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Purpose: Refractive error is the most common eye problem affecting vision of people of all ages. Additionally, as the
population ages, it is expected that most people > 60 years will be at risk for many common causes of vision loss. Thus,

considering that cataracts will occur, we evaluated the relationship between various factors affecting cataracts and
refractive errors of myopia, hyperopia, and astigmatism. Methods: The raw data of ophthalmologic examination in
March 2019, which was last revised in the National Health and Nutrition Examination Survey, was used and a total of
7444 right eye monocular subjects were used. The myopia group was classified into myopia and myopic astigmatism,
and the hyperopia group was classified into hyperopia and hyperopia. Astigmatism was divided into astigmatism, myopic
astigmatism, and hyperopic astigmatism, and the relationship between the refractive error of each group and cataract was
confirmed. Results: The results of this study's logistic regression analysis and chi-square test showed that the presence of
hyperopia and astigmatism had a significant statistical relationship with cataracts, and in particular, astigmatism was
more significantly associated with cataracts. However, the relationship with cataracts based on gender did not show significant
results. Conclusions: A significant difference in the relationship with cataracts was confirmed when hyperopia and astigmatism
were present, and it was confirmed that there was a more significant relationship with astigmatism.
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Gatnh. B4 o RE 2A2F 5784 (Logistic
regression analysis) ©]% 7}o]Al# 737 (Chi square testyS
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F AR SPSS version 22(SPSS Inc., Chicago, IL,
USA)E ©|-&3td ZA|2~H 3]7]&4 (Logistic regression
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S517] 18l 2 X2~ 3] FAH-4(Logistic regression analysis)
= AAeth O Ay ZALE I7|RYe FAHCE
25 YERE S (Hosmer & Lemeshow test: x’=3.772,
p=2877), 3|712&9 HA9gL o 51.9%= Yetsth
(NagelKerke R?=.519).

S|AATE 748 AF A, YA(0OR=2.471, p<.05),
A (OR=2.480, p<.05)= MUl ol o]t Aol digh
F& vIAE A= ek 27 Sk v
o] 24718 F7FskaL, PAZE S7kshA Wuade] 2.480u]
S7kehe Aoz B HAn. whHel ZA|(OR=1.104,
p>.05)% 7 (OR=1.105, p>.05y W7ol frolgh I
< VXA Fske 3 eE YERST (Table 2).
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Table 1. Average value of subjects' age

N (%) Age (mean+SD)
Male 3,286 (45) 41.98+0.39
Gender
Female 4,158 (55) 44.75+0.33
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Table 2. Prevalence of cataract by refractive error and gender

Dependent variable Independent variables Mean+SD OR 95% CI p
Myopia —2.14+0.31 1.104 (0.940~1.296) 227
Cataract Prevalence Hyperopia 1.194+0.22 2471 (2.062~2.960) .000
Astigmatism —0.98+0.12 2.480" (2.104~2.924) .000

NagelKerke R?=.519, Hosmer & Lemeshow test: y*=3.772 (p=.877)

*: p-value<0.05

Table 3. Prevalence of cataract by prevalence of hyperopia

Unit: frequency(%)

Prevalence of cataract

Total 2
Non. X P
Non. 3,057 (92.1 1,437 (65.7 4,494 (81.6
Prevalence.: of ! (92.1) (65.7) (81.6) 610.86 000
hyperopia Exist, 263 (7.9) 750 (34.3) 1.013 (184)
Total 3,320 (100) 2,187 (100) 5,507 (100)

*: p-value<0.05

g ) W o] EAlshs A= 7507 (34.3%)°0 2 LJE}
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7] {13l FrolAlE HAS AAIE A, ot Aol B
ol FoF YEITH (Table 3).
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A W Wige] S B9 1,840 (84.1%) 0%
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w@al7] 3l FhelAlE S AAIS AH, fogt Aol
Kol AoZ YEtt (Fig. 1).

1,979 Prevalence of
cataract

[Enon-existence
W existence

Count

non-existence existence

Prevalence of astigmatism

Fig. 1. Changes in cataract prevalence with and without
astigmatism.

Vol. 28, No. 3, September 2023

2. &

W A B A2 ol o] 8 dRIoE AAIRA
7172 A AAle Al 331 gwuby = 41.8 %7 WU
ol ogitfar B uSIRATERY EESE Al A A 0= =7 Q1]
AE AelE AT A0 50% = AAg= 5
8 2Hdstoln, A Syl E A31e] &3 <ttt A
gk Bk ofe} P o) STl whebA] wiuge]
FHEES ZAo visiA F71E Aoz o S3sfar Qo2
SHA, Wujge] A ARlol| tigh Aol #Alo] FolAH
Al e S =AY AR S e ks &
71§18 Wug @A e] 1@}l gk At &S
=3 ey B2

ZAoPg T AlZb7lFel tigh gt o &3S
7HA e} P So] WAk o] & 4 itk

£ AFodxs dA, drle] Z-olido] EAlske A+
of My} fofdt YIS vX= AR AHE e
AL, 53] AL SRS A9 quF FHEC] 5
Ao g oA S7kske Ao E UERST Wong!*l9]
ATolME DA wollA 3 W 9 9 gl
Z7Fe Ao = VERSTEPOY rESE 434|00| 4] 8441 Alo] <]
4Rl A A& = Hlo|HE 7HteZ B3 Ay, A
of Wiuyte] ATAdS BESA Katgon dale 9 ¢
o4 gy} Bdo] g 4 vkl Bkt

0 QIFHAIA €F 60%C]do] 0.25D o]/ - A
2 7K A JE Ao 2 A} HQ o Khan®ise B
g I0L o]2e] Ba4E Hrtshr] 91k A FHE AT
of| Al W S lal Ul dsh $119] 4041%7} 103EH
(D) o139 I E 73 AAtkar Baskedtt. Ferrer™!

S WY SE FuAe dAY FHE AT

!
!

i

of

J Korean Ophthalmic Opt Soc.



246 Hee-Jeong Jang and Joong-Gu Kang

3x19] 64.6%7F 0.259F 1.25 TFE|(D) Ate]2]
PN 7HHSS BFAL 22.2%E 1.50 D ©]4e]
HAE TRl Barsdet. gk ZehdAlE 7R A gl
= 3219 66%7F Wulgo] AL 1.25 DY|Tre] Zhehd

Al7F di2e] M s SRAIA Yebsttkar 513l
T}, Hoffer® 5] o)M= 0.25~1.50 D Ao} Zhahd

AE 71 8219 76.8%7F Wdo] EAgtal Bl

ol
el

Aoz Zut nPo A WS BAE A
W & ASAITET SR o] dAE AL o
% Baal7\ 716 YA 499G oY slos 42
T 5 QUTh g ATolN 04, wdAle] FHolgol £
She 5ol higste] oI BEyel g RoE

Ehtor] 58 vAk 2159w wugale) By
o] %7 F71she Ao vkt
weh B A7E Faho] AAIs} Bale] 2ol w

£ Wugsie) felud BAe BAH0E T
919ich. TeEt wgol 2ol gel AWsT SYHQ
B 04t @ 5 eA mE 2holo] wgel] A
Wohn HRHQl B a4 A=A UE FEe
Yeksl se1g % gigich

B AFexs -l el gk wiuigate] RS
A R D} ATAT A, FA EAY 7 gt
FoJgh BAo] e Ao vEhton, 53] dATE &
AetAS 725 W Te] FHgo] FAXHCE H
FrolabAl vebsTt.

upebA] B ATE Fate] Aok WAl SHo el o
= Hﬂ\,Hx]-jr,]_g] ogula ﬂeﬂﬂ% 57;]]7(4 o7 3‘;:]-0]-61— 2=
AAh. 1 BAF 1S B3] WEell -
it} AREA S HixlE Boh o 7
A ATFE FEt WA ARE Fotehs AEHHL AT

7} Besita Az,

REFERENCE

[1] Attebo K, Ivers RQ, Mitchell P. Refractive errors in an
older population: the blue mountains eye study. Ophthal-
mology. 1999;106(6):1066-1072. DOI: https://doi.org/
10.1016/S0161-6420(99)90251-8

[2] Vitale S, Cotch MF, et al. Prevalence of visual impairment
in the United States. ] Am Med Assoc. 2006;295(18):2158-
2163. DOI: https://doi.org/10.1001/jama.295.18.2158

[3] Bourne RRA, Stevens GA, White RA, et al. Causes of

Vol. 28, No. 3, September 2023

vision loss worldwide, 1990-2010: a systematic analysis.
Lancet Glob Health. 2013;1(6):339-349. DOI: https://
doi.org/10.1016/S2214-109X(13)70113-X
[4] Williams KM, Verhoeven VJ, Cumberland P, et al. Preva-
lence of refractive error in Europe: the European eye epi-
demiology eonsortium. Eur J Epidemiol. 2015;30(4):305-
315. DOL: https://doi.org/10.1007/s10654-015-0010-0
[5] Enthoven CA, Polling JR, Verzijden T, et al. Smartphone
use associated with refractive error in teenagers: the myo-
pia app study. Ophthalmology. 2021;128(12):1681-1688.
DOI: https://doi.org/10.1016/j.0ophtha.2021.06.016
[6] Vitale S, Ellwein L, Cotch MF, et al. Prevalence of refrac-
tive error in the United States, 1999-2004. Arch Ophthal-
mol. 2008;126(8):1111-1119. DOI: https://doi.org/10.1001/
archopht.126.8.1111
[71 Worku S, Getachew T, Nagarchi K, et al. The magnitude
of refractive error and its associated factors among
patients visiting ophthalmology clinics in Southern Ethio-
pia, 2022. 2023;17:1801-1811. DOI: https://doi.org/10.2147/
OPTH.S408610
[8] Duerksen R, Limburg H, Carron JE, et al. Cataract blind-
ness in Paraguay- results of a national survey. Ophthalmic
Epidemiol. 2003;10(5):349-357. DOI: https://doi.org/
10.1076/0pep.10.5.349.17326
[9] Dunzhu S, Wang FS, Courtright P, et al. Blindness and eye
diseases in Tibet: findings from a randomised, population
based survey. Br J Ophthalmol. 2003;87(12):1443-1448.
DOI: https://doi.org/10.1136/bjo.87.12.1443
[10] Al-Hadadd F, Al-Nuaimi Y, Little BB, et al. Prevalence of
obesity among school children in the United Arab Emir-
ates. Am J Hum Biol. 2000;12(4):498-502. DOI: https://
doi.org/10.1002/1520-6300(200007/08)12:4<498:: AID-
AJHB9>3.0.CO;2-P
[11] Afolayan FID, Adegbolagun O, Mwikwabe NN, et al.
Cytokine modulation during malaria infections by some
medicinal plants. Sci Afr. 2020;8:¢00428. DOI: https://
doi.org/10.1016/j.sciaf.2020.00428
[12] Menko AS. Lens epithelial cell differentiation. Exp Eye
Res. 2002;75(5):485-490. DOI: https://doi.org/10.1006/
exer.2002.2057
[13] Spector A. Oxidative stress-induced cataract. mechanism
of action. FASEB J. 1995;9(12):1173-1182. DOI: https://
doi.org/10.1096/fasebj.9.12.7672510
[14] Babizhayev MA, Deyev Al, Linberg LF. Lipid peroxida-
tion as a possible cause of cataract. Mech Ageing Dev.
1988;44(1):69-89. DOI: https://doi.org/10.1016/0047-6374(88)
90080-2
[15] Bensch KG, Fleming JE, Lohmann W. The role of ascor-
bic acid in senile cataract. Proc Natl Acad Sci USA.
1985;82(21):7193-7196. DOI: https://doi.org/10.1073/pnas.
82.21.7193
[16] Liu YC, Wilkins M, Kim T, et al. Cataracts. The Lancet.
2017;390(10094):600-612. DOI: https://doi.org/10.1016/
S0140-6736(17)30544-5

J Korean Ophthalmic Opt Soc.



Relevance of Cataracts to Refractive Errors 247

[17] Klein BEK, Klein R, Linton KLP, et al. Cigarette smok-
ing and lens opacities: The Beaver Dam Eye Study. Am J
Prev Med. 1993;9(1):27-30. DOI: https://doi.org/10.1016/
s0749-3797(18)30763-3

[18] Bourne RRA, Flaxman SR, Braithwaite T, et al. Magni-
tude, temporal trends, and projections of the global preva-
lence of blindness and distance and near vision impairment:
a systematic review and meta-analysis. Lancet Glob Health.
2017;5(9):888-897. DOI: https://doi.org/10.1016/S2214-109X
(17)30293-0

[19] WHO(World Health Organization). Decade of healthy
ageing: baselin report, 2021. https://www.who.int/publica-
tions/i/item/9789240017900(19 September 2023).

[20] West SK, Valmadrid CT. Epidemiology of risk factors for
age-related cataract. Surv Ophthalmol. 1995;39(4):323-
334. DOLI: https://doi.org/10.1016/s0039-6257(05)80110-9

[21] Javitt JC, Wang F, West SK. Blindness due to cataract:
epidemiology and prevention. Annu Rev Public Health.
1996;17(1):159-177. DOI: https://doi.org/10.1146/annurev.pu.
17.050196.001111

[22] Ahn JE, Seo KY, Kho HJ, et al. The change of blindness-
causes in Korea. J Korean Ophthalmol Soc. 1998;39(11):
2761-2767.

[23] Chiu CJ, Taylor A. Nutritional antioxidants and age-related
cataract and maculopathy. Exp Eye Res. 2007;84(2): 229-245.
DOI: https://doi.org/10.1016/j.exer.2006.05.015

[24] The Italian-American Cataract Study Group. Risk factors
for age-related cortical, nuclear, and posterior subcapsular
cataracts. Am J Epidemiol. 1991;133(6):541-553. DOI:
https://doi.org/10.1093/oxfordjournals.aje.al 15925

[25] Feldman-Billard S, Dupas B. Eye disorders other than dia-
betic retinopathy in patients with diabetes. 2021;47(6):

Vol. 28, No. 3, September 2023

101279. DOI: https://doi.org/10.1016/j.diabet.2021.101279

[26] Wong TY, Klein BE, Klein R, et al. Refractive errors and
incident cataracts: the Beaver Dam Eye Study. Invest
Ophthalmol Vis Sci. 2001;42(7):1449-1454.

[27] Klein BEK, Klein R, Moss SE. Incident cataract surgery:
the Beaver Dam eye study. Ophthalmology. 1997;104(4):
573-580. DOI: https://doi.org/10.1016/S0161-6420(97)30267-X

[28] Sorsby A, Sheridan M, Leary GA, et al. Vision, visual
acuity, and ocular refraction of young men. Br Med J.
1960;1(5183):1394-1398. DOI: https://doi.org/10.1136/
bmj.1.5183.1394

[29] Khan MI, Muhtaseb M. Prevalence of corneal astigmatism in
patients having routine cataract surgery at a teaching hospital
in the United Kingdom. J Cataract Refract Surg. 2011;
37(10):1751-1755. DOI: https://doi.org/10.1016/j.jers.2011.
04.026

[30] Ferrer-Blasco T, Montés-Mico R, Peixoto-de-Matos SC, et
al. Prevalence of corneal astigmatism before cataract sur-
gery. J Cataract Refract Surg. 2009;35(1):70-75. DOI:
https://doi.org/10.1016/j.jcrs.2008.09.027

[31] Hoffer KJ. Biometry of 7,500 cataractous eyes. Am J
Ophthalmol. 1980;90(3):360-368. DOI: https://doi.org/
10.1016/S0002-9394(14)74917-7

[32] Anderson DF, Dhariwal M, Bouchet C, et al. Global prev-
alence and economic and humanistic burden of astigma-
tism in cataract patients: a systematic literature review.
2018;12:439-452. DOI: https://doi.org/10.2147/opth.s146829

[33] Flaxman SR, Bourne RRA, Resnikoff S, et al. Global
causes of blindness and distance vision impairment 1990-
2020: a systematic review and meta-analysis. The Lancet
Glob Health. 2017;5(12):1221-1234. DOI: https://doi.org/
10.1016/S2214-109X(17)30393-5

J Korean Ophthalmic Opt Soc.



248 Hee-Jeong Jang and Joong-Gu Kang
=20l WE WLz AHd

51X, AEq2*
stal 73g e, Sjefas, AW 13135
meka et slg s, 9 16328
FA(20239 89 199)), 92023 99 39), A Y (2023 98 13¢)

B ol XE ARyl o =

BHolrt 71t whet 604 ot AFEEC] B2 AlY
o} o]t o] f =2 W] JAS F= thkst 84 FollA ZEolddl mE Wugate] AEAdS dolr izt
Aok WY SRARFILERA AR (EHT T 2019.032)9] FEAF AAAEE S8t om FAY 744479 5
SRS o R STk 219 IFS 2A B A GAL AAY 2FS A B AAAE R EFSEA
ok A IEE WAL ZAE A B AN A RO R RS ZF 1E] = ol MUy s
It ¥ . 2 A 2~H 37|84 (Logistic regression analysis)@} 7}o] Al 77 (Chi square testyS 53 2d=
A ZFH GA L5 A g ake] fogh BAdo] e AR Ueig o, 53] GA| oA Wi &
AFoZ B} v o3 #HAS Btk Ty Aol mE dugate] #adS fofns AaE e &
itk A& A9 GATE EAE S g Te] gl thgt frowlgk xlolE ERIg 7 e WAt &
A A9 o o foust #AGE 91 & 5 AT

>
1o,
il

T,
N
ro,
f
)
=2
-5‘4_1‘
ol
ol
X
Al
Ach
Ach
2
oX
i
k1

o o 30 L

FH0f: AL, WA, A, A

>

Vol. 28, No. 3, September 2023 J Korean Ophthalmic Opt Soc.



	ㅇ굴절이상에 따른 백내장의 관련성
	서론
	대상 및 방법
	결과 및 고찰
	결론
	REFERENCE


