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Abstract

Refractive errors constitute one of the leading causes of preventable visual impairment and
childhood blindness globally. Uncorrected refractive errors not only affect academic performance
but also hinder social and psychological development. The present cross-sectional observational
study was conducted in the Department of Ophthalmology, Saraswati Institute of Medical
Sciences, Hapur, during the year 2015, to assess the prevalence and pattern of refractive errors
among school-going children in semi-urban areas. A total of 1,000 students aged 6—16 years from
five randomly selected schools were screened. Visual acuity was assessed using a Snellen’s chart
at 6 meters. Students with uncorrected visual acuity worse than 6/9 in either eye were further
evaluated with retinoscopy, cycloplegic refraction, and fundus examination. A refractive error
was defined as myopia (= -0.50 D), hypermetropia (> +1.00 D), or astigmatism (= +0.75 D).

The study revealed an overall prevalence of refractive errors of 21.8%. Myopia was the most
common refractive error, observed in 12.4%, followed by astigmatism in 6.3% and hypermetropia
in 3.1% of students. The prevalence was higher among girls (23.5%) compared to boys (20.2%),
and showed a significant increase with age and educational grade (p < 0.05). Moreover, children
with a positive family history of refractive errors exhibited a notably higher risk (28%). The study
concludes that refractive errors remain a significant but easily correctable cause of visual
disability among school children in India. Implementation of school vision screening programs,
periodic eye check-ups, and availability of affordable corrective spectacles are vital for the early
detection and management of refractive errors, thereby improving academic potential and quality
of life among children.
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Introduction

Refractive errors are among the most common causes of visual impairment worldwide and a major
public health issue, particularly in developing countries. They occur when the optical power of the
eye prevents light from focusing precisely on the retina, resulting in blurred vision [1]. The three
primary forms of refractive errors include myopia (nearsightedness), hypermetropia
(farsightedness), and astigmatism. These conditions are easily correctable with spectacles or
contact lenses; however, when left undiagnosed or uncorrected, they can significantly affect
academic performance, psychosocial well-being, and quality of life in children [2].

According to the World Health Organization (WHOQO), uncorrected refractive errors account for
nearly 43% of all visual impairment cases globally and are the second leading cause of
blindness after cataract [3]. Childhood visual impairment has far-reaching implications, as
approximately 80% of learning in children is visual. Early detection and correction during the
school years are therefore critical to ensure proper visual development and educational progress
[4]. In India, the prevalence of refractive errors among school-going children ranges from 10% to
25%, depending on demographic and geographic variations [5]. Myopia is particularly rising
among children due to increased near work, digital device use, and reduced outdoor activities
[6]. Several studies suggest that prolonged screen exposure and educational stress are important
modifiable risk factors [7]. Hypermetropia and astigmatism, though less common, can lead to
amblyopia and strabismus if not addressed in early childhood [8]. Socioeconomic factors, parental
education, and access to healthcare also play an important role in the detection and management
of refractive errors. In rural and semi-urban regions of India, awareness regarding periodic eye
check-ups remains limited, and many children continue with uncorrected refractive errors that
adversely impact learning outcomes [9]. School vision screening programs have been shown to be
highly effective, yet coverage remains suboptimal in many areas [10].

The National Programme for Control of Blindness (NPCB) launched by the Government of
India emphasizes school eye screening as a key strategy for early detection of refractive errors
[11]. However, implementation gaps persist at the community level due to lack of trained personnel
and parental negligence. Addressing these issues through systematic evaluation and awareness
campaigns is essential to prevent avoidable visual disability in the pediatric population. The
present study was conducted in semi-urban schools of Hapur District, Uttar Pradesh, during
2015, to determine the prevalence, pattern, and risk factors of refractive errors among school-
going children aged 616 years. By analyzing the distribution of different types of refractive errors
and their association with age, gender, and family history, this study aims to provide useful insights
for healthcare planners and educators to strengthen school vision screening programs and improve
pediatric eye health services.
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Materials and Methods

Study Design and Setting

This was a cross-sectional, school-based study conducted in the Department of
Ophthalmology, Saraswati Institute of Medical Sciences, Hapur (Uttar Pradesh), from
January to December 2015. The aim was to determine the prevalence and pattern of refractive
errors among school-going children aged 6—16 years in semi-urban areas of Hapur District. The
study was carried out in collaboration with local education authorities under the guidelines of the
National Programme for Control of Blindness (NPCB) [1].

Study Population and Sampling

A total of 1,000 students were randomly selected from five government and private schools
representing semi-urban demographics. The sample size was calculated assuming a 20% expected
prevalence of refractive errors, 95% confidence interval, and 3% allowable error. Stratified random
sampling ensured equal representation of different age groups and genders.

Ethical Considerations

Approval was obtained from the Institutional Ethics Committee (IEC) of Saraswati Institute of
Medical Sciences, Hapur. Permission was taken from school authorities, and informed consent was
obtained from parents or guardians. The study adhered to the Declaration of Helsinki (2013) and
ICMR ethical guidelines [2].

Inclusion Criteria
1. Students aged 6—16 years attending selected schools.
2. Students present on the day of examination who provided consent.
Exclusion Criteria
1. Children with ocular pathology other than refractive error (e.g., cataract, corneal opacity).
2. History of ocular surgery or trauma.
3. Students absent during follow-up examinations.
Screening Procedure

Each child underwent a comprehensive ocular examination conducted by a trained
ophthalmologist and optometrist team. The steps included:

e Visual Acuity Assessment: Conducted using a standard Snellen’s chart at a distance of 6
meters in well-illuminated rooms.

e Pinhole Test: Performed for children with vision <6/9 in either eye to differentiate
refractive errors from other causes of reduced vision.
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o Retinoscopy: Objective refraction was performed using a streak retinoscope (Heine Beta
200) under natural pupil dilation.

e Cycloplegic Refraction: In children <12 years, 1% cyclopentolate drops were used to
eliminate accommodation.

e Subjective Refraction: Conducted for children older than 12 years to refine lens power.

e Anterior Segment Examination: Done with a slit lamp biomicroscope to rule out ocular
pathology.

e Fundus Examination: Performed using a direct ophthalmoscope to detect posterior
segment abnormalities.

Definition of Refractive Errors

Refractive errors were classified as per American Academy of Ophthalmology (AAOQ) criteria

[3]:

Definition (Spherical

T f Refractive E
ype of Refractive Error Equivalent)

Common Symptoms / Features

Difficulty seeing distant objects,

Myopi igh >-0.50D
yopia (Nearsightedness) > squinting, eye strain

Hypermetropia -~ 41.00D Blurred near vision, headaches, eye
(Farsightedness) - fatigue
. Blurred distorted visi t all
Astigmatism Cylindrical error >+0.75 D .urre of cistorie@ vision at 4
distances
) . Interocular difference > Unequal image size leading to
Anisometropia

1.00 D amblyopia risk

Data Collection and Analysis

Demographic and clinical data including age, gender, family history, school type, and
socioeconomic status were recorded. Children identified with refractive errors were prescribed
corrective lenses and referred for follow-up care.

Data were entered and analyzed using SPSS version 22.0 (IBM Corp., USA). Continuous
variables were expressed as mean =+ standard deviation (SD), and categorical data as frequencies
and percentages.

o The Chi-square test was applied to determine associations between categorical variables
(age, gender, school type, family history, etc.).
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o Logistic regression analysis was used to identify independent predictors of refractive
errors.
A p-value <0.05 was considered statistically significant.

Quality Control

All refractions and ocular examinations were conducted by the same ophthalmologist to minimize
inter-observer variability. Equipment calibration was performed daily. A random 10% sample of
refractions was cross-verified by a second examiner to ensure data reliability.

Distribution of Refractive Errors Among School-Going Children (n = 1000)
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Results

Out of the 1,000 school-going children screened, 218 students (21.8%) were found to have
refractive errors, while 782 (78.2%) had normal vision. The distribution of refractive errors is
shown in the bar graph above. Myopia was the most prevalent refractive error, affecting 12.4% of
students, followed by astigmatism (6.3%) and hypermetropia (3.1%).

The mean age of the study population was 11.2 + 2.7 years, with a nearly equal gender distribution
(51% boys and 49% girls). The prevalence of refractive errors increased with age—rising from
10.2% in the 6-10 years age group to 27.5% among those aged 11-16 years (p < 0.05). Girls
(23.5%) had a slightly higher prevalence than boys (20.2%), which was statistically significant (p
=0.04).
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A positive family history of refractive errors was found in 28% of affected students, indicating
hereditary predisposition. Among students with myopia, 70% reported increased screen exposure
(>2 hours/day), while 58% spent less than one hour daily in outdoor activities. This association
between screen time, reduced outdoor activity, and myopia was statistically significant (p <0.01).

Most of the children (82%) with refractive errors were previously undiagnosed, and only 18%
were already using spectacles. Uncorrected visual acuity in the affected group ranged from 6/9 to
6/36, and all children showed improvement to 6/6 or 6/9 after proper refraction and correction.

These findings highlight a substantial burden of uncorrected refractive errors among semi-urban
school children, emphasizing the urgent need for regular school vision screening, public
awareness, and early spectacle correction to prevent avoidable visual disability and academic
impairment.

Discussion

The present study revealed a 21.8% prevalence of refractive errors among school-going children
aged 6-16 years, which is consistent with previous Indian studies reporting rates between 15-25%
[1,2]. Myopia emerged as the most common refractive error (12.4%), followed by astigmatism
(6.3%) and hypermetropia (3.1%), similar to findings by Murthy et al. and Saxena et al. [3,4].
The higher prevalence of myopia in older children suggests a possible link with increased
educational stress, near work, and screen exposure—factors associated with the global rise in
childhood myopia [5].

The higher occurrence among females (23.5%) could reflect gender differences in visual habits
or reporting patterns. A significant correlation between family history and refractive errors further
supports a genetic predisposition, particularly in myopic children [6]. Alarmingly, 82% of
affected children were previously undiagnosed, emphasizing the lack of awareness and routine
screening in schools.

These findings highlight the need for comprehensive school vision programs focusing on early
detection, corrective spectacles, and health education for teachers and parents. Integrating periodic
eye screening into existing school health programs could effectively reduce preventable visual
impairment in children.

Conclusion

This 2015 study concludes that refractive errors are a major cause of preventable visual
impairment among school-going children in semi-urban areas, with a prevalence of 21.8%.
Myopia was the most common type, followed by astigmatism and hypermetropia, and the
burden increased significantly with age, female gender, and family history.

The majority of affected children were previously undiagnosed, underscoring the urgent need for
systematic school-based vision screening programs. Early identification and timely correction
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with spectacles can significantly improve academic performance, reduce eye strain, and prevent
long-term complications such as amblyopia.

Public health initiatives under the National Programme for Control of Blindness (NPCB)
should emphasize collaboration between ophthalmologists, pediatricians, teachers, and parents to
promote awareness about regular eye check-ups and visual hygiene. 598

In conclusion, refractive errors remain a public health priority in pediatric ophthalmology.
Periodic eye examinations, increased outdoor activity, controlled digital exposure, and access to
affordable corrective eyewear are essential to eliminate avoidable childhood visual impairment
and promote overall ocular health.
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