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Purpose: To determine the characteristics of hospitalized eye injuries in Northern Thailand,

a tertiary referral center.

Methods: The medical records of patients who sustained an eye injury and were admitted to the

Department of Ophthalmology, Chiang Mai University, Thailand, from February 2015 to

February 2016 were retrospectively reviewed. Demographics and characteristics of each injury

were collected.

Results: A total of 249 injured patients were included, of which 227 (91.2%) were male.

There was no significant difference in the mean (standard deviation) age between genders,

39.8 (22.9) years of age for females and 43.8 (17.8) for males (P = 0.43). Most injuries

occurred in the workplace (149/249, 59.8%). Nearly similar proportions of the opened globe

and closed globe injuries were observed, 121/249 (48.6%) patients and 109/249 (43.8%)

patients. A small proportion sustained eyelid/adnexal and chemical injury, 19/249 (7.6%)

patients. Corneal penetration (52/249, 20.9%) and intraocular foreign body (37/249 14.9%)

were the most prevalent conditions for opened globe injury. Traumatic lens subluxation/

dislocation (31/249, 12.4%) and a traumatic corneal ulcer (25/249, 10.1%) were the common

conditions for closed globe injury. A delayed presentation to the hospital was noted in closed

globe injury. The eyelid/adnexal injury group had a better final visual acuity compared to the

opened and closed globe injury group.

Conclusion: Activities related to hospitalized eye injuries were varied in different age groups,

specifically adults at workplace, and children at playground; therefore different strategies should

be applied to prevent visual impairments and disabilities in specific high-risk groups.
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Introduction
Eye injury is an important worldwide condition leading to acquired severe mono-

cular visual impairment in all age groups. A significant number of these patients

sustained a severe injury and required hospital admission for either medical and/or

surgical management with the reported incidence rate ranging from 8.6 to 89 per

100,000 population-years.1–5 A need for hospitalization along with a subsequent

severe visual disability increased the burden to both the family and the economic

health care system. Therefore, eye injury prevention programs are important public

health concerns that should be put forward. However, epidemiology and character-

istics of hospitalized eye injury had considerable discrepancies between publica-

tions depending on ethnic, culture, or daily living patterns of each population.3–6

The lack of information regarding eye injury types, mechanisms, activities or

causative objects leads to an inability to determine effective preventive strategies.
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This study aimed to evaluate the epidemiology of

severe eye injury in individuals who required admission

to an ophthalmology department of a tertiary eye care

center in Northern Thailand. The results may provide an

impact on implementation and targeting interventions to

decrease or prevent these eye injuries.

Materials and Methods
This retrospective cohort study collected the data from all

ocular injury patients admitted to the Ophthalmology

Department, Chiang Mai University Hospital, between

February 1, 2015, and February 29, 2016. The protocol was

studied in accordance with the tenets of the Declaration of

Helsinki and was approved by the Hospital Research Ethics

Committee, Faculty of Medicine, Chiang Mai university. The

need for patient consent was waived in light of the retro-

spective design, and a de-identified nature of data collected

with a low risk of confidentiality breach. The medical records

were anonymized and captured by two of the authors (JC,

VW), using a standardized record form to guide data collec-

tion. To settle the ambiguous or conflicting data, open adjudi-

cation between the reviewers was performed. Variables

including the demographics of patients, location, type, activ-

ity, and frequency related to each eye injury were reviewed.

Ocular characteristics, diagnosis, and management were col-

lected. Visual outcomes at the final follow-up were observed.

In cases with bilateral eye injuries, the eye with more visual

impairment at presentation was included for clinical and out-

come evaluation. A Birmingham Eye Trauma Terminology

(BETT) system and a modified system were applied for the

globe, orbital and adnexal-related injury classifications.7,8

Statistical Analysis
For a continuous variable, mean and standard deviation (SD)

or median and interquartile range (IQR) was described.

A comparison of continuous data between groups was per-

formed by t-test, one-way ANOVA or Kruskal–Wallis test as

appropriate for data distribution. A categorical variable was

analyzed by chi-square or Fisher exact test. A P value of less

than 0.05 was considered significant. Statistical analysis was

performed with the SPSS program, version 16.0 (SPSS Inc.,

Chicago, USA).

Results
A total of 249 patients, with a median (range) follow-up

period of 7.8 (3–14) months, were included in this study.

Two hundred and twenty-seven (91.2%) were males with

an age range from 2 to 79 years, while 22 (8.8%) were

females with an age range from 1 to 76 years. No sig-

nificant difference in the mean age between genders was

detected (P = 0.43). Three cases (1.2%) had bilateral eye

injuries, one sustained a chemical injury and two sustained

vehicle accidents. The 40 to 60-year-old age group repre-

sented a peak proportion of admitted eye injuries in both

genders (Figure 1). Elderly aged 60 and over accounted for

5/22 (22.7%) for females and 46/227 (20.3%) for males,

P = 0.78. Demographics and characteristics of eye injuries

requiring admission are shown in Table 1.

Of 227 males, 144 (63.4%) sustained an injury at the

workplace, followed by home (35, 15.4%) and street (32,

14.1%). In contrast, females mostly encountered injuries in

the street (8/22, 36.4%), followed by home (6/22, 27.3%),

and at the workplace (5/22, 27.3%), respectively. Regarding

the specific age groups, eye injuries predominantly occurred

from unintentional hitting/piercing by wooden objects in

young children aged less than 15 years, transportation acci-

dents in the group aged 15 to 40 years, flying objects from

electric grass trimmer in middle-age adults (aged 40 to 6o

years), and by wooden objects in the elderly group (age more

than 60 years). The distribution of activities/objects leading

to eye injuries across age groups is summarized in Table 2.

For types of eye injury, opened and closed globe injuries

occurred in 121/249 (48.6%) and 109/249 (43.8%) of patients

who were hospitalized. Even though a non-significant differ-

ence in the distribution of injury types by specific age groups

was noted (P = 0.07), closed globe injury tended to have

a higher proportion in an older age group as shown in

Figure 2. Corneal penetration (52/249, 20.9%) and intraocular

foreign body (IOFB) (37/249 14.9%) were the two most

frequent conditions of opened globe injuries, while traumatic

lens subluxation/dislocation (31/249, 12.4%), traumatic cor-

neal ulcer (25/249, 10.1%), and traumatic optic neuropathy

Figure 1 Frequency of eye injuries requiring admission according to gender and age

groups.
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(15/249, 6.0%) were the most common conditions of closed

globe injuries.

Characteristics of hospitalization by injury types are

demonstrated in Table 3. Considering a time interval before

arriving at hospital, the proportion of patients who presented

to a hospital longer than 72 hrs following injuries was 17

(15.6%) in closed globe injury, 10 (8.3%) in opened globe

injury, and one (5.3%) in the eyelid/adnexal injury group,P =

0.01. Medical management was provided for 41 (16.5%) of

all admitted patients, while surgical management was per-

formed in 208 (83.5%) cases. Among 234 patients (94%) that

the initial visual acuity (VA) could be evaluated, the eyelid/

adnexal injury group attained a better initial VA than the

opened and closed globe injury groups. A proportion of

final visual acuity of 20/400 and better was highest in the

eyelid/adnexal injury group, P = 0.01. In accordance,

a proportion of final no light perception vision was 10

(9.5%) in the opened globe injury group, 16 (13.4%) in the

closed globe injury group, and none in the eyelid/adnexal

injury group. The distribution of the initial VA and final VA is

shown in Figure 3.

Discussion
This study demonstrated the patterns of eye injury requir-

ing hospital admission in a tertiary referral center of

Northern Thailand. Injuries related to wooden objects

were a major concern, which accounted for approximately

one-fifth of overall causes. The longer time interval before

presentation to a hospital was noted in a closed globe

injury compared to opened globe injury group.

A favorable final visual acuity was more frequent among

Table 1 Demographic and Characteristics of Hospitalized Eye

Injuries Patients

Characteristics

Age, mean (SD), years

Male 43.8 (17.8)

Female 39.8 (22.9)

Laterality (right/left), N 130/119

Types of eye injuries, N (%)

Opened globe (N=121)

Penetration 52 (20.9)

Rupture 28 (11.2)

Intraocular foreign bodies 37 (14.9)

Perforation 4 (1.6)

Closed globe (N= 109)

Contusion 81 (32.5)

Lamellar laceration 28 (11.3)

Eyelid/adnexal injuries 18 (7.2%)

Chemical injuries 1 (0.4%)

Place of the injury

In the province 79 (32.9)

Other provinces 170 (67.1)

Table 2 Distribution of Activities and Objects Related to Hospitalized Eye Injury by Age Groups

Activities/Objects

N (%)

Less Than 15 Years

N = 18

15 to 40

Years

N = 84

41 to 60

Years

N = 96

More Than 60 Years

N = 51

Hit/stabbing by wooden object 6 (33.3) 8 (9.5) 18 (18.7) 18 (35.3)

Hit by transportation related object 1 (5.6) 23 (27.4) 13 (13.5) 3 (5.9)

Hit by flying object from electric grass

trimmer

1 (5.6) 8 (9.5) 23 (23.9) 7 (13.7)

Hit/stabbing by nail/stone 1 (5.6) 5 (5.9) 14 (14.6) 5 (9.8)

Piercing by organic plant 0 (0) 5 (5.9) 7 (7.3) 4 (7.8)

Hit by metallic object 1 (5.6) 12 (14.3) 3 (3.1) 7 (13.7)

Fall 3 (16.6) 3 (3.6) 3 (3.1) 3 (5.9)

Others 5 (27.7) 20 (23.8) 15 (15.8) 4 (7.8)

Figure 2 Distribution of types of eye injury by age groups.
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adnexal injuries than in the closed and opened globe

injuries.

Consistent with other publications, this study observed

that males were a more vulnerable gender for hospitalized

eye injury, regardless of requiring medical treatment and/or

surgical intervention, compared to females.4–6,9–11 However,

the difference in patterns of age distribution among genders

was noted. A study in South-Central China by Wang et al

reported that the most prevalent eye injuries in males were

distributed in the 41 to 50-year-old age group, while in

a range of 1 to 10-year-old in females.5 A study in Taiwan

by Lee et al showed that males had a high risk of principal

eye trauma in a plateau age range from 30 to 79 years,

whereas two peaks of risky age groups, 30 to 39 and 70 to

79 years, were shown in females.4 This study found that

individuals aged 40 to 60 years attained the highest incidence

of eye injuries requiring admission than other age groups in

both genders. These dissimilarities presumably reflect

a difference in lifestyle, cultural environment or occupational

pattern of each gender between regions.

Apart from gender, age is another influencing factor that

is associated with an eye injury. Activities leading to an eye

injury in specific age groups have been variously described in

prior studies. For children, a high proportion of eye injury

was related to playing, either by self-infliction or by another

person, and eye injuries caused by sharp implement objects

have been proposed.5,12–16 Similarly, this study observed that

an unintentional hitting by sharp wooden objects was

a prominent cause for eye injury in patients less than 15

years of age. This may be in part due to the immature nature

of young children and possibly a need for more attention

from caretakers while children play or use sharp wooden

objects. A safety education targeting both supervision adults

and young children while handling potentially risky objects

in daily activities may help to diminish the incidence of eye

injuries in this subgroup. In addition, even though some

injuries are difficult to prevent, safety environment manage-

ment would be another simple strategy to further prevent

a serious eye injury in the young.

The importance of transportation accidents on eye injury

has been widely reported. A study by Cillino et al showed that

road accidents were more likely to occur in urban than in rural

areas.17 Zhang et al reported that most of the vehicle-related

accidents occurred in patients ranging from 15 to 29 years.14

A study from Taiwan reported that traffic accidents accounted

for the most common causes of principal and secondary

diagnosis of hospitalized eye trauma.4 Concordant to previous

reviews, this study found that transportation accidents were

themajor contributors to eye injuries in young adults (between

15 and 40 years).2,14 This trend is likely to be explained by the

tendency for younger adults to engage in transportation activ-

ities with less ability or experience to recognize hazardous

situations than more mature adults. Consequently, it is crucial

to pay attention to a need for effective preventive education

and a stringent implementation regarding transportation

among these young adults. Additionally, compliance with

safety guidelines should be regularly assessed. In adults, the

Table 3 Characteristics of Hospitalization by Types of Eye Injury

Closed

Globe Injury

Opened

Globe Injury

Eyelid and Adnexal and

Injury

P value

Duration before admission, hour, median (range) 22 (1–720) 4 (1–213) 9 (1–150) <0.001

Initial Snellen VA, N (%) <0.001

20/200 and better 30 (28.6) 21 (18.3) 12 (85.7)

Worse than 20/200 75 (71.4) 94 (81.7) 2 (14.3)

Length of hospitalization, N (%) 0.418

2 weeks and less 94 (86.2) 111 (91.7) 17 (89.5)

More than 2 weeks 15 (13.8) 10 (8.3) 2 (10.5)

Abbreviation: VA, visual acuity.

Figure 3 Proportion of presenting and final visual acuity.
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incidence of hospitalized eye injury was different from that in

teenagers. Several studies indicated occupational related eye

injury was the major cause with differences in work types

between countries.18–20 This study highlighted that a high

number of eye injury occurred in 40 to 60 years old age

group during work that involved an electric grass trimmer.

This may in part reflect the low rate of using eye-protective

equipment when undertaking high-risk work. Even though

safety eyewear protection is a requirement in the workplace,

a low usage rate was reported, especially in agricultural

work.21 Significant barriers about using protective eyewear

including impairment of vision, discomfort or shyness were

reported.22,23 It is important that a program raising awareness

is needed for workers regarding the risk of severe visual loss

and to motivate attention to safety when performing anywork.

To deliver our essential findings regarding eye injuries and

also the possible preventive measurements, the use of social

media platforms is of significant contributions. In the elderly,

while falls represented a prominent situation for eye injury

requiring admission in the US and Taiwan, this study pointed

out the importance of activities related to wooden objects.3,4

This may be explained by differences in characteristics in the

socioeconomic system between populations which results in

differences in the daily activity of the elderly.

Noticeably, this study revealed a shorter time duration

before seeking for ophthalmic evaluation andmanagement in

opened globe compared to closed globe injury. This concern

may relate to negligible attention following a minor super-

ficial lamellar laceration of the eyewall and adnexal tissue,

especially from agricultural work. This laceration may later

progress to a severe corneal laceration. Studies regarding

agricultural work-related eye injury in developing countries

have been demonstrated and the importance of infected cor-

neal abrasion has been emphasized.24,25 The significant pro-

portion of traumatic corneal ulcers in this study provided

essential information regarding a lack of understanding and

appropriate care in patients who came in contact with organic

materials. Community education concerning appropriate pro-

tective eyewear use and a prompt evaluation following eye

injury need to be addressed in ophthalmic health education

programs.

This study has limitations due to the retrospective

review procedure. The lack of a consistent definition of

location or mechanism of ocular trauma in the medical

records may lead to an under or overestimation of an

incident. Second, some multiple injury patients who were

primarily admitted to the non-ophthalmic department

might not be reviewed in this study. Additionally, only

serious eye injuries may require hospitalization, making

it difficult to estimate minor eye injuries in this study.

Lastly, the final visual acuity information may not be

precisely recognized due to a proportion of patients who

denied either primary or secondary management. Apart

from these drawbacks, this study provides useful informa-

tion regarding patterns of eye injury in a tertiary-based

center.

Conclusion
Adult males remain the most susceptible population for

hospitalized eye injuries. Most injuries occurred during

work, especially with agricultural-related activities. Eye

care programs targeting this high-risk group may effec-

tively reduce visual impairment from eye injuries. An

awareness of seeking eye care evaluation when sustaining

eye trauma even though in closed globe situation should

be emphasized to minimize a delayed in presentation.

Therefore, the implementation of different preventive stra-

tegies for specific age groups should be focused.
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