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Table 1. Characteristics of participants whose eyes were myopia or myopic astigmatism
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Category Number Ratio Total
Male 15 person 50.0%
Gender Female 15 person 50.0% 30 person
Age 21-32year 30 person 100% 30 person
Myopia 19 eye 31.6%
Ametropia 60 eye
Myopic astigmatism 41 eye 68.3%
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Fig. 1. Process of the refractive power measurement for
participants C and D by two inspectors.
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Table 2 Result of t-test to verify the difference of the refractive powers measured by tester A and B

Standard Standard 95% confidence interval Degree of
Mean .. t P-value
deviation error Lower limit | Upper limit Freedom
S(D) of Group C -.0417 1747 .0319 —.10691 .0296 -1.306 29 202
C(D) of Group C 1.7000 9.0304 1.6487 -1.6720 5.0720 1.031 29 311
S(D) of Group D 0167 1302 .0298 -.0320 .0653 701 29 439
D(D) of Group C .0333 .1085 .01982 -.0072 .0739 1.662 29 103
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Fig. 2. Spherical refractive powers of all participants determined
by AR meter and the prescription. Horizontal and
vertical axes represent the diopter of the prescription
and AR meter, respectively. Markers represent the
measured data. Solid line represents the fitting line by
the linear regression analysis. Dotted line represents
the condition that the refractive powers of AR meter
and prescription are the same.
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Fig. 3. Spherical refractive powers of the myopic participants
determined by the AR meter and the prescription.
Horizontal and vertical axes represent the diopter of
the prescription and AR meter, respectively. Dotted line
represents the condition that the refractive powers of
AR meter and prescription are the same.
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Table 3. Result of t-test to verify the difference of the spherical refractive powers of myopia measured by the autorefractometer

and testers

Standard Standard 95% confidence interval Degree of
Mean .. t P-value
deviation error Lower limit Upper limit Freedom
Myopia 4474 5176 .1188 .1979 .6968 3.767 18 .001

Table 4. Result of t-test to verify the difference of the refractive powers of myopic astigmatism measured by the autorefractometer

and testers

Standard Standard 95% confidence interval Degree of
Mean .. t P-value
deviation error Lower limit Upper limit Freedom
S value 4375 3871 0612 3137 .5613 7.148 39 .000
Cvalue 3563 2990 .0473 2606 4519 7.536 39 .000
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Fig. 4. Refractive powers of the myopic astigmatic participants determined by the AR meter and the prescription. (a) Spherical
refractive power S(D), (b) Cylindrical refractive power C(D). Horizontal and vertical axes represent the diopter of the prescription
and AR meter, respectively. Dotted line represents the condition that the refractive powers of AR meter and prescription are

the same.
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Fig. 5. Spherical refractive powers of all participants determined
by the AR meter and the prescription in the various
ranges of cylindrical refractive powers. Horizontal and
vertical axes represent the diopter of the prescription
and AR meter, respectively. Markers represent the
measured data and lines represent the fitting lines by
the linear regression analysis for the range of cylindrical
refractive powers.
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Research of Difference between the Refractive Powers by Autorefractometer
and the Prescription using Phoropter

JuWhan Lee, Koo-Seok Lee, and Hyung-Ki Hong™

Dept. of Optometry, Seoul National University of Science and Technology, Seoul 139-743, Korea
(Received April 30, 2014: Revised June 5, 2014: Accepted June 18, 2014)

Purpose: This study is research of the conditions which causes difference between the refractive power of the
measurement of autorefractometer and the prescription using phoropter. Methods: Autorefractometer (SR-7000)
and phoroptor (AV-9000) were used to measure 60 eyes of 30 participants who had no eye diseases and wore the
corrective lens due to Ametropia. To prevent the dependence of the prescription value of the refractive power on
the testers, two testers measured the refractive power of the eyes of the participants at the same measuring
conditions. Results: Statistically, the prescribed values of the refractive power by two testers were not
significantly different. Most of the prescribed values of the refractive power were smaller than the refractive
power by autorefractometer In case of myopic eyes, the difference between refractive powers by the measurement
of autorefractometer and the prescription using phoropter showed the trend of increase as the spherical refractive
power became larger. The result was analyzed by the range of the different cylindrical refractive power for the
myopic astigmatic eyes. In this case, the difference between refractive powers showed the trend of decrease as the
cylindrical refractive power became larger. Conclusions: No difference between the prescribed value by two
testers was observed. In case of myopic or myopic astigmatic eyes, the difference between refractive powers by
autorefractometer and the prescription were measured to be approximately proportional to the refractive powers of
ametropic eyes. As the this difference become larger for the participant who needs the lens of larger refractive
power, additional caution is needed in the prescription of the refractive power of the corrective lens.

Key words: Autorefractometer, Phoropter, Prescription of the refractive power, Subjective refraction, Objective
refraction
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