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Table 1. Distribution of Eye Health and House Income

units : eye
No. (%)
Distribution Low Income group High Income group Total
2,550(77.7) 732(22.3) 3,282(100.0) p-value
g;‘;facmmeter’ meanttSD. D 0.36:+1.88 0.60+1.92 0.41+1.88 p=0.003"
Intraocular pressure, mean® SD, mmhg 13.66+3.09 13.77+£2.68 13.68+3.00 p=0.408
Visual acuity
VA > 1.0 285(11.2) 117(16.0) 402(12.2)
05<VA<1.0 1,369(53.7) 405(55.3) 1,774(54.1)
0.1 <VA<0.5 750(29.4) 169(23.1) 919(28.0) -
VA <0.1 60(2.4) 20(2.7) 80(2.4)
Brightness 15(0.6) 1(0.1) 16(0.5)
missing 71(2.8) 20(2.7) 91(2.8)
Cataract
yes 2,256(88.5) 614(83.9) 2,870(87.4)
no 262(10.3) 108(14.8) 370(11.3) p=0.003"
missing 32(1.3) 10(1.4) 42(1.3)
Pterygium
yes 314(12.3) 75(10.2) 389(11.9)
no 2,206(86.5) 646(88.3) 2,852(86.9) p=0.255
missing 30(1.2) 11(1.5) 41(1.2)
Retinophathy
yes 611(24.0) 184(25.1) 795(24.2)
no 1,236(48.5) 354(48.4) 1,590(48.4) p=0.755
missing 703(27.6) 194(26.5) 897(27.3)
Age-related macular degeneration
yes 182(7.1) 60(8.2) 242(7.4)
no 1,665(65.3) 478(65.3) 2,143(65.3) p=0.576
missing 703(27.6) 194(26.5) 897(27.3)
Diabetic retinophathy
yes 38(1.5) 12(1.6) 50(1.5)
no 1,809(70.9) 526(71.9) 2,335(71.1) p=0.824
missing 703(27.6) 194(26.5) 897(27.3)
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Table 2. Distribution of Corrected Visual Acuity and House Income

units : eye
No. (%)
Distribution Low Income group High Income group Total
1,462(80.2) 362(19.8) 1,824(100.0) p-value
Corrected visual acuity
VA > 1.0 123(8.4) 41(11.4) 164(9.0)
0.5<VA < 1.0 1,014(69.4) 257(71.2) 1,271(69.7)
0.1<VA <05 280(19.2) 49(13.6) 329(18.0) p=0.016"
VA <0.1 31(2.1) 13(3.6) 44(2.4)
Brightness 14(1.0) 2(0.6) 15(0.8)
Table 3. Distribution of Refractive Errors and House Income
unit : person
No. (%)
Distribution Low Income group High Income group Total
1,275(77.7) 366(22.3) 1,641(100.0) p-value
Myopia prevalence
yes 300(23.5) 66(18.0) 366(22.3)
no 880(69.0) 272(74.3) 1152(70.2) p=0.082
missing 95(7.5) 28(7.7) 123(7.5)
Hyperopia prevalence
yes 549(43.1) 168(45.9) 717(43.7)
no 631(49.5) 170(46.4) 801(48.8) p=0.583
missing 95(7.5) 28(7.7) 123(7.5)
Astigmatism prevalence
yes 1050(82.4) 297(81.1) 1347(82.1)
no 130(10.2) 41(11.2) 171(10.4) p=0.843
Missing 95(7.5) 28(7.7) 123(7.5)
Anisometropia prevalence
yes 209(16.4) 43(11.7) 252(15.4)
no 971(76.2) 295(80.6) 1266(77.1) p=0.755
missing 95(7.5) 28(7.7) 123(7.5)
Ptosis prevalence
yes 388(30.4) 101(27.6) 489(29.8)
no 871(68.3) 261(71.3) 1132(69.0) p=0.549
missing 16(1.3) 41.1) 21(1.2)
Cataract of best corrected visual acuity less than 0.8 people
yes 473(37.1) 104(28.4) 577(35.2)
no 724(56.8) 249(68.0) 973(59.3) p=0.000"
missing 78(6.1) 13(3.6) 91(5.5)
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Table 4. Distribution of Cataract Status by Smoking and Sociodemographic Characteristics

units : person

No. (%)
Characteristic Cataract No Cataract Total
1,150(71.1) 491(29.9) 1,641(100.0) p-value
Age, mean+SD, y 72.13%5.60 73.67+5.34 72.59+5.57 p=0.000"
Male sex 516(75.3) 169(24.7) 685(100.0) .
Female sex 634(66.3) 322(33.7) 956(100.0) p=0.000
Smoking
current 174(79.1) 46(20.9) 220(100.0) .
none or past 976(68.7) 445(31.1) 1,421(100.0) p=0.001
Drinker
yes 388(75.8) 124(24.2) 512(100.0) .
no 751(67.2) 366(32.8) 1,117(100.0) p=0.000
Education level
primary or lower 830(68.4) 384(31.6) 1,214(100.0) .
secondary or higher 271(66.7) 135(33.3) 406(100.0) P00
Occupation
indoor 42(71.2) 17(28.8) 59(100.0)
outdoor 395(78.2) 110(21.8) 505(100.0) p=0.000"
none 713(66.2) 364(33.8) 1,077(100.0)
g EAHeR frofala asieh AUTAAE 08 TRl WEE W =9l 63.4%7 Wigo] WA Zlow e
Abe] Wi FR s ALST 37.1%04 AT Y T o]7(66.7%)9] wSS T2 EQlHT £2 ]
Aow U} ma5Te] #HE 284%HT WS 2% 82 HYT EAHCR Rl
om, SAHOE 3 2}o|7} JAATHTable 3). AL AYAL, ANFTARRL, AHIE FAA} & Eite)

KL
A% 2 T EANes 7Pg A, T A5
K71 frofst A9E Bl wgg oo AL
w B335 Av= Table 494 2t}
g 288 HF AFo] 72.13+5.604 o|laz, B
FL 73.67£5344 2 vERgTh WA
75.3%0 A Wu)go] HAYs A, of=}e] 73% 66.3%1141
o] Asted, FAke] vt o] =& ZoR
1307 =0

O #AlE st YA B =2 (68 7%)&@
wor SAHCR ou7} 3t &5
= =Rl M AL 75.8%E SFE ’6}11 B LO]
(672%) R0 =& WEE B3 SAZHOZ o]t 3
A},

R85Ee) A9 Rote TP 250 29 olal

Vol. 16, No. 2, June 2011

>

WA sdol TARE E¥ele Aoz U
u] Ao ZFEE :=919] 78.2%00 A W7ol
Ao 2 el F2(66.2%), AH2(71.2%) BTt
< HIES BaL $AIZCE 2to]7} AATH Table 4).

%
o=
rﬂa

B om0l
32
o o

o &

e Qe w7 F719} APZ7N me
o1y A3 So) FAF 3718 2ot glor ol
U AAEE o) HIA e AF] 0B FL o]
FAE SPAR o2 A3 op|HE B AFEA
s, el W BT T, 4 A Pt 1Y%
%ol dgolehs Zus Bk AEA TIFEERCH, 1
e} mesle) We Ao %?%}1 Jazad g

J. Korean Oph. Opt. Soc.



214 WA - 5

-~ QUL e Y
wug 5o Be v sl 29 S1dE7
ol WuFe] FHES =ola 3

o] QIrhal BaLs}gITh),

TAZE A% ZAE = 7 Ao, &5 750l He =
NS w2 TR FHES 7 gloH, AWl 2
d APl ¢ wel Asf slthar Harstdrel o] A
3o} TA= ARIAAA dEe] 2o <8t
ke o didEn oy A3 AT7SeIM Be &5
™
=
ST
S
=

g

o

e U5 e ol ud B, wg, Pt
% F

%

Kool o o

S
flo
B
A
¥
34

B A7olde g3 w8 Y BF T A5 =
< 2FoA 1.0 o3 0.5~1.0 PITR] A= F2 HE
& B, 0.1~05 PlEe) A9E ALSTIA U ES
HEE UEoH lE~7417<q oz 2o)7} AUt durE o
2 0.1~05 W] AlHE A o)} e = glor,
AaSe] 73 XWELE A3 EAHE A Hlgo] Y
3t WA E BE 22 oz vehd AlFd) glo] &

o e a% 5E
S MNES BYo FUF ol Gt 2ol
30] 7S ZASE IA REAE ARSI E 0
2 BT, PAE DASTOIA thi B WA Roz
Jehor] REA) ol #9042 BTk WA Fgol
. B U1 A1 MR ol

oz §olF

x}om ASATE.
Renyi WU(2010) 5-& 17}_%291 R %Ed&?lc&]
T Aol P 832%, T 29.7%, AAPZ
49.1%, 25803} 88 87.9%, 14: 66.2%14 W)
ol TS ATHL LIESGAL, FAT e AL EAH
B (SESyE W frEES ST frald B
7b okar Harspglepl £l A= 7HL 253
W FERTIE fogh BAVE S-S € F AL, F
A, &7, AY, asFE 5ol YuE %%%4%9} BA7}
e Aoz Yt =, 9, 55, =, T, 2o
ojxlote] AFEAME Fdo] WS fHES wolaL,
AYPA71E AP AT B uspQupl!7202035],
FEvete] B dA FAE skl sle =] MR
A e 79.1%2 HEAA 34 FAE
A= sl YA & =R E=A YRt
0] FAEL 80.9%= A4Sl HI3| 48) o]

_I

H‘

Fol A i Ae] WA E71A]

2]
7= 8]l T A% WAV e Ao HuEHnP &

Vol. 16, No. 2, June 2011

< 758%i oz s}x] o= Q_] 0o neE 5y
SAFCE o8t
o ALS| AR A el e AT okl 2R

l-J

= °li UV-B= ‘/‘rol?ﬂr% gl gt #-o]
A= Aoz gy duA An 2 Ao B #Al,
/\]»-l——}‘/\]—;(]— }\‘]H]/\ 2/\]—}(]— L=S O —’-5]'6‘]'—‘5 /\E]q% 2]
oAYd TARE sk AoFos Urals w A9l
A 25 919 78.2%014 “WX‘O] T Aog
B} 9k 2ol vla) L W82 Bl

Renyi WU(2010) 52 Z538tnlo]s} 8t& 2] 87.9%01 A
o] WA SFiThaL Barskalar sk o] 739 ek
Zo BIs) W fEO] B A0 R uSHLH
¥ PSP LGT S5 £ ol 25
o ke AslATY] 68.4%7
eRt msiEzol vla W & o
Bl 7 e s A S

w A7e =919 T a5 A EH% 5}7]
SJstel YAo] ofd AT PO & FUARIY
24} A 470004 AR HlolEE el populs
tion-based studyS Al th=dl 7} dtiar & &=
At

o, rLHNv )

o U= [e) <
2} 3.

AFs 2 A AALY] FH OIS} AFe A4S B
ka1, Uk A1E 1.0 owﬂr 0.5~1.0 B|F+e T A570],
0.1~0.5 W7+ Z9-E Ar5T0] & HE&S BAY.
WAHAEGA] 1.0 o137 0.5~1.0 H|THS TSl =

Al YEREAL, 0.1~0.5 PRkl M= AASto] =4 YR
ANEo g 23] BHS e vHlEo] ALSTAN =2
AL T3 AlET A5 5 1 BEYSol EAlcke A
k1T

TN 59} A = AaSelA FHEC
=9k, ol dAa T ol Rk WA nAST
N T E& HES HYlon, SaduSe T OF
RE e dbNe s Bt ZEol ] A 2Ae ¢
A, FE5AE ALSTAA 2 S BYa, dAE
IS5 O B4 A Aoz Yet ‘3“4141%}
A2 HdagAg 0.8 wTE1 Algke] Wiy

J. Korean Oph. Opt. Soc.



=19 7 253 = A7te] B4 215

o ALSTolM B = %“33}‘%}5} W
o} A AAA ZdEell Tt E4olA A3 F,
¢t A, AEFE Fol AV e, FA

S Sk =RlolA Wi B WIert =0, wegE
o] a1l Aejoll Tk A}de] A9 W TANE
7} A Vet

v /‘}ilﬁﬂlﬂ delel e =210 %‘
= 7M1= Al tig g eflege

7l 59 %%v‘i—} HFeH F24¢] o
AP £3] Aol QAT B sk, WER C,
o:l/;\l. A e AR S9] ¢okio] A3HE Lol gak
SIS eleb € FAAZE 053 FoR Uy
AL A A
H, B Qo 7
B e E Aeind) 2ale
% ABIBAE Aelel e E A% g3 ole 295

& FHske A7t o Bag Aotk

o]

B Aqes oA o7 wo] Atmojx]ar A o
wQle) 7k 253 = A3Fe] #AE EstArke
%E}. gog AXEZ w59 w A8 HYL st

7] 91k QP W, C&é‘% 7S % A7 AN,
w=ShPAE AR AF JYL A wE S Fuw A
& 2 g ) ;101 Jad so= Yzte

IS

(11 A¥H, o145, «<arigs} 2do whe A, d= =
B‘O:]:IL ,2011(2):3-15(2011).

[2] SA, “2010 F=2] ALBA F FAR”, &
pp.1-8(2011).

[3] _?43]]% _&017(] “a‘]-—}lLLO]‘,] o}q_/x};q a‘]—x% .Ezj‘./léldaﬂ 21701-
A 91¢] zfo]”, BAF AFS] 28}, 2(1):67-106(2001).

[4] WHO, “Targets for health for all: targets in support of the
European regional startegy for health for all”, Copen-
hagen, WHO, (1985).

[5] UK., Department of Health, “The National Health Ine-
qualities Targets”, U.K., Department of Health, (2001).

[6] U.S., “Department of Health and Human Service. Healthy
People 2010: Understanding and improving Health”,
Washington, D.C., U.S., Goverment Printing Office, (2000).

[7] RARARDFR A A7, A F A ZETA
o Y, e, BARA = EAARS A7, (2005).

[8] Adler N. E., Marmot M., McEwen B. S., and Stewart J.,
“Socioeconomic status and Health industrial nations:
social, psychological, and biological pathways”, Ann. N.
Y. Acad. Sci., 896:1-2(1999).

[9] W, =Rl A4 A 8 3: A R 5o &FE],
of k2] 8}38] %], 26(4):508-533(1993).

[10] o4, A&, “wel 5o AHS] A4

Sz ARSE,

Vol. 16, No. 2, June 2011

73y e eke] AA, o] 8135] 7], 38(2):154-162(2005).

[11] Marmot M.G,, Theorell T., and Siegrist J., “Work and cor-
onary heart disease”, BMJ Books, London, (2002).

[12] R317, W2, “wAA o =ele] Aol e A7) 2
A ale] zpo]”, HA 3]7], 14(2):117-137(2004).

[13] o127}, o] 4%, “wel o] AZFEAP, tah 745 53] 7],
22:13-23(1985).

[14] =7 EAFT, “2007 717 H 3
REIT (2008).

[15] 71, 3579, A, sH8 &, A8, “AEHAALE
£ o] &% MY FHES] F47, fH ghetateb el A,
48(6):768-773(2007).

[16] Erjot, “Ats]AlE 3 A7y 7F T EC VA= 9,
o shellvh2] 18] 2], 35(1):57-64(2002).

[17] Cackett P., Tay W. T., Aung T., Wang J. J., Shankar A.,
Saw S. M., Mitchell P, and Wong T. Y., “Education,
socio-economic status and age-related macular degenera-
tion in Asians: the Singapore Malay Eye Study”, Br. J.
Ophthalmol., 92(10):1312-1315(2008).

[18] Krishnaiah S., Vilas K., Shamanna B. R., Rao G. N., Tho-
mas R., and Balasubramanian D., “Smoking and its asso-
ciation with cataract: results of the Andhra Pradesh eye
disease study from India”, Invest. ophthalmol. Vis. Sci.,
46(1):58-65(2005).

[19] Foster P. J., Wong T. Y., Machin D., Johnson G. J., and
Seah S. K. L., “Risk factors for nuclear, cortical and pos-
terior subcapsular cataracts in the Chinese population of
Singapore: the Tanjong Pagar Survey”, Br. J. Ophthal-
mol., 87(9):1112-1120(2003).

[20] Arnarsson A., Jonasson F., Sasaki H., Ono M., Jonsson
V., Kojima M., Katoh N., and Sasaki K.; Reykjavik Eye
Study Group, “Risk factors for nuclear lens opacification:
the Reykjavik Eye Study”, Dev. Ophthalmol., 35:12-
20(2002).

[21] Lavanya R., Wong T. Y., Aung T., Tan D. T., Saw S. M.,
Tay W. T., and Wang J. J.; SIMES team, “Prevalence of
cataract surgery and post-surgical visual outcomes in an
urban Asian population: the Singapore Malay Eye Study”,
Br. J. Ophthalmol., 93(3):299-304(2009).

[22] Nirmalan P. K., Robin A. L., Katz J., Tielsch J. M., Thu-
lasiraj R. D., Krishnadas R., and Ramakrishnan R., “Risk
factors for age related cataract in a rural population of
southern India: the Aravind Comprehensive Eye Study”,
Br. J. Ophthalmol., 88(8):989-994(2004).

[23] Kuper H., Polack S., Eusebio C., Mathenge W., Wadud
Z., and Foster A., “A case-control study to assess the rela-
tionship between poverty and visual impairment from cat-
aract in Kenya, the Philippines, and Bangladesh”, PLoS
Med., 5(12):€244(2008).

[24] Polack S., Kuper H., Wadud Z., Fletcher A., and Foster
A., “Quality of life and visual impairment from cataract
in Satkhira district, Bangladesh”, Br. J. Ophthalmol.,
92(8):1026-1030(2008).

[25] Ng J. Q., Morlet N., and Semmens J. B., “Socioeconomic

F8 A, VA%

J. Korean Oph. Opt. Soc.



216

[26]

[27]

[28]

7]

38 - 7)

and rural differences for cataract surgery in Western Aus-
tralia”, Clin. Experiment Ophthalmol., 34(4):317-323(2006).
Wu R., Wang J. J., Mitchell P., Lamoureux E. L., Zheng
Y., Rochtchina E., Tan A. G, and Wong T. Y., “Smoking,
Socioeconomic Factors, and Age-Related Cataract: The
Singapore Malay Eye Study”, Arch. Ophthalmol., 128(8):
1029-1035(2010).

Klein B. E., Klein R. E., and Lee K. E., “Incident cataract
after a five-year interval and lifestyle factors: the Beaver
Dam eye study”, Ophthalmic Epidemiol., 6(4):247-255
(1999).

Tan J. S., Wang J. J., Younan C., Cumming R. G, Roch-
tchina E., and Mitchell P, “Smoking and the long-term
incidence of cataract: the Blue Mountains Eye Study”,
Ophthalmic Epidemiol., 15(3):155-161(2008).

[29] Navarro Esteban J. J., Gutirrez Leiva J. A., Valero Car-

[30]

[31]

[32]

[33]

acena N., Buenda Bermejo J., Calle Purn M. E., and Mar-
tnez Vizcano V. J., “Prevalence and risk factors of lens
opacities in the elderly in Cuenca, Spain”, Eur. J. Oph-
thalmol., 17(1):29-37(2007).

Raju P, George R., Ve Ramesh S., Arvind H., Baskaran
M., and Vijaya L., “Influence of tobacco use on cataract
development”, Br. J. Ophthalmol., 90(11):1374-1377(2006).
Xu L., Cui T., Zhang S., Sun B., Zheng Y., Hu A., Li J,,
Ma K., and Jonas J. B., “"Prevalence and risk factors of
lens opacities in urban and rural Chinese in Beijing”,
Ophthalmology, 113(5):747-755(2006).

GiuffrG., Dardanoni G., and Lodato G, “A case-control
study on risk factors for nuclear, cortical and posterior
subcapsular cataract: The Casteldaccia Eye Study”, Acta
Ophthalmol. Scand., 83(5):567-573(2005).

Pokhrel A. K., Smith K. R., Khalakdina A., Deuja A., and
Bates M. N., “Case-control study of indoor cooking

Vol. 16, No. 2, June 2011

axl

1

|

[34]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

7]

Aot

smoke exposure and cataract in Nepal and India”, Int. J.
Epidemiol., 34(3):702-708(2005).

Klein B. E., Klein R., Lee K. E., and Meuer S. M.,
“Socioeconomic and lifestyle factors and the 10-year inci-
dence of age-related cataracts”, Am. J. Ophthalmol.,
136(3):506-512(2003).

Tsai S. Y., Hsu W. M., Cheng C. Y., Liu J. H., and Chou
P., “Epidemiologic study of age-related cataracts among
an elderly Chinese population in Shih-Pai, Taiwan”, Oph-
thalmology, 110(6):1089-1095(2003).

Morris M. S., Jacques P. F., Hankinson S. E., Chylack L.
T. Jr., Willett W. C., and Taylor A., “Moderate alcoholic
beverage intake and early nuclear and cortical lens opaci-
ties”, Ophthalmic Epidemiol., 11(1):53-65(2004).
Athanasiov P. A., Casson R. J., Sullivan T., Newland H.
S., Shein W. K., Muecke J. S., Selva D., and Aung T,
“Cataract in rural Myanmar: prevalence and risk factors
from the Meiktila Eye Study”, Br. J. Ophthalmol., 92(9):
1169-1174(2008).

James W. P. T., Nelson M., Ralph A., and Leather S.,
“Socioeconomic determinants of health”, BMJ., 314(7093):
1545-1549(1997).

Fernandez M. M. and Afshari N. A., “Nutrition and the
prevention of cataracts”, Curr. Opin. Ophthalmol., 19(1):66-
70(2008).

Dherani M., Murthy G. V., Gupta S. K., Young I. S.,
Maraini G,, Camparini M., Price G. M., John N., Chakra-
varthy U., and Fletcher A. E., “Blood levels of vitamin C,
carotenoids and retinol are inversely associated with a cat-
aract in a North Indian population”, Invest. Ophthalmol.
Vis. Sci., 49(8):3328-3335(2008).

Truscott R. J. W., “Age-related nuclear cataract-oxidation
is the key”, Exp. Eye Res., 80(5):709-725(2005).

J. Korean Oph. Opt. Soc.



=R19] 7 A5 = A7 e BA 217

Study on Relationship between Eye Health and
Household Income of the Elderly
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Purpose: In this study, eye-health inequity was investigated by analyzing the relationship between household
incomes and eye-health of senior citizens. Further, this study suggested the preliminary data for establishment of
public eye-health policy in order to improve low income senior citizens’ life quality. Methods: The data from the
2009 Survey of Korea National Health and Nutrition Examination were analyzed in this study. The objectives of
the KNHNE survey were over 65 year old group (1,668 people). Main factors of eye-health (visual acuity,
cataract, pterygium, intraocular pressure, retinophathy, age-related macular degeneration, diabetic retinophathy,
myopia, hyperopia, astigmatism, and anisometropia prevalence) were analyzed with t-test and chi square test.
Results: Low income group revealed that refractive error rate and intraocular pressure were low, however, naked
eye visual acuity and corrected visual acuity were high at 0.1 to less than 0.5. On the other hands, in the high
income group, there was high prevalence of hyperopia. Cataract mainly occurred at low income group besides
group which maximum corrected visual acuity was below 0.8 also highly showed cataract. Moreover, the
prevalence of cataract showed that it related with smoking, drinking, occupation, and education level.
Conclusions: Results revealed that there was inequity of eye-health which related with socioeconomic status of
the elderly. Especially, the prevalence of cataract was correlated with life quality. Consequently, establishment of
public eye-health policy seems to be required for eye-health inequity of low income senior citizens.

Key words: Elderly, Household income, Eye health inequality, Cataract
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