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Age-related Changes of the Normal Visual Field Using Colored Targets
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Abstract

The authors evaluated the influence of aging on the normal visual field sensitivity and the color
visual field sensitivity. The central 5° visual field of 259 normal subjects (ages 10 to 79) was evaluated
with Program Macula of the Humphrey Field Analyzer. Visual field sensitivity remained constant,
irrespective of age, until 40 years. In contrast, sensitivity decreased linearly with aging after 40 years.
The age-related decline of visual field sensitivity was most remarkable using a blue target. Visual field
sensitivity gradually decreased toward the peripheral retina measured by white, red and green
targets. However, using a blue target, at 1°-2° locations from the fovea, sensitivity was the same as
foveal sensitivity. There were no statistically significant differences of visual field sensitivity between
the lower half of visual field and the upper half, and between the temporal half and the nasal half. At
all test locations, the ordering of visual field sensitivity was white >red >blue >green target. (Acta
Soc Ophthalmel Jpn 96 : 1317—1324, 1992)
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TE, Ex0BEETFINCL D, EBREOEFEDN
TP+ r@BER L ERATVWBYS, TodiiF
WHEORVIZL Y, REQEFLVEFCELET
i —EBOEETETT5 &\ 5 HEVe, &
BExbsHEmeie, ToRIMCETTALVI4#
HonRbhs, i, BREFCOWLTORENDY
ERTW50, REFTONLE WEEE, ¥R
BEXOEER, 7 108 —ONFERFETR EORIES
ER—EThVWEVCIRBEEAET LR, EbiL,
HEHRE T L 2 ARFORENT( LIV TORE
RALhw, $8, BHEFLED, BBRFHYE
KIGHAT3esicb, EFEOREFRLERTTRO
ETHDHEEZ, SEEZELIERTOBHETHD
FeH—, BREICL ZRENTEL~v 7 ) —HE
BEFFORHBXYH VT, EEEZNRCMBICL A
ISR E A L 2 BET L1,

II ®NREILIOHE

BERTET (£3.0D LIA) oft, BT,
BIRFNCRESED o, AEOEE L, BERD 1.0
DEoegkEzx B S eEREELRSRE L, HE
ik, ~v7 ) —HERETET A 630 2FHAL &,
AEEREELT, HBIAKRIATVSH, & T,
MOBHELHA, TREE 31.5ash, o KE X
4.0 mm? (25 0.43° T Goldmann 111 #H24), 2/RE5R
0.2sec TiT-7t, BIEEX dB=10{log( (5 AHEHE
)/ (BREh-fEEE))) tRREnb dB T
Al SEERLACABHEEORIEEERE (0dB)
OfEZA : 10,000 asb, 7% : 457 asb, & 341 asb, & :
310.5asb Th - 7o, B2, BERE 7 = 7 5 &
Macula ic X v, ROBEHRLETHIEESLARE
o 2RO 1TAL L, BIESOMERFPLER S
RIZETF, ZHRY, SoBFLogTHS (K1),
HHEE OB 3.5~6.0mm T, YL HENE
IE FCRIZE % 1T - 7=, Suprathreshold ¥ & b 3 B
SEExni2@E & 3E B OREEOFEEY F O
CRIHBREL L, i, # FHRECIZAED
B, RREM>2TdB DX 5 IcHRINABZ EMH DA,
FTOBEIETL2TdBERE L LTCEALL. &
[\, Mg s Lo, BlIEckRL, SEZEE (short
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*®1 X #
I =} 7 H #*
10—19 36 5 5 5
20—29 12 10 12 5
30—39 18 5 5 5
40—49 17 5 8 5
50—59 24 5 8 5
60—69 13 5 6 5
70—79 14 5 6 5
134 40 50 35(HR)

{#be £ (false negative) 10% LA @ ZE#E A 7o 10 5%
B TIRETOEESE 2594 259 B ThH-71(F 1),
BB REBEET Lo, SREBEER & L THBYE
Rl BITATHEOMETEN ¥ 7 F STAX 98,
STAT FLEX, NAP #*{#/ L 7z, 5 &2 (X non-paired
t-BEEIC L DHIE L, BEOY ORI ZFE
X HBITERIC LD, ERO—BERCLZERDZ
b, ZTERTAVCRERBERC L D HREEN D
WZ EARE X T ioiedh, HAa SBITHRER TR
Chl»fe, REERTHHEEAZ2ER X2, =74 Y=
a+b (X—-X,) ORPFEICLDERE L LIKKRD
fo. ThXhoBHECT, BREETI AT ERHELE
HlLictzsn BEFELEITAD S bARETIR
82.4% (14/17), FHETI64.7% (11/17), BEE
TI% 52.7% (9/17) 43 35~45 B I RS EEAR T BRSE R 2
FAELL, ¥, HRETIL52.9% (9/17) 4 45~55
BICRERTHEFERAFELL., bidciEko—
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LB 15 BRI, FHRETI 40 SRR 22 (R & 40 %LL
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0.51dB, #2312 32.2—0.11 x%E# dB(p<0.05), #
WETI, BT 1224.6+1.84dB, # ¥ 1232.9—
0.22 x5 dB(p<0.01), FHEETIL, FIFIL 24.3+
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33.9 | 345 | 347 | 340 366 | 378 | 37.0 | 396 25.9 | 265 | 262 | 255 330 | 30.3 [ 32.1 | 336
138 [1.72 | 147 | 144 | B | 007008007012 |R 158164164181 |8 B019|014 017|020 [#
w339 (343|343 |34 | @|373|388 375|405 | m| 258|262 263|259 [m m|332 316|358 377 |
PO Lo Lo BLE
1.38 | 168 | 1.72 [ 1.57 009 |0.10 | 0.08 | 0.13 176 | 1.78 | 203 | 1.48 019 | 015 [ 0.22 | 0.27
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A 159 | 152|159 | 168 202 0.14 | 0.08 | 0.10 | 0.18 0.12 B |s5[141]172]158 0.51 021 | 0.16 | 0.18 | 0.26
240 | 241 | 234 | 245 264 326 272|316 192 |18.7 | 185 | 187 19.7 | 213|192 (178
2.39 | 1.90 | 2.44 | 1.90 012021012020 254 | 2.40 | 261 | 2.02 006 | 0.08 | 0.05 | 0.04
24.9 | 248 | 248 | 250 31.2 (308|318 | 309 19.2 [ 196 | 203 | 19.7 207|232 | 211 | 194
H|197|248 | 195|202 |8 ¥lo17)019| 019|018 | & H|193|155|176 | 167 |# B 006 | 009|007 005 |®
m| 245 245|252 | 249 g w311 300]337 318 | m| 196|200 201|195 g w241 | 208 (196|237 | g
Lle O L0 4 B
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3 ZOGEENOBESER.

¥FTORBER 1 R LAAESACHEL, 1T 120REECHIcd. T, BOEIZIC
i

AARE EASERMOREDFIHE (dB) * kB, EEEX (dB) # TBR T, 4 40
U EORBER TR (dB/4E)  FEUC, ERAOEHE (dB) # EBicRT. B HA8E £ 50
WA ORE D FIHE L EHERE. A S0 ZU LORERTRLEERAOEHHE.C. HHE £ .
40 BRSO REE O FI9E L ERER A, & AR LoMER TR LEREOEHE, D BEE
ZE 140 BT O RAE 0 T L BERERE, A 40 L EoREE TR L ERS 0B,

#®2 AP OERE

o 5 i # #
10~19 37.4£2.09 27.4%0.55 25.0+1.874" 24.0£2.35
20~29 37.4%+1.83 27.6+0.524" 24.3+1.92 1 24.0+1.22
30~39 37.7+£2.08— 27.24+0.45 25.0+1.87 24.8+2.28
40~49 36.8+1.65 27.6+0.56 22.1+2.47 22.6+1.l4}
50~59 36.2+1.68 26.2+1.79 20.8+1.49 21,0+1.22
60~69. 34.242.12 25.8+2.49 19.8+2.32 18.2+1.92
70~79 33.6%1.50 23.4%+2.30 15.3+2.42 16.4+1.94 }
*p<0.01, **p<0.05 (Bl dB, FHfl + EER(RR)
¥ 50 LI E oM THEEZLH - 12 (p<0.0D), & 2, BREFJREETE
HEECIL, 30 f42324.842.28dB LB BELEL, B2, 3mETLor, ROLEICBTIEICHES

50 X & DRT(p<0.05), * 7 60 LI & ORITEE R TR, BABE:0.124dB/4F, HEE:0.11
EHH -7 (p<0.01), dB/4F, FMREE 0 0.22 dB/4F, FREE  0.14dB/5ETH
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(dB)
oo B(n=18)
40 ~ w--m Fin= 5)
o-o =5
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Hill S0 g S48
E4 BEsoREE S (3012,
ke 45 ~225 DR B0 5 HoBESM, A 1135 ~315 DR Lo 5 moRES A,
A LEHE L RERER T,
, BHRECL AREERTFRIRIKEL T, 2D £33 EHREMARIRER

HHRECIARNECHOBREL b FRCHECHA
7= (p<0.01),
3. BAERORBREST
NROREREEA VT, 45°~225 D4 Lo 5 &
FEh, fLERPRICLCHERRY Lic (K4
-1, A, # BRETE, LS TRBE G,

(n=El34) 262.8+11.6 263.6+11.8 263.2+11.6 263.3+11.7
(nﬁm) 188.6+10.6 187.7+10.5 188.8+ 9.9 187.5+12.2
(n:%SO) 175.1+16.6 177.7£17.2 176.2+17.0 176.7+16.8

(o) M1.9+13.6 142.5+12.8 142.2412.6 142.313.5

FO~BEnBHIC >R TRERETL, FOEREE 1
~2Ehi M oREOMICEEEE R D LA
(p<0.01), LA L, FRECTHIO L 5 LRBEETIX
Zbht, hroThLEL b '~ Bh 7oA o R
EolindLERE - AErCeRmWEE D - 2,
i ERE L, FOERE L U~ B hicifizo
RREOMIAEEN oo LR EREORETH
HeELI, 135°~3150EREDOS Sx LR
LRAETH-7 (F4-H).

4, HARE & TRAIRE, BEARE « SRRSO
B
SFlOBIERKELY HGT, WESD S brhLER R
< 16 &A%, EFEFEECTAEE S & FRREECE
FIR B st @ 8 S0, HAHEE & RAlfEEo 8
BEYorglt, ToREBMELRLLE, SofafE

(Bf7 dB, FHE + BHERE)
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5. A—RIESICH (T 5 EEENRE

[ e EREYE L TRHELLBE, 28Rk
BWTHZELL 1T A0 5b 16 5T, B, # & &
B HCCHIE Lo RERET L, OB
B AERYES RT, ARELhoBRE, i
ELrE, BAEOMICIERELD - 23 (p<0.0D),
FEE L SHE oMt BREZ R er o,

IV % #

1. BEESICHITH2INEIC L 5 BEREEL
AR REEE S INE I FEE T4 5 & L IRk bt
ShTuwich, FofEFFER—ERC X 5ERKER
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T A0 AT BB E D, ToH0.12dB/F0ES
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ER—) @ 0.12dB/4E L L7, SEFID CERE
EHAGCTRIE L, SoBHETh 40 EaTHEs bR
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BIEAEHE A2 TR S hCHEERE L, RbE
ErguwsFHEns 0 RoEX R EET R
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LR ERFh, GEE  r=0.129, 0.015dB/%,
FH W r=—0.067, —0.008 dB/%, FHE r=
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40 RATEE CRER—ETHD LELL. k¥, 40
MRELAERVERIIOETS D, TnLEIOZ Lk
BT, L, Bk, 47 &b 5 &L
Lo RCRAFOFHPEZI TV LRELTVLS
ZEhb, SEOBRIFYROHLLDEE LT,
% 7o, BREIFRNC AL O k4 40 mE LR SHEIN L
TLAEVIREVRS—RTHIDEE L, $1e,
ERECECCHAREN—EOETFTETET 52
ST 2onT, JNIARNIFC 10 BLFETRENEL
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RHEB TR a1, EEEOCHEE, hHRToORE
ETF, KEaARBE, BEILR #REH, EE~0oRE
B EOBATTE LR LLDM, SHEL
PN ETHB L Bbhi,

2. BRERIREETE

EFOBHETS 0 FATE»REERTIEE -7,
LT, BREETRIFAECL 5ECHECEE
I bibhic, Mot s eagoficonTiigd ¥
TIRENALND, FORAR, FRTcoElrE
fhE TR TWH8 oM HAREE O, ik
RERREOB AL LS HBE b, MEIEAT
b RoEL SEN, EERARBEORL LS
LB LEHHEIRTWEY, LT, ZoFEEER
THHE#BROBRC L H, FHERCHELMEL B
bhaMExh, HrORE—FLE, 1, BF
FHEAEORKEE LT, KAEBEOHB(IERHEL
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E s

3. BAESNBEST
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HBHW, A5 —on, Z2HF (spatial summation) &
BFEIAD (temporal summation) 2 2WTTH D, il
BT, ZERIENEA, L D FHTREL,
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LIRHENTEEERA bR o o1, TOBEHALE
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— A, WRXOHE, BEXoREAF—Thuv&
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Blue, #:/% Hoya R 62, #ki(% Hoya G533, Hm)ix
BTHote, El, ~v 7)) —HBHRFfoFHEE
broad spectrum TH h, HEIEE 31.5asb 0 HEH
TORETHFEINAREY FE - - EESRDH S

Do & 5 ABAAEREE (L - WED 1323

L Bishtc, Johnson 58, cutoff filter  H\ 7z
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