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ABSTRACT

Introduction: The importance of pre-employment check-ups
cannot be understated. Every year visual impairment causes an
enormous loss of productivity running in billions worldwide. One
of the major reasons for this is lack of comprehensive data on
national and international levels about the prevalence of visual
impairment in the working sector.

Aim: To assess the prevalence of ocular manifestations and visual
impairment among the pre-employment screening candidates at
a tertiary care hospital, Tamil Nadu, India.

Materials and Methods: This cross-sectional prospective study
was conducted, from March 2022 to July 2022, at Trichy SRM
Medical College Hospital and Research Centre, Tiruchirappalli,
Tamil Nadu, India. All the pre-employment candidates who
attended the Ophthalmology Outpatient Department were

included in the study. A comprehensive ophthalmic evaluation
was done to all the pre-employment candidates. The Statistical
Package for Social Sciences (SPSS) version 2.0 was used for
the data analysis.

Results: A total of 530 candidates were screened during this
period, which included 325 (61.3%) males and 205 (38.6%)
females. The mean age was 33.75+11.52 years. The most
common ocular manifestation was refractive errors in 52 (9.81%),
senile cataract in 43 (8.11%), presbyopia in 32 (5.66%) and
amblyopia in 20 (3.77%) patients.

Conclusion: The overall prevalence of ocular manifestations
and visual impairment among visual impairment was 43.39%.
This helps in early detection of ocular morbidities among pre-
employment candidates and appropriate and timely intervention
will improve the productivity of the candidate.
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INTRODUCTION

The most important and complex sense is vision. World Health
Organisation (WHO) estimates about 1.04 billion people worldwide
who needs correction and 49% of them have either no or inadequate
correction [1-3]. India is one of the largest economies in the world;
India aspires to be a $5 trillion economy. About 68 million employees
are currently registered in India; with many millions more unofficial
workers, but there is productivity loss in employment, these include
absenteeism and reduction in workforce participation. One of the
major reasons for loss of productivity is related to health problems,
Eye and vision disorders are the second most prevalent health
problem. Suffering from visual impairment is likely to impede the
productivity [4]. WHO in 2009 estimated that annually $269 billion of
productivity is lost worldwide due to uncorrected vision. Productivity
losses due to the same reason are more in Asia (159 billion §), in
America (57 bilion $), Europe (50 billion $) and in India alone it
is about (37 billion $) as per WHO 2009 Statistics [5]. Poor eye
health imposes a recurring cost to the Indian economy equivalent
t0 0.6% of Gross Domestic Product (GDP) (INR 1.2 trillion) resulting
in a substantial constraint on the country’s growth aspirations [4].
Avoidable blindness reduces the probability of working by 30%,
and those who remain in employment are 20% less productive.
Also, caregivers spend 5-10% of their time taking care of those with
blindness and the worst forms of visual impairment [4].

The aim of the study was to assess the prevalence of ocular
manifestations and visual impairment among pre-employment
screening candidates at a tertiary care hospital, Tamil Nadu, India.

MATERIALS AND METHODS

This cross-sectional prospective research was conducted in the
Department of Ophthalmology at Trichy SRM Medical College
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Hospital and Research Centre, Tiruchirappalli, Tamil Nadu, India,
from March 2022 to July 2022. The Institutional Ethical Committee
approval was obtained (Ref No:211/TSRMMCH&RC/ME-1/2022-
IEC No:060). Pre-employment screening check-up included a
comprehensive ocular examination conducted in the Department of
Ophthalmology; the Department of Medicine conducted the physical
examination and laboratory investigations. The pre-employment
candidates included labours, clerks, computer operators, and
drivers in the tyre industries. The sample size was calculated using
WHO sample size calculator with 95% confidence interval and 10%
level of significance.

Inclusion criteria: All candidates aged 18-59 years appearing for
pre-employment screening were included in the study.

Exclusion criteria: Those not willing for ocular examination/those
who have not given the consent to participate in study and patients
attending Ophthalmology Department for eye check-up other than
pre-employment screening were excluded from the studly.

Candidates were apprised of the nature of the examination and
its intended purpose, after obtaining their consent, the candidates
demographic details (name, age, sex, address and occupation)
were noted.

Study Procedure

Ophthalmic examination included measurement of visual acuity
with Snellen distance visual acuity chart and Roman near vision
chart and best corrected visual acuity. The pseudoisochromatic
Ishihara colour plates were used to screen for colour blindness.
Any candidates who had visual field defect on confrontation were
subjected to visual field examination using perimetry machine.
Detailed anterior segment examination was performed under
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slit lamp. Posterior segment examination was done using 90D
lens and indirect ophthalmoscope. Anterior segment and fundus
photography was taken in case of any ocular pathology. Intraocular
Pressure (IOP) was screened using non contact tonometer, those
who had IOP >21 mmHg was confirmed using Goldman applanation
tonometer. In any glaucoma suspects further evaluation was done
with pachymetry for central corneal thickness, perimetry to rule out
visual field defects. B-scan ultrasonography was done to rule out
posterior segment pathology in those whose fundus could not be
visualised due to ocular media opacity.

STATISTICAL ANALYSIS

Statistical Package for Social Sciences (SPSS) version 2.0 was used
to enter and analyse the data. The mean and standard deviation of
a person’s age were calculated using descriptive statistics. For the
ocular findings, a percentage was derived.

RESULTS

During the study period, 530 candidates were screened. Out of the
530 candidates, 325 (61.3 %) were male and 205 (38.6%) were
females [Table/Fig-1]. The mean age was 33.75+11.52 years. The
top two common ocular findings were refractive error 52 (9.81%)
and senile cataract 43 (8.1%) [Table/Fig-2]. Overall, 50 (9.43%)
patients were symptomatic and 180 (33.96%) were asymptomatic.

Age (years) Males Females
18-28 115 72
29-38 88 79
39-48 74 29
49-58 48 25
Mean+SD 81.25+24.29 51.25+24.41
Ocular morbidity/diagnosis n (%)
Emmetropia /No ocular morbidity 300 (57%)
Refractive error 52 (9.81%)
Amblyopia 20 (3.77%)
Cataract 43 (8.11%)
Glaucoma 4 (0.75%)
Ptosis 2 (0.38%)
Allergic conjunctivitis 10 (1.89%)
Colour blindness 5(0.94%)
Corneal opacity 2 (0.38%)
Diabetic retinopathy 12 (2.26%)
Hypertensive retinopathy 15 (2.83%)
Strabismus 5(0.94%)
Presbyopia 32 (5.66%)
Age related macular degeneration 5(0.94%)
Pterygium 13 (2.45%)
Corneal degeneration 10 (1.89%)
Total 530 (100%)

[Table/Fig-2]: Prevalence of ocular manifestations.

[Table/Fig-3]: Right eye -Glaucomatous optic disc. [Table/Fig-4]: Left eye -Ptosis.
[Table/Fig-5]: Rosette cataract. [Table/Fig-6]: Left eye: Cataract and exotropia (Images from left to right)
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Refractive error without amblyopia was present in 52 candidates,
out of which 27 were using spectacles and the rest of the 23 were
unaware of their refractive condition. Two patients used contact
lens for their refractive error, both were high myopic, and one had
Contact Lens Induced Acute Red Eye (CLARE). Glaucoma was
found in four, out of which two were females and had chronic angle
closure glaucoma; and two males were incidentally diagnosed
with primary open angle glaucoma, one had a significant visual
loss of <3/60 with the following fundus findings of glaucomatous
disc [Table/Fig-3]. Age-related macular degeneration was found in
five, the age range was 50 years and above, and three of them
had grade IV nasal pterygium. One patient had total leucomatous
corneal opacity. Two patients had ptosis; one had complete [Table/
Fig-4] and one with partial ptosis.

Fifteen patients had grade two hypertensive retinopathy changes
and 12 had mild non proliferative diabetic retinopathy changes. Of
all the patients with cataract, two of them had a significant history;
one with trauma history [Table/Fig-5] and other with history of
electric shock which had caused cataract [Table/Fig-6]. The overall
prevalence of ocular manifestations and visual impairment among
visual impairment was 43.39%.

DISCUSSION

Refractive error was the major cause of visual impairment in this
study with a prevalence rate of 9.81%, which was significantly lower
compared to other studies; the other studies had a prevalence
rate for refractive error ranging from 19.5-36.93% [Table/Fig-7].
One of the probable reasons could be the plenitude availability of
eye services in and around Trichy. These services could have been
accessed by the other employees (with refractive errors) missed out
in the present study.

In the present study, the prevalence rate for cataract was 8.11%
similar to others except the one by Desai R et al., (1%) [6-11]. In
the current study, the youngest candidate presenting with cataract
was 21 years (that occurred as a result of electric burn), other
studies have also noted cataract in young individuals probably
due to occupational hazards and occupational exposure to toxic
chemicals, Ultraviolet (UV) radiation, which has catractogenic effect
[7-10]. In the current study, prevalence rate of presbyopia was
5.66%; a similar prevalence rate for presbyopia was seen in the
studies by Ezisi CN et al., [7] and Ovenseri-Ogbomo G et al., [8] but
the study by Janarthan SD et al., [9] had a higher prevalence rate
(63%). There is also a significant higher prevalence rate of pterygium
in the other studies [7,8,10]; this may be due to the geographic
location and interindustry differences.

This study was conducted in Trichy which is the major energy
engineering manufacture hub of Tamil Nadu [12], and all these jobs
are visually demanding. Even though studies have shown a significant
population of workers suffering from visual impairment, only a few
industries in this region sent their workers for pre-employment
screening. These visually impaired workers need to be treated and
managed to prevent the workers from injuring themselves and
their fellow workers and to prevent productivity loss. Thus, these
findings rationalise for the pre-employment ocular screening.
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Number of employees | Occupation of the Mean age

Authors name screened population (years) Refractive error Cataract Presbyopia | Pterygium

Present study 530 Tyre Industry 33.75+11.52 50 (9.81%) 43 (8.11%) | 32 (5.66%) 2.5%

Ezisi CN et al., [7] 384 Stone Industry 32+11.8 75 (19.5%) 25 (6.5%) 18 (4.7%) 37.9%

Ovenseri-Ogbomo G et al., [8] 406 Mining Industry 411 79 (19.5%) 26 (6.5%) 31 (4.7%) 25.8%

Janarthanan SD et al., [9] 111 Small Scale Industry | 39.7+8.9 Sg}i%’éévg?"fh?;ﬂ?f&gft 6.3% 53% -

Desai R et al., [10] 284 Metal Tube Industry 20-40 57 (20.4%) 3(1.05%) - 19.8%

Khan Setal., [11] 1500 Not Specified 23.14+5.66 50 (3.3%) 110 (7.3%) 42 (2.8%) 50 (3.3%)

[Table/Fig-7]: Comparison of ocular manifestations with other studies [7-11].

Limitation(s) 31
The sample size was relatively small and the screening candidates
mostly comprised of workers from tyre industry; it does not cover
all the sub-strata of workers to get the overall estimate. Follow-up
could not be carried out to know the impact on productivity after

treating the cause of the visual impairment.

CONCLUSION(S)

This study concluded that the prevalence of visual impairment
and other ocular manifestations are high among workers. The
prevalence of associated ocular manifestations varies according to
the occupation and geographic location. The study has emphasised
the need for comprehensive study at a regional and national level
about pre-employment ocular check-ups and the full economic
impact of vision problem needs among workers that go far beyond
direct health costs.
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