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Background: Myopia (near sightedness) represents a significant public health 

concern globally, particularly among children especially in south eastern Asia. 

Studies across the globe suggest that genetic, environmental and life style 

related factors are involved in its development and progression. Objective: 

Study the association of demographic and life style related factors to myopia in 

school going children in hilly terrain region of northern India.  

Materials and Methods: Present cross sectional study was conducted at 

Haldwani, Nainital on myopic children in the age group of 6-15 years. 

Demographic, life style and clinical attributes of each case was recorded. 

Association was worked out for each demographic and life style attributes with 

refractive error by applying appropriate statistical tests using statistical package 

SPSS-23. 

Results: Proportion of new myopic cases was significantly more. Both male 

and female cases have similar chance of getting myopia. Urban children belong 

to middle socio economic strata in age group 13-15 years were more 

proportionally. Most of the cases denied leafy vegetables as menu in diet and 

avoided outdoor activity Maximum cases spend 3-4 hours in front of screen 

daily with refractive error range of 0.5-2.0 D. Refractive error was more in cases 

with female sex, upper socioeconomic class, 3-4 hours screen time and less 

outdoor activities. However, it was similar among cases under various age 

groups and whether they included leafy vegetables in diet or not. Significant 

number of old cases fall under moderate and severe category while in new one 

with mild myopia. 

Conclusion: Children in various age groups of both sexes have similar chance 

of getting myopia and its magnitude. Urban children are more prone to myopic 

condition. Myopia progresses as screen time increases. Outdoor activities 

improve eye condition while use of green leafy vegetables may/may not. Extent 

of myopia increase as duration of symptom goes on. 
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INTRODUCTION 
 

Myopia (near-sightedness) represents a significant 

public health concern globally, particularly among 

children. It stands as the leading cause of visual 

impairment. In India its prevalence rate ranging from 

2.77% to 7.4% in 5-15 year age group with higher 

incidence in urban areas compared to rural areas. It is 

projected that up to 48.14% of Indian children may 

develop myopia by 2050.[1] Developed regions of east 

and Southeast Asia exhibit disproportionately high 

myopia rates among propagation of myopia.[3,4] 

Several genes implicated in the development of high 

myopia have been identified, shedding light on its 

hereditary nature. Parents afflicted by myopia 

displaying increased susceptibility for myopia in 

children.[5,6] Numerous epidemiological studies have 

investigated the relationship between screen time, 

outdoor activities and myopia, offering valuable 
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insights into its prevalence and associated risk 

factors. Research findings suggest positive school-

aged children, reaching 80-90% compared to 20-40% 

in many western countries.[2] The increasing 

prevalence of myopia, especially in children, is 

becoming a public health concern in India. Evidence 

suggests that both genetic and environmental factors 

are involved in development and association between 

increased screen time, reduced outdoor activities and 

higher prevalence of myopia among children.[7,8] 

Indoor environment as a consequence of urban 

locality was found potential risk factor for 

development of myopia.[9] In addition, there is ample 

literature related to the association between nutrition 

and my opinion the human population.[10,11] It was 

observed that my opus are deficient in energy intake 

and various nutrients that included protein, fat, 

vitamin B1, vitamin B2, vitamin C, phosphorus, iron, 

and cholesterol.[12,13] Various trace including zinc, 

copper, selenium, and manganese may play 

significant role in the pathogenesis of myopia.[14] 

Longer axial length (AL) was associated with higher 

consumption of saturated fats, cholesterol and high 

glycaemic load carbohydrates.[15,16] The majority of 

the studies arrived to conclusion that serum 

concentration of vitamin D is lower in individuals 

with myopia.[17] Vitamin A is the precursor for 

retinoic acid (very important in vision chemistry), 

studies showed no relationship between vitamin A 

and myopia.[10] Consumption of GLV (Green leafy 

vegetables) is believed to contribute to lower risk of 

develop in gage-related diseases, namely macular 

degeneration and cataract, by providing high amounts 

of the xanthophyll lutein and potentially other 

phytochemicals and minerals.[18] However, 

therapeutic use of green leafy vegetables in case of 

myopia is obscure. Some worker indirectly 

considered green leafy vegetables as important for 

proper vision.[19] We have no hesitation to say that , 

demographic and life style related factors shows 

mixed response toward myopia development and 

progression in studies conducted in various corner of 

the globe. In continuation to this, an attempt has been 

made here to study the association of demographic 

and life style related factors to myopia in school 

going children in hilly terrain region of northern 

India. Present study will aid information to arrive at 

some final conclusion to this important vision related 

issue. 

 

MATERIALS AND METHODS 
 

Present cross sectional study was conducted at 

department of ophthalmology, government medical 

college, Haldwani, Nainital during October, 2022 to 

February, 2024 after getting institutional ethical 

approval. Four hundred and fifty myopic children in 

the age group of 6-15 years visited to hospital were 

included in the study with consent. Patients using 

atropine (0.01%) eye drops, those had myopia related 

to collagen disorders, retinal dystrophies, or any 

previous ocular surgeries and/or declined consent 

were excluded from study. Demographic (case 

history, sex, locality, age, socioeconomic status), life 

style (use of leafy vegetables (outdoor activity, screen 

time) and clinical (refractive error) attributes of each 

cases were recorded. Association was worked out for 

each demographic and life style attributes with 

refractive error. All collected data were 

systematically summarized in useful manner and kept 

in Microsoft Excel (version 2010). Quantitative 

variables were presented as mean ± standard 

deviation, while qualitative variables were presented 

in percent. Data were visualized via table and suitable 

graphical mean (bar diagram and histogram). 

Appropriate statistical tests (Chi-square, student t-test 

and one way ANOVA) were applied to validate result 

derived from data using statistical package SPSS-

23.Statistical significance level for all test were setat 

P<0.05. 

 

RESULTS 

 

 
Proportion of new myopic cases was significantly more 

(p<0.0001) (Figure 1). 

 

 
The difference in proportion of male and female 

patients in studied sample was insignificant 

(p=0.317).Maximum patients were in age group 13-15 

years than in age groups 10-12 years and 6-9 years 

respectively (p<0.0001). Individuals of urban locality 

were more myopic than rural ones significantly 

(p<0.0001). The proportion of patients in middle and 

upper class was significantly more and less respectively 

(p<0.0001) (Figure 2). 
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Most of the casesdenied leafy vegetables as menu in diet 

and avoided outdoor activity significantly (p< 0.50). 

Maximum cases spend 3-4 hours in front of screen daily 

followed by 1-2 hours and >4 hours respectively 

(p<0.0001). Maximum eyes had refractive error range 

of 0.5-2.0D followed by 2.0-4.0D and>4 D (p<0.0001) 

(Figure 3). 

 

 
We recorded significantly more refractive error in 

female cases than in male cases (p=0.001). Refractive 

error was more in cases belonging to urban locality than 

of rural locality (p<0.0001). Mean refractive error was 

maximum in cases of upper socioeconomic class and 

least in lower class(p<0.0001).It was maximum in cases 

with 3-4 hours screen time and least in cases with 1-2 

hours screen time(p<0.0001). Refractive error was 

significantly less in patients with outdoor activities in 

comparison to those denied it (p<0.0001) (Figure 4). 

 

 
However, difference in refractive error was similar 

among cases under various age groups and whether 

they included leafy vegetables in diet or not (p>0.05) 

(Figure 5). 

 

 
So far extent of myopia was concerned, significant 

number of old cases fall under moderate and severe 

category while in new cases significant more cases was 

with mild myopia (Figure 6). 

 

DISCUSSION 

 

Most workers observed similarity in extent of myopia 

in male and female cases. Proportion of male and 

female cases was 53.7% and 46.3%respectively in 

Spanish children.[20] The prevalence of myopia in 

boys and girls was same (9.6%) or similar (13.7% & 

13.5% respectively) during different assessment 

period.[21] In a study on the effect of increased screen 

hours during COVID 19 home confinement on the 

degree of progression of myopia, 41.42% were girls 

and 58.58% were boys.[22] There were 56.2% females 

and 43.2% males participants in an online survey to 

assess computer vision syndrome in children due to 

excessive screen exposure during the COVID 19 

pandemic lockdown.[23] Hence we find similar 
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proportion of genders with myopic condition as 

observed in previous studies. In present study, we 

included school going children in age range of 6-15 

years. Most of the studies are on cases in school going 

adolescent while few studies included cases with 

older age.[13,24,25]  

We met significantly more cases belonged to urban 

locality than cases in rural locality. Out of 12241 

School going children from both rural and urban 

included in the study, 69.7% lived in urban areas 24. 

Among the respondents, 76.4% were located in urban 

areas, 7% reside in urban-rural transitional areas, and 

16.6% lived in rural areas.[26] The prevalence of 

myopia in school-going adolescents in urban areas 

with watching television for ≥3 hr/day (30.02%) was 

significantly more than in rural areas.[27] Thus most 

of the cases confronted in urban area in present study 

are similar to the previous studies. We met maximum 

and minimum cases of myopia belong to middle and 

upper socioeconomic group. Insignificant difference 

was recorded during different study periods in case 

of low (14.8% & 11.6%), middle (59.8% & 61.5%), 

and high (24.5%& 26.6%) socioeconomic groups. 

However it is clear that middle and high groups are 

more prone to myopia.[21] 

We noted similar proportion of cases that used and 

did not used leafy vegetables as menu in diet. Very 

few studies have been found those mentioned 

connection of myopia with leafy vegetables. Workers 

indirectly considered green leafy vegetables as 

important for proper vision.[19,28] Proportion of 

vegetarian cases ranges between 12.5%-16.7% in a 

study conducted in rural India.[18] 

We recorded significantly less cases with outdoor 

activity. Outdoor time was significantly lower in 

younger children, girls and Chinese children.[24] 

COVID-19 lockdown has largely affected the 

lifestyle of school-going children by significantly 

decreasing their outdoor activities and increased 

online exposure to screen.[23] Careful study of 

literatures showed that Workers has taken physical 

activity different from crude outdoor activity. 

Ignoring such differences we observed similarly less 

outdoor activities in general. In present study cases 

spend different time durations in front of screen. 

Mean daily reading and writing time were 

2.26 ± 1.27 h/d, screen time including TV was 

2.12 ± 1.35 h/d, and total near work was 

4.46 ± 1.89 h/d with screen time percentage 

contribution of 45 ± 19% in total near work.[24] 

Concerning electronic device use during near vision 

activities, 34.7% of children spent>3 h / day, 25.9% 

spent between 2 -3 h / day and 39.4% spent <2 h / day 

performing said tasks.[20] TV/computer and internet 

duration was >2 hours among children and 

adolescents.[21] Compared to the pre-pandemic era, 

the screen exposure duration had increased to the 

range of less than 1 h in 46 (24.9%), 1–2 h in 60 

(32.4%), 2–3 h in 24 (13%), and more than 4 h in 25 

(13.5%) children.[23] 

In present study maximum cases had less refractive 

error. Apart from this, mean refractive error in male 

cases was significantly lower than in female cases. 

Various workers measured myopic condition by 

different parameters viz. refractive error (RE), 

spherical equivalence (SE), spherical equivalent error 

(SER), uncorrected visual acuity (UCVA) and axial 

length (AL). The mean SE value was 0.80 ± 2.03 D 

(0.00 ± 0.15Din ametropic, 2.34 ± 1.67D in 

hypermetropy, and−1.64 ±1.54D in myopia). Mean 

SE values were 0.81 ±2.10 D in male and 0.78 ± 1.95 

D in female participants.[20] Mild (0.5–3.0 SER), 

moderate (3.0–6.0 SER), and severe (>6 SER) 

myopia was recorded in 17.13, 27.01, and 11.33% 

students respectively.[25] Mean spherical equivalent 

was −1.69 ± 1.42, −1.92 ± 1.50, −2.61 ± 1.47 

and−1.68 ± 1.51,− 1.87 ± 1.58, −2.73 ± 1.78 in year 

2018, 2019 and 2020 respectively for the right and 

left eye respectively with significant myopic shift 

(Pre pandemic/ COVID 19 pandemic comparison). 

The mean uncorrected visual acuity (UCVA, Log 

MAR, 0.35 ± 0.42) in 2020 was higher than that in 

2019.[22] Therefore we observed similar myopic 

optometric range.  

We observed no significant difference in refractive 

error among patients under various age groups. The 

prevalence of myopia increased progressively with 

age.[20] A comparison of the change in spherical 

equivalent refraction between the different age 

groups was insignificant.[22] It was concluded that 

prevalence of myopia in children and adolescents in 

Germany has remained virtually unchanged over a 

period of approximately 10 years.[21] Significantly 

more individuals reported myopic symptoms from 

pre-primary, lower-secondary, and upper-secondary 

grades, while respondents enrolled in primary grades 

report significantly less. Therefore, individuals at 

different educational level and hence in various age 

groups had significant difference in myopic 

condition.[26] It is clear that some workers found 

association of myopic progression and cataract with 

age, while others did not.  

In present study mean refractive error was 

significantly less in cases of rural locality than of 

urban locality. Very few studies mentioned 

difference in mean refractive error as per locality. 

The prevalence of myopia in school-going 

adolescents in urban areas with watching television 

for ≥3 hr/day (30.02%) was significantly more than 

in rural areas.[27] Thus most of the cases confronted 

in urban area in present study is similar to the 

previous studies.  

In present study, upper class cases have maximum 

mean refractive error and least in lower class. 

Insignificant difference in prevalence of myopia was 

recorded in case of low (14.8% & 11.6%), middle 

(59.8% & 61.5%), and high (24.5%& 26.6%) 

socioeconomic groups.[21] Easy availability of 

electronic device, less physical work and thus life 

style may be the reason for higher mean refractive 

error in such socioeconomic members. 

We observed progression in refractive error with 

increase in screen time. It was found that more time 

spent in near-vision activities and using electronic 
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devices, the more significant the trend toward my 

opization.[20] No significant association between 

myopia and ST was noted with increase in screen 

time.[25] Changes in media consumption, such as the 

increased use of smartphones had no detectable 

impact on the development of myopia.[21] It is clear 

that most workers observed no association between 

screen time and myopic progression. 

We observed similar mean refractive error in cases 

whether they included leafy vegetables in diet or not. 

Increased probability of myopia with a higher intake 

of refined carbohydrates in girls and a lower intake of 

refined carbohydrates in boys was reported. Higher 

intake of protein, fibre, copper, magnesium, solid 

food weight, higher zinc concentration in hair, as well 

as lower serum concentration of vitamin D, zinc, 

selenium and lack of breastfeeding were associated 

with the presence of myopia. Higher intake of 

saturated fats and cholesterol was found to be 

associated with longer AL. It was concluded that 

most of the nutrients and dietary elements 

investigated in noni intervention studies showed 

inconsistencies in their association with myopia, with 

the majority indicating noassociation.[10] The 

prevalence of myopia in school-going adolescents 

was significant with less consumption of vitamin A 

rich foods (green leafy vegetables).[27] Leafy 

vegetable intake in general, lutein/zeaxanth in and 

dietary diversity was not related to cataract.[18] So, 

some workers found association of green leafy 

vegetables with myopia, others did not. It is also 

important to note that most of the workers did not 

mentioned/worked green vegetables directly but their 

nutritional ingredients. Green leafy vegetables are 

rich in folate, vitamin A and other phytochemicals 

and deficient in carbohydrates, fats and low energy 

content. Here we approximated the green leafy 

vegetables with these ingredients.  

We observed significantly less mean refractive error 

in cases with outdoor activity. It was concluded that 

more time spend on outdoor activities less likely to 

develop myopia.[20] College students with high PA 

(physical activity) had 5.1% lower relative risk of 

developing myopia compared with those with low 

PA.[25] Engagement in physical activity was higher in 

the myopia group, with 41.3% being active, against 

38.5% in the non-myopia group.[19] Lower prevalence 

ofmyopia was recorded among the children who 

played (27.8%) than who do not (41.8%) outdoor 

games.[28] Thus most previous workers found outdoor 

activity as a measure to improve/check myopic 

condition/progression. We observed similar 

association of outdoor activity with myopia.  

In present study significant number of old cases fall 

under moderate and severe category and in new cases 

significant more cases were with mild myopia. 

Myopia is generally detected before age of 10 years, 

but it may onset in the age of 3 to 4 years to late 

teenage or early adulthood depending on ethnic, 

familial, environmental, and geographical factors. In 

general, extent of myopia progresses with time in 

early life. The annual progression rate was higher in 

the year before detection and in the year following 

when myopia was first detected, but declined 

thereafter.[29,30] In present study we observed that 

condition of old cases get more worsen than newly 

identified myopic cases. We did not measured rate of 

progression but clearly observed more increment of 

extent of myopia that is the agreement with these 

previous findings. 

 

CONCLUSION 

 

In conclusion both genders (male and female) have 

similar chance of getting myopia. Children of urban 

area are more prone to myopic condition. School 

going children in various age groups may have 

similar refractive errors and thus myopic condition. 

Myopia progresses as screen time to electronic devise 

increases. Outdoor activities improve eye condition 

while use of green leafy vegetables may/may not 

improve myopic condition. Extent of myopia 

increases as duration of symptom goes on. 
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