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ABSTRACT 
Background: Myopia is projected to affect nearly five billion people globally by 2050 and is 

a leading cause of distance visual impairment, posing a major socio-economic burden. 

Lifestyle factors, particularly increased use of electronic devices, are significant contributors 

to myopia development in school-aged children. Methods: This mixed-method study included 

390 school-going children aged 5–12 years and conducted from January 2020 to December 

2022. Data were collected using a structured questionnaire, and children's daily screen time 

was recorded through 24-hour recalls. Clinical data were retrieved from diagnostic reports 

following comprehensive eye examinations, including distance visual acuity, intraocular 

pressure, and both non-cycloplegic and cycloplegic refraction tests. Results: To observe the 

effect of screen time and outdoor activities, the study divided the follow-up period into three 

phases: before, during, and after the COVID-19 pandemic. During lockdowns, children's 

average screen time increased from 2.1 to 5.6 hours per day, correlating with a significant 

worsening of refractive errors from -2.4 D to -4.6 D. After the pandemic, as daily screen time 

reduced to 2.7 hours and outdoor activity increased from 19% to 71%, the progression of 

myopia slowed notably. Conclusion: Home confinement during COVID-19 markedly 

accelerated myopia progression in children. Post-pandemic, lifestyle adjustments involving 

reduced screen time and increased outdoor activities led to stabilization. These findings 

emphasize the need for balanced digital device use and promoting outdoor exposure to manage 

and potentially prevent childhood myopia. 

https://www.jbph.org/
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INTRODUCTION 

 

Myopia, commonly known as ‘short-sightedness’ or ‘near-sightedness,’ is one of the most prevalent refractive errors 

globally. This happens when eye growth and refractive power are out of balance. The visual images appear blurred because 

distant objects are concentrated anteriorly to the retinal plane. The refractive error varies from birth to age, although the 

most significant alterations take place when the eye develops in childhood [1]. Uncorrected refractive errors and cataracts 

are among the leading causes of visual impairment worldwide. These conditions carry substantial socioeconomic 

implications due to their impact on quality of life, productivity, and healthcare costs [2]. Currently, myopia is recognized 

as a major global public health concern. It is projected that by 2050, approximately 52% of the global population will be 

affected by myopia-an increase from 27% in 2010 [3]. The prevalence of myopia varies by region, with especially high 

rates reported in parts of Asia. In countries such as China, Japan, South Korea, Taiwan, and Singapore, myopia affects 80–

90% of school-aged children. In European children, the prevalence rises from 7 to 8 years of age, and among teenagers with 

European blood, the reported prevalence varies from 17 to 36% [4, 5]. 

The multidimensional causes of the emergence and progression of myopia are still under investigation. Genetic, 

environmental, and lifestyle variables can all be risk factors for young-onset myopia. Emerging evidence highlights the 

association between myopia and various lifestyle factors, including prolonged screen time, unhealthy dietary habits, reduced 

outdoor activity, and even mental health issues such as depression. Excessive engagement in near-work activities through 

digital devices is strongly linked to myopic development and progression in children [6]. As digital devices become more 

accessible, their use among children has increased rapidly. In 2018, 5% of children aged 5–7 years owned a mobile phone 

and 42% had access to a tablet. Between 2016 and 2019, average daily screen time among children aged 8 to 12 increased 

by nearly 49 minutes, rising from 4 hours and 18 minutes to over 5 hours per day [7]. This rise in screen exposure has raised 

significant concerns regarding its potential impact on children’s visual health [8]. Several studies have confirmed that 

prolonged screen use, particularly involving close-range tasks, contributes to the progression of myopia [9, 10]. 

In response, the American Academy of Optometry has recommended limiting screen time to one hour daily for children 

aged 2–5 years, and minimizing screen exposure for those over 6 years of age [11]. While the exact biological mechanisms 

are not fully understood, one prevailing theory is that exposure to natural sunlight stimulates dopamine release in the retina, 

which in turn inhibits axial elongation of the eye–a key factor in the development of myopia [12]. Children with low sunlight 

exposure and increased near-work activities are found to be at 2.6 times greater risk for developing myopia [13]. Animal 

studies have also demonstrated that sunlight-induced dopamine release can prevent ocular elongation and myopia 

progression [14]. Additionally, sunlight boosts Vitamin D synthesis in the skin, which may also influence eye growth and 

development [15]. Other influencing factors include socio-economic status, sleep patterns, physical activity, and genetic 

predisposition. Parental history of myopia, poor dietary habits, vitamin D deficiency, and limited exposure to outdoor 
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environments all contribute to an increased risk of myopia among children [16–18]. These factors collectively reduce the 

exposure to natural light and visual-spatial stimuli, further promoting myopic changes in growing eyes. 

In this study, we aimed to explore the impact of lifestyle factors-particularly screen time, outdoor activities, and daily 

routines-on the progression of myopia in school-aged children. We reviewed the two-year clinical records of 390 children 

aged 5 to 12 years who were diagnosed with myopia. The study period was divided into three phases: before, during, and 

after the COVID-19 pandemic, allowing us to observe the impact of pandemic-related lifestyle changes and providing 

clinical evidence of the positive effects of a healthy lifestyle-particularly reduced screen time and increased outdoor physical 

activities-on the progression of myopia in children. A comprehensive and structured questionnaire was used to gather data 

directly from the children and their parents, capturing information on visual habits, screen use, dietary patterns, outdoor 

exposure, and other daily behaviors. By analyzing these variables in relation to myopic progression, this study aims to 

provide insights that can support targeted public health interventions and early preventive strategies for childhood myopia. 

 

METHODS  

 

Study Design 

This mixed-method study was conducted from January 2020 to December 2022 among the children aged 5 to 12 years who 

were taking regular follow-up treatment in a specialized eye hospital in Dhaka city. Inclusion criteria encompassed children 

who were school students, suffering from myopia problems, and willing to participate in this study. Conversely, exclusion 

criteria included children older than 12 years, those who refused to participate, and those with a history of other types of 

eye disease or surgical interventions.  

Methodology 

This study presents a detailed analysis of the vision of 390 children aged 5 to 12 years. Data collection was conducted using 

a structured questionnaire covering demographic information, daily outdoor activities, engagement in close vision tasks, 

electronic device usage, mobile phone habits, use of corrective lenses, family history of myopia, and past medical and ocular 

history. Information regarding the frequency and type of children's daily screen time was collected through parent-reported 

24-hour screen time recalls. Follow-up clinical data were obtained directly from diagnostic reports and the hospital database 

system, with the kind permission of the parents and hospital authorities. 

A comprehensive diagnostic and prognostic report were prepared for each child based on physical examinations, including 

measurements of distance visual acuity and intraocular pressure, non-cycloplegic and cycloplegic refraction, etc. An 

international standard visual chart was used to assess both uncorrected and corrected visual acuity. Refraction was measured 

under ciliary paralysis using an auto-refractometer (KR-800, Visuref, Tokyo, Japan). The spherical equivalent refraction 
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was calculated as the spherical refractive error plus half of the cylindrical refractive error. Participants with a spherical 

equivalent refraction of −0.50 diopters (D) or less in either eye were classified as having myopia. 

In this study, "before COVID-19" refers to the period up to April 2020, "during COVID-19" covers the period from April 

2020 to December 2021 is during the pandemic, and "after the pandemic" denotes the period from January 2022 to December 

2022, based on the situation in Bangladesh. 

Sample Size calculation  

 The sample size was calculated using the following equation16: 

     

Here, n = number of samples 

z = critical value of the normal distribution 

p = expected prevalence estimate 

q = (1-p) = expected non-prevalence 

d = precision limit or proportion of sampling error 

The critical value (z) is included as 1.96 for a 95% confidence level. The precision limit, or proportion of sampling error 

(d), is usually considered to be a 5% confidence limit. 

Therefore, 

     

≈ 390 participants were estimated. 

Data Analysis Instruments 

 All data were analyzed using SPSS version 25.0 (SPSS Inc., Chicago, II, USA). Descriptive statistics (percentage, 

frequency, mean, etc.) and inferential statistics (p-value) were executed in the study. A chi-square test was used to evaluate 

the correlations between various kinds of variables. A p-value of <0.05 was set as statistically significant. 

Ethical Consideration  

All procedures followed the principles of the Helsinki Declaration. Participants were informed about the study's purpose, 

procedures, and confidentiality, and provided voluntary consent. Written consent was also obtained from the parents or 

guardians before data collection using a structured questionnaire. 
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RESULTS 

In this study, patient’s information was collected by direct interview of parents using a structured questionnaire. Table 1 

presents the demographic and baseline characteristics of the 390 participants. The sample comprised slightly more males 

(51%, n=199) than females (49%, n=191). Participants were stratified by age: 33.3% (n=130) were 5–7 years old, 35.9% 

(n=140) were 7–9 years old, 20.2% (n=79) were 9–12 years old, and 21.8% (n=85) were over 12 years old. Education levels 

varied, with the majority in pre-school (54.2%, n=211), followed by primary (30.0%, n=117) and junior levels (15.8%, 

n=62). Geographically, 91.8% (n=357) resided inside Dhaka city. Parental income distribution was as follows: 42.6% 

(n=166) earned >100k monthly, 35.9% (n=140) earned 50–100k, and 21.4% (n=84) earned <50k. 

Lifestyle factors revealed that only 28.2% (n=110) played outdoor/indoor games, while 71.8% (n=280) did not. Similarly, 

18.5% (n=72) read books during leisure time, contrasting with 81.5% (n=318) who did not. Regarding screen time, 25.2% 

(n=98) owned mobile devices, 12.5% (n=49) had laptops/computers, and 62.3% (n=243) had no personal electronic devices. 

A notable proportion (41.5%, n=162) reported a family history of myopia. 

Table 1. Demographic and lifestyle related characteristics of the study participants (n = 390). 

Variables Number (n) Percentage (%) 

Gender Male 199 51 
Female 191 49 

Age(years) 5 to 7 130 33.3 
7 to9 140 35.9 
9 to 12 79 20.2 
>12 85 21.8 

Level of Education 
 

Pre-school 211 54.2 
Primary 117 30.0 
Junior 62 15.8 

Residence Inside of Dhaka  357 91.8 

Outside of Dhaka  32 8.2 

Monthly parental 
income (BDT) 

>100k 166 42.6 
50-100k 140 35.9 
<50k  84 21.4 

Outdoor/indoor play Yes 110 28.2 
No 280 71.8 

Leisure-time reading 
books 

Yes 72 18.5 
No 318 81.5 

Personal electronic 
devices 

Mobile 98 25.2 
Laptop/Computer 49 12.5 
None 243 62.3 

Family history of myopia Yes 162 41.5 
No 228 58.3 
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In this study, the association between daily lifestyle behaviors and the rate of myopia progression has been systematically 

investigated. During the pandemic, the normal lifestyle of school-aged children was disrupted, with the closure of 

educational institutions and suspension of all outdoor activities like playing, cycling. During this time, students attended 

classes online from home. Figure 1 illustrates the comparative percentages of children participating in outdoor physical 

activities before, during, and after the COVID-19 pandemic in Bangladesh. Before the pandemic, 78% of children regularly 

participated in outdoor activities, whereas only 22% did not. However, during the pandemic, a significant shift was 

observed: only 18% of children continued outdoor activities, while 82% ceased such activities, coinciding with prolonged 

school closures and strict public health measures. Following the pandemic, participation in outdoor activities showed 

recovery, with 72% of children resuming outdoor play, although 28% still refrained from outdoor engagement. Therefore, 

in the next section, spending time in an indoor environment by the participants will be investigated.  

 

 

 

Figure 1. Comparative percentages of children (n = 390) participating in outdoor physical activities (e.g., playing, cycling) 

before, during, and after the COVID-19 pandemic. In this context, "before COVID-19" refers to the period up to April 2020, 

"during COVID-19 "covers April 2020 to December 2021, and "after the pandemic" represents the period from January 

2022 to December 2022, based on the situation in Bangladesh. 

Figure 2 illustrates another factor i.e. indoor lifestyle of children during the pandemic, showing a drastic change in the 

average daily screen time (±0.5 hours) before, during, and after the COVID-19 pandemic in Bangladesh. Our finding shows 

that before the pandemic (up to May 2020), the average screen time of children was calculated to be 2.1 ± 0.5 hours/day, 

including time spent watching TV, using computers, using smartphones, etc. During the pandemic (April 2020–December 
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2021), screen time surged to 5.6 ± 0.5 hours/day, reflecting a near doubling of usage. Post-pandemic (January–December 

2022), screen time decreased slightly to 2.7 ± 0.5 hours/day but remained significantly higher than pre-pandemic levels.  

These findings highlight a persistent increase in screen exposure among children, likely due to remote learning and habitual 

shifts. A detailed discussion on the distribution of children's screen time is presented in the subsequent section.  

 

 

Figure 2. Percentage of children (n = 390) and their comparative average daily screen time (±0.5 hour) before, during, and 

after the COVID-19 pandemic. Here, "before COVID-19" refers to the period up to May 2020, "during COVID-19" covers 

April 2020 to December 2021, and "after the pandemic" represents the period from January 2022 to December 2022, based 

on the situation in Bangladesh.  

The age-stratified analysis of children's daily screen time revealed significant variations across device types and age groups 

(Table 2). Television viewing was most prevalent in the 1-2 hours/day category (36.4%), with the highest proportion among 

5-7-year-olds (41.5%) while digital devices demonstrated more extreme usage. However, desktop/laptop and smartphone 

usage showed markedly different patterns, with 57.0% of 9-12-year-olds using desktops/laptops for ≥3 hours/day (p<0.001) 

and 59.5% of the same age group using smartphones for ≥3 hours/day (p<0.001). Moreover, 32.3% of 5-7-year-olds used 

smartphones 1-2 hours daily. Notably, screen time increased with age for all devices, peaking in the 9-12-year-old group 

before declining slightly in the >12-year-old group. Desktop/laptop use was 4-times higher than TV in 9-12-year-olds for 

≥3 hours. Accordingly, the subsequent section presents the impact of altered screen time on myopia progression, based on 

clinical data collected during the study period.  
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Table 3. Age-stratified frequency distribution of children's daily screen time by device type (n=390). Data 

collected via parent-reported 24-hour screen time recalls. 

Device    
Category 

Screen 
Time 
(hours) 

Total 
n (%) 

5-7 yrs 
(n=130) 

7-9 yrs 
(n=140) 

9-12 yrs 
(n=79) 

>12 yrs 
(n=85) 

p-value 

Television 

<1 
58 

(14.9) 
22 

(16.9%) 
18 

(12.9%) 
10 

(12.7%) 
8 

(9.4%) 
0.021* 

1-2 
142 

(36.4) 
54 

(41.5%) 
52 

(37.1%) 
24 

(30.4%) 
12 

(14.1%) 
<0.001** 

2-3 
112 

(28.7) 
38 

(29.2%) 
44 

(31.4%) 
18 

(22.8%) 
12 

(14.1%) 
0.003** 

≥3 
78 

(20.0) 
16 

(12.3%) 
26 

(18.6%) 
27 

(34.2%) 
9 

(10.6%) 
<0.001** 

Desktop/ 
Laptop 
(Online 
classes/ 
gaming) 

<1 
42 

(10.8) 
4 (4.7%) 

5 
(6.1) 

9 
(7.1%) 

24 
(18.5%) 

<0.001** 

1-2 
98 

(25.1) 
46 

(35.4%) 
32 

(22.9%) 
12 

(15.2%) 
8 

(9.4%) 
<0.001** 

2-3 
124 

(31.8) 
16 

(18.8%) 
52 

(37.1%) 
18 

(22.8%) 
38 

(29.2%) 
0.008** 

≥3 
126 

(32.3) 
22 

(16.9%) 
46 

(32.9%) 
45 

(57.0%) 
13 

(15.3%) 
<0.001** 

Smartphone 
(Online 
classes/ 
gaming) 

<1 36 (9.2) 
18 

(13.8%) 
10 

(7.1%) 
4 (5.1%) 

4 
(4.7%) 

0.002** 

1-2 
84 

(21.5) 
42 

(32.3%) 
24 

(17.1%) 
10 

(12.7%) 
8 

(9.4%) 
<0.001** 

2-3 
138 

(35.4) 
44 

(33.8%) 
58 

(41.4%) 
18 

(22.8%) 
18 

(21.2%) 
<0.001** 

≥3 
132 

(33.8) 
26 

(20.0%) 
48 

(34.3%) 
47 

(59.5%) 
11 

(12.9%) 
<0.001** 
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Figures 3, illustrates the longitudinal progression of myopia in school-going children by tracking the average lens powers 

of both eyes from January 2020 to December 2022. The results are showing at the beginning of COVID-19 (Jan 2020), the 

average lens powers of both eyes of the children were from -2.2 to -2.7 (±0.82). The follow-up results at every 6 months 

interval data clearly presenting during the COVID-19 lockdown, from June 2020 to June 2021, power of lens was 

significantly increasing with average power of left lens -3.7 (±0.63) and right eye -4.5 (±0.85).   

As stated earlier, after June 2022, with the easing of lockdown restrictions, daily screen time decreased to 2.7 hours (±0.5), 

and outdoor physical activities increased by 71%. Consequently, the results show that the progression of myopia began to 

slow down in both eyes.  

 
 

Figure 3. Estimated average changes in lens power among participants, recorded at six-month intervals (±1 month) from 

January 2020 to December 2022. A total of 203 participants (52% of the initial 390) consistently continued follow-up 

throughout the study period. In this study, data from January and June 2020 represent the “before COVID-19" period, 

"during COVID-19" covers December 2020 to December 2021, and the "post-pandemic" period refers from June 2022 to 

December 2022, based on the COVID-19 situation in Bangladesh. 

 

DISCUSSIONS  

As investigated in previous studies myopia is influenced by genetic factors, environmental conditions, and gene–

environment interactions [20, 21]. Although socio-economic disparities and family history may also contribute to the risk 

of myopia, this study specifically focused on the impact of prolonged screen time and reduced outdoor activities on the 

progression of myopia among school-going children in Bangladesh. The dramatic rise in screen time during the pandemic 

correlates with global trends of increased digital device use for education and leisure [22]. Prolonged screen exposure is a 

known risk factor for myopia progression due to near-work strain and reduced outdoor activity [23]. Consistent with global 

trends, an increase in screen time and a decrease in physical activity were observed among children in this region. Given 

that outdoor activities have a protective effect against myopia progression, the decline in such activities may have 



 
Karim MS et al., J. Biosci. Public Health 2025 May; 1(1):1-12 

10 

exacerbated the prevalence of myopia in school-aged children [24]. Similar trends were observed in the post-pandemic 

period, likely due to sustained screen dependency and altered daily routines.  

During the lockdown period, time sharply increased screen time leading to increased accommodative demand and reduced 

blinking rate-factors implicated in axial elongation and myopia development [25]. The major findings of this study 

demonstrate a clear association between increased screen time during the COVID-19 pandemic and accelerated myopia 

progression in children, which aligns with previous research [26]. Although screen time declined after COVID-19, it did 

not revert to baseline, suggesting enduring behavioral changes. This sustained elevation may exacerbate myopia incidence, 

as studies associate >2 hours/day of screen time with faster myopic shifts [27]. Because prolonged screen time reduces 

outside exposure to natural light, which facilitates healthy eye growth, it contributes to the onset of myopia in children. It 

causes eye strain and promotes axial elongation of the eyeball by increasing close work demands. The development of 

myopia is accelerated by poor viewing habits, decreased blinking, and disturbed sleep patterns brought on by excessive 

screen use [28]. Moreover, both ambient lights emitting diode (LED) illumination and digital screens emit a high proportion 

of wavelengths at the blue end of the visible spectrum, and these wavelengths have been associated with axial growth. For 

example, tree shrews tended to become more myopic when raised in blue light, while exposure to red LEDs inhibited axial 

eye growth [29]. Therefore, after the normalization of pandemic restrictions, a statistically slow down progression in both 

eye’s refractive error was observed, because of substantial reduction in daily screen time. In addition, it is necessary to 

support ongoing efforts to limit electronics screen exposure and promote balanced visual habits among children. Schools, 

healthcare providers, and parents should work collaboratively to integrate vision-friendly practices, such as the 20-20-20 

rule (every 20 minutes, look at something 20 feet away for 20 seconds) and regular eye checkups, especially in populations 

with high baseline screen use [30]. 

 

CONCLUSIONS 

Myopia has become a growing public health concern, particularly among school-aged children, due to lifestyle changes 

such as increased screen time and reduced outdoor activity. The findings of this study indicate a notable increase in the 

incidence of myopia among school-going children in Dhaka during the COVID-19 pandemic, correlating with a significant 

reduction in outdoor activities and a marked increase in near-work tasks i.e. prolong electronics screen-time. As children 

transitioned back to normalcy post-pandemic, improvements were observed across the two years follow-up investigation of 

various parameters, including reduced screen time, continuation of physical outdoor activities. Nonetheless, the overall 

improvement or stabilization trend provides encouraging evidence that modifiable lifestyle factors can play a critical role 

in mitigating myopia development in children. These findings emphasize the importance of maintaining balanced visual 

habits, encouraging outdoor play, and minimizing unnecessary screen exposure specially in school-going children to support 

ocular health and potentially slow the progression of myopia. Age-standardized, evidence-based clinical studies are essential 

to identify and address other influential risk factors contributing to the development of myopia. Such studies would provide 
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more accurate insights into population-specific trends and support the development of targeted prevention and intervention 

strategies. 

 

ACKNOWLEDGEMENT  

We extend our heartfelt gratitude to all those who contributed to the successful completion of this research project. We are 

immensely grateful to the Bangladesh Eye Hospital authority, who allowed us to interview their patient`s parents, for the 

collection of data and follow-up reports.  

FUNDING SOURCES 

This research was conducted with self-funding. Therefore, any kind of financial support was not received 

for this study.  

CONFLICT OF INTEREST 

The authors declare no conflict of interest. All aspects of this research were conducted impartially and independently. No 

financial or personal relationships with other people or organizations have influenced this work.  

ETHICS STATEMENT 

This study did not involve any experiments on human participants or animals; therefore, formal written informed consent 

was not required. However, oral consent was obtained from all participants prior to data collection. Moreover, ethical 

approval was obtained from the Institutional Review Board of Primeasia University (PAU) (Ref: PAU/IEAC/22/12) prior 

to data collection, ensuring the privacy and confidentiality of participants were upheld throughout the study.  

 

REFERENCES 

 

1. Ducloux, A., Marillet, S., Ingrand, P., Bullimore, M. A., Bourne, R. R. A., & Leveziel, N. (2023). Progression of 

myopia in teenagers and adults: a nationwide longitudinal study of a prevalent cohort. The British journal of 

ophthalmology, 107(5), 644–649.  

2. Flaxman SR, Bourne RRA, Resnikoff S, Ackland P, Braithwaite T, Cicinelli MV, et al. Global causes of blindness 

and distance vision impairment 1990-2020: a systematic review and meta-analysis. Lancet Glob Health. 2017;5(12): 

e1221-e1234. 

3. Landreneau JR, Hesemann NP, Cardonell MA. Review on the Myopia Pandemic: Epidemiology, Risk Factors, and 

Prevention. Mo Med. 2021;118(2):156-163. 

4. Grzybowski A, Kanclerz P, Tsubota K, Lanca C, Saw SM. A review on the epidemiology of myopia in school 

children worldwide. BMC Ophthalmol. 2020;20(1):27. 

5. Alvarez-Peregrina C, Martinez-Perez C, Villa-Collar C, González-Pérez M, González-Abad A, Sánchez-Tena MÁ, 

et al. The Prevalence of Myopia in Children in Spain: An Updated Study in 2020. Int J Environ Res Public Health. 

2021;18(23):12375. 

6. Zong Z, Zhang Y, Qiao J, Tian Y, Xu S. The association between screen time exposure and myopia in children and 

adolescents: a meta-analysis. BMC Public Health. 2024;24(1):1625. 



 
Karim MS et al., J. Biosci. Public Health 2025 May; 1(1):1-12 

12 

7. Alvarez-Peregrina C, Sánchez-Tena MÁ, Martinez-Perez C, Villa-Collar C. The Relationship Between Screen and 

Outdoor Time with Rates of Myopia in Spanish Children. Front Public Health. 2020; 8:560378. 

8. Muppalla SK, Vuppalapati S, Reddy Pulliahgaru A, Sreenivasulu H. Effects of Excessive Screen Time on Child 

Development: An Updated Review and Strategies for Management. Cureus. 2023;15(6): e40608. 

9. Wang J, Shen Y, Zhao J, Wang X, Chen Z, Han T, et al. Algorithmic and sensor-based research on Chinese 

children’s and adolescents’ screen use behavior and light environment. Front Public Health. 2024; 12:1352759. 

10. Ha A, Lee YJ, Lee M, Shim SR, Kim YK. Digital Screen Time and Myopia: A Systematic Review and Dose-

Response Meta-Analysis. JAMA Netw Open. 2025;8(2): e2460026. 

11. American Psychological Association. (2020, April). What do we really know about kids and screens? Monitor on 

Psychology, 51(3). https://www.apa.org/monitor/2020/04/cover-kids-screens, Accessed, April 15,2025. 

12. Zhou X, Pardue MT, Iuvone PM, Qu J. Dopamine signaling and myopia development: What are the key challenges? 

Prog Retin Eye Res. 2017; 61:60-71. 

13. Rose KA, Morgan IG, Ip J, Kifley A, Huynh S, Smith W, et al. Outdoor activity reduces the prevalence of myopia 

in children. Ophthalmology. 2008; 115:1279-1285. 

14. Bourne RR, Stevens GA, White RA, Smith JL, Flaxman SR, Price H, et al. Causes of vision loss worldwide, 1990–

2010: a systematic analysis. Lancet Glob Health. 2013;1(6): e339-e349. 

15. Holden BA, Fricke TR, Wilson DA, Jong M, Naidoo KS, Sankaridurg P, et al. Global prevalence of myopia and 

high myopia and temporal trends from 2000 through 2050. Ophthalmology. 2016;123(5):1036-1042. 

16. Kim JM, Choi YJ. Nutritional intake, environmental factors, and their impact on myopia prevalence in Korean 

children aged 5-12 years. J Health Popul Nutr. 2024;43(1):14. 

17. Islam MS, Roy C, Ishadi KS, Mithu MMU, Abedin ES, Karim MS, et al. Dietary Pattern and Nutritional Status of 

School-going Adolescents in Rural Areas of Bangladesh. Nutr Food Sci. 2024;12(3):1119-1130. 

18. Tao Q, Chang Y, Day AS, Wu J, Wang X. Association between serum 25-hydroxyvitamin D level and myopia in 

children and adolescents: a cross-sectional study. Transl Pediatr. 2024;13(2):310-317. 

19. Cochran WG. Sampling Techniques. 3rd ed. New York, NY: John Wiley & Sons Inc.; 1991:448. 

20. Vila-Vidal N, Vinuela-Navarro V, Pérez Corral J, Galdón A, Tomás N, González E, et al. Relationship between 

socioeconomic status and myopia in school children: CISViT project. J Optom. 2024;17(4):100518. 

21. Martínez-Albert N, Bueno-Gimeno I, Gené-Sampedro A. Risk Factors for Myopia: A Review. J Clin Med. 

2023;12(18):6062. 

22. Wang J, Li Y, Musch DC, Wei N, Qi X, Ding G, et al. Progression of myopia in school-aged children after COVID-

19 home confinement. JAMA Ophthalmol. 2021;139(3):293-300. 

23. Holden BA, Fricke TR, Wilson DA, Jong M, Naidoo KS, Sankaridurg P, et al. Global prevalence of myopia and 

high myopia and temporal trends from 2000 to 2050. Ophthalmology. 2016;123(5):1036-1042. 

24. Wu PC, Chen CT, Lin KK, Sun CC, Kuo CN, Huang HM, et al. Myopia prevention and outdoor light intensity in a 

school-based cluster randomized trial. Ophthalmology. 2020;125(8):1239-1250. 

25. Rose KA, Morgan IG, Ip J, Kifley A, Huynh S, Smith W, et al. Outdoor activity reduces the prevalence of myopia 

in children. Ophthalmology. 2008;115(8):1279-1285. 

26. Foreman J, Salim AT, Praveen A, Fonseka D, Ting DSW, He MG, et al. Association between digital smart device 

use and myopia: a systematic review and meta-analysis. Lancet Digit Health. 2021;3(12): e806-e818. 

27. Wong CW, Tsai A, Jonas JB, Ohno-Matsui K, Chen J, Ang M, Wei WB. Digital screen time during COVID-19 

pandemic: Risk for a further myopia boom? Am J Ophthalmol. 2022; 223:333-337. 

28. Tariq F, Mobeen R, Wang X, Lin X, Bao Q, Liu J, Gao H. Advances in myopia prevention strategies for school-

aged children: a comprehensive review. Front Public Health. 2023; 11:1226438. 

29. Mutti DO, Mitchell GL, Hayes JR, Jones LA, Moeschberger ML, Cotter SA, et al. Accommodative lag before and 

after the onset of myopia. Invest Ophthalmol Vis Sci. 2006; 47:837-846. 

30. American Academy of Ophthalmology. (2020). Computers, digital devices and eye strain. https://www.aao.org/eye-

health/tips-prevention/computer-usage. Accessed April 15,2025.  

https://www.apa.org/monitor/2020/04/cover-kids-screens
https://www.aao.org/eye-health/tips-prevention/computer-usage
https://www.aao.org/eye-health/tips-prevention/computer-usage

