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Introduction

In our habitual life, people view a large number of objects with various
backgrounds, whereas visual acuity measurement of a person in a clinical
setting predominantly uses black letters on white background. If the
person can resolve a 6/6 target, it indicates the subject has normal visual
acuity. There are certain conditions where a person has 6/6 visual acuity
but has difficulty in distinguishing an object from its background, which
is termed as Contrast sensitivity (CS). Contrast sensitivity is the visual
ability to distinguish an object from its background and is not the same as
visual acuity (VA). A black letter on a white background and a white
letter on a black background give positive and negative contrast
sensitivity respectively.
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In another way, contrast sensitivity can be defined as the ability to
perceive slight changes in luminance between regions that are not
separated by definite borders and are just as important as the ability to
perceive sharp outlines of relatively small objects. It is the reciprocal of
the contrast at the threshold, i.e., one divided by the lowest contrast at
which forms or lines can be recognized. If a person can see details at very
low contrast, his or her contrast sensitivity level is high and vice versa.
This indicates that Contrast sensitivity measures the ability to see details
at low contrast levels. Contrast is created by the difference in luminance
and reflected light, i.e., reflected from two adjacent surfaces. It provides
critical information about the edges, borders, and variation in the
brightness of two objects.
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Numerous studies have shown that contrast sensitivity provides useful
information about the functional or real-world vision which is not
provided by Visual acuity [1-3]. Contrast sensitivity should be included
with VA and visual function (VF) in definitions of visual impairment and
visual disability and for legal definitions of blindness [4]. Contrast
Sensitivity in combination with VA gives the clinician a better idea of
how well a person function visually in actuality.

Measuring contrast sensitivity is a relatively quick and simple procedure,
and can provide more sensitive measurements of subtle vision loss than
VA. There are many clinical situations in which contrast sensitivity is
reduced while VA remains normal, as in post-refractive surgery,[5]
minimal capsular opacification,[6]oxidative damage due to heavy
smoking,[7]in patients with multiple sclerosis,[8]and diabetics with little
or no background retinopathy,[9,10] in cases of glaucoma, etc. For these
reasons, CS measurements have become standard for most clinical trials
of ophthalmic interventions, and have been widely used in the assessment
of refractive surgery,[11,12] new intraocular implants,[6] anti-cataract
drug trials,[13] potential treatments for age-related macular
degeneration,[14] and optic neuritis [15,16].

Many non-optical techniques are available to improve contrast sensitivity
function. These include painting walls and floors with dark borders,
choosing contrast-enhancing kitchen utensils, usage of dark pens, good
lighting across the reading materials, bold line papers for writing, etc.
Optical techniques include absorptive lenses which can enhance contrast
sensitivity to a limit in addition to glare reduction and UV
elimination. Yellow or Orange tint is a well-known contrast sensitivity
enhancer that can enhance contrast sensitivity function to a significant
level. Various contrast-enhancing lenses are available in the market.
These lenses generally attenuate most of the visible spectrum below a
specific wavelength. These can be fitted-over, or clipped-on, over fashion
frames. These are available as readymade goggles too.

Many studies were conducted to find out the effect of tints on contrast
sensitivity. It was reported that various tints enhance CS.[17-22] Yellow
and Amber tints, apart from blue, grey, purple, and brown are more
commonly reported on their relationship with CS, Glare reduction, depth
perception, etc.[19-25] Limited studies are available regarding the density
of the tint in relationship with improvement in CS.[20-23] Although many
studies were mentioning various tints, there were few studied reported on
pink tint.[25,26] Most of the studies employed only positive contrast
sensitivity (PCS) to evaluate the influence of different tints, and hence can
provide results applicable to daylight vision. This study was planned to
compare the effect of yellow and pink tints in negative contrast sensitivity
(NCS), which also helps assess its influence on night vision. This may
help to develop tinted spectacles which can provide maximum functional
vision at night time as well.

Hence this study aimed to compare the influence of various densities of
Yellow and Pink tints on contrast sensitivity for both positive and
negative contrast backgrounds.

Materials and Methods

The study adopted an analytical experimental design. The study included
25 subjects who were selected by simple random technique from the
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outpatient department of an eye hospital. The right eye of all the subjects
was taken for this study. This study followed the tenets of the Declaration
of Helsinki and was approved by the Institutional review board and ethics
committee. Informed consent was obtained from all participants before
data collection. To ensure whether the participants met inclusion and
exclusion criteria, a detailed history and preliminary tests including visual
acuity, objective refraction, subjective refraction, and contrast sensitivity
were measured. The inclusion criteria included emmetropes, myopes, and
hyperopes, where myopia was defined as the refractive error < - 0.50 D
and hyperopia were defined as >+ 0.50 D. Age range between 18 to 35
years, best-corrected visual acuity (BCVA) of 6/9 or better, and both
genders were included in the study. The exclusion criteria included
anisometropia, color vision deficiencies, contact lens wearers, and other
ocular pathology.

Uncorrected and best-corrected visual acuities were measured using a
logMAR chart at a distance of 4 meters. Near visual acuity was measured
using a reduced Snellen acuity chart at 40 cm. Objective refraction was
done followed by subjective refraction. Spherical equivalent was
calculated for both objective and subjective refraction.

Contrast sensitivity was measured over different percentages of yellow
and pink tints. Yellow and Pink tinted spectacles were made using the
dipping method.[27,28] Both tints had 20%, 40%, 60%, and 80% of tints
resulting in 8 pairs of tinted spectacles as shown in figures 1 and 2
respectively. All the lenses used were made of CR39 material. The
percentage of tint was measured using a spectrometer. [29] It was used to
measure the intensity of light passing through the spectacle lens before
and after tinting the lens. The spectrometer had fiber optics sensors to
emit the light and sense the light passing through the lens. Initially, direct
light was sensed by it (1) and later through the various percentages of
tints (I2). The intensity of light got reduced as the percentage of tint
increased. The intensity values were recorded for each percentage of
tints. With this data, the percentage of tint present in the lens (I3) was
calculated as I3 = 11 — I2.

The contrast sensitivity measurements were taken using the software
Freiburg Visual Acuity and Contrast Test (FrACT). [30-34] all subjects
were tested monocularly under standard room illumination of 500 lux.
[35]The contrast testing screen was projected on an institutional laptop
screen with maximum brightness and constant resolution. The screen was
placed 3M away from the subject without parallax error. The test target
was a ‘Landolt C’ letter with its opening projected in different directions.
The subject had to identify the direction of the opening in the ‘C’. A total
of 8 directions were provided and according to the instruction of subjects,
the examiner clicks the appropriate number corresponding to each
direction. For each subject, 18 test trials were given with an interval of 30
seconds. Contrast sensitivity for baseline (0%), 20%, 40%, 60%, and 80%
was taken for both tints. The test was done for both positive and negative
contrast backgrounds i.e. black letters on a white background and white
letters on black background respectively. CS was measured in FrACT as
Weber’s contrast percentage or log CS. In this study, all the values were
noted in log CS, where 0.004, 1.61, 2, and 3 denote 99%, 2.4%, 1%, and
0.1% Webber’s contrast respectively.
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Figla Fig 1b
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Figure 1: Yellow tint with various densities.

Fig 1a Yellow tint with 20% density; Fig 1b Yellow tint with 40% density; Fig 1c Yellow tint with 60% density; Fig 1d Yellow tint with 80% density

Fig2b

Fig 2¢ Fig 2d

Figure 2: Pink tint with various densities.

Fig 2a Pink tint with 20% density; Fig 2b Pink tint with 40% density; Fig
2¢ Pink tint with 60% density; Fig 2d Pink tint with 80% density

Statistical Analysis

The data were entered into Microsoft Excel 2010 and analysed by using
IBM SPSS Software (Version 17.0). Descriptive statistics were done
using ANOVA. The normality of the data was tested with the K-S test.
The regression analysis of each group was done separately to find out the
influence of the variables among the two groups.

Results

A total of 25 eyes from 25 participants were included in this study, of
which 2 were males and 23 were females. Among 25, 10 were
emmetropes, 10 were myopes and 5 were hyperopes. The mean age of
each group was 23.90 + 1.449, 20.10 + 1.912, and 23.00 + 5.656 years for
emmetropes, myopes, and hyperopes respectively. The mean best-
corrected visual acuity was 6/6 and N6 for both groups of myopia and
hyperopia. The mean SE for myopes and hyperopes was found to be -
2.75+2.45 D and +0.65 + 0.22 D respectively. The means and standard
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deviation of positive and negative contrast sensitivity in all the groups for
yellow tints and pink tints are shown in Tables 1 and 2 respectively.

On comparing the means of both positive and negative contrast sensitivity
between each refractive error group for varied tint percentages, no
statistically significant difference was found.

ANOVA after applying post hoc analysis revealed statistically significant
difference within the emmetropic group with p < 0.05 for both yellow and pink
tints among the varied percentages except 20% tint in both PCS and NCS.

In myopic group, statistically significant difference was found with p < 0.05
for both yellow and pink tints among the varied percentages of PCS and NCS
except 20% tint in NCS.

Similarly in hyperopes, statistically significant difference was found with p <
0.05 for both yellow and pink tints among the varied percentages of PCS and
NCS except 20% yellow tint in NCS and 20% pink tint in both PCS and NCS.

As there was no significant difference between the groups, all the refractive
error groups were combined and the data was analysed for all 25 participants.
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ANOVA with Bonferroni post hoc analysis was performed within the variedevealed a significant influence of both yellow and pink tints on positive
percentages of yellow and pink tint for positive contrast, which revealed @ontrast sensitivity with p = 0.04 and 0.03 respectively and is shown in Figure
statistical significance with p < 0.05 except 20% pink tint. Regression analyse8 and 4.
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Figure 3: Influence of yellow tint on positive contrast sensitivity.
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Figure 4: Influence of pink tint on positive contrast sensitivity.

Similarly, the analyses within the varied percentages of yellow and pink tint for negative contrast revealed a statistical significance with p < 0.05, except
20% pink tint. Regression analyses revealed there was a significant influence of both yellow and pink tints on negative contrast sensitivity with p <0.05 and
is shown in Figure 5 and 6.
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Figure 5: Influence of yellow tint on negative contrast sensitivity.
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Figure 6: Influence of pink tint on negative contrast sensitivity.

Discussion

As the cosmetic need for tinted spectacles increase, it is very important to
know the influence of tinted spectacles over other visual components.
Many studies have reported the effect of tinted spectacles on contrast
sensitivity. In this study pink and yellow tints of 20, 40, 60, and 80
percentage were used.

In an earlier study, [17] ‘The effect of blue, grey and brown-tinted
spectacle lenses on contrast sensitivity and colour vision” among 90
subjects revealed enhanced contrast sensitivity. That study used 85%,
75%, and 50% tints, whereas in this current study, on comparison of the
baseline values with varied tint percentages among all the 3 groups of
emmetropic, myopic, and hyperopic subjects, it revealed a significant
(P<0.05) increase in 40%, 60% and 80% of positive and negative contrast
sensitivity with both yellow and pink tints with a p < 0.05.

In other few studies[19,20,36] specifically ‘The Effect of Variably tinted
Spectacle Lenses on Visual Performance in Cataract Subjects’,
demonstrated an increase in contrast thresholds under glare conditions
regardless of tints in all subjects. Brown and yellow tints resulted in the
least and grey lens resulted in the largest amount of increase in contrast
threshold. They found that individuals with lenticular changes may
benefit from brown or yellow spectacle lenses under glare
conditions. The present study is also in concurrence with the previous
study stating yellow and pink tints showed improved contrast sensitivity.

A study[21] published on the topic ‘Evaluation of the effect of tinted night
driving glasses on contrast sensitivity with and without glare’ it was found
that tinted night driving glasses performed better than normal glasses
when tested subjectively. Contrast sensitivity was improved with tints in
both presence and absence of glare. Objective measurements did not
reveal any significant difference between the tinted and normally
prescribed glasses. Similarly, this current work too reports an enhanced
performance in negative contrast which simulates the night vision for both
yellow and pink tints.

In earlier studies, [37, 38] yellow tints improved CS which is accordance
with the present work. Another study, [22] on the topic ‘Contrast Is
Enhanced by Yellow Lenses Because of Selective Reduction of Short-
Wavelength Light” in 20 samples found that brightness improved with
yellow tint. They also mentioned that there was an effect on contrast
sensitivity with positive and negative contrasts indicating both day and
night backgrounds indicating daylight as bright white and night as black
backgrounds.

In an earlier study, [26] visual performances did not improve with yellow,
pink, grey, blue, and green tints. Likewise, in another work, [25] pink and
gold tints were used to assess depth perception and found no
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significance. Although in this work pink tint enhanced contrast
sensitivity, depth perception was not analysed.

In an earlier study, [39] yellow tints enhanced photopic and scotopic
vision with a statistical significance only for photopic vision. Whereas in
this work, both yellow and pink tints enhanced CS for both positive and
negative contrast in photopic vision. Performance of these tints in
scotopic vision was not in the scope of the study and hence was not
analysed.

Sunglasses of various tints such as grey, green, and brown were studied
another work, “° and revealed good improvement in CS without clinical
significance.

An important aspect of this present work was neither the yellow nor the
pink tint showed any significant difference in CS with 20% tint. But for
other tint percentages of 40, 60, and 80, there was a significant increase
or enhancement in CS for both the tints. The CS improved gradually up
to 60% and dropped at 80% signifying the drop in visual acuity and visual
performance with darker tints.

The subjective preference of tints was not taken in this study which can
be of help to prescribe different percentages of tints in clinical practice.

Conclusion

The comparison between positive and negative contrast sensitivity with
yellow and pink tint indicates that the effect of tint is pronounced with
both the tints. In myopes and hyperopes, even 40% tint will be effective
in enhancing the contrast for various backgrounds indicating its
importance while prescribing spectacle prescriptions, particularly in
ocular conditions where contrast sensitivity is affected. This study reports
an enhanced performance in negative contrast for both yellow and pink
tints which simulates the night vision. Hence this work is a good reference
while prescribing tints for night vision especially driving.

Acknowledgement: Authors would like to acknowledge Mr.Jithu
AV as the data collected by him was part of his PG theses work. Similarly
authors would like to thank Dr.Sajeev Cherian Jacob, Principal of Ahalia
School of Optometry for providing the logistics support.

Funding: This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-profit sectors.

Conflict of interest: None.
References

1. Nelson P, Aspinall P, Papasouliotis O, et al. 2003. Quality of
life in glaucoma and its relationship with visual function. I
Glaucoma 12:139-150.

Page 5 of 7


https://journals.lww.com/glaucomajournal/Fulltext/2003/04000/Quality_of_Life_in_Glaucoma_and_Its_Relationship.9.aspx
https://journals.lww.com/glaucomajournal/Fulltext/2003/04000/Quality_of_Life_in_Glaucoma_and_Its_Relationship.9.aspx
https://journals.lww.com/glaucomajournal/Fulltext/2003/04000/Quality_of_Life_in_Glaucoma_and_Its_Relationship.9.aspx

Experimental and Clinical Ophthalmology

2.

10.

11.

12.

13.

14.

15.

16.

17.

West SK, Rubin GS, Broman AT, et al. 2002. How does visual
impairment affect performance on tasks of everyday life? The
SEE Project. Arch Ophthalmol120:774-780.
Haegerstrom-Portnoy G, Brabyn I. Schneck ME, et al. 1999.
The SKILL Card. An acuity test of reduced luminance and
contrast. Invest Ophthalmol Vis Sci 38:207-218.

Leat SI. Legge GE, Bullimore MA. 1999. What is low vision?
A re-evaluation of definitions. Optom Vis Sci 76: 198-
211.Sugar A, Rapuano C], Culbertson WW, et al. 2002. Laser
in situ keratomileusis for myopia and astigmatism: safety and
efficacy-a report by the American Academy of Ophthalmology.
Ophthalmology 109: 175-187.

Sugar A, Rapuano C], Culbertson WW, et al. 2002. Laser in situ
keratomileusis for myopia and astigmatism: safety and
efficacy-a report by the American Academy of Ophthalmology.
Ophthalmology 109: 175-187.

Hollick EI. Spalton DI. Ursell PG, et al. 2000. Posterior
capsular opacification with hydrogel, polymethylmethacrylate,
and silicone intraocular lenses: two-year results of a
randomized prospective trial. Am | Ophthalmol129:577-584.
Hepsen IF, Uz E, Sogut S, et al. 2003. Early contrast sensitivity
loss and oxidative damage in healthy heavy smokers. Neurol
Res Comm 32:123-133.

Balcer LI. Baier ML, Pelak VS, et al. 2000. New low-contrast
vision charts: reliability and test characteristics in patients with
multiple sclerosis. Mult Scler 6: 163-171.Stavrou EP, Wood
1M. 2003. Letter contrast sensitivity change in early diabetic
retinopathy. Clin Exp Optom 86:152-156.

Stavrou EP, Wood 1M. 2003. Letter contrast sensitivity change
in early diabetic retinopathy. Clin Exp Optom 86:152-156.
Ismail GM, Whitaker D. 1998. Early detection of changes in
visual function in diabetes mellitus. Ophthalmic Physiol Opt
18:3-12.

Kaiserman |, Hazarbassanov R Varssano D, et al. 2004.
Contrast  sensitivity after wave front-guided LAS[K.
Ophthalmology 1I1:454-457.Hersh PS, Stulting RD, Steinert
RF, et al. 1997. Results of phase Il excimer laser
photorefractive keratectomy for myopia. Ophthalmology
104:1535-1553.

Hersh PS, Stulting RD, Steinert RF, et al. 1997. Results of
phase Il excimer laser photorefractive keratectomy for myopia.
Ophthalmology 104:1535-1553.

Chylack LT, Wolfe IK, Friend), et al. 1995. Validation of
methods for the assessment of cataract progression in the Roche
European-American Anticataract Trial (REACT). Ophthalmol
Epidemiol 2:59-75.

Bressler NM, Treatment of Age-Related Macular Degeneration
with Photodynamic Therapy (TAP) Study Group. 2001.
Photodynamic therapy of subfoveal Choroidal
neovascularization in age-related macular degeneration with
verteporfin: two-year results of 2 randomized clinical trialsSTAP
Report 2. Arch Ophthalmol 119:198-207.

Beck RW, Gal RL, Bhatti MT, et al. 2004. Visual function more
than 10 years after optic neuritis: experience of the optic neuritis
treatment trial. Am | Ophthalmol137:77-83.Trobe ID, Beck
RW, Moke PS, et at . 1996. Contrast sensitivity and other vision
tests in the optic neuritis treatment trial. Am |
Ophthalmol121:547-553.

Trobe ID, Beck RW, Moke PS, et al. 1996. Contrast sensitivity
and other vision tests in the optic neuritis treatment trial. Am |
Ophthalmol121:547-553.

Shaik M, Majola PD, Nkgare LM, Nene NB, Singh C, Hansraj
R, Rampersad N 2013. The effect of tinted spectacle lenses on

Auctores Publishing — Volume 1(1)-005 www.auctoresonline.org

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Copy rights@ Venkataramana Kalikivayi

contrast sensitivity and colour vision. African Vision and Eye
Health. Aug 12; 72(2):61-70.

De Fez MD, Luque MJ, Viqueira V 2002. Enhancement of
contrast sensitivity and losses of chromatic discrimination with
tinted lenses. Optometry and vision science. Sep 1;79(9):590-
7.

Naidu S, Lee JE, Holopigian K, Seiple WH, Greenstein VC,
Stenson SM 2003. The effect of variably tinted spectacle lenses
on visual performance in cataract subjects. Eye & contact
lens.Jan 1;29(1):17-20.

Lee JE, Stein JJ, Prevor MB, Seiple WH, Holopigian K,
Greenstein VC, Stenson SM 2002. Effect of variable tinted
spectacle lenses on visual performance in control subjects. Eye
& Contact Lens. Apr 1;28(2):80-2.

Thaung J, Popovic Z, Abrahamsson M 2001. Evaluation of the
effect of tinted night driving glasses on contrast sensitivity with
and without glare. Journal of Vision. Dec 1;1(3):456-.
Wolffsohn JS, Cochrane AL, Khoo H, Yoshimitsu Y, Wu S
2000. Contrast is enhanced by yellow lenses because of
selective reduction of short-wavelength light. Optometry and
vision science. Feb 1;77(2):73-81.

Eperjesi F 2011. Effects of yellow filters on visual acuity,
contrast sensitivity and reading under conditions of forward
light scatter. Graefe's Archive for Clinical and Experimental
Ophthalmology. May;249(5):709-14.

Lacherez P, Saeri AK, Wood JM, Atchison DA, Horswill MS
2013. A yellow filter improves response times to low-contrast
targets and traffic hazards. Optometry and vision science.Mar
1;90(3):242-8.

Wynecoop LA. The effects of tinted lenses on depth perception
(Doctoral dissertation, Pacific University).

MOORE LA. The subjective and objective effects of tinted
spectacle lenses on visual performance (Doctoral dissertation,
RAND AFRIKAANS UNIVERSITY).

Biiyiikyildiz HZ 2012. Coatings and Tints of Spectacle Lenses.
Turk J Ophthalmol; 42:359-369.

Gregory L. Stephens, Darryl J. Meister. Spectacle Lens Tints
and Coatings.
https://entokey.com/spectacle-lens-tints-and-coatings/
dt.06.07.2021

Savage N. Spectrometers.
3(10):601-602.

Bach M 1995. The Freiburg Vision Test. Automated
determination of visual acuity. Der Ophthalmologe: Zeitschrift
der Deutschen Ophthalmologischen Gesellschaft. Apr
1;92(2):174-8.

Lange C, Feltgen N, Junker B, Schulze-Bonsel K, Bach M
2009. Resolving the clinical acuity categories “hand motion”
and “counting fingers” using the Freiburg Visual Acuity Test
(FrACT). Graefe's Archive for Clinical and Experimental
Ophthalmology. Jan;247(1):137-42.

McCulloch DL, Loffler G, Colquhoun K, Bruce N, Dutton GN,
Bach M 2011. The effects of visual degradation on face
discrimination. Ophthalmic and Physiological Optics. May;31
(3):240-8.

Bach M 1997. Anti-aliasing and dithering in the'Freiburg
Visual Acuity Test'. Spatial Vision. Jan 1; 11(1):85-9.

Dennis RJ, Beer JM, Baldwin JB, Ivan DJ, Lorusso FJ,
Thompson WT 2004. Using the Freiburg Acuity and Contrast
Test to measure visual performance in USAF personnel after
PRK. Optometry and vision science.Jul 1; 81(7):516-24.
Tidbury LP, Czanner G, Newsham D 2006. Fiat Lux: the effect
of illuminance on acuity testing. Graefe's Archive for Clinical
and Experimental Ophthalmology. Jun 1; 254(6):1091-7.

Nature Photonics 2009. Oct;

Page 6 of 7


https://journals.lww.com/evidence-based-ophthalmology/fulltext/2002/10000/how_does_visual_impairment_affect_performance_on.23.aspx
https://journals.lww.com/evidence-based-ophthalmology/fulltext/2002/10000/how_does_visual_impairment_affect_performance_on.23.aspx
https://journals.lww.com/evidence-based-ophthalmology/fulltext/2002/10000/how_does_visual_impairment_affect_performance_on.23.aspx
https://iovs.arvojournals.org/article.aspx?articleid=2161674
https://iovs.arvojournals.org/article.aspx?articleid=2161674
https://iovs.arvojournals.org/article.aspx?articleid=2161674
https://www.academia.edu/download/40368729/What_Is_Low_Vision_A_Re-evaluation_of_De20151125-27207-1hwlcm7.pdf
https://www.academia.edu/download/40368729/What_Is_Low_Vision_A_Re-evaluation_of_De20151125-27207-1hwlcm7.pdf
https://www.academia.edu/download/40368729/What_Is_Low_Vision_A_Re-evaluation_of_De20151125-27207-1hwlcm7.pdf
https://www.academia.edu/download/40368729/What_Is_Low_Vision_A_Re-evaluation_of_De20151125-27207-1hwlcm7.pdf
https://www.academia.edu/download/40368729/What_Is_Low_Vision_A_Re-evaluation_of_De20151125-27207-1hwlcm7.pdf
https://www.academia.edu/download/40368729/What_Is_Low_Vision_A_Re-evaluation_of_De20151125-27207-1hwlcm7.pdf
https://www.sciencedirect.com/science/article/pii/S0161642001009666
https://www.sciencedirect.com/science/article/pii/S0161642001009666
https://www.sciencedirect.com/science/article/pii/S0161642001009666
https://www.sciencedirect.com/science/article/pii/S0161642001009666
https://www.sciencedirect.com/science/article/pii/S000293949900447X
https://www.sciencedirect.com/science/article/pii/S000293949900447X
https://www.sciencedirect.com/science/article/pii/S000293949900447X
https://www.sciencedirect.com/science/article/pii/S000293949900447X
https://onlinelibrary.wiley.com/doi/abs/10.1002/nrc.10067
https://onlinelibrary.wiley.com/doi/abs/10.1002/nrc.10067
https://onlinelibrary.wiley.com/doi/abs/10.1002/nrc.10067
https://journals.sagepub.com/doi/abs/10.1177/135245850000600305
https://journals.sagepub.com/doi/abs/10.1177/135245850000600305
https://journals.sagepub.com/doi/abs/10.1177/135245850000600305
https://journals.sagepub.com/doi/abs/10.1177/135245850000600305
https://journals.sagepub.com/doi/abs/10.1177/135245850000600305
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1444-0938.2003.tb03097.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1444-0938.2003.tb03097.x
https://pubmed.ncbi.nlm.nih.gov/9666905/
https://pubmed.ncbi.nlm.nih.gov/9666905/
https://pubmed.ncbi.nlm.nih.gov/9666905/
https://www.sciencedirect.com/science/article/pii/S0161642003014933
https://www.sciencedirect.com/science/article/pii/S0161642003014933
https://www.sciencedirect.com/science/article/pii/S0161642003014933
https://www.sciencedirect.com/science/article/pii/S0161642003014933
https://www.sciencedirect.com/science/article/pii/S0161642003014933
https://www.sciencedirect.com/science/article/pii/S0161642003014933
https://www.sciencedirect.com/science/article/pii/S0161642097300736
https://www.sciencedirect.com/science/article/pii/S0161642097300736
https://www.sciencedirect.com/science/article/pii/S0161642097300736
https://www.tandfonline.com/doi/abs/10.3109/09286589509057085
https://www.tandfonline.com/doi/abs/10.3109/09286589509057085
https://www.tandfonline.com/doi/abs/10.3109/09286589509057085
https://www.tandfonline.com/doi/abs/10.3109/09286589509057085
https://pubmed.ncbi.nlm.nih.gov/11176980/
https://pubmed.ncbi.nlm.nih.gov/11176980/
https://pubmed.ncbi.nlm.nih.gov/11176980/
https://pubmed.ncbi.nlm.nih.gov/11176980/
https://pubmed.ncbi.nlm.nih.gov/11176980/
https://pubmed.ncbi.nlm.nih.gov/11176980/
https://www.sciencedirect.com/science/article/pii/S0002939403008626
https://www.sciencedirect.com/science/article/pii/S0002939403008626
https://www.sciencedirect.com/science/article/pii/S0002939403008626
https://www.sciencedirect.com/science/article/pii/S0002939403008626
https://www.sciencedirect.com/science/article/pii/S0002939403008626
https://www.sciencedirect.com/science/article/pii/S0002939403008626
https://www.sciencedirect.com/science/article/pii/S0002939414754297
https://www.sciencedirect.com/science/article/pii/S0002939414754297
https://www.sciencedirect.com/science/article/pii/S0002939414754297
http://avehjournal.org/index.php/aveh/article/view/51
http://avehjournal.org/index.php/aveh/article/view/51
http://avehjournal.org/index.php/aveh/article/view/51
http://avehjournal.org/index.php/aveh/article/view/51
https://journals.lww.com/optvissci/Fulltext/2002/09000/Contrast_Is_Enhanced_by_Yellow_Lenses_Because_of.10.aspx
https://journals.lww.com/optvissci/Fulltext/2002/09000/Contrast_Is_Enhanced_by_Yellow_Lenses_Because_of.10.aspx
https://journals.lww.com/optvissci/Fulltext/2002/09000/Contrast_Is_Enhanced_by_Yellow_Lenses_Because_of.10.aspx
https://journals.lww.com/optvissci/Fulltext/2002/09000/Contrast_Is_Enhanced_by_Yellow_Lenses_Because_of.10.aspx
https://journals.lww.com/claojournal/Fulltext/2003/01000/The_Effect_of_Variably_Tinted_Spectacle_Lenses_on.5.aspx
https://journals.lww.com/claojournal/Fulltext/2003/01000/The_Effect_of_Variably_Tinted_Spectacle_Lenses_on.5.aspx
https://journals.lww.com/claojournal/Fulltext/2003/01000/The_Effect_of_Variably_Tinted_Spectacle_Lenses_on.5.aspx
https://journals.lww.com/claojournal/Fulltext/2003/01000/The_Effect_of_Variably_Tinted_Spectacle_Lenses_on.5.aspx
file:///D:/Spandana/All%20Articles/ECO/5%20ECO-21-RA-005/16.%09Lee%20JE,%20Stein%20JJ,%20Prevor%20MB,%20Seiple%20WH,%20Holopigian%20K,%20Greenstein%20VC,%20Stenson%20SM%202002.%20Effect%20of%20variable%20tinted%20spectacle%20lenses%20on%20visual%20performance%20in%20control%20subjects.%20Eye%20&%20Contact%20Lens.%20Apr%201;28(2):80-2
file:///D:/Spandana/All%20Articles/ECO/5%20ECO-21-RA-005/16.%09Lee%20JE,%20Stein%20JJ,%20Prevor%20MB,%20Seiple%20WH,%20Holopigian%20K,%20Greenstein%20VC,%20Stenson%20SM%202002.%20Effect%20of%20variable%20tinted%20spectacle%20lenses%20on%20visual%20performance%20in%20control%20subjects.%20Eye%20&%20Contact%20Lens.%20Apr%201;28(2):80-2
file:///D:/Spandana/All%20Articles/ECO/5%20ECO-21-RA-005/16.%09Lee%20JE,%20Stein%20JJ,%20Prevor%20MB,%20Seiple%20WH,%20Holopigian%20K,%20Greenstein%20VC,%20Stenson%20SM%202002.%20Effect%20of%20variable%20tinted%20spectacle%20lenses%20on%20visual%20performance%20in%20control%20subjects.%20Eye%20&%20Contact%20Lens.%20Apr%201;28(2):80-2
file:///D:/Spandana/All%20Articles/ECO/5%20ECO-21-RA-005/16.%09Lee%20JE,%20Stein%20JJ,%20Prevor%20MB,%20Seiple%20WH,%20Holopigian%20K,%20Greenstein%20VC,%20Stenson%20SM%202002.%20Effect%20of%20variable%20tinted%20spectacle%20lenses%20on%20visual%20performance%20in%20control%20subjects.%20Eye%20&%20Contact%20Lens.%20Apr%201;28(2):80-2
https://jov.arvojournals.org/article.aspx?articleid=2120078
https://jov.arvojournals.org/article.aspx?articleid=2120078
https://jov.arvojournals.org/article.aspx?articleid=2120078
https://journals.lww.com/optvissci/Fulltext/2000/02000/Contrast_Is_Enhanced_by_Yellow_Lenses_Because_of.11.aspx
https://journals.lww.com/optvissci/Fulltext/2000/02000/Contrast_Is_Enhanced_by_Yellow_Lenses_Because_of.11.aspx
https://journals.lww.com/optvissci/Fulltext/2000/02000/Contrast_Is_Enhanced_by_Yellow_Lenses_Because_of.11.aspx
https://journals.lww.com/optvissci/Fulltext/2000/02000/Contrast_Is_Enhanced_by_Yellow_Lenses_Because_of.11.aspx
https://link.springer.com/article/10.1007/s00417-010-1488-5
https://link.springer.com/article/10.1007/s00417-010-1488-5
https://link.springer.com/article/10.1007/s00417-010-1488-5
https://link.springer.com/article/10.1007/s00417-010-1488-5
https://journals.lww.com/optvissci/Fulltext/2013/03000/A_Yellow_Filter_Improves_Response_Times_to.9.aspx
https://journals.lww.com/optvissci/Fulltext/2013/03000/A_Yellow_Filter_Improves_Response_Times_to.9.aspx
https://journals.lww.com/optvissci/Fulltext/2013/03000/A_Yellow_Filter_Improves_Response_Times_to.9.aspx
https://journals.lww.com/optvissci/Fulltext/2013/03000/A_Yellow_Filter_Improves_Response_Times_to.9.aspx
https://core.ac.uk/download/pdf/212800696.pdf
https://core.ac.uk/download/pdf/212800696.pdf
https://search.proquest.com/openview/fd035f81434199de614426ac356d6a04/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://search.proquest.com/openview/fd035f81434199de614426ac356d6a04/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://search.proquest.com/openview/fd035f81434199de614426ac356d6a04/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://go.gale.com/ps/i.do?id=GALE%7CA346808395&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=13000659&p=AONE&sw=w
https://go.gale.com/ps/i.do?id=GALE%7CA346808395&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=13000659&p=AONE&sw=w
https://entokey.com/spectacle-lens-tints-and-coatings/
https://entokey.com/spectacle-lens-tints-and-coatings/
https://entokey.com/spectacle-lens-tints-and-coatings/
https://www.nature.com/articles/nphoton.2009.185
https://www.nature.com/articles/nphoton.2009.185
https://europepmc.org/article/med/7780276
https://europepmc.org/article/med/7780276
https://europepmc.org/article/med/7780276
https://europepmc.org/article/med/7780276
https://link.springer.com/article/10.1007/s00417-008-0926-0
https://link.springer.com/article/10.1007/s00417-008-0926-0
https://link.springer.com/article/10.1007/s00417-008-0926-0
https://link.springer.com/article/10.1007/s00417-008-0926-0
https://link.springer.com/article/10.1007/s00417-008-0926-0
https://link.springer.com/article/10.1007/s00417-008-0926-0
https://link.springer.com/article/10.1007/s00417-008-0926-0
https://link.springer.com/article/10.1007/s00417-008-0926-0
https://link.springer.com/article/10.1007/s00417-008-0926-0
https://europepmc.org/article/med/9304755
https://europepmc.org/article/med/9304755
https://journals.lww.com/optvissci/fulltext/2004/07000/using_the_freiburg_acuity_and_contrast_test_to.13.aspx
https://journals.lww.com/optvissci/fulltext/2004/07000/using_the_freiburg_acuity_and_contrast_test_to.13.aspx
https://journals.lww.com/optvissci/fulltext/2004/07000/using_the_freiburg_acuity_and_contrast_test_to.13.aspx
https://journals.lww.com/optvissci/fulltext/2004/07000/using_the_freiburg_acuity_and_contrast_test_to.13.aspx
https://link.springer.com/article/10.1007/s00417-016-3329-7
https://link.springer.com/article/10.1007/s00417-016-3329-7
https://link.springer.com/article/10.1007/s00417-016-3329-7

Experimental and Clinical Ophthalmology

37. Depew KC, Jensen DW. The change in distance acuity as a
function of cosmetic spectacle lens tint. change; 2:1-980.

38. Kelly SA, Goldberg SE, Banton TA 1984. Effect of yellow-
tinted lenses on contrast sensitivity. American journal of
optometry and physiological optics. Nov 1;61(11):657-62.

39. Rieger G 1992. Improvement of contrast sensitivity with yellow
filter glasses. Canadian journal of ophthalmology. Journal
canadien d'ophtalmologie. Apr 1; 27(3):137-8.

40.

41.

Copy rights@ Venkataramana Kalikivayi

Yap M 1984. The effect of a yellow filter on contrast sensitivity.
Ophthalmic and Physiological Optics. Jul; 4(3):227-32.
Monireh M, Hamed MM, Marziyeh SF 2014. The effect of
colors of sunglasses on the visual performance. Advances in
Environmental Biology.Mar; 8(4):886-9.

» fast, convenient online submission
This work is licensed under Creative > rigorous peer review by experienced research in your field
BY Commons Attribution 4.0 License > rapid publication on acceptance
> authors retain copyrights
> unique DOI for all articles
To Submit Your Article Click Here: [SUoJiligVEINAg]o] . a . . .
» immediate, unrestricted online access
DOI: 10.31579/8C0.2021/005 At AuCtOres, research is alWayS in progress.

Ready to submit your research? Choose Auctores and benefit from:

Learn more https://auctoresonline.org/journals/experimental-and-
clinical-ophthalmology

Auctores Publishing — Volume 1(1)-005 www.auctoresonline.org

Page 7 of 7


https://core.ac.uk/download/pdf/212800271.pdf
https://core.ac.uk/download/pdf/212800271.pdf
https://europepmc.org/article/med/6517120
https://europepmc.org/article/med/6517120
https://europepmc.org/article/med/6517120
https://europepmc.org/article/med/1586884
https://europepmc.org/article/med/1586884
https://europepmc.org/article/med/1586884
https://europepmc.org/article/med/1586884
https://europepmc.org/article/med/1586884
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1048.5347&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1048.5347&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1048.5347&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1048.5347&rep=rep1&type=pdf
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/manuscript

