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Abstract

Double flash resolution (DFR) at 20° central part of the visual field was measured and compared
between young and senior subjeets. Critical flicker fusion (CFF) and increment thresholds were also
measured to calculate the differences among these three tests. The sensitivity of CFF, which increased
when the examined locus was closer to the center of the visual field, showed the same function as an
increment threshold in both young and senior groups. On the other hand, the sensitivity of DFR had
a different function to that of CFF or increment thresholds. In the paracentral region, the sensitivity
of DFR increased when the examined locus was closer to the center of the visual field. In young
subjects, however, the sensitivity at the center was lower than the one at 5°. We speculated that the
pattern of impulse discharge was different at the center and at the paracentral region, which would
be explained by receptive field properties or sustained and transient functions. The decrease of
sensitivity of DFR with aging was more pronounced in DFR than in CFF, and this tendency was more
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significant in the paracentral region than in the center of the visual field. These results suggest that
the decline of the function of the neurons in the paracentral region is more significant than that in
the center. Additional tests showed us that the sensitivity curves of DFR or CFF did not change
significantly according to the stimulus luminance. (Acta Soc Ophthalmol Jpn 92 : 591—602, 1988)

Key words: Double flash resolution, Critical flicker fusion frequency, Visual field, Aging, Time-

dependent function
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1 Increment thresholds measured using the Tiibinger perimeter are plotted as

a function of the field location from the center. Closed circles represent the
young group and open circles indicate the senior group. A) At the temporal
visual field, B) superior visual field, C) nasal visual field, and D) inferior
visual field.
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A T-values and their significances in the increment thresholds of different visual fields between young and senior
groups.

Temporal Superior Nasal Inferior
Y 20.6 20.8 20.8 20.5
0 t=3.90, p<0.01 t=3.61, p<0.01 t=3.48, p<0.01 t=2.76, p<0.05
3 18.1 18.2 18.5 18.6
Y 16.4 15.3 17.3 167
5 N.S. N.S. t=3.15, p<0.01 N.S.
5 15.7 14.2 15.2 14.6
Y 13.7 12.1 14.6 13.3
10° NS. N.S. N.S. N.S.
S 13,3 11.1 13.9 12.4
¥ 10.0 12.9 11.0
15° NS. N.S. N.S.
S 9.4 11.4 10.7
¥ 11.0 10.0 10.6 9.8
20° N.S. t=3.18, p<0.01 N.S. N.S.
S 9.7 7.2 9.6 9.5
(Y : young group, S : senior group, N.S. : non-significant)
£ 1
B : T-values and their significances in the increment thresholds between 5° and other
loci in each group.
Temporal Superior Nasal Inferior
0 t=-9.26 t=-10.9 t=-6.19 t=-8.61
p<0.01 p<0.01 p<0.01 p<0.01
? . t=7.06 t=8.62 t=13.5 t=6.52
Young 10 p<0.01 p<0.01 p<0.01 p<0.01
15 t=7.46 t=16.5 t=9.98
p<0.01 p<0.01 p<0.01
I t=-8.68 t--8.52 t=-9.07 t=-7.72
p<0.01 p<0.01 p<0.01 p<0.01
: o t=4.56 t=6.59 t=4.83 =713
Senior | 10 p<0.01 p<0.01 p<0.01 p<0.01
15° t=11.4 t=7.85 t=10.3
9 p<0.01 p<0.01 p<0.01
CFF e\ T (K 2A—D) HRE & Rkkic, HEF
® 1 PO TREEFHOREDOHAEERHL VETLTE
C : T-values and their significances in the difference of h, e d HEEXDD, Fhlosfcr
the increment thresholds between 5° and other loci were o g = . 3 " .
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1 | Ns. Ns. | L3 NS. #ic, DFR O#5R %K 3A—H 1R LIBER A
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2 Periodic time of the critical flicker fusion thresholds (CFF) are plotted as
a function of the field location from the center. Other details are the same as

Figure 1.
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A : T-values and their significances in the CFF values of different visual fields between young and senior groups.
Temporal Superior Nasal Inferior
L 31.2 31.4 31.4 31.6
0° t=3.33, p<0.01 t=3.35, p<0.01 t=3.39, p<0.01 t=3.02, p<0.01
247 34.9 34.9 34.8
Y 42.4 . 43.7 41.9 44.6
5 NS, N.S. N.S. N.S.
S 44.5 44.1 44.5 43.8
b'd 51.0 54.3 48.4 53.0
10° N.S. N.S. t=2.48, p<0.05 N.S.
S 57.0 85.5 55.0 55.9
Y 64.4 52.0 58.8
15° N.S. N.S. NS
S 62.1 59.0 63.9
Y 60.9 ) 69.3 58.6 66.1
20° N.S. NS, N.S. N.S.
S 66.5 67.7 64.7 69.2
(Y : young group, S ! senior group, N.S. : non significant)
= 2
B : T-values and their significances in the CFF values between 5° and other loci in
each group.
Temporal Superior Nasal Inferior
o t=-7.89 t=-9.95 t=-6.07 t=-9.67
p<0.01 p<0.01 p<0.01 p<0.01
7 7 =561 t=3.52 t=4.56 t=5.26
Young 10 p<0.01 p<0.01 p<0.01 p<0.01
15 t=3.75 t=5.85 t=7.09
p<0.01 p<0.01 p<0.01
0 t=-7.83 t=-5.72 t=-7.77 t=-7.79
p<0.01 p<0.01 p<0.01 p<0.01
. " t=6.24 t=5.13 t=6.32 t=7.39
Senior | 10 p<0.01 p<0.01 p<0.01 p<0.01
15 t=6.42 t=5.47 t=5.82
h p<0.01 p<0.01 p<0.01
E, MEMCHERTBERMETT3000, /774
& 2 FEOERICIE K E B RDd i o fe,

C : T-values and their significances in the differences of
the CFF values between 5° and other loci were calcul-

ated between the two groups.
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3 Stimulus onset asynchrony of the double flash resolution (DFR) are plotted
as a function of the field location from the center. A) At the temporal visual
field, B) upper temporal visual field, C) superior visual field, D) upper
nasal -visual field, E) nasal visual field, F) lower nasal visual field, G)
infereior visual field, and H) lower temporal visual field. Other details are the
same as Figure 1.
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A : T-values and their significances in the DFR values of different visual fields between young and senior groups.

Temporal Upper Superior

temporal

Upper nasal

Lower

) .
Nasal Lower nasal | Inferior temporal

6454 51,(64-6]¢—3.76, 652

2.2

p<0.01

71.6 72.0

t=3.89,[65-1

p<0.01

t=4.11,[66-0)t =351, |66-6{y—4 24 [66-5]¢—4 7, |66-4|4—4 18,
p<0.01

72.6 73.5|P<0.01 [73 5p<0.01 [5 &

55.1| —g 49,5504 =9.93, [39-2

t=3.08,/36.3

t=10.5,|56-5t=9.35,195-9 ¢ =11.1,{58-4 |t =9.63, [99-5 |t =8.65,

73.4

72.3[P<0-01 |74 g

p<0.01

p<0.01

p<0.01 p<0.01

74.1 74 7.1 73.9

59.2|;_7 g1, 63-1

t=7.05,|%8.1

10°

78.0[P<0-0 g 5

p<0.01

t=10.5,/96-9]t=10.4,57
p<0.01

3
—
Il
[}
™)
=2

t=9.82, 60.8 t:7.31‘ 59.5

79 p<0.01 80.6

69.2|¢_5 gg |74.9

87.4|P<0-0 /g3 5

t=4.43,[58.7

p<0.01

p<0.01

p<0.01

89 92.3

73.5|¢_4.56, (8511~ 82, [90.4

t=2.77,|81-5

6
0
.8
t=5.27,|64-9|t =7 40, |67-6 | 4 .68,|72-3 |t =5.07, |69
3
.0

-
Il
-
9%}
(%3

t=2.65,(38-5 |t =2.12,|81-5|¢=2.38,

20°

o
o
v
Il
o
=
=

2.5 p<0.01

p<0.01

98.3 112.3

p<0.01

t=4.00,|74-7|t=5.77,|82
1p<0.01 0

p<0.05 -[p<0.05

100.5 p<0.05

n

95.6(P<0-01 [gg 1 94.5

(Y : young group, S : senior group)

*® 3
B : T-values and their significances in the DFR values between 5° and other loci in
each group.
Temporal Superior Nasal Inferior
0 t=9.49 t=6.03 t=10.7 t=7.78
p<0.01 p<0.01 p<0.01 p<0.01
. ~ t=3.68
Young 10 NS, p<0.01 N.S. N.S.
15 t=7.84 t=4.88 t=7.71
: p<<0.01 p<0.01 p<0.01
& t=-2.50
0 N.S. p<0.05 N.S. NS.
. . =il 75 t=5.43 t=4.69 t=3.92
Senior | 10 p<0.01 p<0.01 p<0.01 p<0.01
15 t=6.58 t=7.88 t=6.44
o p<0.01 p<0.01 p<0.01
(N.S. : non-significant)
%= 3 ORREE, Stk SAREE A L TR ORIV

C : T-values and their significances in the differences of
the DFR values between 5° and other loci were calcul-
ated between the two groups.

Temporal Superior Nasal Inferior
o t=7.72 t=5.86 t=7.67 t=6.88
p<0.01 p<0.01 p<0.01 p<0.01
" t=-2.82 . t=-3.43 '
10 p<0.01 NS. p<0.01 N.S.
15° N.S. N.S. N.S.
20° N.S. NS. N.S. N.S.

(N.S. : non-significant)

FRWESHbATEDY, H4xofRbFAKT, CFF
BREELRL % —vERLTW, Lal, HE
EAHELREEEYSEREICLThick, foilic
FVGEERGVEERZRLTW D &b, SRELYH
ET5ECFFD 22 —v BT 5 &%E 2 Aul-
horn bW E G R -TERTHoT. 2O EdD
CFF it E D 4T <, hoEROBE G258 &
Exbhl, ~BRCEAFOKEIRXFLERLELEL,
&5 L WE CFF 0 28T O K & 2 XHEH.OE
TA45, WCEIHMTR8 s THY, ZEFIKEVE



36—(600)

é_
= 90
S 80t
2 70f
2 sof
=R R TR TR
= FIELD LOCATION
A
z
Z 80f
S 10f
< 6o
2 s50f
= B TR TS
&= FIELD LOCATION

B

HIRE&EE 92% 4%

= 110}

s 100}

2 90f

2 g0t

= 0 .
= 0° 5°10°15°20°
g FIELD LOCATION

€

£ 1o}

£ 100f

S 90f

5 80f

g 0

= |
= 0° 5°10°15°20°

FIELD LOCATION
D

4  The DFR curves under two different stimulus conditions are displayed. The
solid line indicates the DFR function when the same luminance stimuli were
used at all field locations. The dotted line indicates the one when the stimulus
luminance was set at the same log units above the threshold as the one at 20°
paracentral location. A) A.S. 34 years old, B) T.Y. 36 years old, C) K.M.

63 years old, and D) S.0. 61 years old.
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5 The CFF curves under two different stimulus
conditions. Other details are the same as Figure 4.
A) MK. 27 years old, and B) K.M. 26 years
old.
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