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Abstract 
Objective: To determine the prevalence of refractive errors and other ocular morbidities among school-aged children in the 
tribal regions of Central India and assess the effectiveness of school-based screening programs. 
Methods: A cross-sectional, school-based study was conducted in Chandrapur district, Maharashtra, India, covering 386 

government schools. A total of 81,962 students aged 5 to 15 years were screened using a three-tier approach involving 
ophthalmic assistants, optometrists, and ophthalmologists. Visual acuity testing, cycloplegic refraction, and fundoscopic 
examination were performed. Statistical analysis was conducted using STATA. 
Results: A total of 1,874 (2.29%) children were referred for secondary-level screening due to visual impairment. The 
prevalence of refractive errors was 2.18%, with myopia (1.66%) being the most common, followed by hypermetropia 
(0.026%) and astigmatism (0.59%). Visual impairment was more common in girls (64%) than in boys (36%). The highest 
prevalence was seen in 8th-10th grade students (54.48%). Other ocular morbidities included amblyopia (1.55%), vitamin A 
deficiency (1.87%), squint (0.48%), allergic conjunctivitis (0.53%), and cataract (0.11%). 
Conclusion: Refractive errors remain a significant cause of visual impairment in school-aged children, particularly among 

girls. Early screening and intervention in tribal schools can help reduce preventable blindness and improve quality of life. 
Further efforts are needed to improve access to eye care services in these underserved populations. 
Keywords: Refractive errors, Myopia, Hypermetropia, Astigmatism, Ocular morbidity, School-based screening, Tribal 
children, Central India 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms 

 

Introduction 
The prevalence of childhood blindness in India is 

0.17%¹. Treatable refractive error is the major cause 

(33.3%) of blindness in children³, followed by 

preventable causes (16.6%) like vitamin A deficiency 

and post-cataract surgery amblyopia. In a recent 

systematic review, the prevalence of refractive errors 

among school children in India was reported to be 

10.8%². Uncorrected refractive error in children can  
 

 

lead to amblyopia and affects the physical, mental, 

and behavioral development of school-going children. 

Considering the fact that 30% of blind people in India 

lose their sight before the age of 20 years⁴, early 

detection and timely treatment of visual impairment 

in children are crucial to preventing lifelong 

blindness. In low-income populations, utilization of 

eye-care services remains significantly low due to 

poor accessibility, financial constraints, and lack of 

awareness. Thus, school screening programs⁵ play a 



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 14, No. 3, March 2025              Online ISSN: 2250-3137 

                                                                                                                                                                                        Print ISSN: 2977-0122 

DOI: 10.69605/ijlbpr_14.3.2025.197 

1143 
©2025Int. J. LifeSci.Biotechnol.Pharma.Res. 

critical role in reaching children from disadvantaged 

backgrounds, ensuring early detection of visual 

impairment and amblyopia, and providing timely 

treatment to prevent lifelong visual morbidity. 

This study aims to evaluate the effectiveness of 
school-based screening programs for detecting 

refractive errors and ocular morbidity among school 

children in tribal areas of Central India, as no such 

data is reported from this region. 

 

Materials and Methods 

Study Design and Setting 

This school-based cross-sectional study was 

conducted in Chandrapur district, a tribal belt in 

Maharashtra, Central India. The district comprises 15 

talukas, and all 386 government schools were 

included in the study. These schools provide free 
education and cater primarily to students from lower 

socio-economic backgrounds. The study was 

conducted over 17 months (July 2021–December 

2022), screening a total of 81,962 students aged 5 to 

15 years. 

 

Screening Procedure 

A three-tier screening approach was implemented to 

ensure comprehensive eye examination and referral. 

In the primary level, ophthalmic assistants and trained 

school teachers performed visual acuity testing using 
Snellen’s chart. Basic ocular health assessments, 

including torchlight examination, Hirschberg test, and 

cover-uncover test, were conducted. Students who 

had visual acuity ≤6/9 were referred to the secondary 

level, where trained optometrists and 

ophthalmologists at taluka-level peripheral centers 

performed cycloplegic refraction and fundoscopic 

examinations. Those requiring further evaluation, 

complex refractive error correction, expert opinion or 

surgical management were referred to the tertiary 

level at Government Medical College, Chandrapur, 

for advanced treatment. 
 

Ethical Approval 

The study was approved by the Institutional Ethical 

Committee. Informed consent was obtained from 

school authorities, and verbal consent was taken from 

students before participation. 

 

Statistical Analysis 

Data was recorded in Microsoft Excel and analyzed 

using STATA software. Descriptive statistics were 

used to summarize findings, and chi-square tests were 
applied to assess associations between variables. 

 

Results 
A total of 81,962 students were screened from 386 

schools across 15 blocks of Chandrapur district. 

Among them, 1,874 children (2.29%) were referred 

for second-level screening due to suspected visual 

impairment. Refractive errors was found in 1,783 

cases, while 91 cases had visual impairment due to 

other ocular conditions. The overall prevalence of 

refractive errors among screened children was 2.18% 

(1,783 out of 81,962 students). 

The gender distribution of visual impairment showed 

that 63.98% of affected students were female, while 
36.01% were male (Table 1). This indicates a 

significant gender disparity, with female students 

being more affected than their male counterparts. 

The age distribution revealed that the mean age of 

affected students was 13.78 years. The majority of 

cases belonged to the 8th to 10th grade category 

(54.48%), followed by 5th to 7th grade (43.70%), as 

shown in Table 2. The prevalence of visual 

impairment increased with advancing school grades, 

suggesting the progressive nature of refractive errors 

in school-aged children. 

 

Severity of Visual Impairment 

The severity of visual impairment was classified 

based on visual acuity measured using Snellen’s 

distant vision chart. As shown in Table 3, 87.94% of 

students had mild visual impairment (V1: 6/9–6/18), 

7.84% had moderate impairment (V2: 6/24–6/60), 

and 2.02% had severe impairment (V3: <6/60). 

Notably, 2.18% of students referred for secondary 

screening had normal vision, suggesting a need for 

improved accuracy in primary-level screening. 

Among the 1,874 students referred for secondary-
level examination, 1,783 cases were attributed to 

refractive errors, while 91 cases had visual 

impairment due to other ocular conditions. A total of 

426 children were referred to tertiary center for 

refinement of refractive error, detailed fundus 

examination, medical or surgical management. 

 

Refractive Errors 

The most common refractive error was myopia, 

observed in 1.66% of students. Of these, 70.01% had 

mild myopia (M1: <-2D), while 20.68% had high 

myopia (M2: >-2D) (Table 4). Girls (880 cases) had a 
higher prevalence of myopia compared to boys (482 

cases). 

Hypermetropia was diagnosed in 0.026% of students, 

with the majority (1.12%) having mild hypermetropia 

(H1: <+2D), and only one case of high hypermetropia 

(H2: >+2D) (Table 5). 

Astigmatism was found in 0.59% of students. The 

most common subtype was SMA (simple myopic 

astigmatism), affecting 334 cases, followed by CMA 

(compound myopic astigmatism, 91 cases), SHA 

(simple hyperopic astigmatism, 10 cases), and CHA 
(compound hyperopic astigmatism, 5 cases). The 

distribution of severity of astigmatism is detailed in 

Table 6, where 21.77% of cases had mild astigmatism 

(A1: <1.5D), and 2.02% had high astigmatism (A2: 

>1.5D). 

 

Other Ocular Disorders 

In addition to refractive errors, 91 children were 

diagnosed with ocular conditions responsible for 
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visual impairment (Table 8). Amblyopia was the most 

common disorder, affecting 1.55% of students (29 

cases), with refractive amblyopia diagnosed in 20 

cases. Vitamin A deficiency (Bitot’s spots) was seen 

in 1.87% of cases. Other conditions included squint 
(0.48%), allergic conjunctivitis (0.53%), cataract 

(0.11%), corneal opacity (0.11%), and ptosis (0.11%). 

Less frequent conditions included nystagmus, 

keratoconus, and scleritis, each contributing to 

approximately 0.05% of cases. 

 

Discussion 

Our study findings are consistent with previous 

epidemiological studies conducted in India, which 

have reported the prevalence of refractive errors to 

range between 2.0% and 11.9%⁸. As we studied the 

tribal population, the prevalence of refractive errors 

was found to be 2.18%, with 97.82% of students had 

normal vision. Similar trends have been observed in 

earlier studies, highlighting a lower prevalence of 

refractive errors in rural and tribal populations 

compared to urban areas6. For instance, Dandona et 

al. reported 97.3% normal vision in rural Andhra 

Pradesh1, whereas Murthy et al. observed only 93.6% 

normal vision in urban Delhi3, indicating a higher 

burden of refractive errors in urban settings. The 

higher prevalence among girls observed in our study 

may be attributed to reduced outdoor activity and 
increased near work, a pattern also documented in 

other Indian and global studies11. 

Ghosh et al. observed a higher prevalence of myopia 

(11.9%) among low-income children in Kolkata10. In 

contrast, our study found a relatively lower 

prevalence of myopia (1.66%). This difference 

underscores the impact of urbanization, educational 

pressures, and prolonged near work on refractive 

error development. 

Studies from China and Bangladesh report similar 

trends, where myopia is emerging as the predominant 
refractive error among school-aged children¹². The 

increasing burden of myopia in urban and semi-urban 

settings highlights the need for targeted interventions, 

such as reducing screen time, promoting outdoor 

activities, and integrating vision screening into 

routine school health programs¹³. 

A study in Egypt by Yamamah et al. found that 

astigmatism was the most prevalent refractive error 

(62.85%), followed by hypermetropia and myopia11. 

This contrasts with findings from India, where 

myopia is the dominant refractive error. Such 
differences may be attributed to genetic 

predisposition, environmental factors, and regional 

variations in lifestyle habits. 

Another study by Narayanan et al. in South India 

reported a prevalence of spherical equivalent 

refractive error at 4.42%, with myopia at 3.57% and 

hypermetropia at 0.03%12. This suggests that lifestyle, 

educational exposure, and socioeconomic status 

might contribute to varying prevalence rates of 

refractive errors across different regions. 

Several studies suggest that the rising prevalence of 

myopia is linked to increased digital screen exposure 

and reduced outdoor activity. Rose et al. 

demonstrated that outdoor activity significantly 

reduces myopia progression in children14. Given the 
growing reliance on digital education tools and 

screen-based learning, structured school programs 

that incorporate outdoor activities may help mitigate 

the impact of near work and prolonged digital 

exposure on childhood refractive errors. 

Despite the burden of refractive errors, access to 

vision care remains a challenge in tribal and rural 

areas. Financial constraints, lack of awareness, and 

inadequate ophthalmic infrastructure pose significant 

barriers to timely diagnosis and correction of 

refractive errors. Unlike urban areas where spectacle 

correction and follow-up care are readily available, 
rural regions suffer from low compliance rates and 

lack of accessibility to optometric services. 

To address these challenges, government-supported 

school screening programs and community-based 

outreach initiatives should be strengthened. In India, 

similar efforts are being undertaken under the 

Rashtriya Bal SwasthyaKaryakram (RBSK), a 

National child health program aimed at early 

identification and intervention for children from birth 

to 18 years, which also includes screening for visual 

impairments. Strengthening and effectively 
implementing such programs at the grassroots level 

can play a vital role in reducing the burden of 

uncorrected refractive errors and improving the 

overall ocular health of children7. Countries such as 

China have successfully also implemented large-scale 

school screening programs with subsidized corrective 

lenses, significantly reducing the impact of visual 

impairment on academic performance and quality of 

life. Learning from similar models globally and 

implementing in India, particularly in tribal and 

underserved regions, could yield substantial public 

health benefits. 
Future research should focus on longitudinal studies 

tracking the progression of refractive errors, 

particularly in rural populations. Additionally, 

exploring the role of genetic predisposition versus 

environmental factors in refractive error development 

can provide valuable insights. Advances in 

telemedicine and artificial intelligence-driven eye 

screening may further bridge gaps in eye care access, 

ensuring early diagnosis and timely interventions for 

children in remote areas. 

Our study highlights the urgent need for early 
detection, targeted interventions, and policy-level 

initiatives to address refractive errors and ocular 

morbidity in school children. Strengthening vision 

care infrastructure, promoting parental awareness, 

and integrating school-based vision screening into 

national healthcare policies can play a pivotal role in 

reducing the burden of childhood visual impairment. 
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Conclusion 
Refractive errors remain a significant cause of visual 

impairment among tribal children. School-based 

vision screening programs are effective in identifying 

children in need of visual correction. However, 
further efforts are required to improve access to 

spectacles and specialized eye care services in these 

underserved populations. 

 

References 

1. Dandona R, Dandona L. Childhood blindness in 

India: a population based perspective. Br J 

Ophthalmol. 2003 Mar;87(3):263-5. doi: 

10.1136/bjo.87.3.263. PMID: 12598433; 

PMCID: PMC1771525. 

2. Sheeladevi S, Seelam B, Nukella PB, Modi A, 

Ali R, Keay L. Prevalence of refractive errors in 
children in India: a systematic review. 

ClinExpOptom. 2018 Jul;101(4):495-503. doi: 

10.1111/cxo.12689. Epub 2018 Apr 22. PMID: 

29682791. 

3. Murthy GV, Gupta SK, Ellwein LB, Muñoz SR, 

Pokharel GP, Sanga L, Bachani D. Refractive 

error in children in an urban population in New 

Delhi. Invest Ophthalmol Vis Sci. 2002 

Mar;43(3):623-31. PMID: 11867576. 

4. Danish Assistance to National Programme for 

Control of Blindness. New Delhi, India:Vision 
screening in school children. Training module. 

1. 

5. Baker RS, Bazargan M, Bazargan-Hejazi S, 

Calderón JL. Access to vision care in an urban 

low-income multiethnic population. Ophthalmic 

Epidemiol. 2005 Feb;12(1):1-12. doi: 

10.1080/09286580590921330. PMID: 

15848915. 

6. American Optometric Association Community 

Health Center Committee; Proser M, Shin P. 

The role of community health centers in 

responding to disparities in visual health. 
Optometry. 2008 Oct;79(10):564-75. doi: 

10.1016/j.optm.2008.04.101. PMID: 18922492. 

7. Desai S, Desai R, Desai NC, Lohiya S, 

Bhargava G, Kumar K. School eye health 

appraisal. Indian J Ophthalmol. 1989 Oct-

Dec;37(4):173-5. PMID: 2638304. 

8.  NIPA R. DOSHI, M.D., and MARIA 

LOURDES F. RODRIGUEZ, M.D. Amblyopia.  

Am Fam Physician 2007;75(3): 361-367 

9. Prakash, Winston D1,2; Marmamula, 

Srinivas1,2; Mettla, Asha Latha1; Keeffe, Jill1; 
Khanna, Rohit C1,3,4,5. Visual impairment and 

refractive errors in school children in Andhra 

Pradesh, India. Indian Journal of Ophthalmology 

70(6):p 2131-2139, June 2022. | DOI: 

10.4103/ijo.IJO_2949_21 

10. Ghosh, Sambuddha, et al. "Visual impairment in 

urban school children of low-income families in 

Kolkata, India." Indian Journal of Public Health, 

vol. 56, no. 2, Apr.-June 2012. 

11. Yamamah GA, Talaat Abdel Alim AA, Mostafa 

YS, Ahmed RA, Mohammed AM. Prevalence of 

Visual Impairment and Refractive Errors in 

Children of South Sinai, Egypt. Ophthalmic 

Epidemiol. 2015;22(4):246-52. doi: 
10.3109/09286586.2015.1056811. Erratum in: 

Ophthalmic Epidemiol. 2015;22(5):357. doi: 

10.3109/09286586.2015.1091264.. Mahmoud, 

Asmaa Mohammed [Corrected to Mohammed, 

Asmaa Mahmoud]. PMID: 26218107. 

12. Narayanan A, Krishnamurthy SS, Kumar R K. 

Status of Eye Health among School Children in 

South India - SankaraNethralaya School 

Children Eye Examination Study (SN-SEES). 

Ophthalmic Epidemiol. 2021 Aug;28(4):349-

358. doi: 10.1080/09286586.2020.1849743. 

Epub 2020 Dec 1. PMID: 33969793. 
13. NaziaUzma, B. Santhosh Kumar, B.M. 

KhajaMohinuddinSalar, Mohammed Atheshm 

Zafar, V. Devender Reddy, A comparative 

clinical survey of the prevalence of refractive 

errors and eye diseases in urban and rural 

school children, Canadian Journal of 

Ophthalmology, Volume 44, Issue 3, 2009, 

Pages 328-333, 

14. Rose KA, Morgan IG, Ip J, Kifley A, Huynh S, 

Smith W, Mitchell P. Outdoor activity reduces 

the prevalence of myopia in children. 
Ophthalmology. 2008 Aug;115(8):1279-85. 

doi: 10.1016/j.ophtha.2007.12.019. Epub 2008 

Feb 21. PMID: 18294691. 

 

 

 

 

 

 


