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Abstract  Original Research Article 
 

Background: Refractive errors (REs) are one of the most important causes of visual impairment globally and are 

affected by demographic and socioeconomic determinants. Objective: The aim of this study was to assess the prevalence 

of refractive errors and their association with demographic factors. Methods & materials: This cross-sectional 

observational study was conducted in the Department of Ophthalmology, TMSS Medical College & Rafatullah 

Community Hospital, located in Bogura, Bangladesh from July 2024 to June 2025. Total 300 participants presented for 

a routine or symptomatic ocular examination were recruited. Result: Mean age was 25.6 ± 8.1 years with a slight female 

predominance (53.3%). The most common comorbidity was hypertension (25% and 23.3% had a family history of 

refractive errors. Myopia was most prevalent among participants aged 15–19 years (37.5%), whereas hyperopia was 

more frequently observed in the older age groups. Astigmatism was relatively evenly distributed across all age 

categories, ranging from 25.0% to 33.3%. Emmetropia was observed in approximately one-quarter of participants across 

most age groups. Age distribution of refractive errors was statistically significant (p = 0.041). Refractive errors were not 

significantly associated with sex (p = 0.78). Conclusion: This study reveals a significant burden of refractive errors 

among young adults. Hyperopia was more frequent in older participants, while astigmatism was evenly distributed 

across ages. Age showed a significant association with refractive error patterns, but sex did not demonstrate any notable 

relationship. 
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INTRODUCTION 
Visual impairment remains one of the most 

prevalent and serious non-communicable conditions 

globally, with major public health, economic, and 

individual significance. Uncorrected refractive errors 

(UREs) remain the most prevalent cause of moderate and 

severe visual impairment across the globe, according to 

recent estimates, and impact hundreds of millions of 

people of all ages. [1] There is evidence from the Global 

Burden of Disease study that refractive errors are a 

significant cause of years lived with disability, and in 

middle- and low-income nations, they go undetected and 

untreated, worsening existing health inequities. [2] 

Notably, refractive errors are among the most easily 

correctable vision disorders with glasses, contact lenses, 

or refractive surgery but remain very under-addressed in 

the majority of health systems globally. [3] 

 

Refractive errors (REs) are vision defects that 

result in the inability of light to directly focus on the 

retina, causing blurry vision. The three principal forms 

are myopia (nearsightedness), where the light is focused 

in front of the retina; hyperopia (farsightedness), where 

it is focused behind; and astigmatism, where abnormal 

corneal curvature causes distorted or blurred vision at all 

distances. All these are readily correctable by simple 

means and therefore their uncorrected prevalence is 

particularly disturbing. [4] Myopia, in particular, has 

drawn global attention with its rapidly increasing 

prevalence among children and young adults, a trend 

now referred to as the "myopia epidemic". [5] 

 

Recent global research shows a significant 

increase in the prevalence of myopia, which is predicted 

to affect up to 50% of the global population by 2050, 

with a very high rise in East and Southeast Asia. [6] The 

increasing tendency has a strong association with 

Ophthalmology 



 

 

Md. Mostafijur Rahman Milon et al; Sch J App Med Sci, Oct, 2025; 13(10): 1702-1707 

© 2025 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India  1703 
 

 

 

lifestyle changes, including increased screen time, 

excessive academic pressures, reduced outdoor 

activities, and urbanization. [7,8] Furthermore, the 

problem is being fueled by rapid demographic change: 

population ageing has led to increased incidences of 

hyperopia and presbyopia, especially in adults over the 

age of 50. [1] These age-related refractive shifts also 

underscore the need for population-specific vision care 

programs.  

 

Demographic determinants of REs are relevant 

to know for designing effective interventions. Age, sex, 

socioeconomic status, education, and urban–rural 

residency have all been linked to the prevalence and 

development of refractive errors. [2,9] For instance, 

children in urban settings are more likely to develop 

myopia than those in rural settings due to reduced time 

outdoors and excessive near-work. [7] Similarly, access 

to refractive care services is often inversely associated 

with income level, further disadvantaging those in 

already disadvantaged settings. [2,3] Despite mounting 

global evidence, the majority of national and regional 

health systems still lack sufficient evidence to 

understand how these demographic circumstances 

specify the burden of REs in their populations. 

 

The public health significance of this inquiry is 

both urgent and complicated. Uncorrected REs have 

been shown to impair educational attainment, reduce 

economic productivity, and diminish quality of life—all 

avoidable consequences with early and low-cost 

interventions.[3] There is also proof for the cost-

effectiveness of early detection programmes, particularly 

school-based screening, in relation to achieving 

significant long-term cost savings and improved 

developmental outcomes. [5] In the absence of local 

epidemiological data, however, activities remain 

fragmented and inadequately targeted. Following these 

observations, the present study aims to estimate the 

prevalence of refractive errors and examine their 

association with key demographic determinants in 

Bangladesh.  

 

Objectives 

To assess the prevalence of refractive errors and their 

association with demographic factors. 

 

METHODS & MATERIALS 
This cross-sectional observational study was 

conducted in the Department of Ophthalmology, TMSS 

Medical College & Rafatullah Community Hospital, 

located in Bogura, Bangladesh from July 2024 to June 

2025. Total 300 participants presented for a routine or 

symptomatic ocular examination were recruited in this 

study. Inclusion criteria encompassed all patients aged 

between 15-35 years who presented for a routine or 

symptomatic ocular examination and consented to 

participate in the study. Patients with media opacities 

(e.g., mature cataract, corneal opacity) or systemic 

conditions affecting visual acuity (e.g., diabetic 

retinopathy, neurological disorders) were excluded to 

avoid confounding factors. 

 

Each participant underwent a comprehensive 

ophthalmic evaluation, including unaided and best-

corrected visual acuity assessment, retinoscopy, and 

subjective refraction under appropriate lighting 

conditions. Cycloplegic refraction was performed in 

pediatric and young adult patients when necessary. 

Refractive errors were classified into myopia, hyperopia, 

and astigmatism based on spherical equivalent values in 

accordance with standard definitions. In addition to 

clinical assessments, a structured questionnaire was 

administered to collect demographic data, including age, 

sex, education level, with the aim of analyzing potential 

associations with refractive status. 

 

All examinations were carried out by qualified 

ophthalmologists or trained optometrists, ensuring 

consistency in measurement techniques and data 

recording. Data were anonymized and coded prior to 

statistical analysis. Informed written consent was 

obtained from all participants and the guardians of 

minors. Statistical analysis was performed using 

Statistical Package for Social Sciences (SPSS) version 

22. 

 

RESULTS 
Table-I shows the demographic characteristics 

of the study patients. The study included a total of 300 

patients with a mean age of 25.6 ± 8.1 years. The largest 

proportion of participants were in the 20–24 years age 

group (40%), followed by those aged 15–19 years 

(26.7%), 25-29 years (20%), and 30-35 years (13.3%). In 

terms of sex distribution, females (53.3%) slightly 

outnumbered males (46.7%). With respect to education, 

nearly one-third (30%) of the participants had a 

secondary education, while 23.3% had attained primary 

education, 20% higher secondary education, and 13.3% 

had graduate-level or above qualifications. Notably, 

13.3% of the study population reported no formal 

education. Figure 1 further illustrates the distribution of 

residence among the patients. 

 

Table-II shows that the most common 

comorbidity was hypertension (25%), followed by 

diabetes mellitus (20%) and cardiovascular disease 

(10%). Lifestyle-related risk factors included a history of 

smoking (16.7%), obesity (13.3%), and prolonged near 

work (>6 hours/day), which was reported by 30% of 

patients. Additionally, 23.3% had a family history of 

refractive errors.  

 

Table-III demonstrates the distribution of 

refractive error types. Regarding refractive error 

patterns, myopia was the most common type (33.3%), 

followed by astigmatism (30%), and hyperopia (13.3%), 

while 23.3% of the participants were emmetropic. 
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Table-IV presents the association of refractive 

errors with age group. Myopia was most prevalent 

among participants aged 15–19 years (37.5%) and 20–24 

years (33.3%), whereas hyperopia was more frequently 

observed in the older age groups, particularly 25–29 

years (25.0%) and 30–35 years (25.0%). Astigmatism 

was relatively evenly distributed across all age 

categories, ranging from 25.0% to 33.3%. Emmetropia 

(normal vision) was observed in approximately one-

quarter of participants across most age groups, with the 

lowest proportion in the 25–29 years category (16.7%). 

Statistical analysis revealed a significant association 

between refractive error types and age group (p = 0.041), 

indicating that age is an important determinant of 

refractive error distribution in this population. 

 

Table-V highlights the association of refractive 

errors with sex. When examined by sex, no statistically 

significant association was observed (p = 0.78). Myopia 

was slightly more common among males (35.7%) than 

females (31.3%), while hyperopia had a nearly identical 

distribution across sexes (14.3% in males and 12.5% in 

females). Astigmatism was marginally more frequent in 

females (31.3%) compared to males (28.6%), and 

emmetropia was also slightly higher among females 

(25%) than males (21.4%). 

 

Table-I: Demographic characteristics of the study patients (N=300) 

Characteristics Number of Patients  Percentage (%) 

Age Group (Years) 

15-19 80 26.67% 

20-24 120 40% 

25-29 60 20% 

30-35 40 13.33% 

Mean ± SD 25.6 ± 8.1 years 

Sex 

Male 140 46.67% 

Female 160 53.33% 

Education Level 

No formal education 40 13.30% 

Primary 70 23.30% 

Secondary 90 30.00% 

Higher Secondary 60 20.00% 

Graduate and above 40 13.30% 

 

 
Figure 1: Distribution of residence among the study patients (N=300) 

 

Table-II: Distribution of comorbidities and risk factors among the study patients (N=300) 

Comorbidities / Risk Factors Number of Patients Percentage (%) 

Diabetes mellitus 60 20.0% 

Hypertension 75 25.0% 

Cardiovascular disease 30 10.0% 

Smoking history 50 16.7% 

Family history of refractive errors 70 23.3% 

Prolonged near work (>6 hrs/day) 90 30.0% 

Obesity (BMI ≥30) 40 13.3% 

 

 

180 (60%)

120 (40%)

Residence

Urban Rural
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Table-III: Distribution of refractive error types (N=300) 

Refractive Error Type Number of Patients  Percentage (%) 

Myopia 100 33.3% 

Hyperopia 40 13.3% 

Astigmatism 90 30.0% 

Emmetropia (normal) 70 23.3% 

 

Table-IV: Association of refractive errors with age group 

Age Group (Years) Myopia  

(n/%) 

Hyperopia (n/%) Astigmatism (n/%) Emmetropia (n/%) P-value 

15–19 30 (37.5%) 5 (6.2%) 25 (31.2%) 20 (25.0%) 0.041* 

20–24 40 (33.3%) 10 (8.3%) 40 (33.3%) 30 (25.0%) 

25–29 20 (33.3%) 15 (25.0%) 15 (25.0%) 10 (16.7%) 

30–35 10 (25.0%) 10 (25.0%) 10 (25.0%) 10 (25.0%) 

*=significant 

P-value obtained from chi-square test 

 

Table-V: Association of refractive errors with sex 

Sex Myopia (n/%) Hyperopia (n/%) Astigmatism (n/%) Emmetropia (n/%) P-value 

Male 50 (35.7%) 20 (14.3%) 40 (28.6%) 30 (21.4%) 0.78 

Female 50 (31.3%) 20 (12.5%) 50 (31.3%) 40 (25.0%) 

P-value obtained from chi-square test 

 

DISCUSSION 
This current study analyzed the prevalence and 

pattern of refractive errors in an adult population, with 

special reference to their association with demographic 

variables such as age, sex, educational level, and co-

morbidities. The findings showed that myopia (33.3%) 

was the most common refractive error, followed by 

astigmatism (30%) and hyperopia (13.3%), while 23.3% 

of the sample was emmetropic. Interestingly, age was a 

strong predictor of the type of refractive error, while sex 

was not statistically significant. 

  

In this study, hypertension (25%) and diabetes 

mellitus (20%) were the most common comorbidities 

among patients with refractive errors, while lifestyle 

factors such as smoking (16.7%), obesity (13.3%), and 

prolonged near work (30%) were also prevalent. These 

findings are consistent with large-scale cohort studies 

that have demonstrated significant associations between 

refractive errors and systemic conditions, including 

diabetes, hypertension, and obesity. [10] Hypertension, 

in particular, has been linked to higher risk of visual 

impairment and uncorrected refractive errors, as 

observed in Ethiopian patients.[11] Similarly, 

cardiovascular health has been associated with near 

vision decline in older adults, underscoring the role of 

systemic vascular conditions in ocular outcomes.[12] 

 

Smoking, reported by 16.7% of our 

participants, is another important factor, as prior studies 

confirm its contribution to ocular morbidity in patients 

with multiple comorbidities, especially diabetes and 

hypertension.[13] Genetic predisposition was evident in 

23.3% of participants with a family history of refractive 

errors, a factor well established in the literature as 

influencing refractive development.[14] Additionally, 

prolonged near work, reported by 30% of patients, aligns 

with evidence linking extended near work and reduced 

outdoor activity to higher risk of myopia 

progression.[10] 

 

This prevalence of myopia in this study is in 

agreement with the findings reported in various 

populations where myopia has been found to be the most 

prevalent refractive defect in adults. In the case of the 

PERSIAN Eye Cohort Study in Iran, for instance, 

astigmatism and myopia were the most prevalent 

refractive defects, with hyperopia rising with advancing 

age. [15] Similarly, research done in Colombia in 

preadolescents and children revealed that myopia and 

astigmatism were the most common conditions with a 

decrease in emmetropia with age.[16] These findings 

validate the worldwide trend that myopia is a common 

refractive error among both young and middle-aged 

persons, with hyperopia rising later in life. 

 

The present study demonstrated a significant 

association between age and refractive error distribution 

among young adults in Bangladesh. Myopia was most 

prevalent in the 15–19 years and 20–24 years age groups, 

whereas hyperopia was observed more frequently in 

older participants (25–35 years). Astigmatism was 

relatively consistent across all age categories, while 

emmetropia was lowest among those aged 25–29 years. 

These findings suggest that age plays an important role 

in the pattern of refractive errors in this population. 

 

Our results are consistent with prior studies 

conducted globally. In South India, myopia was more 

frequent among younger individuals, while hyperopia 

increased with age.[17] Similarly, large-scale 
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population-based studies in Singapore and Australia 

have shown that myopia predominates in younger 

groups, whereas hyperopia becomes more common with 

advancing age.[18] A recent Iranian study also reported 

a higher burden of hyperopia in older adults and myopia 

in younger cohorts.[19] Data from the United States 

further support these trends, with adolescents 

demonstrating high rates of myopia and older adults 

showing a shift toward hyperopia.[20] 

 

Sex-based comparisons within this study found 

no statistically significant association between sex and 

type of refractive error (p = 0.78). Myopia was however 

found to be more common among males (35.7%) than 

females (31.3%), and hyperopia was similar in both 

genders, with astigmatism slightly higher in females. 

These findings are in line with global data, wherein sex 

was not generally an important predictor of refractive 

error. Little sex-dependent variation was observed in 

astigmatism and myopia by a Macedonian study, while a 

very large German survey of over 130,000 applicants for 

refractive surgery also found little male-female 

differences. [21,22] Parallel results were observed in 

Iraq, where a systematic review held that sex was not 

significantly associated with the prevalence of refractive 

error.[23] 

 

Finally, socio-demographic and education 

factors must be emphasized as predictors of refractive 

error distribution. In this study, nearly one-third of the 

subjects had only secondary education, and 13.3% had 

no formal education. Past studies have repeatedly shown 

a correlation between higher education and higher 

prevalence of myopia, commonly explained by near-

work-related demands and lifestyle behaviors.[24] 

Although education did not become a direct determinant 

in our dataset, its role as a possible contributor cannot be 

discounted. 

 

Overall, findings from this study are in general 

agreement with international and regional reports 

validating the global patterns of high myopia and 

astigmatism in young and middle-aged adults, the rise of 

hyperopia in older adults, and the comparatively less 

effect of sex on the distribution of refractive error.  

 

Limitations of the study 

In our study, there was small sample size and 

absence of control for comparison. Study population was 

selected from only Bogura, so may not represent wider 

population. The study was conducted at a short period of 

time.  

 

CONCLUSION 
This study highlights a considerable burden of 

refractive errors among young adults in Bangladesh, with 

myopia being the most common type, particularly in the 

15–24 years age group. Hyperopia was more frequent 

among older participants, while astigmatism was evenly 

distributed across age categories. Age showed a 

significant association with refractive error patterns, 

whereas sex did not demonstrate any meaningful 

relationship. These findings emphasize the importance of 

early screening and preventive strategies to reduce the 

impact of uncorrected refractive errors in this population. 

 

REFERENCES 
1. Huang L, Zhang D, Liu M. Global trends in 

refractive disorders from 1990 to 2021: insights 

from the global burden of disease study and 

predictive modeling. Front Public Health. 2025;  

2. Yang Z, Jin G, Li Z, Liao Y, Gao X, Zhang Y, Lan 

Y. Global disease burden of uncorrected refractive 

error among adolescents from 1990 to 2019. BMC 

Public Health. 2021;21(1):2107.  

3. Welp A, Woodbury RB, McCoy MA, Teutsch SM. 

Making Eye Health a Population Health Imperative: 

Vision for Tomorrow. National Academies Press; 

2017.  

4. Schiefer U, Kraus C, Baumbach P. Refractive 

errors: epidemiology, effects and treatment options. 

Dtsch Arztebl Int. 2016;113(37):693–702.  

5. George AS, George ASH, Shah A. The myopia 

epidemic: A growing public health crisis impacting 

children worldwide. PUIRJ. 2023;3(4):47–51. 

6. 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):1036–42.  

7. Li X, Li L, Qin W, Cao Q, Mu X, Liu T, Li Z. Urban 

living environment and myopia in children. JAMA 

Netw Open. 2023;6(11):e2331375.  

8. Singh SP. Observational study on the prevalence 

and risk factors of refractive errors in school-going 

children in urban areas. Int J Life Sci Pharm Res. 

2025;14(4):1323–7.  

9. Franklin KJ. The effects of environment and lifestyle 

on eye growth [PhD dissertation]. Birmingham 

(UK): Aston University; 2021.  

10. Yu Y, Chen H, Wang Z, Ye Y, Zhang Z. Exploring 

the relationship between refractive errors and 

common chronic diseases via blood biochemistry 

tests: A large prospective cohort study. Invest 

Ophthalmol Vis Sci. 2024;65(6):2239.  

11. Ashenef B, Diress M, Yeshaw Y, Dagnew B. Visual 

impairment and its associated factors among 

hypertensive patients in Amhara Region Referral 

Hospitals, Ethiopia. Clin Ophthalmol. 2023; 

17:4071–80. 

12. Gbessemehlan A, Helmer C, Delcourt C. 

Cardiovascular health and near visual impairment 

among older adults in the Republic of Congo: A 

population-based study. J Gerontol A Biol Sci Med 

Sci. 2021;76(5):842–9. 

13. Ivanescu A, Popescu S, Gaita L, Albai O. Risk 

factors for cataracts in patients with diabetes 

mellitus. J Clin Med. 2024;13(23):7005. 



 

 

Md. Mostafijur Rahman Milon et al; Sch J App Med Sci, Oct, 2025; 13(10): 1702-1707 

© 2025 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India  1707 
 

 

 

14. Havstam Johansson L. Visual function and 

functional vision–ophthalmological perspectives on 

a normal population [dissertation]. Gothenburg: 

University of Gothenburg; 2024. 

15. Alipour F, Mohammadzadeh M, Jafari F, Lashay A. 

Distribution and prevalence of refractive error in 

Iranian adult population: results of the PERSIAN 

eye cohort study (PECS). Sci Rep. 2024; 14:65328.  

16. Garcia-Lozada D, Rey-Rodríguez DV. Prevalence 

of refractive errors in school-aged and preadolescent 

children in Colombia. PLoS One. 

2024;19(7):e11589436.  

17. Raju P, Ramesh SV, Arvind H, George R. 

Prevalence of refractive errors in a rural South 

Indian population. Invest Ophthalmol Vis Sci. 

2004;45(12):4268–72.  

18. Wong TY, Foster PJ, Hee J, Ng TP. Prevalence and 

risk factors for refractive errors in adult Chinese in 

Singapore. Invest Ophthalmol Vis Sci. 

2000;41(9):2486–94. 

19. Hashemi A, Khabazkhoob M, Hashemi H. High 

prevalence of refractive errors in an elderly 

population; a public health issue. BMC Ophthalmol. 

2023; 23:310. 

20. Vitale S, Ellwein L, Cotch MF, Ferris FL. 

Prevalence of refractive error in the United States, 

1999–2004. Arch Ophthalmol. 2008;126(8):1111–

9. 

21. Ljubic A, Dimitrova G, Trajkovski V, Stankovic B. 

Risk factors in adult myopia in Macedonia. Open 

Access Maced J Med Sci. 2024;12(2):309–13.  

22. Deuchert M, Frings A, Druchkiv V, Schweighofer J. 

Prevalence and associations of anisometropia with 

spherical ametropia, cylindrical power, age, and sex, 

based on 134,603 refractive surgery candidates. 

PLoS One. 2025;20(5):e0315080.  

23. Aljaberi HA, Ali IR, Noori ZTM. Prevalence of 

refractive errors among school students in Iraq—a 

systematic review and meta-analysis. Arch Soc Esp 

Oftalmol (Engl Ed). 2025;100(1):27–38.  

24. Zhou Y, Chen X, Huang X, Li L, Zhu Y, Cai Q, et 

al. Prevalence and association of uncorrected 

refractive error among Chinese adolescents: a cross-

sectional study. BMC Public Health. 2024; 

24:20387. 

 


