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ABSTRACT
Background: Early reports during the lockdown associated with the coronavirus disease 2019 (COVID-19) pandemic indicated a
shift in the trends of ocular injuries. This study examined the demographics and clinical characteristics of patients who presented
with ocular trauma during the lockdown period in 2020, and compared them to those seen during the same months in the next year,
after the lockdown had been lifted, at Farwaniya Hospital in Kuwait.
Methods: This retrospective hospital-based chart review was a comparative observational study that examined individuals who
presented to the Ophthalmology Department's emergency room during two distinct periods: from March 22, 2020, the day
quarantine measures were announced, until August 30, 2020, when the quarantine ended, and the same time frame in the following
year. Demographic characteristics, diagnoses, mechanisms of ocular trauma, and the locations where the eye injuries had occurred
were recorded. Local injuries were classified as either mechanical or non-mechanical. Mechanical injuries were further subdivided
by their cause. Non-mechanical injuries encompassed those caused by burns or corrosive substances.
Results: The incidence of ocular trauma increased from 18.9% (1470 out of 7763 cases) during the lockdown to 21.5% (3595 out of 16
748 cases) in the post-lockdown period. The mean age of the study population was slightly lower during the lockdown compared
to the post-lockdown period, although this difference did not reach statistical significance (P > 0.05). Ocular trauma among children
<18 years was significantly higher during the lockdown period, accounting for 39.1% (575 of 1470 cases), compared to 36.0% (1293
of 3595 cases) in the post-lockdown period (P < 0.05). During both periods, injuries predominantly occurred at home, but the
percentage of injuries decreased significantly during the post-lockdown period (P < 0.05). Workers were the most affected group,
representing nearly 50% of cases during both periods. During the lockdown, 29.9% (439 cases) of ocular trauma cases involved work-
related injuries, but this percentage increased significantly to 33.7% (1213 cases) post-lockdown (P < 0.05). Mechanical injuries
constituted the majority of cases in both periods, accounting for almost 95% of the incidents, with a significant difference between
the two periods (P < 0.05). Non-mechanical eye injuries did not differ between the two periods (P > 0.05). Most ocular trauma cases
involved the anterior segment of the eye, with superficial corneal and conjunctival injuries being predominant, accounting for >50%
of cases during both periods.
Conclusions: The COVID-19 pandemic significantly impacted the trends in cases visiting ophthalmic emergency departments. After
the lockdown, the incidence of ocular trauma increased. Ocular trauma among children was significantly higher during the
lockdown period. The frequency of home-related ocular injuries was greater during the lockdown than in the post-lockdown phase.
Work-related injuries showed a marked increase after the lockdown. Long-term, retrospective multicenter epidemiological studies

in Kuwait could shed light on changes in the use of eye emergency department services during pre- and post-pandemic periods.
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The impact of COVID-19-related national lockdown on ocular trauma
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INTRODUCTION

The coronavirus disease 2019 (COVID-19), first reported in December 2019, spread to all parts of the world and was declared
a pandemic by the World Health Organization in March 2020 [1]. To limit the spread of COVID-19, countries endorsed a
range of unprecedented public health responses. These measures aimed to curtail the magnitude of the epidemic and to
decrease the burden on the health-care system [2]. In Kuwait, several precautionary measures were taken to curb the spread
of the virus, which included suspending congregational prayers at mosques, and incoming and outgoing flights, as well as
suspending work in the public sector, including the government ministries, and completely transforming teaching at schools
and universities to online teaching [3, 4]. A curfew was announced, at first partial and then total, and people throughout
Kuwait were ordered to stay at home [3].

With enforcement of the lockdown rules, the wide-ranging changes might have altered ocular trauma presentation.
Previous studies have found a greater incidence of ocular trauma occurring outdoors [5-8], whereas early reports during the
COVID-19 lockdown suggested an increase in household injuries due to chemical exposures [9-11].

To standardize the description of shared eye injury information, an integrated classification system was crucial. The
Birmingham Eye Trauma Terminology System was proposed in 1997 as a classification system for mechanical globe injuries
[12, 13]. Later modifications were suggested by adding adnexal injuries as well as non-mechanical causes of ocular trauma to
this system. These modifications led to the appearance of other classification systems [14-16].

This study describes the demographics and clinical characteristics of patients presenting with ocular trauma during the
COVID-19 lockdown in 2020 and compared them with the same timeframe in the following year, in the post-lockdown period,

in Kuwait.

METHODS

This retrospective hospital-based chart review was a comparative observational study that included individuals presenting
to the emergency room of the Ophthalmology Department at Farwaniya Hospital in Al Farwaniyah Governorate, Kuwait,
during the COVID-19 pandemic lockdown and post-lockdown periods. The study protocol adhered to the principles of the
Declaration of Helsinki and was reviewed and approved by the regional Medical Ethics Committee. Informed written consent
was obtained from all participants included in the study.

We conducted a retrospective chart review of individuals with hospital records who presented to the emergency room in
the Ophthalmology Department with various forms of ocular trauma. Data were collected from March 22, 2020, the day
COVID-19 quarantine measures were announced, until August 30, 2020, when the lockdown was lifted [3]. These data were
then compared to patients from the same timeframe in the following year, from March 22, 2021, to August 30, 2021. An
ophthalmologist in the Emergency Department documented the diagnosis and cause of the ocular trauma in the clinical notes.
We excluded any cases with incomplete records.

All individuals underwent thorough ocular examinations upon their presentation to the emergency room in the
Ophthalmology Department, including testing for presence of relative afferent pupillary defect, measurement of visual acuity
with a Snellen chart using an Auto Chart Projector CP 670 (Nidek Co., Ltd., Gamagori, Japan), a meticulous examination of
the anterior and posterior segments using slit-lamp biomicroscopy (Haag-Streit Photo-Slit-Lamp BX 900; Haag-Streit, Koeniz,
Switzerland), and intraocular pressure measurement, provided that globe perforation was not suspected, using a Goldmann
applanation tonometer AT 900 (Haag-Streit).

The following data were obtained from patients' records: demographic characteristics (including age, sex, and
occupation), presenting ocular diagnosis, mechanisms of ocular trauma, and the locations in which the injuries occurred
(home, workplace, or street). We categorized individuals into two age groups (children [under 18 years] and adults [18 years
and older]), as well as by sex (males and females). In reference to Shukla et al. [14], all cases were divided into two categories:
local injuries (limited to the eyeball or adnexa) and associated injuries (involving head injuries or multiple injuries). Local
injuries were further classified into mechanical or non-mechanical injuries [14], or categorized as other, if applicable. If the
mechanism of injury was not specified, we recorded it as unknown. Mechanical injuries were subdivided based on the cause
into those resulting from blunt objects, sharp objects, motor vehicles, falls, or violence. Non-mechanical injuries included
those caused by burns or corrosive substances [17].

Statistical analysis was performed using IBM SPSS Statistics for Windows (version 30.0; IBM Corp., Armonk, NY, USA).
The incidence of patients with ocular trauma was calculated. All variables were assessed for normality of data distribution
using the Shapiro-Wilk test. Categorical variables are presented as frequencies (percentages) and were compared between
the two time periods by using the chi-square test. Age is presented as the mean and standard deviation (SD), and was
compared between the two time periods by using independent Student’s ¢-test. The significance level for statistical tests was
set at P <0.05.

RESULTS
In total, 7763 and 1 6748 patients presented to the emergency department during the lockdown and post-lockdown periods,
respectively. Of these, 1470 and 3 595 patients were diagnosed with ocular trauma during the lockdown and post-lockdown

period, respectively.
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Table 1. Comparison of socio-demographic characteristics of patients presenting with ocular trauma during the COVID-

19 lockdown period versus the post-lockdown period

Variable Lockdown period (n = 1470) Post -lockdown period (n=3595) P-value
Age (y), Mean = SD 25.1+17.20 26.6 +16.03 0.734
Male, n (%) 1022 (69.5) 2639 (73.4) 0.005
Female, n (%) 448 (30.5) 956 (26.6) 0.005
Children under 18 years, n (%) 575 (39.1) 1293 (36.0) 0.035
Occupation, n (%)

Students 628 (42.7) 1447 (40.3) 0.109
Workers 727 (49.5) 1879 (52.3) 0.071
Child or retired 115 (7.8) 269 (7.5) 0.689

Abbreviations: COVID-19, coronavirus disease 2019; y, years; SD, standard deviation; n, number of participants; %, percentage. Note: P-values
< 0.05 are shown in bold.

Table 2. Comparison of mechanisms of ocular trauma, diagnosis, and location at which the injury occurred for patients
presenting with ocular trauma during the COVID-19 lockdown period versus the post-lockdown period

Variable Lockdown period (n = 1470) Post-lockdown period (n=3595)  P-value
Mechanisms of ocular trauma, n (%)

Mechanical 1388 (94.4) 3443 (95.8) 0.035
Blunt objects 1349 (97.2) 3378 (98.1)

Sharp objects 29 (2.1) 41(1.2)

Motor vehicle 0(0.0) 2(0.1)

Falls 1(0.1) 5(0.1)

Violence 9(0.6) 17 (0.5)

Non-Mechanical (burns or corrosive | 42 (2.9) 92 (2.6) 0.548
substances )

Other or unknown 40 (2.7) 60 (1.7) 0.016
Location at which the injury occurred, n (%)

Street 20 (1.4) 71 (2.0) 0.133
Workplace 439 (29.9) 1213 (33.7) 0.006
Home 1011 (68.8) 2311 (64.3) 0.001
Diagnosis, n (%)

Foreign body on external eye 415 (28.2) 1228 (34.2) <0.001
Superficial injury 835 (56.8) 1876 (52.2) <0.001
Subconjunctival hemorrhage 42 (2.9) 150 (4.2) 0.026
Eyelid injury 24 (1.6) 37 (1.0) 0.074
Hyphema 4(0.3) 2(0.1) 0.063
Retinal edema 6(0.4) 1(0.03) 0.003
Orbital fracture 0(0.0) 5(0.1) 0.330
Penetrating wound 3(0.2) 6 (0.2) 0.776
Other or unknown 141 (9.6) 290 (8.1) 0.077

Abbreviations: COVID-19, coronavirus disease 2019; n, number of participants; %, percentage. Note: P-values < 0.05 are shown in bold.

We found that the incidence of ocular trauma increased from 18.9% during the lockdown to 21.5% in the post-lockdown
period. Demographic factors of the study participants are summarized in Table 1. The mean (SD) age of the study population
was slightly lower during the lockdown period (25.1 [17.20] years) than during the post-lockdown period (26.6 [16.03] years),
but this did not reach statistical significance (P > 0.05) (Table 1). The incidence of ocular trauma among children was
significantly higher (P < 0.05) during the lockdown period (n = 575 of 1470, 39.1%) than during the post-lockdown period (n
=1293 of 3595, 36.0%) (Table 1).

Data on eye injuries are presented in Table 2. During both the lockdown and post-lockdown periods, ocular injuries
occurred primarily at home (n = 1011, 68.8% in 2020 vs. n= 2311, 64.3% in 2021), with a significantly decreased percentage
occurring at home during the post-lockdown period (P < 0.05; Table 2). Workers were the predominant affected group (n=
727, 49.5% in 2020 vs. n= 1879, 52.3% in 2021) (Table 1). During the lockdown period, 29.9% (n = 439) of ocular trauma cases
were work-related injuries, and this percentage increased significantly to 33.7% (n = 1213) during the post-lockdown period
(P <0.05) (Table 2). Mechanical injuries represented the majority of cases during and after the lockdown period (n = 1388,
94.4% vs. n=3443, 95.8%) and differed significantly between these two periods (P < 0.05). Blunt objects were the most common
cause of mechanical injuries (Table 1). The frequency of non-mechanical eye injuries during the lockdown period (n = 42,
2.9%) and post-lockdown period (n =92, 2.6%) were not significantly different (P > 0.05) (Table 2).
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Most of the ocular trauma injuries involved the anterior segment of the eye, with superficial injuries of the cornea and

conjunctiva being predominant (n = 835, 56.8% during lockdown vs. n = 1876, 52.2% post-lockdown). The percentage of
foreign bodies on the external eye showed an increase from 28.2% during lockdown to 34.2% post-lockdown. No case of
motor vehicle-associated or orbital fracture occurred during lockdown, but during the post-lockdown period, two and five

cases sustained these injuries, respectively (Table 2).

DISSCUSSION

This retrospective hospital-based comparative observational study found that the incidence of ocular trauma increased from
18.9% during the COVID-19 lockdown period to 21.5% in the same time frame during the following year, after lockdown had
been lifted. Although the individuals affected during the lockdown period were slightly younger, this difference did not reach
statistical significance. During both periods, ocular injuries predominantly occurred at home, although the percentage
showed a significant decrease after lockdown had been lifted. The incidence of ocular trauma during the lockdown period
was significantly higher (39.1% vs. 36.0%) among individuals aged under 18 years. Additionally, the frequency of work-
related injuries increased significantly during the post-lockdown period. Mechanical injuries were the most common type of
injury during both periods, with a slight but significant increase after the lockdown (94.4% vs. 95.8%). Blunt objects were the
leading cause of injuries during both periods, accounting for over 95% of cases. However, the frequency of non-mechanical
eye injuries remained comparable between the two time periods.

Ocular trauma is one of the major causes of preventable vision loss worldwide [18]. A meta-analysis found that the
overall incidence of ocular trauma during the COVID-19 pandemic decreased to 67.7% of that in the pre-pandemic period
[19]. The regulations imposed during the COVID-19 pandemic had a significant effect on the trends for emergency
Ophthalmic Department visits worldwide. A study conducted in India found that the post-lockdown phase demonstrated a
41% increase in the number of cases as compared with the lockdown period [20]. Halawa et al. [21] found a significantly lower
estimated incidence of eye injuries during the first year of the pandemic (2020) compared to the years 2011-2019 in the United
States [21]. The German Ophthalmological Society reported a 7.3% decline in urgent cases of perforating eyeball injuries
during the pandemic from March 15 to April 15, 2020 [22]. A nationwide, population-based, cross-sectional study utilizing
data from the Korean National Health Insurance analyzed trends in ocular trauma during the COVID-19 pandemic. The
findings indicated a decrease in the incidence of hyphema, orbital blow-out fractures, and primary closure of the cornea or
sclera in 2020 as compared to that in the years 2011-2019 [23]. Here, we found that the incidence of ocular trauma increased
from 18.9% during the lockdown to 21.5% in the post-lockdown period.

Liew et al. [24] conducted a comparison of patients presenting with ocular trauma during the early COVID-19 period,
from March 18, 2020, to September 17, 2020, with a similar period from the year before the pandemic. Consistent with the
current study, a higher proportion of patients in both periods were male (76.82%, n = 348 of 453), and closed globe injuries
were predominant (n = 436, 96.24%), with rates of 96.84% in the pre-COVID-19 period (n = 245) compared to 95.50% during
the early COVID-19 period (n =191). However, the most common location for trauma occurrence was the workplace (38.19%,
n = 173 of 453) [24]. During the early COVID-19 period, males accounted for 81.00% (162 of 200) of ocular injury cases,
compared to 73.52% (162 of 253) in the pre-COVID-19 era. The values for these variables were comparable between the two
periods. The study did not find a significant difference in the distribution of patients across different age groups between the
two periods [24]. In our study, the percentage of ocular injuries that happened at home was significantly higher during the
lockdown period (n=1011, 68.8% during the quarantine period vs. n = 2311, 64.3% in the following year), which was similar
to the findings of a cohort study from Philadelphia, in which patients presenting during the stay-at-home order were more
likely to have an injury occur at home [25]. Additionally, during the post-lockdown period, the percentage of work-related
injuries increased, which is expected and has been previously reported [26].

Chauhan et al. [27] reported a significant increase in the proportion of children aged 3 years and younger who were
diagnosed with ocular injuries related to chemical burns. This figure rose from 23.34% during the pre-pandemic period to
31.63% during the pandemic. Notably, 71.75% of these injuries were attributed to cleaning products [27]. Martin et al. [28]
conducted a retrospective chart review of children < 18 years and found a 46% reduction in pediatric ocular emergencies
during the pandemic. This decrease was observed between March 17 and June 7, 2020, as compared to the same period in the
previous year, from March 18 to June 9, 2019. The most common reason for visits to the eye-related emergency department
was traumatic injury, with a significant reduction in the number of patients during the COVID-19 period [28]. Cavuoto et al.
[29] conducted a retrospective chart review of children <18 years who presented to an ophthalmology emergency department
at a single institution, from March 1 to August 31, 2020. Of 10 738 emergency patients treated during the pandemic, 6% (643)
were children. Among these, 156 (24%) experienced ocular trauma [29]. In our study, the proportion of children < 18 years
with ocular trauma was higher during the lockdown period, with 575 cases (39.1%) than in the following year with 1293 cases
(36.0%). This may have been due to confinement of children to a smaller space during the lockdown period.

Pellegrini et al. [17] conducted a retrospective review of patient charts from an ophthalmological emergency department.
They compared data from two time periods: March 10, 2020 (the day quarantine measures were implemented in the city), to
April 10, 2020, against the same period in the previous year (from March 10, 2019, to April 10, 2019). During the pre-COVID-

19 period, 354 eye injuries occurred, which accounted for 15.6% of all patients presenting to the emergency department [17].
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In contrast, during the COVID-19 period, the number of eye injuries decreased to 112, accounting for 19.9% of all patients

[17]. Notably, the proportion of children and adolescents with eye injuries decreased from 14.7% to 8.0%, while the percentage
of males with eye injuries increased from 66.7% to 75.0% [17]. When they examined the mechanisms of injury, the greatest
decrease was noted in injuries from falls and sports activities, with rates dropping from 6.5% to 0.9% and from 5.9% to 2.7%,
respectively. However, injuries occurring during home activities and those involving plants showed the greatest increase,
rising from 12.4% to 17.0% and from 8.5% to 10.7%, respectively [17]. Additionally, the percentage of minor injuries with a
low risk of vision loss increased from 93.2% to 94.6%, while major injuries that required monitoring decreased from 6.8% to
5.4% [17]. The most common diagnosis was a foreign body on the external eye, with 142 cases (40.1%) in the pre-COVID-19
period and 56 cases (50.0%) during COVID-19. This was followed by superficial corneal or conjunctival injuries, which
accounted for 97 cases (27.4%) pre-COVID-19 and 39 cases (34.8%) during the pandemic [17]. In the present study, both
diagnoses remained the most frequent among the ocular injuries: superficial corneal or conjunctival injuries made up more
than half of all cases in both periods, followed by a foreign body on the external eye, with 415 cases (28.2%) during COVID-
19, compared to 1228 cases (34.2%) recorded after the pandemic. We found that the number of ocular trauma cases increased
in the post-lockdown period. Mechanical injuries were the predominant mechanism of ocular trauma among our patients in
both periods, which was similar to the findings of a study from China [30]. The percentage of chemical ocular injuries was
higher during the lockdown period (n =42, 2.9%), and corresponded with that reported in India (2.9%) [20].

Schulz et al. [31] conducted a retrospective review of electronic medical records for 318 patients who underwent
evaluation and repair for open-globe injuries between March 2017 and March 2021. Their findings revealed a predominance
of male patients, which comprised 77.4% of the total. Furthermore, a significant decrease in motor vehicle-associated open-
globe injuries occurred during the COVID-19 pandemic [31]. In our study, we found two cases of motor vehicle-associated
ocular injuries in the post-COVID-19 period, compared to none during the quarantine period. Males outnumbered females
in both of these timeframes. The mean age of the individuals in our study sample was lower than that of the participants in
similar studies conducted in the United States [25], China [32], and India [20]. This discrepancy in age distribution may be
attributed to the relatively youthful demographics of the Kuwaiti population.

The current study contributed to existing reports indicating that the incidence of ocular trauma changed during the
COVID-19 lockdown. However, since our research was conducted at a single hospital in Kuwait, sampling bias may have
been present. Additionally, the study did not include data from the pre-lockdown period (pre-COVID-19) for comparison,
which implies that the results should be interpreted with caution. To address these limitations, further long-term, multicenter
retrospective epidemiological studies in Kuwait are necessary to provide a more reliable understanding of the extent of ocular

injuries and to guide policy-making.

CONCLUSIONS

The COVID-19 pandemic had a significant effect on the trends in ophthalmic emergency department visits. The incidence of
ocular trauma increased from 18.9% during the lockdown to 21.4% in the post-lockdown period. Ocular trauma among
children was significantly higher during the lockdown period. The incidence of ocular injuries at home was higher during
the lockdown period than during the post-lockdown period. Work-related injuries showed a significant increase during the
post-lockdown period. Long-term multicenter epidemiological studies in Kuwait may be needed to determine changes in the
use of ophthalmic emergency department services as compared with the pandemic period. By uncovering shifting patterns
in their utilization, these studies promise not only to enrich our understanding of eye health trends, but also to enhance the

quality of care for patients throughout the country.
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