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A Comparative Analysis of the Ocular 

Refraction Assessment.

Study Objective

To evaluate the agreement and reliability in 
spherocylindrical refraction measurement

at far (monocular and binocular ) of four 
non cycloplegic procedures: 

✓ Subjective refraction 
✓ Open field aberrometer (OFA-Osiris 

prototype; CSO, Italy)
✓ Open field autorefractor WAM-5500 

(Grand Seiko, Japan) 
✓ Closed field aberrometer Osiris (CSO, 

Italy).

Methods 

Agreement between refraction 
assessments (Spherical Equivalent 
Refraction; SER) assessed with 
Friedman's test and Wilcoxon signed-
rank tests.
Correlation between several refraction 
assessments and between Monocular 
versus binocular refraction 
measurements compared using 
Wilcoxon signed-rank tests. 1

Results 
(only right eye presented)

Prospective semi-randomized crossover study

Agreement Between procedures (overall sample) 

Friedman ANOVA p<0.001

n=62

Wilcoxon test; p=<0.001

Wilcoxon test; p=<0.001

Wilcoxon test; p=<0.001

Friedman ANOVA p<0.001

n=33

Wilcoxon test among All ; p=<0.001

Wilcoxon test; p=<0.001

Wilcoxon test; p=<0.001

Friedman ANOVA p<0.001

n=29

Agreement Between procedures (older subjects) Agreement Between procedures (young subjects) 

CP: 0.19

CR: 0.27

OFA-Osiris 

CP: 0.21

CR: 0.29

OFAutoref, Grand Seiko

CP: 0.28

CR: 0.39

CFA-Osiris

Reliability- Between procedures

Coefficient of precision (CP): 1.96 * sw (sw is the within-subjects standard deviation for repeated 
measures). 

Coefficient of repeatability (CR): 1.96 * √(2s2w),. value under which it would be the difference 
between two measurements in the 95% of probability 2. 
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All Spearman Rho n.s 

n=62

All Spearman Rho<0.01 y = 0.9518x + 0.2749

y = 0.9586x + 0.1472

y = 0.91x - 0.0809
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n=62

Correlation Subjective and Objective procedures

Discussion
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Correlation Between age and Mono-Bino difference

Differences Between Monocular and Binocular Measurements 
(only open-field instruments)

✓ No agreement was noticed among several procedures

• Significant differences were observed between monocular and binocular results for both right eye 
(RE) and left eye (LE) across all procedures, except for RE monocular Subjective Refraction with CFA-
Osiris, indicating agreement.

• In older subjects (n=33), differences were noted in all procedures for both RE and LE, except for LE 
monocular OFA-OFAuto. 

• Younger subjects displayed improved agreement in some procedures, yet discrepancies persisted, 
notably in RE and LE Subjective Refraction-OFAuto, and LE Sub-OFA.

✓Almost all procedures measured significantly more positive refraction than 
subjective procedure.

✓Good reliability of OFA-Osiris (similar to OFAutoref-Grand Seiko), which is in 
agreement with Bhatt et al., 20133

✓No differences between binocular and monocular refraction was found for OFA-
Osiris (as Grand Seiko).

https://comib.unimib.it/

a.obaid@campus.unimib.it

Sixty–two (62) participants enrolled:
-33 presbyopes (54.7±8.2 years)
-29 young students (24.3±4.0 years)

Statistical 
analysis
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