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Abstract:  
Objectives: The present study was to evaluate the prevalence of myopia and its associated factors among high 
school students in Muzaffarpur district, Bihar, India.  
Methods: A pre-designed and pre-tested interview schedule was administered to interview the study 
participants to elicit the information on individual characteristics like sex, standard in which the student is 
studying, time spent for reading, time of continuous reading, reading distance, reading position, source of light 
in reading area, mode of spending leisure time, time spent for outdoor activities, duration of sleep and family 
history of myopia. Visual Acuity was tested using Snellen’s chart. Students were placed 6m from the chart and 
were asked to read the chart. Each eye was tested separately.  
Results: A total of 200 students were enrolled for the evaluation of myopia. Mean age of students was 
15.62±3.38 years. Among them, 76 students had myopia. Rate of prevalence was 38%. Among 76 myopic 
students, myopia was greatly seen in girls 44(57.89%) as compared to boys 32(42.11%). Greater number of 
myopic students 32(51.61%) were seen in age 14-15 years. 20(37.03%) myopic students were seen in age 12-13 
years. most of the myopic students 40(52.63%) had Continuously read for more than 30 minutes. Most of the 
myopic students 37(48.68%) were spent 2-4 hours’ time for reading. Majorities of myopic students 39(51.32%) 
were read less than 30 cm distance. Majorities of myopic students 68(89.47%) were studied in sitting position. 
Majorities of myopic students 38(50%) were reading 1-2 hours per day. Most of the myopic students 
62(81.58%) were not worked on computer.  
Conclusions: Myopia is regarded as a major health problem, particularly in the city population, due to increased 
number of non-corrected refractive defects in school age children. Uncorrected refractive errors cause learning 
difficulties and poor academic performance, ultimately impacting the child’s psychosocial development. 
Therefore, screening programme should be performed in a school for the detection and evaluation of refractory 
of school aged children. 
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Introduction 

Myopia is a major public health problem in India, 
particularly among the city population, due to any 
number of non-corrected refractive defects. Myopia 
prevalence in the Indian population ranges from 
2.77 percent to 7.4 percent [1,2]. According to a 
World Health Organization (WHO)-NPCB survey 
conducted in 1989, 1.49 percent of the Indian 
population is blind, with refractive defects 
accounting for 7.35 percent [3]. Even though the 
total prevalence of blindness was lowered to 1.1 
percent, the proportion of blindness owing to 
refractive error grew to 19.7% in the NPCB-
National Blindness Survey [4,5]. In rural Indian 
children, the prevalence of myopia has increased 

from 4.6% (95% CI, 3.0–6.1) in 1980–2008 to 
6.8% (95% CI, 4.2–9.3) in 2009–2019. The 
percentage increase in myopia prevalence among 
rural school children was four times compared to 
their urban counterparts, in the last decade (48% vs 
12%) [6].  

Myopia is thought to be caused due to increase in 
the axial (anterior-posterior) length of eye caused 
by close-up labour, according to several theories. 
According to studies, certain vocations that involve 
a lot of close-up work, such as microscopy, 
stitching, and carpet weaving, have higher 
prevalence of myopia. People with myopia, on the 
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other hand, are more likely to favour occupations 
that require close labour, especially if their vision 
was not corrected in early years of life [7].  

Uncorrected myopia has significant social, 
economic, psycho logical and developmental 
implications [8]. Also, ineffective preventive 
methods warrant identifying modifiable risk factors 
[9, 10]. However, due to differences in cultures, 
habits, socio economic status, educational levels 
and urbanisation, there remains uncertainty about 
the exact burden of myopia in rural Indian school-
going children and their risk factors. The rise in the 
number of myopic people in advancing age group 
can be related to the rise in near tasks like computer 
work, video games, and watching television [11]. 
Objectives of our study was to evaluate the 
prevalence of myopia and its associated factors 
among high school students in Muzaffarpur district, 
Bihar, India. 

Material & Methods 

The present study was conducted in the Department 
of Ophthalmology, Sri Krishna Medical College & 
Hospital, Muzaffarpur, Bihar during a period from 
July 2023 to September 2023. 

A total of 200 students were selected by applying 
the simple random sampling methods. The same 
number of students from each class 50 students 
were selected by fixing same number of girls and 
boys from each class. Using the roll book, students 
from each class were selected by applying simple 
random sampling techniques. 

A pre-designed and pre-tested interview schedule 
was administered to interview the study 
participants to elicit the information on individual 
characteristics like sex, standard in which the 
student is studying, time spent for reading, time of 
continuous reading, reading distance, reading 
position, source of light in reading area, mode of 
spending leisure time, time spent for outdoor 
activities, duration of sleep and family history of 
Myopia. The questions were asked in local 
language, that is, that was understood by all the 
students and the answers were recorded in English. 

Visual Acuity was tested using Snellen’s chart. 
Students were placed 6m from the chart and were 
asked to read the chart. Each eye was tested 
separately. The definition of Myopia used in the 
study was - those who were having distant visual 
acuity less than 6/6 were considered as myopic 
[12].  

Statistical Analysis: Data was analysed by using 
simple statistical methods with the help of MS-
Office software. All data was tabulated and 
percentages were calculated. 

Results 

A total of 200 students were enrolled for the 
evaluation of myopia. Among them, 76 students 
had myopia. Mean age of students was 15.62±3.38 
years. Rate of prevalence was 38%. Among 76 
myopic students, myopia was greatly seen in girls 
44(57.89%) as compared to boys 32(42.11%).  

Table 1:  Prevalence of myopia according to gender. 
Gender  No. of students  Percentage  
Boys  32 42.11% 
Girls  44 57.89% 
Total  76 100% 

In the present study, a greater number of myopic students 32(51.61%) were seen in age 14-15 years. 20(37.03%) 
myopic students were seen in age 12-13 years. 

Table 2: Prevalence of myopia. 
Age (Years) No. of students  Prevalence of myopia  
12-13 54 20(37.03%) 
14-15 62 32(51.61%) 
16-17 43 16(37.21%) 
18-19 41 08(19.51%) 
Total  200 76(38%) 

 
In the present study, most of the myopic students 
40(52.63%) had Continuously read for more than 
30 minutes. Most of the myopic students 
37(48.68%) were spent 2-4 hours’ time for reading. 
Majorities of myopic students 39(51.32%) were 
read less than 30 cm distance. Majorities of myopic 
students 68(89.47%) were studied in sitting 
position. Majorities of myopic students 38(50%) 
were reading 1-2 hours per day. Most of the 
myopic students 62(81.58%) were not worked on 

computer. Majorities of myopic students 
69(90.79%) were watched television at distance 
greater than 30 cm. Most of the myopic students 
47(61.84%) were studied on bright light. Majorities 
of myopic students 35(46.05%) were slept for the 
duration of 7-8 hours. In myopic students, myopia 
was seen in most of the students with siblings 
44(57.89%), history of myopia in father 
39(51.32%) and history of myopia in mother 
41(53.94%). 
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Table.3. Associated risk factors of myopia. 
Variables Myopic (N=76) Non myopic (N=124) 
Continuously read for more than 30 minutes   
Yes  40(52.63%) 70(56.45%) 
No  36(47.37%) 54(43.55%) 
Total time spend for reading   
< 2hrs 33(43.42%) 72(58.06%) 
2-4 hrs 37(48.68%) 42(33.87%) 
4-7 hrs 5(6.56%) 9(7.26%) 
>7 hrs 1(1.32%) 1(0.81%) 
Reading distance   
Less than 30 cm 39(51.32%) 58(46.77%) 
Greater than 30 cm 37(48.68%) 66(53.23%) 
Reading position   
Lying 6(7.89%) 12(9.67%) 
Sitting 68(89.47%) 111(89.52%) 
Walking 2(2.63%) 1(0.81%) 
Reading hours per day   
< 1 hour 20(26.32%) 18(14.52%) 
1-2 hour 38(50%) 27(21.77%) 
>3 hours 08(10.53%) 10(8.06%) 
Nil 10(13.16%) 21(16.93%) 
Computer hours per weekend   
2-3 hours 9(11.84%) 6(4.84%) 
3-4 hours 5(6.58%) 2(1.61%) 
>4 hours 0 1(0.81%) 
Nil 62(81.58%) 115(92.74%) 
Distance while watching TV   
Less than 30 cm 04(5.26%) 9(7.26%) 
More than30 cm 69(90.79%) 104(83.87%) 
Nil 03(3.94%) 11(8.87%) 
Illumination while reading   
Dim 18(23.68%) 13(10.48%) 
Bright 47(61.84%) 42(33.87%) 
Nil 11(14.47%) 21(16.93%) 
Duration of Sleep   
Less than 6 hours 4(5.26%) 09(7.26%) 
6-7 hours 16(21.05%) 39(31.45%) 
7-8 hours 35(46.05%) 52(41.94%) 
Greater than 8 hours 21(27.63%) 24(19.35%) 
Family history of myopia in siblings   
Yes 44(57.89%) 38(30.64%) 
No  32(42.11%) 86(69.35%) 
Family history of myopia in father   
Yes  39(51.32%) 52(41.94%) 
No  37(48.68%) 72(58.06%) 
Family history of myopia in mother   
Yes  41(53.94%) 55(44.35%) 
No  35(46.05%) 69(55.65%) 

 
Discussions 

Myopia is an increasingly serious health problem in 
the world. By 2050, the prevalence of myopia in 
the global population will be as high as 49.8% [13]. 
Preventing myopia and its associated pathologies is 
challenging, although the ability to prospectively 
identify individuals at greatest risk could help to 
determine the affected individuals and their 

possible treatments. A total of 200 high school 
children were enrolled in the present study. Among 
them, prevalence of myopia was 38%. The 
prevalence of myopia has been shown to vary 
widely with geographic location according to 
previous studies. The prevalence of myopia was 
6.0% in 6–8 years old children and 28.9% in 11–13 
years old children in Canada [14], 14.8% and 
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59.0% in 5–7 and 17–19 years old children, 
respectively, in USA [15], and 13.3% in 3–17 years 
old children in Germany [16]. The prevalence of 
myopia in children was 20% in Spain [17], 13% in 
Norwegian adolescents [18], and 21.1% in North 
India [19]. Compared with other countries in the 
world, East Asia has significantly higher 
prevalence of myopia, reaching 81.2% in age group 
16–18 years in China [20], 76.5% among the 
elementary school students and 94.9% among the 
junior high school students in Japan [21], and 
64.6% in Korea [22].   

In the present study, prevalence of myopia was 
greater in age 14-15 years school children. In a 
study in Southern India, [23] prevalence of myopia 
was significantly higher among children 10 years 
of age and above. The quoted study was also done 
in South India among school children. In another 
study in Hong Kong, [24] prevalence of myopia 
among school children was correlated positively 
with older age, with highest risk in children aged 
11 years (OR=2.27). In other studies, [27, 25, 26] 
increasing age was associated with the increased 
risk of having myopia among school children. As 
seen from studies, [25] done in Ejina, China; 
Beijing, [26] India, [27, 23] and Hong Kong, [24] it 
is clear that irrespective of race, ethnicity and 
region, the prevalence of myopia is strongly 
associated with increasing age.  

In the present study, prevalence of myopia was 
greater in girls 57.89% than boys. In a study from 
Kashmir, [27] it was seen that girl students had 
more risk of myopia than boys (OR= 1.52). It was 
due to the fact that girls usually restricted their 
activities to inside the house and the outdoor 
activities like games, jogging etc were mainly 
undertaken by the boys.  

The students who spent 2-4 hours and more than 4 
hours for reading in a day were found to be more 
myopic than those who spent lesser hours reading. 

Another study, [28] showed a positive association 
between presence of myopia and the students who 
study or read for more than 5 hours per day. The 
quoted study was done in an urban school in Delhi 
and Delhi being the epicentre of education, more 
competitive studies exist among students and hence 
the students there may be more hardworking than 
those residing in rural areas, where students might 
not spend most of their time reading.  

Family history of myopia in first- and second-
degree relatives was not associated with Myopia in 
the present study. In a study done by Rohit Saxena, 
[28] a positive association of myopia with family 
history was found. In another study, [29] it was 
found that the risk of myopia increased in those 
children who had a family history.  

Parental history was found to be associated with the 
formation of myopia already in 1989 [30]. Studies 
in different countries have reached a common 
conclusion that parental history is the most 
important factor associated with myopia [31, 32] 
and children with myopic parents have a higher risk 
of myopia. The highest OR was found in Nigeria, 
where people with one myopic par ent had 5.80% 
(95% CI: 2.76–16.74) higher risk of developing 
myopia than those with none myopic parent, and 
risk for those with two myopic parents was 8.47% 
(95% CI: 3.88–23.13) higher [33]. Parental myopia 
was also significantly associated with high myopia 
[34]. 

In the present study, continuously reading for more 
than 30 minutes and the reading distance less than 
30cm were not significantly associated with 
myopia . In a study, [29] done among urban female 
school students in Surat, close reading at a distance 
less than 30 cm and continuous reading for more 
than 30 minutes and in low illumination adds upon 
the progression of myopia. 

In another study, [35] done in Australia, it was seen 
that near work such as close reading distance less 
than 30 cm and continuous reading for more than 
30 minutes independently increased the odds of 
having myopia. 

 In the present study, reading habit as such may not 
be very pronounced for the students, whereas the 
quoted study was done in a developed country 
where the students may have the habit of reading 
for pleasure. Hours spent for reading during 
weekends was found to be the significant risk 
factor for myopia in the present study. Those who 
spend more than 3 hours for reading were at a 
greater risk of developing myopia. 

Duration of sleep per day was associated with the 
occurrence of myopia in the present study. Those 
who slept for more than 8 hours per day were at a 
greater risk of developing myopia. In a study by 
Yanong Gong, [36] significant association between 
myopia and hours of sleeping were found. 

Higher prevalence of myopia in urban population 
was also noted in other study from India. Dandona 
et al. [37] in Andra Pradesh Eye Diseases Study 
(AEPDS) also noted that urban location was a 
predictor of myopia, and children of urban area had 
2.5 times higher risk compared to rural children. 

Environmental factors such as progressively more 
competitive education system may have had an 
increasing impact in recent years. Moreover, 
environmental factors such as educational level, 
occupation and individual income have been shown 
to associate with the prevalence of myopia [38, 39]. 

There is need that National blindness control 
programme should be integrated with the Serve 
Shiksha Abhyaan (SSA) programme and there 
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should be mandatory school vision screening at 
regular interval in all the schools. Large-scale 
visual acuity screening programs must be launched 
to detect low vision due to myopia early and an 
annual check up to update the spectacle 
prescriptions. Public and school-based health 
education programs may also be targeted at the 
very young age. School teacher should be involved 
for positive reinforcement of school children for 
screening. 

Conclusions 

The present study concluded that the myopia is 
regarded as a major health problem, particularly in 
the city population, due to increased number of 
non-corrected refractive defects in school age 
children. Uncorrected refractive errors cause 
learning difficulties and poor academic 
performance, ultimately impacting the child’s 
psychosocial development. Therefore, screening 
programme should be performed in a school for the 
detection and evaluation of refractory of school 
aged children. 

References 

1. Jain IS, Jain S, Mohan K. The epidemiology of 
high myopia: Changing trends. Indian J 
Ophthalmol. 1983;31(6):723–8.  

2. Murthy GV, Gupta SK, Ellwein LB, Muñoz 
SR, Pokharel GP, Sanga L, et al. Refractive 
error in children in an urban population in New 
Delhi. Invest Ophthalmol Vis Sci. 2002;43(3): 
623–31.  

3. Mohan M. NPCB-WHO Report. New Delhi: 
Ministry of Health and Family Welfare, 
Government of India; 1989.  

4. Murthy GV, Gupta SK, Bachani D, Jose R, 
John N. Current estimates of blindness in 
India. Br J Ophthalmol. 2005;89(3):257–60.  

5. Andrabi KI. Prevalence of Myopia in Students 
of Srinagar City of Kashmir, India. Int J Health 
Sci (Qassim). 2008;2(1):77–81. 8. Pan CW, 
Ramamurthy D, Saw SM. Worldwide 
prevalence and risk factors for myopia. 
Ophthalmic Physiol Opt. 2012;32(1):3–16. 

6. Agarwal D, Saxena R, Gupta V, Mani K, 
Dhiman R, Bhardawaj A, et al. Prevalence of 
myopia in Indian school children: meta-
analysis of last four decades. PLoS ONE. 202 
0;15:e0240750. 

7. Rohit Saxena, Vivek Gupta, Priyanka Prasad, 
Amit Bhardwaj and Praveen Vashist. 
Prevalence of myopia and its risk factors in 
rural school children in North India: the North 
India myopia rural study (NIM-R Study). Eye 
2022; 36:2000–2005. 

8. Congdon N, Burnett A, Frick K. The impact of 
uncorrected myopia on individuals and society. 
Community Eye Health J. 2019;32:7–8.  

9. Pratt C, Bryant P. Young children 
understanding that looking leads to knowing 
(so long as they are looking into a single 
barrel). Child Dev. 1990;61:973–82.  

10. Packwood EA, Cruz OA, Rychwalski PJ, 
Keech RV. The psychosocial effects of 
amblyopia study. J AAPOS. 1999;3:15–17. 

11. Saxena R, Vashist P, Menon V. Is myopia a 
public health problem in India? Indian J 
Community Med. 2013;38(2):83–5. 

12. Sambudda Ghosh, Udayaditya Mukhopadhyay, 
Dipankar Maji, etal; Visual impairment in 
urban school children of low income families 
in Kolkata, India; Indian J Public Health 2012 
;56(2):163-167. 

13. Holden BA, Fricke TR, Wilson DA, Jong M, 
Naidoo KS, Sankaridurg P, et al. Global prev 
alence of myopia and high myopia and tem 
poral trends from 2000 through 2050. Oph 
thalmology. 2016; 123(5): 1036–42. 

14. Yang M, Luensmann D, Fonn D, Woods J, 
Jones D, Gordon K, et al. Myopia prevalence 
in Canadian school children: a pilot study. Eye 
(Lond). 2018;32(6):1042-7.  

15. Theophanous C, Modjtahedi BS, Batech M, 
Marlin DS, Luong TQ, Fong DS. Myopia 
prevalence and risk factors in children. Clin 
Ophthalmol. 2018;12:1581-7.  

16. Schuster AK, Elflein HM, Pokora R, Urschitz 
MS. Prevalence and risk factors of myopia in 
children and adolescents in Germany - results 
of the KiGGS Survey. Klin Padiatr. 2017; 
229(4):234-40.  

17. Alvarez-Peregrina CC, Sanchez-Tena M, 
Martinez-Perez CC, Villa Collar CC. 
Prevalence and risk factors of myopia in Spain. 
J Ophthalmol. 2019;2019:3419576.  

18.  Hagen LA, Gjelle JVB, Arnegard S, Pedersen 
HR, Gilson SJ, Baraas RC. Prevalence and 
possible factors of myopia in Norwegian 
adolescents. Sci Rep. 2018;8(1):13479.  

19. Singh NK, James RM, Yadav A, Kumar R, 
Asthana S, Labani S. Preva lence of myopia 
and associated risk factors in schoolchildren in 
North India. Optom Vis Sci. 2019;96(3):200-5.  

20. Zhou J, Ma Y, Ma J, Zou Z, Meng X, Tao F, et 
al. Prevalence of myopia and influencing 
factors among primary and middle school 
students in 6 provinces of China. Zhonghua 
Liu Xing Bing Xue Za Zhi. 2016;37(1):29 34.  

21. Yotsukura E, Torii H, Inokuchi M, Tokumura 
M, Uchino M, Nakamura K, et al. Current 
prevalence of myopia and association of 
myopia with environmental factors among 
schoolchildren in Japan. JAMA Ophthal mol. 
2019; 137(11):1233-9.  

22. Lim DH, Han J, Chung TY, Kang S, Yim HW. 
The high prevalence of myopia in Korean 
children with influence of parental refractive 
errors: the 2008-2012 Korean National Health 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Kumari et al.                                                                               International Journal of Pharmaceutical and Clinical Research 

1809 

and Nutrition Examination Survey. PLoS One. 
2018;13(11):e0207690.  

23. V Kalikivayi, T J Naduvilath, A k Bansal, etal, 
Visula impairment in School Children in 
Southern India, Indian Journal of 
Ophtalmology; year 1997; 45,(2): 129-134.  

24. Dorothy S.P Fan, Dennis S C Lam, Robert F 
Lam, etal, Prevalence, Incidence and 
Progression of Myopia of School Children in 
Hong Kong, Clinical and Epidemiologic 
Research, IOVS; April 2004; 45:4 .  

25. Guo. K, Yang DY, Wan Y, etal, Prevalence of 
myopia in school children eye study; Invest 
Ophthalmol Vis sa, 2015 jan 27. 

26. You QS, Wu LJ, Duan JL, et al, Prevalence of 
Myopia in School Children in greater Beijing: 
the Beijing Childhood Eye Study. Acta 
Ptalmol.2014 Aug: 92 (5): e 398-406.  

27. Ishfaq Amed, Seema Main, Syed Mudasir, 
etal, Prevalence of Myopia in students of 
Srinagar City of Kashmir, India. International 
Journal of Health Sciences (Int J Health Sci 
(Qassim) 2008 Jan; 2(1):77- 81. 

28. Rohit Saxena, Praveen Vashist, Radika 
Tandon, etal, Prevalence of Myopia and its risk 
factors in Urban School Children in Delhi: The 
North India Myopia Study (NIM Study),PLOS 
ONE 2015; 10(2): e 0117349. 

29. Basu M, Das P, Pal R, etal, Spectrum of Visual 
Impairment among urban female school 
students of Surat, Indian Journal Ophthalmol 
20 11; 59(6): 475-479. 

30. Bullimore MA, Conway R, Nakash A. Myopia 
in optometry students: family history, age of 
onset and personality. Ophthalmic Physiol Opt. 
1989;9(3):284-8.  

31. 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. 20 
02;43(12):3633-40.  

32. Jones LA, Sinnott LT, Mutti DO, Mitchell GL, 
Moeschberger ML, Zadnik K. Parental history 
of myopia, sports and outdoor activities, and 
future myopia. Invest Ophthalmol Vis Sci. 20 
07;48(8):3524-32.  

33. Atowa UC, Wajuihian SO, Munsamy AJ. 
Associations between near work, outdoor 
activity, parental myopia and myopia among 
school children in Aba, Nigeria. Int J 
Ophthalmol. 20 20;13(2):309-16.  

34. Kim H, Seo JS, Yoo WS, Kim GN, Kim RB, 
Chae JE, et al. Factors associated with myopia 
in Korean children: Korea National Health and 
Nutrition Examination Survey 2016-2017 
(KNHANES VII). BMC Ophthalmol. 2020;20 
(1):31. 

35. IPJM Saw SM, Rose KA, etal, Role of near 
work in Myopia: findings in a sample of 
Australia School Children, Invest Ophthalmol 
Vis Sci. 2008 Jul; 49(7): 2903-10.  

36. Yanong Gong, Xiulan Zhang, Dongua Tian, 
etal, Parental Myopia, near work, hours of 
sleep and myopia in Chinese children, Health 
2014; 6(1): 64-70. 

37. Dandona R, Dandona L, Naduvilath TJ, 
Srinivas M, McCarty CA, Rao GN. Refractive 
errors in an urban population in Southern 
India: The Andhra Pradesh Eye Disease Study. 
Invest Ophthalmol Vis Sci. 1999; 40:2810–8. 

38. Simensen B, Thorud LO. Adult onset myopia 
and occupation. Acta Ophthalmol. 1994; 72:46 
9–71.  

39. Leibowtiz HM, Krueger DF, Maunder LR, 
Milton RC, Kini MM, Kahn HA, et al. The 
framingham eye study monograph: An 
ophthalmological and epidemiological study of 
cataract, glaucoma, diabetic retinopathy, 
macular degeneration, and visual acuity in a 
general population of 2,631 adults, 1973–1975. 
Surv Ophthalmol. 1980; 24:472–9. 

 


