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Table 1. Characteristics of subjects (N=33)

Characteristics Mean=+ SD Range
Age (yr) 23.73+1.35 22 o0 27
Gender (male/female) 26/ 7
Refractive error, SE (D) -2.07£2.46 | —8.63 to 0.88
Phoria (A)* Distance -1.06+3.48 | —8.00 to 8.00
Near —4.67+5.12 | —16.00 to 4.00
Ortho 16 (48.5%)
CI 7 (21.2%)
) CE 1 (3.0%)
T, | 3 (9.1%)
DE 1 (3.0%)
Beso 3 (9.1%)
Bexo 2 (6.1%)
Accommodative amplitude (D)| 11.15+£2.72 | 5.50 to 15.00

*Positive and negative values indicate eso and exo deviations,
respectively; bClassification of non-strabismus binocular disorders
based on distance and near phoria®; SD, standard deviation; SE,
spherical equivalent; Ortho, orthophoria; CI, convergence insufficiency;
CE, convergence excess; DI, divergence insufficiency; DE, divergence
excess; Beso, basic esophoria; Bexo, basic exophoria.
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Fig. 1. Mean accommodative lag for the four methods. Error

bars represent standard error of mean. Sub (FCC),
subjective accommodative lag by fused cross-cylinder
(FCC); Obj (U), objective accommodative lag under
uncorrected accommodative demand and response by an
open-field autorefractor; Obj (G), objective accommodative
lag from effective accommodative demand and response
using equations presented by Gwiazda et al.; Obj (M),
objective accommodative lag from effective accommo=
dative demand and response using equations presented
by Mutt et al.
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Table 2. Comparison between the four methods for assessing accommodative lag (D)

MD SD 95% LOA t p-value
Sub (FCC) vs Obj (U) -0.10 +0.44 +0.87 ~1.360 0.183
Sub (FCC) vs Obj (G) -0.16 +0.51 +0.99 -1.815 0.079
Sub (FCC) vs Obj (M) -0.06 +0.42 +0.81 ~0.876 0.387
Obj (U) vs Obj (G) ~0.05 +0.13 +0.25 ~2.460 0.019
Obj (U) vs Obj (M) 0.04 +0.05 +0.10 4.667 0.000
Obj (G) vs Obj (M) 0.10 +0.17 +0.34 3216 0.003

MD, mean difference; SD, standard deviation; 95% LOA, 95% limits of agreement (1.96xSD); Other abbreviations are the same as the

previous notes for Fig. 1
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Fig. 2. The relationship between accommodative lags by method of measurement. Plus and minus signs present accommodative
lag and lead, respectively. Abbreviations are the same as the previous notes for Fig. 1.
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Table 3. Correlation of accommodative lag and phoria
Phoria vs accommodative lag® r p-value®
vs Sub (FCC) —0.074 0.683
vs Obj (U) —0.422 0.014
Distance phoria
vs Obj (G) —0.430 0.013
vs Obj (M) —0.419 0.015
vs Sub (FCC) —0.106 0.556
vs Obj (U) —-0.397 0.022
Near phoria
vs Obj (G) —0.445 0.010
vs Obj (M) —0.365 0.037

*Values for data procedures represent plus for esophoria and
accommodative lag, and minus for exophoria and accommodative
lead; “p-values of less than 0.05 indicate statistically significant
correlations; r, Pearson’s correlation coefficient; Other abbreviations
are the same as the previous notes for Fig. 1.
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Characteristics of Accommodative Lags Determined by Objective
and Subjective Methods and Their Correlation
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Purpose: The aim of this study was to evaluate clinical characteristics of subjective accommodative lags
determined by fused cross-cylinder (subjective method), and an open-field autorefractor (objective method) under
uncorrected and corrected conditions. Methods: Thirty three healthy subjects (26 males and 7 females aged
23.73£1.35 years from 22 to 27 years) participated. Four methods were used to determine accommodative lag:
(1) a subjective method with the fused cross-cylinder (FCC) under +2.00 D fogging lenses condition, (2) an
objective method with the autorefractor under uncorrected condition (3) a corrected method (effective accommodative
lag) using equations presented by Gwiazda er al. in objective methods, and (4) a corrected method using
equations presented by Mutti et al. in objective methods. Results: The mean accommodative lags were 0.72 D
for subjective method, 0.82 D for uncorrected objective method, 0.88 D for corrected method with Gwiazda’s
equations, and 0.78 D for corrected method with Mutti’s equations. There were significant differences between
the objective accommodative lags, but no significant differences between the objective and subjective
accommodative lags. The effective accommodative lags showed significant correlations between phorias and
refractive errors. The effective accommodative lag by Mutti’s equations had a high correlation with uncorrected
accommodative lags (r=0.99, p<0.001). Conclusions: The objective accommodative lag correlated with phorias
and refractive errors. Especially, The effective accommodative lag using Mutti’s equations may be considered for
clinical availability and qualitative evaluation associated with symptoms.

Key words: Accommodative lag, Accommodative response, Autorefractor, Objective, Subjective, Phoria, Refrac-
tive error
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