eduhealthsci:_10.22034/edus.2025.559741.1070

v New Approaches in SN
Y . . o ¥
LEV#E/J Educational Management and Health Sciences {"' Ay> ‘g"
I *
eyt S

Journal Homepage: https://www.eduhealthsci.ir/

Prevalence of Refractive Errors as a Common Ocular Disorder in the Rural
Population Aged 630 Years in Mazandaran Province

Abdolali Zakian Golugahi!"*', Ebrahim Jafarzadehpour®<'" | Samira Heydarian*', Mehdi
Khabazkhoob*

1. PhD Graduate, Department of Optometry, School of Rehabilitation Sciences, Iran University of Medical Sciences, Tehran, Iran.

E-mail: a.zakian@yahoo.com

2. Corresponding Author, Professor, Department of Optometry, School of Rehabilitation Sciences, Iran University of Medical
Sciences, Tehran, Iran.

E-mail: Jafarzadehpour.e@iums.ac.ir

3. Assistant Professor, Department of Optometry, Faculty of Allied Medical Sciences, Mazandaran University of Medical Sciences,
Sari, Iran.

E-mail:_heidarians92 1 @mums.ac.ir

4. Assistant Professor of Epidemiology, Department of Basic Sciences, School of Nursing and Midwifery, Shahid Beheshti University
of Medical Sciences, Tehran, Iran.

E-mail: khabazkhoob@yahoo.com

Article Info ABSTRACT

Article type: Introduction: Refractive errors are among the most common visual problems in

R N human populations and, if left undiagnosed or untreated, can adversely affect
esearc

academic performance, occupational functioning, and quality of life. This study
aimed to determine the prevalence and extent of refractive errors in the rural
population aged 630 years in Mazandaran Province, Iran.

Methods: In this descriptive-analytical study, the target population consisted of
residents of rural areas in Mazandaran Province. Comprehensive eye examinations
and optometric assessments were conducted for each participant, with a primary
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focus on measuring refractive errors. Refractive errors were measured using a
Topcon autorefractometer (model R7000 RM). Data analysis was performed using
one-sample t-tests, analysis of variance (ANOVA), and Scheffé post hoc tests with
SPSS software.

Results: The mean refractive error increased with age, with the lowest mean
observed in the 5-10 years age group (0.01 + 0.0) and the highest in the 21-25 years
group (0.41 £ 0.08). The 26-30 years group showed a slightly lower mean (0.32 +
0.01) but remained higher than the younger age groups. ANOVA indicated a
significant difference in mean refractive errors among the different age groups (F =
15.77, P < 0.0001). Scheffé post hoc analysis revealed that the 5-10 years group
differed significantly from all other groups, and the 11-15 years group showed
significant differences with the 21-25 and 26-30 years groups, whereas no
significant differences were observed among the other age groups.

Conclusion: Overall, this study provides a clear picture of the status of refractive
errors in the target population and can serve as a basis for health-oriented planning
aimed at improving visual health and reducing the burden of ocular disorders in these
rural areas.
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Extended Abstract

Introduction

Refractive errors, including myopia, hyperopia, and astigmatism, are among the most prevalent visual disorders
worldwide and constitute a major public health concern due to their potential to compromise educational performance,
occupational productivity, and overall quality of life. Globally, uncorrected refractive errors are one of the leading causes
of visual impairment, affecting individuals of all age groups, from children to young adults and older populations. Early
detection and timely correction are critical, as untreated refractive errors can lead to academic difficulties, reduced work
efficiency, and a higher risk of accidents or injuries associated with poor vision. In rural and underserved regions, the
burden of refractive errors may be exacerbated by limited access to eye care services, insufficient awareness about visual
health, and a lack of systematic screening programs. Adolescents and young adults, in particular, are susceptible to
progressive changes in refractive status due to rapid eye growth, increased near work, and prolonged use of digital devices.
Despite the recognized importance of addressing refractive errors, comprehensive epidemiological data regarding their
prevalence and distribution in rural populations of Iran, especially across different age groups, remain scarce. Mazandaran
Province, with its diverse rural communities and varying access to healthcare facilities, represents a population where
understanding the magnitude and pattern of refractive errors is essential for public health planning. Therefore, the present
study was conducted with the primary objective of determining the prevalence, magnitude, and age-related distribution
of refractive errors among the rural population aged 6-30 years in Mazandaran Province. By providing detailed
epidemiological information, this study aims to fill the existing knowledge gap and offer evidence-based guidance for
targeted interventions, preventive strategies, and health policy development in rural settings. Understanding the burden
of refractive errors in these communities is critical not only for the design of effective vision screening programs but also
for improving access to corrective measures, such as spectacles or contact lenses, thereby enhancing educational
outcomes, workforce productivity, and quality of life. The results of this study are expected to inform healthcare
authorities and policymakers about age-specific risk patterns and facilitate the allocation of resources for sustainable eye
health initiatives in rural Mazandaran. Refractive errors represent a leading cause of visual impairment globally. When
uncorrected, they can significantly hinder a child's educational progress, an adult's work efficiency, and the overall quality
of life for individuals. This research was conducted to evaluate the frequency and magnitude of these visual defects within
a specific demographic in Iran. The investigation focused on the rural communities of Mazandaran Province,
encompassing participants from six to thirty years of age. A comprehensive eye examination was performed on all eligible
subjects to gather precise data. The primary objective was to identify cases of myopia, hyperopia, and astigmatism,
quantifying their severity. The findings revealed a substantial prevalence of uncorrected refractive errors in this region.
Many individuals were living with visual blurring that had never been formally diagnosed or treated. The consequences
of this are profound, potentially affecting literacy acquisition in young students and limiting economic productivity in
young adults. The study underscores a significant public health concern in these rural areas, where access to routine eye
care services is often limited. The lack of affordable and accessible vision correction creates an unnecessary barrier to
personal and community development. In conclusion, this work highlights a critical gap in healthcare delivery for this
population. The high rate of untreated visual problems calls for targeted interventions. Implementing systematic vision
screening programs in schools and communities is an essential first step. Furthermore, improving access to affordable
corrective lenses and specialist care is crucial to mitigate the adverse effects on academic achievement, occupational
opportunities, and daily living, thereby fostering better life outcomes for this underserved group.

Methods

In this descriptive-analytical study, the target population consisted of residents of rural areas in Mazandaran Province.
Comprehensive eye examinations and optometric assessments were conducted for each participant, with a primary focus
on measuring refractive errors. Refractive errors were measured using a Topcon autorefractometer (model R7000 RM).
Data analysis was performed using one-sample t-tests, analysis of variance (ANOVA), and Scheffé post hoc tests with
SPSS software.

Results

The mean refractive error increased with age, with the lowest mean observed in the 5—10 years age group (0.01 + 0.0)
and the highest in the 21-25 years group (0.41 + 0.08). The 2630 years group showed a slightly lower mean (0.32 +
0.01) but remained higher than the younger age groups. ANOVA indicated a significant difference in mean refractive
errors among the different age groups (F = 15.77, P < 0.0001). Scheffé post hoc analysis revealed that the 5—10 years
group differed significantly from all other groups, and the 11-15 years group showed significant differences with the 21—
25 and 26-30 years groups, whereas no significant differences were observed among the other age groups.
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Conclusion

Overall, this study provides a comprehensive overview of the prevalence and age-related distribution of refractive errors
in the rural population of Mazandaran Province. The observed trend of progressive increase in refractive errors from
childhood to young adulthood underscores the importance of early detection and continuous monitoring, particularly in
vulnerable age groups such as adolescents and young adults. The findings highlight the need for implementing age-
specific vision screening programs in rural communities, accompanied by educational initiatives to raise awareness about
eye health and the importance of timely correction of visual impairments. Moreover, the results can serve as a basis for
health policymakers to allocate resources effectively for vision care services, ensuring access to corrective measures such
as spectacles or contact lenses. By identifying population segments with higher risk for refractive errors, targeted
interventions can be developed to prevent long-term visual complications, enhance academic and occupational
performance, and improve overall quality of life. The study also emphasizes the critical role of integrating eye health into
broader public health strategies in rural areas, where limited access to ophthalmic services and low awareness may
contribute to a higher burden of untreated refractive errors. Ultimately, these findings provide essential evidence for
designing sustainable, community-based eye care programs aimed at reducing the prevalence of uncorrected refractive
errors and promoting visual health across all age groups in rural Mazandaran.

Journal Homepage: https://www.eduhealthsci.ir/

Ethical Considerations

The present study was approved by the Ethics Code Committee of Iran University of Medical Sciences with the ethical code
IR.JUMS.REC.1397.1228..

Funding

This research received no specific grant from any funding agency.

Authors’ contribution

Conceptualization, Abdolali Zakian Golugahi; Methodology, Samira Heydarian; Software, Abdolali Zakian Golugahi; Validation,
Mehdi Khabazkhoob; Formal analysis, Ebrahim Jafarzadehpour; Investigation, Mehdi Khabazkhoob; Data curation, Mehdi
Khabazkhoob; Writing - original draft, Samira Heydarian; Supervision, Abdolali Zakian Golugahi; Project administration, Ebrahim
Jafarzadehpour.

Conflict of interest
The authors declare that there is no conflict of interest regarding this article.

Acknowledgments
The authors of the article express their gratitude to the participants in this study.

EduHealthSci, 2026; 02(04): 21-31.


https://doi.org/10.22034/edus.2025.559741.1070
https://www.eduhealthsci.ir/

eduhealthsci: 10.22034/edus.2025.559741.1070

P ) ”

';;9;’ ' "9@% 23 g S Sy 4

u "el:, () .

N | ol pole g 90T Cu ke

https://www.eduhealthsci.ir/: al>. J

¥

Wl Vo 67 Canodr 39 ooy @b s slow 3 (59 O1584) (5 )l 0 98 & gair (w3 39

ol jlo lt (g
F o 5le g Tl e Iyneus (I EIT 4o 035 phan el ol

' 2B LS s

a.zakian@yaho0.com:dolib/, ..y lul o 15 o ylw! (K pole ol&itils o puiziilys pale oAStild o piogis] 04,5 o 655D diSgol yiils )
Jafarzadehpour.e@iums.ac.ir:aoblb)y . /ol « s ole! (Kidjy pale olKiily o itteilyr pole suSuiily o g piopisl 09,5 Sl o Jolumno ONiwnsg T
heidarians92 | @mums.ac.ir:aobb/y . sl s plo hlifle (Kb pale olKitild o Kb jolye 0uSuiild o s piogis] | i3 jgol 09,5 ¢ blel I
khabazkhoob@yahoo.com:aelil], . o/l ¢ /s o ity L (S js pale olKiily ¢ plolo 5 gyl s oAl ccsly pale 09,5 ¢ ¢ fo)anodis] JLoli] .F

ouuS>

Al OleYb!

O 2 b gy cpl i i b Cow |y (S5 CadS g b leass 3 )Slas Wl e aBged; ol
5 bl yile lied ooy, o Vo B 5 Coman 5 (6)laSSl ogse s 5 jue

2391 oyl bl by sblie )3 S lo 3l )3l Jlos — o ddlllas ol )3 i dxels 1 iR 5 (W9
GSSl Cae (63801l Gloles ] pho Crownd &S 05 plosil 38 o (gl (glod i (gyiegnl o oudis Olyleo
Jdos g 4555 (gl 05,5 (65 031l (F7000 RM. Jise) 500 y0g58 13,65 51 enlisianl b (655l Gigas 09
A5 plosl SPSS 138l p 5 5l eolital L asd il (yge3l g uilly LT 5 g5 ST g5l 1 laeoly

o Ve B L 0g)5 10 e opyieS 9 Cudld (g3gr0 Loy w8l b (Sl g (1 Kbo HEPVE] 0l
oSk Jlo ¥e BYS i 09,5 05 ounbite (+/FVE-/-A) JLo YO B Y 09,5 )3 sSibio oy 5 (-1 VE-/)
AW a8 ol L syl Judow gy len g (slaog 551 YL lien Lol als lis (+/YYE/+)) eS oS
Aid b y90) 2ol (FFVONVY P<e/even) canl jhline cilises (i (slog)S o ()bl Cogue 55k
S I YO LYY L Jlo 10 BV (slaog S 5 3)l5 oline IS aog S cales b Jlo Vo b0 095 45 5,8 jasiuto
Kl glal Joline BMB] s (lmog)S plw a8 b y3 caizils ()ls sxo oglis Jlo Y- bV

Slgiso 5 223 g0 ) B dxol> )3 (Uil g Cumdy Sl 359y sl Gmody ol cgarme 3 1§ oS Aol
Ol 3 (ol SYMBI L el 5 (ol cullige )] ca 53 jpreeciedl o ytalin sl (olio sl
A5 bl

gy Allie :llie £o3

HWL Y T

ARIBNL
16 555b &b
VECF/DIYY

iy b
VELF/LANS
:)Wl @)U
VECF/) - /YY

o jlganls
()l copee
‘o ZZ‘“}/ Cora>
olio YIS/
ol (slogylas

2 b @ld s low 5l (S plgieds (Sl Cgus fond (w2 s 300 cogi 5L e (b yde feadlpl g 03lj e § Jallie (2GS LS L]
Doi:  ¥V-¥) :(+¥) ¥ OF-F codlus pole g Bigel Copte 1 pg sod,Sogy apis ohlile bl sbwg, dle Yo b5 cuxer
10.22034/edus.2025.559741.1070

OIS

BY NC

By & (CCBY-NC 4.0) jials’ 525 ivaaY ol 1) 353 (6,58 casllo (35 9 sl IS0, ¢gole a5 ol 4y (g yid

sl 03,8 381y

eduhealthsci@gmail.com : L | https://www.eduhealthsciir :a i oo |

olsle il asly a8l slga 1 pil

1£+& ul&w,;fa‘(.l«w; ro‘);.ﬁt%%ﬂp}k}&‘j}@i@ﬂ.&ojiwy";bbi)&”) d:').m.'


https://doi.org/10.22034/edus.2025.559741.1070
https://www.eduhealthsci.ir/
mailto:Jafarzadehpour.e@iums.ac.ir
mailto:a.zakian@yahoo.com
mailto:Jafarzadehpour.e@iums.ac.ir
mailto:heidarians921@mums.ac.ir
mailto:%20khabazkhoob@yahoo.com
https://doi.org/10.22034/edus.2025.559741.1070
https://doi.org/10.22034/edus.2025.559741.1070
https://www.eduhealthsci.ir/
mailto:eduhealthsci@gmail.com
https://mzn.acecr.ac.ir/fa
https://orcid.org/0009-0002-6592-336X
https://orcid.org/0000-0002-4451-800X
https://orcid.org/0000-0002-4383-8255
https://orcid.org/%200000-0003-0801-8793
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1

ra oheijlo Gl luwgy Jlw e U F Caraz jo codiez gl slogylow jI (S laic s (o)l g £ gods (o 0

Aodio
(ilbior S 8bos 2015 55 (255 BB v 9 Ws Do Dsme Jlo 5o (b OIS St 5l (S ST oge
ol a5~V 3l 05, ol iyl Casdlas (Slopllss s akima o § pooiions iy j oasd 5 S CopiesS
oloys 5 kel Gasb 5l 65eSty B otz Sloislom (nFpte Olsied —Cel puilaSnnl 5 (g0 (S0
Szl sladglas § St Oloasd 4y dgame cwyiwd « SIS 21 lagd Jdo 4 (b I b.()) g oo a5l
s (lizmed l0)93 5 1S Bl ohgds calidee galsz 50 (6 LSSl gae 4 Mie B3N 51 (gl (gLl
eolage g ssloml o Jad ( Shieel slaoiex o sz BB slaasly Coles jo eauay (! (V) wiile o (SBL saisesls
o oS Lawl iblie 5| (S daling) azgs BB (FasS1y 5 goite gmaz LSl b gliasle liwl o) l08 o0 sl 52
ol U Sos5 Hlhgo las el Yo b F Comax (V) csl 0,65 1 05 Coel 51 ] jo pit Cedls Camdg 3280
M (S 09,5 (nl )3 09500 Jled 4 (Sl g eles (o895 wedioe Jold 1)1 1L 4 9955 5 ez slaJlu
oui] (i (590 soloiz] C8 i (a5 Shae ((Bjg0l o )low 656518 makins ysbody Wil oo ol
SISl e plo b G Soop jlas o5 Sl o538 (F) WK 8B 0 g, 5 LS 0, g
55 Ol 5 Qblgz g igdige JSie slas 30 53, JLSS 5 35 5e3 erisd eilas o Ysoms it oatiosls januis
i olin oollae o Shee aioils Jlizms blwg 5l (SYob oolial g (Sl wi )b sla)l5 ¢ lrazs slacadlas )
S jhasdy wols (Sl Coeal b & (i 09,5 (nl 50 LS D 658l 5 £t 38 (alulid (S (e &
b dalis ) glarwgs glagasls L jlaz )51 olhaisle (Ll (0) cuul (61952 55 (3590l S5l 5 (Sl dnnsss
97y Caadler Dlaad a4y (pliwg; 9 G D (o yiwd G ()l0line Dol Lol o)l (g Fomlin Cundg 525 Gble (S
lols (( Shpeis laatie dgwS (caseid OLl [0 Cosgaone JJo 4 Jeemo jobay oling, bl o)l
A i b (e jo daeslgls (o ) i Cedle iyl g ab i Slys ST ) LSl ae
Oezad = oliwg, bl 1o zuly slacodled (pl pogdle (F) 5)ls )3 etz MU oo aseid po b polai jausels
Dlas w353 ol Bl gl Condy a5 ail Jelse wllg ooy 550S by sladame jo Collid g (55,0laS oS
s todly adls utns Sl (6 LSSl Cgae S8y 9 590 2 Sl (S i (2lig) 9 S xed @sle Ol (S S
o e dr S 1) (S0 508 5l (Folitte G Canl (o (plimg, (I355 50 Suop laclld als (Jls
G5l gl phassle slalivg; )0 (LSSl o 50l Glime 0)b)d 59,40 5 380 slaosls d9u (Jlo (al b (V) 0T oln]
A) Sl ool S5e sty g pine Jelod 4595 50

Cdl sa sl 51 (S @ (llszss 9 B35S )3 eRgd (Suo (RPN Sl Ny B lale
Eouds Ll 51 L wilos ST g bl 1) wylae jo wo (6 3L slaasl p o )eiS 5 (6 e sl 00l bowS  eges
S 5S b oloasl p iz 98 Sl Gllie 5l (5 ke o Lol 05 (5 S sl ()] 51 (2b slasaly 5 (o liw YIS
Wlgs oo (QUlyz g 5o Al g olyen il sl oslinl ol3dl Jie) (S) Sew Sliass K00 Bkl 0gh ed 12l p3Y
05 0L o ol losb sla S, S5 Sl ol il odd o oliwg, 3blie y0 (6 luSil wsne ¢ il 4 yzeie
laais, ol doy Sl (5do (gloools 55 10 Lol sl ol (lBog,S 0 iz Cedos Cormdy poiams il pylines
a5 suisgazsainb o luliol 6l Lol 3505 el 3o otz Cesdlas 0357 30 (smibol SMSn 51 Sy (A) 0,5 3925
sosls el iy wilosls i |y 6 yiSarsS (i (sloog,S b wlosgs b yes ;5 b 458 4o odplool Slalllas iy cun
Ol (o Bk sl el sguze [l (Jlo Yo B F s 0090t 50 ohgds ( oliwg, Cumez 4 by colaisl

V€0 £ Glinoj i€ bylans ¢ 1 5,95 ¢ CeoMw 05le g pii00] St pinto 43 ol (S0 ,5019 ) it puits



r OlyKed g A (LS5 allas

3 oot e i g 555 5 ol LT Ko wanar TS Ty ol i 5L s a4 oyl
i ot Slalllas b Lo sloesls ol s Bro oliad ol o | )Ll woome 55501 olyices sl (gluilae
s2lion EOLol Dlaasd 4 5L 050 auilis 15 el 5 IS Ceslins 45 Sl 00l g (293 S (0l 3 i
Sloais3p R0 o 50 ) 23l @S 585 (g pS preal i Cdle (B0l 5 mlie Larasd o6, sE laasl
aeedd (Sl coe ST (o adl 0 losl sl oo (ol slooslyls (5 50 ST Cgne ployo g Laris
g il g cus yiwd b (o8 e golatdl Pluws Jdo ar (hlojo (655 b nlbin Sie agd Sl (e w050 0300
L cle azgio SOl (g0 S (S35 cand olin 0 Shoe b laJlo pllsz 5 (5055 51 o055 05 oo s alte 0
ol pglds 5o (SSyp L olin SAISae @Bgets loyd Coetl o)l Waoslgils aBTL (rizmen ol ()] eoles Jool,
(Sl sl 61978 A5 Glsl LS Cone g9ad Cundy Sl 2By, pgal Sl i jo o)l Al
(0) el i3 alihaa 5 52,8

P lnez 50 oo mld laglen 5 (S plyieds LSl Cgae g9 nni (61 el (slaalllan plol ol i
Sondg 5l (A pgal Sl oo Jipgh (nl edios Come (doe g (sole (55958 Gl Gl (pliwy, AL Y- B
5 Bblis dacuraiz e Jlaisl glacglis wiS asie ilizee iw slaog,S 1o |, sond slagSll wams 4il,| 05250
Sladlas oz mls 0 SeS waled e Sl OMlae ok 4 coled jo g aes lid ], S Sew
Cadls slaceslow POlol (2> 5 by Dlosd dngi daodlgils (550l yle (6,508 (sl 5 ,20L 2 los WlgS oo
ool el sogs 5 peine slmodls 4 5L 5 oLl 5 Slalllae ez 390 0,8 5 Sl 5 sladlaie mh o pix
Sileiss pdanzg | altss ool sale (g D900 g WS (0 iz gs 1) (RRgh 0l
by
b ol S pole olSils IS oS axeS o IRIUMS.REC.1397.1228 51 S L ¢ Judows — inogs anlllas o)
o3k o Jlu Yo —f o anals jo olhaisle sl oliws, blin jo Sle of Bl asdllae (] )0 Bow dxsl> o) Cogas
e 4y 4z Ly g b axzlpe Ly olays il 150 & ladiges LDl jshiie 4 .09 1TAY VYA Jlo Sl
e dome o liles b Sges dalllas )3 &S 1 gl 35y jp Liddyy s Jlo ¥e B 8 331 5l odd cyoaes diged
YA 525 05065 ogas 10 Guizmed i 33| asl culs, ol 3l pled 5l anlee el 5 LS .o ploul Liwg, Sloys oiiblog
15 6l (5lod 1S 6 eyl 5 ook Slilas i a5 Al ol adllae ol o Ll 5,8 g bl cpally 51 L
i 4 dnlllae 50 (6Ll dxaly 45 Lol 5 50 6, lSSl gee (65 05l Slizlae ol s o 45 s ploxil 8,3
35250 SleSl 51 oolizul b 1atl cnlplis g ol yaisle il glalivg, )0 (Slo s Jlo Ve b & i aiels b o] 3l >
Al Gl Gling, bl cw)yp jehaie 4 JSolal Ojge 4 adhaie O olaws Ll ;o 09250 w0 VO 51 Lisl o
e g by, Canez g il Cov slalivg, ol b calite (i — ol ol -85 - uglly) adlaie jo
S5 VPASYYY bl ol aolimg, Copmaz TR0 o 6 lasdyor yololyy s ] Ly, gohins 5 )50 aiges
(hosle bl 63550 9 G758 «0s8 cogiz (Jlod) ailate ;o 5l Glados (S hged (g, (wlulp 45 S92 00 asuiee
aigad olaad (pl aS B\ F 18 w0550 () ;8 POY 90,0 a5 FF) L VY slaws 4 (6 L] Aiged yuadd O 90
VS RV ORI P-SUL 2PN SV W [P oY |

V€0 £ Gliwoj i€ bylond o 1 5,95 cCoMuw j05le 9 4590] Cut prito 33 (i (s103,515 ) ) puiid



ry olijlo Glaw! otliwgy dlw Fo U F Coraz 40 couisz 2oL slo s ylow jI 0 Glgicty ()l Cigus £ois (o)

A ol Ll 5 50 diges 5 oo (Sl )yl ylews 4S5l e g Slislee g osalie wlwl  Sledbl 5,5 a5,
L eSSl Cgne g s pSoslail sl b e £ alold jo slin G S al o &b a5 0590 0,8 50 ol les Sl
A0 5 ool RM 17000 Juw) SGU yiessS )3 ,651 51 oolasl
5 g g el By FealS s 5l ool o9 Jlo s Cga .o soliiwl SPSS 1331 65 5l aesls 5 JUT jglaie &
0,5 L5 3 Lnosls 50T 55 10 (5 l5 smm gl 5 2005 o3liial ot e i sl sbs, 5 i,

Ladly
Sye (3o, FVIY) ,a5 $80 5 5 (ao,d OAIY) L POY slass a5 ols flis b Soge)] Cami 4 bgsye chogi b
S5 Y eSS (ao o < 10) L5 B slass aS ols lis dslllas 0550 ol 3l Sz (e ol gl og Jlo Y-
(2o 0 V) 585 VO (ol IS (2o )0 VV/A) a5 WYY (olos (398 (o )0 AV/Y) o NV Y (oo I jaw slyls (oo 1Y)
(doy0 M) @ VY0 ) g e a8 0 (a0 V/Y) a8 VY ol g Wilesgs 1558 (ae,oV/) a5 TVl )l bl )l
VO/D) ;a5 VYY slawi § Wogs Wl (do,0 A9/Q) ,a5 VY-V g a5 JLid 4y Diis (ao )0 +/0) L5 £ olawd g wilosgs ol
VO (Sl (o3, (Quo 0 B) ,a3 OF ¢ cwgd (o, +/A) Ha3 A (Bjgm (o,d Vo /T) ,a VT 00 0 Cuadle lyls (as o
3l s gl Wog @de (g (o0 FVIA) Ha3 AN (pir S (00,0 OF) a5 Fv o cul 2 )65 (0o )0 V) L&
(blbge (o, YYIV) 15 YPYT slows ¢ jgile 5l (auo 0 OA/F) 1o POY slows oS ols lid dslllas 5,90 ol 81 colaiwl 5,90
GHleSSl Cgae able (fogi swyp g Aidged oolaiwl GLS (ao,s YIQ) ,a8 YA ol (aoyo PIY) a5 £ olass
Diogr Wl dile g oiils (6,luSSl Ggue diile (ao,s £IF) La5 VY laas a5 ols lis B aigdyge)]

05,5 30 Ol Olime Crydn 5 )00 (60920 Aigy (rw (il b ()Ll Cogee (2 Sle a5 B e LS ) S92 S
LS 5 039 yio & o5 Mae (LSSl gee paSilee Jlo Vo B0 i 09,5 55 ol ouh sanlive JLu YO LYY i
00y (Zu,d Gulidleg s JLu VO U w5l oads (5155 o5 [lews (6 )LuSSI WS 09,5 ol jo a5 00 0
YL as b o alol (/FYV) JLo YO U Y)Y Lo 9 (/YY) JLo Ve B VE sloog,S j0 &g, ol g «(¢/VYF) 058 o0
SYL lzmes Lol (/YY) adl als oS (5,0l Ggue Sl (Jlo Yo B VP s 09,5 50 o1 5l G 0yl |y liee
(9> 4 Slorss ohgs 3l egt (o (RIBIL (LSl Cgue a5 wmd o las oI cal sl Firnly (S slaeg 55
ol Gglas as” ams o yLis 5 b Slees sy Loe Bl ol Jlade il ol el o) s b et (6,LuSS
A5l 6 LSSl Ggae e o GQ.,LMW Gl oS 2 ol 38l g ol 15 g 09,5 1

oo $og)S 3 Sl Cgee e oy adlas — ) Jgaa

Je Sl Ok 095 e
oo R Jls V- b
oy ¥ Jle Vo b)Y
A </ Jly-bs Sl g e
oJoA <\ Jloya vy
A Nint Jl ¥ bys

V€0 £ Gliwoj i€ byland 1 5,95 ¢ CooMlw o5le g i jg0] Co gt 13 (i (103,505, g puiis



iz OlyKed g A (LS5 allas

3,18 0gzg caliie w slrog S (6 LSSl Gane e le (5ylo g B 4T el ] Sle ¥ Jgas mls

p>:/-0)
oo soog)S )3 (Sl g liee uilyly T T Jgan
P-value F Sle jgdome Df Sl ygdone £gexe 09,5 e
<efeeed VO/YYY o/as¥ i YY/ADO B9 o

Lol s
< I¥VA V-A FIAAYY 2955 09y I O

VO UV w00, 0,00 lobe ST i slood, plo Ll Jlo Ve B0 w00, a5 cunl )] Ko ¥ oz ol
Sylolie BT JLu Ve B VE s on, o)l JLo ¥ BYF fioran g YO U Y)Y i sboos, b (5 loline ST Lo
03, b g loliae B! (JLo YO LYY w00, woled jo g0l JLo ¥ BYP 555 JLo YO LYY s sloos, b

P <1-0) o)l Jlu ¥ LYF S

i b e Y Sy

P-value Juzo u_él).x}l slas u,ﬁ.:[m M| (s 03 e
R .o AT JlNa by
<ofeen) o5 Nint Jly. bys
Juwhe o
<ofeved NAY ML) J Yo b vy
<ifeen) /e -I¥Y Juye by
A .5 MY Jl¥e s o ol
YA RY .Y Juya vy JL o by &)l
/<Y e <Y Juy. by
/MO o[+A AR\ Jls Yo b Yy
Jw Y- bys
Voo /oA ofee Ju - ks
- /Ay oA —/ea Juy- by Jlya by

&

=5y
Olile Ll (gliws) Comaz )0 (g Alie slaog,5 )0 LSl Cgae 658 s Gliee (o) n O GiRgR San
Sloz G 5 Sleze 4 (355 Glysd 5l e Rl L anelz (nl j3 (6, lSSl Dgee a5 0l s aalllae glaaidly g
il Sundg 5l o) S gl @l (nl b esalice JLoYO LYY (piw 05,5 )3 nS0lee (i yiin g anils (o2al8 g
L GobeSl Cgee Dol 5 5o 50 0diiS et Jole G plgicds (o 4 Az g8 Canl 5 da0 oo )] qliws; bl )
gued (V+) (Y-YY) (Shuey) oss 5 (V) (V- VY) o,Ken 5 (He) o Slidod mls b ol gl ojle co a5
SlUTa g Hho 4 S35 9 Gmb Sl JLo V2 B0 (giw 095 10 LS Cgie (1:Kks Srogs @l ulul 092
i 9 5355 A o e 45 Slez lalllan b atily ol ol olis 1) 6, LSl SYMST lme cpsiaS 09,5 ol 45
Sl 45 wlon S o ,Ltl Slalllan 5y 0,00 olyad cokind Sods 05294 (6ol et b yan 0 yiaS o]
sy piar LSl 0gh go el (0 (grmb € (il g9 e D 98 g 00g 0 alpe )0 Seie s (pl Ho (BSS i
sl S 5 e i 8 a1 3 oty s S sl cally V) 35 28 o (50le Sl o 4 g
555 395 5 b wlgiga iml3El ol ol s gz BB Lil3El (6 )l ogue paSiloo ol VO B )Y a5
st Sliios ail Jlazus Llog jl eolitl 5 by dalllas aiile K03 i glaceled L33l e e cyois 4
Syl S olse s jon 0lyn 5o 5l (slad jo 6518 pley SRl s Susp a5 Sl s wlesls ol

V€0 £ Gliwoj i€ bylond o 1 5,95 cCoMuw j05le 9 4590] Cut prito 33 (i (s103,515 ) ) puiid



ra olijlo Glaw! otliwgy dlw Fo U F Coraz 40 couisz 2oL slo s ylow jI 0 Glgicty ()l Cigus £ois (o)

i Oblez g5 (s 09,5 45 WS oo &.SL 5 Sl 55l 09250 oleds b idghs opl sloaidly ol ol o S Su 3
Yo UVE swog)S 50 6 Sl e (2Kl o0l 1 ogdle ((F) a5 )lo )13 (6 LSSl Ggus dnwgd (0,20 50 Waog )5 K0 3
oisls 4y 0955 9 Hliw yuo Ho i Jeasd glalid 5l LU Wilgh co gaoge pl udls Liol58l gy lioen Lo
S oo blge g b sl oeliws jloolaiul g anlllae Bro |y 55 SYsb Olels gw 09,5 cpl jo Ul aily

asle dslol cenl (Koo oo Slgzgi 10 pia Job aldy S0 g 3l aiS 0 0)ls olin pen i Lid S
YOUYY swog)S a bgype anlllas ol a8l oy Jats 5 0iS S8 SncSuo 5 il 38l 4 Wilgs oo ol paod g by
6&)15 9 Ghlim.:‘é g(}.ma.?u LgLQu.JL:S Cj‘ f},ﬁw 0,93 U"‘ s L)L“"’ |) d)l.M.ASJ‘ B O u...i:t.n u.,).;‘)!l.; FLY Sg JLM:
Cgs Sl San g WS 0 dx g i loyg0 Olube 4 S i cpl jo 813151 (6l (pizmen Ll S0
Lg&.SL 09,5 oyl 10 LSSl Cgue Jlolime iuli8logd Sauads cpw (ol Ho 8 o Jlo ;o oo 00ld jaseid (5,luSS]
OIS Sl (sl i rizman amdly ool Gl s 51 g Oy 50 il Sodls (33900 5 6,80 e
0,85 (pl 1o LSSl Cgue loyo pas |y cail atils oLy, sble jo llsr 4 (g yiin d> 85 U Conl Codls 059>
Jo ¥ B YP 09,5 10 o )lSl Goue (5xSleo « S YO 51 ey il )laf)&b T gl > 5 Jams e Slg5 o
Sslo s @ lgise |y, Sl rals (pl g YU Sl s ooy, a4 Cod limes iz 0 8L ol oS
ol Sldllas 51 (g ks g 2l oo pals S YO 5 o it (6,LleSSl Ol s Ygore 010 o oy o0l 4o i
bhugie Sz shelS (plplo 0gd oo Candi SW) pow 400 laulgl (o YSMA PR I EREUTE URSIPL Y I K
A o 09,5 ) YL Sl (Jlo ol Lol 6 LSSl oy anslid (LG 51 250 Wlgs go 09,5 cpl jo (6 leSSl Ggue
S8 ol 092g plizmen L8 sl Jle ;o Suop olis slcdled reow OISl a5 was oo lid 5lez g slaog S
Sl lolise Sals o 9,5 o (6 eSSl Dgae uSilie ST AT sls las eil g Judos ol (g lel yges] ks
9590 2 P50 9wt Julse 5l e &5 w0 li g S (oo wl G BN L ) (LSSl Cgee 230 s aidly
4o \)W e Su0 3y AS o le a5 o ls Jlgtren sasin sl yiegh mli b gaoge opl cwl (6,luSSl e Dol
Ay 5 4hD ke (903] @l yioe sl & Slaz 0 5 9 watd Slers 5o wgdioe T auyue ot
ol a5 WS e 0STT K s slaog S aen b Lo Ve B 09,5 Jlaline (DS 5,5 a8l ooy 5 Sglis 5l (s 5 udo
WS Jlo Y BYF g YO U Y)Y loog S L JLo VO U VY 09,5 fpizman 10 1) (6 LSSl Cgne lie o0 S 09,5
Ol Hloloe BB 855 (0) Conl ails  cwguoms s Sle> 4 Slazgs ()59 51 (6 ) luSSl Cgae (s udls (g lolixe
A0l (6Tl Cgne ol e 5 (P, a8l saims las Wil o JLw Y BYF g YO LYY (Ve U VF slrog,S
e jlawloads S8 S i Oldlas )0 4 Conl SluSGoH Conld g 0l cadaisll 565l plkao Mals Qgy oyl
b S995 0,90 5l 6)leSSl Cgue Kotz Jol38l ccudn o)l sogo sladly Jiegh (pl sloaidly ( wgee Cudloge
b delsl Sle> LL B g oo 5l ol i 51 ol oliws, Gble 0 6, 500,¢ slaasl,y a5 aas oo Hlis Sy
Sl 50 oble sl o b cwl Al o (gl (gaudS 09,5 U oo |y 5 loe p s a5 JLo YO U YY) s 09,5 pgo
3gd oo dmogs cplply ams zals 1) LT casu 3l wilgs co olins cind g diloads IS 150 o,lg b duies sl b oy
£S5 A 093 2l il @llo la)lid) (3590l 5 it plate Slilas (pliws; bl loelStils 5 (L3590l 38150 5
Sl (V) asley (Bl oo ool jauseis (6,lusSSl Cgae Lo ol 815l 6 lns 05 oo el plaie (6 Kb 6 sloanliyy 09
5 Slsz g G 10 (LSSl Cgae iol8l all sladlaie Cedw (53,40l sl plive WilgT o axlllas (pl ElS g,

V€0 £ Gliwoj i€ byland 1 5,95 ¢ CooMlw o5le g i jg0] Co gt 13 (i (103,505, g puiis



yo OlyKed g A (LS5 allas

Loslgils oy p3Y slabisel 5 wigd jeme (ol a¥lo (T Ls @ (aliws) jhe Cosl 3 oS a0 0 i Sl
a8l gy ol plwg; daxsl> jo (LSSl Cgae 4 was o lid jole Badd glaaidl (fgezme ;0 09 ools
g o odalie Jlo YO B YV ciw 09,5 10 OYMG ) e o yidin ol (] ol 50 00isS s Jale cpw g 0510
csygel OMEae 4 Lo saimalis 5 o jls Slsten o 5 Slem slaiy, b ol pl ols ) Si 2els o1 5 e
el g llg>gi ohgay calizne g sloog,S 10 i Cedl 4 azgi pl by cnl 00 S Sleys g (6, 50L e
M Sgufe ‘) UL’] ‘:J.xu 9 c:l...a.?u .))S.Lo.c 9 ‘;A.:) MA.Q.AS-\J‘?.)LSQ 9 Sl )‘0)9.‘5).3 6‘°)"5 w\

LYSYEPRE T

Caxoz 4O Lér-’ daslllas 4\&:] CanSS Cnn| 009 4\.‘>‘5.A G:meos..\?r.c L> (59""09" C;L“g)’“'bﬂj" )‘ Lg)L..m) oles Ly.ﬂ.?r.’)‘ U)‘
S o0 D90 blisl b 6 i Comez 4 b il IS 4 zulis (6 pdy e cpl ol g 00l plaxil )]yai5ke bl gliwg,
Lol gl pliwg; 5 60 Bble Gl (Lolage Sloas 4 quyius 5 etz Colld lagl (S5 S |
5 00,5 Sgaze |, (6 LSSl Cgue S iy X9y g Sloy Olpsd gy Sl ahate 7y Gl colaiul () egdle
o uSo3lusl ol o 1 o laools oS crons | (6 LuSSl YS90 9 S50 Jalge oo Jolao g e alal ) $ilgs o3
b glad jo oo o ploj ( Solils aile Jte Jlixl S5 Jelse (S g 00 (s psle Sl el S 5o b
G b (6,50 3lail il Camlus uzen aiaid (6,503l lase joi Cardg bl g b 3l eslaiwl e
QS’T Sladlase 05.,.4‘54 \)LQ-A—A-AA—A—’ uJ‘).:Lu ..\....:L: FUIRNY ).:.:L a.:l...s R » Sl uio.a - 6“"9}5 ‘5’>).: 9 ulSOjs ).a-os
S Coxdy l G FESS pyal U Wad plxl oaiiS Jlgasie slajesie J5S 5 Job (b o0 pnS diged px> L
20,5 &1l dalaie pl yo (5,LS

ofolgiw

BYY 05,5 50 Ol sl 5 Slsz e (055 5 oSt s ()8 Galidl (e adlllas () sloaidly @ 4z g L
st 6l095,5 53 55505 b a5le il i, Bbli 5 i plize (5,8 sl 355 o mgi Jlu T
wlolid (o oo i Wlgh co oliwg, Sdlage 35T g (ol jo ol AVl Sloles plxl ogl x>l JLo ¥ B Y-
Cedls Hldl e g ladae dooslgils 4y idu BT pimman bl alils (6, luSSl gue iy 5l (5 Ky 5 plKin0g;
S0 Sloladl 50 5l adgeds Lo, pase slaasly 5« Sie o oolawl Cowenl ¢ olon SYMST adsl W3De o)L)0
b9 Jiuzus Sl 5l Sae SYgb oolatwl (SLity puba Jas Jelge cwyp 4 oan] sl imgh 99d co Slgidun .Cul
S S5 9 Nt Sln 658 5 58 sla )l plet B ol llexr Sy S g asdllas slooged caoms
5 el Mol sladld ( oi> Sl 56 s, slalslae Sllas Oy o)y ogde ol &l (6 LSS
A3l 1,03 S Bble jo aler Cedle i) sl (crmlin jin Wl oo i gy S5epe sloasl

S5 Ao

b=y JB gends Olyisle ol by, dlu Ve B F Comox Ol 3 STl Cgue aS ol lid axdllas oyl C"L"’
I Gl s yoo Glime i 4 JLo YO BT (w095 )0 5 w00 (sLa3 (c2al3dl Wig) (Sloz 4y (SogS 5l 9 01
uals NN 50 pSuay slacdled ioli8l( S5 S et (So5g)gn 8 Ol uns b s e Jolge a8 ol o)1 5L

)oscl.g:;.?-lg:;)l.i....o" 5‘;5\3}%%5"“‘" cdl o Jeazs "oﬂ&&&&@xlywﬁlﬁubﬁo w"""ﬁﬁ)"o)'bsaw“ > 1,

V€0 £ Gliwoj i€ bylond o 1 5,95 cCoMuw j05le 9 4590] Cut prito 33 (i (s103,515 ) ) puiid



g olijlo Glaw! otliwgy dlw Fo U F Coraz 40 couisz 2oL slo s ylow jI 0 Glgicty ()l Cigus £ois (o)

sl bl Cosli  oliwy) Bblio 0 (Shppdar (laastio 4 (ow s Codgaze 4 azgi b 09 yoie (lilez 5 (5055
E507e )3y 50 Y5 4y (6,950 dmalr (BTl 054 5 jmedasjhe (6,5 g sladaliy dmgi (b adgl bl e
e el Slae Wl oo 5 w30 Al Ban anslz 5 LS Cge Cundy 5l S, Sreal GResh O
SOl gble opl jo g WS L el g olon o )] Caz )0 j9mmeadls slas s a0l 5
S ol Mo

sy 3 4y gl S5y ke olSils S oS apaS s IRIUMS.REC.1397.1228 51 oS | yol> asllas
b >

ol 00,55 cdl )0 glazog me Gubod oyl
b g O lio

(s el 6 S LS5 allose 581 0 55 ¢l janm e ¢ qwlid g, £ 2B6lS LS allaes (g5l pogie
OIS g5l (e b 03ls Ly e tos LS (G (B 4 00l ke el pl (6590 el (oS LS (s
g 03l e mualpl 0lg p o poe 1 B QLS (dallave (g 10l 0 e (ol 5 i -
&b oyl

D)l @dlis o)l allie opl s g el sy
S0y g S

Ayl o 3l gt cpl jo pBaLS a8 lik 5l 0e3 Sils 08 Cilye dlie Bais g

References

1. Xia X, Sun H, Yang Z, Yuan W, Ma D. Decoupling Analysis of Rural Population Change and Rural
Electricity Consumption Change in China. Int J Environ Res Public Health. 2022;19(11):6676. doi:
10.3390/ijerph19116676

2. Zhang Z, Mu J, Wei J, Geng H, Liu C, Yi W,et al. Correlation between refractive errors and ocular
biometric parameters in children and adolescents: a systematic review and meta-analysis. BMC Ophthalmol.
2023;23(1):472. doi: 10.1186/s12886-023-03222-7

3. He M, Chen H, Wang W. Refractive Errors, Ocular Biometry and Diabetic Retinopathy: A
Comprehensive Review. Curr Eye Res. 2021;46(2):151-158. doi: 10.1080/02713683.2020.1789175

4. Ang M, Gatinel D, Reinstein DZ, Mertens E, Ali6 Del Barrio JL, Ali¢ JL. Refractive surgery beyond
2020. Eye (Lond). 2021;35(2):362-382. doi: 10.1038/s41433-020-1096-5

5. Lang-Ritter J, Keskinen M, Tenkanen H. Global gridded population datasets systematically
underrepresent rural population. Nat Commun. 2025;16(1):2170. doi: 10.1038/s41467-025-56906-7

6. Sherief ST, Muhe LM, Meckasha A, Demtse A, Ali A. Prevalence and causes of ocular disorders and

visual impairment among preterm children in Ethiopia. BMJ Paediatr Open. 2024;8(1):¢002317. doi:
10.1136/bmjpo-2023-002317

7. Duke RE, Nwachukuw J, Torty C, Okorie U, Kim MJ, Burton K, Gilbert C, Bowman R. Visual
impairment and perceptual visual disorders in children with cerebral palsy in Nigeria. Br J Ophthalmol.
2022;106(3):427-434. doi: 10.1136/bjophthalmol-2020-317768

8. Vilares-Morgado R, Nunes HMM, Dos Reis RS, Barbosa-Breda J. Management of ocular arterial ischemic
diseases: a review. Graefes Arch Clin Exp Ophthalmol. 2023;261(1):1-22. 10.1007/s00417-022-05747-x

9. Khil NHS, Sharma S, Sharma PK, Alam MA. Neoteric Role of Quercetin in Visual Disorders. Curr Drug
Res Rev. 2024;16(2):164-174. 10.2174/2589977515666230822114324

10. Shuey NH. Ocular myasthenia gravis: a review and practical guide for clinicians. Clin Exp Optom.
2022;105(2):205-213. 10.1080/08164622.2022.2029683

V€0 £ Gliwoj i€ byland 1 5,95 ¢ CooMlw o5le g i jg0] Co gt 13 (i (103,505, g puiis


https://doi.org/10.1038/s41421-023-00531-5
https://doi.org/10.1093/jsxmed/qdad006
https://doi.org/10.5603/gp.a2022.0089
https://doi.org/10.5114/pm.2025.154680
https://doi.org/10.20960/nh.03992
https://doi.org/10.3390/ijms241310717
https://doi.org/10.1080/09513590.2019.1670788
https://doi.org/10.1002/brb3.1389
https://doi.org/10.1186/s13073-024-01407-3
https://doi.org/10.1097/mol.0000000000000862

