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            Abstract

            
               
Introduction: Eye injuries can majorly affect individuals by reducing quality of life. In this study we report the prevalence of ocular
                  trauma and the proportion of vision loss due to trauma presenting in tertiary care center.
               

               Aims: To evaluate the prevalence of occupational ocular injuries and the degree of visual loss in patients attending a tertiary
                  eye care hospital in South India.
               

               Materials and Methods: The study was a retrospective observational study, which included patient’s aged 16 years and older attending Outpatient department
                  of a tertiary eye care hospital following ocular trauma at workplace. The study took place across a six-month duration. A
                  detailed demographic profile and history of the patient was documented. Patient underwent comprehensive ocular examination
                  and further orbital imaging if necessary. The ocular injuries were classified using the Birmingham Eye Trauma Terminology
                  System.
               

               Results: This study included 210 patients, with a mean age group of 21-30 years. Men had a more than five-times higher rate of eye
                  injury at work than women; with the most common mode of injury being metallic foreign body (75%). The predominant ocular injuries
                  were categorized as closed globe injuries with 83 % incidence. 67% of the patients needed surgical intervention.
               

               Conclusion: Most work-related eye injuries often result from inadequate eye protection, with the majority of affected patients being young
                  men, which highlights the importance of implementing preventive measures early in their careers. This study underscores the
                  need of awareness and prevention programs for eye protection at workplace.
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               Introduction

            Ocular trauma is one of the major cause of visual impairment and vision loss, but it is largely preventable.1 Eye injuries are a common reason for emergency ophthalmic visits and can significantly affect individuals by reducing quality
               of life and decreasing work productivity.2  These injuries place a considerable financial burden on the healthcare system and lead to a significant loss of workdays
               globally.3

            Here, we report the prevalence of ocular trauma and the proportion of vision loss due to trauma presenting in tertiary care
               center in south India.
            

            Since nearly all work-related eye injuries are preventable, it is crucial and urgent to develop more effective and stringent
               preventive measures, as they could have a significant impact. 4 
            

         

         
               Materials and Methods

             All the cases of occupational eye injuries, seeking care in the outpatient department of a tertiary eye care hospital, recorded
               in the archive of medical records, during the period from January 2024 to June 2024 were collected and analyzed. A total of
               210 patients were included in the study. Exclusion criteria were ocular injures sustained not due to patient’s profession.
               A detailed demographic profile and history of the patient was documented. Patient underwent comprehensive ocular examination
               including visual acuity, color vision, pupillary reaction assessment, anterior segment evaluation with slit lamp biomicroscopy
               and intraocular pressure assessment using non-contact tonometer. Fundus examination was done using indirect ophthalmoscope
               with +20D lens. Orbital imaging was done in cases of suspected intraocular foreign body and orbital wall fractures. The ocular
               injuries were classified into Open and Closed globe injury using the Birmingham Eye Trauma Terminology System. 5

            Informed consent had been obtained for all cases. For patients presenting with foreign body on the external eye, foreign body
               removal was done under topical anesthesia under slit lamp biomicroscopy whenever possible. Patients with open globe injuries,
               deep corneal intrastromal foreign body and eye lid tears underwent surgical intervention under local anesthesia following
               admission. 
            

            The results were analyzed and tabulated.

            

         

         
               Results

            
                  Demographic characteristics

               The study represents 210 patients with work related injuries. The age of the patients in the study ranged from 16 to 60 years,
                  with mean age of 28 years. This indicates majority of the patients were among young productive age group.
               

               
                     
                     Figure 1

                     Graph depicting distribution of age group (Age year)
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               Eye injuries were significantly more prevalent in males (86.6%). 

               In our study, there was preponderance of patients from urban household compared to rural with 66% incidence.

               
                     
                     Figure 2

                     a  & b: Distribution of gender and household
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               Occupational distribution among the patients showed higher prevalence among construction workers like welders with 47% prevalence,
                  followed by farmers 19 %, daily wage laborers 15%, factory workers 14%, food service workers with 5 % prevalence.
               

               The large majority of injuries occurred during daytime and on weekdays.

               
                     
                     Table 1

                     Depicting occupational distribution.

                  

                  
                        
                           
                              	
                                 
                              
                               Occupation

                              
                           
                           	
                                 
                              
                               Frequency (number of cases)

                              
                           
                           	
                                 
                              
                               Percentage

                              
                           
                        

                        
                              	
                                 
                              
                               Welder

                              
                           
                           	
                                 
                              
                               98

                              
                           
                           	
                                 
                              
                               47

                              
                           
                        

                        
                              	
                                 
                              
                               Factory Worker

                              
                           
                           	
                                 
                              
                               30

                              
                           
                           	
                                 
                              
                               14

                              
                           
                        

                        
                              	
                                 
                              
                               Farmer

                              
                           
                           	
                                 
                              
                               40

                              
                           
                           	
                                 
                              
                               19

                              
                           
                        

                        
                              	
                                 
                              
                               Laborer

                              
                           
                           	
                                 
                              
                               32

                              
                           
                           	
                                 
                              
                               15

                              
                           
                        

                        
                              	
                                 
                              
                               Food service workers

                              
                           
                           	
                                 
                              
                               10

                              
                           
                           	
                                 
                              
                               5

                              
                           
                        

                        
                              	
                                 
                              
                               Total

                              
                           
                           	
                                 
                              
                               210

                              
                           
                           	
                                 
                              
                               100

                              
                           
                        

                     
                  

               

            

            
                  Ocular injury details

               The large majority was unilateral (87 %), only 15 cases involved both eyes. Most common mode of injury was secondary to trauma
                  with flying metallic particles, dust encountered in construction site and heavy metallic machinery and tools (75%) followed
                  by trauma with vegetative matter (16%) seen in farmers, followed by injury by glass, chemical and thermal burns.
               

               Most common type was injury was open globe injury with 87% incidence. The cornea was mostly involved in these injuries.

               
                     
                     Figure 3

                     a  & b: Depicting eye involvement & type of injury
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                     Figure 4

                     Distribution of mode of injury 
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                     Table 2

                     Depicting time of presentation

                  

                  
                        
                           
                              	
                                 
                              
                              
                                 Time of presentation
                                 
                              

                              
                           
                           	
                                 
                              
                               Frequency (number of patients)

                              
                           
                           	
                                 
                              
                              
                                 Percentage
                                 
                              

                              
                           
                        

                        
                              	
                                 
                              
                              <6 hours

                              
                           
                           	
                                 
                              
                              62

                              
                           
                           	
                                 
                              
                               29

                              
                           
                        

                        
                              	
                                 
                              
                              >6 hours

                              
                           
                           	
                                 
                              
                              148

                              
                           
                           	
                                 
                              
                               71

                              
                           
                        

                        
                              	
                                 
                              
                               Total

                              
                           
                           	
                                 
                              
                               210

                              
                           
                           	
                                 
                              
                               100

                              
                           
                        

                     
                  

               

               
                     
                     Figure 5

                     a & b: Distribution of hospitalization & surgical intervention
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               Only 29% of the patients presented within the crucial 6 hours period post injury. 68% of the cases required surgical intervention
                  which included minor outpatient procedures and major procedures which required hospitalization of the patient. 29% of the
                  patients required hospitalization in our study. 
               

               
                     
                     Figure 6

                     Corneo-scleral tear following injury with metal rod.
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                     Figure 7

                     Metallic corneal foreign body
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                     Figure 8

                     Corneal ulcer with anterior uveitis secondary to trauma with vegetative matter
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               Discussion

            This study sheds light on the epidemiological aspects of occupational ocular trauma. It was observed that, majority of the
               injuries (52%) occur among productive young workers of 21 – 30 years of age, which aligns with the findings of Huiyun Xiang
               et al.,6 where more injuries treated occurred among workers 20–34 years of age. This also aligns with findings of multiple other studies.7 This results in financial losses for workers’ family, employers and the community. 
            

            Male workers (182 cases) are most frequently involved in ocular injuries as larger proportion of male workers are traditionally
               engaged in high risk activities,8 this aligns with findings of Cai M et al and multiple other studies.9, 10

            Largely unilateral presentation was seen (87 %), with only 15 cases having bilateral presentation, which were majorly due
               to contact with chemical agents or secondary to thermal burns. This finding correlates with study by Fabriziomaria Gobba,
               et al, where only 43 cases involved bilateral lesions, among 754 cases. 11

            Injury by flying metallic object and heavy metal machinery formed seventy five percent of the mode of injury which aligns
               with the findings of Mustafa Serinken et al., 10  where the metal and machinery sectors made up most of the sample. This point outs at the need for safety emphasis to use protective
               eye wear while working especially among welders, daily wage labourers and manufacturing industry factory workers who are prone
               to eye injuries either by flying small foreign bodies or direct trauma by heavy machinery. Welders make up the majority of
               the sample with 47 % incidence, followed by factory workers and laborers. By focusing on high-risk occupations such as construction,
               manufacturing, agriculture, and laboratory workers we can develop more effective strategies to prevent eye injuries.
            

            Open globe injury was the most common type with 88% incidence. This included foreign body in external eye which was most common,
               followed by contusion injuries. This aligns with findings by Chang CH et al., 12  where in the group of work-related injuries, open-globe injury was the most prevalent, accounting for 45.5%, followed by
               contusion injury at 33.8%. Study by Kanoff et al., also revealed intraocular foreign bodies and penetrating injuries were
               the most common types of occupational open globe injuries. 13 Blunt or penetrating eye injuries can also result in vision loss due to the development of cataract or glaucoma.
            

            68% of the cases required surgical intervention, which included minor procedures like removal of foreign body from the external
               eye and major procedures like primary tear repairs or globe exploration surgery under local anesthesia. 29% of the patients
               required hospitalization for either management of major surgical procedures like globe exploration, amniotic membrane grafting
               for chemical injury or medical management of thermal burn injuries, and traumatic optic neuropathies.
            

            The majority of them did not wear any eye protection at the time of trauma; this highlights that the serious tragedy of vision
               loss could have been prevented with protective eye gear. The expenses associated with prevention are likely to be significantly
               lower than those for treatment, rehabilitation, and lost work days.
            

         

         
               Conclusion

            This hospital-based observational study was conducted to analyze the demographic data, nature, and characteristics of work-related
               eye injuries, as well as their risk factors.
            

            The increased frequency of injuries among younger workers highlights the importance of implementing preventive measures early
               in their careers. To effectively enhance workplace safety culture, it is essential to involve supervisors and senior working
               staff and to plan preventive measures at multiple levels. Workers' attitude toward eye injuries plays a key role and implementing
               safety training before starting work and ensuring the use of eye protection during work are especially important.
            

            It was observed that male workers, low education levels, low socio-economic status insufficient safety training, and absence
               of eye protection gear as significant risk factors for work-related eye injuries. 
            

            Increased incidence of corneal ulcer cases in agricultural sector highlights that the ophthalmology services in India, like
               many health services, are unevenly distributed, with most resources concentrated in urban areas. To address this, strategies
               should be developed to deliver care to rural areas, potentially centered around primary health care facilities, with a strong
               emphasis on providing adequate first aid.
            

            The use of protective eyewear should be strongly promoted for activities with a high risk of eye injury. 14  Addressing preventable blindness from ocular trauma should be a top priority for eye care programs. Key interventions include
               education, raising awareness, and implementing policies to promote the use of protective eyewear in the workplace. 6

            Addressing occupational eye hazards requires a multifaceted approach involving improved safety regulations, enhanced training,
               and better access to protective equipment. 15 By implementing these strategies, the prevalence and impact of eye injuries can be reduced, leading to safer work environments
               and better health outcomes for workers. 16 Our findings will be instrumental in shaping future preventive strategies.Top of Form
            

         

         
               Source of funding

            None.

         

         
               Conflict of interest

            None. 

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Thylefors, B,   (1992). Epidemiological patterns of ocular trauma. Aust N Z J Ophthalmol, 20(2), 95–8.
                     

                  

                  
                     
                        2 
                              

                     

                     Maurya, RP,   (2020). Ocular trauma during COVID- 19 crisis: Trends and management. Indian J Clin Exp Ophthalmol, 6(4), 478–9.
                     

                  

                  
                     
                        3 
                              

                     

                     Sahraravand, A, Haavisto, A K, Holopainen, J M & Leivo, T,   (2017). Ocular traumas in working age adults in Finland-Helsinki Ocular Trauma Study. Acta Ophthalmol, 95, 288–94.
                     

                  

                  
                     
                        4 
                              

                     

                     Mccall, B P, Horwitz, I B & Taylor, O A,   (2009). Occupational eye injury and risk reduction: Kentucky workers’ compensation claim analysis 1994-2003. Inj Prev, 15, 176–82.
                     

                  

                  
                     
                        5 
                              

                     

                     Pieramici, DJ, Sternberg, P, Aaberg, TM, Jr, WZ Bridges, Jr, A Capone & Cardillo, JA,   (1997). A system for classifying mechanical injuries of the eye (globe). The Ocular Trauma Classification Group. Am J Ophthalmol, 123(6), 820–31.
                     

                  

                  
                     
                        6 
                              

                     

                     Xiang, H, Stallones, L, Chen, G & Smith, G A,   (2005). Work-related eye injuries treated in hospital emergency departments in the US. Am J Ind Med, 48(1), 57–62.
                     

                  

                  
                     
                        7 
                              

                     

                     Nzeh, DA, Owoeye, JF, Ademola-Popoola, DS & Uyanne, I,   (2006). Sonographic evaluation of ocular trauma in Ilorin, Nigeria. Eur J Ophthalmol, 16(3), 453–7.
                     

                  

                  
                     
                        8 
                              

                     

                     Mccarty, CA, Fu, CL & Taylor, HR,   (1999). Epidemiology of ocular trauma in Australia. Ophthalmology, 106(9), 1847–52.
                     

                  

                  
                     
                        9 
                              

                     

                     Cai, M & Zhang, J,   (2015). Epidemiological characteristics of work-related ocular trauma in Southwest Region of China. Int J Environ Res Public Health, 12(8), 9864–75.
                     

                  

                  
                     
                        10 
                              

                     

                     Serinken, M, Turkcuer, I, Cetin, E N, Yilmaz, A, Elicabuk, H & Karcioglu, O,   (2013). Causes and characteristics of work-related eye injuries in Western Turkey. Indian J Ophthalmol, 61(9), 497–501.
                     

                  

                  
                     
                        11 
                              

                     

                     Gobba, F, Dall&apos;olio, E, Modenese, A, Maria, M De, Campi, L & Cavallini, GM,   (2017). Work-related eye injuries: A relevant health problem. Main epidemiological data from a highly-industrialized area
                        of Northern Italy. Int J Environ Res Public Health, 14(6), 604. 10.3390/ijerph14060604

                  

                  
                     
                        12 
                              

                     

                     Chang, CH, Chen, CL, Ho, CK, Lai, YH, Hu, RC & Yen, YL,   (2008). Hospitalized eye injury in a large industrial city of South Eastern Asia. Graefes Arch Clin Exp Ophthalmol, 246(2), 223–8.
                     

                  

                  
                     
                        13 
                              

                     

                     Kanoff, JM, Turalba, AV, Andreoli, MT & Andreoli, CM,   (2010). Characteristics and outcomes of work-related open globe injuries. Am J Ophthalmol, 150(2), 265–9.
                     

                  

                  
                     
                        14 
                              

                     

                     Krishnaiah, S, Nirmalan, P K, Shamanna, BR, Srinivas, M, Rao, GN & Thomas, R,   (2006). Ocular trauma in a rural population of southern India: The Andhra Pradesh Eye Disease Study. Ophthalmology, 113(7), 1159–64.
                     

                  

                  
                     
                        15 
                              

                     

                     Walter, L,  800,000 eye injuries occur annually, 90% are preventable.    
                     

                  

                  
                     
                        16 
                              

                     

                     Cooper, MD,   (2000). Towards a model of safety culture. Saf Sci, 36(2), 111–36.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Watch your eyes: Workplace ocular hazards presenting at a tertiary eye care centre in south India


      
        		
          Content
        


      


    
  

