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Purpose: To confirm the usefulness of subjective refraction based on measuring the far point of ametropia. Methods:
Participants with no ophthalmic problems with more than 0.7 corrected visual acuity (n=43; 20 men and 23 women, average
age 22.95+1.53 years) were examined for first far point refraction (FPR), subjective refraction, and second FPR. The mean
of three FPR measurements was used, and FPR in the same participants was then measured by another examiner on another
day to analyze repeatability and reliability. Results: As measured by examiner 1, the ratio of corrected visual acuity over
0.6 was 80.23% in the first and 90.70% in the second FPR. As measured by examiner 2, the ratio was 86.05% in the first
and 80.23% in the second FPR. In the endpoint test using a red-green chart after FPR, the ratio of participants who replied
‘clearer on red’ or ‘both the same’ was 91.86%, 89.53%, 90.70% and 94.19%, respectively, in the first and second FPR
measured by each examiner. Bland-Altman analysis of repeatability and reliability for FPR showed a range between 1st and
2nd was £0.885 D as measured by examiner 1, £0.545 D as measured by examiner 2; between examiner 1 and 2, the range
was +1.253 D in the first and £0.984 D in the second FPR. Conclusions: It is suggested that FPR can be used as the simple
subjective refraction for visual correction where the optometry system is poor, such as in underdeveloped countries.
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Fig. 1. Radial chart to determine astigmatic axis A. and
linear chart to measure far point of focal line B.
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Table 1. Characteristics of tested participants and distribution of refractive errors that resulted in subjective refraction

Number of subjects Age (years)

Refractive errors (D)

Male Female Mean SD Mean of spherical powers SD Mean of cylinderical powers SD
20 23 22.95 1.53 -3.15 3.06 -1.01 0.89
Refractive errors by subjective refraction
Emme Myo Hyper SMA SHA CMA CHA MA
Number of subjects 1 5 1 2 3 66 3 5

Emme, emmetropia; Myo, myopia; Hyper, hyperopia; SMA, simple myopic astigmatism; SHA, simple hyperopic astigmatism; CMA,
compound myopic astigmatism; CHA, compound hyperopic astigmatism; MA, mixed astigmatism
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Fig. 2. Accumulated percentages of corrected visual acuity
in far point refraction and subjective refraction by two
examiners. A. Examiner 1, B. Examiner 2
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Table 2. Pearson’s correlation coefficients for corrected visual
acuity between subjective refraction (SR) and far point
refraction (FPR)

Pearson’s correlation coefficients

SR Examiner 1 Examiner 2
Ist FPR  2nd FPR Ist FPR  2nd FPR
Examiner | 0.290" 0.337" 0.174 0.221"
(p=0.007) (p=0.001)  (p=0.110) (p=0.041)
) 0.326" 0.340" 0.269" 0.318"
Examiner 2

(»=0.002) (p=0.001)  (p=0.012) (p=0.003)
0.05, **0.01: significantly correlated between two groups (both)
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Fig. 3. Results of endpoint test using red-green chart after far point refraction by each examiner.
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