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Introduction: Approximately 80% of all vision impairment globally is considered avoidable. More
than one‑fifth of visual impairment is contributed by people in the age group of 0–49 years. Hence
this study was conducted to determine the magnitude and causes of visual impairment among
population aged between 15-50 years and to determine the association of visual impairment with
sociodemographic variables. Methodology: This study was a Hospital based cross-sectional study
conducted between February 2019 to January 2020 at R L Jalappa Hospital and Research centre, a
tertiary care hospital at a rural area, Tamaka, Kolar.The sample size was 400 and consisted of all
patients aged between 15-50 years, who visited Ophthalmology out patient department.. After
noting subjects sociodemographic details according to the updated BG Prasad socioeconomic
classification, all subjects underwent comprehensive ophthalmic examination. Results: Refractive
error was found to be present mostly in the age group of 31-45 and it was most commonly seen in
the graduates. Uncorrected refractive error (55%) was found to be the most common cause of visual
impairment, followed by cataract (30%). Other anterior segment pathology and posterior segment
pathology accounts for 6.5% & 7.5% respectively of the visual impairment.
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Introduction
Globally, it is estimated that 441 million people are
visually impaired encompassing the range of
impairment from mild levels to blindness. The
majority of them are living in South Asian countries
including India [1].

Globally, the leading causes of vision impairment
are uncorrected refractive error, cataract, age-
related macular degeneration, glaucoma, diabetic
retinopathy, corneal opacity and trachoma. In low-
and middle-income countries the proportion of
vision impairment attributable to cataract is higher
than in high-income countries. Diseases such as
diabetic retinopathy, glaucoma and age-related
macular degeneration are more common in high-
income countries.

Approximately 80% of all vision impairment globally
is considered avoidable. People in the age group of
0–49 years contribute to more than one‑fifth of
visual impairment [1]. The National Sample Survey
Organization Survey 2002 reported in India the
prevalence of low vision as 0.27%, with higher
prevalence (0.30%) in rural compared with (0.19%)
in urban parts.

An increasing trend of visual impairment was also
reported in the same study [2]. Visual impairment
in the young and productive age group has social
and economic implications [3].

The World Health Assembly (2013) proposed that
assessment of causes and prevalence of visual
impairment is required to track the progress toward
universalization of eye health and eliminating
avoidable causes of visual impairment by the year
2020 [4,5]. There is the paucity of literature on the
magnitude of visual impairment within India in the
age group between 15-50 years.

A large number of studies in the past have been
done in the age group of 50 years and above with
little focus on the productive age group [6]. As age
between 15-50 years is the most productive age
group in terms of nation’s economy and accounts for
more than half of India’s population, necessary
evidence is required to address the burden of visual
impairment in this age group.

This study aimed to determine the magnitude and
causes of visual impairment in the population aged
15–50 years in a rural district, Kolar. This study also
aimed to determine its association with various
sociodemographic variables.

Objectives

Methodology
Research Setting: R L Jalappa Hospital and
Research Centre, a tertiary care hospital attached to
Sri Devaraj Urs Medical College located at a rural
area, Tamaka, Kolar.

Duration and type of study: 1 year from February
2019 to January 2020 and Hospital-based cross-
sectional study.

Sample size calculation: The sample size of 400
was calculated with expected Proportion of 0.184,
with 5 % Precision and 99 % Desired confidence
level.

Inclusion criteria: All patients aged 15-50 years.

Exclusion criteria: Mentally challenged patients

Data collection procedure: Written and informed
consent was taken after patients were explained
about the study and the examinations involved.
After noting subjects sociodemographic details
according to the updated BG Prasad socioeconomic
classification [7] (Table-1), all subjects underwent
comprehensive ophthalmic examination which
included assessment of visual acuity (unaided, with
pinhole and with spectacles), objective and
subjective refraction, slit lamp examination, visual
fields, direct and indirect ophthalmoscopy.

Table-1: Scoring system.
Modified BG Prasad’s Classification

2018.

Revised for 2018 ( in

Rs/month)

I Upper class 6574 and above

II Upper Middle class 3287-6573

III Middle class 1972-3286

IV Lower Middle class 986-1971

V Lower class 985 and Below

Table 2 gives a classification of severity of visual
impairment recommended by the Resolution of the
International Council of Ophthalmology (2002) and
the Recommendations of the WHO Consultation on
“Development of Standards for Characterization of
Vision Loss and Visual Functioning" (September
2003) and as followed by the International stati-
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01. To determine the magnitude and causes of
visual impairment among the population aged
between 15-50 years.

02. To determine the association of visual
impairment with sociodemographic variables.
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Stical classification of diseases and related health
problems 10th revision (ICD-10)-2016-WHO version
for; 2016 [8]. ICD-10-2016-WHO version for;2016
[8] categorises Visual impairment and blindness
(binocular and monocular) as mentioned below.

H 54.0 Blindness, binocular

Visual impairment categories 3,4,5 in both eyes

H 54.1 Severe visual impairment, binocular

Visual impairment category 2

H 54.2 Moderate visual impairment, binocular

Visual impairment category 1

H 54.3 Mild or no visual impairment, binocular

Visual impairment category 0.

H 54. 4 Blindness, monocular

Visual impairment categories 3, 4, 5 in one eye and
categories 0, 1, 2 or 9 in the other eye.

H 54.5 Severe visual impairment, monocular

Visual impairment category 2 in one eye and
categories 0, 1 or 9 in other eye.

H 54.6 Moderate visual impairment, monocular

Visual impairment category 1 in one eye and
categories 0 or 9 in other eye.

H 54.9 Unspecified visual impairment
(binocular)

Visual impairment category 9. For characterizing
visual impairment for codes H54.0 to H54.3, visual
acuity was measured with both eyes open with
presenting correction if any. For characterizing
visual impairment for codes H54.4 to H54.6, visual
acuity was measured monocularly with presenting
correction if any. If the extent of the visual field is
taken into account, patients with a visual field of the
better eye no greater than 10° in a radius around
central fixation were placed under category 3. For
monocular blindness (H54.4), this degree of field
loss was applied to the affected eye.

Table 2: Recommendations of the WHO
Consultation on “Development of Standards
for Characterization of Vision Loss and Visual
Functioning [8].

Category Presenting distance visual acuity in

the better eye

worse than equal to or better than

0 Mild or no visual impairment  6/18

1 Moderate visual impairment 6/18 6/60

2 Severe visual impairment 6/60 3/60

3 Blindness 3/60 1/60

4 Blindness 1/60 light perception

5 Blindness no light perception

9  undetermined or unspecified

If vision improved to < 6/18 with pinhole, the cause
of visual disability was considered to be refractive
error. Cataract impairing the vision in an eye is
defined as having cataract as an underlying cause of
visual disability. In the absence of any other obvious
cause, presence of significant pallor, cup: disc (C:
D) ratio > 0.6, pigment changes and other signs
such as iridectomy/blebs and C: D asymmetry of >
0.2 between the two eyes is used to define
glaucoma. A person with sight-threatening diabetic
retinopathy was considered to have a visual
disability due to diabetes. In the presence of a
macular scar, drusen at the macula, geographic
atrophy, a person is categorized as having age-
related macular degeneration.

Ethical consideration and permission: The study
was started after obtaining institutional ethical
clearance.

Statistical analysis: The collected data was fed
into an excel format and analysed using SPSS
version 22 software. The results are expressed in
terms of proportion with 95% confidence intervals
(CIs). Analysis of unilateral and bilateral visual
impairment is done separately. Differences in
proportions are compared by the chi-square test
and Fisher’s exact test. P-value <= 0.05 is
considered as statistically significant.

Results
A total of 400 adults in the age group of 15–50
years were included in the study from patients
attending the ophthalmology OPD at a tertiary care
hospital in rural Karnataka. Among these, 45%
belonged to the age group of 31-45 years and
50.25% were females. Graduates were found to be
maximum in the study group accounting to about
37.7% and the majority belonged to the middle
class (40%). When divided into different age groups
it was found that the majority (45%) of visually
impaired participants belonged to the age group of
31-45 years. In the present study, age and
education were significantly associated with visual
impairment. Refractive error was found to be
present mostly in the age group of 31-45 and it was
most commonly seen in the graduates.
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Uncorrected refractive error was found to be the
most common cause of visual impairment in the
present study group accounting for about 55% and
followed by cataract (30%). Other anterior segment
pathology (pterygium, corneal opacity, corneal
ulcer) accounts for 6.5% and posterior segment
pathology (glaucoma, diabetic retinopathy,
hypertensive retinopathy, Age-Related Macular
Degeneration) accounts for 7.5% of the visual
impairment.

Table-3: Gender ratio.
Crosstab

Count

 Diag Total

1.00 2.00 3.00

Sex F 43 133 25 201

M 51 126 22 199

Total 94 259 47 400

Table-4: Education * diag.
Crosstab

Count

 Diag Total

1.00 2.00 3.00

Education College 28 109 14 151

Illiterate 9 20 8 37

Intermediate 27 74 16 117

Primary 11 24 7 42

Secondary 20 32 2 54

Total 95 259 47 401

Table-5: Socioeconomic status * diag.
Crosstab

Count

 Diag Total

1.00 2.00 3.00

socio economic status lower class 21 56 3 80

Lower middle class 17 47 9 73

Middle class 33 98 22 153

upper class 6 27 7 40

Upper middle class 18 31 6 55

Total 95 259 47 401

Table-6: Ager * diag.
Crosstab

Count

 Diag Total

1.00 2.00 3.00

Ager 1.00 30 84 4 118

2.00 44 115 24 183

3.00 21 58 19 98

Total 95 257 47 399

Discussion
This study gave an idea about the epidemiological
data on the magnitude of visual impairment among
adults aged 15–50 years in the district of Kolar.
There are not many studies conducted in India on
this age group which is the productive age group of
any population. Numerous studies have been done
on the age group above 50 but not on this
productive age group due to the requirement of
large sample size [6].

The most common cause for visual impairment in
the present study was refractive error accounting
for 55%. This is comparable with other studies
[9,10]. Uncorrected refractive errors accounted to
high to moderate-severe visual impairment – 64%
(95% CI: 60.0, 70.8) and blindness – 35.4% (95%
CI: 20.3, 45.9) in south Asia [11].

In the present study, the prevalence of uncorrected
refractive errors, leading to visual impairment was
found to be 55%.In Eritrea, a study conducted by
Chan et al the prevalence of unilateral refractive
error amounting to visual impairment was found to
be 6.4% [12,13].

Variations in the geographic location, availability of
health care services, the time when the study was
conducted all contribute to differences in the
results. Uncorrected refractive errors were found
most commonly in the age group of 35-40. In the
present study, it was found that refractive error was
seen mostly in the graduates.

This is also justified by the fact that refractive errors
in literate subjects come to light earlier because of
the high visual demand and also because of the
awareness about regular eye checkups. Visual
impairment in this age group can lead to an
enormous loss in quality of life. In the present
study, there was no significant association between
socioeconomic status and visual impairment.

Visual impairment in the productive age group plays
a significant role in affecting the productivity and
quality of life of the population. Hence it is essential
that services should be extended to rural areas to
provide refractive care services and to reduce the
burden of this treatable cause of blindness.

Limitations
The current study had a few pitfalls. As it was a
hospital-based study it was impractical to
extrapolate the results to the rural population.
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Conclusion
The burden of visual impairment is depicted in the
present study and although it is easily preventable,
uncorrected refractive errors and cataract have a
major role as causes of visual impairment in this
productive age group. The results emphasise the
need for preventive programmes and treatment of
the cause.

What does the study add to the
existing knowledge
This study was conducted in the productive age
group of any population and found that uncorrected
refractive errors were the most common cause of
visual impairment and there was significant
association seen between age and education status
on the visual impairment. This proves the fact that
visual impairment comes into the light with
increased visual demand as in the case of
graduates. This brings emphasis to the point that
more national programmes for uneducated rural
people and easily screening programmes should be
reinforced to bring awareness and to help improve
the quality of their lives.

Author’s contribution
Dr. Chaitra M. C.: Study design, Search for review
of literature, Manuscript preparation, data collection
and analysis.

Dr. Reshma Ravindra: Manuscript preparation,
data collection

Dr. Rashmi G.: Manuscript preparation, data
collection

Dr. Varsha V.: Manuscript preparation, Data
collection and analysis

Reference

Chaitra M.C. et al: Age-specific magnitude and causes of visual impairment

01. WHO. Blindness- Vision 2020 – The global
initiative for the elimination of avoidable
blindness [Internet]. WHO. 2020.
Available from: factsheets/fs213/en/ [Article]
[Crossref]  

02. Disabled Persons in India [Internet]. National
Sample Survey Organisation, Ministry of
Statistics and Programme Implementation.
Government of India. 2003.
Available from: [Article] [Crossref]  

03. Masayo ER, Chan VF, Ramson P, Chinanayi F,
Naidoo KS. Prevalence of refractive error,
presbyopia and spectacle coverage in Kahama
district, Tanzania- A rapid assessment of
refractive error. Clin Exp Optom. 2015;98;58
64.
doi: 10.1111/cxo.12207 [Crossref]  

04. Bourne RRA, Flaxman SR, Braithwaite T, Cicinelli
MV, Das A, Jonas JB, et al. Magnitude, temporal
trends, and projections of the global prevalence
of blindness and distance and near vision
impairment- A systematic review and
meta‑analysis. Lancet Glob Health.
2017;5(9)e888‑97.
doi: 10.1016/S2214-109X(17)30293-0 [Crossref]

 

05. Frick KD, Gower EW, Kempen JH, Wolff JL.
Economic impact of visual impairment and
blindness in the United States. Arch Ophthalmol.
2007;125(4)544‑550.
doi: 10.1001/archopht.125.4.544 [Crossref]

 

06. Loughman J, Nxele LL, Faria C, Thompson S,
Ramson P, Chinanayi F, et al. Rapid assessment
of refractive error, presbyopia, and visual
impairment and associated quality of life in
Nampula, Mozambique. J Vis Impair Blind.
2015;109(3)199‑212.
doi: 10.1177/0145482X1510900304 [Crossref]

 

07. Pandey VK, Aggarwal P, Kakkar R. Modified BG
Prasad’s Socio-economic Classification-2018-
The need of an update in the present scenario.
Indian J Comm Health. 2018;30(1)82-84.
Available from: [Article] [Crossref]  

08. International Statistical Classification of
Diseases and Related Health Problems. 10th
Revision (ICD-10)-WHO Version for 2016
Chapter VII-Diseases of the eye and adnexa
(H00-H59). ICD-10 Version. 2016.
Available on [Article] [Crossref]  

09. Ferraz FH, Corrente JE, Opromolla P, Schellini
SA. Influence of uncorrected refractive error and
unmet refractive error on visual impairment in a
Brazilian population. BMC Ophthalmol.
2014;14(1):84.
doi: 10.1186/1471-2415-14-84 [Crossref] 

Tropical Journal of Ophthalmology and Otolaryngology 2020;5(6) 129

http://www.who.int/mediacentre/
https://search.crossref.org/?type-name=Journal+Article&q=Blindness-%20Vision%202020%20%E2%80%93%20The%20global%20initiative%20for%20the%20elimination%20of%20avoidable%20blindness%20[Internet]
http://mospi.nic.in/sites/default/files/publication_reports/485_final.pdf
https://search.crossref.org/?type-name=Journal+Article&q=National%20Sample%20Survey%20Organisation,%20Ministry%20of%20Statistics%20and%20Programme%20Implementation
https://doi.org/10.1111/cxo.12207
https://doi.org/10.1016/S2214-109X(17)30293-0
https://doi.org/10.1001/archopht.125.4.544
https://doi.org/10.1177/0145482X1510900304
https://www.iapsmupuk.org/journal/index.php/IJCH/article/view/803
https://search.crossref.org/?type-name=Journal+Article&q=Modified%20BG%20Prasad%E2%80%99s%20Socio-economic%20Classification-2018-%20The%20need%20of%20an%20update%20in%20the%20present%20scenario
http://apps.who.int/classifications/icd10/browse/2016/en#/H53-H54
https://search.crossref.org/?type-name=Journal+Article&q=10th%20Revision%20(ICD-10)-WHO%20Version%20for%202016%20Chapter%20VII-Diseases%20of%20the%20eye%20and%20adnexa%20(H00-H59)
https://doi.org/10.1186/1471-2415-14-84


Chaitra M.C. et al: Age-specific magnitude and causes of visual impairment

10. Jeganathan VS, Robin AL, Woodward MA.
Refractive error in underserved adults- causes
and potential solutions. Curr Op Ophthalmol.
2017;28(4)299.
doi: 10.1097/ICU.0000000000000376 [Crossref]

 

11. Naidoo KS, Leasher J, Bourne RR, Flaxman SR,
Jonas JB, Keeffee J, et al. Global vision
impairment and blindness due to uncorrected
refractive error, 1990 2010. Optom Vis Sci.
2016;93(3)227 234.
doi: 10.1097/OPX.0000000000000796 [Crossref]

 

12. WHO. Universal Eye Health Global Action Plan
2014–2019 [Internet]. World Health
Organization. 2013.
Available from: [Article] [Crossref]  

13. Chan V, Mebrahtu G, Ramson P, Wepo M, Naidoo
K. Prevalence of refractive error and spectacle
coverage in ZobaMa’ekel, Eritrea- A rapid
assessment of refractive error. Ophthalmic
Epidemiol. 2013;20;131 137.
doi: 10.3109/09286586.2013.783082 [Crossref]

 

Tropical Journal of Ophthalmology and Otolaryngology 2020;5(6)130

https://doi.org/10.1097/ICU.0000000000000376
https://doi.org/10.1097/OPX.0000000000000796
http://www.who.int/blindness/AP2014_19_English.pdf?ua=1
https://search.crossref.org/?type-name=Journal+Article&q=Universal%20Eye%20Health%20Global%20Action%20Plan%202014%E2%80%932019%20[Internet]
https://doi.org/10.3109/09286586.2013.783082

