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• Imposing anisometropia in marmosets with monocular
contact lenses or binocular contact lenses of opposite
sign results in un-yoked compensatory changes in axial
growth and refractive state (Troilo et al., 2007).

• In general, the accommodative behavior under
anisometropic conditions is open to speculation.
Flitcroft (1992) suggested that the accommodative
demand between the two eyes was averaged to
produce a consensual accommodative response.
Hung (1995) hypothesized that the eye with the less
demand was used to drive the accommodative response.

• In this study we attempt to describe the binocular
accommodative response with lens imposed
anisometropia in order to fully understand the effective
refractive state experienced during such lens wear.

untreated control
monocular positive lens
monocular negative lens
binocular lenses of opposite sign
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Juvenile marmosets wearing
soft contact lenses.

• We measured binocular accommodation in three untreated marmosets
(ref. error range: +0.75 to -1.30) binocularly fit with custom made soft
contact lenses to produce three anisometropic conditions;(1) pl/+3, (2) pl/-3,
(3) +3/-3. The lenses were worn for only the period of time needed to measure
accommodative function (approx 30 min).

•The binocular accommodative response was measured through each of
the anisometropic conditions and with no lenses with an IR videorefractor
(PowerRefractor, MultiChannel Systems) on multiple occasions at
varying accommodative stimuli positions.

• Visual stimuli consisted of video images displayed at varying
distances (between 0.50 and 0.13 m) from a primate chair. The
PowerRefractor was used to monitor eye position and
refractive state continuously (Schaeffel et al.,1993).

• Accommodative stimulus demands were calculated from the target
distance, subjects’ cycloplegic refraction (measured on another day)
and lens power worn.

• Under lens imposed anisometropia, it appears
that the accommodative demand of each eye is
providing input into the accommodative
response, potentially by an averaging
mechanism.

• It appears that the presence of a negative lens
decreases the accommodative response of the
contralateral eye, potentially by increasing the
average accommodative demand of the two eyes.

• In general, the accommodative errors
experienced by each eye under the three
anisometropic lens conditions result in retinal
defocus conditions that predict the compensatory
growth patterns observed in marmosets, as
described earlier (Troilo et al., 2007);

· pl/+3: +3 eye experiences more myopic
defocus and becomes relatively more hyperopic

· pl/-3: -3 eye experiences more hyperopic
defocus and becomes relatively more myopic

· +3/-3: -3 eye experiences more hyperopic
defocus and becomes relatively more myopic.

• Two subjects measured with no lenses in place demonstrated appropriate shifts in refractive
state for changing stimulus positions, as shown by the stimulus-response functions below.

• Examples of accommodative changes under lens-imposed anisometropic conditions,
suggest that the relatively more myopic eye was better focused to the stimulus.

• The difference in the effective refractive state
between the two eyes differed consistently
between lens conditions at all stimulus positions.

• Although the imposed anisometropic conditions
created expected differences in accommodative
demand between the two eyes, the mean difference
in the response was always less than the demand
difference when a negative lens was worn.

• Examples of the refractions at the 6D stimulus
distance suggest that the presence of a negative lens
produces a reduced accommodative response in the
contralateral eye suggesting that the accommodative
demands are averaged between the two eyes in these
conditions.
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Parental history of MyoPia in Chinese MyoPiC Children
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PUrPose

resUlts

Methods statistiCal analysis

To assess the relationship between parental 
myopia, the refractive state and ocular biometry 
of Chinese myopic children.

210 myopic children (mean age of 11 ± 2.3 years, range 6-16 years)  were recruited for a longitudinal QQ

myopia progression study at the Zhongshan Ophthalmic Centre, Guangzhou, China.
 At baseline, refractive error and axial length were determined on cyclopleged eyes using an open QQ

field auto-refractor (NVision-K 5001, Shin Nippon, Japan) and an interferometer (IOLMaster, Carl 
Zeiss Meditec, Germany).
 Data on parental myopia was collected using a survey completed by parents. QQ

Data from the two eyes were averaged QQ

prior to data analysis. 
 Statistical association of spherical QQ

equivalent (SE) and axial length (AL) with 
parental history of myopia was investigated 
using correlations and linear mixed 
models.

ConClUsion

referenCes

Similar to previous studies reporting an association of myopia in children with parental myopia QQ

[1-3], spherical equivalent refractive error of children with two myopic parents was more myopic 
than those with one or no myopic parent.
In contrast to previous reports [2], we did not find an association of axial length and parental myopia. QQ

The mean axial length of children with two or one myopic parent was shorter than myopic children 
with no myopic parents. Similar results have been reported in pre-myopic Chinese children [4].
The weak correlation between spherical equivalent and axial length suggests that factors other QQ

than axial length (i.e. the crystalline lens [5-7]) could be contributing to this variance in spherical 
equivalent refractive power and needs to be explored further.
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 Of the 210 myopic children, 40 had two myopic parents (19%), 90 had one myopic parent (43%) and 80 had no myopic parents (38%).QQ

 At baseline, the mean SE was -1.88 ± 0.64D (range -0.75 to -3.75D) and the mean AL was 24.5±0.7mm (range 23.0  to 27.8mm)QQ

SPHERICAL EQUIVALENT AND PARENTAL MYOPIA
There was an association between SE and parental myopia (p<0.05). Children with two 

myopic parents had greater myopia compared to those with no myopic parents (p=0.018).

AXIAL LENGTH AND PARENTAL MYOPIA
Interestingly, there was no association between parental myopia and AL.

SPHERICAL EQUIVALENT AND AXIAL LENGTH
When SE and AL were considered, it appears that there was only a weak  correlation with AL after 

adjustment for age (r=-0.33, p<0.001)

The multivariate analysis, after adjusting for gender, years of spectacle usage, hours per 
week reading books and baseline AL, showed that the mean spherical equivalent increased 

by -0.15D per myopic parent (p=0.007).

Figure 1. Baseline cycloplegic refraction based on the average spherical equivalent of two eyes.

Figure 4. Parental myopia and AL on their offspring

Figure 5. Pearson correlation between SE and AL.

Figure 2. Baseline axial length based on the average of two eyes.

Figure 3. Parental myopia and level of myopia in their offspring.
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Age adjusted r = -0.33
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