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ABSTRACT
Background: Myopia is a common refractive error with an expected increase in prevalence. Inequalities 
in access to ocular health care for sight-threatening or life-threatening ocular diseases have been described. 
Urbanization is a risk factor for both the incidence and progression of myopia; however, socioeconomic 
inequalities in urban settings are a new concept in myopia incidence.
Hypothesis: Considering the proven impact of inequalities existing in general and ocular health, urban 
inequality could be a new risk factor for both the incidence and progression of myopia. Inequalities in 
urban infrastructure vary between countries; however, there are currently various manifestations of urban 
inequality, and scholars are concerned about intra-urban inequality as a public health risk. Considering 
the significant influence of urban inequality on health of children, and because myopia develops and 
progresses faster during childhood, the effect of urban inequality on myopia must be examined. Although 
urban inequality could be a putative risk factor for myopia, a causal relationship should be investigated. 
However, myopia is multifactorial in etiology, originating from the interaction of environmental and genetic 
factors. Thus, causality between urban inequality and myopia should be investigated through a randomized, 
controlled trial with strict matching of genetic backgrounds and environmental factors. 
Conclusions: Several risk factors for myopia have been proposed, and studies have confirmed causal 
relationships with most of these factors. Considering the proven impact of urban inequality on both general 
and ocular health, experimental studies are necessary to confirm the possible causal relationship between 
urban inequality and myopia. Certainly, there will be substantial challenges in the implementation phase.
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INTRODUCTION
The complex interplay of global and social justice, climate change, and infectious disease outbreaks [1] has 
demonstrated the effect of inequalities on human health. Inequalities in social well-being and access to health 
care services are present not only in impoverished countries, but also in the wealthiest  [2]. Improvement of 
health equity is among the prerequisites for health promotion  [3]. 

Global urbanization is increasing, and health inequalities in urban settings are more prominent, including 
in European  urban areas  [4]. Human health status is affected by the facilitation or hindering of opportunities 
to use both hard urban infrastructure, such as transportation, as well as soft infrastructure, such as health and 
social services [5]. Urban children are consistently more at risk of ill-health in both wealthier and impoverished 
countries or cities. Vulnerable urban children are facing unequal access to educational opportunities and health 
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services. Therefore, the effect of injustice in the distribution of urban resources, and the consequent health 
outcomes for current and future generations of children, could be remarkable [6]. 

Likewise, inequalities in access to ocular health care for sight-threatening or life-threatening eye diseases 
have been identified in impoverished and wealthier countries [7-13]. Wide ranges of disparities in ocular 
health are reported in the literature. For example, poor socioeconomic status was associated with larger 
ocular toxoplasmosis lesions [13]. Delayed diagnoses of amblyopia were more likely in children from poorer 
socioeconomic backgrounds [9]. Substantial disparities exist in vision screening coverage for preschool children 
due to socioeconomic differences [14]. Access is poor to comprehensive eye examinations for children living in 
the most materially deprived neighborhoods [8]. Fewer strabismus surgeries were performed, and patients were 
less likely to receive secondary operations, in a socioeconomically deprived cohort [7]. Large disparities and 
survival gaps were observed between higher-income and lower-income countries in retinoblastoma treatment 
outcomes [15]. Poor socioeconomic status limits access to pediatric eye care services in African countries [16]. 
Myopia is more prevalent among school children of poor socioeconomic status compared to those of mid-
socioeconomic status [10].

Myopia (Figure 1) is a common refractive error that is expected to increase in prevalence [17]. Urbanization 
is among the risk factors for the development and progression of myopia [18]. A meta-analysis of 143 published 
articles from 42 countries, including a total of 74,847 participants with myopia, found that children in urban 
settings have a 2.6-fold higher risk of developing myopia compared to those in a rural setting [19]. Enthoven 
et al. [20] proposed socioeconomic inequalities as a new concept in myopia incidence. They observed that 
children from socioeconomically disadvantaged families were more likely to develop myopia compared with 
their counterparts of high socioeconomic status. Myopia incidence was higher in children of mothers with less 
education and families with lower net household income. An increase in outdoor exposure did not significantly 
reduce myopia progression in children from families with lower-educated mothers [20].

HYPOTHESIS
Considering the proven impact of these inequalities on general and ocular health, this author proposes urban 
inequality as a new risk factor for both the incidence and progression of myopia. Urban settings undergo rapid 

 
Figure 1. Color fundus photo of the right eye of an Asian patient with typical myopic changes, including tilted optic disc and peripapillary 
atrophy of the retinal pigment epithelium and choroid. 

 

Figure 1. Color fundus photo of the right eye of an Asian patient with typical myopic changes, including tilted optic disc and peri-
papillary atrophy of the retinal pigment epithelium and choroid.
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gentrification, and poorer neighborhoods face boosted investment and an influx of new residents of higher 
socioeconomic status, potentially deepening urban inequality and health disparities [21]. Inequalities in urban 
infrastructure may vary between countries [22]; however, this challenge is global, and in this regard, the Database 
on Urban Inequality and Amenities has been developed [23]. 

Currently, there are various dimensions of urban inequality, and scholars are concerned about its 
manifestation as a public health risk. Ties between urban inequality and poor health outcomes have been 
empirically demonstrated [24, 25]. Urban inequality disproportionally worsens the health and well-being of 
children when compared to adults. Vulnerable children are facing various social and health problems [6, 26]. 

Considering the significant association of urban inequality with health, especially in children, and because 
myopia develops and progresses more rapidly during childhood [27], it is necessary to carefully examine the 
effect of urban inequality on myopia.

EVALUATION OF THE HYPOTHESIS
Vesselinov et al. noted that inequality in metropolitan regions will increase if the current concentration of new 
gated communities continues [28]. Therefore, one can infer that increased urban inequality can become a 
substantial trend in the future. In a cross-sectional study using the health vulnerability index, Januário et al. found 
a significant intra-urban correlation between health vulnerability and newborn hearing screening outcomes [25]. 
Although urban inequality could be a putative risk factor for myopia, this should be confirmed by determining 
causality.

Causality is best examined within the context of a double-blind, randomized, controlled trial [29]. Myopia 
is multifactorial in etiology, originating from the interaction of environmental and genetic factors. Therefore, 
causality between urban inequality and myopia should be investigated through a randomized, controlled trial with 
strict matching of genetic backgrounds and environmental factors [30]. Because of considerable confounding, a 
more robust design should be chosen to substantially reduce possible errors [31]. An alternative approach is to 
design a twin study, as participants are perfectly matched [32]. Certainly, there will be substantial challenges in 
the implementation phase.

CONCLUSIONS
Myopia is a common refractive error that is expected to increase in prevalence. Several risk factors have been 
proposed for this preventable, treatable, and complicated condition, and studies have confirmed a causal 
relationship with most of these proposed factors. Considering the proven impact of inequalities in general—
and specifically urban inequalities—on general and ocular health, experimental studies to confirm any causal 
relationship between urban inequality and myopia are necessary. Certainly, there will be substantial challenges 
in the implementation phase.

ETHICAL DECLARATIONS
Ethical approval: Not required.  
Conflict of interests: None

FUNDING
None.

ACKNOWLEDGMENTS
The author would like to express honest gratitude and the highest respect for the support of Mr. Mohammad 
Nouraeinejad.

REFERENCES
1. Chang AY, Fuller DO, Carrasquillo O, Beier JC. Social justice, climate change, and dengue. Health Hum Rights. 2014;16(1):93-104. 

pmid: 25474614
2. Cameron BL, Carmargo Plazas Mdel P, Salas AS, Bourque Bearskin RL, Hungler K. Understanding inequalities in access to 

health care services for aboriginal people: a call for nursing action. ANS Adv Nurs Sci. 2014;37(3):E1-E16. doi: 10.1097/
ANS.0000000000000039 pmid: 25102218

3. Jackson SF, Birn AE, Fawcett SB, Poland B, Schultz JA. Synergy for health equity: integrating health promotion and social 

https://pubmed.ncbi.nlm.nih.gov/25474614/
https://doi.org/10.1097/ans.0000000000000039
https://doi.org/10.1097/ans.0000000000000039
https://pubmed.ncbi.nlm.nih.gov/25102218/


Urban inequality and myopia

Med Hypothesis Discov Innov Optom. 2021; 2(4) 149

determinants of health approaches in and beyond the Americas. Rev Panam Salud Publica. 2013;34(6):473-80 pmid: 24569978
4. Borrell C, Pons-Vigués M, Morrison J, Díez E. Factors and processes influencing health inequalities in urban areas. J Epidemiol 

Community Health. 2013;67(5):389-91. doi: 10.1136/jech-2012-202014 pmid: 23413097
5. Rice M, Hancock T. Equity, sustainability and governance in urban settings. Glob Health Promot. 2016;23(1 Suppl):94-7. doi: 

10.1177/1757975915601038 pmid: 27199023
6. Stephens C. Urban inequities; urban rights: a conceptual analysis and review of impacts on children, and policies to address them. J 

Urban Health. 2012;89(3):464-85. doi: 10.1007/s11524-011-9655-5 pmid: 22371276
7. Chong C, Lawrence A, Allbon D. Addressing equity: a 10-year review of strabismus surgery in 0-19-year-olds in the New Zealand 

public health system. N Z Med J. 2021;134(1545):79-90 pmid: 34788274
8. Asare AO, Maurer D, Wong AMF, Ungar WJ, Saunders N. Socioeconomic Status and Vision Care Services in Ontario, Canada: A 

Population-Based Cohort Study. J Pediatr. 2022;241:212-220.e2. doi: 10.1016/j.jpeds.2021.10.020 pmid: 34687692
9. Zhang XJ, Wong PP, Wong ES, Kam KW, Yip BHK, Zhang Y, et al. Delayed Diagnosis of Amblyopia in Children 

of Lower Socioeconomic Families: The Hong Kong Children Eye Study. Ophthalmic Epidemiol. 2021:1-8. doi: 
10.1080/09286586.2021.1986551 pmid: 34620042

10. Philip K, Sankaridurg P, Naduvilath T, Konda N, Bandamwar K, Kanduri S, et al. Prevalence and Patterns of Refractive Errors in 
Children and Young Adults in an Urban Region in South India: the Hyderabad Eye Study. Ophthalmic Epidemiol. 2022 :1-11. doi: 
10.1080/09286586.2022.2032202 pmid: 35094647

11. Neves RG, Saes MO, Duro SMS, Flores TR, Tomasi E. Inequalities in care for the people with diabetes in Brazil: A nationwide study, 
2019. PLoS One. 2022;17(6):e0270027. doi: 10.1371/journal.pone.0270027 pmid: 35767515

12. Mattosinho C, Moura AT, Grigorovski N, Araújo LH, Ferman S, Ribeiro K. Socioeconomic status and retinoblastoma survival: 
Experience of a tertiary cancer center in Brazil. Pediatr Blood Cancer. 2021;68(1):e28757. doi: 10.1002/pbc.28757 pmid: 33089657

13. Velasco-Velásquez S, Celis-Giraldo D, Botero Hincapié A, Alejandro Hincapie Erira D, Sofia Cordero López S, Marulanda Orozco N, 
et al. Clinical, Socio-economic and Environmental Factors Related with Recurrences in Ocular Toxoplasmosis in Quindío, Colombia. 
Ophthalmic Epidemiol. 2021;28(3):258-264. doi: 10.1080/09286586.2020.1839509 pmid: 33115293

14. Findlay R, Hamm L, Anstice N, Chelimo C, Grant CC, Bowden N, et al. Vision screening in New Zealand pre-school children: Is it 
equitable? J Paediatr Child Health. 2021;57(10):1594-1599. doi: 10.1111/jpc.15548 pmid: 33969914

15. Wong ES, Choy RW, Zhang Y, Chu WK, Chen LJ, Pang CP, et al. Global retinoblastoma survival and globe preservation: a systematic 
review and meta-analysis of associations with socioeconomic and health-care factors. Lancet Glob Health. 2022;10(3):e380-e389. 
doi: 10.1016/S2214-109X(21)00555-6 pmid: 35093202

16. Alrasheed SH. A systemic review of barriers to accessing paediatric eye care services in African countries. Afr Health Sci. 
2021;21(4):1887-1897. doi: 10.4314/ahs.v21i4.47 pmid: 35283961

17. Nouraeinejad A. More Than Fifty Percent of the World Population Will Be Myopic by 2050. Beyoglu Eye J. 2021;6(4):255-256. doi: 
10.14744/bej.2021.27146 pmid: 35059569

18. Nouraeinejad A. Urbanization as a factor for myopia progression. Klinika Oczna/Acta Ophthalmologica Polonica. 2022;124(2):124-
5. doi: 10.5114/ko.2022.116834

19. Rudnicka AR, Kapetanakis VV, Wathern AK, Logan NS, Gilmartin B, Whincup PH, et al. Global variations and time trends in the 
prevalence of childhood myopia, a systematic review and quantitative meta-analysis: implications for aetiology and early prevention. 
Br J Ophthalmol. 2016;100(7):882-890. doi: 10.1136/bjophthalmol-2015-307724 pmid: 26802174

20. Enthoven CA, Mölenberg FJM, Tideman JWL, Polling JR, Labrecque JA, Raat H, et al. Physical Activity Spaces Not Effective against 
Socioeconomic Inequalities in Myopia Incidence: The Generation R Study. Optom Vis Sci. 2021;98(12):1371-1378. doi: 10.1097/
OPX.0000000000001809 pmid: 34759237

21. Smith GS, Breakstone H, Dean LT, Thorpe RJ Jr. Impacts of Gentrification on Health in the US: a Systematic Review of the Literature. 
J Urban Health. 2020;97(6):845-856. doi: 10.1007/s11524-020-00448-4 pmid: 32829469

22. Pandey B, Brelsford C, Seto KC. Infrastructure inequality is a characteristic of urbanization. Proc Natl Acad Sci U S A. 
2022;119(15):e2119890119. doi: 10.1073/pnas.2119890119 pmid: 35377809

23. Ramos FR, Uitermark J. An introduction to DUIA: The database on urban inequality and amenities. PLoS One. 
2021;16(6):e0253824. doi: 10.1371/journal.pone.0253824 pmid: 34170977

24. Nijman J, Wei YD. Urban inequalities in the 21st century economy. Appl Geogr. 2020;117:102188. doi: 10.1016/j.
apgeog.2020.102188 pmid: 32287517

25. Januário GC, Alves CR, Lemos SM, Almeida MC, Cruz RC, Friche AA. Health Vulnerability Index and newborn hearing screening: 
urban inequality. Codas. 2016;28(5):567-574. Portuguese, English. doi: 10.1590/2317-1782/20162015182 pmid: 27849250

26. Kumar A, Singh A. Decomposing the gap in childhood undernutrition between poor and non-poor in urban India, 2005-06. PLoS 
One. 2013;8(5):e64972. doi: 10.1371/journal.pone.0064972 pmid: 23734231

27. Lee SS, Lingham G, Sanfilippo PG, Hammond CJ, Saw SM, Guggenheim JA, et al. Incidence and Progression of Myopia in Early 
Adulthood. JAMA Ophthalmol. 2022;140(2):162-169. doi: 10.1001/jamaophthalmol.2021.5067 pmid: 34989764

28. Vesselinov E, Goix RL. From Picket Fences to Iron Gates: Suburbanization and Gated Communities in Phoenix, Las Vegas and Seattle. 
GeoJournal. 2012;77(2):203-222. doi: 10.1007/s10708-009-9325-2 pmid: 31186599

29. Misra S. Randomized double blind placebo control studies, the “Gold Standard” in intervention based studies. Indian J Sex Transm 
Dis AIDS. 2012;33(2):131-134. doi: 10.4103/0253-7184.102130 pmid: 23188942

30. Chen Y, Wang W, Han X, Yan W, He M. What Twin Studies Have Taught Us About Myopia. Asia Pac J Ophthalmol (Phila). 
2016;5(6):411-414. doi: 10.1097/APO.0000000000000238 pmid: 27898444

31. Xu Z, Kalbfleisch JD. Propensity score matching in randomized clinical trials. Biometrics. 2010;66(3):813-23. doi: 10.1111/j.1541-
0420.2009.01364.x pmid: 19995353

32. Boomsma D, Busjahn A, Peltonen L. Classical twin studies and beyond. Nat Rev Genet. 2002;3(11):872-82. doi: 10.1038/nrg932 
pmid: 12415317

https://pubmed.ncbi.nlm.nih.gov/24569978/
https://doi.org/10.1136/jech-2012-202014
https://pubmed.ncbi.nlm.nih.gov/23413097/
https://doi.org/10.1177/1757975915601038
https://doi.org/10.1177/1757975915601038
https://pubmed.ncbi.nlm.nih.gov/27199023/
https://doi.org/10.1007/s11524-011-9655-5
https://pubmed.ncbi.nlm.nih.gov/22371276/
https://pubmed.ncbi.nlm.nih.gov/34788274/
https://doi.org/10.1016/j.jpeds.2021.10.020
https://doi.org/10.1016/j.jpeds.2021.10.020
https://pubmed.ncbi.nlm.nih.gov/34687692/
https://doi.org/10.1080/09286586.2021.1986551
https://doi.org/10.1080/09286586.2021.1986551
https://pubmed.ncbi.nlm.nih.gov/34620042/
https://doi.org/10.1080/09286586.2022.2032202
https://doi.org/10.1080/09286586.2022.2032202
https://pubmed.ncbi.nlm.nih.gov/35094647/
https://doi.org/10.1371/journal.pone.0270027
https://pubmed.ncbi.nlm.nih.gov/35767515/
https://doi.org/10.1002/pbc.28757
https://pubmed.ncbi.nlm.nih.gov/33089657/
https://doi.org/10.1080/09286586.2020.1839509
https://pubmed.ncbi.nlm.nih.gov/33115293/
https://doi.org/10.1111/jpc.15548
https://pubmed.ncbi.nlm.nih.gov/33969914/
https://doi.org/10.1016/s2214-109x(21)00555-6
https://pubmed.ncbi.nlm.nih.gov/35093202/
https://doi.org/10.4314/ahs.v21i4.47
https://pubmed.ncbi.nlm.nih.gov/35283961/
https://doi.org/10.14744/bej.2021.27146
https://doi.org/10.14744/bej.2021.27146
https://pubmed.ncbi.nlm.nih.gov/35059569/
https://doi.org/10.5114/ko.2022.116834
https://doi.org/10.5114/ko.2022.116834
https://doi.org/10.1136/bjophthalmol-2015-307724
https://pubmed.ncbi.nlm.nih.gov/26802174/
https://doi.org/10.1097/opx.0000000000001809
https://doi.org/10.1097/opx.0000000000001809
https://pubmed.ncbi.nlm.nih.gov/34759237/
https://doi.org/10.1007/s11524-020-00448-4
https://pubmed.ncbi.nlm.nih.gov/32829469/
https://www.pnas.org/doi/abs/10.1073/pnas.2119890119
https://pubmed.ncbi.nlm.nih.gov/35377809/
https://doi.org/10.1371/journal.pone.0253824
https://pubmed.ncbi.nlm.nih.gov/34170977/
https://doi.org/10.1016/j.apgeog.2020.102188
https://doi.org/10.1016/j.apgeog.2020.102188
https://pubmed.ncbi.nlm.nih.gov/32287517/
https://doi.org/10.1590/2317-1782/20162015182
https://pubmed.ncbi.nlm.nih.gov/27849250/
https://doi.org/10.1371/journal.pone.0064972
https://pubmed.ncbi.nlm.nih.gov/23734231/
https://doi.org/10.1001/jamaophthalmol.2021.5067
https://pubmed.ncbi.nlm.nih.gov/34989764/
https://doi.org/10.1007/s10708-009-9325-2
https://pubmed.ncbi.nlm.nih.gov/31186599/
https://doi.org/10.4103/0253-7184.102130
https://pubmed.ncbi.nlm.nih.gov/23188942/
https://journals.lww.com/apjoo/fulltext/2016/11000/what_twin_studies_have_taught_us_about_myopia.5.aspx
https://pubmed.ncbi.nlm.nih.gov/27898444/
https://onlinelibrary.wiley.com/doi/10.1111/j.1541-0420.2009.01364.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1541-0420.2009.01364.x
https://pubmed.ncbi.nlm.nih.gov/19995353/
https://doi.org/10.1038/nrg932
https://pubmed.ncbi.nlm.nih.gov/12415317/

	Urban inequality: a hypothetic risk factor for myopia 
	ABSTRACT
	KEY WORDS
	INTRODUCTION
	HYPOTHESIS
	EVALUATION OF THE HYPOTHESIS
	CONCLUSIONS
	ETHICAL DECLARATIONS
	Ethical approval
	Conflict of interests

	FUNDING
	ACKNOWLEDGMENTS 
	REFERENCES


