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Abstract:

Objectives: The present study was to evaluate the prevalence of myopia in children and adolescents in Kumaon
region of Uttarakhand, India.

Methods: General data regarding the age, sex, address, history related to refractive error was collected by
interviewing the child and parent, followed by entering the information taken in the pre-tested semi- structured
questionnaire by the investigator, followed by the screening of vision of the child. A short counselling supported
by charts, posters and audio-visual tapes regarding eye health education was given to children after general and
ophthalmic examinations.

Results: A total of 200 children with age group 5 to 15 years were visited to Ophthalmology OPD for eye related
problem. Among them, most of the cases (58%) were in age group of 5 to 8 years. 29.5 % cases were in age group
of 9 to 11 years. Most of the children 124(62%) were boys. 76(38%) were girls. Hence, rate of prevalence of
myopia in male child was 21.77% and female child was 22.37%. And it was not statistically significant (p=0.921).
Among myopic children, mild myopia was seen in 23(52.27%) children. Moderate myopia was seen in
16(36.36%) children and severe myopia was seen in 5(11.36%) children.

Conclusions: Overall, rate of prevalence of myopia is 22%. Myopia is greatly seen in primary and secondary
school children. Mild myopia is commonly seen in more than half population of myopic children. Many factors
such as increased indoor activities, lack of daylight exposure, particularly in view of increased use of digital media
refractive error should be considered at early ages so that the Myopia can be timely diagnosed and treated. Hence,
we should organise ophthalmology check-up camp in school time to time for awareness and early detection of
myopia.
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Introduction

Myopia is defined by a refractive error of —0.50 ++
(D) or less, and high myopia by refractive errors of
—5 D or less [1]. The number of patients with high
myopia is increasing annually and will reach 938
million people by 2050 [2], which could lead to
significant global productivity loss, with East Asia
having the highest potential burden [3].

Myopia frequently appears in childhood, with a peak
incidence occurring between 8 and 10 years of age
[4]. There is major disparity in the prevalence of
myopia in children according to ethnic origin [4].
The progression of myopia has been analysed in
various studies, [4,5] and a younger age of myopia
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onset or longer duration of myopia progression is
strong predictors of high myopia [4,5,6,7].

Myopia development is slowed in students who
spend more time outside, and this is attributable to
the sun’s rays rather than physical exertion [8].
Myopia development is slowed in students who
spend more time outside, and this is attributable to
the sun’s rays rather than physical exertion [8].

In order to prevent severe myopia and preserve
visual health, it is crucial to have a better
understanding of the epidemiological features and
influencing factors of myopia among children and
adolescents [9,10].
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Although myopia is a prevalent disease, little is
known about the risk factors that lead to the
development and progression of myopia. Genetics
appear to play a role in determining a child’s
refractive error status. The risk of becoming myopic
increases with the number of myopic parents, [11]
monozygotic twins have significantly stronger
correlation of refractive error than dizygotic twins
[12], and genetic factors are more responsible for
variability in refractive error than environmental
factors [13]. However, no single chromosomal locus
has been consistently associated with myopia [14].
While near work has long been suspected to be a risk
factor for myopia, few studies have found a strong
correlation with either the onset or progression of
myopia [11,15]. However, spending more time
outdoors has been shown to decrease the likelihood
of becoming myopic [16,17] but does not slow down
the progression of myopia [15].

Higher amounts of myopia increase the risk of
ocular complications such as glaucoma,
cataracts,[18] and retinal detachment and atrophy
[19]. Due to these sight-threatening complications
and the high worldwide prevalence, research
scientists have attempted many methods to reduce
the progression of near sightedness, including under
correction of myopic refractive error,61 bifocal or
multifocal spectacles, [20,21] gas permeable contact
lenses, [22] ‘topical pharmaceutical agents,
orthokeratology contact lenses, [23] and soft bifocal
contact lenses [24].

Objectives of our study was to find out the
prevalence of myopia among children and
adolescents at tertiary care center in Kumaon region,
Uttarakhand, India.

Material & Methods

The present study was conducted in the Department
of Ophthalmology, Government Medical College,
Haldwani, Uttarakhand, India during a period from
October 2024 to December 2024.

The study population were comprised of both boys
and girls (age group 5 to 15 years) who were visited
Ophthalmology OPD with eye complain.

Inclusion Criteria

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

1. All children between age group of 5 years to 15
years.
2. Those parents who given informed consent.

Exclusion Criteria

1. Subject with history of significant ocular
pathology other than myopia.

2. Other severe medical condition like DM/HTN.

3. All baby born before 34 weeks of gestation.

Screening of vision: Vision screening was done
with the help of experienced Optometrist and
resident of department of ophthalmology in the
hospital under the supervision of investigator.
Snellen’s chart for distant vision was used for testing
visual acuity. The right eye was tested first for visual
acuity followed by the left eye, each time occluding
the fellow eye. If the child wore spectacles, visual
acuity was tested both with and without spectacles.
If vision on screening was not 6/6, then cycloplegic
refraction under Homatropine was done. The data
obtained after testing visual acuity of participants
with Snellen’s chart was then converted into
equivalent on LogMAR visual acuity chart as
follows:

Data collection and methods: General data
regarding the age, sex, address, history related to
refractive error was collected by interviewing the
child and parent, followed by entering the
information taken in the pre-tested semi- structured
questionnaire by the investigator, followed by the
screening of vision of the child. A short counselling
supported by charts, posters and audio-visual tapes
regarding eye health education was given to children
after general and ophthalmic examinations.

Statistical Analysis: Data was analyzed with help
of latest version of SPSS 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 difference.

Results

A total of 200 children with age group 5 to 15 years
were visited to Ophthalmology OPD for eye related
problem. Among them, most of the cases (58%)
were in age group of 5 to 8 years. 29.5 % cases were
in age group of 9 to 11 years. Most of the children
124(62%) were boys. 76(38%) were girls.

Table 1: Age wise distributions

Age group (years) No. of cases (200) Percentage
5-8 116 58%
9-11 59 29.5%
12-15 25 12.5%
Total 200 100%
Jailkhani et al. International Journal of Current Pharmaceutical Review and Research
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Gender wise distribution

In the present study, out of 200 children. 44(22%)
children were suffered with myopia. Among them,
myopia was present in 24(54.55%) cases of age 5 to
8 years, 12(27.27%) children of age 9 to 11 years

Table 2: Showing the prevalence of myopia according to age group

Figure 1: Gender wise distributions

H Boys

m Girls
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and 8(18.18%) children of age 12 to 15 years.
155(78%) cases were without myopia. And it was

significantly differenced (p<0.0001).
prevalence of myopia was 22%.

Rate of

Myopia
Age group (Years) Present Absent
5-8 (N=116) 24(54.55%) 92(59.35%)
9-11(N=59) 12(27.27%) 46(29.67%)
12-15(N=25) 8(18.18%) 17(10.97%)
Total (N=200) 44(22%) 155(78%)
Chi-squared value - 125.126, p <0.0001

In the present study, 27(21.77%) boys and
17(22.37%) girls were suffered with myopia. And it
was not statistically significant (p=0.921). Hence,

rate of prevalence of myopia in male child was
21.77% and female child was 22.37%,

Table 3: Showing the prevalence of myopia according to gender

Gender Chi-squared value P-value
Myopia Boys Girls
Present 27(21.77%) 17(22.37%) 0.01 0.921
Absent 97(78.23%) 59(77.63%) 0.01 0.921
Total (N=200) 124(62%) 76(38%) 22.982 <0.0001

In the present study, out of 200 cases, 44(22%) cases
had myopia. Among myopic children, mild myopia
was seen in 23(52.27%) children. Moderate myopia
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was seen in 16(36.36%) children and severe myopia

was seen in 5(11.36%) children.
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Type of myopia

m Mild myopia
m Moderate myopia

Severe myopia

Figure 2: Showing the type of myopia

Discussions

Myopia has become an important public health issue
worldwide, especially in Asian countries, and is a
major cause of correctable visual impairment [25].

When the eye is at rest, the refractive system bends
light rays so that they focus on the retina, but in the
case of myopia, the parallel rays focus in front of the
retina, preventing the formation of a sharp image
[26]. There is an increased risk of retinal
detachment, macular degeneration, glaucoma,
cataract, and even blindness in patients with myopia,
especially severe myopia [27]. Myopia can be
slowed by time spent outside and/or exposure to
bright light, possibly through dopamine-mediated
pathways [28,29]. Myopia development is slowed in
students who spend more time outside, and this is
attributable to the sun’s rays rather than physical
exertion [30]. There was a dramatic increase in the
number of cases of myopia diagnosed in primary and
secondary school students after the COVID-19
pandemic, with researchers attributing the rise to
factors like excessive viewing of objects at close
range and decreased participation in outdoor
activities [31,32].

In the present study, out of 200 children, most of the
children 58% and 29.5% were in age group of 5-8
years and 9-11 years respectively. That, it indicates
myopia was mostly seen in primary and secondary
school students.

A study by Jiaxing Wang et al (2021) [31] found that
the myopic shift of SER appeared to be associated
with an increase in the prevalence of myopia
(SER<-0.5D) in child age ranging between 6 to 8
years in 2020 compared with previous years. The
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prevalence of myopia in this age group in 2020 was
21.5% at 6 years, 26.2% at 7 years, and 37.2% at 8
years. In a study by Dorian Tricard et al (2021) [33]
the rate of myopia progression was essentially linear
with time within age groups, the most rapid
progression being observed for children aged 7-9
and 10-12 years at baseline (—0.43 D and —0.42 D).

In the present study, myopia was greatly seen in
boys (62%) as compared to girls (38%).

The proportion of boys in myopia and non-myopia
group were 21.77% and 78.23% respectively. The
proportion of females in the myopia and non-myopia
group was 22.37% and 77.63% respectively. This
difference was not statistically significant. A study
by Nermin Kucer et al (2009) [34] observed that in
users of mobile phones, women significantly (p <
0.05) complained more often of inflammation in the
eyes than men. In a study by Kathryn A. Rose et al
(2008) [35] in the year 1 sample, the mean SER in
girls was more hyperopic (1.34 D) than that in boys
(1.19 D). In a study by Pei-Chang Wu et al (2013)
[28] the SERs was not significantly associated with
gender (P 0.794). In a study by Dorian Tricard et al
(2021) [33] average progression of myopia was
higher among girls (—0.35 D) than among boys (—
0.32 D).

In the present study, out of 200 children. Myopia
was seen in 44(22%) children. Among them, myopia
was present in 24(54.55%) cases of age 5 to 8 years,
12(27.27%) children of age 9 to 11 years and
8(18.18%) children of age 12 to 15 years. Rate of
prevalence of myopia was 22%. Among the myopic
children, 27(21.77%) boys and 17(22.37%) gitls
were suffered with myopia. And it was not
statistically significant (p=0.921). Hence, rate of
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prevalence of myopia in boys was 21.77% and in
girls was 22.37%,

China since 2010, the amount of time spent
watching digital displays from a close distance has
dramatically increased due to the popularity of
electronic items, which may be associated with a
higher prevalence of myopia among students [36,
37).

Previous research has revealed that since the
outbreak of the COVID-19 epidemic, students have
been studying online at home [38] while their
outside activities have been restricted, resulting in an
increased prevalence of myopia, particularly among
minors [39]. This shows that children and
adolescents require regular and continuo us visual
acuity testing. It is beneficial to utilize
cyclopentolate eye drops, which have been
recommended in international epidemiological
studies, for inducing cycloplegia during eye
examinations [40,41]. When compared to non-
cycloplegic refraction, cycloplegic refraction can
more accurately reflect the true condition of myopia
in children and adolescents [42].

In a study by Kathryn A. Rose et al (2008) [35] there
was no overall association of near work activities,
including homework, reading, handheld computer/
laptop use and mean SER in the year 1 sample (P=
0.08), although a significant association with mean
SER was observed in children whose parents were
not myopic (P=0.004). A recent meta-analysis by
Huang HM et al (2015) [43] found that more time
spent on near work activities was associated with
higher odds of myopia [OR 1.14, 95% confidence
interval (CI) 1.08-1.20] and that the odds of myopia
increased by 2% (OR 1.02, 95% CI 1.01-1.03) for
every 1-diopterh more of near work per week. In a
study by Hongyu Guan et al (2019) [44], 16.5%
children out of 15,493 children with no history of
computer use had myopia. 2,634 children used
computer for 1-30 minutes of which 22.4% children
had myopia. 809 children used computer for > 60
minutes of which 23.5% had myopia.

In the present study, among myopic children out of
200 children, mild myopia was seen in 23(52.27%)
children. Moderate myopia was seen in 16(36.36%)
children and severe myopia was seen in 5(11.36%)
children.

This is in line with other studies showing that time
spent doing near-work activities is a risk factor for
developing myopia [45]. Gene-environment
interactions play a role in myopia. For example, the
effect of reading habits [46], education [47] and
near-work activities [48] varies in size with genetic
predisposition. There is evidence showing that
exposure to bright light can reduce the risk of
myopia [49]. Children learning in an outdoors
setting developed myopia less frequently and
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showed less myopia progression [50]. Furthermore,
a meta-analysis published in 2017 found an inverse
non-linear association between time spent outdoors
and risk of developing myopia [51]. Our analysis
could not evaluate this factor as no data on the time
spent outdoors were available.

Rose et al. reported that spending two hours
outdoors per day eliminated the nearwork- related
additional myopia risk in Australian students [35]. It
should also be noted that there are significant
differences between East Asian and Western
educational systems which are reflected in the
prevalence of myopia [52].

Conclusions

The present study concluded that the rate of
prevalence of myopia in boys and girls are 21.77%
and 22.37% respectively. Overall rate of prevalence
is 22%. Myopia is greatly seen in primary and
secondary school children. Mild myopia is
commonly seen in more than half population of
myopic children. Many factors such as increased
indoor activities, lack of daylight exposure,
particularly in view of increased use of digital media
refractive error should be considered at early ages so
that the Myopia can be timely diagnosed and treated.
Hence, we should organise ophthalmology check up
camp in school time to time for awareness and early
detection of myopia.
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