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Does blue-violet filtering affect contrast sensitivity?



1) blue-violet filtering contact lenses

2) blue-violet filtering ophthalmic lenses



OUTLINE

➢ T spectra

➢ Motivations and aim

➢ Materials and methods

➢ Results
▪ Does a ceiling effect occur?

▪ Does CS depend on age?

▪ Is CS different between clear and BVF lenses?

▪ Does the baseline CS (with the clear lens) play a role?
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VIOLET

380-460 nm
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BLUE

460-500 nm
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• Its concentration peaks in the foveola.

• Max of the absorption spectrum at ~ 460 nm (it acts as an optical 

filter).

SPECTRAL 

DISTRIBUTION 

VS

macular pigment

Lutein, zeaxanthin 

(carotenoids)



SPECTRAL 

DISTRIBUTION 

VS

chromatic 

aberration

In the visual 

system, the 

difference in 

refraction for violet 

light is about twice 

that of blue light.



SPECTRAL DISTRIBUTION 

VS

transmission of ocular media



SPECTRAL 

DISTRIBUTION 

VS

circadian rhythm 

and physiological 

functions

violet              blue

Daytime exposure to blue light is considered essential 

for maintaining the circadian rhythm, BUT….
… excessive exposure in the evening / night hours is believed to 

have adverse effects since the ganglion cells, when stimulated by 

blue light, release melanopsin, which suppresses the release of 

melatonin (hormone that regulates the circadian rhythm).



SPECTRAL DISTRIBUTION VS phototoxicity

While various pathological ocular conditions have been related to

chronic exposure to ultraviolet radiation, suggesting the

inclusion of UV-blocking systems also in contact lenses, less

certainty exists on the effect on ocular structures of chronic

exposure to visible radiation.

Exposure to violet light can contribute to oxidative stress by

producing reactive oxygen species (ROS) with possible eye

damage. Instead, it has been proposed that blue light does not pose

a substantial risk.
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➢ clear and BVF CLs with the appropriate mean spherical 

equivalent fitted in both eyes

➢ in random order: half of the participants received the clear CLs 

before the BVF CLs whereas the other half received the reverse 

order

➢ “wash out” period of 10 min

➢Ten minutes after CL insertion, the logarithm of the photopic CS

(logCS) was measured monocularly on the dominant eye 

through a digital optotype system (Vision Chart) at a distance of 

4.30 m

➢Sloan letter stimuli at five different spatial frequencies

➢ adaptive psychometric procedure for this kind of stimulus 

(QUEST)
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RESULTS



1- Does a ceiling effect occur?
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2- Does CS depend on age?

NO age dependence

YONGER                                       OLDER



NO age dependence

2- Does CS depend on age?



➢ comparison between two age subgroups (Mann-Whitney U test)

NO age dependence

2- Does CS depend on age?



NO age dependence: agreement with the literature

Some studies report an average decay of CS beyond about 60

years:

• Derefeldt et al., CS of three groups: 6–10, 20–40, and 60–70

years. The older group showed significantly lower CS than

younger subjects for most spatial frequencies above 4 cpd.

• Elliott found that relatively old subjects (72 ± 4.3 years) had

significantly lower CS at 4 cpd and >10 cpd compared to young

subjects (21.5 ± 2.7 years). As suggested by the author, this

decrease in CS could be ascribed to retinal and neural

changes, with optical factors having a slight effect at the highest

spatial frequency only.



3- Is CS different between clear and BVF lenses?

NO differences between clear and BVF lenses



➢ comparison between log(CSclear) and log(CSBVF) (Wilcoxon 

Signed-Ranks test)

3- Is CS different between clear and BVF lenses?

NO differences between clear and BVF lenses



negative correlation between

change in CS with BVF respect to clear lenses

and the baseline CS with clear lenses
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4- Does the baseline CS (with the clear lens) play a role?



negative correlation between change in CS with BVF compared to clear 

lenses and the baseline CS with clear lenses

4- Does the baseline CS (with the clear lens) play a role?



WHAT AFFECTS THE BASELINE CS

THAT CAN BE IMPROVED / WORSENED

BY BLUE-VIOLET ATTENUATION

?

❑ Chromatic aberration: ONLY PARTIAL BVF ATTENUATION

❑ Transmission of the ocular media: NO AGE DEPENDENCE OF CS

❑ Response of photo-receptors (cones and rods): TO BE MEASURED 

on each subject

❑ Macular pigment density: TO BE MEASURED on each subject

❑ Neural response: TO BE MEASURED on each subject
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▪ Does a ceiling effect occur?

NOT RELEVANT FOR OUR PURPOSES

▪ Does CS depend on age?

24±4 years VS 55±5 years: NO DEPENDENCE

▪ Is CS different between clear and BVF lenses?

NO DIFFERENCES BETWEEN MEAN VALUES

▪ Does the baseline CS (with the clear lens) play a role?

NEGATIVE CORRELATION BETWEEN VARIATION AND BASELINE
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