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Abstract:

Objectives: The present study was to evaluate the prevalence and type of refractory error in primary school aged
children.

Methods: A standard ophthalmic examination procedure was used for each study subject. Ophthalmic
examination included assessment of visual acuity for distance with Snellen’s illiterate E chart at 6 meters in a
well-illuminated room. Children detected with defective vision were referred for further examination. They were
further evaluated employing subjective refraction with auto refractometer by Ophthalmologist. Prevalence of
visual impairment (visual acuity less than 6/18) was calculated for uncorrected visual acuity, and best measured
visual acuity.

Results: A total of 222 children were enrolled. Among them, 94(42.34%) children were males and 128(57.66%)
children were females. Prevalence of RE was 25.22%. Astigmatism was the commonest refractive errors in both
right 27(12.16%) and left 25(19.38%) eye. While, myopia 14(10.85%) was the least frequent in both right eye
14(6.31%) and left eye 11(4.95%). All types of the refractive errors were relatively more common in females than
males. It was statistically significant relation between the gender and refractive errors (p =0.008).

Conclusions: Refractory error is preponderance in female children as compared to male children. RE is more
common in children with age group 9-11 years. Astigmatism is the most common RE, while myopia is least
frequent RE present in children.
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Introduction

diseases, such as cataract, glaucoma, and retinal
detachment [4].

Uncorrected refractive error (URE) is the leading
cause of vision impairment and the second leading
cause of blindness globally, [1] affecting 1 in 90

people of all ages [2]. Available evidence indicates RE is an eye condition in which light from a distant

that URE in school- aged children continues to be a
major public health problem in India [3].

Vision screening for schoolchildren can identify
children who have a vision problem that might affect
physiological or perceptual processes of vision.
Reduced vision may affect academic performance,
choice of occupation and socio-economic status in
adult life. Vision screenings are not diagnostic, but
screening results may indicate a potential need for
further assessment. The availability of optical
correction with spectacles after school vision
screening is relatively little cost. The outcome of this
intervention will generally improve the children’s
academic and the quality of life. Visual screening in
children provides early diagnosis, therapy,
prevention, and health promotion for many eye
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object is not focused on the retina; it might be
focused in front of or behind the retina. There are 3
types of RE: myopia, hypermetropia and astigma
tism. The exact cause of ametropia remains
unknown with common risk factors being
hereditary, nutritional and environmental [5].

At birth, the eye is normally mildly hyperopic, and
this error reduces over the next several years. The
risk of myopia in childhood is associated with a
range of socioenvironmental factors, with indoor
lifestyle and with more time on schooling and other
near- work tasks [6,7]. Myopia is associated with
urban locations, but near tasks related to mobile
phones, tablets and other technologies are common
and influence refractive error in both rural and urban
locations [6]. Objectives of the present study was to
evaluate the refractory error in primary school aged
children.
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Material & Methods

The present study was conducted in the Department
of Ophthalmology, SKMCH, Muzaffarpur, Bihar
during a period from July 2025 to November 2025.

Five school were chosen using cluster random
sampling technique. A special predesigned form was
used to collect personal and socio-demographic data
including name, sex, age, history of present and past
ocular problems and using of spectacles; and family
history of ocular problems and use of spectacles. A
total of 222 children were selected for the study.

In the present study the protocol supported by WHO
named (The Refractive Error Study in Children,
RESC) was followed using consistent definitions
and methods; refractive error was defined as an error
of + 0.50D or more for myopia and hyperopia and a
cylindrical error of >0.50 D [29,30]. School children
were screened for refractive error.

Methods

A standard ophthalmic examination procedure was
used for each study subject. Ophthalmic
examination included assessment of visual acuity for
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distance with Snellen’s illiterate E chart at 6 meters
in a well-illuminated room. Children detected with

defective vision were referred for further
examination. They were further evaluated
employing subjective refraction with auto

refractometer by Ophthalmologist. Prevalence of
visual impairment (visual acuity less than 6/18) was
calculated for uncorrected visual acuity, and best

measured visual acuity.21,22

Statistical Analysis: Data was analysed by using
SPSS version 26 software. All data was tabulated
and percentages were calculated. Chi-squared test

was applied. P-value was taken less than or equal to

0.05 (p<0.05) for significant differences.
Results

A total of 222 children were enrolled in the present

study. Among them, 94(42.34%) children were
males and 128(57.66%) children were females. Out
of 222 children, 56(25.22%) cases had refractive
error. Out of 56 refractive error children, 12(5.41%)
RE children had positive history of wearing glasses,

whereas 50(22.52%) had positive family history of
wearing glasses.

Table 1: Distribution of children with refractive errors according to gender (Rt eye).

Refractive error Rt eye Gender Total
Male Female

Myopia No. 6 8 14(6.31%)
% within RE 42.86% 57.14%
% within gender 6.38% 6.25%

Hyperopic No. 6 9 15(6.75%)
% within RE 40% 60%
% within gender 6.38% 7.03%

Astigmatism No. 9 18 27(12.16%)
% within RE 33.33% 66.67%
% within gender 9.57% 14.06%

Normal No. 73 93 166(74.77%)
% within RE 43.98% 54.79%
% within gender 77.66% 72.66%

Total No. 94 128 222(100%)
% within RE 42.34% 57.66%
% within gender 100% 100%

Astigmatism was the commonest refractive errors in
both right 27(12.16%) and left 25(19.38%) eye.
While, myopia 14(10.85%) was the least frequent in
both rt eye 14(6.31%) and left eye 11(4.95%).

Visual acuity was better in the left eye 171(77.03%)
had normal visual acuity of 6/6 compared with right
eyel66(74.77%).

Out of the 56(25.22%) of the participants with
refractive errors in right eye, 21 of them were males,
representing 37.5% of male participants; while 35 of
them were females, representing 62.5% of female
participants. All types of the refractive errors were
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relatively more common in females than males. Our
study showed statistically significant relation
between the gender and refractive errors (p =0.008).
Majority of the participants with refractive errors
were in the age group 9-11years, 37.5%, and 49.01%
in both right and left eyes respectively. Different
types of refractive errors were relatively higher in
this age group.

We found that 56 (25.22%) RE was found in right
eye and 51(22.97%) RE was found in left eye.
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Table 2: Distribution of children with refractive errors according to age (Rt eye).

Refractive Error Rt eye Age groups Total
6-8 9-11 12-14 >14

Myopia No. 5 6 3 0 14(6.31%)
% within RE 35.71% | 42.86% | 21.43% 0
% within age groups | 6.09% 6.45% 9.38% 0

Hyperopic No. 4 5 5 1 15(6.76%)
% within RE 26.67% | 33.33% | 33.33% 6.67%
% within age groups | 4.88% 5.38% 15.62% 6.67%

Astigmatism No. 9 10 8 0 27(12.16%)
% within RE 33.33% | 37.04% | 29.63%
% within age groups | 10.97% 10.75% | 25% 0

Normal 64 72 16 14 166(74.77%)
% within RE 46.57% 149.31% |4.11% 0
% within age groups | 78.05% | 77.42% | 50% 93.33%

Total No. 82 93 32 15 222(100%)
% within RE 36.94% | 41.89% | 14.41% 6.76%
% within age groups | 100% 100% 100% 100%

Table 3: Distribution of children with refractive errors according to gender (Lt eye).
Refractive error Lt eye Gender Total
Male Female

Myopia No. 4 7 11(4.95%)
% within RE 36.36% 63.64%
% within gender 4.25% 5.47%

Hyperopic 7 8 15(6.76%)
% within RE 46.67% 53.33%
% within gender 7.45% 6.25%

Astigmatism No. 6 19 25(11.26%)
% within RE 24% 76%
% within gender 6.38% 14.84%

Normal No. 76 95 171(77.03%)
% within RE 44.44% 55.56%
% within gender 80.85% 74.22%

Total No. 94 128 222(100%)
% within RE 42.34% 57.66%
% within gender 100% 100%

Table 4: Distribution of children with refractive errors according to age (Lt eye).

Refractive Error Lt Eye Age groups Total
6-8 9-11 12-14 >14

Myopia No. 4 6 1 0 11(4.95%)
% within RE 36.36% | 54.54% | 9.09% 0
% within age groups | 4.88% 6.45% 3.12% 0

Hyperopic No. 5 6 3 1 15(6.76%)
% within RE 33.33% | 40% 20% 6.67%
% within age groups | 6.09% 6.45% 9.38% 6.67%

Astigmatism No. 8 13 4 0 25(11.26%)
% within RE 32% 52% 16%
% within age groups | 9.76% 13.98% 12.5%

Normal 65 68 24 14 78(35.13%)
% within RE 83.33% | 87.17% | 3.85% 7.69%
% within age groups | 79.27% | 73.12% | 75% 93.33%

Total No. 82 93 32 15 222(100%)
% within RE 36.94% | 41.89% | 14.41% 6.76%
% within age groups | 100% 100% 100% 100%

Kumar et al.

International Journal of Current Pharmaceutical Review and Research

1399



International Journal of Current Pharmaceutical Review and Research

Discussions

Refractive error is one of the most common causes
of visual impairment [8,9]. Refractive error as a
cause of blindness has been recognized recently.
Large numbers of people are blind in different parts
of the world due to high refractive errors because
they are not using appropriate refractive correction

[9].

School-age children constitute a particularly
vulnerable group, because uncorrected refractive
error may have a dramatic impact on learning
capability and educational potential [10].

The prevalence of refractive errors is changing over
time depending on sex, age, and different
geographic areas [11]. Refractive error is the most
common cause of ocular morbidity among school
going children [12,13]. Regarding prevalence of
refractive errors among pupils, our results showed
that 25.22% of the participants had refractive errors.
This finding was higher than prevalences reported
by Alhadhari, and Abukheir, among primary school
children in Tuti Island-Sudan, 12.9%, [14] These
variations in the prevalence of refractive errors
among different studies may be due to differences in
sample sizes, definitions of refractive errors,
methodology, ethnic, environmental, lifestyle and
genetic factors in the study populations.

In general, our findings confirm that the refractive
errors are one of the most common prevalent ocular
conditions occurring in the age group 9-11 years.
Astigmatism was the commonest refractive errors
encountered, 12.16% of the participants in the
present study. Myopia was the least frequent in our
study. A finding that was in agreement with other
local and regional studies from Sudan [15,14] and
Saudi Arabia, [16] but in contrast to several regional
and international studies; [20,21,17] myopia was the
commonest refractive errors in their studies.

Our study showed that Visual acuity was much
better in the left eye 171(77.03%) had normal visual
acuity of 6/6 compared with right eye166(74.77%).

A study from Cairo-Egypt found that 12.5% of the
screened primary school children were visually
impaired.9 Similar finding, visual impairment in
11.6% of primary school children, was also reported
from Ethiopia [18]. A global study estimated that
20% of the study populations were visually impaired
due to refractive errors; they reported that the
uncorrected refractive errors represent the second
cause of blindness after the cataract and the main
cause of low vision [19]. This reflects that refractive
errors are one of the important public health
concerns that might be responsible of preventable
blindness.

Our study showed that all types of the refractive
errors were relatively more common among females
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than males, with statistically significant relation
between the male gender and refractive errors, (p
=0.008). This finding was contrast to other studies
from Sudan, [14] and several other regional and
international studies from Saudi Arabia, [16,17]
Egypt, [20] Ethiopia, [21] and Thailand [11]. They
reported preponderance of refractive errors among
females more than males.

Majority of the participants with refractive errors
were in the age group 9-1lyear old, 37.5%, and
49.02% in the right and left eyes respectively.

Different types of refractive errors were relatively
higher in this age group. This is approximately
similar to that found by other studies [21,16,22].
This may be explained by the complex pattern of
human refractive development suggesting that the
emmetropia is not the preferred endpoint for
refractive development [23].

Variations in data results could be due to variations
in populations studied in different settings such as
urban, semi-urban and core rural settings.

Other studies suggest that known genetic factors
explain 35% of myopia, [24] and that education can
potentiate these effects. Lack of time spent out
doors, parental education and myopia are other
important risk factors, with a systematic review
suggesting that there is a 2% reduction in the
progression of myopia with every hour spent
outdoor [25].

Goh et al [26] also reported that amblyopia is second
only to refractive error as a cause of visual
impairment. Though the aetio-pathogenesis of
amblyopia is known to be multifactorial,
uncorrected high refractive error has been noted to
be a dominant cause of amblyopia in children [27].
Baseline preventive measure implementation by
eye-care stakeholders at all strategic levels will
include; early case detection, eye examination,
refraction, dispensing of glasses and follow-up to
ensure compliance with prescription [28].

Conclusions

The present study concluded that the refractory error
is preponderance in female children as compared to
male children. RE is more common in children with
age group 9-11 years. Astigmatism is the most
common RE, while myopia is least frequent RE
found in children.

References

1. GBD 2019 Blindness and Vision Impairment
Collaborators, Vision Loss Expert Group of the
Global Burden of Disease Study. Causes of
blindness and vision impairment in 2020 and
trends over 30 years, and prevalence of
avoidable blindness in relation to vision 2020:
the right to sight: an analysis for the global

International Journal of Current Pharmaceutical Review and Research

1400



International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

13.

14.

15.

Kumar et al.

burden of disease study. Lancet Glob Health
2021;9:e144-60.

Naidoo KS, Leasher J, Bourne RR, et al. Global
vision impairment and blindness due to
uncorrected refractive error, 1990- 2010.
Optom Vis Sci 2016;93:227-34.

Sheeladevi S, Seelam B, Nukella PB, etal.
Prevalence of refractive errors in children in
India: a systematic review. Clin Exp Optom
2018;101:495-503.

McCarty CA, Taylor HR. Myopia and vision
2020. Am J Ophthalmol 2000; 129: 525-7.
Kong L, Fry M, Al-Samarraie M, Gilbert C,
Steinkuller PG. An update on progress and the
changing epidemiology of causes of childhood
blindness worldwide. J AAPOS. 2012
Dec;16(6):501-7.
http://dx.doi.org/10.1016/j.jaapos.2012.09.004
PMID:23237744

Morgan IG, Ohno- Matsui K, Saw S- M.
Myopia. Lancet 2012;379:1739-48.

Huang H- M, Chang DS- T, Wu P- C. The
association between near work activities and
myopia in children- A systematic review and
meta- analysis. PLoS One 2015;10:e0140419.
Attebo K, Mitchell P, Smith W. Visual acuity
and the causes of visual loss in Australia: the
Blue Mountain Eye Study. Ophthalmology.
1996;103:357-64.

Dandona L. Burden of moderate visual
impairment in an urban population in southern
India. Ophthalmology. 1999;106:497-504.
Negrel AD, Maul E, Pokharel GP, Zhao J,
Ellwein LB. Refractive Error Study in Children:
sampling and measurement methods for a
multi-country survey. Am J Ophthalmol 2000;
129: 421-6.

Yingyong P. Refractive errors survey in
primary school children (6-12-year-old) in 2
provins: Bangkok and nakhonpathon. J Med
Assoc Thail. 2010; 93 (10): 1205 -1210.

Bedi R, Bedi DK, Nizamuddin, Dudule C,
Gupta R, Sharma S. Prevalence of ocular
morbidity among children in Ajmer city.
Journal of dental and medical Sciences. 2015;
14(10): 20-25.

Shrestha GS, Sujakhu D, Joshi P. Refractive
error among school children in Jhapa, Nepal.
Journal of Optometry. 2011; 4(2):49-55.

. Alhadhari AA, Abukheir BH. Prevalence of
refractive errors among school children (6-16)
years, Tuti Island, Khartoum-Sudan. Thesis for
MD in Ophthalmic medicine and Surgery.
Sudan National medical Specialization Board
2014.

Saleh S A, Hassen MN. Refractive errors
among basic school pupils in Atbara town-
Sudan. Thesis for MD in Ophthalmic medicine
and Surgery. Sudan National medical
Specialization Board. 2011.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Aldebasi YH. Prevalence of correctable visual
impairment in primary school children in
Qassim Province, Saudi Arabia. Journal of
Optometry. 2014; 7: 168-176.

Al-Rowaily MA, Alanizi BM. Prevalence of
refractive errors among adolescents at King
Abdulaziz Medical City, Riyadh, Saudi Arabia.
J Clin Experiment Ophthalmol. 2010; 1 (3): 1-
4.

Sewunet SA, Aredo KK, Gedefew M.
Uncorrected refractive error and associated
factors among primary school children in Debre
Markos district, Northwest Ethiopia. BMC
Ophthalmology. 2014; 14 (95):1-6.

Serge R, Donatella P, Daniel E. Global data on
visual impairment in the year 2002. Bull world
Health Organ. 2004; 82: 844-851.

El-Bayoumy BM, Saad A, Choudhury AH.
Prevalence of refractive error and low vision
among school children in Cairo. Eastern
Mediterranean Health Journal. 2007; 13(3):
575-579.

Yared AW, Belaynew WT, Destaye S, Ayanaw
T, Zelalem E. Prevalence of refractive errors
among school children in Gondar town,
northwest Ethiopia. Middle East African
Journal of Ophthalmology. 2012; 19 (4): 372-
376.

Carter MJ, Lansingh VC, Schacht G, Amo MR,
Scalamogna M, France TD. Visual acuity and
refraction by age for children of three different
ethnic groups in Paraguay. Arq bras
ophthalmol. 2013; 76(2): 94-97.

Morgan 1G, Rose KA, Ellwein LB. Is
emmetropia the natural endpoint for human
refractive development? An analysis of
population-based data from the refractive error
study in children (RESO). Acta
Ophthalmologica. 2010; 88: 877-884.

Jeremy A, Guggenhelim GK, Stuart AH. The
heritability of high myopia: a reanalysis of
Goldschmidt’s data. J Med  Genet.
2009;37:210-212.

Sherwin JRM, Keogh R, Khawaja A, Mackey
D, Foster P. The association between time spent
outdoors and myopia in children and
adolescents: Ophthalmology. a systematic
review 2012;119(10):2141-2151. and meta-
analysis. doi:10.1016/j. ophtha.2012.04.020
Goh PP, Abqariyah Y, Pokharel GP, Ellwein
LB. Refractive error and visual impairment in
school-age children in Gomba District,
Malaysia. Ophthalmology. 2005; 112:678—-685.
doi:10.1016/j. ophtha.2004.10.048

Rajavi Z, Sabbaghi H, Baghini A, et al.
Prevalence of amblyopia and refractive errors
among primary school children. J Ophthalmic
Vis Res. 2015;10(4):408-416.
doi:10.4103/2008-322X.176909

International Journal of Current Pharmaceutical Review and Research

1401



International Journal of Current Pharmaceutical Review and Research

28.

29.

Kumar et al.

Global initiatives for the Elimination of
Avoidable Blindness. Action Plan 2006-2011.
Available  from:  www.who.int/blindness/
vision2020 report.pdf. Accessed December
2020.

Niroula DR, Saha CG. Study on the refractive
errors of school going children of Pokhara city

30.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

in Nepal. Kathmandu Univ Med J. 2009;
7(25):67-72.

WHO. Assessment of the prevalence of visual
impairment attributable to refractive error or
other causes in school children. Protocol and
Manual of Procedures 2007; Geneva.

International Journal of Current Pharmaceutical Review and Research

1402



