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The Relationship between the High-Frequency Component of Accommodative
Microfluctuation, Accommodative Lag and Accommodative
Amplitude in Presbyopic Eyes
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Purpose: To determine the relationship between the high-frequency component of accommodative microfluctuation (HFC) and
accommodative lag in presbyopic eyes and how they affect the subjective accommodation power with other ophthalmic factors,
such as pupil diameter and corneal multifocality.

Methods: Forty subjects (80 eyes) were included in this study, and the non-corrected distance and near visual acuity was meas-
ured and then converted to log MAR vision. The addition power for 33 cm near visual work was also measured and the accom-
modative power was measured by the push-up method. The HFC, accommodative lag and pupil size according to accom-
modative stimuli (-1.0 to -3.0 D) was measured by Speedy-i Autorefractor (Right Mfg Co., Tokyo). The corneal multifocality and
corneal astigmatism was measured by corneal topography (TMS-4; Tomey, Erlangen, Germany).

Results: The mean age was 60.0 + 4.66 years (51-68) and there were 23 male and 17 female subjects (1.35:1). The HFC and pu-
pil size showed no significant change according to accommodation demand, however, the accommodative lag showed a statisti-
cally significant increase (p < 0.001 by one-way ANOVA). Accommodative lag (-2.0 D) showed a statistically significant negative
correlation with the subjective accommodative power, and the pupil size (0 D) showed a positive correlation with the subjective
accommodative power.

Conclusions: In presbyopia patients, the objective accommodative lag and initial pupil size showed a statistically significant rela-
tionship with subjective accommodative power. On the other hand, HFC, pupil size and corneal multifocality, alone may not be
indicators to predict accommodative power, but these are important components to explain the dynamic aspect of accommodation.
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Table 1. Baseline characteristics of eyes (n = 80)

mean + SD Range
Age (years) 60.0 + 4.67 51-68
Sex (M:F) 1.35:1
UCVA-far (log MAR) 0.27 £ 0.36 0.00-2.00
UCVA-near (log MAR) 0.75 + 0.35 0.00-1.60
Sphere (diopter) +0.67 + 1.11 -2.00~ +3.00
Cylinder (diopter) -0.67 + 0.53 -1.75~0.00
SE (diopter) +0.32 + 1.11 -2.63~42.50
Add power” (diopter) +2.15 + 0.04 +1.50~ +3.00
Corneal multifocality (diopter) 1.52 £ 0.11 +0.23~+43.23
Corneal astigmatism (sim K) (diopter) -0.76 + 0.74 -3.85~-0.61
Accommodative power by push-up method (diopter) 4.50 + 1.22 2.10-7.10

UCVA = uncorrected visual acuity; SE = spherical equivalent; SimK = simulated keratomerty.
*Lens addition power for 33 cm near vision by progressive plus lens addition method.
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Figure 1. The high-frequency component (HFC) of micro-
fluctuation according to accommodative demand. There was
no significant change in HFC according to stimulus (p = 0.379
by one-way ANOVA). Db = decibel.
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Figure 2. The accommodative lag according to accommodative
demand. There was a significant increase in accommodative
lag according to stimulus (p < 0.001 by one-way ANOVA). *p
< 0.001 by Scheffe & Bonferroni analysis.
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p>0.05, r<0.00, accommodative lag at all accommodative
stimulus: p>0.05, r>0.00 by Pearson correlation ¢ age).

ZAATo| o wo EEI7|= X= 431 + 0.89 mm
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Table 2. High-frequency component (HFC) of accommodation
and accommodation lag according to accommodation stimuli

Accommodative lag

Stimulus (diopter) HFC (dB) (e

0.0 57.45 + 5.31 0.15 £ 0.14
-1.0 58.16 + 6.00 0.98 + 0.28
2.0 58.20 + 5.61 2.00 + 0.27
-3.0 59.07 + 6.67 3.01 +£0.33

Values are presented as mean + SD; HFC: high-frequency component
of accommodative microfluctuation; There was no significant change
in HFC according to stimulus but, the accommodative lag showed a
significant increase.

Table 3. Pupil size according to accommodation stimuli

Horizontal size (X) Vertical size (Y)

Stimulus (diopter)

(mm) (mm)
0.0 4.31 + 0.89 4.27 +0.82
-1.0 426 + 1.03 4.17 + 0.93
2.0 426 + 1.10 4.09 + 0.93
3.0 4.30 + 1.11 4.09 + 0.94

Values are presented as mean + SD; There was no significant
change in pupil size according to stimulus, but the vertical axis
showed more continuous constriction rather than horizontal as a
result of near complex.

(2.50-6.70 mm), YZ-2 427 + 0.83 (2.50-6.00)0] 2]
ol Z7hape adt AL MR B4
OJ3}R|= A QITHPupil size (X, Y) at all accommodative
stimulus: p>0.05, 1<0.00 by Pearson correlation ¢ age). ©|%&
24 A= e F3A7]9 Hite 2EA=0] St
5, d¥o] SIS ViR & Ar]e HapE QL A= &
A7)7}F Fadhe P FAT 4 UUk(Fig. 3, Table 3).
ay FAARCR {3 Ik oAl FF A7) W
I Agolu 2EAST FofRt WAE HolA| skt
(pupil size H3}=F (X, Y): p>0.05 by Pearson correlation ¢

age or accommodative stimulus).
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Figure 3. The pupil size according to accommodative demand.
There was no significant change in pupil size according to
stimulus, but the vertical axis showed more continuous con-
striction rather than horizontal as a result of near complex.
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p=0.007, r=0.301 by Pearson correlation) 71 ] A7, AH,
FRAZ A, 2A 9 Arle Uk, alkEo)
0 A% del L vk 2R} FEa] sk
2o el QRS et A

LA

2722 Uol7} Solzio] we} 104e] 25D9] A4l

o ool ZE, DIMIE, =

Haha A -

Table 4. Pearson correlation analysis for accommodative pow-
er and other independent variables

Correlation p-value'
coefficients (p < 0.05)

Age (years) 0.214 0.061
Sphere -0.207 0.066
Cylinder -0.032 0.776
SE -0.208 0.064
0.0 D HFC -0.105 0.355
-1.0 D HFC 0.028 0.806
-2.0 D HFC -0.047 0.678
-3.0 D HFC -0.022 0.847
0.0 D accommodative lag -0.134 0.238
-1.0 D accommodative lag 0.011 0.925
-2.0 D accommodative lag -0.406 <0.001"
-3.0 D accommodative lag 0.065 0.565
UCVA (far) 0.202 0.073
UCVA (near) -0.181 0.109
0 D pupil size x 0.365 0.001"
0 D pupil size y 0.301 0.007"
-1.0 D pupil size x 0.161 0.154
-1.0 D pupil size y 0.088 0.440
-2.0 D pupil size x 0.060 0.600
-2.0 D pupil size y -0.050 0.658
-3.0 D pupil size x 0.109 0.336
-3.0 D pupil size y 0.068 0.552
Sim K -0.206 0.100
Corneal multifocality -0.175 0.223

SE = spherical equivalent; D= diopter; HFC = high-frequency
component of accommodative microfluctuation; UCVA = un-
corrected visual acuity; SimK = simulated keratomerty.

*Pearson correlation analysis; '-2.0 D accommodative lag showed a
statistically significant negative relationship between the accom-
modative power and pupil size (0 D) showed a positive relationship
between the accommodative power.
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A(High—Frequency Component of Accommodation, HFC)t =X
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