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Abstract

Myopia may be caused by many factors like spending greater time looking at objects that are close,
hereditary, environmental factors etc. Excessive close-up work, a high level of education, and
participation in fewer outdoor activities were important environmental risk factors for myopia. Parental
myopia has a significant effect on the development and progression of pediatric myopia. In the present
investigation an attempt was made to correlate the myopic prevalence rate with some environmental
factors like time spent on outdoor activity, time spent on electronic devises, effect of parent’s eye sight
and economic status of the family.

Keywords: Myopia, Aizawl, indoor-outdoor activity on myopia, electronic devises and myopia, eye
sight of parents on myopia

Introduction

Myopia or short sightedness is a correctable visual impairment and preventable blindness
worldwide (Belete et al., 2017) [, It is one of the most common ocular disorders seen in
children and young adults and is a cause of concern world-over (Resnifoff et al., 2008;
Morgan et al., 2012; Pan et al., 2012; Wu et al., 2016 Saxena et al., 2017) [>€1. Globally, the
prevalence rate among the older teenager is approximately 20%-35% (Belete et al., 2017) [, A
study by Saxena and his associates had reported a prevalence of only 13.1% among school
children in India (Saxena et al., 2015) ['l. However, this is higher than most previous reports
from India (Dandona et al., 2002; Murthy et al., 2002; Saxena et al., 2017) [8 9. 6],

The cause for myopia may be because of many factors (Morgan et al., 2012) B like spending
greater time looking at objects that are close, hereditary, environmental factors etc. Both
genetics and the environment play a role in the development and progression of myopia. Many
epidemiological surveys have shown that excessive close-up work, a high level of education
and participation in fewer outdoor activities were important environmental risk factors for
myopia (Wu et al., 2001; Huang et al., 2015; Ip et al., 2008; Rose et al., 2008; Jung et al.,
2012; Williams et al., 2015) [10-3%, Increase amount of time spent outdoors in sunlight has been
shown to reduce myopia prevalence rates possibly due to release of dopamine from the retina
on exposure to light (Rose et al, 2008; Ashby et al, 2009) ['* 161, More prevalence of myopia
among the children of those myopic parents was reported by many workers (Belete et al.,
2017; Khader et al., 2006; You et al., 2012; Konstantopoulos et al., 2008) X' 17-191, parental
myopia has a significant effect on the development and progression of pediatric myopia (Kurtz
et al., 2007; Mutti et al., 2002; Hui et al., 1995; Wu et al., 1999; Saw et al., 2001) [2>%I, The
effects of having two myopic parents were significantly higher than those for children with one
or no myopic parents (Zhang et al., 2017; Hui et al., 1995) [ 221 There are also some
conflicting reports on relationship between the prevalence of myopia and economic status of
the subjects. A study in Delhi reported that children in the upper-middle socioeconomic status
had a slightly higher risk of myopia (Saxena et al., 2015) [, In the present investigation an
attempt was made to correlate the myopic prevalence rate with some environmental factors
like time spent on outdoor activity, time spent on electronic devises, effect of parent’s eye
sight and economic status of the family.
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Materials and Methods

The study was conducted on school going students from 7
schools and hospitals in Aizawl district of Mizoram during
2014-2017, who was examined to determine the prevalence of
myopia. The vision of the child was documented by the
optometrist. Children with sub-normal visual acuity i.e. those
unable to read the 6/9p line on the Snellen chart and those
children having previous myopic glasses were further
examined by an optometrist for confirmation of vision and
refraction if required. Retinoscopy was done using a streak
retinoscope (Heine BETA 200) and a modern automated
refractor (Matronix Q30+ Korea). The autorefractor was
calibrated at the beginning of each working day and a single
reading was taken for each eye. The final prescription was
based on the subjective refraction. All those children who had
normal unaided presenting vision in the first round but failed
to read the 6/9p line on the Snellen chart were the new cases
of refractive error and were evaluated for identifying cases
with myopic refractive error to determine the incidence of
myopia. The data analysis was carried out using the SPSS
(SPSS. 2001) 2% statistical package for social science.

For all students a structured questionnaire regarding risk
factors was filled. The questions were asked in Mizo which is
understood by all the children and parents and the answers
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were recorded in English. The questionnaire was filled by
asking the details from the child and one or both parents. For
collecting data on the hours spent in the various activities the
actual total time spent for the activity in school and at home
was recorded. The question on hours spent outdoor was aimed
to capture the entire time spent outdoors and not just for
sports and recreational activities. The data analysis was
carried out using the SPSS (SPSS. 2001) P71 statistical
package for social science.

Result and Discussion

The prevalence rate of myopia among the school going
students in Aizawl district of Mizoram in the age group of 13-
19 years was 51.90%. The prevalence of non-myopia, mild
myopia, moderate myopia and high myopia observed were
48.5%, 48%, 3.5% and 0.3% respectively. In the present
investigation, there was strong association between the
prevalence of myopia and duration of using the electronic
devises. It was observed that among the students in the age
group of 13 to 15 years of age, the prevalence rate of mild
myopia was 93.81% and the remaining 6.18% was moderate
myopia. The incidence of mild myopic condition significantly
(p<0.01) increased with increased in time of usage of the
electronic devises.

Table 1: Relation between the prevalence of myopia with duration of using electronic devices among the school going Mizo students within the
age group of 13-15 years

. Duration of using the Electronic devices
Myopia status Sex (Male/Female) <2 hrs g >2 hrs Total
Male 42.30et al66) 57.69(90) 156**
Non Myopia Female 61.72(100) 38.27(62) 162 **
Total 52.20**(166) 47.79**(152) 51.46(318)
Male 32.28(41) 67.71(86) 127 **
Mild Myopia Female 40.37(65) 59.62(96) 161**
Total 36.80 **(106) 63.19N5(182) 46.60(288)
Male 0 100(4) 4 **
Moderate Myopia Female 0 100(8) 8**
Total 0 100NS(12) 1.94(12)
Male 0 0 0
High Myopia Female 0 0 0
Total 0 0 0
Grand total 618

* Significant for p>0.05, ** significant for p>0.01, NS = Non significant

The prevalence among those who use less than 2 hrs or less
was 36.80% and this significantly (p<0.01) increase to
63.19% among those who use more than 2 hrs. The moderate
myopia was observed only among those who use the
electronic devises for more than 2 hrs. The relationship
between the prevalence of myopia and duration of use of
electronic devises in the age group of 13-15 years is given in
Table 1. In the age group of 16 to 19 years, the rate of mild

myopia among the myopic students was 91.00%. The
moderate myopia and high myopia was 7.70% and 0.80%
respectively. The increase use of the electronic devises
significantly increase (p<0.01) the myopic condition of the
students as was observed in the age group of 13-15 years. The
relationship between the prevalence of myopia and duration
of use of electronic devises in the age group of 16-19 years is
given in Table 2.

Table 2: Relation between the prevalence of myopia with duration of using electronic devices among the school going Mizo students within the
age group of 16-19 years.

Male 46.24 (117) 53.75 (136) 253NS
Non-Myopia Female 45.78(114) 54.21(135) 249*
Total 46.01N8 (231) 52.11N8 (271) 46.22(502)
Male 45.70(149) 54.29(177) 326*
Mild Myopia Female 30.76(64) 69.23(144) 208*
Total 39.88 **(213) 60.11**(321) 49.17 (534)
Male 40.00(8) 60.00(12) 20NS
Moderate Myopia Female 40.00(10) 60.00(15) 25NS
Total 40.00MNs (18) 60.00 NS (27) 4.14(45)
High Myopia Male 00 100(01) 01*
Female 50.00(02) 50.00(02) 04NS
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| Total ]

40.00%(02) |

60.00" (03) 0.46(05)

Grand total

1086

* Significant for p>0.05, ** significant for p>0.01, NS = Non significant

The observed prevalence of mild myopia among those who
use less than 2 hrs or less was 39.89% and this significantly
increase (p<0.01) to 60.11% among those who use more than
2 hrs. A similar trend was also observed for moderate myopia.
The percentage of prevalence among those who use less than
2 hrs or less was 40.00% and this increase to 60.00% among
those who use more than 2 hrs. A significance relationship in
the prevalence of myopia and duration of use of electronic
devises was also observed among the non-Mizo students. The

relationship between the prevalence of myopia and duration
of use of electronic devises among the non-Mizo students is
given in Table 3. Among those myopic persons, 86.08% was
mild myopic, 11.39 was moderate myopic and 2.53% was
high myopic. The percentage of prevalence among those who
use less than 2 hrs or less was 41.17 and this increases
significantly (p<0.01) to 58.82% among those who use more
than 2 hrs.

Table 3: Relation between the prevalence of myopia with duration of using electronic devices among the school going non-Mizo students

. Duration of using the Electronic devices

Myopia status Sex (Male/Female) <2 hrs >2hrs Total

Male 55.55(15) 12(44.44) 27NS

Non Myopia Female 65.90(29) 34.09(15) 44**
Total 61.97**(44) 38.02N5(27) 47.33(71)

Male 39.53(17) 60.46(26) 43*

Mild Myopia Female 44.00(11) 56.00(14) 25NS
Total 41.17 **(28) 58.82**(40) 45.33(68)

Male 50.00(01) 50.00(01) 02Ns

Moderate Myopia Female 42.85(03) 4(57.14) Q7Ns
Total 4(44 4P NS 5(55.55) * 9 (6.00) NS

Male 0 100(01) 01**

High Myopia Female 0 100(01) 01*
Total 0 100NS(02) 1.33(02)

Grand total 150

* Significant for p>0.05, ** significant for p>0.01,NS = Non significant

Similar findings of higher prevalence of myopia among the
students who use electronic devises for longer duration
compared to those who use less is also reported by many
workers (Kotha et al., 2018; Demissie et al., 2010; Ip et al.,
2008; Saxena et al., 2015; Gou et al., 2016; Saw et al., 2002)
[27, 28,12, 7, 29, 30]_

The prevalence of myopia and individual’s indoor or outdoor
activity is also closely related. The incidence of mild myopic
condition was significantly (p<0.01) higher for those whose
activities were mostly confined in indoor activities. Among
the age group of 13-15 years, it was observed that 70.14% of
the mild myopic students were confined mostly in indoor
activities while 29.86% students were involved more in
outdoor activities. All the moderate myopic conditions were
observed among those whose activity is mostly confined to

indoor activities. Table 4 present the relationship between the
prevalence of myopia and time spent indoor or outdoor
activities in the age group of 13-15 years. Similar observation
was made for the age group of 16-19 years. The prevalence of
the mild, moderate and high myopic conditions observed
among the myopic students was respectively 91.44%, 7.71%
and 0.86%s. Among the mild myopic persons, 69.47% was
confined mostly in indoor activities while 30.52% are
involved in more outdoor activities. Among the moderate
myopic persons 68.89% are confined mostly in indoor
activities while 31.11% are involved in outdoor activities.
Table 5 present the relationship between the prevalence of
myopia and time spent indoor or outdoor activities in the age
group of 16-19 years.

Table 4: Relation between the prevalence of myopia with place of activity among the school going Mizo students within the age group of 13-15

years
. Place of activit
Myopia status Sex (Male/Female) indoor Y Outdoor Total
Male 51.28(80) 48.71(76) 156**
Non Myopia Female 21.60(35) 78.39(127) 162**
Total 36.16**(115) 63.83**(203) 318(51.46)
Male 62.20(79) 37.79(48) 127**
Mild Myopia Female 76.39(123) 23.60(38) 161**
Total 70.13**(202) 29.86 **(86) 46.60(288)
Male 100(04) 0 4**
Moderate Myopia Female 100(08) 0 8**
Total 100NS(12) 0 12(1.94)
Male 0 0 0
High Myopia Female 0 0 0
Total 0 0 0
Grand total 618

* Significant for p>0.05, ** significant for p>0.01,NS = Non significant
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Table 5: Relation between the prevalence of myopia with place of activity among the school going Mizo students within the age group of 16-19

years
. Place of activity
Myopia status Sex (Male/Female) Indoor Outdoor Total
Male 33.99(86) 66.00(167) 253**
Non Myopia Female 42.16(105) 57.83(144) 249**
Total 38.04*(191) 61.95**(311) 46.22(502)
Male 67.79(221) 32.20(105) 326**
Mild Myopia Female 72.11(150) 27.88(58) 208**
Total 69.47**(371) 30.52 **(163) 49.17(534)
Male 80.00(16) 20.00(04) 20**
Moderate Myopia Female 60.00(15) 40.00(10) 25NS
Total 68.88 N5(31) 31.11**(14) 4.14(45)
Male 100(01) 0 01*
High Myopia Female 50(02) 50.00(02) 04Ns
Total 60.00N5(03) 40.00%(02) 0.46(05)
Grand total 1086

* Significant for p>0.05, ** significant for p>0.01, NS = Non-significant

As observed among the Mizo students, the prevalence of the
myopia among the non-Mizo students also significantly
increase (p<0.01) with more indoor activity of the persons.
Table 6 present the relationship between the prevalence of
myopia and time spent indoor or outdoor activities among the

non-Mizo students. The prevalence of the mild, moderate and
high myopic conditions within the myopic persons observed
were respectively 86.07%, 11.39% and 2.53%. Among the
mild myopic persons 64.71% were confined mostly in indoor
activities while 35.29% was involved in outdoor activities.

Table 6: Relation between the prevalence of myopia with place of activity among the school going non-Mizo students

. Place of activity
Myopia status Sex (Male/Female) indoor Outdoor Total
Male 51.85 (14) 48.14(13) 27NS
Non-Myopia Female 43.18 (19) 56.81(25) 44NS
Total 46.47"S (33) 53.52**(38) 47.33(71)
Male 58.13 (25) 41.86(18) 43NS
Mild Myopia Female 76.00 (19) 24.00(06) 25**
Total 64.70NS (44) 35.29**(24) 45.33(68)
Male 50(01) 50(01) 2NS
Moderate Myopia Female 71.42(05) 28.57(02) 7Ns
Total 66.66 *(06) 33.33N5(03) 6.00(09)
Male 100(01) 0 1NS
High Myopia Female 100(01) 0 1 NS
Total 100M5(02) 0 1.33(02)
Grand total 150

* Significant for p>0.05, ** significant for p>0.01,NS = Non significant

The observation in case of moderate myopia was also similar
to that of mild myopia. Among the moderate myopia persons
66.66% was confined mostly in indoor activities while
33.34% was involved in outdoor activities. The more
prevalence of myopia for those whose activity is confined
mainly in indoor activity is also reported by other workers
(Jones et al., 2007; Rose et al., 2008; Saxena et al., 2015;
Ashby et al, 2009; Belete et al., 2017) 1. 13. 7. 16. 11 Stydies in
china and Singapore found children with myopia spent more
hours in reading per day, and a higher proportion used
computers regularly (Demissie et al., 2010) 28, In another
study at USA, students engaged in reading both school work
at home and pleasure reading is positively correlated with
myopia however, in same study watching TV and playing
electronic gadgets were negatively correlated (Ip et al., 2008)
(121 Saxena and his associates (2015) [/l evaluated the effect of
behavioral (modifiable) risk factors on myopia. The results
show that near related activity such as study/reading > 5 hours
in day, watching television > 2 hours / day and playing
computer/video/mobile games increased the risk of
developing myopia. This might be as a result of subjects who
spent more time for near work are at higher risk of inherent
ciliary spasm that in turn will lead to defocused retinal image

and myopia development. Gou and associates (2016) [%°
evaluated the amount of time spent for reading or studying for
school assignments, reading for pleasure, watching television,
using computer, and playing electronics, but also assessed the
reading distance and the distance to the television set among
primary and middle school-aged students in Guangzhou,
South China and demonstrated that children with myopia
spent more time engaged in reading or studying for school
assignments daily, reading for pleasure daily, using computer
weekly, watching television weekly, and playing electronics
weekly, compared with children without myopia (P<0.05).
Similarly, Saw's study (Saw et al., 2002) [ in Singapore and
China found that compared with children without myopia,
myopic children spent more hours in reading per day, and a
higher proportion of myopic children used the computer
regularly (P<0.05. Saxena et al. (2015) [l illustrated that
positive association of myopia was observed with children
study/reading more than 5 h per day, watching television
more than 2 h per day, and playing computer/video games.

In the present investigation, a correlation between the
prevalence of myopia of the students with defective eye sight
of the parents was also observed. In the age group of 13-15
years of the Mizo students, the prevalence of myopia for those
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whose parents have defective eye sights were non-
significantly higher than for those whose parents do not have

defective eye sights. Table 7 shows the relationship between
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the prevalence of myopia and condition of parent’s eye sight
of the Mizo students in the age group of 13-15 years.

Table 7: Relation between the prevalence of myopia among the school going Mizo students with their parents wearing glass within the age

group of 13-15 years

. Status of Parents
Myopia status Sex (Male/Female) Defective Non- Defective Total
Male 0 100(156) 156**
Non-Myopia Female 22.22(36) 77.77(126) 162**
Total 11.32**(36) 88.67* (282) 51.45(318)
Male 52.75(67) 47.24(60) 127NS
Mild Myopia Female 50.31(81) 49.68(80) 161NS
Total 51.38N5(148) 48.61 * (140) 46.60(288)
Male 100(4) 0 4**
Moderate Myopia Female 50(4) 50(4) gns
Total 66.66 NS(8) 33.33 **(4) 1.94(12)
Male 0 0 0
High Myopia Female 0 0 0
Total 0 0 0
Grand total 618

* Significant for p>0.05, ** significant for p>0.01,NS = Non significant

The myopia observed for the persons with their parents
having eye sight problems was 52.00% while for those with
parents without the eye sight problems was 48%. In the age
group of 16 to 19 years the observed myopia significantly
increased (p<0.01) for those whose parents were wearing
glasses. Table 8 shows the relationship between the

prevalence of myopia and condition of parents eye sight of the
Mizo students in the age group of 13-15 years. Among the
mild myopic students, 60.86% of the students were those
whose parents have defective eye sights while 39.13%
students are those whose parents do not have eye defects.

Table 8: Relation between the prevalence of myopia among the school going Mizo students with their parents wearing glass within the age
group of 16-19 years

. Status of Parents
Myopia status Sex (Male/Female) Defective Non- Defective Total
Male 32.01(81) 67.98(172) 253**
Non-Myopia Female 24.49(61) 75.50(188) 249**
Total 28.28* (142) 71.71N5(360) 46.22(502)
Male 64.41(210) 35.58(116) 326**
Mild Myopia Female 55.29(115) 44.71(93) 208*
Total 60.86* (325) 39.13* (209) 49.17(534)
Male 60.00(12) 40.00(8) 20NS
Moderate Myopia Female 64.00(16) 36.00(9) 25*
Total 62.22NS (28) 37.77N5(17) 4.14(45)
Male 100(1) 0 1*
Hyper Myopia Female 100(4) 0 4x*
Total 100* (5) 0 0.46(5)
Grand total 1086

* Significant for p>0.05, ** significant for p>0.01,NS = Non significant

The prevalence of moderate myopia is also more for those
whose parents have defective eye sights. Similar to Mizo

students, the prevalence of myopia in non-Mizo students was
also higher whose parents have defective eye sights.

Table 9: Relation between the prevalence of myopia among the school going non-Mizo students with their parents wearing glass

. Status of Parents
Myopia status Sex (Male/Female) Defective Non- Defective Total
Male 29.62(8) 70.37 (19) 27**
Non-Myopia Female 34.09 (15) 65.90 (29) 44**
Total 32.39 *(23) 67.60 *(48) 47.33 (71)
Male 74.41 (32) 25.58 (11) 43**
Mild Myopia Female 60.00 (15) 40.00 (10) 25NS
Total 69.11 ** (47) 32.35 N5(22) 45.33 (68)
Male 100 (2) 0 2%
Moderate Myopia Female 71.42 (5) 28.57 (2) 7NS
Total 77.77 NS(7) 22.22%(2) 6.00(9)
Male 100 (1) 0 1*
Hyper Myopia Female 100 (1) 0 1*
Total 100.00N5(2) 0 1.33(2)
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| Grand total

| 150 |

Significant for p>0.05, ** significant for p>0.01,NS = Non significant

The prevalence of mild myopia for those whose parents have
defective eye sights was 69.11% while for those students
whose parents do not have eye defects was 32.35%. Table 9
shows the relationship between the prevalence of myopia and
condition of parents eye sight of the Mizo students in the age
group of 13-15 years. More prevalence of myopia among the
children of those myopic parents is reported by many workers
(Belete et al., 2017; Khader et al., 2006; You et al., 2012;
Konstantopoulos et al., 2008) I 7%l Several studies have
shown that parental myopia has a significant effect on the
development and progression of pediatric myopia (Kurtz et
al., 2007; Mutti et al., 2002; Hui et al., 1995; Wu et al., 1999;
Saw et al., 2001) %24, |n particular, the effects of having two
myopic parents were significantly higher than those for
children with one or no myopic parents (Zhang et al., 2017;
Hui et al., 1995) % 22 Belete and associates (2017) [ also
found that myopia was more prevalent in children with
positive family history of myopia and higher socio-economic
status in their study on prevalence and associated factors of
myopia among high school students in Gondar town,
northwest Ethopia in 2016. The study participants who had
positive family history of myopia were 8 times more likely to
develop myopia as compared to those who had no family
history of myopia. Studies conducted in Amman city, Beijing,
and Greece was also in agreement with the finding that
myopia was more prevalent in children with positive family
history of myopia (Khader et al., 2006; You et al,;
Konstantopoulos et al., 2008) 1”19, Guo et al. (2016) [
demonstrated that there was a trend for higher myopia
prevalence among children with a parental myopia history.
The prevalence of myopic condition of the Mizo students in
the age group of 13-15 years was significantly highest among
the middle income group (p<0.05) and the least was among
the rich economic family background. For the students from
poor family background, myopic condition was observed
among 42.85% and all these were mild myopia. In the middle
class family background, myopic condition was observed
among 53.47% while 46.53% was non-myopia. Among the
students from rich family background, myopic condition was
observed among 36.95. In the age group of 16-19 years, the
students from poor family background, myopic condition was
observed in 32.37% while in middle class family background,
myopia condition was observed in 57.56% and within the rich
family background, myopia condition was observed among
63.36%. Thus the prevalence of myopia was more for those
students with better economic condition. In the non-Mizo
students the highest prevalence of myopia was observed in the
students from middle economic class. Among the students
from poor family background, the observed myopia was
21.75% while in middle and rich background students, the
prevalence rates 60.43% and 52.77%. The present finding is
in agreement with the finding of Saxena et al., 2015 [, A
prior study in Delhi reported that children in the upper-middle
socioeconomic status had a slightly higher risk of myopia
(Saxena et al., 2015) [/l The more prevalence of myopia for
the students from better economic status (middle and rich
family background) may be because of the fact that the
duration of using the electronic devises like smartphones,
watching television by these students will be more compared
to the students from the poor family background. Further, the
time spent by the students from the better family background
in indoor activity is likely to be more.
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