non-work-related eye injuries from Bosnia
and Herzegovina. The data presented here may serve as a
scientific background for implementation and enforcement of
the new Safety at Work Law that is currently in the process of
preparation. Current laws in Bosnia and Herzegovina do not
specify eye protection requirements for specific occupations
or job descriptions, although some occupations are at
high risk for eye injury. This study reports low use of eye
protection, which implies a high burden on society. These
data support the prioritization of safety and prevention pro-
grams, as well as the potential for policy approaches.
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