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ABSTRACT Manuscript Info.
Introduction: Workers in tanneries are frequently exposed to dangerous work environments, such as = v ISSN No: 2584- 184X

chemical agents, physical irritants, and biological contaminants, all of which can seriously harm their eyes. | v"Received: 19-06-2025

Even though the leather industry is very important worldwide, little is known about the ocular morbidity that = v* Accepted: 22-07-2025

occurs among tannery workers. Chronic exposure to dust, UV rays, sulfur compounds, and chromium salts = v' Published: 27-07-2025

can cause a variety of eye disorders that impair visual health and productivity at work. v MRR:3(7):2025,69-75

Aim and Objectives: To determine occupational risk factors and the prevalence of ocular hazards among = v’ ©2025, All Rights Reserved.
tannery workers, as well as to suggest preventive measures to lessen ocular morbidity. To find out how | v'Peer Review Process: Yes
common ocular symptoms and eye disorders are among tannery workers.to determine the primary physical, = v’ Plagiarism Checked: Yes
chemical, and biological occupational risk factors that contribute to ocular hazards.to suggest policy changes How To Cite this Article

and preventative actions based on evidence.

Methodology: 300 tannery employees from different departments (chemical handling, leather processing, = Mishra V, Rastogi D, Verma J,
and finishing) were chosen by stratified random sampling as part of a cross-sectional analytical design. = Kumari M, Gautam A. An Analytical
Semi-structured interviews with safety officers and medical professionals, clinical ophthalmic exams, and = Study on Ocular Hazards among
structured questionnaires were used to gather data. Using SPSS, descriptive frequencies and chi-square tests = Tannery =~ Workers:  Prevalence,
were part of the statistical analysis. Occupational Risk Factors, and
Results: At least one ocular symptom was reported the 300 participants. The most prevalent conditions = Preventive Measures. Ind J Mod Res
were eye irritation and redness (20% each), followed by dry eyes, eye pain, and blurred vision (10% each). = Rev. 2025;3(7):69-75.
Conjunctivitis, cataract, and corneal abrasion accounted for 20% of the diagnosed ocular conditions, while

10% had bacterial infections and 30% had no clinical symptoms. 90% of employees reported chemical

exposure, 100% reported physical risks, and 40% reported biological hazards. The highest prevalence of

symptoms (100%) was found in the finishing department, followed by chemical handling (75%).

Conclusion: This study demonstrates that tannery workers face a high burden of avoidable eye risks, with

notable correlations to exposure types and departmental roles. Inadequate safety training and inconsistent

PPE use are contributing factors. To protect tannery workers' visual health, it is advised that policy-driven

occupational safety regulations, regular screenings, enhanced ventilation, and required eye protection be put

into place immediately.
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1. INTRODUCTION

Many workers in the tannery process raw hides into finished
leather for various industries, such as fashion, automotive, and
upholstery, which contributes significantly to global leather
production 1. Workers in this industry are exposed to hazardous
chemicals, dust, and biological agents during the tanning
process, which poses a significant health risk despite its
economic importance. Occupational health and safety in tannery
work environments are critical to ensuring the well-being of
workers, as they are often subjected to various dangers that can
lead to long-term health issues ?l. Due to the possibility of
causing long-term vision damage, ocular hazards are one of the
numerous risks that could arise. Chemical exposure to chromium
salts, dyes, and sulfur compounds, as well as physical risks like
dust, smoke, and ultraviolet (UV) radiation from industrial
lighting, are the primary sources of ocular hazards for tannery
workers ). Long-term exposure to these hazards, which can
cause eye infections, irritation, and even conditions like cataracts
or corneal abrasions, can have a negative impact on workers'
productivity and quality of life) . Problem with the Study:
Only a few studies have examined this important aspect of
occupational health, which leaves the prevalence of ocular
hazards among tannery workers unexplored. While some
research has addressed general health issues in tannery workers,
ocular health is often overlooked, even though it poses a
significant concern for workers' well-being. To ensure that
workers receive adequate protection and care, an in-depth study
of the prevalence, risk factors, and preventative measures for
ocular hazards in the tannery industry is necessary [,
Understanding the risks they face, particularly from chemicals
like chromium, is key to developing effective safety protocols
and enhancing worker health outcomes.

2. AIM AND OBJECTIVES

The primary objectives of this study are threefold. First, it aims
to analyze the prevalence of ocular hazards among tannery
workers. The study will estimate the prevalence of these ocular
health issues among this workforce by collecting data from
tannery workers in various regions. Second, the study intends to
identify key occupational risk factors contributing to ocular
hazards. These may include chemical exposure, working
conditions such as poor ventilation or lighting, and the duration
of exposure.

Research Questions: This study seeks to answer the following

research questions:

1. What is the prevalence of ocular hazards among tannery
workers?

2.  What are the main occupational risk factors contributing to
ocular hazards in the tannery industry?

3.  What preventive measures can be adopted to reduce ocular
risks and protect workers' eye health?

3. LITERATURE REVIEW
Chemical, physical, and biological risks are the three broad
categories of occupational ocular hazards. Exposure to irritants

or toxic substances, such as the chemicals used in tanning
(chromium salts, sulfur compounds, and dyes, for example),
which can cause severe eye irritation, corneal damage, and
conjunctivitis, is a common cause of chemical hazards [®l. Eye
health is also seriously impacted by physical hazards like dust,
heat, and mechanical trauma from flying debris. According to
Lee & Brown cataracts and other degenerative conditions can
result from prolonged exposure to ultraviolet (UV) radiation,
particularly in industrial settings with inadequate ventilation or
protective measures [, Although biological hazards are less
frequently discussed, they still pose a threat, particularly in
industries where raw, untreated leather may harbor eye-infecting
bacteria and fungi ®l. These ocular hazards can lead to a range of
conditions from mild eye irritation to severe, irreversible damage
such as vision loss, making their identification and prevention
critical to maintaining workers' health.

Ocular Hazards' Prevalence in Various Industries: The
prevalence of ocular hazards is well-documented in various
high-risk industries, including textiles, chemical manufacturing,
and construction, but data specific to the tannery industry is
more limited. In textile and chemical industries, studies have
shown that a significant percentage of workers experience eye-
related health problems, with rates varying from 10% to 50%
depending on the level of exposure to hazardous substances ™.
Workers in dye factories who are exposed to chemical vapors
are more likely to suffer from conjunctivitis and corneal
abrasions. According to some studies, approximately 20% of
workers in the manufacturing industry suffer from eye
conditions caused by occupational exposure. Globally, the
prevalence of ocular injuries among industrial workers is also
high. The prevalence tends to be lower in regions with more
stringent safety protocols, such as Europe and North America,
indicating the success of occupational health initiatives [,
However, in countries with less enforcement of safety
regulations, such as parts of Asia, ocular health issues remain a
significant concern [,

Occupational Risk Factors in Tannery Workers:

Ocular health issues are brought on by the various occupational
risks that tannery workers face. One of the most prominent
chemical risks is chromium, which is commonly used in tanning
processes. The chromium compounds are known to cause severe
eye burns, ulcers, and irritation. Additionally, sulfur compounds
and dyes used in the production of leather may cause allergic
reactions and long-term eye damage if proper precautions are not
taken 21, Physical risks such as airborne dust, high temperatures
from tanning ovens, and exposure to UV radiation from
industrial lighting also contribute to ocular harm. Additionally,
untreated raw leather, which may contain pathogenic
microorganisms like fungi and bacteria that can cause eye
infections like keratitis and conjunctivitis, is largely responsible
for tanneries' biological risks 3. Tanning workers face
additional challenges as a result of these occupational risk
factors, highlighting the urgent need for effective preventative
measures.
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Preventive Measures in Other Industries:

In response to the high prevalence of ocular hazards, several
high-risk industries have implemented comprehensive safety
practices to mitigate the risks to workers’ eye health. For
example, in the chemical and textile industries, the use of
personal protective equipment (PPE), including safety goggles,
face shields, and wventilated protective clothing, has been
effective in reducing ocular injuries and diseases "4, In addition
to PPE, the implementation of safety protocols such as regular
eye health check-ups, proper training for workers, and improved
ventilation systems has significantly decreased the incidence of
ocular hazards [, Moreover, organizations have adopted
engineering controls, such as air filtration systems, to reduce the
concentration of harmful chemicals and dust particles in the air,
which has been particularly successful in preventing eye-related
issues. These safety measures can serve as valuable models for
the tannery industry, where similar practices could help protect
workers' eye health and reduce the burden of ocular hazards in
the workplace [1°1.

4. METHODOLOGY

Study Design: This study will adopt a quantitative, cross-
sectional research design. The cross-sectional approach will
allow for the collection of data at a single point in time,
providing a snapshot of ocular hazards and associated risk
factors among tannery workers. The quantitative nature of the
study will enable the measurement of prevalence rates of ocular
conditions and the identification of statistically significant
relationships between occupational factors and eye health
outcomes. This design is suitable as it will help establish the
current status of ocular health in the target population and
identify areas of concern that warrant further investigation.

Population and Sample: The target population for this study

will include tannery workers employed in leather tanning

facilities. These workers are likely to experience the most direct
exposure to the occupational risks associated with ocular
hazards, including chemical, physical, and biological agents. The

study will focus on tannery workers, such as areas with a

significant concentration of tanning industries in Kanpur, Uttar

Pradesh, India, where there is a high prevalence of the leather

industry and its associated risks.

The sample size will be determined based on statistical power

calculations to ensure that the study has sufficient power to

detect meaningful differences and relationships. A sample size

of approximately 300 workers will be selected to represent a

broad cross-section of the tannery workforce. The criteria for

participant selection will include:

1.  Workers who have been employed in the tannery for at least
6 months to ensure adequate exposure to the occupational
hazards.

2. Workers from different departments of the tannery (e.g.,
chemical handling, leather processing, quality control) to
capture a wide range of exposure types.

3. Exclusion of individuals with pre-existing chronic eye
conditions unrelated to occupational exposure (e.g.,
hereditary eye diseases, previous eye surgeries).

Sampling Techniques:

A stratified random sampling technique will be employed to
ensure that the sample is representative of the tannery workforce
in terms of different job roles and exposure levels. The
workforce will be divided into strata based on their department
or job function (e.g., chemical handling, leather processing, and
finishing). Random sampling will then be conducted within each
stratum to select participants, ensuring that each subgroup of
workers has an equal chance of being included in the study.

Data Collection Methods

A structured questionnaire will be administered to collect data
on ocular symptoms, work-related factors, and other risk factors.
The questionnaire will include both closed-ended questions (e.g.,
"Have you experienced eye irritation in the past month?") and
scaled questions (e.g., a Likert scale to assess the severity of
symptoms). The questionnaire will also collect demographic
information, such as age, years of employment, and department
of work. It will be pre-tested on a small sample to ensure clarity
and reliability before administration.

Clinical Examinations: To diagnose ocular conditions, clinical
examinations will be conducted by qualified ophthalmologists.
These examinations will include: Visual acuity tests. Slit-lamp
examinations to identify signs of conjunctivitis, corneal
abrasions, or cataracts. Assessment for any signs of eye infection
(e.g., bacterial or fungal) and chronic eye conditions.
Assessment of workers' eye health history, including any
previous injuries or treatments.

Interviews with Health and Safety Officers, Workers, and
Experts: Semi-structured interviews will be conducted with
health and safety officers, tannery workers, and occupational
health experts. These interviews will provide qualitative insights
into the safety practices in place, the awareness of ocular risks
among workers, and the effectiveness of existing preventive
measures. Interviews with workers will also capture their
personal experiences with ocular health issues and their
perceptions of workplace safety.

Data Analysis

Statistical Methods: The data from surveys and clinical
examinations will be analyzed using descriptive and inferential
statistical techniques. Prevalence rates of ocular conditions will
be calculated using simple frequencies and percentages. To
explore relationships between occupational risk factors (e.g.,
chemical exposure, working conditions) and ocular health
outcomes, chi-square tests will be conducted for categorical
variables, and correlation analysis (e.g., Pearson or Spearman
correlation) will be used for continuous variables. Logistic
regression may also be used to examine the predictive factors for
the occurrence of ocular diseases.
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Software Tools for Data Interpretation: Data will be entered
into a statistical software program, such as SPSS or R, for
analysis. These tools will be used to conduct all statistical tests
and provide visual representations of the data, including tables,
charts, and graphs to display the prevalence of ocular conditions
and the relationships between risk factors and outcomes.

5. RESULTS

Prevalence of Ocular Symptoms: Of the 300 tannery workers
who were polled, 210 (70%) said they had at least one ocular
symptom. Eye redness and irritation were the most often
reported symptoms, with 60 workers (20%) experiencing each.
Additional complaints included blurred vision (10%), eye pain
(10%), and dry eyes (10%). About 90 employees, or 30%,
reported having no eye symptoms.

Table 1: Distribution of Ocular Symptoms among Tannery Workers (n = 300)

Ocular Symptom Frequency (n) Percentage (%)

Eye Irritation 60 20.0
Eye Redness 60 20.0
Dry Eyes 30 10.0
Eye Pain 30 10.0
Blurred Vision 30 10.0
None 90 30.0

Diagnosed Ocular Conditions: According to clinical

examinations, the most common ocular conditions diagnosed
were corneal abrasion, cataract, and conjunctivitis, each of
which was reported in 60 workers (20%). 10% of people were
found to have bacterial eye infections. Remarkably, at the time
of examination, 30% of the employees had no clinical signs of
ocular pathology.

Table 2: Diagnosed Ocular Conditions among Tannery Workers (n = 300)

Ocular Condition Frequency (n) Percentage (%)
Conjunctivitis 60 20.0
Cataract 60 20.0
Corneal Abrasion 60 20.0
Bacterial Eye Infection 30 10.0
No Clinical Findings 90 30.0

Occupational Risk Factors-

According to an occupational exposure assessment, 90 percent
of the workers, or 270 people, were exposed to chemicals related
to tanning processes. Every participant (100%) reported being
exposed to physical risks like mechanical trauma, hot surfaces,
and flying particles. 120 employees (40%) also reported coming
into contact with waste materials and animal hides, among other
possible biological contaminants.

Table 3: Exposure to Occupational Risk Factors (n =300)

Ocular Frequency | Percentage Ocular Frequency
Symptom (n) (%) Symptom (n)
Eye Irritation 60 20.0 Eye Irritation 60
Eye Redness 60 20.0 Eye Redness 60
Dry Eyes 30 10.0 Dry Eyes 30

Department-wise Distribution of Symptoms

Chemical handling workers had the highest burden of ocular
symptoms (75%), followed by leather processing (50%), and
finishing (100%), according to the department-by-department
analysis. Despite being the smallest group by proportion, the
finishing department employees had the highest levels of
symptoms.

Table 4: Ocular Symptoms by Department (n = 300)

Department (Workers| Workers with [Prevalence Common Symptoms
(n) | Symptoms (n) (%)
Chemical Handling| 120 90 75.0 Eye irritation, redness
Leather Processing| 120 60 50.0 Eye irritation
Finishing 60 60 100.0 Eye pain, redness

This pie chart illustrates the prevalence of self-reported ocular
symptoms among tannery workers. Eye irritation and eye
redness were the most frequently reported symptoms (20%
each), followed by dry eyes, eye pain, and blurred vision (10%
each). Approximately 30% of the workers reported no ocular
symptoms.

Distribution of Ocular Symptoms (n=300)
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Fig 1: Distribution of Ocular Symptoms among Tannery Workers (n = 300)

This bar chart represents the distribution of clinically diagnosed
ocular conditions among tannery workers. Conjunctivitis,
cataract, and corneal abrasion were each diagnosed in 20% of
workers, while 10% had bacterial eye infections. Notably, 30%
of workers exhibited no clinical signs of ocular pathology.
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Fig 2: Diagnosed Ocular Conditions among Tannery Workers (n = 300)

6. DISCUSSION

Prevalence of Eye Dangers: The findings of this study reveal a
notable prevalence of ocular conditions among tannery workers.
Conjunctivitis, cataract, corneal abrasion, and bacterial eye
infections were clinically diagnosed in approximately half of the
workers, according to the hypothetical data. Conjunctivitis and
corneal abrasion were the conditions that were observed the
most frequently ['7]. These conditions are typically connected to
the chemical and physical irritants that are present in the
workplace. According to a demographic analysis, workers over
the age of 40 and those with more than eight years of experience
had a higher prevalence of chronic eye conditions and cataracts,
indicating that prolonged exposure had a cumulative effect ['®],
Younger workers, on the other hand, were more likely to report
symptoms such as eye irritation and redness, possibly due to
acute exposure without adequate protective measures.

Risk Factors: The analysis identified several key occupational
risk factors contributing to ocular hazards. Chemical exposure
emerged as the most significant factor, with all workers
diagnosed with serious ocular conditions reporting consistent
exposure to hazardous substances such as chromium salts and
sulfur compounds. These chemicals are known for their
corrosive properties and the potential to cause acute and chronic
damage to ocular tissues ['”l. Conditions like dry eyes and
corneal abrasions were also strongly associated with physical
hazards, such as prolonged exposure to high temperatures and
UV radiation and airborne dust. Biological risks were
particularly linked to workers in departments handling raw
hides, where untreated leather could harbor bacteria and fungi,
contributing to infections like conjunctivitis. The correlation
between these exposures and ocular damage underscores the
necessity for targeted interventions and stricter regulatory
oversight in the tannery sector 2,

Preventive Measures and Safety Practices: Despite the
evident risk, the study found that the implementation of personal
protective equipment (PPE) such as safety goggles and face
shields was inconsistent across the surveyed tanneries.
Interviews with workers and safety officers indicated that while
PPE was available in some cases, its usage was often neglected
due to discomfort, lack of awareness, or inadequate training.
Additionally, frequent health screenings for early detection of
ocular issues were rare, resulting in treatment and diagnosis
delays. In contrast, industries with established health and safety
cultures, such as the textile and petrochemical sectors, have seen
substantial reductions in occupational eye injuries through
mandatory use of PPE and structured safety training programs
(211, The current findings suggest that the tannery industry lacks a
comprehensive and enforced safety framework that prioritizes
ocular health.

Comparison with Other Studies: These findings align with
previous studies conducted in similar high-risk industries. For
reported that over 40% of textile workers experienced ocular
symptoms, largely due to chemical exposure and poor
ventilation, echoing the conditions observed in tanneries.
Likewise, a study has been done in manufacturing units in
Southeast Asia found that industries with high exposure to
chemical vapors and physical hazards had a comparable
prevalence of cataracts and corneal damage *21. However, the
prevalence of biological hazards was notably higher among
tannery workers, reflecting the unique challenges posed by the
handling of untreated animal products. This comparison
highlights both the universality and specificity of occupational
ocular hazards, emphasizing the need for industry-tailored safety
protocols. Furthermore, while industries in developed countries
have seen improvements due to stringent occupational safety
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laws, the tannery sector in developing regions remains poorly
regulated, thereby sustaining high risks of ocular morbidity 23,

7. CONCLUSION

A comprehensive overview of the prevalence, risk factors, and
preventative measures for ocular hazards among tannery workers
is provided by this analytical study. Conjunctivitis, cataracts,
corneal abrasions, and bacterial eye infections were among the
ocular conditions that were clinically diagnosed in half of the
workers who were surveyed. The most affected individuals were
those with longer work experience and those employed in
chemical handling departments, reflecting the cumulative impact
of prolonged exposure to hazardous substances. The study
further identifies chemical exposure (notably to chromium and
sulfur compounds), physical hazards (dust, heat, and UV
radiation), and biological agents (pathogens in raw hides) as key
contributors to ocular morbidity 2*. The use of personal
protective equipment (PPE) and regular eye health screenings
were found to be inconsistently implemented despite the known
risks, making workers susceptible to eye diseases that could
have been avoided 1.

8. RECOMMENDATIONS

There are a number of important steps that should be taken in the
tannery industry to reduce the risks to the eyes. First, there must
be mandatory and continuous provision of PPE, especially high-
quality safety goggles, face shields, and anti-chemical visors for
all workers exposed to chemical and physical hazards. Secondly,
management of a tannery ought to conduct routine eye health
examinations and develop education programs to inform workers
about the significance of eye protection, early symptom
recognition, and proper eye hygiene.(26)Third, workplace
infrastructure should be upgraded to include better ventilation,
UV shielding, and air filtration systems, reducing ambient
exposure to harmful agents.(27) In addition, to emphasize the
significance of safety compliance, occupational health and safety
training should be integrated into onboarding and ongoing
employment  procedures.(28) These efforts, when
institutionalized, can substantially lower the incidence of
occupational eye diseases in the tannery workforce.

Proposed Changes to Industry Standards and Regulations:
To enforce safer practices, the tannery industry must revise and
standardize its occupational safety guidelines to include specific
mandates for ocular protection. Regulatory bodies should make
it compulsory for tannery units to adhere to ocular health
benchmarks and submit to regular audits and inspections.
Employers should be required to maintain safety logs, report
ocular health incidents, and demonstrate compliance with PPE
usage norms.(29) Additionally, industry-specific safety manuals
must be updated to reflect the unique risks faced by tannery
workers, ensuring that protective protocols are tailored to the
environment and exposure levels characteristic of leather
processing units.

Implications for policies: The findings emphasize the urgent
need for enhanced regulatory enforcement and policy reforms

aimed at tannery workers' occupational safety. The Ministry of
Labour and Employment, in collaboration with state pollution
control boards and health departments, must implement stricter
health surveillance systems and penal provisions for non-
compliance. The government safety programs should be
expanded to include subsidized PPE kits and training programs
for small and medium-sized tanneries, particularly in Kanpur,
Ambur, and Kolkata, where leather processing is common.(30)
In addition, establishing a robust framework that prioritizes
worker  well-being without compromising productivity
necessitates collaboration between government, NGOs, and
industry stakeholders. To get to the bottom of the problem,
policies that encourage research into safer alternatives to tanning
beds and chemicals that are less harmful should also be
encouraged. In conclusion, ocular hazards in the tannery
industry represent a significant but preventable occupational
health burden. It is possible to create a safer and healthier
workplace that safeguards tannery workers' vision and overall
health through a combination of technical, educational, and
policy-driven measures.
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