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ABSTRACT

Introduction and aim. Blue light is part of the natural light spectrum and plays a role in regulating the circadian rhythm. How-
ever, with the increasing use of electronic devices and energy-efficient lighting emitting high levels of artificial blue light,
concerns are raised regarding its potential effect on human health. Blue-blocking filters have been developed and are adver-
tised as a solution to be used in spectacles or intraocular lenses. This review aims to provide an in-depth analysis of the use of
blue-blocking filters based on the results of clinical trials.

Material and methods. This review included relevant original papers reporting on clinical trial results from PubMed, Science
Direct, and Google Scholar databases using specified keywords.

Analysis of the literature. Trials conducted with patients reveal mixed results, with some showing no significant changes in vision
and reading abilities, while others indicating potential limitations such as reduced contrast vision. However, blue-blocking filters
have demonstrated potential benefits in improving sleep quality and mood, particularly in patients with sleep disturbances or
psychiatric disorders. The efficacy of blue-blocking filters in mitigating symptoms of digital eye strain remains inconclusive.
Conclusion. Overall, this paper provides a comprehensive assessment of the benefits and limitations associated with the use
of blue-blocking filters, highlighting the need for further investigation in certain areas.
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Introduction

Blue light is an essential part of the natural light spec-
trum emitted by the sun, which falls within the wave-
length range of approximately 400 to 490 nanometers
and has high energy. During the day, exposure to natu-
ral blue light helps regulate our internal body clock, or
circadian rhythm, by signaling wakefulness and alert-
ness.! However, the widespread use of electronic devices
and energy-efficient lighting has led to increased expo-
sure to artificial sources of blue light. This has raised
concerns about its potential effects on human health.

Artificial sources of blue light

Artificial sources of blue light include electronic devices
such as smartphones, tablets, computer monitors, televi-
sions, and light-emitting diodes (LEDs).> With the ev-
er-increasing reliance on technology, the average person
spends a significant amount of time engaging with digital
screens. These screens emit blue light at higher intensities
compared to other wavelengths, potentially leading to
prolonged exposure that exceeds the levels encountered
in natural environments.* Energy-efficient lighting, such
as compact fluorescent lamps and LEDs, has gained pop-
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ularity due to its reduced energy consumption. Howev-
er, these lighting technologies emit higher levels of blue
light compared to traditional incandescent bulbs.* The
shift towards energy-efficient lighting in residential, com-
mercial, and public spaces has increased overall blue light
exposure, particularly during nighttime hours. However,
along with the benefits of these technological advance-
ments comes a growing concern regarding the potential
health effects of blue light exposure.

The biological impact of blue light

The biological impact of blue light on humans influ-
ences the circadian rhythm. Research suggests that ex-
cessive blue light exposure can disrupt sleep patterns
and lead to sleep disturbances, such as difficulty falling
asleep or maintaining deep sleep. Blue light exposure in
the evening can suppress the production of melatonin, a
hormone that promotes sleep. Consequently, individu-
als exposed to blue light before bedtime may experience
delayed sleep onset and reduced sleep quality.””

Moreover, blue light has implications for eye health.
Even though the research results are not unanimous, pro-
longed exposure to blue light, especially at close proxim-
ity through digital screens, is proposed as a possible risk
factor for eye strain, visual discomfort, and eye fatigue.*®
There are also concerns about potential long-term effects
on retinal health, as studies suggest a possible link be-
tween blue light exposure and retinal damage, including
macular degeneration. This can be caused by the release
of reactive oxygen species in response to blue light ab-
sorption.”” LEDs have been associated with causing dam-
age to photoreceptors and necrosis of the retina.'!

In addition to sleep and eye-related effects, blue
light exposure has been investigated for its impact on
mood disorders, such as depression, mania, or bipo-
lar disorder. Even though the results are vague, exces-
sive blue light exposure, particularly during nighttime
hours, may disrupt mood regulation and contribute to
symptoms of mood disorders.'>™*

Blue-blocking filters

To address the concerns related to the adverse impact
of blue light (which possibly include: sleep disturbanc-
es, mood disorders, eye strain, visual discomfort, eye fa-
tigue, and retinal damage), blue-blocking (BB) filters
have been developed and incorporated into spectacles
and intraocular lenses (IOLs) as a potential solution to
reduce the transmission of blue light and mitigate its po-
tential adverse effects.”® BB filters aim to selectively ab-
sorb or reflect short-wavelength light (blue light and
shorter wavelengths of 440-500 nm), thereby reducing
the amount reaching the retina.'” However, the efficacy of
BB filters in spectacles and IOLs in reducing eye fatigue
symptoms when using digital devices, improving sleep
quality, and protecting from retinal phototoxicity remains

a topic of debate. While some studies suggest potential
benefits, others have found limited or inconsistent effects
on its supposed potential influence on ocular disorders.'®

Aim

This review aims to analyze the results of clinical trials
investigating the use of BB filters in spectacles and IOLs
and their effectiveness in mitigating undesirable symp-
toms associated with excessive exposure to blue light. By
critically evaluating the available evidence, we seek to
provide a comprehensive assessment of the benefits and
limitations associated with their use.

Material and methods

This narrative review was performed by researching
the PubMed, Science Direct, and Google Scholar data-
bases with the keywords “blue light”, “blue-blocking fil-
ters”, “blue light filters”, “blue light filters spectacles”, “blue
light filters lenses” and “clinical trial”. The search was
performed from May 19*, 2023, through June 8, 2023.
Considered were only original papers that reported on
the results of clinical trials, written in English or Polish,
and included were those deemed relevant to the analysis
by the authors. The exclusion criteria included: preclini-
cal trials, and manuscripts unrelated to the topic. All arti-
cles that fit the aim of this review paper were included in
the “result” section of the article. The narrative review has
been constructed with the use of the scale for the quality
assessment of narrative review articles (SANRA).

Analysis of the literature

The results of the reviewed clinical trials were not con-
sistent in all aspects, and some of them concluded that
BB filters are not favorable for patients. Different aspects
were taken under consideration and the results either
supported or disproved the thesis of the trial. The clin-
ical trials also used various outcome measures. The de-
tails of each study design can be found in the referenced
literature, while this review summarizes the most im-
portant conclusions drawn from the studies. The most
important advantages and disadvantages of using BB fil-
ters are summarized in Table 1.

Table 1. Summary of the advantages and disadvantages of
BB filters in I0Ls and spectacles*

Advantages Disadvantages

- may be beneficial as part of the - no influence on contrast vision or visual acuity, "
treatment of amblyopia,® - do not reduce symptoms of DES,**

-improve mood and sleep quality,® - might dysregulate the circadian rhythm,*

- may be used as an additive treatment - do not influence mental symptoms and psychiatric
for patients with sleep disturbancesin  disorders in patients after cataract surgeries, %

the course of psychiatric disorders,** - do not reduce number of injuries in patients after
- may lead to better reading capacity in cataract surgeries,”

children with reading difficulties.” - do not prevent development of AMD.**

* DES - digital eye strain, AMD - age-related macular
degeneration.
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The impact of BB filters on vision and reading

Many studies investigated the influence of BB filters on
visual function. Up to date, no effect on contrast vision,
or visual acuity has been observed."?* Wirtitsch et al.
conducted a clinical trial that revealed that the contrast
acuity in patients with BB IOLs was lower in compar-
ison to users of ultraviolet-filtering IOLs. The biggest
difference in contrast vision was observed in the setting
of low-mesopic light (a range of human vision, where
both rods and cones are active), where the contrast acu-
ity was tested at low illumination levels (0.5 lux) with
different levels of contrast.? Also in another work, the
researchers found that contrast vision among the pa-
tients was worse under lower illumination using the
IOLs with BB filters compared to photochromic or clear
I0Ls.?2 On the other hand, some studies concluded that
there is no clinically significant change in contrast vi-
sion among patients with BB IOLs, and no difference
between BB IOLs in comparison to clear ones regarding
mesopic contrast sensitivity nor subjective visual per-
ception.'”!%2*22 Yellow or orange-colored BB IOLs and
clear IOLs have similar results in photopic and mesopic
contrast sensitivity.>

Another important aspect assessed in the clinical
trials was color vision reduction. Under mesopic con-
ditions, patients with yellow-tinted IOLs had the least
favorable outcomes during the assessment of color per-
ception and made more mistakes during tests.'”?* Espe-
cially, the perception of the color blue has been affected
both under mesopic and photopic conditions (a range of
human vision, where only cones are active).?’ In anoth-
er research, there was no significant difference in color
sensitivity among the tested groups, but the subjective
perception of the colors has been changed and reported
by some patients.'® On the other hand, one clinical trial
conducted by Stopyra et al. revealed a possible positive
influence of BB filters on color perception.”

Another clinical trial assessed the use of BB filters
as part of the treatment of amblyopia. Metzler et al.
showed, that a BB filter treatment protocol gave better
results for treating amblyopia than conventional classic
occlusion treatment.”

Regarding the influence of BB filters on reading abil-
ities, a clinical trial reported that children with reading
difficulties, who wore glasses with blue or yellow filters
for 3 months, had a better reading capacity than they
did before the start of the clinical trial.”” A detailed sum-
mary of chosen representative clinical trials is shown in
Table 2.

The impact of BB filters on sleep disturbances

Many studies suggested that BB filters may have a posi-
tive effect on patients with sleep disturbances. Wearing
glasses with a BB filter 3 hours before sleep was shown
to significantly improve mood and sleep quality in com-

parison to patients who wore glasses blocking ultraviolet
only.*® In a similar study, after wearing BB glasses 90 min
before bedtime a substantial reduction of subjective sleep
latency and an increase in subjective total sleep time was
observed.” Many studies indicated that patients with psy-
chiatric disorders may benefit from BB filters applied in
ocular lenses. In one study, patients with bipolar disorder
and coexisting circadian rhythm abnormalities who used
BB filters in ocular lenses in the evenings presented an
improvement in sleeping efficiency.” Their use may also
be an additive treatment for manic patients in a hospi-
tal environment,* but no significant changes were seen in
patients with depressive symptoms and coexisting sleep
onset insomnia.'* Another group that can be positively
influenced is non-sleep-deprived recreational athletes. A
clinical trial reported that wearing BB filters in the eve-
ning improved the subjective sleep onset latency, sleep
quality, and alertness in the morning.*’ Another study
stated that the use of amber lenses before bedtime leads to
delayed wake time and higher mean subjective total sleep
time, overall quality, and soundness of sleep.”” On the
other hand, studies state that long-term blue light reduc-
tion might negatively influence mental health.' Blue light
filtration may negatively affect normal circadian rhythm
and sleep, but there is conflicting evidence.”> Moreover, in
a randomized controlled trial BB IOLs lowered nocturnal
melatonin secretion in comparison to neutral IOLs, but
surprisingly BB IOLs increased sleep efficiency in patients
one year after cataract surgery.* Another clinical trial also
indicated that BB IOLs implantation can be beneficial for
patients after cataract surgery in improving the quality of
sleep. In the referenced group of patients, blocking the
blue light during the day has not had adverse effects, be-
cause the amount of light transmitted overall through the
lens rises after cataract surgery. The BB IOLs can partial-
ly filter purple and blue visible light between 400 and 500
nm, but a residual blue light transmission is still enough
to prevent melatonin production during the day. Inhibit-
ing the release of melatonin throughout the day enhances
the quality of sleep at night.*

The impact of BB filters on the symptoms of digital eye
strain

In general opinion, BB lenses are viewed as a tool to pre-
vent computer users from digital eye strain (DES). How-
ever, the reviewed clinical trials showed that using BB
filters did not reduce the symptoms of DES.***” Addi-
tionally, the authors agreed that currently, there is no
evidence for using BB filters as a remedy for DES.*® Fur-
thermore, the usage of BB filters might disintegrate the
circadian rhythm. However, it is difficult to conduct a
credible clinical trial that would prove that the reduc-
tion in the absorption of light impacts the human’s sleep
schedule.®®
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The impact of BB filters on patients after cataract sur-
geries

Clinical trials have been conducted to assess the rela-
tionship between using BB filters and the outcomes of
cataract surgeries. In a study performed by Leruez et
al., patients were observed post-surgery to detect mood
changes assessed based on the geriatric depression scale,
with regard to the type of IOLs implanted. It has been
discovered that there is no significant difference in
post-operative depression symptoms after implantation
of clear IOLs, or BB IOLs.”® Furthermore, patients who
were implanted a BB IOLs after bilateral cataract sur-
gery did not develop any mental and behavioral disor-
ders or diseases of the nervous system.*® Another study
proved that the use of BB IOLs did not reduce the num-
ber of injuries and patients with BB IOLs had a worse
glare during driving at nighttime, but that did worsen
the comfort of driving.* Another assessed factor was
the influence of BB IOLs on the thickness of the retinal
nerve fiber layer (RNFL), and a clinical trial by Kim et
al. proved, that BB IOLs did not influence the RNFL af-
ter cataract surgery, so there is no additional benefit of
using these types of lenses.* Also, the type of used lens-
es does not affect the development of inflammation con-
nected to cataract surgery.*?

The impact of BB filters on the progression of age-related
macular degeneration

Blue light can cause damage to the retina and lead to
age-related macular degeneration (AMD).* It was sug-
gested that patients with a high risk for the develop-
ment of AMD could benefit from wearing IOLs with
BB filters.** However, opposite results were present-
ed by Lak et al.,, who showed that the implantation of
BB IOLs did not stop the progression of AMD, and did
not protect the maintenance of contrast sensitivity.* In
a cohort study, the implementation of BB IOLs did not
show any positive effect on the incidence of neovascular
AMD and its progression over a non-BB IOLs use in pa-
tients after cataract surgery.*® Moreover, another study
found that there is no evidence that BB IOLs prevent
the onset of wet AMD.*” Furthermore, even the use for
up to 10 years of BB IOLs had no significant advantage
over a non BB IOLs in the incidence of AMD.* Anoth-
er study, which included patients with AMD, assessed
the reading rates among patients, and no advantage of
using BB filters was proven. Additionally, BB filters us-
ers had worse reading rates compared to users of other
color filters.”

Conclusion

In conclusion, the use of BB filters in spectacles and IOLs
has shown mixed results in clinical trials. The impact of
BB filters on vision and reading abilities is still a topic of
debate, with some studies reporting no significant chang-

es and others indicating potential limitations, such as re-
duced contrast acuity and color perception. However, BB
filters have demonstrated potential benefits in improv-
ing sleep quality and mood, particularly in patients with
sleep disturbances or psychiatric disorders. The efficacy
of BB filters in mitigating symptoms of digital eye strain
remains inconclusive, and further research is needed to
establish their effectiveness in this area.

Declarations

Funding

No financial support was received by any of the authors
for the manuscript preparation.

Author contributions

Conceptualization, A.P. and E.S.; Methodology, M.D.;
Software, P.S.; Validation, A.P.,, and P.S.; Resources,
M.D,; Data Curation, E.S.; Writing - Original Draft
Preparation, A.P, E.S., PS. and M.D.; Writing — Review
& Editing, A.P, M.D,, PS., and E.S,; Visualization, M.D.;
Supervision, E.S.; Project Administration, P.S.

Conflict of interest
The authors declare no conflict of interest.

References

1. Tosini G, Ferguson I, Tsubota K. Effects of blue light on the
circadian system and eye physiology. Mol Vis. 2016;22:61-
72.

2. O’Hagan JB, Khazova M, Price LL. Low-energy light bulbs,
computers, tablets and the blue light hazard. Eye (Lond).
2016;30(2):230-233. doi: 10.1038/eye.2015.261

3. KumariJ, Das K, Babaei M, Rokni GR, Goldust M. The im-
pact of blue light and digital screens on the skin. J Cosmet
Dermatol. 2023;22(4):1185-1190. doi: 10.1111/jocd.15576

4. Sliney DH. What is light? The visible spectrum and bey-
ond. Eye. 2016;30(2):222-229. doi: 10.1038/eye.2015.252

5. Bonmati-Carrion MA, Arguelles-Prieto R, Martinez-
-Madrid MJ, et al. Protecting the melatonin rhythm
through circadian healthy light exposure. Int ] Mol Sci.
2014;15(12):23448-23500. doi: 10.3390/ijms151223448

6. Wahl S, Engelhardt M, Schaupp P, Lappe C, Ivanov IV.
The inner clock-Blue light sets the human rhythm. J
Biophotonics. 2019;12(12):€201900102. doi: 10.1002/
jbi0.201900102

7. Ayaki M, Hattori A, Maruyama Y, et al. Protective effect of
blue-light shield eyewear for adults against light pollution
from self-luminous devices used at night. Chronobiol Int.
2016;33(1):134-139. doi: 10.3109/07420528.2015.1119158

8. Palavets T, Rosenfield M. Blue-blocking Filters and Digital
Eyestrain. Optom Vis Sci. 2019;96(1):48-54. doi: 10.1097/
opx.0000000000001318

9. Sheppard AL, Wolffsohn JS. Digital eye strain: prevalence,
measurement and amelioration. BMJ Open Ophthalmol.
2018;3(1):e000146. doi: 10.1136/bmjophth-2018-000146



The benefits and limitations of using blue-blocking filters — a review of results of clinical trials

199

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Castro LC, Souza CEBd, Soriano ES, Melo Jr LAS, Paran-
hos Jr A. Influence of blue light spectrum filter on short-
-wavelength and standard automated perimetries. Arq
Bras Oftalmol. 2006;69(5):725-729. doi:10.1590/s0004-
27492006000500020

Jaadane I, Boulenguez P, Chahory S, et al. Retinal damage
induced by commercial light emitting diodes (LEDs). Free
Radic Biol Med. 2015;84:373-384. doi: 10.1016/j.freerad-
biomed.2015.03.034

Henriksen TE, Skrede S, Fasmer OB, Set al. Blue-blocking
glasses as additive treatment for mania: a randomized pla-
cebo-controlled trial. Bipolar Disord. 2016;18(3):221-232.
doi: 10.1111/bdi.12390

Esaki Y, Takeuchi I, Tsuboi S, Fujita K, Iwata N, Kitajima
T. A double-blind, randomized, placebo-controlled trial
of adjunctive blue-blocking glasses for the treatment of
sleep and circadian rhythm in patients with bipolar di-
sorder. Bipolar Disord. 2020;22(7):739-748. doi: 10.1111/
bdi.12912

Esaki Y, Kitajima T, Takeuchi I, et al. Effect of blue-bloc-
king glasses in major depressive disorder with sleep onset
insomnia: A randomized, double-blind, placebo-con-
trolled study. Chronobiol Int. 2017;34(6):753-761. doi:
10.1080/07420528.2017.1318893

Vagge A, Ferro Desideri L, Del Noce C, Di Mola I, Sindaco
D, Traverso CE. Blue light filtering ophthalmic lenses: A
systematic review. Semin Ophthalmol. 2021;36(7):541-548.
doi: 10.1080/08820538.2021.1900283

Mainster MA, Findl O, Dick HB, et al. The Blue Li-
ght Hazard Versus Blue Light Hype. Am ] Ophthalmol.
2022;240:51-57. doi: 10.1016/j.2j0.2022.02.016
Kara-Junior N, Espindola RF, Gomes BA, Ventura B, Sma-
dja D, Santhiago MR. Effects of blue light-filtering intra-
ocular lenses on the macula, contrast sensitivity, and color
vision after a long-term follow-up. J Cataract Refract Surg.
2011;37(12):2115-2119. doi: 10.1016/j.jcrs.2011.06.024
Schmidinger G, Menapace R, Pieh S. Intraindividual
comparison of color contrast sensitivity in patients with
clear and blue-light-filtering intraocular lenses. J Ca-
taract Refract Surg. 2008;34(5):769-773. doi: 10.1016/j.
jcrs.2007.12.034

Neumaier-Ammerer B, Felke S, Hagen S, et al. Com-
parison of visual performance with blue light-filtering
and ultraviolet light-filtering intraocular lenses. J Cata-
ract Refract Surg. 2010;36(12):2073-2079. doi: 10.1016/j.
jcrs.2010.06.069

Mester U, Holz F, Kohnen T, Lohmann C, Tetz M. In-
traindividual comparison of a blue-light filter on visual
function: AF-1 (UY) versus AF-1 (UV) intraocular lens. J
Cataract Refract Surg. 2008;34(4):608-615. doi: 10.1016/j.
jcrs.2007.11.049

Wirtitsch MG, Schmidinger G, Prskavec M, et al. Influence
of blue-light-filtering intraocular lenses on color percep-
tion and contrast acuity. Ophthalmology. 2009;116(1):39-
45. doi: 10.1016/j.0phtha.2008.08.035

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Wang H, Wang J, Fan W, Wang W. Comparison of pho-
tochromic, yellow, and clear intraocular lenses in human
eyes under photopic and mesopic lighting conditions.
J Cataract Refract Surg. 2010;36(12):2080-2088. doi:
10.1016/j.jcrs.2010.07.024

Bandyopadhyay S, Saha M, Chakrabarti A, Sinha A. Effect
on contrast sensitivity after clear, yellow and orange intra-
ocular lens implantation. Int Ophthalmol. 2016;36(3):313-
318. doi: 10.1007/s10792-015-0120-4

Mayer S, Wirbelauer C, Pham DT. Functional results after
intraocular lens implantation with or without blue light
filter: an intraindividual comparison. Klin Monbl Augen-
heilkd. 2006;223(2):142-6. doi: 10.1055/s-2005-858867
Stopyra W. Evaluation of colour vision according to type of
implanted artificial foldable intraocular lens. Klin Oczna.
2012;114(4):266-269.

Metzler U, Ham O, Flores V, Claramunt M, Sepulveda C,
Casanova D. Blue filter amblyopia treatment protocol for
strabismic amblyopia: a prospective comparative study of
50 cases. Binocul Vis Strabismus Q. 1998;13(4):241-248.
Hall R, Ray N, Harries P, Stein J. A comparison of two-
-coloured filter systems for treating visual reading dif-
ficulties. Disabil Rehabil. 2013;35(26):2221-2216. doi:
10.3109/09638288.2013.774440

Burkhart K, Phelps JR. Amber lenses to block blue light
and improve sleep: a randomized trial. Chronobiol Int.
2009;26(8):1602-1612. doi: 10.3109/07420520903523719
Jankt K, Smotek M, Farkova E, Kopftivova J. Block the li-
ght and sleep well: Evening blue light filtration as a part of
cognitive behavioral therapy for insomnia. Chronobiol Int.
2020;37(2):248-259. doi: 10.1080/07420528.2019.1692859
Henriksen TEG, Gronli J, Assmus J, et al. Blue-bloc-
king glasses as additive treatment for mania: Effects
on actigraphy-derived sleep parameters. J Sleep Res.
2020;29(5):€12984. doi: 10.1111/jsr.12984

Knufinke M, Fittkau-Koch L, Mest EIS, Kompier MA]J,
Nieuwenhuys A. Restricting short-wavelength light in
the evening to improve sleep in recreational athletes -
A pilot study. Eur J Sport Sci. 2019;19(6):728-735. doi:
10.1080/17461391.2018.1544278

Shechter A, Kim EW, St-Onge MP, Westwood AJ. Blocking
nocturnal blue light for insomnia: A randomized control-
led trial. J Psychiatr Res. 2018;96:196-202. doi: 10.1016/j.
jpsychires.2017.10.015

Hecht I, Kanclerz P, Tuuminen R. Secondary outcomes of
lens and cataract surgery: More than just “best-corrected
visual acuity”. Prog Retin Eye Res. 2023;95:101150. doi:
10.1016/j.preteyeres.2022.101150

Brondsted AE, Haargaard B, Sander B, Lund-Andersen
H, Jennum P, Kessel L. The effect of blue-blocking and
neutral intraocular lenses on circadian photoentrainment
and sleep one year after cataract surgery. Acta Ophthalmol.
2017;95(4):344-351. doi: 10.1111/a0s.13323

Feng X, Xu K, Hao Y, Qi H. Impact of blue-light filte-
ring intraocular lens implantation on the quality of sleep



200

European Journal of Clinical and Experimental Medicine 2024; 22 (1): 194-200

36.

37.

38.

39.

40.

41.

42.

in patients after cataract surgery. Medicine (Baltimore).
2016;95(51):e5648. doi: 10.1097/md.0000000000005648
Rosenfield M, Li RT, Kirsch NT. A double-blind test of
blue-blocking filters on symptoms of digital eye strain.
Work. 2020;65(2):343-348. doi: 10.3233/wor-203086

Vera ], Redondo B, Ortega-Sanchez A, et al. Blue-bloc-
king filters do not alleviate signs and symptoms of digi-
tal eye strain. Clin Exp Optom. 2023;106(1):85-90. doi:
10.1080/08164622.2021.2018914

Leruez S, Annweiler C, Gohier B, et al. Blue light-filte-
ring intraocular lenses and post-operative mood: a pilot
clinical study. Int Ophthalmol. 2015;35(2):249-256. doi:
10.1007/s10792-014-9944-6

Karesvuo M, Kanclerz P, Hecht I, Achiron A, Tuuminen
R. Association of clear vs blue-light filtering intraocular
lenses with mental and behavioral disorders and diseases
of the nervous system among patients receiving bilateral
cataract surgery. ] Cataract Refract Surg. 2023;49(7):679-
685. doi: 10.1097/j.jcrs.0000000000001184

Kanclerz P, Hecht I, Cunha M, Knyazer B, Laine I, Tu-
uminen R. Association of Blue Light-Filtering Intraocular
Lenses With All-Cause and Traffic Accident-Related Inju-
ries Among Patients Undergoing Bilateral Cataract Surge-
ry in Finland. JAMA Netw Open. 2022;5(8):2227232. doi:
10.1001/jamanetworkopen.2022.27232

Kim JH, Kim NR, Lee ES, Rho S, Kang SY, Kim CY. In-
fluence of blue light-filtering intraocular lenses on retinal
nerve fiber layer measurements by spectral-domain opti-
cal coherence tomography. Curr Eye Res. 2011;36(10):937-
942. doi: 10.3109/02713683.2011.597535

Choi JH, Li Y, Kim SH, et al. The influences of smartpho-
ne use on the status of the tear film and ocular surface.
PLoS One. 2018;13(10):0206541. doi: 10.1371/journal.
pone.0206541

43.

44.

45.

46.

47.

48.

49.

Barisi¢ A, Dekaris I, Gabri¢ N, et al. Blue light filtering
intraocular lenses in phacoemulsification cataract surgery.
Coll Antropol. 2007;31(1):57-60.

Wohlfart C, Tschuschnig K, Fellner P, et al. Visual func-
tion with blue light filter IOLs. Klin Monbl Augenheilkd.
2007;224(1):23-27. doi: 10.1055/s-2006-927275

Lak D, Lubinski W, Sylwestrzak Z, Szych Z, Karczewicz D.
Comparative assessment of the course of age-related ma-
cular degeneration in patients after phacoemulsification
cataract surgery with implantation of AcrySof Natural SN
60 at and AcrySof SA 60 at lenses. Ann Acad Med Stetin.
2007;53(1):43-48.

Achiron A, Elbaz U, Hecht I, et al. The Effect of Blue-Light
Filtering Intraocular Lenses on the Development and Pro-
gression of Neovascular Age-Related Macular Degenera-
tion. Ophthalmology. 2021;128(3):410-416. doi: 10.1016/j.
ophtha.2020.07.039

Hamel T, Rheault ], Simonyan D, Bourgault S, Rochette PJ.
The Influence of Blue-Filtering Intraocular Lenses Implant
on Exudative Age-Related Macular Degeneration: A Case-
-Control Study. Clin Ophthalmol. 2021;15:2287-2292. doi:
10.2147/0pth.S300461

Lee JS, Li PR, Hou CH, Lin KK, Kuo CE See LC. Effect
of Blue Light-Filtering Intraocular Lenses on Age-Related
Macular Degeneration: A Nationwide Cohort Study With
10-Year Follow-up. Am ] Ophthalmol. 2022;234:138-146.
doi: 10.1016/j.2j0.2021.08.002

Eperjesi F, Fowler CW, Evans BJ. The effects of coloured
light filter overlays on reading rates in age-related macular
degeneration. Acta Ophthalmol Scand. 2004;82(6):695-
700. doi: 10.1111/j.1600-0420.2004.00371.x



