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Purpose: The study aim was to evaluate whether two optical quality metrics, the modulation transfer function (MTF)
and Strehl ratio, from the optical quality analysis system (OQAS) are appropriate indicators for predicting refractive error
and visual acuity. The clinical usefulness of these two metrics in preliminary eye examinations was also examined.
Methods: A retrospective study was conducted on 320 patients (639 eyes) with a refractive error of —0.50 D or more,
who underwent refraction and received eyeglass prescription at a domestic optometry clinic between January 2022 and
December 2024. The optical quality metrics were recorded using an aberrometer. Visual acuity during refraction was
determined in decimal units and converted to the visual acuity rating (VAR) for analysis. The correlations of the MTF
and Strehl ratio with refractive error and visual acuity were analyzed; their means were compared between the strong-
and weak-correlation groups based on the agreement between the autorefraction and subjective refraction results.
Results: The MTF and Strehl ratio were strong predictors of refractive error and naked visual acuity but weakly
correlated with the best-corrected visual acuity. The refractive error values measured using the OQAS were higher than
the subjective refraction values for eyes with lower MTF and Strehl ratio. Conclusions: The OQAS is a useful tool for
predicting refractive error and naked visual acuity in preliminary examinations, and it can be a valuable reference for
assessing whether autorefraction results are overestimated. Caution is recommended when using autorefraction-based
prescription for refractive correction when the MTF and Strehl ratio are low.
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Table 1. Characteristics of the patients

Characteristics Total (N=639)
Male/female (eyes) 337/302
Age (years) 33.34+13.83
Spherical equivalent in autorefraction (D) —4.1542.58
Spherical equivalent in subjective refraction (D) -3.71+£2.41
VAR in uncorrected eyes 38.93+26.84
VAR in corrected eyes 97.60+2.36
MTF in uncorrected eyes 9.51£7.20
MTF in LOA correction 72.68+16.29
Strehl ratio in uncorrected eyes 0.05+0.05
Strehl ratio in LOA correction 0.55+0.19

VAR, visual acuity rating; MTF, modulation transfer function;
LOA, low order aberrations
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Fig. 2. Screen displaying MTF results after measurement.
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Table 2. Visual acuity rating (VAR) for decimal visual acuity

Decimal VA VAR Decimal VA VAR
1.2 104 0.5 82.5
1.2° 102 0.4 80
1.0 100 0.4 77
1.0° 98.9 0.3 73.9
0.9 97.7 0.3 69.5
0.9 96.4 0.2 65
0.8 95 0.2° 61.9
0.8 93.7 0.15 58.8
0.7 92.3 0.15° 54.4
0.7 90.6 0.1 50
0.6 88.9 0.1 42.5
0.6 87 0.05 35
0.5 85 <0.05 0

Superscript ‘-> means to read 4 or 3 out of 5 numbers on visual

acuity chart

Table 3. Correlation coefficients of VAR with MTF and Strehl ratio
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Status VAR Optical quality parameters Pearson’s correlation coefficients (p-value)
MTF 9.51+7.20 0.682 (<0.001)
Uncorrected 38.93+26.84 -
Strehl ratio 0.05+0.05 0.698 (<0.001)
MTF 72.68+16.29 0.138 (<0.001)
Corrected 97.60+2.36 -
Strehl ratio 0.55+0.19 0.224 (<0.001)

MTF, modulation transfer function, VAR, visual acuity rating

Vol. 30, No. 3, September 2025

J Korean Ophthalmic Opt Soc.



230 Seong-Jong Kwon, Dong-Sik Yu, Byeong-Yeon Moon, Sang-Yeob Kim, Jae-Hyeon Noh, and Hyun Gug Cho

Chan Hui Jang 23/06/2023 14:16:18 ﬁ
3 e :

No Correction

@
—

Strehl Ratio = 0.02

Fig. 3. Screen displaying Strehl ratio results after measurement.
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Fig. 4. Simple regression results of visual acuity versus optical quality parameters.
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Fig. 5. Simple regression results of VAR and MTF (A) and VAR and Strehl ratio (B) in refractive error correction.
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Table 4. Correlation coefficients of MTF and Strehl ratio with refractive errors

Refractive errors (D)

Optical quality parameters

Pearson’s correlation coefficients (p-value)

MTF 9.51£7.20 0.637 (<0.001)
—4.1542.58 ,
Strehl ratio 0.05+0.05 0.616 (<0.001)
MTF, modulation transfer function
A Refractive error uncorrection B Refractive error uncorrection
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Fig. 6. Simple regression results of refractive errors and MTF (A) and Strehl ratio (B) in uncorrected refractive error.
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Table. 5. Comparison of averages between groups with strong or weak correlation according to refractive error

Group by refractive errors

Characteristcs "
High concordance (N=447) Low concordance (N=192) p-value'
Male/female (eyes) 242/205 95/97
Age (years) 33.31+14.3 33.41+12.13 p=0.936
Spherical equivalent from autorefraction (D) -3.46+2.05 -5.75+2.97 p<0.001
Spherical equivalent from subjective refraction (D) -3.234£2.05 —4.81+2.81 p<0.001
VAR in uncorrected eyes 42.68+25.29 30.20+28.33 p<0.001
VAR in corrected eyes 97.65+2.30 97.50+2.49 p=0.448
MTF in uncorrected eyes 10.57+7.66 7.05+5.21 p<0.001
MTF in LOA correction 74.38+16.01 68.71+£16.26 p<0.001
Strehl ratio in uncorrected eyes 0.05+0.05 0.03+0.04 p<0.001
Strehl ratio in LOA correction 0.57+0.19 0.50+0.19 p<0.001

T, independent t-test; VAR, visual acuity rating; MTF, modulation transfer function; LOA, low order aberrations
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