
Blue-Violet Light-Blocking Eye Protectors in Dental Practice: A 
Preliminary Study

Abstract

Healthcare professionals are exposed to various intense light sources during dental practice. Of particular concern is blue-
violet light (wavelength 380-500 nm), which can impact retinal health, necessitating effective mitigation strategies. In this 
study, we assessed the practical utility of lenses designed to reduce blue-violet light to wavelengths of approximately 420 nm 
or shorter within the dental practice setting. Two dentists and four dental hygienists participated in the study. The participants 
wore either blue-light-reducing lenses or lenses with no effect for one month. The degree of eye strain was evaluated using 
flicker values. The results revealed that four of the six participants experienced reduced eye strain while wearing blue-violet 
light-reducing lenses. In conclusion, this study addresses the acknowledged impact of blue-violet light on retinal health. How-
ever, the long-term prognosis remains uncertain. Therefore, considering the potential unknown effects, it is necessary to dis-
cuss the use of blue-violet light-cut lenses in everyday practice as a risk-management strategy.
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Introduction

Dental professionals frequently encounter a range of intense 
light sources in their work environment, including the lighting 
in examination rooms, dental chair units, contrast-free lights in 
operating theatres, photopolymerization resin irradiators, and 
office whitening irradiators. These working conditions often 
lead to eye strain. While the adverse effects of blue-violet light 
(wavelength: 380-500 nm) on the retina have been document-
ed, and blue-violet light-cut glasses are available for computer 
users, the incorporation of this blue-violet light-cut feature in 
eye protectors for dental professionals remains limited. Given 
the demanding nature of their work environments and the 
strain it places on their eyes, the introduction of blue-light-cut 
functionality was deemed necessary.

The ultraviolet absorbing filter ITY430 (Isuzu Glass Ltd., Osa-
ka, Japan) can reduce light to wavelengths of approximately 420 
nm and below (Figure 1). This study aims to assess the effective-
ness of ITY430 in reducing eye strain by eliminating blue-violet 
light and developing an eye protector that selectively allows 
only light that is gentle on the eyes to pass through.

Subjects and methods

Subjects in this study were two dentists (A,B) and four den-
tal hygienists who wore eye protectors (Figure 2A) with ITY430 
treated lenses (ITY group) and eye protectors without any light 
reduction treatment (N group) for a duration of one month. 
Flicker values were measured to determine eye strain using a 
Flicker Value Measuring Instrument Type II (Figure 2B, Takei Kiki 
Kogyo, Niigata, Japan). Flicker values were compared before and 
after wearing the eye protector. If the flicker value remained the 
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same or increased, it indicated an improvement (reduction) in 
eye strain, whereas a decrease in the flicker value indicated a 
worsening of eye strain. Pearson’s chi-square test was used for 
statistical processing, with p<0.05 indicating a significant differ-
ence.

Method of measuring eye strain: Eye strain was quanti-
fied by measuring the flicker value using a Flicker Value Mea-
suring Instrument Type II. The flicker value corresponds to the 
threshold at which light begins to appear to flicker (flicker fu-
sion frequency) when exposed to high frequency flashing light 
(flicker light). The measurement method was based on a fixed 
distance of approximately 50 cm between the test eye and the 
light source. The light source was presented through a circular 
window with a viewing angle of 0.4°, and the flicker frequency 
was adjusted accordingly. The illuminance in the flicker field of 
view was maintained at 500 lx ± 10%, while the peripheral field 
of view illuminance was set at 100 lx ± 40%. Under these condi-
tions, measurements were made for (1) the perceived transi-
tion from flicker (20 Hz) to light (60 Hz) and (2) the perceived 
transition from light (60 Hz) to flicker (20 Hz).

An increase in the flicker value before and after wearing the 
protector signified an improvement in eye strain, while a de-
crease in the flicker value indicated a worsening of eye strain.

Result

The flicker values for the ITY and N groups are presented in 
Figure 3-6 and Table 1. Throughout the study period, improve-
ments in eye strain were observed as follows: 48.1% for subject 
A, 90.0% for subject B, 54.2% for subject C, 63.3% for subject D, 
68.5% for subject E, 77.8% for subject F, and an overall improve-
ment of 67.1% (p=0.0706965). Similarly, in the N group, the per-
centages were 37.2% for subject A, 82.1% for subject B, 53.4% 
for subject C, 63.4% for subject D, 74.1% for subject E, 70.4% for 
subject F, and an overall percentage of 64.1% (p=0.00845219). 
These results suggest a reduction in eye strain in the ITY group 
and a worsening of eye strain in the N group. When compar-
ing the ITY group with the N group, improvements in eye strain 
were observed in all four patients in the ITY group. However, 
Pearson’s chi-square test (with Yates’ correction) for the entire 
group showed a p-value of 0.4989, indicating no significant dif-
ference.

Figure 1: Light transmittance of ITY430.

In comparison to multilayer film filters, this filter has a steeper in-
clination in the visible light spectrum, exhibits reduced dependency 
on the angle of incidence, and has minimal deviations in the ultra-
violet cutoff wavelength.

Figure 2: A. Eye protector used in this study. B. Flicker value mea-
suring instrument type II (Takei Scientific Instruments Co., Ltd, Ni-
igata, Japan).
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Figures 3-6: Flicker values for each of the six examinees.

The vertical axis shows the difference in flicker values (Hz) before 
and after wearing the glasses, and the horizontal axis shows the 
date of the examination; the ITY group was wearing ITY430, and 
the N group wore glasses without b blue-violet light-cutting ability.

Figure 3 shows the measurement from 20 Hz to 60 Hz in the ITY430 
group, whereas Figure 4 shows the measurement from 60 Hz to 20 
Hz in the same group. Figure 5 shows the measurement from 20 to 
60 Hz in the N group, and Figure 6 shows the measurement from 
60 to 20 Hz in the N group. Positive flicker values indicate a reduc-
tion in eye strain, whereas negative values indicate an increase in 
eye strain.

Table 1: Summary of results from Figures 3-6.

Subject A B C D E F Total

ITY
Group

Eye strain Improvement 25 45 26 31 37 42 206

(times) Deterioration 27 5 22 18 17 12 101

% improvement out of total 48.1 90.0 54.2 63.3 68.5 77.8 67.1

N
Group

Eye strain Improvement 16 32 21 26 40 38 173

(times) Deterioration 27 7 18 15 14 16 97

% improvement out of total 37.2 82.1 53.9 63.4 74.1 70.4 64.1

This table summarizes the deterioration and improvement in eye 
strain in Subjects A to F. Subjects A, B, C, and F had less eye strain when 
wearing the ITY430 compared to the N group, but there was no dif-
ference in any of the six subjects (p=0.4989, Pearson's chi-square test 
with Yates' correction).

Discussion

In the dental practice setting, adequate illumination is es-
sential for thorough examination of the oral cavity. LED light 
sources, in addition to indoor lighting, are often used in dental 
chair units, handpieces, microscopes, magnifying loupes, and 
electronic medical record displays. Blue LED light is used in ir-
radiators to cure resins.

Light is a combination of three primary colors: red, green, 
and blue. White LEDs, which are increasingly prevalent indoors, 
exhibit emission peaks within the blue-violet light spectrum 
(400-490 nm) [1]. The amount of blue-violet light in a light 
source remains consistent across different technologies and is 
closely associated with the correlated color temperature [2].

It has been pointed out that the short wavelength, propensi-
ty for light scattering, and high energy of blue-violet light reach-
ing the retina may potentially lead to photoreceptor cell dam-
age [1]. Animal studies have shown that exposure to blue-violet 

light causes inflammatory apoptosis, DNA damage [3], and the 
generation of reactive oxygen species [4] in cells on the ocular 
surface and retina. Furthermore, it has been observed that vari-
ous physiological functions may be affected [5], potentially im-
pacting melatonin secretion, circadian rhythms, sleep patterns, 
and cognitive abilities [6].

Mixed results have been reported in human studies. Lin et al. 
reported reduced pain around and inside the eyes, diminished 
sensation of heaviness in the eyes, and less itching in the eyes 
when using blue-violet light-cut lenses following a two-hour 
computer work session [7]. In contrast, a study involving 120 
subjects comparing blue-violet light blocking lenses with stan-
dard clear lenses revealed no significant difference in eye strain 
after a two-hour computer task [8]. Furthermore, Takashi et al. 
reported that the difference between the perceived eye strain 
and flicker values did not coincide [9].

These findings indicate disparities between results obtained 
at the cellular level and in animal experiments compared to out-
comes when the lenses are worn by humans. Several factors 
should be considered, including the specific characteristics of 
blue-violet light blocking lenses, issues related to experimen-
tal conditions (e.g., the suitability of a 2 hour task duration), 
and the influence of variables other than the light source (e.g., 
working posture, blinking, etc.). The American Academy of Oph-
thalmology does not recommend blue-violet light cut glasses 
because of the lack of scientific evidence supporting the notion 
that blue-violet light is harmful to the eye [10]. In the POSITION 
STATEMENT ON THE BLUE LIGHT HAZARD published by The In-
ternational Commission on Illumination in April, 2019 [11], it 
is noted that studies involving white light sources are unusual 
due to their in vitro experimental conditions, prolonged expo-
sure periods, high color temperatures, fixed light sources, and 
exposures exceeding International Commission on Non-Ionizing 
Radiation Protection recommendations [12].

In its “Guidelines for Occupational Health Management in 
Information Equipment Work,” the Ministry of Health, Labor, 
and Welfare of Japan recommends that individuals working 
with Visual Display Terminals, such as liquid crystal displays and 
tablet terminals, limit their screen time to one hour and take a 
10-15 minute break between consecutive working hours. The 
guideline also advocates for a 10-15-minute break between the 
continuous working periods and one or two short breaks within 
one continuous working period [13].

However, these guidelines primarily address issues related to 
eye strain caused by reduced blinking during prolonged screen 
use and do not directly refer to the effects of blue-violet light 
exposure.

When considering filters, it is worth noting that the ITY 430 
offers certain advantages over multilayer options. This type of 
filter boasts a steeper gradient region for visible light, is less 
dependent on the angle of incidence and has a reduced wave-
length shift to cut off ultraviolet light. It effectively blocks ultra-
violet light while still allowing for a high degree of visible light 
transmittance. It has minimal impact on the perception of blue-
violet colors. This particular type of glass has been patented in 
Japan under No. 5142139 and in the USA under US7951733B2 
as “BLUE-VIOLET LIGHT BLOCKING GLASS.” We anticipate fu-
ture research focusing on the effects of blue-violet light on eye 
strain. This study analyzed a large group of people who used 
the ITY430.
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Conclusion

This study suggests that ITY430 has the potential to reduce 
eyestrain in dental practice. However, further case studies are 
required to assess its overall effectiveness.
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