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Effect of Accommodation Control by Applying Fogging Method in
Subjective Refraction and Auto-Refraction in Ametropia
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Purpose: To analyze the effect of accommodative control and change values between subjective refraction (SR) and
auto-refraction (AR) according to application of fogging after accommodative stimulation depending on ametropia type.
Methods: Myopic ametropia 76 eyes and hyperopic ametropia 52 eyes participated for this study. SR and AR values
measured by three test conditions (Before accommodative stimulation; Before AS, After accommodative stimulation;
After AS, and After application of fogging, After AF) were compared, respectively. Results: In myopic eyes, (-)
spherical power by SR and AR in After AS test was significantly increased as compared to Before AS test, (—)spherical
power in After AF test was decreased to the level of Before AS test. The differences of spherical power between SR and
AR were highly measured by SR in After AS test, and highly measured by AR in After AF test, respectively. In hyperopic
eyes, (+)spherical power of SR significantly decreased in After AS test compared to Before AS test, more (+)spherical
power was detected in After AF test compared to Before AS test. (+)spherical power of AR have no significant difference
between Before AS and After AS test, but more (+)spherical power was detected in After AF test compared to Before AS
test. The differences of (+)spherical power between SR and AR were significant in all test conditions. Among 52 eyes
which were measured as hyperopic ametropia, 7 eyes were measured as myopia by SR in After AS test. In case of AR, 25
eyes among 52 eyes were mismeasured as myopia of ranges from —0.25 D to —1.25 D in Before AS test, 26 eyes in After
AS test, and 19 eyes in After AF test were mismeasured as myopia of ranges from —0.25 D to —1.25 D. Conclusions:
Regardless of ametropia type, accommodative control by After AF test was effective on both refraction process. However,
in auto-refraction for hyperopic eyes, the misdetermined proportion of refractive error's type was high due to consistent
accommodative intervention in all test condition. Therefore, in order to obtain an accurate value of refractive errors, full
correction should be determined by subjective refraction process after fogging method.

Key words: Accommodative control, Fogging, Subjective refraction, Auto-refraction, Hyperopic ametropia, Myopic
ametropia
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Table 1. Changes of refractive errors according to each test condition in myopic ametropia
Condition
Classification Before accommodative ~ After accommodative  After application of N p post-hoc
stimulation stimulation fogging
SR Sph -2.40£1.50° —2.74%1.49° -2.34%1.60° 7 0.000" a,c<b
Cyl —0.67+0.63 —0.70+0.61 —0.71£0.63 0.265 -
AR Sph —2.41£1.43° -2.61£147° 245+ 1.47° 7 0.000" a,c<b
Cyl -0.73£0.52 -0.70£0.51 -0.75£0.50 0.327 -

SR: subjective refraction, AR: auto-refraction, Sph: spherical, Cyl: cylindrical
*: significant differences between subgroups by post-hoc analysis LSD of repeated measures ANOVA
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Fig. 1. Comparison of spherical power between subjective
refraction and auto-refraction according to each test
condition in myopic ametropia. Before AS: Before
accommodative stimulation, After AS: After accommo-
dative stimulation for 30 mins, After AF: After application of
fogging for 15 mins, 'p<0.05: significant differences
between subjective refraction and auto-refraction by
paired t-test
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Table 2. Changes of refractive errors according to each test condition in hyperopic ametropia

Condition
Classification Before accommodative ~ After accommodative  After application of N p post-hoc
stimulation stimulation fogging
SR Sph +0.80+0.80° +0.54+0.80° +1.00+0.84¢ . 0.000" a<b<c
Cyl —0.69+1.03 -0.70+1.11 —0.71+1.14 0.789 -
AR Sph +0.17£0.88° +0.124+0.79° +0.30+0.85¢ 5 0.023" a, b<c
Cyl -0.81+1.30 -0.82+1.27 —0.80+1.24 0.871 -

SR: subjective refraction, AR : autorefraction, Sph : spherical, Cyl : cylindrical
*: significant differences between subgroups by post-hoc analysis LSD of repeated measures ANOVA
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Fig. 2. Comparison of spherical power between subjective

refraction and auto-refraction according to each test
condition in hyperopic ametropia. Before AS: Before
accommodative stimulation, After AS: After accom-
modative stimulation for 30 mins, After AF: After
application of fogging for 15 mins, 'p<0.05: significant
differences between subjective refraction and auto-
refraction by paired t-test
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Table 3. The range of the myopic ametropia measured in each test condition despite hyperopic ametropia by subjective refraction

Subjective refraction

Auto-refraction

Condition Measured values to Measured values to Measured values to Measured values to
hyperopia myopia hyperopia myopia

Range (D) +0.25 ~ +4.75 - 0.00 ~ +2.50 -0.25 ~ -1.25
n(%) 52(100%) 0(0%) 27(51.92%) 25(48.08%)

Range (D) 0.00 ~ +4.75 -0.25 0.00 ~ +2.00 -0.25 ~-1.25
n(%) 45(86.54%) 7(13.46%) 26(50.00%) 26(50.00%)

Range (D) +0.25 ~ +4.75 - 0.00 ~ +3.00 -0.25 ~ -1.25
n(%) 52(100%) 0(0%) 33(63.46%) 19(36.54%)

1: Test before accommodative stimulation, 2: Test after accommodative stimulation for 30 mins, 3: Test after application of fogging for

15 mins
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Table 4. Individual analysis of myopic shift between subjective
and auto-refraction before accommodative stimulation

Table 5. Individual analysis of myopic shift between subjective
and auto-refraction after application of fogging

Serial Subjective  Auto-refraction =~ Accommodative
No refraction (D) (D) intervention (D)
1 +0.25 -1.25 1.50
2 +0.25 -1.25 1.50
3 +0.25 —-0.25 0.50
4 +0.50 —-0.25 0.75
5 +0.25 -0.25 0.50
6 +0.50 -0.25 0.75
7 +0.25 —-0.50 0.75
8 +0.50 -0.50 1.00
9 +0.50 —-0.50 1.00
10 +0.25 —-0.25 0.50
11 +0.25 —-0.50 0.75
12 +0.25 —-0.25 0.50
13 +0.75 -0.75 1.50
14 +1.25 -0.75 2.00
15 +0.25 -0.50 0.75
16 +0.50 —-0.25 0.75
17 +0.25 -0.75 1.00
18 +0.25 —-0.50 0.75
19 +0.75 -0.75 1.50
20 +0.25 —-0.25 0.50
21 +0.50 -0.25 0.75
22 +0.25 -1.25 1.50
23 +1.00 —-0.25 1.25
24 +0.25 -0.50 0.75
25 +0.75 -0.25 1.00

Mean +0.44£0.27 —0.52+0.33 0.9610.41

25 are number of eyes that were measured as myopic ametropia
by auto-refraction despite hyperopic ametropia by subjective refraction.
Data are expressed as spherical power.
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Subjective Auto- Accommodative
Serial No refraction refraction intervention

D) D) D)

1 +0.25 -1.00 1.25
2 +0.25 -1.25 1.50
3 +0.75 -0.25 1.00
4 +0.25 -0.25 0.50
5 +0.75 -0.25 1.00
6 +0.75 -0.50 1.25
7 +0.25 —-0.50 0.75
8 +0.75 -0.50 1.25
9 +0.25 —-0.50 0.75
10 +0.75 -0.25 1.00
11 +0.25 -0.25 0.50
12 +0.25 -0.50 0.75
13 +0.25 —-0.50 0.75
14 +0.50 -0.25 0.75
15 +1.00 -0.25 1.25
16 +0.25 -0.75 1.00
17 +1.25 -0.50 1.75
18 +0.50 -0.50 1.00
19 +1.00 -0.25 1.25

Mean +0.541+0.33 —0.47+0.28 1.01£0.33

19 are number of eyes that were measured as myopic ametropia
by auto-refraction despite hyperopic ametropia by subjective
refraction.

Data are expressed as spherical power.
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