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Abstract: Purpose of research was to determine changes in optical quality for monthly disposable soft contact
lenses (SCL) wearers with new and monthly worn SCL. Retinal straylight was assessed in SCL wearers using
a C-Quant straylight meter. The study included 33 participants (age 22 + 1.4 years) who wore monthly
disposable silicone hydrogel contact lenses. Measurements were taken with month-old SCL that had been worn
for no more than 4 hours. Participants then replaced the old lenses with new ones. After a 15-minute adaptation
period, straylight measurements were taken with the new SCL. A questionnaire was administered to all
participants, inquiring about vision complaints and the type of contact lens material used. The decimal
logarithm of the straylight parameter, log(s), was notably higher with month-old SCL (log(s) = 0.97+0.17) than
with brand-new SCL (log(s) = 0.86+0.15), p < 0.001. The average increase in retinal straylight after a month of
SCL use was log(s) = 0.11 + 0.08. The questionnaire revealed that 35% of participants observed a reduction in
visual quality after wearing the contact lenses for a month. Results showed that monthly disposable soft contact
lenses could reduce visual quality when scheduled replacement time has been reached.
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1. Introduction

Many contact lens wearers experience discomfort either by the end of the day or over the lifespan
of their lenses [1]. This discomfort can stem from various factors, such as deteriorating wettability of
the lens over time, deposits accumulating on the lens surface, disruptions in the tear film, and other
related issues [2,3].

Several studies have investigated changes in vision quality among contact lens wearers during
the wearing period [4-6]. Visual acuity serves as a primary measure of visual function in clinical
settings [7]. Belda-Salmeron et al. [5] reported a decrease in visual acuity of approximately 0.02 to
0.04 after 10 hours of daily disposable contact lens wear. Such changes are within the range of
repeatability observed in visual acuity measurements (0.04 to 0.06 log units) [8], suggesting they may
not be clinically significant.

Another critical parameter describing vision quality is contrast sensitivity, which is more
sensitive to changes than visual acuity [9]. Belda-Salmerén et al. [5] observed changes in contrast
sensitivity among contact lens wearers throughout the day, although these changes were not
statistically significant for some spatial frequencies.

Light scattering in the eye, specifically retinal straylight, also plays a significant role in vision
quality. Straylight-related complaints often occur independently of visual acuity or contrast
sensitivity issues, necessitating its assessment in clinical practice [10]. The cornea is a significant
source of straylight in young, healthy eyes [11]. Corneal edema can occur even after a short duration
of contact lens wear [12], potentially increasing retinal straylight. Meulen et al. [13] found no
statistically significant difference in retinal straylight during soft contact lens wear compared to after
lens removal; however, rigid lenses significantly increased straylight. Similarly, Cervifio et al. [4]
reported that soft contact lenses do not significantly increase retinal straylight compared to no lenses.
There is no published research indicating changes in retinal straylight with the use of new or longer-
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worn contact lenses. The purpose of this research is to investigate changes in retinal straylight among
monthly disposable soft contact lens wearers, comparing new lenses with those worn for a month.

2. Materials and Methods

2.1. Participants

A total of 33 young adults (mean age of 22 + 1.4 [SD] years) wearing monthly disposable silicone
hydrogel contact lenses (SCL) with no ocular diseases participated in this research. Contact lenses
were used on daily wear mode and were removed during sleep. All subjects had visual acuity of at
least 1.0 (dec. units) and no ocular pathology. The spherical equivalent refraction for participants was
between —-9.00 and -1.00 D with average refraction -2.75 D. 17 participants wore contact lenses made
from comfilcon A material, while 16 participants wore lenses made from lotrafilcon B material.
Written consent was obtained from each participant before the study. Ethical approval was given by
the Ethical Committee of the Institute of Cardiology and Regenerative Medicine at the University of
Latvia.

2.2. Device and Method

Retinal straylight levels were measured by means of a C-Quant straylight metre (Oculus), based
on the compensation comparison method. This method involves presenting a flickering (~8 Hz)
stimulus with a concentric annulus and a central test field which is divided into two halves. Light
scattering in the eye causes some of the flickering light from the annulus to reach the test field and
the two halves of the central field will be perceived as flickering. By adding counterphase
compensation light, the flickering can be attenuated, resulting in differing modulations between the
two halves of the central test field. The subject fixates and identifies which half exhibits stronger
flicker. A psychometrical response curve is computed from the responses obtained from the subject
[14]. Values are expressed as the logarithmic value of the straylight parameter, log(s), where higher
values indicate greater levels of straylight.

Due to restriction in time the retinal straylight measurements were first made with monthly
worn SCL, which were put in no more than 4 hours ago. Then subject removed old lenses and put in
new SCL. After 15 min. adaptation time straylight measurements were taken with new SCL. At least
three straylight measurements were performed in each condition. Measurements with an estimated
standard deviation SD > 0.08 or a quality parameter < 0.5 were rejected and repeated. Among all
subjects the questions concerning vision complaints and contact lens material (lotrafilcon B or
comfilcon A) was conducted.

All measurements were taken in a dim room (~9 lux, Konica Minolta Illuminance Meter T-10).
The dominant eye was used for the measurements, and the other eye was covered with an eyepatch.

2.3. Statistical Analysis

The Kolmogorov-Smirnov test (socscistatistics.com) was employed to assess the normality of
data distributions. Average values between data groups were compared using a one-tailed
dependent or independent samples t-test. To determine whether the slope of the regression line
significantly differs from a hypothetical value, a regression t-test was conducted. A significance level
of 0.05 was used for all statistical analyses. The calculations were performed using MS Excel.

When retinal straylight measurements were conducted, the program G*Power 3.1.9.7 [15] was
used to determine if there was an appropriate level of statistical power in this research. A power level
of at least 0.8 is recommended for studies involving humans [16]. Considering the groups' mean
values and standard deviations, calculations indicated that a sample size of 33 participants is
sufficient to achieve the desired power level.
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3. Results

Figure 1 shows the average log(s) values obtained with new and with month-old SCL. A one-
tailed paired t-test was used to compare the mean straylight values. There were significant greater
retinal straylight with month-old (M = 0.97, SD = 0.17) than with new SCL (M = 0.86, SD = 0.15), t(32)
=7.49, p <0.0001. Average increase in retinal straylight with old contact lenses was Alog(s) = 0.11 *
0.08.
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Figure 1. Mean log(s) values of all participants measured with new SCl and SCL worn at least 30 days.
Standard errors is shown for each data series.

Figure 2 shows the relationship between straylight values with new and monthly worn contact
lenses. There is a significant correlation between retinal straylight values obtained under different
conditions. Pearson's correlation coefficient was r = 0.88, p < 0.00001. The slope of the regression
equation was 1.004, which was not significantly different from 1.0 (p=0.99).

This indicates that the increase in retinal straylight with monthly worn SCLs is consistent
regardless of the initial straylight values with new contact lenses.
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Figure 2. Mean log(s) values of all participants measured with new SCl and SCL worn at least 30 days.
Standard errors is shown for each data series.

There were no significant differences in retinal straylight between the measurements obtained
with new lotrafilcon B (M = 0.81, SD = 0.11) and comfilcon A (M = 0.87, SD = 0.18) silicone hydrogel
contact lenses contact lenses (p > 0.05).
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4. Discussion

Results showed that retinal straylight is significantly greater with monthly worn disposable soft
contact lenses (SCLs) compared to new lenses. The average increase in retinal straylight with worn
SCLs was Alog(s) = 0.11 + 0.08. According to De Wit et al.[17], an increase of at least log(s) = 0.10 is
required for a perceivable difference in vision quality. Therefore, the observed increase with monthly
worn disposable SCLs could be clinically relevant.

One of the questions asked to participants was whether they follow instructions for replacing
contact lenses and how many days they use monthly contact lenses. Ten participants (~30%) used
contact lenses longer than permitted, wearing them for up to 40 days. For this reason, light scatter
could have been greater with old contact lenses compared to new ones.

A limitation of this research is that participants wore the worn SCLs for a short period (no longer
than 4 hours) before measurements. Corneal edema can occur even after a brief duration of contact
lens wear [12], so it is possible that the increase in retinal straylight with worn SCLs was not solely
due to changes in lens material after one month of wear, but also due to corneal edema. However,
other research has shown that visual acuity does not significantly change after 4 hours of SCL wear
[5], suggesting that these changes in retinal straylight might be minimal.

We can conclude that monthly soft contact lenses, which were worn at least 30 days, could
decrease vision quality, because with used soft contact lenses retinal straylight is significantly larger
than with new soft contact lenses.
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