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Abstract 
 

To investigate if blue light blocking glasses reduce a significant amount of blue light (450-490nm), 
and hence if they are a viable non-pharmacological treatment for Shift work sleep disorder, a study 
was conducted based on the effectiveness of blue light blocking glasses. Multiple glasses and 
distance from light source to glasses lens were tested to find the remaining light after  the blue light 
blocking glasses had been applied. The initial data set was cut down from 40,000 pieces of data to 
168 by identifying and calculating only relevant results that largely effected the circadian rhythm, 
such as only including the range of blue light due to the intrinsically photosensitive retinal ganglion 
cells have a photopigment of melanopsin, which is mostly reactive to blue light. The results found 
that the glasses produced minimally statistically significant changes in light levels as well as showed 
the inconsistencies in the manufacturing of blue light blocking glasses. Ultimately, these small 
changes in light levels (8% change was maximum) were not enough to alter a circadian cycle enough 
to treat Shift work sleep disorder.  
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Literature Review 
 

Sleep disorders involving disrupted circadian rhythms have a limited range of effective 
pharmacological and nonpharmacological treatments (Neil-Sztramko, S. E., Pahwa, M., Demers, P. 
A., & Gotay, C. C., 2014). Shift Work Sleep Disorder/Shift Work Disorder (SWSD/SWD) affects shift 
workers who work a range of types of shifts from morning to overnight shifts. It can often engage a 
variety of dysfunctional transformations to the standard circadian rhythm as the brain attempts to 
realign the suprachiasmatic nucleus due to constant change in light hitting photoreceptors.  

While no cures for the disorder exist, certain treatments attempt to reduce the symptoms and 
control the rhythm (Thorpy M. J. ,2010) Some pharmacological treatments for SWSD include 
melatonin supplements, soporific drugs, and wake-promoting agents. These often only work short-
term and create a dependency for symptomatic relief. This can progressively damage the long-term 
effects of the disorder through addiction and constant addition of drugs to fight the unwanted and 
uncomfortable side effects. Nonpharmacological treatments are hence often prioritised by health 
care professionals, such as bright light therapy (BLT) and changes to sleep and work routines. 
Unfortunately, these such treatments are not always feasible as some workers are required to work 
their set ‘unnatural’ shifts and cannot change their schedules. Similarly, BLT can be effective, but is 
can also be uncontrolled when self-conducted, reducing its effectiveness. Patients can alternatively 
attend a clinic for their BLT, but this can be expensive. In addition, BLT can present side effects such 
as headaches, nausea, and eye strain (Rizza, S., Luzi, A., Mavilio, M. et al., 2022) 

Limited research has been done analysing blue light blocking glasses (BLBG) and their effectiveness 
as a treatment for SWSD. Some research has been done into their effectiveness in treating other 
sleeping disorders such as insomnia and delayed sleep phase disorder, and while some 
investigations proved their effectiveness, others had positive results that were not statistically 
significant. A viable treatment for SWSD could be the scheduled use of blue light blocking glasses as 
people who suffer from it often work in places that utilize a lot of blue light (device screens, LED 
lights, etc). As the patient approaches the end of their shift (soon needing to go to sleep), use of 
BLBG could theoretically advance their circadian rhythm. Intrinsically photosensitive retinal ganglion 
cells (ipRGCs) are a type of neuron within the retina, whose photopigment of melanopsin is highly 
reactive to light mainly in the blue portion of the visible spectrum. They send signals along the optic 
nerve to the suprachiasmatic nucleus (SCN), the so-called master clock of the brain. As high intensity 
blue light hits a human eye, the body attempts to synchronize its internal clock to the supposed 24-
hour solar cycle (Pickard, G. E., & Sollars, P. J., 2012) In reaction, the pineal gland suppresses 
melatonin secretion, increasing alertness and reducing sleepiness. By reducing the blue light with 
BLBG, the body believes the decrease in blue light indicates reducing sunlight, hence advancing the 
circadian rhythm, and increasing melatonin secretion (Blume, C., Garbazza, C., & Spitschan, M., 
2019) On the other hand, BLBG are known for their slight controversy over their effectiveness, as 
they do not block all blue light and may vary in their effectiveness for treating SWSD. 

  



Aim 
 

To determine if blue light blocking glasses are effective in treating Shift Work Sleep Disorder’s 
symptoms. More specifically, to find; what percentage of blue light frequencies may be reduced 
through different blue light blocking glasses if any, how this will affect the circadian cycle if at all, 
and the overall effectiveness of utilizing this method. 

 

Scientific Research Question 
Do blue light blocking glasses reduce a significant amount of blue light (450-490nm), and hence are 
they a viable non-pharmacological treatment for Shift work sleep disorder? 

 

Hypothesis: 
 

Blue light blocking glasses will reduce the intensity of blue light (450-490nm) received by the retina 
significantly and hence reduce the severity of shift work sleep disorder. 

[Should null be stated?] 

 

Methodology 
 

An experiment was conducted to determine what percentage of blue light frequencies (450-490nm) 
may be filtered through blue light blocking glasses. The assessed glasses included two polycarbonate 
and two anti-reflective pairs of glasses. The experiment involved an artificial light source (to mimic 
the device screens and LED lights in common workplaces of those who suffer from SWSD) shining 
through a pair of blue light blocking glasses that was attached to a dark pipe (to reduce external, 
uncontrolled light levels). The resultant light was picked up by a spectrometer at the other end of 
the pipe. The changing independent variable was the distance from glasses to the light source. This 
determined how the external factor of distance from source affected those who suffer from SWSD. 
The average distance away from screens that people typically sit can be from 0.3m – 0.7m, hence 
the distance from lens to source that was used was 0.3, 0.5, and 0.7 metres. The four glasses were 
tested individually for a variety of samples. Each set of glasses was measured 3 times for each 
distance, as well as the exposed measurements for comparison. The glasses are advertised to reduce 
blue light levels by 30-35%, however there is nearly no information about how they were tested. 
This could mean that they may have been tested under unrealistic conditions to optimise their 
performance due to the company’s potential bias. To test under appropriate conditions, the glasses 
did not cover the pipe fully, with small gaps left as light can go around glasses in realistic conditions. 

The initial gathered data was a large data set, as 45 measurements were taken, with each of these 
containing nearly 800 different wavelengths. This was so when it was evaluated it will show if a 
statistically significant level of blue light has been blocked for each pair of glasses at each distance, 
and therefore if melatonin levels can be drastically affected. As the ipRGC’s photopigment 
(melanopsin) is mostly reactive to blue light in the visible spectrum, the data was initially cut down 



to this (450-490nm). To make the sample range practical, 14 equally spaced samples were taken for 
each length and pair of glasses. The average intensity of each set of glasses/exposed measurement 
for each distance was taken. To calculate the average change in intensity from exposed to each pair 
of glasses, the previously taken average intensity (of each pair of glasses) was divided by the average 
exposed intensity. This gave a decimal figure that indicated the following:  

Figure = 1: no change in intensity 

Figure < 1: reduced intensity 

Figure > 1: increased intensity 

The remaining data (n=168) was organised in a final table, where each set of data (14xλ for each set 
of glasses and distance) was tested using a one sample t-test individually, comparing them with a 
null hypothesis mean of 1. This allowed for each set of glasses to either accept or reject the null 
hypothesis for each distance (0.3m, 0.5m, 0.7m). 

 

 

 

 

  



Results 
 

Visual displays 

 

 

 

 

 

 

 

 

Figure 1: Graph showing a range of intensity measurements for the artificial light source on the electromagnetic spectrum. 

 

 

 
Table 1: Each set of data shows the remaining 14 wavelengths. Each set of glasses (A, B, C, D) and the exposed (E) measurement is shown. Each have 3 samples (columns) and have their 
averages found. This is for 1 distance. 

 

 

 
Table 2: The final condensed table. Outcomes demonstrate the % of intensity remaining for its given wavelength after comparing the exposed to the glasses. 

  



Description 

Initially, the intensity of the wavelengths in the blue light region were seen to minimally change as 
shown in figure 1. While the measurements were close to each other in each repeated sample, they 
still deviated significantly relative to the change seen when the independent variables were changed 
(seen in table 1). In table 2, the calculations showed that for many of the average samples, the light 
did not increase but remained close to or over 1 (1 being 100% of light retained). 

The following calculations were done: 

After getting rid of unnecessary data, the average was taken for each set of glasses for each distance 
(average intensity per wavelength). This is shown in Figure 2. 

 

Following this, the percent of intensity of light remaining was calculated by comparing the data of no 
lens versus the data of each set of glasses. This was done for each distance, and each wavelength as 
shown in Figure 3. 

 

Finally, the resultant data is shown in Table 2, where only relevant, compatible data is remaining.  

  



Discussion 
 

A one-sample t-test was conducted upon the final results (Table 3) for each set of glasses within 
each distance group. The results were sporadic and minimal patterns became apparent. In some 
samples, the remaining blue light maintained a very similar intensity, and even appeared to have 
gained in some instances. Glasses A, B, and C appear to function at 0.3m, but progressively work less 
the further away from the light source. Blue light blocking glasses C appeared to work for the 
furthest distance, however they still only blocked between 0% – 8% of blue light at their strongest 
(0.3 metres). All but glasses A failed to block a statistically significant amount of blue light at 0.7 
metres. However, A’s reliability may be questioned as it fails to maintain the pattern of the other 
glasses where once they ceded to reject the null hypothesis, they continued to accept it for the 
remaining distances. Overall, the greatest amount of light reduced was only 8.24%, which would not 
be of much effect towards the circadian rhythm, and this was found at the best functioning sample 
(C, 0.3m), meaning that for most of them, the glasses did not function properly as a potential 
treatment for shift work sleep disorder. 

Table 3: One sample t-test results 

Glasses A and B were anti-reflective (acrylic) and made by the same brand. This may explain their 
similar trend of rejecting the null hypothesis for 0.3 metres and accepting beyond that (however the 
0.7m measurement of A may be unreliable). The polycarbonate glasses (C, D) performed worse than 
the anti-reflective ones but were not made by the same brand, likely leading to their different 
performances. Testing of the blue light blocking glasses may have had bias environmental variables 
in order to promote them and out-do competitors. Since the glasses were advertised to block 30-
35% of blue light, some of these variables may have been distance from light source, and distance 
from lens to photoreceptor, where while the results may have technically been true, it was 
performed under unrealistic conditions.  

The experiment’s capabilities were limited due many reasons. One reason was that most of the 
equipment used was improvised and not made to the most precise quality due to budgetary issues. 
However, the spectrometer used was fully functional, meaning that it was most likely the unstable 
supporting materials and other equipment that may have held back the full accuracy of experiment. 
Also due to limited access to facilities, the experiment was conducted in a room with block-out 
blinds. While the blinds allowed for control of majority of external light level changes, some light 
would still have gotten through, potentially effecting the results.  

Unless a person has blue light blocking goggles, where nearly all blue light can be filtered 
(ascertaining the supposed 30-35%), blue light blocking glasses would not function as an effective 
method of treatment for shift work sleep disorder. The small amount of blue light reduced at best 
would still not be enough, as throughout the 24-hour solar cycle, the natural changing light levels 
being received by the intrinsically photosensitive retinal ganglion cells are significantly larger than 
what was recorded. However, some glasses might work for extremely mild cases of shift work sleep 
disorder as they appear to vary largely between brands and materials. Also, as the distance 
increased, the effectiveness of the blue light blocking glasses was seen to decrease, showing that in 
a typical night shift environment of LED lights and computer screens, the glasses would have minimal 
effect.  



Further research is needed to understand how blue light blocking glasses may be applied as a 
treatment for circadian disruptions disorders. Their current inconsistencies in design has largely 
contributed to their inability to function as a reliable treatment, so perhaps large standardising may 
need to be implemented to ensure effective research. Shift work sleep disorder remains to be one of 
the most prominent disrupted circadian rhythm disorders and new nonpharmacological treatments 
must be developed to treat it while no cure exists. Until this, perhaps the most reliable method to 
treat SWSD is soporific drugs, melatonin supplements, and wake-promoting agents.  

 

Conclusion 
 
After investigating and testing whether blue light blocking glasses could be an effective treatment 
for shift work sleep disorder, the results demonstrated that they may not be very reliable due to the 
sporadic changes in remaining blue light over multiple distances and glasses. The varying results 
actually appeared to both decrease the intensity of blue light by up to 8% and actually increase 
above the original intensity. The further away the glasses were from the artificial light source, their 
function became even worse, showing that in someone who suffers from shift work sleep disorder’s 
work environment, the surrounding LED lights and computer screens would not be effectively 
blocked by blue light blocking glasses.  

Some aspects of the method to collect the results could have been improved such as the quality of 
the equipment, and the control of external light sources. Overall, blue light blocking glasses are not 
an effective treatment for shift work sleep disorder as the small amount of blue light that is blocked 
is not significant enough to control the circadian rhythm when compared to the 24hour natural solar 
cycle’s change in light levels. Continued research may be done in both the areas of blue light 
blocking glasses and shift work sleep disorder. Blue light blocking glasses are currently being 
produced in an inconsistent manner. So, in order for effective trials and experiments to be 
conducted, perhaps standardising must be implemented for their material and construction. Until 
nonpharmacological treatments can be efficiently developed for shift work sleep disorder, 
pharmacological treatments are most likely the most effective. 
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