Clinical Ophthalmology Dovepress

Taylor & Francis Group

ORIGINAL RESEARCH

Profile of Eye Injuries in Patients Examined at
a Tertiary Eye Care Center in Peru

Claudia Maria Sanchez-Huamash @', Yuliana Milagros Alvarez-Torres ! Jheferson Salavarria-Castillo !

Silvia Sanca-Valeriano (', Andres Campafa-Acufia(®', Marcos Espinola-Sanchez ('

'Direccién Ejecutiva de Investigacion y Docencia Especializada en Oftalmologia y Desarrollo de Tecnologias. Instituto Nacional de Oftalmologia - INO,
“Dr. Francisco Contreras Campos”, Lima, Peru; 2Facultad de Ciencias de la Salud, Universidad Privada Del Norte, Lima, Peru

Correspondence: Claudia Maria Sanchez-Huamash, Direccion Ejecutiva de Investigacion y Docencia Especializada en Oftalmologia y Desarrollo de
Tecnologias, Instituto Nacional de Oftalmologia - INO, “Dr. Francisco Contreras Campos”, Av. Tingo Maria 398, Lima, 15082, Peru,
Tel +51 990465991, Email claudia.sanchez.huamash@gmail.com

Purpose: This study aimed to evaluate the profile of eye injuries in patients treated at the Emergency Room of the National Institute
of Ophthalmology ‘Dr. Francisco Contreras Campos’ in 2023.

Patients and Methods: This cross-sectional, descriptive, and retrospective study was conducted in patients diagnosed in 2023 with
eye injuries at the Emergency Room of the National Institute of Ophthalmology “Dr. Francisco Contreras Campos”, in Lima - Peru.
Results: A total of 413 patients with eye injuries were evaluated, the majority were men (78.2%) and young adults (74.5%). The
majority of injuries (79.9%) were mechanical in origin, with foreign bodies being the most common cause (53.8%) and type of injury
(39.5%). 97.3% received pharmacological treatment, 7% surgical treatment, and 83.3% other treatments. Most patients (80.2%)
maintained their pre-treatment visual acuity, and 12.5% saw improvements.

Conclusion: Mechanical injuries, particularly those involving foreign bodies, are the most common. Topical medication, particularly
lubricants and antibiotics, are the primary pharmacological treatments. The majority of patients preserve their visual acuity following
the intervention.

Plain Language Summary: Despite the clinical importance of eye injuries, most studies have not focused on describing non-
mechanical injuries, those affecting the adjacent structures, the mechanism and context of the injury. Our study evaluated the profile of
eye injuries in patients treated at a tertiary ophthalmological center and found that the most common eye injuries are those of
mechanical origin, whose mechanism and type of injury is due to a foreign body, while in those of non-mechanical origin it is due to
a chemical agent, the main treatment is pharmacological and most patients maintain their visual acuity after treatment. The results of
this study allow optimizing the treatment and prevention strategies for eye injuries, which could facilitate more precise and effective
care in the daily practice of ophthalmologists.

Keywords: cye injuries, foreign bodies in the eye, visual acuity

Introduction
Eye injuries pose a significant health problem due to their high incidence and the associated disease burden. In 2019, 59,933
incident cases occurred, and 438,000 years lived with disability were reported worldwide.' Even in high-income countries, the
prevalence of eye injuries is 7.5 per 100 people, contributing to the burden of disability and blindness.” Traffic accidents and social
conflicts have increasingly contributed to this burden in recent decades.1 During the COVID-19 pandemic, the overall incidence
of eye injuries decreased; however, household injuries specifically increased, while sports and outdoor injuries declined.®

Eye injuries can affect the eyeball and surrounding structures, such as the eyelashes, eyelids, and lacrimal glands* and may
have a mechanical or non-mechanical origin, including chemical, thermal, radiative, or electrical causes.””’ Foreign bodies,
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exposure to mechanical forces and falls are the primary causes of the global burden of eye injuries.! Men and young adults are the
most affected,' and eye injuries can result in loss of activity for at least 1 day, hospitalization, visual impairment, or blindness.®

Studies have addressed eye injuries in specific contexts, such as sports-related incidents,”'® fireworks,'" facial fractures,'?
healthcare practice,'® prone positioning in critically ill patients,'* and occupational exposures.'> According to recent literature,
the risk of developing an eye injury varies significantly depending on the country, occupation, and period analyzed."

The Birmingham Eye Trauma Terminology is widely used to classify mechanical injuries.'®'” However, its use has
been questioned due to limitations in categorizing other types of injuries, such as those affecting the periocular
structures,* and non-mechanical injuries, including chemical injuries.*® These limitations highlight the need for more
comprehensive and integrated classification systems.'®

A comprehensive review of medical records from multiple hospitals has revealed the presence of both mechanical and
non-mechanical ocular and periocular lesions.'”*® Although research has been conducted in tertiary care centers, the
available literature offers limited information on periocular lesions or injuries of non-mechanical origin.?'** The
following data are presented to provide a comprehensive overview of the subject.

Insufficient information exists on eye injuries in Peru.?' Statewide hospital records of eye trauma, including the
mechanism and context of the injury, are essential for guiding prevention strategies and improving visual outcomes.*
This study aimed to evaluate the profile of eye injuries in patients treated at the emergency room of the National Institute
of Ophthalmology ‘Dr. Francisco Contreras Campos’ in 2023.

Materials and Methods
Study Design and Setting

This cross-sectional, descriptive, and retrospective study was conducted in the emergency department of the National Institute of
Ophthalmology “Dr. Francisco Contreras Campos” (INO), a tertiary care center and national reference center for eye health in
Peru.

Participants

The study included patients treated for ocular injuries in the INO Emergency Department between January and December 2023,
with no age restrictions or other exclusion criteria. These criteria were applied given the exploratory and descriptive nature of the
study, which allows for capturing the heterogeneity of ocular injuries. The sample size was calculated using OpenEpi, assuming an
infinite population, a 50% expected frequency, a 5% precision, and a 95% confidence level, resulting in a required sample of 384
participants. Sampling was performed through simple randomization. Finally, a total of 413 participants (90 women and 323 men)
were included in this study, with a median age of 38 years (interquartile range: 23—50).

Variables and Data Source

The variables were categorized into sociodemographic, injury-related, and clinical characteristics. The sociodemographic
variables were gender, age group, place of origin, and type of health insurance. The injury-related variables were location,
origin,””” and mechanism of eye injury.'**** The clinical variables were laterality, type of eye injury,'*2%** last care received
since emergency admission, pharmacological, medical and surgical treatments, as well as uncorrected visual acuity. Data were

obtained from patients’ medical records.

Procedures

Following approval by the INO Institutional Research Ethics Committee and institutional authorization, the Statistics Office was
requested to provide all chart numbers of patients treated in an emergency setting for eye injuries during 2023, considering the
corresponding codes according to the International Classification of Diseases version 10 (ICD-10). Thus, 10,189 medical record
numbers were obtained and entered into the WinEpi program, with the indication that 384 numbers should be randomly selected,
regardless of characteristics such as age or sex. Subsequently, the 384 medical records were reviewed for compliance with the
selection criteria, but some did not meet the selection criteria; therefore, a second selection of numbers was necessary using the
same methodology. The unselected numbers were entered again into the WinEpi program, with the indication that 194 numbers
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should be randomly selected. Trained medical professionals extracted the data on sociodemographic, contextual, and clinical
characteristics of eye injury using standardized forms. Confidentiality was ensured through a coding system. The collected data
were entered into the designated database for analysis.

Ethical Aspects

The study was reviewed and approved by the INO Institutional Research Ethics Committee (027-2024-CIEI-INO) and
adheres to the Declaration of Helsinki. Informed consent was not required, as data were obtained from the medical
records. Confidentiality was maintained by assigning a code to each participant, accessible only to researchers. The study

results did not allow participant identification.

Statistical Analysis

Statistical analysis was performed using the Stata 16 version. Qualitative variables were summarized as absolute
frequencies and percentages, whereas numerical variables were reported as means and standard deviations if normally
or approximately normally distributed; otherwise, interquartile ranges were used. The Shapiro—Wilk test was employed to
assess the distribution of numerical variables, with a p value of 0.05 considered significant.

Results
During 2023, a total of 10,189 emergency department visits were recorded for potential eye injuries. Of these, 578
medical records were randomly selected and reviewed. After applying the eligibility criteria, 165 records were excluded
because they did not correspond to true ocular trauma cases. Therefore, the final study sample consisted of 413 patients
diagnosed with eye injuries. Subsequent analyses were based on subsets of this population, depending on data
availability. The sociodemographic characteristics, context of eye injuries and clinical features of 413 patients with
eye injuries were analyzed. The pharmacological, medical and surgical treatment of 402, 344 and 29 patients were
analyzed, respectively. Furthermore, the uncorrected visual acuity of only 343 eyes was compared before and after
treatment, covering a total of 315 patients, since both visual acuity values were available.

Among the 413 patients with eye injuries, 78.2% were men, 74.5% were young adults, 89.1% were from Metropolitan
Lima, and 70% had comprehensive health insurance (Table 1). The location of eye injury was not documented in 49.9%

Table | Sociodemographic Characteristics of Patients Treated for Eye Injury

Sociodemographic Characteristics N = 413 Patients
n %
Gender Male 323 782
Female 90 21.8
Age, years 38 23-50
Age group Childhood (0-11 years) 43 10.4
Adolescent (12-17 years) 18 4.4
Young (18-29 years) 77 18.6
Adult (30-59 years) 231 559
Senior (260 years) 44 10.7
Place of origin Metropolitan Lima 368 89.1
Lima provinces 6 1.5
Other departments 38 9.2
Not registered | 0.2
Type of health insurance | Comprehensive Health Insurance 289 70.0
EsSalud 63 15.3
Private 49 1.9
Armed Forces and Police Forces 6 1.5
Not registered 6 1.5
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of the patients; however, industrial settings (21.1%) and housing (12.6%) were the most frequently reported locations. Of
the examined patients with eye injuries, 79.9% had mechanical injuries, whereas 12.8% had non-mechanical chemical
injuries. Foreign bodies were the leading cause (53.8%) of eye injuries, followed by injuries from impact with an object
(17.2%) (Table 2).

Of the total patients (N = 413), 47.2% had an injury in the right eye, 39.5% presented with a foreign body on the
ocular surface, and 29.3% exhibited a superficial injury on the eye and ocular adnexa. Notably, 77% of the patients
received definitive treatment on the same day of admission to the emergency department. Approximately 97.3% of these
patients received drug treatment, 7% underwent surgery, and 83.3% received other forms of treatment (Table 3).

The type of treatment received by the patients with eye injuries was analyzed. In cases of bilateral injuries, the
treatment was similar in both eyes. In patients who received pharmacological treatment (N = 402), lubricant eye drops
were the most frequently used medication (82.8%), followed by chloramphenicol (76.6%) and ketorolac (47.3%).
Moreover, 344 patients underwent additional medical procedures, with foreign body removal (43.6%) and ocular
irrigation (14.3%) being the most common (Table 4). Furthermore, 29 patients underwent surgery, with conjunctival
wound suturing (34.5%) being the most prevalent procedure, followed by eyelid wound suturing (20.7%) (Table 5).

Table 2 Contextual Characteristics of Eye Injuries

Contextual Characteristics N = 413 Patients
n %
Place of occurrence | Industrial settings 87 21.1
Housing 52 12.6
Street/road 33 8.0
Construction sites 20 48
Sports facilities 10 2.4
Public buildings 2 0.5
Agricultural land 2 0.5
Field | 0.2
Not registered 206 49.9
Origin of the injury | Mechanical 330 79.9
Non-mechanical, chemical 53 12.8
Non-mechanical, thermal 12 2.9
Non-mechanical, radiation or electrical 6 1.5
Not registered 12 2.9
Mechanism of injury | Foreign body 222 53.8
Blown against an object 71 17.2
Fighting/assault 24 5.8
Burn 12 29
Fall 6 1.5
Cutting or piercing objects 6 1.5
Vehicle related 3 0.7
Other cactus milk 10 24
Other types of glue 8 1.9
Other types of bleach 7 1.7
Other forms of light exposure 6 1.5
Other types of antifungal drops 5 1.2
Other types of caustic soda 5 1.2
Other types of animal aggression 5 1.2
Other types of cement 5 1.2
Others I 2.7
Not registered 7 1.7
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Table 3 Clinical Features of Patients with Eye Injuries

Clinical Features N = 413 Patients
n %
Laterality Unilateral right eye 195 47.2
Unilateral left eye 184 44.5
Bilateral 34 82
Type of injury Foreign body on ocular surface 163 395
Superficial eye and ocular adnexa lesion 121 29.3
Eye and ocular adnexa contusion 55 13.3
Eye and ocular adnexa burnt 41 9.9
Open wounds in the eyeball and the ocular adnexa 33 8
Last care since emergency admission | On the same day 318 77
1-7 days 41 9.9
From 8 to 30 days 40 9.7
From | month to 3 months 5 1.2
From 3 months to 6 months 8 1.9
From 6 months to | year | 0.2
Pharmacological treatment No I 27
Yes 402 97.3
Surgical treatment No 384 93.0
Yes 29 7.0
Other treatments No 69 16.7
Yes 344 83.3

Table 4 Pharmacological and Medical Treatment
Received by Patients with Eye Injuries

Treatment n %
Pharmaceuticals (N = 402 patients)
Antibiotics
Chloramphenicol 308 76.6
Ciprofloxacin 23 57
Moxifloxacin 17 4.2
Oxytetracycline + polymyxin B 20 49
Doxycycline 7 1.7
Amoxicillin and clavulanic acid 2 0.5
Dicloxacillin 2 0.5
Tobramycin 2 0.5
Corticosteroids
Prednisolone 15 37
Hydrocortisone 3 0.8
Dexamethasone 2 0.5
Fluorometholone | 0.3
Nonsteroidal anti-inflammatory drugs
Ketorolac 190 47.3
Nepafenac 28 7
Ibuprofen 24 6
Naproxen 2 0.5
(Continued)
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Table 4 (Continued).

Treatment n %
Antiglaucomatous

Timolol 5 1.3
Brimonidine 4 |
Dorzolamide 4 |
Acetazolamide | 0.3
Mydriatics and cycloplegics

Tropicamide 10 25
Atropine 9 22
Analgesics and antipyretics

Paracetamol 38 9.5
Other

Lubricants 333 82.8
Vitamin C 4 |
Other procedures (N = 344 patients)

Foreign body removal 150 43.6
Eye wash 49 14.2
Eye patch 25 73
Therapeutic contact lenses 2 0.6
De-epithelialization of the affected area 2 0.6
Subconjunctival blood injection | 0.3

Table 5 Surgical Treatment Received by Patients with Eye Injuries

Intervention N = 29 Patients
n %
Conjunctival wound suturing 10 345
Palpebral wound suturing 6 20.7
Palpebral wound suturing + tear duct cannulation 5 17.2
Vitrectomy 3 10.3
Corneal wound suturing 2 6.9
Scleral wound suturing 2 6.9
Corneal wound suturing + vitrectomy | 34

The evolution of visual acuity after treatment was assessed in a sample of 343 eyes. The proportion of patients with
a visual acuity of >20/40 increased from 72.9% to 76.7%, as well as the proportion of patients with a visual acuity <20/
60 to >20/200 (from 5.2% to 6.1%). However, the proportion of patients with a visual acuity between 20/40 and >20/60
decreased from 13.7% to 11.1%, as well as the proportion of patients with a visual acuity of <20/200 to >20/400 (from
2.3% to 1.2%) and those with a visual acuity <20/400 (from 5.8% to 5.0%).

Patients with better initial visual acuity (>20/40) had a higher frequency of vision preservation (98.4%), followed by
those with a visual acuity of <20/400 (80%). Patients with pre-treatment visual acuity between <20/200 and >20/400
exhibited greater variability after treatment (Table 6).

Post-treatment visual acuity was assessed in a sample of 343 eyes, categorized by the origin and mechanism of injury.
Uncorrected visual acuity was classified as lower or higher if there was a decrease or increase of at least one line on the
Snellen chart, respectively. Non-mechanical eye injuries had a higher frequency of decreased visual acuity after treatment
compared with mechanical eye injuries (9.5% vs 6.6%). In three types of eye injuries, the proportion of patients with

improved visual acuity after treatment exceeded that of patients with worsened visual acuity: superficial injuries to the
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Table 6 Changes in Uncorrected Visual Acuity After Treatment (N = 343 Eyes)

Uncorrected Visual Acuity Uncorrected Visual Acuity after Treatment
before Treatment
>20/40 <20/40 to >20/60 | <20/60 to >20/200 | <20/200 to >20/400 | <20/400
n % n % n % n % n %
>20/40 246 | 984 4 1.6 0 0 0 0 0 0
<20/40 to >20/60 10 | 21.3 34 723 3 6.4 0 0 0 0
<20/60 to >20/200 3 16.7 0 0 14 77.8 | 5.6 0 0
<20/200 to >20/400 | 12.5 0 0 3 375 3 375 | 12.5
<20/400 3 15 0 0 | 5 0 0 16 | 80

Table 7 Uncorrected Visual Acuity After Treatment According to Origin and Type of Ocular Lesion (N = 343 Eyes)

Origin and Type of Eye Injury Uncorrected Visual Acuity (VA) after Treatment
Lower VA (n = 25) | Equal VA (n = 275) | Higher VA (n = 43)
n % n % n %
Origin of injury | Mechanical 17 6.6 207 79.2 35 13.5
Non-mechanical 8 9.5 68 8l 8 9.5
Type of injury Foreign body on ocular surface 4 3 127 94.1 4 3
Superficial eye and ocular adnexa lesion 2 2.3 75 87.2 9 10.5
Contusion of the eye and its ocular adnexa 4 9.5 26 61.9 12 28.6
Burns to the eye and ocular adnexa 6 1.8 39 76.5 6 1.8
Open wounds in the eyeball and ocular adnexa 9 31 8 27.6 12 41.4

eye and ocular adnexa (10.5% vs 2.3%), eye and ocular adnexa contusions (28.6% vs 9.5%), and open wounds in the
ocular adnexa and eyeball (41.4% vs 31%). However, for injuries involving foreign bodies on the ocular surface and
burns confined to the eye and ocular adnexa, the rates of improved and worsened visual acuity were equal (Table 7).

Discussion

The study population consisted primarily of adult men, and most injuries were of mechanical origin, particularly foreign
bodies on the ocular surface. Industrial settings were the most frequently documented place of occurrence. The majority
of patients received same-day pharmacological treatment, and only a small proportion required surgical intervention. In
the eyes assessed after treatment, most maintained or improved their initial visual acuity.

1,19-22

The higher prevalence of eye injuries in men and adults aligns with the findings of previous studies, suggesting

increased exposure to hazardous occupational environments and high-risk recreational activities. In recent years, the

@19 sartly due to the use of protective eyewear in occupational

incidence of these injuries has decreased in both sexes
settings. However, strengthening preventive strategies in sports and domestic contexts remains essential.”* In our study,
14.4% of eye injuries occurred in the pediatric population, highlighting the importance of a multifactorial preventive
approach to eye protection in children. Restricting certain consumer products, such as the use of seat belts and laminated
windscreens in vehicles, and educating children and caregivers on eye safety could help reduce these incidents.?

The industrial setting and housing emerged as the most frequent sites of eye injuries, aligning with findings from
other studies.”**?® These studies indicated that workplace accidents and domestic incidents accounted for a considerable
number of eye injuries. A systematic review emphasized the importance of documenting the mechanism and context of
eye injuries.”’ However, 49.9% of medical records lacked information on the location of eye injury occurrence.
Mechanical injuries accounted for 79.9% of eye injuries, consistent with previous studies>” that identified foreign bodies

1,5,9,20

and blunt trauma as the predominant mechanisms of eye injuries across diverse populations. In contrast, 12.8% of

eye injuries were of chemical origin, although no differentiation was made between acid and alkali injuries. However,
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other studies have indicated that alkali injuries pose a greater risk, as they penetrate beyond the ocular surface and
damage internal structures, whereas acid injuries induce rapid coagulation, limiting tissue damage.®

Foreign bodies on the ocular surface and superficial injuries to the eye and its ocular adnexa were the most prevalent
types of eye injuries, reinforcing the role of foreign bodies as the primary cause of injury. These findings are consistent
with those of previous studies'®** but differ from a study that reported contusions or abrasions as the most common
injury.” These discrepancies may be attributed to variations in the characteristics of the studied populations, exposure
environments, and occupational or recreational activities. Many of these injuries could be prevented with the use of
appropriate eye protection, especially in activities involving material handling or work that generates debris or flying
particles, such as welding, farming, metalworking, and construction.?’”

Approximately 77% of patients were last seen on the day of their admission to the emergency department, whereas
9.9% had a hospital stay of 1-7 days. This finding aligns with the results reported in another study, which documented
a hospital stay of 0—7 days in 64.8% of patients.* The short duration of medical care suggests that most eye injuries were
mild or moderate and could be managed with initial interventions. However, it may also indicate an underestimation of
the need for follow-up care. Facilitating timely access to specialized ophthalmologic services for complex cases and
educating patients about warning signs that require further consultation remain essential.

The most commonly used medications were lubricant eye drops, chloramphenicol, and ketorolac. Lubricant eye drops
not only manage dry eye but also facilitate wound healing, thus reducing pain and inflammation.® Chloramphenicol,
a broad-spectrum topical antibiotic used to treat common bacterial eye infections, remains widely utilized. However,
concerns exist regarding the long-term increase in bacterial resistance to this drug due to its frequent use as an over-the-
counter medication.”” Ketorolac, a nonsteroidal anti-inflammatory drug, effectively controls post-traumatic inflammation
without the side effects associated with steroids, such as increased eye pressure and cataract formation.*°

The removal of foreign bodies was a common medical procedure along with ocular irrigation. This is understandable as
foreign bodies are a frequent cause of eye injury and often require intervention to remove them and prevent complications such
as infectious keratitis, corneal leukoma, minor iritis, and corneal ulceration (rare cases).’' > Ocular irrigation helps remove
foreign bodies or irritating substances, especially in cases of exposure to chemicals or external particles.*® On the contrary, the
need for surgical intervention was low. However, conjunctival wounds represented the greatest need for surgical management.
Small conjunctival lacerations (<10 mm) can heal without surgery, but larger conjunctival lacerations (>10 mm) and poorly
approximated lacerations typically require suturing.**

At admission, 72.9% of the patients had a visual acuity better than 20/40, and 80.2% maintained this level of acuity after
treatment, with 12.5% showing improvement, consistent with the reports of other studies.**® Mechanical injuries showed
a higher frequency of improved visual acuity (13.5%) compared with non-mechanical injuries (9.5%). Patients with foreign
bodies on the ocular surface and burns confined to the eye and its ocular adnexa showed similar rates of improved and
decreased visual acuity after treatment, but other types of injuries had a higher percentage of improved visual acuity post-
treatment. Studies have reported that open-globe injuries have a worse visual prognosis than closed-globe injuries, as well as
injuries to the ocular globe than to the adnexa,”*"*® however, in this study it is difficult to analyze the change in visual acuity
according to the type of injury, since the classification did not consider these categories. Additionally, chemical injuries from
alkaline substances can cause deep and progressive damage to ocular tissues, compromising visual recovery.® Intraocular
foreign bodies can lead to significant visual loss, making early detection essential, especially in the presence of clinical signs
such as conjunctival or scleral continuity and a positive Seidel sign.**

This study has some limitations due to its retrospective design, which is susceptible to incomplete data in medical
records. Although this may have limited a more detailed contextual interpretation, the findings still contribute to
understanding the clinical and demographic profile of eye injuries. Information bias is a concern, as variability may
exist in how different healthcare professionals record and report the characteristics of eye injuries. Although a random
sampling strategy was applied to ensure feasibility, the findings are based on a subset of all emergency cases and are not
intended to estimate population-level incidence or prevalence. However, the study offers a structured and systematic
analysis of the characteristics and management of eye injuries within the institutional context. Additionally, selection bias
is a potential issue, as the findings presented are based solely on data from a single national eye care center. Therefore,
the findings may have limitations when extrapolated to healthcare facilities at other levels of care.
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This study describes the specific characteristics of ocular injuries reported in a tertiary ophthalmology center, which
may contribute to more appropriate and effective clinical care. The findings can support the development of the
diagnostic and treatment protocols and guide preventive strategies targeting the most common risk factors. At the public
health level, the information generated can support resource planning, the design of educational campaigns, and the
implementation of targeted interventions. Therefore, the results of this study provide a basis for improving both
ophthalmologic practice and preventive actions in vulnerable populations.

Conclusions

In conclusion, mechanical injury is the most common type of eye injury, with foreign bodies on the ocular surface being
the predominant cause. Topical medication, particularly lubricants and antibiotics, are the primary pharmacological
treatments. Most patients maintain their visual acuity after treatment and the progression of visual acuity varies based on
the origin and type of eye injury. Occupational safety regulations, especially in industrial settings, need to be improved,
with timely interventions and follow-up needed to prevent long-term visual impairment.
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