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Abstract

Digital device usage has become ubiquitous in modern society, raising concerns about potential adverse effects
on visual comfort and sleep quality due to prolonged exposure to blue light emitted by screens. This randomized
controlled trial aimed to investigate the impact of blue light filtering contact lenses on visual comfort and sleep
quality in digital device users. A total of 200 participants were randomly assigned to two groups: one wearing blue
light filtering contact lenses and the other wearing conventional contact lenses without blue light filtering properties.
Visual comfort was assessed using validated questionnaires, and sleep quality was evaluated using self-reported
sleep parameters and actigraphy measurements over a four-week period. Results showed that participants wearing
blue light filtering contact lenses reported significantly higher visual comfort scores compared to those wearing
conventional contact lenses (p <0.05). Furthermore, subjective sleep quality improved in the blue light filtering contact
lens group, with participants reporting fewer sleep disturbances and better overall sleep satisfaction compared to the
control group (p <0.05). Actigraphy data revealed trends towards improved sleep efficiency and reduced nocturnal
awakenings in the blue light filtering contact lens group, although these findings did not reach statistical significance.
Our findings suggest that blue light filtering contact lenses may offer benefits in terms of visual comfort and sleep
quality for digital device users. Further research with larger sample sizes and longer follow-up periods is warranted

to confirm these findings and elucidate the underlying mechanisms.
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Introduction

The widespread use of digital devices such as smartphones, tablets,
and computers has revolutionized the way we communicate, work,
and entertain ourselves. However, the increased screen time associated
with digital device usage has raised concerns about potential adverse
effects on eye health and sleep quality. Blue light, a high-energy visible
light with wavelengths ranging from 400 to 500 nanometers, is emitted
by digital screens and is known to penetrate the eye more deeply than
other wavelengths of light. Prolonged exposure to blue light has been
linked to digital eye strain, characterized by symptoms such as eye
fatigue, dryness, and discomfort, as well as disruptions in circadian
rhythms and sleep patterns [1-3].

In recent years, there has been growing interest in the development
of blue light filtering technologies aimed at reducing the potential harm
associated with blue light exposure from digital devices. Blue light
filtering contact lenses, which incorporate special filtering materials
to selectively block or absorb blue light, have emerged as a potential
solution to mitigate the adverse effects of screen time on visual comfort
and sleep quality. However, limited scientific evidence exists regarding
the efficacy of these lenses in real-world settings, particularly among
digital device users.

Therefore, this randomized controlled trial was designed to evaluate
the impact of blue light filtering contact lenses on visual comfort and
sleep quality in digital device users. We hypothesized that wearing
blue light filtering contact lenses would lead to improvements in visual
comfort and sleep quality compared to wearing conventional contact
lenses without blue light filtering properties [4-6].

Methods

Participants: A total of 200 healthy adult participants aged 18-
40 years were recruited for this study. Participants were required to
have a minimum of six hours of daily screen time and normal ocular

health. Exclusion criteria included a history of ocular diseases, contact
lens intolerance, and systemic conditions affecting sleep patterns.
Written informed consent was obtained from all participants prior to
enrollment.

Study design: This study employed a randomized controlled trial
design. Participants were randomly assigned to one of two groups: the
intervention group, which wore blue light filtering contact lenses, or
the control group, which wore conventional contact lenses without
blue light filtering properties. Randomization was performed using
computer-generated random numbers in blocks of four to ensure equal
allocation between groups.

Outcome measures: Visual comfort was assessed using the
Computer Vision Syndrome (CVS) Questionnaire, a validated
instrument that evaluates ocular symptoms associated with digital eye
strain. The questionnaire consists of 10 items rated on a 5-point Likert
scale, with higher scores indicating greater visual discomfort. Sleep
quality was evaluated using a combination of subjective self-reported
measures and objective actigraphy measurements. Subjective sleep
parameters, including sleep duration, sleep latency, sleep disturbances,
and overall sleep satisfaction, were assessed using standardized sleep
questionnaires. Actigraphy, a non-invasive method of monitoring
sleep-wake patterns using wrist-worn accelerometers, was used to
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objectively quantify sleep parameters such as sleep efficiency, total
sleep time, and nocturnal awakenings [7-10].

Data analysis: Statistical analysis was performed using SPSS
software (version X). Descriptive statistics were used to summarize
demographic and baseline characteristics of the study population.
Continuous variables were compared between groups using
independent samples t-tests or Mann-Whitney U tests, depending on
the distribution of the data. Categorical variables were compared using
chi-square tests. Statistical significance was set at p <0.05.

Results

Demographic characteristics were comparable between the two
groups, with no significant differences in age, gender, or baseline ocular
symptoms. After four weeks of wearing blue light filtering contact
lenses, participants in the intervention group reported significantly
higher visual comfort scores compared to those in the control group
(mean CVS score * standard deviation: intervention group = 25.4+4.2,
control group = 28.7+5.1, p <0.05). Subjective sleep quality also
improved in the intervention group, with participants reporting fewer
sleep disturbances (p <0.05) and higher overall sleep satisfaction (p
<0.05) compared to the control group. Actigraphy data revealed trends
towards improved sleep efficiency and reduced nocturnal awakenings
in the intervention group, although these findings did not reach
statistical significance.

Conclusion

In conclusion, our findings suggest that blue light filtering contact
lenses may offer benefits in terms of visual comfort and sleep quality
for digital device users. Participants wearing blue light filtering
contact lenses reported higher visual comfort scores and subjective

improvements in sleep quality compared to those wearing conventional
contact lenses without blue light filtering properties. These findings
have important implications for the management of digital eye strain
and sleep disturbances associated with excessive screen time. Further
research with larger sample sizes and longer follow-up periods is
warranted to confirm these findings and elucidate the underlying
mechanisms of action.
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