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ANOTACIJA

Darbs ir uzraksts andu valodi uz 27 lapaspasn, tap ir 12 attli, 2 tabulas un 36 litteratas
avoti.

Darba nerkis bija noertét, ka samaziata apgaismojuma ap&ii ietekn® redzes funkcijas
gados jausikiem un veakiem datbniekiem.
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caurlaidba bija 50 %.

Rezultti paradija, ka liekks redzes asuma samagums, samazinoties optotipu kontrastam,
bija nowrojams gados vakiem daibniekiem. Skatoties caur tetajam lecam, standarta
kontrasta redzes asums w#irsamazifjas gados vexkiem neki jaurakiem datbniekiem.

Zema kontrasta redzes asumuetas lccas abm grumm samazifja lidziga apjons.

Atslegas \ardi. Redzes asums, kontrasipd, torgtas Ecas, novecosSana



ABSTRACT

Bachelor Thesis is written in English on 27 padiesontains 12 figures, 2 tables and 36
references.

The aim of this work is to evaluate the influendedecreased illuminance on visual
functions of different age groups.

High (98%) and low contrast (20%) visual acuity wasasured for younger (2135
years) and older (60 75 years) participants. Measurements were doneamithwithout grey
tinted lenses. Light transmittance of filter wa$®0
Results showed that reduced contrast of optotyffestavisual acuity more for older than
younger participants. Grey tinted lenses reduaedst@a contrast visual acuity more for older
than younger participants. Grey tinted lenses redte contrast visual acuity in similar amount

for younger and older participants.

Key words. Visual acuity, contrast sensitivity, colored filt@ging
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INTRODUCTION

The eye is a complex organ that provides infornmatia the form, light intensity, and color
reflected from objects. It is well know that eyefas from being optically perfect: aberrations
(chromatic and monochromatic), diffraction and satg cause major imperfections in the
resulting retinal imageVisual defect due to refractive error is often pa@msated for by a kind
of ophthalmic devices but often with spectacle ésn3 herefore, it is importance to be informed
of how any ophthalmic device may condition visuaifprmance. Tinted spectacle lenses are
the most common type of ophthalmic. The goal dfetinspectacle lenses is to decrease the
transmission of light but without interfering onrpen’s visual efficiency. Tinted lenses can
improve contrast, reduce glare, and enhanced cpknageption in colour deficient individuals,
decrease light scatter in conditions such as aataha this study, only the grey tint was
evaluated. The variables of visual performance lilsual acuity should preferably not be
affected negatively. This component of visual penfance will be evaluated in this research
study.Furthermore, it is well know that the peripheradual system decreases with agee
degree to which age-related differences in neumakers of visual processing are affect by
changes in visual acuity has not been systematieatluated. Studies often report that their
subjects had normal or corrected-to-normal visbart,the valuation of visual acuity appear to
most habitually be based alone on self-redilitk R. Daffner et al., 2013}t is usually identify
that older people have greater difficulty perforgnimisual tasks at low light levels. The
quantification of flicker sensitivity to evaluatetinal function is used clinically in different
methods. Dissimilary to spatial contrast sensifjviémporal contrast sensitivity is conditioned
less by scattered light or refractive error. Thisams that tests applying flickering stimuli can
prove an accurate measure that describes the pnoged temporal signals in the aging retina,
relatively independent of age-related changeseamtitics of the eydoth visual acuity (VA)
and contrast sensitivity (CS) are significant pagters for testing visual function. (Bi, W.,
Gillespie-Galleryet al 2016).
The aim of this work is to evaluate the influené@ecreased illuminance on visual functions
of different age groups.
Task:
1. To assess how changes visual acuity for oldeyannger subjects, if contrast of optotypes
is reduced.
2. To evaluate influence of grey tinted lenses tandard contrast visual acuity for older and
younger subjects.
3. To evaluate influence of grey tinted lensesoondontrast visual acuity for older and younger
1



subjects.

Method: Best Correct Visual Acuity (BCVA) will best for two different age group.

The test made in the consulting room through adoeeputer program named Freiburg Vision
Test (FrACT). Two kind of test were achived: thestfion standard contrast (98%), the second
on low contrast (20%). The test, with regular refiree correction wearing traditional
spectacless or Lac, with and without the greyrfiltas performed. Five measurements for each
participant was made, from which the average waaiiodd and annotated.



1. REVIEW OF LITERATURE

1.1. Contrast sensitivity

Contrast sensitivity (CS) is largely used as a mmeasf visual function in both basic research
and clinical evaluation. Contrast sensitivity deBnthe threshold between the visible and
invisible, which has evident importance for basid alinical vision science. CS is an important
parameter to indentify visual dysfunction. There @avo pathways from the retina to cortex: the
parvocellular and the magnocellular pathways (Naksi., et al 2009)Both of them could
transform and distribute information to the visoattex (V1) (Sincich, L. C. & Horton, J. C
2005). Parvocellular system is selectively sevesito middle to high spatial frequencies (low
temporal frequencies); however, the magnocellylstesn is sensitive to a very broad temporal
frequency range (low spatial frequencies). Contsassitivity function (CSF) is controlled by
the spatiotemporal charac- teristics of the vipadhway; magnocellular system forms the basis
of the achromatic CSF and dominates close-to-tlotdsthetection. When the magnocellular
system saturates, the parvocellular system donsnlagehigher contrast detection (Al-Hashmi,
A. M., Kramer, D. J. & Mullen, K.T 2011). The coa#t sensitivity function (CSF) relates the
visibility of a spatial pattern to both its sizedagontrast, and is therefore a more comprehensive
assessment of visual function than acuity, whidly datermines the smallest resolvable pattern
size. Because of the additional dimension of cehtmstimating the CSF can be more time-
consuming (Thurman et al. 201€ontrast sensitivity is defined as the capacitigémtify the
lowest lumination difference between an object #ral backgroundStandard visual acuity
measurement is done with high contrast conditidime contrast of the target quantifies its
relative difference in luminance from the backgmuand may be specified as Weber contrast
(C = (Lmax - Lmin)/Lmin). This does not present anfprmation about visual performance in
many of the several activities we perform in oufydi@ves, such as driving at night or reading
in low light, and a patient’s vision cannot be yutionsidered by evaluating visual acuity alone
(Karatepe et al., 2017The clinical significance of contrast sensitivit§g) is supported by
research exhibiting that many conditions, includangblyopia, macular degeneration, diabetic
retinopathy and cataracts. Damage of CS is al&edinvith functional disabilities and is often
more predictive of performance impairment thansaamdard acuity measurements (Thurman
etal., 2017). There are two types of contrastieitg. spatial contrast sensitivity and temporal
contrast sensitivity. Spatial contrast sensitivitgtection of striped pattern at variuos levels of
contrast and spatial frequency. Temporal contrassitivity is measured with gratings that

reverse counteract at variuos rate over times, t@mgast sensitivity fuction is produced for
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the time related processing in the visual systemrbgenting a uniform target field modulated
sinusoidal in time . Both the system provides nmymplete and systemic data on the status
and visual performance. Contrast is a measurewfdifferent a luminance level at some point
in space or time is, compared to some luminancererte. Spatial contrast compares some
portion of the visual field with another portiomyrfexample, the intensity difference between
the light and dark bars (Anusha Y Sukhaand 2013) Contrast sensitivity measurement is
one of the primary methods at present used to siss®sal function. The eye is able to sense
an object by comparing differences in light leveliveen the target and the background
(Kerapete et al., 2017Although several methodologies have been advaneedtbe decades
to measure threshold CS, the standard overtureg simgle targets (e.g., sine-wave gratings
or letter optotypes) and measures the smallest anodluminance contrast needed to identify
or discriminate the target using different taska thclude target detection, letter identification,
and orientation discriminatiorPgélli, D. G & Bex., 2013)A central question of practical
importance presented in the literature on visualr&ards the extent to which unique and
useful information might be gained from lengthy huets that evaluate the full range of the
CSF, in comparison to time-efficient methods thatdpice a single CS estimate with letter
optotypes (Woods & Wood., 1995).

1.1.2 Effect of aging on functional contrast sensity
The aging visual system undergoes many changedligtatb physiological functions, with
consequent decline in visual performance as atresutither degraded retinal images or
changes in the neural mechanisms in the retinatla@d/isual pathways (Barbur, J. L. &
Rodriguez-Carmona., 2015). During normal aging, tétnal image quality progressively
decreases in average. This is due to increasesthnaberrations and amount of scattered light
(Weale RA., 1992). This deterioration of retinalaige quality has an impact on vision and,
therefore, in the design of ophthalmic optics foe faging people. Specifically, the contrast
sensitivity function (CSF) declines throughout lifeeduration.Several reasons are responsible
for this deterioration, ranging from purely opticd¢gradation to retinal and neural losses
(Owsley C & Sloane ME 1999). The visual functiomgraeters (VA and CS) degraded with
age, although relationship were stronger for patareeelated to optical quality and intraocular
scatter. As a result, the decrease in optical tywalih age is greater for lower contrasts (figure
1). Martinez-Roda and colleagues evaluated theioakhip between visual function and
optical quality, partial correlations controllingrfage Martinez-Rodaet al 2016).

4



N
o

3.04 3cpd

- y ’::L“:‘
Ag 204 T _ . . _ ‘ l I e oo
3 ‘ 2 204 _11- A 1 11
E 15 | —] EEE (" ﬂ _—T =)

= o =5 T . IE
8101 — . o 1T ®» 1.0 '+ & +

© (&)

3 os I il
> -

o

T T Y T T T T T )
31-40 41-50 51-60 61-70 31-40 41-50 51-60 61-70
Age group (years) Age group (years)

Fig.1. Decline of visual acuity (VA) and contrast seindtiy (log-CS) at spatial frequencies 3, 6, 12 and
18 cycles per degree in relation to age. Box isitkerquartile range; dark line is the median; ehd

lines are minimum and maximum values (Martinez-Retda., 2016).

Martinez-Roda and colleagues have conducted a @ctgp study with 198 healthy volunteers
from 31 to 70 years of age. the visual acuity (\&AQl contrast sensitivity (CS) at 3, 6, 12 and
18 cycles per degree (cpd) frequencies were askdasgether with values of optical quality
and intraocular scatter- ing obtained with a doydales system (Optical Quality Analysis
System — OQAS), specifically the modulation tran&f@ction cutoff frequency (MTFcutoff),
the Strehl ratio, the OQAS values (OV) at contragt400, 20 and nine per cent and the
objective scatter index (OSI). Their studied tharmge of these variables with age and obtained
standard values for optical quality and intraocslzattering parameters for four age groups: 31
to 40, 41 to 50, 51 to 60 and 61 to 70 years (&di)r
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Fig.2. Change of the modulation transfer function cutdfTEcutoff) (cyclesperdegree), Strehlratio,
Optical Quality Analysis System (OQAS) values (Oat) 100, 20 and nine per cent contrasts and
objective scatter index (OSI) in relation to ageuyr. Box is the interquar- tile range; dark linghe

median; end of lines are minimum and maximum va(Mestinez-Roda et al., 2016).

Martinez-Roda et al. in their study showed thati@idunction, optical quality and intraocular
scatter change with age, in particular, parametdeged to low contrast stimuli and scattered
light. These results suggest that optical deferiescompensated throughout the first decades of
adult life by means of sensory or perceptual fagtas the changes in visual function were
smaller than objective outputs, in particular uiitié age of 50. The relative contribution of
optical and postoptical (retinal and neural) fagtr the deterioration in spatial vision caused
some contro-versy, although it is now accepted opsital factors play the major important
role in normal eyes (Artal, 1993). Several factoositribute to this age-related increase in
aberrations: changes in aberrations of the coinglg lens, or in their relative contributions.
Campbell & Robson (1968) discovered the presenceewstral channels in vision, each
discriminating to a different band of spatial frequies. Ever since, it has been of interest to

measure contrast sensitivity as a function of apatquency. This contrast sensitivity function
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(CSF) normally consists of the measured contrastctien threshold at five or so spatial
frequencies uniformly spaced on a log scale sparthie most sensitive part of the range (Yang
Y et al., 2008). Contrast sensitivity decrease &gl and is more susceptible to the effects of
normal aging or disease than high contrast visuoalty (Derefeldt et al., 1979). Mesopic
contrast sensitivity decreases in the 50s, tensyleafiore photopic contrast sensitivity. This is
due to the age-related reduction in the numbeods at the parafovea (Gao H & Hollyfield J.,
1992). In accordance Gillespie-Gallery et al. ditraied that the age dependence of contrast

thresholds on adaptation luminance is more appatehe parafovea (figure 3B) than the fovea
(figure 3A)
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Fig.3. (A) foveal contrast threshold. (B) parafoveal cast threshold (Gillespie-Galleryet al.,2013).

The analysis of age-related changes in binoculansation of contrast thresholds can provide
useful information on the status of visual pathw@&@sagnon RWC & Kline DW 2003).

Binocular summation for contrast can be signifigaméduced in older people, and some
experience inhibition (performance in binocularwileg which is worse than monocular

viewing). The deterioration in binocular summateith age has frequently been attribuited to
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large inter-ocular differences in sensitivity orage contrast however this correlation has not
always been found. Binocular summation may decreatte eccentricity or light level, but
results in the literature are mixed (Pardhan $,719There are many vision attributes we can
assess, but the eye is arguably most sensitiveloo differences (Chaparro et al., 1993), and,
unlike achromatic contrast sensitivity, color threlsls under optimum conditions remain
relatively unchanged by small variations in refract pupil size, and scattered light (Barbur et
al., 1997)

1.2 Colored Filters

Coloured lenses have been suggested for use withigion patients, especially in those age-
related. Howevere given the many subjective reparisw vision patients benefiting from the
wearing of colured lenses, few studies have toezbtrelate this developments using objective
measures of visual performance. Tinted lensesuarerttly used by eye care specialists to assist
people with low vision to maximize use of residuadion, improve visual function, control
glare and improve orientation and mobility abikti&pectacle wearers frequently choose tinted
lenses to clear or non-tinted lenses for theirgmibdn against detrimental radiation, improved
cosmesis, increase of visual performance and sffactcolour vision. Between the available
tinted lenses on the business blue, brown and nesd spectacle lenses are common with
different degree ranging from A to D. Due to deseshtransmission of light through such
lenses, the optical system of the eyes and theearnbision may be for a short time altered.
Colour vision (CV) and contrast sensitivity (CSg argnificant parameters of this altered visual
world (M Shaik, PD Majola et al. 2013). Tinted lessare often prescribed to people with
various ocular diseases, including age-related raacdegeneration (ARMD), retinitis
pigmentosa (RP), cataract, diabetic retinopathgeatystrophy and oculo-cutaneous albinism
(Frank Eperjesi 2002). Persons report a subjeatirease in both the brightness and contrast
of visual stimuli with coloured filters. A cruciddenefit of tinted lenses is their caoacity to
reduce glare from reflective surfaces. In decrepgiare, objects on a surface become more
definitely considerable, thus bettering contrastisTwas found to be the case with the study
lenses at spatial frequencies of 1.5, 3 and 6A&pligh spatial frequencies, anyway the contrast
sensitivity function decreases due to the optief¢cs of the human eye and the dimension of
individual foveal cones. A modify in the illuminah degree, but, tends to generate alteration
in contrast sensitivity (De Fez et al., 2002) Omehe features of tinted lenses is to reduce
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illumination and hereby decrease sensitivity thitligoarker tints have a tendency to decrease
illumination over lighter tints. However, darkemts cause pupil dilation permiting for a greater
degree of aberrations. High spatial frequenciesasseciated with more elaborate details these
are maybe the motives why darker tints decreasettagi sensitivity function at high spatial
frequencies. On the other hand, darker tints amsgocontrast at low spatial frequencies
probably due to the tints decreasing glare, thuwinlahe highest contrast sensitivity function
at low spatial frequencies (Ramkissoon P et ab22@bjective measurements show that filters
improve contrast for stimuli of specific colours eertain backgrounds, contrast may be
reduced for other colour combinations. For achranstimuli, there is some basis for the
suggestion that colured lens filters improve cattror instance, light scatter (which is greater
for short than for longer wavelengths) is reducegdfilters, suggesting that filters should
mitigate visual effects of scatter such as redwmadrast sensitivity (Luria SM 1972). Others
have noted that filters decrease chromatic aberraiti has also been reported that pupil dilation
in the presence of filter is superior than thatwveatmatched neutral density filter, which might
partly explain the perceived improvement in brigiss that some individuals report (Luque et
al., 2006). Different authors have reported tlmattast sensitivity (and in some cases visual
acuity) for achromatic stimuli is improved with ooéd filters for those with visual impairment
resulting from cataract or other eye diseases,edlsas for visually normal people (De Fez D
et al., 2002). Past studies of tinted lenses and/ision have measured effects on visual acuity
(VA), grating acuity, contrast sensitivity (CS)sual field, adaptation time, glare, photophobia
and TV viewing (Kelley SA 1990). Therefore, the wddinted lenses in low vision remains
controversial and eye care practitioners will heoveontinue to trust on anecdotal evidence to
assist them in their prescribing decisions (WolfitsdS et al., 2000). The purpose of this study
consequently was to inquire the effect of tinteelctacle lenses and their levels on vision acuity
in standard (98%) and low contrast (20%).

1.3 Visual acuity

Principal visual acuity refers to the ability okthisual system tdiscriminate fine distinctions

in the surroundings as measured with printed ojepted visual stimuliln visual science, the
term "visual acuity" refers to the ability of theswal system to resolve spatial detail. Visual
acuity is a measure of the spatial resolving pavfehe visual system; it indicates the angular
size of the smallest detail that can be resolvetefR_ennie et al. 2002). There are several types

of visual acuity (figure 4-):



« Detection acuity or visible minimum, to assessooexclude the presence of an object.
This ability is measured by increasing the siza ¢éihe or point on white background
until it is perceived. This acuity is thereforeateld to luminance and not to the size of
the object. It is determined by stimulation of mgse receptor. For a normal person the
thinnest line that can be perceived has a thickoE8$ sec of arc.

* Location acuity or minimum localizable, to evalutte relative spatial location for two
objects, hence the ability to determine the minimapatial displacement perceptible
between two figures. The minimum perceptible distais 2 seconds of arc.

* Resolution Acuity or minimum separable, to recogrietails of an object, is the
ability to identify two separated pointBecause this is possible, they need to be
stimulated two photoreceptors (cones) and that #neyseparated by a third cone with
a lower level of stimulation indicating the lackaaitinuity. Usually it is measured with
the presentation of square wave patterns. Thinnes that may be distinct are in the

order of 30-40 seconds of arc.

® Letter acuity or morphoscopic or minimum recognlealit is defined by the
minimum angular dimensions necessary to allow reitiog of the features or shape of
an object. It also has neuropsychic functions bee#unvolves recognition of a symbol

mediated by the knowledge and experience of thepsub

Detection Is there a spot or not?

Vernier: are the two lines

line left or right of the

Localization I
I center?

aligned?
Bisection: is the middle
Vernier Bisection

Two dots or just one?
Two lines or one?
Grating or just gray
square?

E m Name the letter or
Letter H identify the

Resolution o0

orientation of the
letter.

Fig.4. kinds of visual acuity

L (www.opt.uh.edu/onlinecoursematerials/stevensorfAIBAcuity.pdf)
10



The examination of visual acuity is a measureméttiai ability. The visual acuity score of an
individual should demonstrate the reciprocal ofahgular size of the critical detail within the

smallest optotype that can be rightly recognizedhay individual.

Clinical tests of visual acuity define a size timas for a recognition task. The objects to be
recognized are called “optotypes,” and usually they letters, Landolt rings, or “tumbling

E's” constructed so the stroke width and gap watth 1/5th of the height of the optotype
character. The visual acuity is determined by meéaguthe angular size of the smallest
optotypes whose identity (letters) or orientatidmar(dolt rings and tumbling E's) can be

recognize.

The Landolt ring should be the standard optotypd,the gap in the Landolt ring shall be taken
as the critical detail. "Clinical visual acuity,’s aneasured in the usual office ophthalmic
examination, is defined as a measurement of thityabld recognize black, high-contrast
optotypes on a white backgrounfVisual Acuity measurement Standard — ICO 1984
Unanimously approved by the Visual Functions CortesitSte. Margherita Ligure, Italy May
25, 1984 Presented to the Consilium Ophthalmolagiduniversale, and approved for
distribution Kos, Greece, October 5, 1984 Publighdde Italian Journal of Ophthalmology I
/11988, pp 1/15.

Visual acuity is typically measured under conditi@f high contrast, using printed or projected
charts with optotypesihe results of visual acuity testing are generaltpressed in Snellen
notation, which is the ratio of the test distaréhie distance at which the critical detail of the
smallest optotype resolved would subtend 1 minfitdsmal angle. So, a minimum angle of
resolution (MAR) of 1 minute of visual angle (orcasometimes abbreviated as “min arc”)
when tested at 20 feet (6 meters) is expresse@/as p6/6), while an MAR of 10 minutes of
arc if tested at 20 feet is expressed as 20/2@0)6Another means of expressing visual acuity
are the decimal notation (the reciprocal of the M#&Rhe Snellen fraction), logMAR notation
(the common logarithm of the MAR), the visual aguiating, VAR, where VAR = 100 - 50
(logMAR), and the Snell-Sterling visual efficien¢yE = 0.2ZMAR-D®) Tabble 1 presents these
alternative forms of measurement as a conversiole.tdhe standard for normal acuity has
traditionally been considered to be 20/20. Howewetividuals with normal, disease-free eyes
often have acuity better than 20/20, provided teaictive error has been corrected (Elliott et
al., 1995).

11



Table 1 — Visual Acuity Ranges and Visual Acuity Niations?

EQUIVALENT TRUE SNELLEN FRACTIONS MAgnification | isual
RANGES NOTATIONS (numerator = test distance) Requirement Acuity
(ICD-8-CM) 6 5 4 Tm MAR Log Score
Decimal | US 63m | 2™ Lo (Low (1/V) | MAR | (letter
(Eritain} | (Europe) | (ETDRS) Vision) count)
Range of 186 20125 | 634 638 832 425 1063 0.63 0.2 110
e 125 16 | 635 | 648 |54 43 108 08 | 01 105
Ne Visich 1.0 20020 6.3/6.3 66 55 4'4 M 1.0 0 100
{ ‘?; 08 2025 6318 675 | 563 45 11,25 1.25 +0.1 95
Vision | Mild 063 a3z | 63M0 | 695 | 5@ 4153 116 16 02 90
irrat 05 2040 63125 | 672 = [1] 43 w2 20 03 85
T 04 20050 B.3ME 615 5125 410 2.5 25 04 B0
032 20063 6.3720 619 BHB 4125 13.2 32 05 75
Modesate D25 20080 6.3125 6724 520 418 14 4 0& T0
Wicon 020 20100 | 6332 &30 25 420 15 ] o7 65
i D18 200125 6.3040 6348 32 425 1.3 6.3 0.8 B0
0125 200160 6.3/50 548 540 432 18 8 1] 55
0.10 200200 6.3/63 Ge0 550 440 110 10 +1.0 50
0os 200250 6.3/80 a7s 363 450 2.5 125 11 45
0.083 200320 53100 | &93 B0 483 Me 16 12 40
005 200400 63125 | 620 5100 480 20 20 13 35
0.04 200500 GAMER | &750 e 4100 125 23 14 30
003 200830 6.2200 | 6790 5160 425 1132 32 1.5 25
0025 20800 | 6.3/250 | 6240 | S200 41160 1140 40 18 20
0.02 1000 63320 | 6300 5250 4200 a0 B0 1.7 15
0018 201250 | 6.3/400 | G380 320 4250 183 B3 18 10
L0125 201600 | 63500 | G480 5400 4320 180 B0 19 5
0.01 20/2000 | 6.3/630 | G600 5500 4300 1100 100 +2.0 0
Blindness MNo Light P erception {MLP)

The presence afxcellent visual acuity tells the examiner that tliselar media are clear, the
image is clearly focused on the retina, the affevesual pathway is functioning, and the visual
cortex has appropriately interpreted signals rexkiWisual Acuity Jeffrey H. Levenson And

Alan Kozarsky).

The pupil’s size is an important factor disturbingual acuity. Large pupils consent more light
to stimulate the retina and decreases diffrachahresolution will be influenced by aberrations
of the eye. On the other hand, a small pupil vetrease optical aberrations, but resolution will
be diffraction imperfect. Therefore, a mid-size @b about 3 to 5 mm would be optimal,
because this is a compromise between the diffractha aberration limitsSmith G, Atchison
DA. 1997, Atchison DA et al. 1979)

2 http://www.precision-vision.com/a-visual-acuity/
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2. RESEARCH

2.1 Aim and tasks of research

The aim of this study is to evaluate the influentdecreased illuminance on visual functions
of different age groups.

Tasks:

1. To assess how changes visual acuity for oldeyannger subjects, if contrast of optotypes
is reduced.

2. To evaluate influence of grey tinted lenses tandard contrast visual acuity for older and
younger subjects.

3. To evaluate influence of grey tinted lensesoondontrast visual acuity for older and younger
subjects.

The aim of this study is to evaluate the influentdecreased illuminance on visual functions

of different age groups.

2.2 Methods and procedure

Subjects: Thirty Caucasians aged between 18 agdais volunteered to take part in the study.
None of the subjects had any preceding experienceontrast sensitivity measurement
methods. The responses for two different age growgre studied. In the younger age group
there were 15 subjects between the ages of 18%rid the older group there were 15 subjects
between the age of 60 and 75 years. The subjegitsled in the study were not affected by eye
disorder on clinical examination.

There were no preceding history of eye disorddrrthight affect visual function, for example,
amblyopia. There were no family history of glaucoonaliabetes. There were visual acuity of
6/9 (decimal 0-66) or better in each eye separateataract was excluded on the basis of
ophthalmoscopic examination. Any subject who hasieyvhich such an opacity was detected
was excluded from the study. Glaucoma was exclodetie basis of a watchful family history
and examination of the optic disc for subjects ag@ar more. Subjects with Senile macular
degeneration were excluded based on a morpholajsaince of macular degenerative change.
The seeming pupil size for all eyes was larger @&mm.

Optical correction was between -5 dioptres andiegtces inclusive (summation of sphere and
cylinder).
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Patients with normal visual acuity than their nokripeers were selected between November
2016 and May 2017.

All patients who cooperated with me in this stu@y mo strabismus, no keratopathy, and no
cataracts or other eye diseases.

The measurements of visual acuity used the intemealtstandard vision acuity chart (E chart,
Snellen chart), by Shin-Nippon chart projector P48 photopic Brightness condition.
Ambient illuminance remained constant throughoig pimocedure.

The chart was 4.2 meters away from the subjectexdminations were performed binocularly.
All patients using their own refractive correction.

The order in which the examinations were completasl determined pseudorandomly for each
subject with a random Landolt C generator.

The main data gathering instrument that was usdéuisrstudy was “FrACT — Freiburg Visual
Acuity and Contrast Test “ PC program and a séntéd lenses.

The lenses used were made of CR39. The tint usedyvey and light transmittance was 50%.
The filters were cut by myself and fitted into lelnslders for easy of use with a patient’s
spectacles. Best Corrected Visual Acuity (BCVA) wasted using the “Acuity C” test of
FrACT chart.

Participants were tested binocularly, under usoahr brightness, with the chart placed 3 m
away from the patient and 1 m above the ground.

The test based on two different optotype contiast first screen had 98% contrast while the

second screen had 20% contrast (fig. 5).

Fig.5. High (98%) (left) and low (20%) contrast Landaitgs.
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Each subject was given the same instructions: itsayhich direction is the gap of Landolt C
out loud as accurately and as quickly as possible”
The Landolt rings directions were 4, and the test Worm of 16 trials.
The black-on-white Landolt C appears randomly ie o four directions (up, down, left or
right). The participant calls out the direction.
Based on the response, the size of the optotysemied is increased (for wrong answers) or
decreased (for right answers).
Subjects were encouraged to guess or pass on ltaimdys they were unsure about.
This was repeated five times and average recoieel BCVA values achieved in LogMAR
were annotated and used to understand the findings.
After performing the test for both optotypes witkually refractive correction, the participant
being tested by putting a template with neutray g@ar filter over the traditional spectacle.
The data considered are:

* Age of patients

* The best eye's refraction correction

e Spherical equivalent power

« BCVA 'best corrected visual acuity' in logMar (highd low contrast)

*  BCVA 'best corrected visual acuity' with grey filie logMar (high and low contrast)

e Pupil size in bright romm and dark room

» For statistical analysis t-test was used.

2.3. Results and analysis of data

2.3.1 Results of control group

The results from the experiments will be preseiriatis chapter. A total of 50 volunteers were
responding to the call made. Of these subject®@flp, because of eyes diseases or low vision,
were excluded. Finally, 24 persons were examineditaBCVA on standard and low contrast.
The mean age was 30.53 years for young people gand58.86 years for older group. All
patients had a spherical equivalent average ob-D.1A total of 16 eyes had a cylindrical
refractive error, 8 eyes of which showed astigmatisgher than 0.50 D.

The pupil diameter average was measured under pib@tnd mesopic conditions was 4.02 and
5.30 mm (range: 3 to 6.5 mm). Collected the dtta,values regarding the BCVA of all

partecipants were entered. The results showedhbaision decreases tendentially with age as
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shown in the figure 6. The older group had a IoR€NA average when compared with their

younger counterparts.
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Fig.6. Standard contrast visual acuity of all particigasepending on age.

Furthermore, the values regarding the standardastrivA with grey filter of all partecipants

were evalueted. You can notice a not significaminge in visual acuity for young participants.

Whereas, the data show that the average of BCVAedses considerably for the older

participants (figure 7).
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Fig.7. Standard contrast visual acuity of all particigasepending on age with filter.
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The BCVA tendency for younger partecipants in bmthtrast shows a non-signifying
difference. The BCVA is almost the same (figure 8).
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¥ 1]

Fig.8. Standard and low contrast visual acuity for yourggeticipants.

The older patients, instead, have a significantiali@cuity worsening in low contrast than
standard contrastFor analysis t-test was used. The P-value Indst@hcontrast condition

(98% brightness) the mean BCVA was 0.088 whilerttean low cotrast BCVA was -0.11.
(figure 9).

17



0,4 -
Older participants ®
0,3 1 [
1 p=0.01
0,2 1

] R2=0.87
0,1 1 "'

_0’1 1 °
_0,2 -
_0,3 -

'0,4 T T T T T T T T T T T T T T 1
-04 -03 0,2 01 0 01 0,2 03 04

Standard contrast VA (logMAR)

Low contrast VA (logMAR)

Fig.9. Standard and low contrast visual acuity for olaiticipants.

The standard contrast BCVA average data with aridowt filter was analyzed. The results
depicted in Figure 10 shows the effect of the tgresy on standard contrast visual acuity. The
data was collected and categorised for both grotips.data shown that in vision with and
without gray filter there are no significant chasgevisual acuity for younger subjects. Instead,

with regard to the older group, there was a worggsifect on the use of the grey filter (figure
10).
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Fig.10. Average standard contrast visual acuity VA valieesounger and older subjects with and
without grey tinted lens (filter). Standard error €ach column is shown.
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In addition, the low contrast BCVA average datahwadind without filter were tested. An

improvement in visual acuity for younger subjecs be observed . Instead, with regard to the
older group, there was a minimum variation in woxs (figure 11).
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Fig.11. Average low contrast visual acuity VA values foupger and older subjects with and without
grey tinted lens (filter). Standard error for eackumn is shown.

The variation with regard to low-contrast optotypelmost identical for both young people
and elderly people wearing grey filter (figurel12).
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Fig.12.Differences in visual acuity VA with and withoutay tinted lens (filter) for different age groups
and for standard and low contrast optotypes are/stio

In standard contrast condition (98% brightness)nigan BCVA was -0.04 while the mean
BCVA with fey filter was -0.014 for all partecipantin low contrast condition (20% brightness)
the mean BCVA was -0.015 while the mean BCVA wiij filter was 0.03 for all partecipant.
The data demonstrate that grey filter had not exfae significant in many cases or decrease
minimum VA. This study focused to evaluate influeraf grey solar filter on standard or low
contrast visual acuity data within a heterogenagrasip of subjects with minimal or absent
visual impairment. In the present study the “FrAG&5t was used to determine if grey solar
filters can be used to improve VA. Related to poesi studies, the focus was given more on
situations where grey colored filters would inceede Visual acuity between targets and
background compared to a no filter condition. THeats of wearing a grey filter on visual
acuity for achromatic were determined. The expertedlt was that wearing a grey filter would
not improve performance for most patients. VA hasg/ymportant role in visual function. The
visual acuity chart measures vision under ideatragh conditions (98% contrast with black
letters on a white background), a situation noemfmet outside the examination room.
However, visual acuity is only one aspect or congmbrof visual function. Other than visual
acuity, visual function is really involved of manther components, including but not limited
to: visual field, color perception, stereoacuitiarg recovery, dark adaptation, fixation and
contrast sensitivity function (CSF). Shortly aftlee introduction of the first scientific tests of
contrast sensitivity function (Bruce P. RosenthakiBor Faye M.D in 1981 at The Lighthouse
Low Vision Service in New York) it developed appatréhat CSF may essentially be a better
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indicator of how patients sees under non-ideal ttimms, as well as how their eyes function in
real-life conditions. In fact, CSF may be one of tmost important components of visual
function since it helps to estimate patients' actdactions in the real life conditions. Some
studies demonstrate a subjective enhancementwdl\performance with filters, but objective
data are ambiguous. Considerable amount of resbascijenerated equivocal results, and has
failed to demonstrate any consistent objectivatyiolf tinted lenses or filters. Grey lenses were
found to have a positive effect on more of the danmghen compared to brown and blue. This
could be related to the fact that such tints dodmstort colour much since their transmission is
roughly constant throughout the visible spectruvh Shaik, PD Majola et al. 2013). Wearing
colored filters can increase contrast and impraseal acuity to some extent. However, this
will only happen when the stimulus or scene beimgwed hold the appropriate color
components. In terms of operational utility, cobbfédters may improve detection of objects

versus backgrounds. However, for optimal effetters need to be suitable to the situation.
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CONCLUSIONS

1. Reduced contrast of optotypes affect visualtgaeuore for older than younger participants.
2. Grey tinted lenses reduce standard contras@lviscuity more for older than younger
participants.
3. Grey tinted lenses reduce low contrast visuaitg@ similar amount for younger and older
participants.
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FINAL WORDS

Thus, an important rationale for this study isiform optometrists of the eventual influence
tints could have on the abitual activities or oatigms of their patients and thereby guide them
in selecting the tint with the least adverse consage and even make them informed of any

eventual changes to the perception of their enwiemt.
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