ORIGINAL ARTICLE J Nepal Med Assoc 2023;61(266):848-51

OPEN ACCESS Lcc.i
doi: 10.31729/jnma.8322

Refractive Error among Children Visiting the Department of Paediatric

Opthalmology of a Tertiary Eye Care Center
Govind Gurung,' Krishna Kant Gupta?

1Department of Paediatric Opthalmology, RamKumar Mahavir Prasad Kedia Eye Hospital, Parwanipur, Birguni,
Nepal, Department of Glaucoma, RamKumar Mahavir Prasad Kedia Eye Hospital, Parwanipur, Birgunj, Nepal.

ABSTRACT

Introduction: Refractive error is the inability of eyes to focus clearly on images. Visual impairment
due to refractive error has a major impact on children's education and daily activities. The hospital
has no documentation of the ocular morbidity related to refractive errors in children. The aim of
this study was to find out the prevalence of refractive error in children visiting the Department of
Paediatric Ophthalmology of a tertiary care centre.

Methods: A descriptive cross-sectional study was done in the Outpatient Department of Paediatric
Ophthalmology in a tertiary care centre from 8 September 2022 to 7 March 2023 after obtaining ethical
approval from the Institutional Review Committee. A convenience sampling method was used. The
point estimate was calculated at 95% Confidence Interval.

Results: Among 3600 children, the prevalence of refractive error was seen in 668 children (18.56%)
(15.61-21.51, 95% Confidence Interval). Refractive error was seen in 363 (54.34%) boys and 305
(45.66%) girls. Myopia was found in 340 (50.90%), astigmatism in 207 (30.99%), and hyperopia in 121
(18.11%).

Conclusions: The prevalence of refractive error among children attending a tertiary care centre was
found to be higher than studies done in similar settings. Regular screening of refractive error for
visual impairment is recommended among school going children.
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INTRODUCTION

Refractive errors are the most common cause of
vision problems. It is the inability of the eye to focus
images clearly from the outside world that results
in blurring of vision and visual impairment. Visual
impairment ranges in severity from mild visual loss to
total absence of light perception.’? Visual impairment
is defined as a functional limitation of the eye(s) or the
visual perception.?

Uncorrected refractive error is the leading cause of
visual impairment in children and is a priority of eye
health programs in developing countries.®* Refractive
error study in children (RESC) group mentioned
refractive error as the major cause of worsening visual
acuity in 56% of children in Nepal.®
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The aim of the study was to find out the prevalence of
refractive error among children attending the visiting
the Department of Paediatric Ophthalmology of a
tertiary care centre.

METHODS

This descriptive cross-sectional study was conducted
in the Outpatient Department of Paediatric
Ophthalmology of RamKumar Mahavir Prasad Kedia
Eye Hospital, Parwanipur, Birgunj, Nepal from 8
September 2022 to 7 March 2023 after obtaining ethical
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approval from the Institutional Review Committee
(Reference number: 69-079-080). All the children
above 6 years old and below 15 years old attending the
outpatient department in the hospital giving consent
were included in the study. Children with ocular
injury and with ocular pathology were excluded.
Convenience sampling method was used. The sample
size was calculated using the following formula:
pPXq

eZ
0.50 x 0.50

0.052

n= Z%x

= 1.96% x

=384

Where,

n= minimum required sample size
Z=1.96 at 95% Confidence Interval (Cl)

p= prevalence taken as 50% for a maximum sample
calculation

g=1-p
e= margin of error, 5%

The calculated sample size was 384. However, we have
included 3600 patients.

Weighing of children, routine ocular examination
including extraocular motility assessment, visual
acuity evaluation, cycloplegic refraction, and cover
test were done. Uncorrected and best-correction visual
acuity (BCVA) was done in an internally illuminated
Snellen vision chart at a 6-meter distance. Anterior and
posterior segment assessment was done with slit lamp
biomicroscopy and an additional 90 Dioptre handheld
lens was used for complete fundus evaluation.
Children with dioptre more than +1.00 (Hyperopia),
-0.5 (Myopia), and +0.75 (Astigmatism) were included
in the study. Demographic details and all other data
required for the study were collected from the files of
children and the pediatric refractive error register.

Data was entered into Microsoft Excel 2007 and
analyzed using IBM SPSS Statistics version 25.0. The
point estimate was calculated at a 95% CI.

RESULTS

Among 3600 children, refractive error was found in
668 (18.56%) (15.61-21.51, 95% Cl). A higher frequency
of refractive error 393 (58.83%) is seen among the age
group 11-15 years (Table 1).

Table 1. Age distribution of refractive error (n= 668).

Age group (years) n (%)

6-10 275 (41.17)
11-15 393 (58.83)
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Among the children with refractive error, 363 (54.34%)
were male (Figure 1).

Figure 1. Gender-wise distribution (n= 668).

Myopia was found in 340 (50.90%), astigmatism in
207 (30.99%), and hyperopia in 121 (18.11%) making
myopia to be the major visual impairment resulting in
refractive error (Table 3).

Table 2. Visual impairment resulting in refractive
error (n= 668).

Visual impairment n (%)

Myopia 340 (50.90)
Astigmatism 207 (31.11)
Hyperopia 121 (18.11)

Among males, myopia was found in 176 (26.35%) and
astigmatism in 102 (15.27%) (Table 3).

Table 3. Gender-wise distribution of different types
of refractive error (n= 668).
Gender Myopia Astigmatism Hyperopia

n (%) n (%) n (%)
Male 176 (26.35) 102 (15.27) 85 (12.72)
Female 164 (24.55) 105 (15.72) 36 (5.39)

DISCUSSION

The prevalence of refractive error among outpatient
children was 18.5%. The prevalence of Myopia was
higher than in studies done at Jhapa and Dadeldhura.5®
In a previous study of 3054 children, Myopia was seen
in 204 (6.68%) children, hypermetropia in 16 (0.52%)
children, and astigmatism in 148 (4.85%) children
which is almost similar to our study in which Myopia
was seen in 9.4% children followed by astigmatism
5.75%, and hyperopia 3.4%.”

The major population of the Parsa and Bara district
of Nepal is Madhesi people which comprises various
cultural groups such as Hindu caste groups, Muslim,
Marwaris, Brahmin and Dalit caste groups, ethnic
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groups like Maithili, Bhojpuri, Awadi, and Bajjika
speaking people. It can explain the differences in
results of both refractive error prevalence and myopia
prevalence as compared to Jhapa which has a mixed
group (Mongol, Indo-Aryan) and Dadeldhura (mostly
Mongol). A higher preference for near activities and, an
inheritance factor with a decrease in outdoor activities
might be the other reasons for an increase in the
prevalence of myopia but still major reason remains
unknown.® The prevalence of hyperopia (3.36%) and
astigmatism (5.75%) was similar to a study conducted
inacity inIndia.” Similarly, itis higher than the previous
study done in Pokhara,® and in a multistate study in
India which might be due to the smaller population
size in this study.™

The prevalence of refractive error in this study is
18.5%, which is higher than the study done in Palpa
(9%)."" Compared to a study done in 15000 children
in 2010, myopia was predominant among males
and hyperopia was predominant among females,
however, this study of 3600 students Myopia was
predominant among both males and females followed
by astigmatism and hyperopia.'? Similarly in a study
conducted in 2015 in the Terai region astigmatism was
higher among children.' The changes in prevalence in
different studies show changing patterns of refractive
error. The prevalence is similar to the study done on
4500 children in 2008 in Kathmandu where refractive
error was seen in 18.6 percent of children.’ According

to a previous study myopia progression varies with
age and severity of myopia concluded that monitoring
of axial length measurement, anti-myopia planning,
and consecutive follow-up of children was needed
for the greater progression in ‘severe myopes’ across
different age groups to control myopia progression
irrespective of the age and degree of myopia.'™

There is no study done on refractive error in this Parsa
and Bara terai belt so this study would give guidance
for further research in this area. To avoid duplication of
data only one hospital pediatric outpatient department
was involved in the study though involvement of
another hospital would have added benefits to the
study.

Convience sampling method was used so there is a
sampling bias. A community based study using simple
random sampling method is recommened to increase
the generalisability in larger population.

CONCLUSIONS

The prevalence of refractive error among children
visiting the Department of Pediatric Ophthalmology
of a tertiary care centre was higher than other studies
done in similar settings. Refractive error being a
treatable cause of visual impairment, regular screening
of children is recommended.

Conflict of Interest: None.

REFERENCES

1.  World Health Organization. Blindness and visionimpairment
[Internet]. Geneva(CH): World Health Organization;
2023 Aug 10. Available from: https://www.who.int/
en/news-room/fact-sheets/detail/blindness-and-visu-
al-impairment. [Full Text]

2.  Ferede AT, Alemu DS, Gudeta AD, Alemu HW, Melese
MA. Visual impairment among primary school children in
Gondar Town, Northwest Ethiopia. ] Ophthalmol. 2020 Aug
22,2020:6934013. [PubMed | Full Text | DOI]

3. Abdi Ahmed Z, Alrasheed SH, Alghamdi W. Prevalence of
refractive error and visual impairment among school-age
children of Hargesia, Somaliland, Somalia. East Mediterr
Health J. 2020 Nov 11;26(11):1362-70. [PubMed | Full Text
| DO

4. Courtright P, Hutchinson AK, LewallenS. Visual impairment
in children in middle- and lower-income countries. Arch Dis
Child. 2011 Dec;96(12):1129-34. [PubMed | Full Text | DOI]

5.  Shrestha GS, Sujakhu D, Joshi P. Refractive error
among school children in Jhapa, Nepal. ] Optom. 2011
Apr;4(2):49-55. [Full Text | DOI]

6.  Awasthi S, Pant BP, Langaas T . Refractive error prevalence
among school children in Dadeldhura district of Nepal.

JNMA | VOL 61

ISSUE 267

Kathmandu Univ Med J (KUM]J). 2020 Apr-Jun;18(70):149-54.
[PubMed | Full Text]

7. Bakare PN, Gogate P, Magdum R, Phadke S, Maheshgauri
R. Estimation of the prevalence of uncorrected refractive
error and other ocular morbid conditions in school children
of industrial area in a non-metro city in India. Cureus. 2022
Aug 13;14(8):27972. [PubMed | Full Text | DOI]

8. Mutti DO, Mitchell GL, Moeschberger ML, Jones LA, Zadnik
K. Parental myopia, near work, school achievement, and
children's refractive error. Invest Ophthalmol Vis Sci. 2002
Dec;43(12):3633-40. [PubMed | Full Text]

9. Niroula DR, Saha CG. Study on the refractive errors of
school going children of Pokhara city in Nepal. Kathmandu
Univ Med ] (KUMYJ). 2009 Jan-Mar;7(25):67-72. [PubMed |
Full Text | DOI]

10. Joseph E, CKM, Kumar R, Sebastian M, Suttle CM, Congdon
N, et al. Prevalence of refractive errors among school-going
children in a multistate study in India. Br J Ophthalmol.
[PubMed | Full Text | DOI]

11. Bhandari KR, Pachhai DB, Pant CR, Jamarkattel A.
Prevalence of refractive error and associated risk factors
in school-age children in Nepal: a cross-sectional study.

NOVEMBER 2023

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment
https://pubmed.ncbi.nlm.nih.gov/32908684/
https://www.hindawi.com/journals/joph/2020/6934013/
https://doi.org/10.1155/2020/6934013
https://pubmed.ncbi.nlm.nih.gov/33226104/
https://applications.emro.who.int/emhj/v26/11/1020-3397-2020-2611-1362-1370-eng.pdf
https://doi.org/10.26719/emhj.20.077
https://pubmed.ncbi.nlm.nih.gov/21868404/
https://adc.bmj.com/content/96/12/1129
https://doi.org/10.1136/archdischild-2011-300093
https://pdf.sciencedirectassets.com/280299/1-s2.0-S1888429611X70061/1-s2.0-S1888429611700413/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEDUaCXVzLWVhc3QtMSJIMEYCIQCDcSAldv5HVDwAo43A1xXkIBfbqEs1%2BKNNXSfpTf2zzAIhAO%2BYHVoCCb6xCtSlacclubYk%2FNQ6b7AibbfJ7mTy2aAOKrMFCF0QBRoMMDU5MDAzNTQ2ODY1IgyfQAJ0wzY6qSMowpwqkAXJAat7Na3JDFcNt02M%2FBgLI7y7DO%2FcA460QE7bxlhhTG%2BI0GSPb6KopS17XUzPp8SVOs9i1MvF3rWb6LzX6M%2FGAWSDdP1LiUwGv6GKJbedq%2BxFGZKiOJMCP1Ia%2B7mUKhBM57hGpp9BTU6%2F%2FCyB8g2b6RPjOtaNuQMLFzimZW5OVh4ZZXUmxJ62Yylj41fv33L1DEp%2Fw6HtHah9jy%2BaTj2pAeMb4WJawPmgkbrqIxKKtX3HLHbWVwdPLgx2w%2BAsRpMvzVaGrPgcFtgyiehzkOzVVnV1VhZ25925w4rSEbChhtaRv4rq%2BMyztcLxGOKJIDq4RHKrCNu812%2FiqpDGZUdDSqi%2FqhUnnc6SvoQvlHD3jfcrsUWVHknIGaM1DwbOt3C%2Bu9oT%2FhkRLp0%2B89r%2BgsB49JaABwYEI3MtHxjCwQcGf8PrEj8pMgMhUiVt9Ex%2F%2FhRBiTVKxEghGJrBuSTOBuQ9WUNzvFc6JpWqOxpuJX3QL8zE385cFWKGGa1gx3Ftm5Nq%2FPCOxgGdLJQEGggnL1tdOqV2SqLcQobslt5dCbTzFTwKQ3MhjOZubWcDH5EqxlsSyHQXK6i6W5HjD8Nd5yq%2F2h%2FV4rF6D1kFxx0MDcb2gU%2BO2VQ5eDcbzmSkdS3sFSnkoVZYk%2F%2B2uwqs3rXoYsUko%2Fxs%2FwZZx5YvIk8Dtu%2FP9X1iV6amL5UMbbNmEyNC9tlW9rT1Dd%2BfW2wVVT4h3BjnTw5q5b4a%2BoA6qWK7dTZDMLzwjnuXhEIpkhrpUbu4d3%2BFVaCk5eeUwTThb9ozIToxyJ1WClQRRnYxSd5QFAEYBP8rgi7fUSPdmgJxxikTlcOEXlnPeky1eE%2Fsw9%2BW%2B5LA5vVaG2q051F5iDxhjD7n4TDnjuSpBjqwAT45%2BPdUfQaicojLexPyeH5RYycHFuLr2vb5duDkwLJZA3hbJyG%2F%2FllhS3DyZWLlARltghmdqcj4M%2Fpy3kfhwBdcYq7OSMeaCpxF2OH%2FpbGa2GTI2aFY2e3ZgQaJ%2BoVQ0nE65YRlgJzCDQah5dV%2FbwnEbg5vGfXjBEMkW7I%2FbY8H66p5Fnxj0veMXc3gudhQLmOM7zUxnyuvI%2Fp5qzXia0oO11Ibp2yFKUJKvxqb%2FB7b&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20231025T125846Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYVYTIJRLA%2F20231025%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=dd2ff6ead11653bfc44bbe366f7bc0bf3c156097ec9af68c54fe1197950162ed&hash=383af16ae0a44f291cdd2346ae6f3d3ae3d52d550fc01067f2d66671d1886846&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S1888429611700413&tid=spdf-7b182a5a-4c26-403d-973f-c239aa5cae31&sid=9f4388436012074539086c90229ef320373cgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=14165c540404065254580d&rr=81baa208cd979e7d&cc=np
https://doi.org/10.1016%2FS1888-4296(11)70041-3
https://pubmed.ncbi.nlm.nih.gov/33594021/
http://www.kumj.com.np/issue/70./149-154.pdf
https://pubmed.ncbi.nlm.nih.gov/35978677/
https://www.cureus.com/articles/109724-estimation-of-the-prevalence-of-uncorrected-refractive-error-and-other-ocular-morbid-conditions-in-school-children-of-industrial-area-in-a-non-metro-city-in-india#!/
https://doi.org/10.7759/cureus.27972
https://pubmed.ncbi.nlm.nih.gov/12454029/
https://iovs.arvojournals.org/article.aspx?articleid=2162292
https://pubmed.ncbi.nlm.nih.gov/19483457/
http://www.kumj.com.np/issue/25/67-72.pdf
https://doi.org/10.3126/kumj.v7i1.1769
https://pubmed.ncbi.nlm.nih.gov/36562766/
https://bjo.bmj.com/content/early/2023/05/11/bjo-2022-322123.long
https://doi.org/10.1136/bjo-2022-322123

12.

13.

Gurung et al. Refractive Error among Children Visiting the Department of Paediatric Opthalmology of a Tertiary Eye Care Center

Journal of Lumbini Medical College. 2021 Mar 14;9(1). [Full
Text | DOI]

Shrestha SP, Bhat KS, Binu VS, Barthakur R, Natarajan M,
Subba SH. Pattern of refractive errors among the Nepalese
population: a retrospective study. Nepal ] Ophthalmol. 2010
Jul-Dec;2(2):87-96. [Full Text | DOI]

Rai SK, Thapa HB, Gurung N, Bhari AM, Sharma MK.
Pattern of refractive error in primary school children in
Rupandehi district, Nepal. Journal of Universal College of
Medical Sciences. 2015 Sep 3;3(1):31-6. [Full Text | DOI]

14.

15.

Sapkota YD, Adhikari BN, Pokharel GP, Poudyal BK, Ellwein
LB. The prevalence of visual impairment in school children
of upper-middle socioeconomic status in Kathmandu.
Ophthalmic Epidemiology. 2009 July 8;15(1):17-23. [Full Text
| DOIJ

Verkicharla PK, Kammari P, Das AV. Myopia progression
varies with age and severity of myopia. PLoS One. 2020 Nov
20;15(11):¢0241759. [PubMed | Full Text | DOI]

/~©The Author(s) 2023.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this

851

\\ license, visit https://creativecommons.org/licenses/by/4.0/

JNMA | VOL 61

ISSUE 267

NOVEMBER 2023

Free Full Text Articles are Available at www.jnma.com.np



http://www.jnma.com.np
https://jlmc.edu.np/index.php/JLMC/article/view/412/332
https://jlmc.edu.np/index.php/JLMC/article/view/412/332
https://doi.org/10.22502/jlmc.v9i1.412
https://www.nepjol.info/index.php/NEPJOPH/article/view/3714
https://doi.org/10.3126/nepjoph.v2i2.3714
https://www.nepjol.info/index.php/JUCMS/article/view/13256
https://doi.org/10.3126/jucms.v3i1.13256
https://www.tandfonline.com/doi/abs/10.1080/09286580701772011
https://doi.org/10.1080/09286580701772011
https://pubmed.ncbi.nlm.nih.gov/33216753/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0241759
https://doi.org/10.1371/journal.pone.0241759
https://creativecommons.org/licenses/by/4.0/

	_heading=h.mx0megxc3oez
	_GoBack
	_30j0zll
	_GoBack
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_GoBack

