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ORIGINAL ARTICLE

OCULAR MORBIDITY AND ASSOCIATED RISK 
FACTORS AMONG MARBLE MINEWORKERS

Muhammad Suliman, Mufarriq Shah, Shoaib Asmat, Shazia Noreen, Daud jan, Yumna Tariq
Pakistan Institute of Community Ophthalmology, Hayatabad Medical Complex, Peshawar

ABSTRACTABSTRACT
Background: The marble industry and stone quarries affect the health of workers in the industry and have a 
negative effect on those living in the area of the industry, the whole ecosystem, and public health as a whole. This 
study aimed to determine the ocular morbidities and associated risk factors in marble mineworkers.
Material & Methods: This cross-sectional study, conducted at different mining sectors in District Buner, 
Khyber Pakhtunkhwa province, Pakistan, included participants aged 18 and above. Participants underwent 
a comprehensive ocular examination, including a detailed history of the work category, work duration, ocular 
symptoms, and ocular morbidities such as conjunctivitis, cataracts, and pterygium. SPSS software was used 
for analysis. Chi-square tests and logistic regression were used to assess associations between occupational 
characteristics and ocular morbidity.
Results: Most of the total 88 participants were in the age group of 18 to 30 years (n =37; 42%). Three-fourths (n = 
66; 75%) of the participants were educated. Factory workers contributed to 29.5% (n=26). Among the participants, 
30.7% (n= 27) had work experience of less than 5 years at the site and 19.3 % (n=17) had 20 years or more work 
experience. There was a significant association of ocular symptoms with work experience (p = 0.00) but no significant association of 
ocular symptoms with working indoors, outdoors or both (p = 0.623). Corneal opacities were the most common 
anterior segment morbidities, found in 38.6% (n=34) of participants in the right eye and 22.7% (n=20) in the left 
eye, followed by pterygium (n=9; 10.2 %). None of the participants was using any protective eyewear.
Conclusion: Corneal opacities and pterygium were common in marble workers. Using personal protective 
equipment could have a preventing effect on ocular hazards to reduce ocular complications in marble mineworkers.
KEY WORDS: Cataract; Conjunctivitis; Corneal opacities; Ecosystem; Mine workers; pterygium. 
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These accidents lead to serious outcomes, such as 
permanent disability, or death.2 In several studies, 
mining and quarrying have been shown to be one of 
the most dangerous sectors because of the inherent 
characteristics, such as exposure to damp, dust, gas, 
smoke, noise, and mechanical vibration.3,4

Marble workers are more vulnerable to weather, 
sunshine, and the reflection of sunlight from marble 
floors and walls. Various instruments, including 
hand tools, power saws, and explosives, are 
used in quarry operations. The environment in 
which quarries operate is dry, dusty, and highly 
contaminated. These elements raise the possibility 
of foreign particles coming into contact with the eyes. 
Consequently, blindness and vision impairment can 
be seen as the most important occupational risks in 
these workers; and photokeratitis, dermatitis in the 
summer months.5

Injuries to the anterior segment of the eye and ocular 

INTRODUCTION INTRODUCTION 
The marble industry and stone quarries affect the 
health of workers in the industry and have a negative 
effect on people living in the area of the industry, the 
whole ecosystem, and public health as a whole.1 
The possibility of industrial accidents is increased 
during the process of making large marble blocks 
portable such as cutting, loading and transporting. 
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surface are frequent in the marble industry and stone 
quarries. The most common cause of eye injuries 
in low- and middle-income nations is at work. The 
lifetime prevalence of these injuries is 4.4%, and the 
age-specific prevalence ranges from 2% to 6%.6 An 
estimated 1.6 million people become blind because 
of 55 million ocular injuries annually.7 Eye fatigue, 
corneal, lens, and ocular surface degeneration, 
exposure to foreign objects, and severe perforating 
injuries resulting in blindness are among the most 
frequent ocular conditions.8,9 A study reported 
pterygium the most common (22.03%) ocular 
morbidity followed by cataract (11.86%) and 
conjunctival melanosis (8.47%) in workers in mines.4  
The use of protective eyewear has a critical role in the 
prevention of eye injuries, however, a study reported 
that only 2% of workers used protective glasses in 
stone-cutting factories.10 Preventing vision loss in 
people with eye disorders through optimal care of 
ocular disease is crucial. It is lessened when these 
patients receive the proper care that addresses their 
eye health issues.11 Existing general services and 
resources are linked to the establishment of an eye 
care delivery system for the treatment of eye illnesses 
and the prevention of blindness.12 
Ocular injury is a major global public health concern 
and a major preventable cause of blindness. Factors 
such as un-organized working conditions; a lack 
of execution of regulations, a lack of awareness, 
availability, or frequent usage of protective 
equipment such as safety goggles, and delays in 
obtaining proper treatment lead to a high burden 
of ocular trauma.13-15 Marble miners are at a higher 
risk of acquiring ocular morbidities due to a variety 
of occupational dangers, including dust, UV rays, 
and mechanical accidents. The prevalence and risk 
factors of these disorders are not well documented, 
and eye health in this population is frequently 
ignored. In addition to examining risk factors like 
age, length of work, and absence of protective 
gear, this study attempted to determine the types 
and prevalence of eye problems among marble 
mineworkers. The results will guide preventive 
measures, enhance occupational safety, and 
support laws that safeguard the eye health of marble 
mineworkers.

MATERIAL AND METHODSMATERIAL AND METHODS
This cross-sectional study was conducted from the 
12th of March to the 21st of April 2024 at different 
mining sectors in District Buner, Khyber Pakhtunkhwa 
province, Pakistan. Ethical approval was taken from 
the ethical committee of the Pakistan Institute of 
Community Ophthalmology, Hayatabad Medical 
Complex, Peshawar (No. 003/UGS/PICO/2024 
dated 01/01/2024). Approval was taken from the 
president of the marble mining association in 
Malakand division and signed informed consent 
was obtained from each participant of the study. 

Participants were assured that their data would be 
kept confidential during the procedure. This study 
followed the Declaration of Helsinki. The study 
comprised participants who had worked at marble 
mining sites for at least a year and were at least 18 
years old. Individuals with a history of ocular surgery 
or systemic diseases affecting vision and those who 
declined to participate were excluded. 
A self-made pre-tested validated questionnaire was 
used in face-to-face interviews for data collection. 
Participants were examined in a spacious, well-lit 
room. Before eye examination, a detailed history 
of each participant about the work category, work 
duration and level of education was recorded. 
 Participants underwent a comprehensive ocular 
examination including visual acuity assessment 
using a Snellen chart at a distance of 6 meters. 
Anterior segment examination was performed using 
a Binomag Loupe to evaluate the anterior segment 
for common ocular conditions such as conjunctivitis, 
cataracts, and pterygium. Fundoscopy, to assess the 
posterior segment, was performed through a direct 
ophthalmoscope. All findings were meticulously 
documented in the questionnaire for each participant, 
including any ocular conditions identified and 
recommendations for further management or referral 
to an ophthalmologist if necessary.
Statistical Program for Social Sciences software 
was used for analysis. The prevalence of ocular 
morbidity and demographic factors were subjected 
to descriptive statistics. Chi-square tests and 
logistic regression analyses were used to assess 
associations between occupational characteristics 
(such as job role and exposure length) and ocular 
morbidity while controlling for relevant confounders.

RESULTSRESULTS
All of the eighty-eight male participants working in 
marble industries in the district took part in this study. 
Most of the participants (n =37; 42%) were in the age 
group of 18 to 30 years, and three participants were 
above 60 years. Of the total 88 participants, 34% (n 
= 30) were educated till a secondary level, and 10% 
(n = 9) were higher secondary level. Factory workers 
contributed to 29.5% (n = 26) (Table 1).
Among the participants, 30.7% (n = 27) had work 
experience of less than 5 years at the site and 19.3 
% (n = 17) had 20 years or more of work experience. 
Of the total participants, 86.4% (n = 76) experienced 
at least one or more than one ocular symptom while 
13.6% (n=12) participants did not experience any oc-
ular symptoms. More than one-fourth (n=24; 27.3%) 
of participants who had work experience of less than 
5 years at the site reported ocular symptoms. All of 
the 17 participants with work experience of more than 
20 years had some ocular symptoms (Table 2). There 
was a significant association of work experience with 
ocular symptoms (p = 0.00). 
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Table 1: Demographics profile of participants.

Characteristics Category
Frequency

n (%)

Age in years

18-30 37 (42)

31-45 30 (34.1)

46-60 18 (20.5)

>60 3 (3.4)

Total 88 (100)

Education

Illiterate 22 (25)

Primary 17 (19.3)

Middle 10 (11.4)

Secondary 30 (34.1)

Higher sec-
ondary 9 (10.2)

Total 88 (100)

Work category

Quarry 
worker 18 (20.5)

Factory 
worker 26 (29.5)

Crush plant 
worker 12 (13.6)

Owner and 
others 32 (36.4

Total 88

Symptoms of dry eyes were more common in crush 
plant workers. The association of dry eyes with the 
work category is shown in Table 3. 

Table 2: Work experience and ocular symptoms

Work Ex-
perience 
in Years

Ocular symptoms

Yes n (%) No n(%)
Total
n(%)

<5 24(27.3%) 3(3.4%) 27(30.7%)

6 to 10 20(22.7%) 4(4.5%) 24(27.3%)

11 to 15 8(9.1%) 3(3.4%) 11(12.5%)

16 to 19 17(20.4%) 3(2.3%) 20(22.7%)

≥20 17(19.3%) 0(0.0%) 17(19.3%)

Total 76(86.4%) 12(13.6%) 88(100.0%)

Amongst the 61 (69.3 %) participants who were 
working outdoors, 54 had some ocular symptoms. 
Nine (10.2 %) of the participants were working in-
doors and seven of them were experiencing ocular 
symptoms, while among the 18 participants who 
were working both outdoors and indoors, 15 had 
ocular symptoms. There was no significant difference 
in ocular symptoms among participants working 
indoors, outdoors or both (p = 0.623).
Out of 88 participants, 51 (58%) had refractive errors. 
Astigmatism was more common (n = 26, 29.5 %) 
followed by myopia (n = 12, 13.6 %). Ten participants 
had hypermetropia. By examination, corneal opac-
ities (59.6%) were the most prevalent finding (38.6 
% in right eyes and 22.7 % in left eyes).
Ocular morbidities of the anterior segment of the 
right eyes and left eyes of participants working in 
different categories are shown in Table 3 and Table 
4 respectively.

Table3. Association of work category of participants with dry eye

Work category of partici-
pant

Symptoms of dry eyes P value

Yes
n (%)

No
n(%)

Total
n(%)

0.043

Quarry worker 10(11.4%) 8(9.1%) 18(20.5%)

Factory worker 10(11.4%) 16(18.2%) 26(29.5%)

Crush plant worker 6(6.8%) 6(6.8%) 12(13.6%)

Owner and others 6(6.8%) 26(29.5%) 32(36.4%)

Total 32(36.4%) 56(63.6%) 88(100.0%)
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DISCUSSIONSDISCUSSIONS
The higher prevalence of refractive errors, Pterigium, 
corneal opacities and dry eye is mostly caused by the 
occupational environment of marble mineworkers, 
which is marked by UV exposure, and a lack of pro-
tective gear. Lack of knowledge about eye protection 
and socioeconomic barriers to healthcare access 
exacerbate these diseases even further.13, 14 Findings 
from this study show that all 88 male workers were 
working in three different sectors, including quarries, 
marble factories, and crushing plants. Three-fourths 
of the participants were educated, and one-fourth of 
the participants worked in marble mining for at least 
20 years. Work experience was significantly associat-
ed with ocular symptoms (p=0.00). The association 
of ocular symptoms was not significant with working 
indoors, outdoors, or both (p = 0.623). Dry eyes were 
the most common symptom. Corneal opacities were 
the most common anterior segment morbidities and 
were found more in the right eyes of participants than 
the left eyes (34 vs. 20). The second leading ocular 
morbidity was pterygium. 
All of the workers were males. The lack of female par-
ticipation in the marble industry in District Buner can be 
attributed to a combination of factors. There is a lot of 
physical labor involved in the marble sector, especially 
in the quarrying and processing stages. Women are 
perceived as being unfit or unsafe for jobs like moving 
large stones or operating machinery. There may be 
a stigma attached to women working in some fields, 
particularly those that are perceived as better suited for 
men, like mining or construction. Furthermore, a large 
number of marble quarries and processing facilities 
are situated in isolated or rural regions, where cultural 
attitudes towards women working outside the home 
are even more restrictive. According to comparable 
studies, conducted in India and Egypt, mine workers 
who operate on the sites are usually male.10,16  
Findings from this study show that the majority of work-
ers were either young or middle-aged. These results 
align with those of similar studies conducted in Ghana 
and India.17,18 Among the 88 workers, 80.7% had fewer 
than 20 years of job experience, which is in line with a 
study conducted in Egypt, which reported 78.4% had 
less than 20 years of work experience.16 A similar result 
has been reported by researchers in Ghana, who found 
that 37.4% of workers had more than 10 years of work 
experience.19 In contrast, a study conducted in Nigeria 
reported that workers had just 5 years or less of work 
experience.20 Employees with several years of experi-
ence are less likely to have work-related injuries because 
they are more seasoned, mature, and knowledgeable of 
workplace dangers. Unfortunately, in our study, all of the 
workers with experience of 20 years or more have ocular 
symptoms. These are primarily because an exposure 
to industrial environment for several years increases 
the risk of ocular symptoms, and secondly, none of 
the participants in our study were wearing protective 
eyewear which increases the risk of ocular hazards.20

It has been noted that ocular health is adversely affect-
ed by marble quarries since eye injuries rank third in 
frequency after injuries to the hands and feet.21 Among 
the mine workers, corneal opacities were the most 
common anterior segment morbidity (38.6 %) followed 
by pterygium (10.2%). Pterygium was found to be the 
second leading ocular morbidity among mine workers 
in Türkiye, contributing (8.7%).3 Pterigium is reported 
to be the most common followed by pingueculae, in 
a study conducted in Ghana.17 Exposure to high UV 
radiation from sunshine, dust, and environmental fumes 
may result in pterygium.22  Another study reported 
cataracts and pterygium as the most prevalent ocular 
problems among the quarry workers.4 These differences 
might be due to the different nature of work in marble 
mining sites. 
Finding from this study shows that 58% of workers 
had refractive errors. These findings align with a study 
reporting myopia as common in quarry workers in Tamil 
Nadu.23 A similar result was documented in a study con-
ducted in Turkiye, reporting refractive error as the most 
common ocular morbidity in marble workers. 3Contrary 
to that, a study from Ghana reported that the majority of 
the workers among participants in that study had normal 
visual acuities.15 One reason for this difference may be 
that corneal opacities, causing refractive errors, were 
more common in our study. Not using protective eye-
wear by participants in our study could be the reason 
for the greater number of corneal opacities. 

CONCLUSIONCONCLUSION
The study highlights a considerable burden of oc-
ular morbidity among marble mineworkers with a 
significant association of ocular symptoms with work 
experience (p = 0.00). Conditions such as corneal 
opacities were the most common anterior segment 
morbidities, found in 38.6% (n=34) of participants 
in the right eye and 22.7% (n=20) in the left eye, 
followed by pterygium (n=9; 10.2 %).
Recommendatiions: The following recommenda-
tions aim to improve the quality of life and occupa-
tional safety for marble mineworkers to reduce the 
risk of preventable vision loss.
•	 Frequent eye screenings: To identify and treat 

eye disorders early, provide routine eye exams 
at mining sites.

•	 Use of protective eyewear: To avoid dust and 
UV-related eye damage, make it essential to use 
safety goggles.

•	 Health education: Teach mineworkers the value 
of eye protection, proper cleanliness, and how 
to prevent eye diseases.

•	 Available eye treatment Services: Make sure 
that eye treatment is both reasonably priced and 
easily available by using insurance coverage or 
mobile clinics.

•	 Policy and research support: Encourage further 
research for eye health in occupational safety 
regulations.
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