1046 HAOREM- 83: 8% (2012

 RESRRIATRER - ROMR L REAEE
A
o TOGRBHIE |

e
| = 50 $R LA

I e 60

1 i 1

ﬂr b & & 5
§x \ é ,\\ \f\ﬁf \?\5 \S?
NN X
\ & ‘ ¥ y;

\a\ o \k\ b %\ \§ b& @“§ Q&

s IR
- | =2
B2 Eﬁﬁ“@ﬁ%ﬁw@b\ &, K2

R T - MRS RAEY

e 80 GIRTT
e Q) BT

e () )»}3@7% T

1 1 1 L L 1 1 ! i

s & & ¢ & & & & \‘\7"\/\” ;

G S SN AT AT AT AT Y
\‘;Q & \&\ &\‘/&J &\J\QJ&‘\‘J
RN "3:>' N
\,
+)\|x/[cj”’ﬁ -

@”7D77A&ﬁﬁﬁh$%%%%ﬁ®ﬁ%
SHEBEARVNZE, RBETER @Ehﬁt%%%iEM?%o%%

| HEORDHREREICIX DBTHALT, 10K THIRBET S LB 5 5T 0D 5
, RAHE
1.0
0.8
2 0s-
& 049
ﬁ.g
0.2
0.0 4
{ : l : i) |} i |
0.0 02 04 0.6 0.8 1.0
*ﬁi;ﬁ xwi
| H3 #pEpRcmE &ﬁﬁ $%§méﬁL%A®§W@I;é§%%ﬁ®£m
SR QBB LEE B LIS, B2ED

B, BLBIGER CRBERTERLREOHNE AL
SR BN, RAERL BRI SE D
BRTERPBEWEEICENT S Ehnshic (B
2, BRI LTH, RBEHERSTEVIE
%E’]xﬁ%c‘: ICER WS ERAMNWRERI MV — F A
Twwm@%ﬁ HH, MBONS VRAEEDLZ
&71»?%&:%71 SNT, BHEBIZ X AKHEZEL 1R
NdH7z0 20 ALLF & L, ICER 7 600 HH/QALY

(20)

REBEREZLERSEETH Y, EBIC
m&%%ﬁéif®$4/brm5&%ieﬂéo ;

IR0 To 7548312557, ZHSOPRTHREE
ZEMEN U4 AT8BDEHD) 70 s S Lid

NFBTHRZEZHBL, AFT1ERZETL, 10
BTHRTTRENWS 775 47T, ICER B

3mm%ﬂwamyamototﬁb'%%%@ﬁ
DHBEBRBDITE, RESLREEERES
%ﬁﬁ%?%@,%@» M%ﬁair@$4/
hemBIEbREENL (B



V. SkoORZLBE 0

EI AR &R I DU THT - 72 RAIBRZ 0%
ST DVTHER Lo REOERHROMIEE
UTRIIER ERGMA, BAHMEOREEL LT
ICER Z WS, HARRE BN TIIEROME
AR UTRELBEESBONE (R, HNE
ORBIEIRPEERMSTHRILT VY, BUTLV R
BRI AAT S BB B 0, WABARKEL,
ICER @IHHICRIFREEZR LI, —7, RAEOD
BB X BHAMM LS <, ICER bHAREN
&F@ﬁf&%ﬂ PRI X BRIEDEHMLLT

27 BRE BEFOHENTES NI, BET 0 Y
SLICELTS, BRETIE 0 %EE -7 E% -
80 BRIR T, ENEETIX 40 BRBAMG - 4 4 « T0 KK

T&ws B 3RSELE, REBESERS Wi,
EEHR L RN R R T R ETT

Ao %Tﬂﬁéﬂ WED/NNS /X%%@ U 72 #&5,
7RSS LDOBERPEREEL 5N B,

emw,ﬁwwuﬂ@mﬁwgngﬁuraa_
UT, WRmERE, s, z”ﬁﬁm"

b, 3DDFEEICD hféﬂﬁ@ﬁﬂ%

CNSORBIE LTS, HRAH T, EE
FHBRL B IDIC, RETRLHBER, BTE
W, BMRSELECEBTRING, ETIRERH

K7w37%?wm;3ﬁM%ﬁh,

%3 EW%&&WE@Q%F%@&&
ﬁ$®ﬁgéﬁabfmﬁf§méﬁﬁm%bn
BRERKRB oS LAl - Tz, B2OER
HERIZ, AABRTRYHOEKRTHY, BRETR
RAF ORI TH %,

o 5(
: “

RARBZ CEME | kAR
EEmE | -
RIAE DR TR 5L EBUT I
WRORMHR | Ksw NS
BEE . —
ICER ([9/QALY) | BoTRIF | HAMEEN
BEBBRE oSS A -
| BRER 50 % 10
mm | = AF
wTER 80 2 70 8

HADIEF- 83:87F (2012) 1047

5 AHA UTHRARRL £k E UTHEYd 2 T
ThH B, . . o
BBRZORENEE LTI TR, ERETIRE
71« BATHRE SMBUTEMEIRE, R TIRIRE
Bt (RESERY 28E Lk, BRZOBEO
12 & LT, #1 BITRE, MBRITEMSHRE,
BEREETS &, REREOFEUHERAREE
B2 ) =2V S TEBEBRET 5N, RV
Y — =V P REOHENSE—TH - T bEIROIRE
BTG U 7R 21278 0 15 5 ASIRBZ 0B R A
EEDPNG, i, PIATEBRZS ) —= L /RE
EBIMT BB ELTY a VRECH RS &Y,
LSBBH LTI EEZI TS,

EbH Y IC
7»:7%7»%%mLEWW&ﬁWFL%T%

gﬂAﬁﬁﬁmmmﬁmrohfﬁ«toEWF®ﬁ

ZRESHABKE S, BRAMBREEN &, #&

‘waﬁ%i%%%ﬁQ&hﬁﬁiﬁﬁﬁﬁ%hl

RSN, BRARKRZ
HHEEZ b,
ttb%%b@mﬁi BT 57— 5 3BEEO
bDTH->Th, BREREETFIMLLILY T al—

RERZFRIC & EFRFE N

Y VTHAEIEREENLETH B, SHOTE
L ELT, EFMIKEEERE L TCRBOF -5 T
BABRZOELBAMBRAETL TN 2 &
L PMEBEEEZOND, RARBRB ORI RS

‘*5Lfm

B2 ROEEREZTLREH SRE
BefRd 52 EMBETHY, THODEEEDTH
AR O ERFMIH R, Eﬁ#%#%ﬁ% 2T
BRI LTS 2,

CARTRER, EESEREMERRHIS - REENERE

ToesEE [RAEZRSE ULBBRE Yo7/ 5 LOBKE
%, BEFRFENEM) OmBES Y,

[m"ﬂﬁ&m

TWIATEFIN | EEREETR, %Tw%ﬁqf~
SEORREEIZ BT BREA R F OREDESTE,
BT 2B (BEECNEZAL L) 25T 5,
<N ATEFINE, BEREBZNCODDORT T
SHEL, $%m—ﬁ®@ﬁLxT /%%&mgar
BATH PEVI 2= /a/bf@ﬁf$®?&
ZEMT 5 HETH %,

2 REE . T4V YU —, Ea?ﬁ@%fmbw)h

oy



1048 HZEORE 83:8% (2018

ZETND 1D, REPHEOGHENELEM» SH/IT
[ - THANLTT, BIDHIBVFYFEERITL -
TV U —%RBET 2 HE, 5 2RFA2T - BRI,
TR BRPEFEEERERNICHETT 5 2 &
T& 3,

QALY : Quality Adjusted Life Years (B4 E
), EFEREZPRETCELAT I LD, AL 10
FOETHETD, BOEERECESS 0ELE
REEABRITEEZS WEREBELLWIEL A
HEHSL, BEFMATEEFCQOL ZMET A5 L
AFMEEECAEFFRAEE T 2RFELHRTE 3
DT, EFENAOHAEZRTHEEL LTHAEN 3,
ShAME | EERE (QOL) 2025 1 X TOHET
FHLAb 0, BLEURBETL WEH0THH, @
RE&AAIZ 05 BEOREMELE ST 3,

HE  REREFETORLPERALTMT A, BEED
1EEIFRED 1 FOEAREN S EWIBLHIZES
{o TERO | ZOHAPEREAERED 1FEOD D LD
DL RELIDII—FOEBIRNERASH, T|E
LT 3B/ EBHNONE I EmMEBL,

BASHE  EFENMNAEZTDORE»-LBSEERLTE
BFENAET - BB BELONEYAE QALY TERD
LikbD, ZRBOANEREST ABRBRZORSHH IR
0084 QALY/ATH Y, PHRNEIRKRALZHFEAN
BICBELEOCAPEFRRESTOATRTEEADT
BWAMALEHR L THS2DTH 5, ARNEFHERK
(IR ofEA%hAIIR 338 QALY LFEFEITRKE L,
BAER  EEMAETONE - BESEHELTE
BNAET->TTHAKET 2 EHA. Ao RNEICHE
THIRRZOWMSERIE 25054 H/AT, ANEICE
BLUEODAPERIIEL WO ATNTEEDTERL
b0 THB, AREFHEE (AR OoFSERR
560,862 T& %,

10

11

8 R=Ry—RARE . NS A— 5 DEEHERE T ZHE
KHEELTCI NI TEFINTYIab—Yasrlizd
Do

One-way Sensitivity Analysis : BRICRITTEED
KEBNSA—FEFFMT 2720, 1D2D/85 4 —
5% HBD—ECHHEATE» LTHIT 5k, 7V
DIFEEEETMT 27001 TbN 5,

Probabilistic Sensitivity Analysis : € F L TH 3
BRER/S T X — Z I IAARRESE S (- BAEfE
DRATFHRPERNERBORAKDORERILE), ¢
NTDONSA—F 52 —FDHETS ¥ LIZH - T,
HBRIIRIEFTEELSWNT 2 HET, EFVORRHEE
T, HEEEEZFEMT A 0ITbi 3,
Mo—FF7 1 2%FEETEEL 1 oKL
BEROBZO I &,

xx  #®]

1) Roberts CB, Hiratsuka Y, Yamada M, et al: Eco-
nomic cost of visual impairment in Japan. Arch
Ophthalmol 128 :766-771, 2010.

2) Yamada M, Hiratsuka Y, Roberts CB, et al: Preva-
lence of visual impairment in the adult Japanese
population by cause and severity and future pro-
jections. Ophthalmic Epidemiol 17:50-57, 2010.

3) |WHER : BR4EIR D Value-Based Medicine &
ZhAR ST, BRE 52: 16831688, 2010.

4) Eye Care Comparative Effectiveness Research
Team (ECCERT): Cost-effectiveness of cataract
surgery in Japan. Jpn J Ophthalmol 55:333-342,
2011.

5) FEESE, WHER, #E
BRBESF L ANETN.
2011.

f, BRSBTS
H R 115:730-734,

(22)



1030 HEOR# 83:8%5 (2012

. TR

| ﬂ:;i*é@f@fﬁéﬁlﬁ ]\FBE] Ry 271 :}o’bj%

RAEZ 7Y —

RE

'5,55,@5.

TR

o

2E.-AE &

M

(&

b#@@@»u&ériabntﬁ%a e
@*bkﬁb;ﬁk&@&*@ shihBh, O
NHEFEEBFROBYPRENERT, &£FOEIC
EETAEBETERHZYEERIhTHED,
REREORGRRZRETICE, EERZOR
; %#EET&% IRETHE DBREM & U TR

#)

BEE &S CHERDSRTRTSH B, ﬁﬁﬁﬁ
DEE— &r&éﬁmﬁwﬁmu,ﬁﬁmﬁ%
THBBERBRREND Y, ﬁE%ﬁ%&%&ﬁ?
AR THF - ERERBELTFDT 22 Y —F —
OHAERERN U, SHOBRBERICOVTH
WEIRB LI, ’

2 C &I

B, bhAETEESOh T3 REZH (B2
i, &% IEB ST LN T BRZELEEANEE
BEETERTIEZIKIIEN S,
%%ﬁﬁiébkgdkﬁﬁﬂ ZD—2EHE
REMEETED SN EHRLTH D, JOES
ZEhiE, 2FEZRTERLHEEERE 66 KICE

X, BAEHNN0 AAEESNZ LY EEICHL,
ERIC X B EZ2EE I RERT S ENBFB SIS
nNTnd, COTHBZEITFR20FE4H1H0KD
VERBIERB E SN AR - LIEBO FRHICE SN
B, BloY X 7EEE UTERGEDEN,
FHIREOBBRRAFE L TOFERI VAT o—)bh
S5ILDLIVAFO—ADOEE, EREOSEL
U CTREREOMNENZ E, BEHBO—BEEL
Tbhhi, BEEHCENEERZ(HEIBREDS
iz ooy, LRk DBEZENEELOMRERE
OMBPEERINTE ST, I LXHEBEEEBEEAN

OHMEBBOHLLI &M S, EIETTHUNICERS
NTWBOPRBEPRLEETH 5,

) —DDEMNELELT, FRIOEETEA
BEEBICIDEBINTOWARERBELELRS - 2
25, AUCER20F4 ArofERge (BRI
EERRRE - FEREBIEE], BILED AT RE
2) LBRHEREER BT U, HERZOXR
LR BDIFA0E~T4 R E TOLANERERMAZE
éﬁf,%5%&5& WRRMBBB ST 61T 3,

EHRVWERBRZEE U TEBIh T
ﬁﬁﬁﬁﬁ%%@%fﬁmén,owm§$&§ﬁ
HItIBERER T KT LE 27, H—, HEE
OREE, M¥E PR, EOTNTHEEEE
B2 EE, BRHSHELADZHDILDONTOH
BEEFECREBEABA &Il -Tc, £T5K
Rhﬁﬁ%Tﬁ%Eﬁ%®ﬁEﬁ%hC&ﬁ?ﬁé
NARPRREEZ L OBEAUNOBEEEREE
TN, ‘

iz, PHEENIAIRY) vy Fo—L4

CPH E EHo-REL) -BS BE (03 - ED0I) RRBESENAFRHFHE

B (LTHB - FTWwd)
&L (D

8

#0680 L) REEREERAERE

(4)

WEK%E%%%E%%ﬁ

s FREZEE S —



EEHULBDICBERTON, 20— TESEH
L& ~E I BITI54H, EEELTQOL
(Quality of life) iz A& { B4 2 HELELIE %

HEDICEEMR LT EENI,
T Bfg{l\o

I. EER2ICETRMRZOEEY

CODXIINAHEZICE Y AIREEROERTH
WEEZZBE, B0V ZF LATRREROZ 7 1 —

SV REETICR, SEZEOUNTIME ISR

TAREELD, MASEEMIGFIABEy 25
EOEBEDORZICEST 2B WEREDN S,
2010 SERICHAAR Ny 7 FRNERLU LT > —
PRI L NIE, ARy 2 SR M
KRR L, LEANAETH > AM Ky 7 BRER
#1308 HAT, BEBREEE CERABBEL -1
A 29 AT, FHEIEIH 20 FA, EBERl
0 AT > EHESNTHBY, ZORETH
BRI TH - 7088, DL EBIRFHRED X 2
Y= Z L, EERBOSENEBE LY 625
DIZEML TS Z LREFIBEDID L,

L BRAER U=V OBFHE

ZRRAIT 112 &b, RAEOHERFDOFIH
HHL?, SSIHEEEFOHTHLRAENRS
BN ENBHERIINTHAEY, BHERRET
BBSIHEOHFILTH 50, BITOIRBEE THETL
REBEELRET S EEELL, S5IERO
HEE, SEEENSETT I ETARERIZZLL
7o, BT BRIGEEEOZ I BKELFEEN
Tb, ZOILDRARRNROEETREED—
DTHY, RBOBRPBOTHNENZ B, ULk
LR L7z & 9z, HARES, I —HoxE
KIRE L TIREBEEE USER U n3ITO%RN
BZITIEIRASD Y, EERDIKREL S Z 2B
Vo BEAM K v 7 2L TEBRELG ST oh T
HIRFMRZIEB IS - BRE - REEETH 5, #&
LIS EREEL (SR TRENTIRESR &
U CHIRMHREE, 28, ME#REEE an
BaEhd b, zhZnifihs LRREEERIC
KBV -V I WEHEBDONG, L URA

BOZX7 Y —=v7ELTIE, BARKHE CER

Sh, EFRERAENKYE LD 5 AARTIE?,

—RBHE & L THA

BAOIRE 83:8%5 (2012) 1031
REMEOENEE—HOEFTRES B 7w,
IREEHI & B RIPAEER L5, Uk LiEH
RrEHEORKRIZ Ron3HEURIBER, B
kPR 1 A B T A R A R R ER DR 2
LS U, 7ER5LEED SSOH (superior segmen-
tal optic disc hypoplasia) & & DAL B P

ABEERR TREHRAFOA S SOBRNSEE

e, HESHEBZEF DI, S SIIBE
A5 OYEREPHAE S &0 & 2B OB A,
SRR SR AL O IR 2 FEEE TG 51
HIRR D, 37T 2 HEREORRAL & bRMTICE
B3 EBbND, 18 O CIRBESYE
KBER T, M OEMPELEOBEBICKEEE
B2EABVRLBGOEFE O H D, TNoDN LT
ABRETHOFPEEICK S CHBL, RIEE

7)== 7T BROBBAER > T3,
M. fE2(cd1% FOT REsOBEMHY

BNEZIEN A F54 > (E30 TRBARD
& LTRSS LA E T 5 o &
DERBINTVEY ZOLHBRIY -V Y —
NELTH, BEEEDA TR HERELEAL,
Z DILVEATERT 52 ENBELNZL S, UL
BiTORZ Y R 7 L3ERMIZ OBRBZEHE X
L—XIETTHENEET, ZOFXMBIITyF
LB RINETRY LB h T, FAR
T 1998 T E S L 72 FDT (frequency-
doubling technology) A %7 Y —+— (LIF, FDT)
i3, BUHTHRZBEHEB OLREITHIGRRESHEEFH &
LTS (R 22 THRL ILERED IR
g 2KTFDT 28BAL, Z0OBRBEEEZRIEL

o FOHR, BEOBZTRREINE LSS

DA (815%) Z¥FzicHEL (B, &56i
BABLUAOREE KB BET I ENTE
720 (B2, WICHREESERKERERES - T
FEFE® 7 —DAB Ry Z7i2B0WT, ZhETO
REBRAEEICFDT 2EMEAL, REEEEOD
M & R E Lic, £ D#ER, FDT RIREIE
BHET FBESEOHN & ZIZREOKRLEET
HBHEPHERTE . (B3, FDT O#%711cBg
LT, ZhETHELOMENSINL TS, HR

 EFORET RS S L, HERELEOE D S—
SRR BRI TTE RO, BRNEARETARE

(5)



1032 HAEORER 83:8%F (2012

®1

BpTRknons |
BEEE

(FHH validity) | PEILIE ORRE 131212 100%
BEOMBE LERE | HEERLFYT 0%HE®T
BE | ®E _

(EHEM: reliability) | 7v ¥ a®s vic k5 BnS
BEFHPAEET X | F AR T
BEENHD I | IEE B I E O
HEMSH 2 m~§(z@5u B i3 )
(M co_nvenience}
P BRI RS T
BRHEIERCAES
mA N

R cRhRNILFET
EX:

FDT 22 ) — 3 — i

EEE O IRAE % 30 iR
RIS & SO MK
BEMNOEEIHATRETE
B, /INAR—RTRETLE
K5 T THEHHEBRL O ke)

ANFAESE (BT EH) FElE)
R« EF QT DIT (HER=ED

(BIf) NEW FREZ -
BEAF RE -
C(EEER

FDT -

MR#z

oS 72.3% (370 & /512 &)
K1 G2B2ICHI5FDT2EHNTE0
RERELHOARY
COREBIEBMUBELZEE 14814 £, FDT T
BEBHEICE -72FIR512247T, 205 bREZZL
TRENLGHEESHSHELAZFRINETH -1z
(ZBE723%)0 ,
L Z DR, HHEEERINBRABER 1614 TH -7,
BERDLESZ L THRILbhHbST, BiiENE
PHEEA LT HRBELDABET, Fic8L5% (167
B/16T & +38 ) DHMNKIBEOERNEN 5722 &
SR L 7o
BHRBRRAIT AL 2 RHABAED 55%” 5 5
10096 EEHREE T ENB DT 5D EMEH - 705,
FEEICHE U TRER 0B FIHRDORE LM T
%’)7‘\-0 -I@@HEE'C% *}J@ EM:#UEé hﬁ-#’j
HHPBRERICIEERR LAY, HREOHERADN
BELEbLNKLSY, BB FDT OBEHTH B,
%m%fﬁﬁébf%ﬁ%@%ﬁWmmﬁﬁTMQ
BRTHY, BEHEICILTHEREERERTNET

H5 BN,

(6)

AR 10 (18.2%)

MR RUOED - BIREAEAE 8 (145%)
MR ERAE 6 (109%)

FEHA VAR 5 (9.1%)

i Ei 4 (7.3%)
%M%ﬁiﬁ 4 (13%)
SESTHE 3.(55%)
LI - 3(55%)
ERIAE 3 (55%)
MR 3.(55%)

S48 3 ( 55%)
mi\mh"é# 3 ( 55%)

l 2 FDT pL bfhﬁﬁﬁu%wifexﬁﬁaﬁ%‘”
(45 28 55 & DIAIR)
N
505 45 1010 R i
MRIEEE FDT IR EE
"‘- m )/ 1/1 E;x\- ;1“; (32 /x?a ) 2'21:1‘% (3 /ij .
e | A esE Bl Aﬂ%% FEANAE
) (28 %) 74) :
iy s =

=444%
R 5 4 S L, %
B3 AEFvI/REEBILSIIDREEE,

FDT, IREAMEORKNEE

BRAREIEOERRTH 2058EZETHERD T
BRUEEEETH ALY, PARBEBRBID—F
DREEUBHMGIIZED Y R 7D, LA
BEEILL > TALELTRESZZ2 42 38R0 &0
RELEDN B, RELFEENE SILELCRE
HEENTHSH, BRTREEZLES SHBIL,
HHEEL EO#EIT UicRNE (FEU®) s
KHRHTE 2 FDT 3, ZhZx TOREZHPAR
Ry 7 TRATE AL - 2BRNEEZRET 3H AR
WBIEHIC B EBbhiz,

N BREXIU—~ZVIIEBEB
‘ SHOBLELEER

2K 51 B BRESMBIRBERI LIcE

&2



Zoft_(2%)
DEUTEKE 49— |
EERNT

fel s nkks
(13%)

g IR
PEMIRR

(63/’)

wh - HEEEE
EAWNE 35

(18%) HARBIESHFE 2002 4

B4 EXRESNEOLNER’

WREBERINBEAIED B, ZOEKRTFDT i
BN TR L V5. ABIEIEROLENT
OHHOBEEREZRML, SOoRAWEMFEEITS
T ET, KDREESE RBITEMEL U REE S
FEINBZERFE LD SSICBRAMMESK
RiciEShhid, BZEHEO OCT 1 &, W2
WrEEE OBASIRBIEALEELS L,

2002 FixEKfishic ARERESZDT v 7 — MR
Fizkhid, ERRERAEEIZHI SN ELEDG
ZL B, FIOBHTCIREEZ2 L UEARRSH
REOBWHT, 2EOEBBARKL S HERERA
TTULE - BT LEBEABRE Bbh (B4,

1)

SBRIEEBELHIICKRET AI2DITE, a56#%
HBEBORENARRTHED, IhIxTORES:

A5 L, ErBUTORKREERE L TREBEE

R BV ERD E TR 5 THERE &8
bhd, ThX O BRBESPZERPTREL ST
HiR & U3 7o S A2 O g% B9 2,
T A EERRE L e RZOBBPAB Py 70z
FDT #BMEATZ L - 2REEHORE B

B o &, XOEEMEILEREEEbNS, 20O
fodizit, RERBEBIZLEZBENTHE E0

5 BA ORI b BT 5 BN S B & Bbh b
| o aﬁourh

A@if%®ﬁ%%ﬁ%%ﬁww%3ﬂ@%ﬁ%
&LT%%LL@,&WV%W%Ebﬁ%mﬁ%%
REE AR C Tﬁ%%%@%ﬁWWV%bf% pill e
CRETALEND 2D, SORHEMTHRE Y RF
LEREEL, HEERSZBHOKNELBKRHT

XELTS, EPAK

BAGIRE 83:8% (2012) 1033

0%

10% 20% ~30% 40% 50% 60%

3, AUA 465 A ?71% ‘
20104 4 H~201148 3 A ORBEBE N HAEHSR & Lt :
) utj MER (BREHRT—2 ¥ 2 —OFTEETER)

M5 ERSESnsSuEng (ﬁmﬁ)

mﬂ%qumwmmg%
AR5, Kb RRZBTREBHES LTS, B
ﬂ%xWﬁéifmﬁﬁ% thbI%%%tm
BHUEBETH S, RRZZEEHLNTS, %
ELYMIZERUTOALLBE 222 LTE L5,
REIZZ2E TOED D BB EIZEN T & H2HE]
Lic, COFREZEZBIZTILDT, KBRS
VAT LOBELE LS, BRABEORA, HEEE X
DEHTH 5, SSUBEREHEEML TS
&b, ﬁﬁfiﬁtwbhto

o @l

D EZREME 2010 FEAR K v 7%@%*)&# N
Kv 2 26:638-683, 2011. o

2) Iwase A, Suzuki Y, Arale M, et al: The preva-
lence of primary open- angle glaucoma in J apanese:
the Tajimi Study. Ophthalmology 111 : 16415-1648
2004.

3) EE%@ﬂ%Hnﬁﬂ%mmE%ﬁﬁﬁﬁ %&/“I&ﬁ$
IR AEERIRIEE - AHREGECET AHE

YRR 1T AREERAYE - S ETTRIRE S 263267, 2006.

4) Yamada M, Hiratsuka Y, Roberts CB; et al:
Prevalence of visual impairment in the adult Japa-
nese population by cause and severity and future

~ projections. Ophtha1m1c Epidemiology 17:50-57,
2010.

5)  EARAEES  RNEBRY A I ‘4 8 3 A
10, 2012. B ‘

- 6) -Tatemichi M, Nakano T, Tanaka K, et al: Per-

(M

formance of glaucoma mass screening with only a
visual field test using frequency-doubling technol-
ogy perlmetry Am J Ophthalmol 134 529—537
2002.

7 Iwase A, Tomidokoro A, Araie M, et al: Perform-



1034 HBAEORE 83:8%F (2012

ance of frequency-doubling technology perimetry screening using frequency-doubling technology.

in a population-based prevalence survey of glau- J Glaucoma 12: 221-225, 2003.

coma: the Tajimi study. Ophthalmology 114 : 27-32, 9 AHET TR 4EEAFBRESTZERERR

2007. LB IURERER. BROERE 73:1151-1159,
8) Tatemichi M, Nakano T, Tanaka K, et al 2002.

Laterality of the performance of glaucoma mass

(&)



Colenbrander, Esterman &Uwk
CHFOHEERSFHREDLLE

Comparison of visual field assessment for visual impairment
classification between Colenbrander, Esterman and Japanese
method
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[Abstract] Purpose : To compare the visual field assessment for visual impairment between Ester-
" man grid(EG), Colenbrander grid(CG)and the Japanese method.

Subjects and method : 100 cases (64 men, 36 women) , average 66.5+16.1 years old, were
‘evaluated. Disease categories : Primary open angle glaucoma (POAG) 25, diabetic retin-
; opathy 21, hemianopia 17, retinitis pigmentosa (RP) 13, age related macular degeneration
~(AMD) 11, degenerative myopia 7, optic atrophies 3, and others 3. Goldmann I /4e mea- |
surements were assessed by CG-and EG. functional field score (FFS) and functional vi- .
sion score (FVS) were calculated and compared with the results of the Japanese method.

Results : As Esterman has no grids within 7 degree radius, Colenbrander grids counted 42

points in the same place. There was a high positive correlation between CG and EG both as to FFS
“{R=0.877), and FVS (R=0.867) . As a result, as many as 46 % of RP cases were classified into 1
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ABSTRACT. :
Purpose: The aim of the study was to determine the prevalence and risk fac-
tors for pterygium in a populatlon aged 40-74 years in Fukushlma Prefecture,
Japan.

Methods: Of 4185 citizens of the towns of Minamiaizu-machi and Tadami-
machi, 2312 (55.2%) gave consent to an ocular examination during a health
examination. Pterygium was diagnosed when a radially oriented fibrovascular
lesion growing over the limbus into the cornea was cbserved. Eyes with a his-
tory of pterygium excision were also diagnosed with pteryglum Prevalence
and factors associated with pteryginm were mvestlgated

Results: Of the 2312 subjects, 101 (4.4%; 95% confidence interval, 3.6-5.3%)
had pterygium in at least 1 eye. The average age (+SD) of the subjects was
64.3 + B.0 years. Gender, age, outdoor job history and smoking history were
examined as possible associated factors, but only age was found to be signifi-
cantly associated with pterygium in logistic regression analysis.

Conclusion: The prevalence of pterygium was 4.4% in the study population.
This low rate may be due to the northern latitude of these towns. Age was

associated with a risk of pterygium, but gender and outdoor job history were

not associated with onset of pterygium in this study.

Key words: Japanese — population-based study — prevalence — pterygium — nisk factors
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Intmducﬁon

~ Pterygium is a triangular fibrovascular

tissue that develops: from. the bulbar
conjunctiva and grows towards and
over the corneal limbus (Jaros &
Deluise 1988). The tissue may require
surgical excision if it affects vision by
encroaching on the visual axis or

_causing irregular cornea astigmatism

(Jaros & Deluise 1988). Many theories
have been advanced to explain the
cause of pterygium, but the definitive
causative mechanism is unknown. The

. prevalence of pterygium varies accord-

ing to age and sex (Moran & Hollows
1984), geographical location (Detels &
Dhir 1967), ultraviolet (UV) sunlight
‘ 1989) - and
occupation (Karai & Horiguchi 1984).
Environmental factors play an impor-
tant role n the development of many
diseases, and a higher prevalence of
pterygium has been reported at lower
latitudes and_ in countries with high
UV exposure (Taylor et al.1989;

McCarty et al. 2000, Shiroma et al.

2009). However, the rate of pterygium

- Acta OPHTHALMOLOGICA 2013 —
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does not always correlate with latitude
(Shiroma et al. 2009), as in the same
area, the effect of UV may vary due
to individual protection and lifestyle
(McCarty et al. 2000). Occupations
and activities with high UV exposure,
such as welding (Karai & Horiguchi
1984) and outdoor work (Cajucom-
Uy et al. 2010), have also been associ-
ated with a higher rate of pterygium.
There 1s ‘also a generally higher preva-
lence in rural regions than in urban
regions (Panchapakesan et al. 1998;
Wong et al. 2001; Gazzard et al. 2002;
Wu et al. 2002; Ma et al. 2007). The
pathogenesis may involve heat, micro-
trauma, a pterygium angiogenesis fac-
tor, chronic inflammation, genetic
predisposition and local eye stimula-
tion by UV, as reviewed by Coroneo
(1993). Previous studies (Shiroma
et al. 2009; West & Munoz 2009; Ca-
jucom-Uy etal. 2010) have also
shown that onset of pterygium s only
weakly associated with body height,
body weight, hypertension, hyperlip-
1daemia and diabetes mellitus.

The Kumejima Study was the first
Japanese population-based study of
the prevalence of pterygium (Shiroma
et al. 2009). This study was performed
1 the southernmost region of Japan,
and to our knowledge, a similar study
has not been conducted in the adult

population in a northern rural region -

of Japan. Therefore, the aims of this
study were to examine the prevalence
of and risk factors for pterygium in a
northern rural region of Japan and to
compare the results with those found

in the Kumejima Study and in other‘

populations.

Subjects and Methods

Study populatlon

The Locomotive - Syndrome and
Health Outcome in Aizu Cohort Study
(Otani et al. 2012) is an ongoing pro-

spective study of locomotive disorders,

health outcomes and common eye dis-
eases in Japanese subjects aged 40—
74 years. The subjects were residents
of Minamjaizu-machi = or Tadami-
machi ‘who completed a specified
health examination. This examination

is provided by insurance -organizations

such as the National Health Insurance
Society to people aged 40-74 years

who have the appropriate medical

insurance. The objectives of the exami-

nation are to protect against and
improve metabolic syndrome, which is
strongly associated with lifestyle-
related diseases, and to provide health

guidance to people found to have-met- *

abolic syndrome or premetabolic syn-

drome. The subjects of this study all

underwent this examination.
The overall demgn survey methods

and procedures of the study have been-

described elsewhere (Otam et al.
2012). Briefly, locomotory and fundu-
scopic examinations were carried out
only for residents who received an
explanation of this study, gave their
agreement and submitted written

informed consent when ‘taking the
specified medical examination. The -

study was conducted between 13 April

and 17 June 2009. The prevalence, of.

pterygium was examined as part of a

population-based epidemiologic survey
on ocular diseases. A total of 2851

residents of Minamiaizu and 1334 res-
idents of Tadami aged 40-74 years
were invited to participate The base-
line participants (n = 2312) repre-
sented 55.2% of the eligible residents
i the two areas. The study was con-

ducted according to the recommenda- .
tions of the Declaration of Helsink1:

and was approved by the institutional
review board at Juntendo University
School of Medicine, Japan.
Minamiaizu-machi and Tadamu-
machi are located in north-eastern

~ Japan, at longitude 139°46’N, latitude

37°12’E; and longitude 139°18’N, lati-
tude 37°21’E, respectively. The towns

are adjoming and have areas of

and 886 km’,
residents

approximately 745
respectively. Most

priate for a cohort study. The weather
in the region is cool, with average
daily temperatures of 9.7°C in Mina-

miaizu-machi and 10.6°C in Tadami- -
machi, and the yearly total rainfall is

1020 and 1193 mm, respectively. Both
towns have heavy snowfall, especially
i Tadami-machi,
of the-yearly total rainfall is snow. -

Examinations

The specified medical examination
included six components: (i) a ques-
tionnaire on medication history, smok-
ing history, occupation and history of
outdoor work; (ii) measurement of
height, body weight, abdominal cir-

- performed,

| have
remained in the two towns for many
years, making this community appro-

cumference and BMI; (iii) physical
examinations; (iv) blood pressure; (V)
haematological tests for triglyceride,
HDL cholesterol, LDL cholesterol,
blood glucose, and fastmg blood glu-

cose or HbAlc, and tests for hepatic

-function; and (vi) urmalysm

The first and current occupations of

_"the subjects were mvestlgated through :
 classification into 10 groups: (i) cleri-

cal work; (i) managerial work; (iii)

. professional: and technologlcal work,

(iv) sales; (v) service; (vi) security ser~
vice; (vii) agriculture, forestry . and
fisheries; (viii) transportation and tele-
communications; (ix) manufacturing
and labouring and 10 others. Subjects

with a work history 'in “agriculture,
forestry and fisheries were determined
. to be those with a history of outdoor

work.

Locomotory and ocular examina-
tions were then conducted 1 subjects
who submitted written informed con-
sent to this study. A detailed ophthal-
mic  screening  examination  was
including digital colour-
fundus photographs (45°) taken using
a nonmydriatic ocular fundus camera

system (Nonmyd «-D III; Kowa Inc.;
. Nagoya, Japan). Pterygium was diag-

nosed when a radially oriented fibro-
vascular lesion growing over the
limbus into the cornea was observed
with penlight (Doctor-Light; Neitz

Instruments Co., Japan). Eyes with a
“history - of pterygium excision were

also diagnosed with pterygium. Eyes
with an-atypical shape and invading
uissue, symblepharon and conjunctival
scar tissue, and a history of ocular
trauma were diagnosed with pseudop--
terygium and were not included as .

cases of pterygium. More than 99%.

of the diagnoses were- made. by the
same ophthalmologist

Data analysis .

~ All data were stored at Juntendo Uni- -
- versity and analysed using SPSS16.0 J
where about 55%

for Windows (SPSS Japan Inc, Tokyo,
Japan). An-unpaired z-test and chi-
square test were conducted to compare
age, gender, outdoor job history and
smoking history in subjects with and
without pterygium. Risk factors analy-
sed for an association with onset of
pterygium included gender, age, smok-

~ing history and outdoor work history,

because these factors have previously
been linked to pterygium in many




studies (Karai & Horiguchi 1984; Mo-

ran & Hollows 1984, Taylor et al.1989; -

McCarty et al. 2000; Shiroma et al.

2009; Cajucom-Uy et al. 2010). Body

height, body weight, hypertension, hy-
perlipidaemia, and diabetes mellitus
were excluded, because these factors
have previously been shown to have
weak associations with pterygium. The
prevalence of pterygium was calculated
by direct age standardization of the
population of Minamiaizu-machi and
Tadami-machi. Subjects were stratified
into 10-year age groups. and odds
ratios for all age groups were calcu-
lated in multivariate logistic regression

analyses. For analysis based on clinical
grades of pterygium, a case with bilat-

eral pterygram was classified according
to the higher graded eye (the worse
eye). Sigmficant variables (p < 005)
in umvariate analysis were used in
multivariate logistic regression analy-
ses. The odds ratio (OR) and 95%
confidence interval (CI) for an associa-
tion with pterygium were calculated
from the logistic regression model.

Results

Of the 4185 eligible residents, 2312
(55.2%) underwent the eye examina-
tion, The participation rate was higher
in the older age groups (Fig. 1). The
2312 subjects had an average age of
64.3 £ 8.0 years. Women were more
common among the subjects. com-
pared with the 1734 nonparticipants
(male-to-female ratio 1009:1442 versus
993 741, p < 0001, clu-square test)
Two of the 2312 participants had arti-
ficial left eyes, and therefore, 2312
right eyes and 2310 left eyes were
included in the analysis.

100%

75‘4‘

S04

Parkicipant rate (94}

255 b

O

<50 50-59  60-89  70-7

Ags group{yosrs}

Fig. 1. Parucipation rate by .age group. The
participation -rate was higher in older age
groups. 0J Nonparticipant, @ participant.

Distributions of age, gender, outdoor
job history and smoking history in sub-

jects with and without pterygium are .
shown in Table 1. The average age of -

subjects with pterygium in at least 1 eye
was 66.7 £ 7.4 years, and the average
age of those with bilateral pterygium

was 68.6 £ 6.6 years. These groups

had a significantly higher age than sub-
jects without any pterygium and with-

out bilateral pterygium, respectively. -

Gender, outdoor job history and smok-
ing history showed no significant differ-
ences between subjects with and

~without pterygium in at least 1 eye or

between those with and without bilat-
eral pterygium. Five patients were diag-

:nosed with pseudopterygium based on
‘an interview and consultation The

cause was trauma 1n three patients, and
the condition occurred after herpetic
keratiis in one case and for an
unknown reason (but probably after
keratitis) in one case. These patients
were excluded from further analysis.
Prevalences of pterygium for men
and women classified by age, outdoor
job history and smoking history are
shown in Table 2. There were 101 sub-
jects (4.4%; 95% CI, 3.6-5.3%) with
pterygium in at least one eye, including
36 (1.6%; 95% CI, 1.1-2.1%) with
bilateral pterygium. The highest preva-
lence occurred in the 70-74 age group,
and the prevalence did not differ
between genders. The prevalence
increased with age, but with no signifi-
cant *difference among age groups.
Gender, age, outdoor job history and
smoking history were examined as
potential risk factors in univariate
analysis, but showed no significant
association with pterygium (p > 0.05)
In multiple logistic regression analy-
sis, older age (OR = 1.36 for each 10-
year increase) was associated with
pterygium. Male gender (OR = 0.83),
outdoor job history (OR = 1.22) and
smoking history (OR = 1.14) were not
associated with pterygium (Table 3).
In a similar analysis, older age
(OR = 1.90 for each 10-year increase)
was associated with bilateral ptery-
gium. Male gender (OR = 0.92), out-
door job history (OR = 1.95) and
smoking history (OR = 0.75) were not
associated with bilateral pterygium.

‘Discussion

The study showed that 4.4% of the
Japanese population aged 40-74 years

in a northern rural region had ptery-
gium in at least one eye and 1.6%
had bilateral pterygium. The preva-
lence of pterygium has ranged from

28% to 33.0% in previous popula-
- tion-based

studies (McCarty et al.
2000; Wu et al. 2002) A prevalence of
33.0% was found in a Chinese popu-
lation aged =50 years in~ Doumen’
County, Southern China (Wu et al.

2002), and a rate of 30.9% was found
in a Japanese population. aged

>40 years in a south-western island of

Japan (The Kumejima Study, Shiroma

et al 2009). In contrast, a prevalence

of 283% was found in a Caucasian

population aged 240 years in Victoria,

Australia (McCarty et al. 2000), and a

rate of 6.9% was found in a Chinese
population aged 240 years in Singa-

pore (Wong et al. 2001)

The relatively low prevalence of
4.4% 1n this study is similar to that in
the study in the Australian state of
Victoria (McCarty et al 2000), which
1s of interest because the latitudes of
the regions of the two studies are sim-
ilar (Minamiaizu-machi and Tadamu-
machi, 37°N; Victoria, 37°S). Camer-
on and others have proposed the pres-
ence of a ‘pterygium belt’ located at
37° north and south of the equator
within which pterygium prevalence
increases with greater proximity to the
equator (Cameron 1965; Detels &
Dhir 1967). The locations in the two
studies are at similar latitudes that are
farthest from the equator in the ptery-
gium belt, which may account for the
low and similar prevalence of ptery-
gium. However, the prevalence may
not necessarily be related only to lati-
tude (Panchapakesan etal. 1998,
Wong et al. 2001; Gazzard et al 2002;
Wu etal. 2002, Ma etal 2007)
because each study differs in the num-
ber of subjects, race, age distribution,
lifestyle and occupation

One limitation of the current study
was that the response rate was low
(55.2% of eligible participants), which
could have caused significant selection
and information bias that could lead
to under- or overestimation of rela-
tionships. The subjects of the health
examination were persons aged 40—
74 years who enrolled in the National
Health Insurance system. Enroiment

is not compulsory, but 1s voluntary.

Consequently, basic data for persons

~who did not enrol in the National

Health Insurance are not available.
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Table 1.} Charactenistics of subjects with and without pterygium.,

Subjects with
¥ : any pterygium!
Pterygium (n = 101)

" Subjects without

any pterygiim

 Subjects with
bilateral pterygmm* ,

Subjects without
bilateral pterygium

(n = 2211) pfvglue n= 36) (n = 2276) » _p-value,
Age (years) o T 667 + 7.4 64.2 £ 8.0 .. 0.002. 68.6 .+ 6.6 64.2 +.8.0 0.001
Gender (male/female) 37/64 906/1305 . 0.444: 14/22 929/1347 - . o 0.950
Qutdoor job history* 29.7% 22.3% ‘ - 0108 36.1% . 22.5%. - : 0.082 -
Smoking history : 12.9% 14.3% o 0. 795 ) Al 1% ) 143% : 0.762

* Outdoor jobs include full- txme and part-time outdoor jobs during the lifetime of the sub;ect

T Any pteryglum is defined as pterygium in either eye or both eyes..

* Bilateral pterygium is deﬁned as pterygium in both eyes. - :
p-value for sub;ects with' pterygmm versus wnhom pterygmm (unpa:red - test or chi- square test)

Table 2. PrcValeﬁce of ptefygium by» genderk ;

Women (95% CI)  Total (95% CI)

Pterygium Men (95% CI)
Any pterygium* - 3.9%: (2.8-5.4)
Bilateral pterygum® 1 5% (0.8-2.5)
Age ‘ , L
<50 2.6% (0.3-9.2)
50-59 ©17% (0.3-4.8)
60-69 4.4% (27-6.8)
70-74 5 1% (2 7-87)
Outdoor job history
+ 52% (2.5-9.4)

- k 3.6% (24-5.2)
Smoking history .

¥ 3.3% (1.5-6.1)

- ) 4.2% (2.8-6.0)

4.7% (3.6-5.9) -
1.6% (1.0-2.4)

©4.4% (3:6-53)
C16% (1 1-2.1)

3.2% (0.7-9 0)

4.5% (2.3-8.0)

3.4% (2.1-5.1)
73% (4.9-10.3)

6.0% (37-9.2)
4.2% (31-57)

7.4% (2.1-179)
4.6% (3.5-5.8)

2.9% (1.0-6.7)
33% (18-5.5)

3.8% (2.8-5.1)
6.5% (4.6-87)

57% (39-8 1)
4.0% (3 1-5.0)

4.0% (2.1-6.7)
4.4% (3.6-5.4)

Cl = confidence interval.

* Any pterygium is defined as pterygium in either eye or both eyes.
' Rilateral pterygium is defined as pterygnr‘i in both eyes.

Table 3. Logistic regression analysis of factors with a possible association with pterygiﬁn'i

Odds ratio Bilateral Odds ratio
Any pterygium* (95% CD pterygium’ (95% CI) -

Adjusted odds Adjusted odds
0Odds ratio ratio - Odds ratio ratio

Age (years)

Ageper 10 1.4171.09,1.8)
Gender o

Male 08370.55,1.26)

Female 1) 1)
Qutdoor job history?

+ 1.47{0.95,2.28)

=i 16 1)
Smoking history :

+ 0.88.10.49,1.60) .

-1 16)

1.36 (1.04,1.78)

0.83 (053,13)
- 1.22°(0.77,1 93)

114 (0.60,2.18)

e

1E)

16)

190 (1.20,3.01)

092 (0.47,1.81)
1 95(0.98,3: 88)

0.75 (0.26,2.13)

178 (1 10,2.89)
0.98 (0.48.2.02)
16

143(069294)
16 '

1 00 (0.33,3:09)

1)

CI = confidence interval

* Any pterygium is defined as pterygium in either eye or both eyes.
' Bilateral pterygium is defined as pterygrum in both eyes. : B
i Outdoor jobs mcluded full-time and part-time outdoor jobs during the hfenme of the subgect :

The mean percentage of this popula~
tion who took the health examination
specified by -the Ministry of Heaith,
Labour and Welfare in Japan was
433% in fiscal year 2010, (http://
www.mhlw.go.jp/stf/houdou/2r985200
00024j2g-att/2r98520000024;3x.pdf).

Disease

prevention
because this percentage - is

is hmxted; ,
similar

- McC ""'ty etal.

every year. Various kinds of bias mn
data collection from the questionnaire.
(for example, on job history used for
identifying outdoor workers) may also
have influenced the results. Also,

patients were diagnosed with ptery-

“- gium by an ophthalmologist using pen

light alone; therefore, it is possible -
that “extremely small pterygium may
have been overlooked -

In the analysis of ‘age groups, we
found that age was a significant risk

- factor for the -development of ptery-

gium, a firding that is consistent with
most previous studies (Panchapakesan
et al. 1998; McCarty et al 2000; Lu-
thra et al. 2001; Wong et al. 2001; Ma
et al. 2007; Lu et'al. 2009; Cajucom-
Uy et al. 2010), aithough one study
found that age was not a significant
factor (West & Munoz 2009) Age
was also significant in a multiple logis-
tic regression model (OR = 1.36 for
each ' “10-year increase) Pterygium
rarely remits once it develops. More-

- over, eyes with a history of pterygium

excision were also diagnosed with
pterygium in the current study and in
previous ‘studies. Older age cohorts
may also' have higher levels of
sun/UV-B exposure because of less
use of sunglasses, which may also
account for the significant association
of age with pterygium-(McCarty et al.
2000). Overall, the results of this and
previous studies indicate that it is very
likely that the prevalence of pterygium

" increases with age.

The association of gender with

- development of pterygium is contro-

versial. Various studies have reported
that men are at higher risk than
women (Panchapakesan et al.1998;
2000; Wong et al.
2001 Ma et al. 2007 West & Munoz

- Caj 2010),
whereas other _studies; have found no
gender dxfference (Luthra et al. 2001)
and a higher risk for women (Wu
etal. 2002). Previous studies have
shown that outdoor work is signifi-
cantly more common 1n subjects with
pterygium than in those without ptery-




gium (McCarty etzl. 2000; Luthra
et al. 2001), with cumulative exposure
to UV radiation playmng a signiicant
role, and one studv showed that
women have significantly lower cumu-
lative exposure to UV radiation than
men (West et al. 1998). It has also
been suggested that mean ocula- sur
exposure is significantly higher in sub-
jects with pterygium and that there is
a strong relationship between li“stime
ocular sun exposure and lifetime ocu-
lar UV-B exposure (West et al. 1998).

The relationship between the risk of
development of pterygium and gender
may also be complicated by lifestyle.
In the present study, men hLad a
shghtly smaller odds ratio of 0.83 for
any pterygium and a slightly smaller
odds ratio of 0.92 fer bilateral ptery-
gilum in multiple logistic regrassion
models, but these data did not show a
significant difference. Subjects with a
history of outdoor jobs had slightly
larger odds ratios of 1.22 for any
pterygium and 1.95 for bilateral ptery-
gium, but again the risk for pterygium
did not reach a significant level This
may be because the towns of Mina-
miaizu-machi and Tadami-mach: have
heavy snowfall between November
and March, and thus, outdoor work
is difficult for about one-third of the
year, which may reduce the risk of
exposure to UV radiation.

The Kumejima Study indicated a
significant difference in the prevalence
of pterygium for subjects with a history
of outdoor jobs. The yearly mean
hours of sunhght m Kumepma is
21600, compared witk: about 1200 in
the region in the current study. The
residents of Minamiaizu-machi and
Tadami-machi also tend to work in the
early morning and evening, when UV
radiation is weak. The fewer hours of
sunlight and greater snowfall may lead
outdoor workers in these areas to have
lower cumulative exposure to UV radia-
tion. This may also have caused the
absence of a sigmficant diffzrence
between the genders, alzhough mer may
have a higher risk for the develooment
of pterygium even after adjustment for
exposure to UV radiation (McCarty
et al. 2000; West & Munoz 2009). In this
study, there may also heve been an inter-
action between gender and outdocr job
history Thus, other factors may affect
the relationship between gender and the
risk for pterygium. Our data suggest that
a more detailed evaluation of the asso-

clation with UV radiation based on
total working hours and protection
agamst UV (McCarty et al. 2000) is
needed in future siudies.

Some studies havz suggested that
smokers are less likely to have ptery-
gum (McCarty etzl. 2000; Luthra
et al. 2001), but smoking has been
found to be a risk factor for pterygium
among Chinese peonle (Wong et al.
2001). In the present study, smokers
had a slightly higher odds ratio of 1.14
for any pterygium and slightly lower
odds ratio of 0.75 for bilateral pterygium
in multiple logistic regression models,
but these effects were not significant.
Induction of hormones or the immune
system by smoking has been suggested
(West & Munoz 2009), but further stud-
ies are needed to resolve this issue.

In conclusion, the prevalence of
pterygium was 4.4% among subjects
aged 40-74 years 1 Minamiaizu-
mach: and Tadami-machi, which are
towns 1 north-eastern Japan This 15
one of the lowest rates reported in a
population-based study and lower
than that m the Kumejima Study,
which 1s the only previous Japanese
population-based study. Age was
associated with a risk of pterygium,
but gender and outdoor job history
were not associated with omnset of
pterygium in the current study.
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