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Work-Related Eye Injuries: Important Occupational
Health Problem in Northern Thailand

Voraporn Chaikitmongkol, MD,*Þ Thidarat Leeungurasatien, MD,* and Sabyasachi Sengupta, MDÞ

Purpose: This study was aimed to determine demographics, clinical
characteristics, and factors associated with work-related eye injury in
Northern Thailand.
Design: A prospective case series.
Methods: Eye injuries from any cause treated at a university-based
hospital in Northern Thailand from March 2007 to June 2008 were in-
cluded. In addition to comprehensive eye examination and standard treat-
ments, patients’ occupation, type of activity at the time of injury, alcohol
consumption, and eye protection were studied. Eye injuries were classified
based on the BirminghamEye Trauma Terminology System. Demographic
and clinical data were documented using a form adapted from the United
States Eye Injury Registry.
Results: Of the 101 eyes (97 patients) with work-related injury, 94%
were men with a mean age of 39.5 T 12.9 years (range, 19Y72 years).
Ninety-eight percent (95/97 patients) did not use protective eyewear.
Open-globe injuries were found in 58/101 (57%) eyes. Agricultural
workers experienced a higher number of open-globe injuries (37/58 eyes,
64%), whereas construction workers experienced a higher number of
closed-globe injuries (25/43 eyes, 58%). In multivariable logistic re-
gression models, nailing (odds ratio, 97.2; 95% confidence interval,
2.6Y363.4; P = 0.01) and motorized grass trimming (odds ratio, 14.3;
95% confidence interval, 1.0Y206.2; P = 0.05) were significantly associ-
ated with open-globe injuries when compared with closed-globe injuries.
Significantly greater numbers of eyes with open-globe injuries had final
vision equivalent to legal blindness (visual acuity, G3/60) compared with
closed-globe injuries (42% vs 12%, P = 0.001).
Conclusions: Work-related open-globe injuries are relatively more
common among agricultural workers in Northern Thailand. Protective
eyewear should be aggressively promoted among workers engaged in
nailing and motorized grass trimming.

Key Words: eye injury, occupational injury, work-related injury,
open-globe injury, eye protection

(Asia-Pac J Ophthalmol 2015;4: 155Y160)

Ocular trauma is a leading cause of unilateral blindness and
visual impairment in many countries across the world. In

addition to affecting patients’ ability to perform activities of
daily living, significantly impaired vision from eye injury also
affects the socioeconomic status of patients and their families.
An estimated 55 million eye injuries occur annually world-
wide, of which 2.3 million result in low vision and 1.6 million in
blindness.1 Many studies report work-related injury as a leading

cause of ocular trauma that presents in clinically diverse ways.2Y5

It is estimated that 90% of eye injuries can be prevented through
the use of proper protective eyewear;6 however, most studies
find that injured patients do not use protective devices at the
time of their work-related ocular injuries.3Y5,7,8

Occupations and types of activity at risk for injury may
vary with geographic areas and need to be identified to improve
strategic plans to promote the use of protective eyewear in groups
at risk in these regions. In Southeast Asia, there are few studies
reporting about work-related eye injury and suggest that eye in-
juries occur most often at industrial or construction sites.7,8

However, most Southeast Asian populations work in agricultural
(as opposed to manufacturing or industrial) areas; it has been
unclear whether agricultural work-related eye injury presents
with different characteristics and outcomes because of limited
information in previous literature.

This study aimed to determine the demographics, clinical
characteristics, and factors associated with work-related eye in-
jury in an agricultural region in Northern Thailand.

MATERIALS AND METHODS
This was a prospective series of patients presenting with

ocular injuries treated at a university-based referral eye center
in Northern Thailand during March 1, 2007 to June 30, 2008.
Institutional review board/ethics committee approval was ob-
tained, and the study protocol adhered to the tenets of the
Declaration of Helsinki. Work-related eye injury was defined
as an eye injury that occurred as a direct result of a work
practice or conditions in the workplace.

Subjects diagnosed with eye injury for the first time, in-
cluding those treated at an emergency department, outpatient
clinic, or inpatient department, were included. Eye injuries were
classified into open-globe and closed-globe injuries based on
the Birmingham Eye Trauma Terminology System.9 Only those
patients who agreed to follow up for at least 6 months for open-
globe injuries or at least 3 months for closed-globe injuries and
gave consents to participate in this study were included. If the
participant had injuries in both of their eyes, both injured eyes
were included. Patients with previous eye injury or coexisting
ocular pathology affecting their vision were excluded.

At an initial visit, all patients underwent comprehensive
eye examination including best corrected Snellen visual acuity
(BCVA) measurement, slit-lamp biomicroscopy, intraocular pres-
sure measurement with Goldmann applanation tonometry, and
dilated fundus examination where possible. Ophthalmic B-scan
ultrasound was performed gently in closed-globe injury cases
where posterior segment evaluation was not possible. Demo-
graphic data, injury-related information (occupation, type of ac-
tivity at the time of injury, presence of eye protection, alcohol
consumption before the injury), clinical data (visual acuity, anterior
and posterior segment ocular examination findings), and initial
management were documented in a form adapted from the United
States Eye Injury Registry questionnaire for the initial report.10

A detailed description of patients’ occupation and type
of activity used in this study are enumerated in Supplemental
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If a patient reported using eye goggles or safety glasses at the time
of injury, s/he was recorded to have worn protective eyewear.
Patients who did not use protective eyewear were further inter-
viewed about their knowledge of eye protection and availabil-
ity of protective devices. Alcohol consumption was defined as
consumption of any alcoholic beverage within 6 hours before the
injury. After the initial visit, patients were scheduled for follow-up
according to the judgment of their physicians. They were usu-
ally followed up at 1 week, 1 month, 3 months, and 6 months.
At final visit, all treatment procedures and final BCVA were
reviewed and recorded.

Primary Outcome Measure
Primary outcome measures include number of eyes with

open-globe and closed-globe injuries, visual outcomes at final
visit, and factors associated with open-globe injuries.

Statistical Analysis
Continuous variables were described as mean T standard

deviation (SD) or median with interquartile range. Group dif-
ferences between open-globe and closed-globe injuries for con-
tinuous variables were evaluated using the Student t test or
Wilcoxon rank sum test. Categorical variables were described as
proportions. Chi-square analysis was used to assess differences in
categorical variables between the 2 groups. Differences between
pretreatment and posttreatment were assessed using paired t test.
Factors associated with open-globe injuries were analyzed using
univariable and multivariable logistic regression models. The
statistical analysis was completed using Stata (I/C 12.0; College
Station, Tex) statistical software package. A P value of less than
0.05 was considered statistically significant.

RESULTS
There were 203 eyes (191 patients) diagnosed with eye

injuries from any cause treated at a university-based referral
center in Northern Thailand during the study period. Of these,
49.8% (101 eyes, 97 patients) were injured because of work-related
activities, and only work-related eye injuries were included in this
analysis.

Demographic Data
Demographic information of the study population was

shown in Table 1. The mean age was 39.5 T 12.9 years and 94%
(95/101 eyes) were injured eyes of male patients. Significantly
greater numbers of patients with closed-globe injuries had bilat-
eral involvement (8/43 eyes, 19%) compared with those with
open-globe injury (P = 0.001); no one with open-globe injuries
had bilateral involvement. Open-globe injuries were more com-
mon in agricultural workers (37/58 eyes, 64%), whereas closed-
globe injuries were more common in construction workers
(25/43 eyes, 58%). Most patients did not report using protec-
tive devices at the time of injury (95/97 patients, 98%), and
a large proportion of these also reported lack of knowledge
(61/97 patients, 63%) and nonavailability of protective glasses
(21/97 patients, 22%).

Clinical Characteristics
Fifty-seven percent (58/101 eyes) presented with open-globe

injuries, and 43% (43/101 eyes) presented with closed-globe inju-
ries. The various clinical manifestations seen in eyes with open-
globe and closed-globe injuries are shown in Figure 1. Within
the open-globe injury group, traumatic cataract with disruption
of the anterior lens capsule (16/58 eyes, 28%) was the most
common manifestation. Severe manifestations associated with

open-globe injuries included intraocular foreign body (IOFB) in
26% (15/58 eyes), endophthalmitis in 19% (11/58 eyes), and
retinal detachment in 10% (6/58 eyes). Within the closed-globe
group, the most common manifestation was traumatic cataract
(18/43 eyes, 42%), followed by gross hyphema (17/43 eyes,
40%) The association between the type of work and the type of
eye injury is shown in Figure 2.

Treatment
Most patients with closed-globe injury were treated con-

servatively with medical management and superficial foreign
body removal, whereas those with open-globe injury underwent
appropriate surgical treatment at the discretion of the treating
physician. More than half of the patients (32/58 eyes, 55%) with
open-globe injuries had multiple surgical procedures at the initial
visit followed by additional procedures in subsequent visits as
indicated, whereas less than a fifth of the patients with closed-
globe injury had the same (6/43 eyes, 14%; P G 0.001).

Follow-up
The mean follow-up was 4.3 T 12.2 months (6.7 T 6.4 months

in the open-globe injury group vs 3.5 T 8.7 months in the closed-
globe injury group). Three patients (3 eyes) with open-globe
injuries and 2 patients (2 eyes) with closed-globe injuries were
lost to follow-up and were excluded for analysis of final visual
outcome.

Visual Acuity
At the initial visit, the mean visual acuity was significantly

worse in eyes with open-globe injury [1.8 T 0.9 logMAR (Snellen
equivalent, 20/1260)] compared to the closed-globe injury
group [0.8 T 1.0 logMAR (20/125); P G 0.001]. At the final visit,
the mean visual acuity was significantly better in patients with
closed-globe injury [0.4 T 0.8 logMAR (20/50)] compared to the
open-globe injury group [1.2 T 1.0 logMAR (20/320); P G 0.001;
Fig. 3. Visual improvement was seen in both groups after treat-
ment (paired t test, P G 0.001). Significantly greater numbers of
eyes with open-globe injury had a final visual acuity equivalent to
legal blindness (visual acuity worse than 3/60) at the final visit
compared with patients with closed-globe injury (42% in the
open-globe injury group vs 12% in the closed-globe injury group;
P = 0.001).

Factors Associated With Work-Related
Open-Globe Injury

Multivariable logistic regression models adjusted for age,
sex, occupation, types of activity, and alcohol consumption were
made to identify factors associated with open-globe or closed-
globe injury. We found that subjects engaged in agricultural work
(vs construction work) were significantly more likely to sustain
open-globe injury instead of closed-globe injury [odds ratio (OR),
17.6; 95% confidence interval (CI), 1.2Y265.3; P = 0.04]. Also,
subjects working with nails (OR, 97.2; 95% CI, 2.6Y363.4;
P = 0.013) and grass trimmers (OR, 14.3; 95% CI, 1.0Y206.2;
P = 0.05) were significantly more likely to sustain open-globe
injury rather than closed-globe injury (Table 2). Interaction
between types of work and occupation was tested and was
not found to be significant.

DISCUSSION
This study focused on clinical characteristics, groups at

risk, and outcomes of work-related eye injuries in Northern
Thailand. Work-related eye injuries accounted for almost half
the cases of ocular trauma at our institution. Similar findings have
been reported byWoo and Sundar7 fromSingapore in 2006 (56%),
Krishnaiah et al11 from India in 2006 (56%), Chang et al12 from
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TABLE 1. Demographic Data of Work-Related Eye Injuries Comparing Between Eyes With Open-Globe and Closed-Globe Injuries

Characteristics Total (N = 101 Eyes) (%)

Type of Injury

Open-Globe (n = 58 Eyes), % Closed-Globe (n = 43 Eyes), % P

Age, y 0.43
Mean T SD 39.5 T 12.9 38.4 T 2.1 40.4 T 1.7
Range 19Y72 19Y72 19Y65

Male 95 (94) 56 (97) 39 (91) 0.22
Occupation 0.004
Agricultural worker 49 (49) 37 (64) 12 (28)
Construction worker 43 (43) 18 (31) 25 (58)
Office worker 9 (9) 3 (5) 6 (14)

Type of work G0.001
Nailing 24 (24) 19 (33) 5 (12)
Motorized grass trimming 20 (20) 17 (29) 3 (7)
Metal grinding 14 (14) 1 (2) 13 (30)
Log splitting 12 (12) 8 (14) 4 (9)
Metal bending 4 (4) 3 (5) 1 (2)
Electric sawing 4 (4) 1 (2) 3 (7)
Pruning 4 (4) 1 (2) 3 (7)
Chemical injury 4 (4) 0 (0) 4 (9)
Digging 3 (3) 3 (5) 0 (0)
Cow horn injury 2 (2) 1 (2) 1 (2)
Miscellaneous 10 (10) 4 (7) 6 (14)

Protective eyewear
Yes 3 (3) 0 (0) 3 (7) 0.04
No 98 (97) 58 (100) 40 (93)

Reason for not wearing
Lack of knowledge 58 (59) 39 (67) 19 (48) 0.004
Lack of equipment 22 (22) 14 (24) 8 (20)
Had both but not used 18 (18) 5 (9) 13 (33)

Alcohol consumption 3 (3) 3 (5) 0 (0) 0.13
Bilateral injury 8 (8) 0 (0) 8 (19) 0.001

FIGURE 1. Clinical manifestations of work-related eye injury. The most common manifestation of closed-globe injury was traumatic
cataract followed by gross hyphema. Traumatic cataract with disruption of the anterior lens capsule was also the most common
manifestation seen in open-globe injuries followed by retained IOFB. Note that more than 1 characteristic could occur in the same eye.
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Taiwan in 2008 (48%), Soong et al8 from Malaysia in 2011
(44%), and Cao et al3 from China in 2012 (47%), suggesting that
work-related eye injuries are an important cause of ocular trauma in
the Asia-Pacific region.

Most of the patients in our study did not use eye protection
at the time of injury. Similar results have been reported by many
ocular trauma studies worldwide.3Y5,7,8 The profile of ocular
trauma and the specific type of activity predisposing to eye injury
in the agricultural setting were previously unclear. This may ex-
plain why so few agricultural workers understand how to best
protect their eyes from harm. Unlike those workers employed in
the manufacturing or industrial sector in developed countries who
are provided with appropriate safety equipment, the construction
workers in the Northern Thai region are mostly self-employed or
work part-time for local employers and are usually not provided
with safety goggles.

Two thirds of the patients reported a lack of knowledge
about wearing protective devices at work in our setting. Although
educating workers may not ensure the use of protective eyewear
because there are some aspects of the devices that discourage
their use, such as perceived interference with work, undesirable
appearance, interference with vision, and discomfort that may
affect the workers’ decision whether they would use protective
glasses,13,14 we still believe that raising awareness about work-
related eye injury among predisposed workers through educa-
tion is an essential part of occupational health promotion. In
addition, the development of user-friendly protective eyewear
for outdoor workers is also warranted for better compliance of
the users.

Our study revealed that subjects who are engaged in nailing
and grass trimming are at a higher risk of sustaining open-
globe injuries. This finding is consistent with those reported
by Chang et al12 from Taiwan in 2008 that metallic objects were
the main cause of open-globe injury and Bauza et al2 from the
United States in 2013 that nail-gun use was a major cause of open-
globe injury. Motorized grass trimmer is a popular handheld
device used by agricultural workers to get rid of weeds in the
field. Unlike lawn mower injuries, which commonly affect ex-
tremities and frequently occur in children, grass trimmer injuries
usually affect eyes of adult subjects. Leinert et al15 estimated that

29,142 eyes experienced lawn trimmerYrelated injuries in the
United States during 2000 to 2009, and the eye was the most
commonly injured part of the body by the device. In Thailand,
Wongchaikunakorn and Kittanthong16 in 2005 reported that the
use of lawn mowers is the leading cause of hospitalized ocular
trauma and trauma-related endophthalmitis in Southern Thailand,
and Choovuthayakorn et al17 in 2011 reported that the use of
electric grass trimmers was the most common mechanism for
IOFB cases in a tertiary hospital in Northern Thailand. These
suggest that grass trimmers, used either at home for lawn

FIGURE 2. Associations between type of activity and type of work. This figure shows that open-globe injury is significantly associatedwith
nailing, motorized grass trimming, and log splitting (P G 0.05), whereas closed-globe injury is significantly associated with metal
grinding (P G 0.05).

FIGURE 3. Presenting final BCVA comparison between
open-globe and closed-globe injuries. Visual improvement was
seen in both groups. Most of the patients with open-globe injury
had a final BCVA of worse than 20/200.
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maintenance or for agricultural purpose, have the potential to
cause serious eye injuries.

Metal grinding was found to be associated with closed-
globe injury in our study, which is comparable with a recent
study on metallic corneal foreign body cases in Australia in
2012.18 The authors reported that 88% of corneal injuries were
caused by metal grinding. Woo and Sundar7 also reported that
metal grinding is a common source of eye trauma within the con-
struction industry in Singapore. Sprince et al19 in 2008 reported
that foreign bodies accounted for 80% of all ocular traumas in
farmers, and specifically, cutting metal and grinding were the
most common activities leading to such injuries.

In this study, construction workers experienced a higher
number of closed-globe injuries than other occupations. This
finding is similar to those reported by Woo and Sundar7 from
Singapore in 2006, Yu et al20 from Hong Kong in 2004, and
Mela et al5 from Greece in 2005, all of which reported that
closed-globe injury mainly occurred at construction sites.

Closed-globe injuries had relatively good visual outcome
in our study. Not surprisingly, more eyes with open-globe in-
juries experienced poor final vision and more than a third of
the eyes became legally blind.

Our study is limited by the nature of a tertiary care setting,
which usually receives higher proportion of eyes with severe
clinical characteristics and poor visual outcome and hence may
not be a representative of the population at large. However, we
have a sufficiently large sample of eyes with prospectively col-
lected data to explore the problem of work-related eye injuries in
Northern Thailand that help determine groups predisposed to
ocular trauma. This information may assist health care providers
or public health policy makers to design an effective strategy to
promote the use of protective eyewear for populations at risk.
Information from this study may also be applicable to populations
in other regions engaged in agricultural or construction work.

This study emphasizes the importance of work-related eye
injury as a major cause of ocular injury affecting economically
productive young adults. Education regarding possible serious
eye injuries at work and the proper use of protective eyewear
should be promoted more aggressively to the public and directly

to agricultural and construction workers, especially when they
engage in nailing and in motorized grass trimming. Future studies
should focus on factors influencing visual outcomes in work-
related eye trauma and specifically on the characteristics and vi-
sual outcomes of grass trimmerYrelated ocular injury.
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Friendship is certainly the finest balm for the pangs of disappointed love.
V Jane Austen
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