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Steep increase in myopia among public school-going children in South India

after COVID-19 home confinement

Krishnamurthy Saara, Saravanan Swetha, Rangavittal Subhiksha, Murali Amirthaa, Narayanan Anuradha

Purpose: Novel coronavirus has brought huge changes in lifestyle, especially among children.
Reports indicate that the prevalence of refractive errors among children has increased due to home
confinement. Hence, this study was done to understand the current status of refractive errors among
children from public schools in southern India. Methods: This cross-sectional study was conducted
as part of school eye screening conducted between September and October 2021. Children between 14
and 17 years of age from public schools underwent a three-phased comprehensive eye examination.
Children identified with refractive errors and an equal proportion of children without any refractive
errors underwent a survey on outdoor activities. Prevalence estimates and 95% confidence interval
were calculated. Chi-square tests and regression analysis were used to understand the association
between refractive error and other variables. Results: From the data of 3,850 (90.69%) children, the
prevalence of vision impairment, refractive errors, and myopia in at least one eye was found to be
12.83% (n = 494), 21.51% (n = 828), and 19.53% (n = 752), respectively. The average myopic spherical
equivalent error was found to be -2.17 + 1.11D (range:-0.50 D to -14.00 D). Almost 96.82% of girls had
less than 3 h of outdoor activities. Refractive errors were 7.42 and 2.77 times more (95% CI: 3.51-15.70),
P <0.001) among children who had outdoor activities less than 3 h per day and sleep less than 7 h per
day. Conclusion: Comparing to previous studies from North Indian and South Indian public schools,
this study reports a three- to six-fold rise in myopia post-home confinement among public school
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children from India.
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The outbreak of the novel coronavirus in December 2019
brought about a nationwide lockdown in India from March
2020.M Like all other countries, school children in India were
also confined to their homes and shifted to the online mode
of education. Reduced outdoor activities and increased
screen time have already been attributed to the exponential
increase of myopia in children.?* In the pre-COVID era, the
prevalence of vision impairment was found to vary between
2.05 and 13.6 per thousand children and refractive error was
10.8% in Indian children.”® Recent studies conducted in China
have reported that the prevalence of myopia has increased
1.4 - 3 times following home confinement.’!! Such an
increase in prevalence has also been reported in other studies
conducted in India and Spain.!"** But the studies from India
that report the current rate of vision impairment or refractive
errors among children are sparse. With the rising concerns on
whether the lockdown has worsened the burden of refractive
error in children, this study aimed to understand the current
rate of prevalence of refractive error among school-going
children in South India. The study also profiled the hours of
outdoor activities, screen time, and sleep duration of these
children.
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Methods

Study setting and sample

This cross-sectional school-based screening and eye examination
was conducted between September and October 2021 in the
South Indian state of Tamil Nadu. Schools started functioning
following COVID-19 relaxations for classes 9 — 12 from September
1, 2021.1" The study followed the tenets of the Declaration of
Helsinki and was approved by the Ethics Committee of the
Vision Research Foundation, Chennai, India. The permission
for the conduct of the screening was obtained from the State
Department of Health and consent for screening was obtained
from school authorities. Informed consent was obtained from the
parents of children who needed further management. Five public
schools from two districts that gave consent for the screening
were included in the study. The two districts were Chennai, the
capital city of Tamil Nadu and Kanchipuram, an adjacent district.

Screening protocol

All the children present in the schools underwent a
comprehensive screening™ and examination within the
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school premises following recommended COVID guidelines.
The screening model had three phases. The first phase of the
screening was conducted by optometry interns which included
basic vision testing using pocket vision screener,!"’! screening
for refractive errors and/or ocular misalignment using the
Welch Allyn ® Spot ® Vision Screener!"”! and screening for
external and anterior segment abnormalities with a torchlight.
Children who were unable to read the optotype in the pocket
vision screener (Snellen equivalent 6/9) and/or children who
were identified with refractive error using the auto-refractor,
and children who were previous spectacle users were
examined in the second phase for the refractive correction.
This phase was managed by optometrists and comprised of
detailed eye examination including vision testing with an
internally illuminated log MAR chart, objective refraction
using retinoscopy, and subjective acceptance. Spectacles were
provided free of cost to children identified with refractive
errors. The children whose vision did not improve after
refraction and/or were found to have other ocular conditions
were examined by optometrists in the third phase to find a
cause for failed vision screening.

Survey

Besides the screening, a survey was administered directly to the
children using a semi-structured questionnaire to understand
the hours of outdoor activity, screen exposure, and sleep
patterns before and during the pandemic. Based on the myopia
profile developed by Gifford,!" a slightly modified set of
questions were used to gather information about the activities.!'’]
The time spent on outdoor activities was classified as low
(less than 3 h/day) and high (more than 3 h/day). Concerning
the screen time, it was classified as low (less than 4 h/day)
and high (more than 4 h/day). Apart from the time, details
regarding the two activities were also collected. The duration
of sleep was classified into less than and more than 7 h/day. The
questionnaire was administered by trained interviewers to all
the children identified with refractive errors and/or requiring
a change in spectacle prescription. An equal proportion of
randomly chosen children without any refractive errors from
the five different schools also underwent the survey.

Definitions

Vision impairment was defined as visual acuity less than
0.20 logMAR in at least one eye.!””! Prevalence of vision
impairment was calculated based on the presenting visual acuity
at the personal level. Spherical equivalent was used to report
the mean values of refractive error. Mild myopia was defined
as spherical equivalent less than -0.50DS and high myopia was
defined as spherical equivalent less than -5.00DS.1*"! Spherical
equivalent refractive errors between -0.50DS and +1.00DS were
defined as ‘other refractive errors’ and spherical equivalent
refractive errors greater than or equal to +1.00DS were defined
as hyperopia.*

Data management and analysis

Data were entered in Spreadsheets (Google Inc, Mountain
View, CA, USA) and retrieved in Microsoft Office Excel.
Data were cleaned, coded, and used further for analysis. All
statistical analyses were performed using SPSS version 20.0
(IBM Corp, Armonk, NY, USA). Prevalence estimates and
95% confidence interval were calculated. Chi-square tests and
regression analysis were used to understand the association
between refractive error and other variables.

Results

Totally 4,245 children were enrolled in the vision screening
program from the five schools, among which 3,855 (90.81%)
were present on the day of screening. The data of 5 (0.11%)
were excluded due to incomplete information and the
remaining data of 3,850 (90.69%) children were taken for
analysis. There were 3,132 (81.35%) children from urban
locations and 718 (18.64%) children from rural locations. Of
3,850 children, 3,231 (83.92%) were girls and 619 (16.07%) were
boys. The average age of the children was 15.08 + 1.23 years.
There were 494 children with ‘presenting visual acuity’
(with a habitual correction or unaided) less than 0.20 logMAR
in at least one eye. Of which, 479 (96.96%) children had vision
impairment due to refractive errors and 15 (3.04%) children
due to other ocular conditions that needed further evaluation
at the base hospital for diagnosis and management. Of the
total children screened, there were 337 (8.75%) previous
spectacle users and 69 (20.47%) of them were found to have
vision impairment.

The overall prevalence of refractive errors was found to
be 21.51% (n = 828). The prevalence of myopia, hyperopia,
and other refractive errors was found to be 19.53% (n = 752),
6 (0.16%), and 70 (1.82%), respectively. Table 1 represents the
status of vision impairment and refractive errors.

Among the 752 children with myopia, 719 (18.68%) had
mild myopia and 33 (0.86%) had high myopia. Among
these children, 296 (7.69%) were already using spectacles, of
which 68 (1.77%) were not optimally corrected. There were
441 (11.45%) and 13 (0.34%) children who were found to have
vision impairment in at least one eye among mild and high
myopes, respectively.

The average myopic spherical and spherical equivalent
error was found to be —2.08 + 1.68D (range: -0.50D to -13.50D)
and -2.17 + 1.11D (range: -0.50D to -14.00D), respectively.
The prevalence of myopia was 1.66 times (95% confidence
interval (CI): 1.26 — 2.20, P < 0.001) more among children
from urban region (21.55%), 2.00 times (95% (CI): 1.47 - 2.74,
P <0.001) more among girls (21.48%) and 1.17 times (95% (CI):
1.01 - 1.38, P = 0.045) more among children from higher
secondary grades (21.17%) when compared to children
from rural regions (10.72%) boys (9.37%) and high school
grade (16.43%), respectively. The magnitude of myopia among
girls in grade 9 was -2.04D (range: -0.50D to -14.00D) and
remained almost similar till grade 12 (-2.19D range: -0.50D
to -10.75D). While among boys there was a 0.75D change in
magnitude from grade 9 (-1.34D range: -0.50D to -3.25D) to
grade 12 (-2.13D range: -0.75 to -4.13) with peak magnitude
of -2.40D (range: -0.50D to -8.00D) among grade 11 boys. Fig. 1
represents the trend of myopia across class grades. Prescribing
spectacles could improve vision up to 6/9.5 or above among 458
children (11.89%); 18 (0.46%) children had vision impairment
in at least one eye and the best-corrected visual acuity was not
available for 5 (0.12%) children.

A survey on outdoor activities, screen exposure, and
sleeping pattern was conducted among 1,134 children, of which
564 (49.73%) children had refractive errors. Almost 96.82 and
30.85% of girls had less than 3 h of outdoor activities and less
than 7 h of sleep, respectively. While among boys, 65.02 and
3.29% had less than 3 h of outdoor activities and less than 7 h of
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Table 2: Association with refractive errors among children involved in the survey

Risk factors Children without refractive errors n (%)

Children with refractive errors n (%)

0Odds Ratio (95%Cl) P

Total 570 (50.26%)
Class grades
High school 287 (25.3%)
Higher Secondary 283 (24.95%)
school
Location
Rural 98 (8.64%)
Urban 472 (41.62%)
Gender
Boys 187 (16.49%)
Girls 383 (33.77%)

Hours of outdoor activity
More than 3 hours
Less than 3 hours

Hours of Exposure to gadgets
Less than 4 hours
More than 4 hours

Hours of sleep

More than 7 hours
Less than 7 hours

98 (8.64%)
472 (41.62%)

104 (9.17%)
466 (41.09%)

479 (42.23%)
91 (8.02%)

564 (49.73%)

194 (17.1%) 1

370 (32.62%) 1.54 (1.18-2.01) 0.002
9 (0.79%) 1

555 (48.94%) 1.20 (0.74-1.95) 0.45
36 (3.17%) 1

528 (46.56%) 423 (2.64-6.78)  <0.001
9 (0.79%) 1

555 (48.94%) 7.42 (3.51-15.70)  <0.001
98 (8.64%) 1

466 (41.09%) 1.27 (0.88-1.82) 0.19

344 (30.33%) 1

220 (19.4%) 2.77 (2.03-3.79)  <0.001

The prevalence of refractive errors in the current
study was found to be 21%, of which 91% of children
were identified with myopic refractive error. So far, the
prevalence of refractive errors ranges between 2 and 10%
among school-going children from India."#15?%%] The highest
proportion of myopia reported among public school-going
children from the North Indian urban region was 7% and the
South Indian region was 3.6%.0"** This sudden three-fold
increase in the proportion of myopia among public school
children raises concern.

Differences have existed in the prevalence of refractive
errors between children from the public and private schools
earlier with the prevalence of myopia of almost 17% among
urban private schools.?! Students from these schools had more
exposure to gadgets through online education, and hence,
a possibility of a further increase in the prevalence could be
expected among private school-going children. The temporal
trends and prediction model of myopia showed that by the year
2050, the prevalence of myopia will increase up to 48% among
children between 5 and 15 years.™ The data utilized for the
prediction includes children from urban regions.! Considering
the increase in the refractive errors from this study, especially
among children from the public schools, the alarming rise of 50%
of children becoming myopic might happen earlier than 2050.

The magnitude of myopia reported in the current study
is greater than -2.00D which is almost 0.75D more than that
already reported from the similar aged public school-going
children.™ The change in the magnitude of spherical equivalent
RE between classes 9 and 12 was found to be only 0.13D among
girls, while among boys, the magnitude has shown nearly
1.00D change. The same set of children was not followed up to
understand the association of outdoor activities with the change
in magnitude. But 23.16% of girls were “previous spectacle
users’ compared to the 3.14% of boys and the association

between ‘previous spectacle use’ and change in magnitude
needs further exploration.

The results from the survey showed that girls had almost
double the exposure to gadgets compared to boys and almost
none of the girls had any outdoor activity added to their
lesser sleep hours. The current study also reports outdoor
activities and lesser hours of sleep as a major risk factor for
the development of refractive errors and exposure to gadgets
did not show any significant association. Girls, especially from
public schools, spend more hours on household chores than
boys and this home confinement has reduced the outdoor
activities of these children.®! Evidence also reports that even
if there is a higher amount of near work, increasing outdoor
activities will have positive effects on decreasing myopia
incidence and progression.! This effect should be explored
further, especially among this age group, to understand
and plan interventions immediately after the resumption of
schools.

Though the study team performed both auto-refraction
and objective refraction using retinoscopy, the results were
obtained from non-cycloplegic refraction as per the government
regulations that prohibit the use of any eye drops on the school
premises.

Conclusion

The study reports a higher prevalence of vision impairment
and refractive errors among public school-going children from
Tamil Nadu, India. This rapid rise in myopia and refractive
errors are major public health issues and need immediate
attention.
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