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ABSTRACT:

Light originated at a glare source and entering the eye, produces a veiling luminance that causes
contrast decrease in retinal images and this effect could differ if the subject wears lenses or not. In
this work the glare effects in subjects wearing lenses is studied inducing ammetropies in
emmetropes. Contrast thresholds of sinusoidal patterns of 2 cpd and 0.5 cd/m?2 are evaluated
without and with glare, the glare source being steady, at 12° and producing 60 Ix at the cornea. To
exemplify the use of this methodology, 2 emmetropes under 8 different conditions are considered:
naked eye; 3 control conditions (wearing neutral lenses) and 4 ammetropic conditions, inducing low
(#2 D) and medium (+5 D) myopia and hyperopia with positive and negative contact lenses and
correcting them with adequate ophthalmic lenses. The contrast threshold differences between the
naked eye and the other 7 conditions are statistically not significant without glare and significant (up
to more than 100%) with glare, independently of lens power and probably due to ectopic scattering
and multiple reflections. The method proposed enables the determination of the glare effects if
lenses are worn though a greater population is required to attain conclusive data.

Key words: Night Driving, Ammetropies, Ophthalmic and Contact Lenses, Contrast Threshold.

RESUMEN:

La luz originada en una fuente deslumbrante que entra al ojo, produce una luminancia de velo que
causa una disminucioén de contraste en las imagenes retinianas y este efecto podria diferir si el sujeto
usa lentes o no. En este trabajo se estudian los efectos del deslumbramiento en sujetos que usan
lentes induciendo ametropias en emétropes. Se evaldan contrastes umbrales de patrones
sinusoidales de 2 cpd y 0.5 cd/m? sin y con deslumbramiento, la fuente deslumbrante siendo estable,
a 12° y produciendo 60 Ix en la cérnea. Para ejemplificar el uso de esta metodologia, se consideran 2
emétropes en 8 condiciones diferentes: ojo desnudo; 3 condiciones de control (lentes neutras) y 4
condiciones ametrépicas, induciendo miopia e hipermetropia baja (x2 D) y media (x5 D) con lentes
de contacto positivas y negativas y corrigiéndolas con adecuadas lentes oftalmicas. Las diferencias de
contraste entre el ojo desnudo y las otras 7 condiciones son estadisticamente no significativas sin
deslumbramiento y significativas (hasta mas de 100%) con deslumbramiento, independientemente
de la potencia de la lente y probablemente debido a scattering ectdpico y reflexiones multiples. El
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método propuesto permite determinar los efectos de deslumbramiento al usar lentes aunque, para
tener datos contundentes, se requiere una mayor poblacion.

Palabras clave: Conduccion Nocturna, Ametropias, Lentes Oftalmicas y de Contacto, Contraste.
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1. Introduction

People with refractive anomalies can correct
them by means of spectacles, contact lenses or
refractive surgery. In the cases of the non
invasive options, the decision of choosing one or
the other is usually taken on the basis of medical
advice, though other aspects such as comfort and
aesthetics are also often considered. Various
researchers [1,2] have studied the effects of
refractive corrections on subjects with different
degrees of myopia comparing contrast
sensitivity when using spectacles or contact
lenses. In these works, no significant differences
were found in groups with low and moderate
myopia but, for those with high degrees of
myopia, a better performance was found with
contact lenses. On the other hand, Kanonidou et
al [3] evaluated personal satisfaction provided
by both refractive corrections in subjects having
moderate myopias and obtained that spectacles
were superior to contact lenses.

When the decision concerning which type of
refractive correction to be used is taken, its
behavior under the presence of glare sources is
seldom taken into account. These sources are
often present when driving along roads, for
instance, when driving at night and encountering
an oncoming vehicle with high-beam headlights
on or when driving towards the direction of the
low sun. In both situations, there is a high loss of
visibility [4-6] which can cause serious road
accidents. Some researchers have evaluated the
influence of the different types of corrections
under night vision conditions. For example,
Schlote et al [7] measured contrast vision and
glare sensitivity under mesopic conditions in
myopic eyes corrected by soft contact lenses and
spectacles and found that their use does not
seem to markedly influence mesopic vision in
eyes with low to moderate myopia. Moreover
Jewelewicz et al [8] evaluated night vision
disturbances for myopic subjects finding that
there was no significant difference in image
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degradation  between  subjects
spectacles and soft contact lenses.

wearing

On the other hand, the effect of glare sources
in emmetropes wearing no refractive correction
is well known. The light generated by these
sources and entering the eye is scattered in the
ocular media producing a veil on the retina
which causes contrast reduction in the retinal
images. The equivalent veiling luminance, L, can
be determined using the Stiles & Holladay’s
equation [9] which is:

KE
LU = ﬁ ’ (1)
where the factor k is usually equal to 10
although it varies according to the subject’s age
and iris color, E is the illuminance generated by
the glare source at the cornea, 6 is the angle
between the primary visual axis and the glare
source position in the visual field, and, according
to the CIE [10,11], the exponent n is usually
equal to 2. Moreover, the effect of L, on retinal

contrast, C,, can be computed using the
equation:
C = Cc
r = ’
L @
m

which makes evident the fact that C, is smaller
than the stimulus contrast, €, and depends both
on L, and on L, which is the mean stimulus
luminance.

In the present paper we analyze the
impairment of mesopic vision caused by glare in
subjects wearing contact or ophthalmic lenses of
power different or equal to zero. Leaving aside
astigmatism and/or other pathologies derived
from refractive problems, we evaluate the effects
of spherical refractive corrections considering
emmetropes on whom we induce different
degrees of myopia and hyperopia with positive
and negative contact lenses respectively. An
advantage of the method we propose is that the
analysis can be performed in a controlled

© Sociedad Espafiola de Optica
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manner choosing at wish various refraction
errors for the same subject (thus leaving aside
particular characteristics of different persons).
To determine the perceived effect of glare, we
measure the contrast threshold of sinusoidal
patterns of 2 cpd in the mesopic range of
adaptation (mean luminance equal to 0.5 cd/m?2)
and consider two situations, without and with
glare, the steady glare source being located in
the periphery of the visual field (6 =12°). To
exemplify the use of this proposed methodology,
we consider two subjects though, to fully
address the problem, a larger sample of people is
required.

2. Methods

In what follows we describe the considered
subjects and lenses and the methodology we
propose.

2.a. Subjects, induced ammetropies and
lenses

The subjects are two young healthy men with
normal emmetropic eyes, ADP and PB, 26 and 31
years old respectively, with decimal visual acuity
equal to 1.65 in the right eye (which is the
evaluated eye). To induce ammetropies, the
subjects wear soft contact lenses CB Vision of
—2D and -5D to simulate a low and medium
hyperopia and of +2D and +5D to simulate a low
and medium myopia. Each induced ammetropy
is concomitantly corrected with an ophthalmic
lens yielding the best possible visual acuity
(Table I) and taken from a trial lens box (Crown
glass; refractive index equal to 1.53; Abbe
number around 60; plane internal face).
Moreover, we perform control measurements
considering, on the one hand, the naked eye (NE)
and, on the other, the use of soft Waicon neutral
contact lenses (NCL), neutral ophthalmic lenses
(NOL) and the combination of both (NCL+NOL)
which cause no variation of visual acuities. In the
cases with refractive corrections and NCL+NOL,
two lenses are worn whereas in the cases NCL
and NOL, there is only one lens and this enables
the analysis of the influence of each type of lens.

We clean the ophthalmic lenses employing a
wet dust cloth to simulate the habitual behavior
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TABLE I

Refractive corrections and measured visual acuity

Contact Ophthalmic Decimal
Conditions Lens Lens Power Visual
Power (D) Acuity
(D) ADP PB ADP PB
-5.00 +4.50 | +5.00 | 1.65 | 1.65
Induced -2.00 +2.50 | +1.75 | 1.65 | 1.65
Ammetropies +2.00 | -1.75 | -2.00 | 1.65 | 1.65
+5.00 -5.00 | -5.00 | 1.35 | 1.65
Naked Eye - - 1.65 | 1.65
© NCL +0.50 - 1.65 | 1.65
o
= NOL - 0.00 | 0.00 | 1.65 | 1.65
o
© | NCL+NOL | +0.50 0.00 0.00 | 1.65 | 1.65

of many lens users instead of washing them with
soap and water or alcohol as is customary in
optical shops and research laboratories.

2.b. Setup

The stimuli are achromatic sinusoidal patterns
with orientations of +45 and -45 degrees and a
spatial frequency of 2 cpd which is a low value
also being used by other authors [12,13],
presented in a circular patch of 2 degrees in a
CRT monitor. We generate these stimuli with
functions of the Psychophysics Toolbox library
[14-16]. Interposing a neutral density filter
between the monitor and the subject, we reduce
the monitor luminance to a mesopic level of 0.5
cd/m? (measured with a luminancimeter LMT
L1009) which is a typical value of night lighting
in streets.

In the glare-present situation, we generate
glare by the use of an incandescent source
subtending 12° with the visual axis and
producing an illuminance at the corneal plane of
60 Ix (L, =4.2 cd/m?2). This source remains on in
a steady fashion during the whole experimental
session and we take care that the generated light
reaches the subject’'s eye without passing

k- 520m -
Filter

I 3
Ty

Subject

Display

S
Glare source

(incandescent lamp)

Fig.1. Experimental setup
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through the neutral density filter which
regulates the stimulus medium luminance (Fig.

1).
2.c. Procedures and tasks

Each  subject performs two sets of
measurements, the first without glare and the
second with glare and, in each set, he is
examined across 8 experimental conditions: 4
conditions with induced and corrected
ammetropies, the naked eye condition and 3
control conditions (Table I). We use a 2AFC
method with constant stimuli, the subject’s task
being to determine the sinusoidal pattern
orientation. In each session we examine one
refractive correction and measure contrast
thresholds presenting 200 stimuli having 5
different contrast levels and presented in a
random and balanced way with an exposure
time of 200 msec. These contrast levels are
chosen within a range determined for each
subject and glare situation but they are the same
for the 8 conditions described above. Before
each session the subject is adapted to the
monitor mean luminance during 5 minutes, the
glare source being turned on in the glare-present
situation. A session lasts 20 minutes and each
subject performs at most 2 sessions per day,
assuring a rest period of at least 2 hours. All
measurements are performed with natural pupil
and the stimuli are 5.2 m apart from the subject
to eliminate accommodation.

3. Results

We obtain contrast thresholds fitting the data to
Weibull psychometric functions using a method
of maximume-likelihood [17]. In Fig. 2 we depict
these contrasts for both subjects, each panel
showing both sets of measurements (without
and with glare) for the 8 analyzed conditions:
the 3 control ones (NCL, NOL and NCL+NOL), the
2 using negative ophthalmic lenses (OL), the
naked eye (NE) and the 2 using positive
ophthalmic lenses (OL). To facilitate the analysis
of results, we indicate the NE level drawing
horizontal lines. Error bars are computed by
means of a bootstrap analysis grounded on the
simulation of a set of Weibull curves based on
parameters estimated from the data. A standard
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deviation with a confidence interval of 95% is
adopted as a criterion.

For the glare-absent situation, the mean pupil
diameters (DP) of subjects PB and ADP are
DPpg=5.2 mm and DPapp=5.3 mm. For subject PB,
the contrast threshold is the lowest and equal to
0.055 for the naked eye and increases slightly for
the rest of the conditions. For subject ADP, the
contrast threshold is 0.048 for the naked eye
with slight variations for the rest of the
conditions. We compare the contrast threshold
for the naked eye to those corresponding to the
other conditions, determining 95% confidence
intervals for the differences between the
contrasts for the naked eye and for each of the
other 7 conditions. For subject PB, the 4
refractive conditions and 2 (NCL and NOL) of the
3 control conditions are not significantly
different from the naked eye. For subject ADP, 3
of the 4 refractive conditions (this is, all
refractive conditions except OL(-5D)) and 2
(NCL and NCL+NOL) of the 3 control conditions
are not significantly different from the naked
eye. Hence, taking into account the 7 conditions
that correspond to wearing some type of lens,
for subject PB, 6 can be considered equal to the

[SSSNl Contrast thresholds with glare

B Contrast thresholds without glare
= = NE contrast threshold without glare
= NE contrast threshold with glare

0.50
0.45 |
0.40 -
0.35
0.30 |
0.25 -
0.20 |
0.15 -
0.10 -
0.05 |
0.00 -

PB

0.50 7 EZZZ Contrast thresholds with glare

B Contrast thresholds without glare
= =NE contrast threshold without glare

ADP

0.45 -
0.40 |

0.35 - = NE contrast threshold with glare

0.30

0.25 - Zé ? é? Z/: 7 -
0.20 é Z g: g g 7 Z E/A
15| Z 7
w0
o 0 J v 7 v 7
0.05 - / % / Z / i 7 7//
v RN VR A O Al A
é"" eo\f eo\f \?’o\ «6’0\ \gc ;&\ &"’9\
é}x o 0»@‘ o”\ OV\,(

Fig. 2. Contrast thresholds without (plain) and with (stripes)
glare determined for the 3 control conditions (NCL, NOL and
NCL+NOL), the naked eye (NE) and the 4 refractive
correction conditions (OL). The horizontal lines indicate the
NE level. Data in each panel correspond to subjects PB and
ADP.
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naked eye (only the condition NCL+NOL is
significantly different) while for subject ADP, 5
can be considered equal (only the conditions
NOL and OL(-5D) are significantly different, the
latter coinciding with a visual acuity decrease
from 1.65 to 1.35). This suggests that, in the
absence of glare,
frequency contrast sensitivity in young normal
eyes is not affected by the presence or absence
of either contact or ophthalmic lenses (with
power equal or different from zero) and, also,
that for each refractive correction, the
compensation between contact lens and
ophthalmic lens achieved is usually adequate.

low luminance and low

For the glare-present situation, the mean
pupil diameters are DPpg=3.1 mm and DP4pp=3.4
mm. For both subjects, the smallest contrast
thresholds correspond to the naked eye
condition and they are 0.178 for PB and 0.184
for ADP. Determining 95% confidence intervals
for the differences between the threshold
contrasts for the naked eye and for each of the
other 7 conditions, for both subjects, we obtain
that the contrasts for the 3 control conditions
significantly differ from that of the naked eye
(more than 100% for the case NCL of PB).
Moreover, when comparing the naked eye
contrasts to those corresponding to the 4
refractive corrections, results are not uniform
for both subjects. For PB we obtain that only the
case OL(-5D) is not significantly different from
the naked eye condition while the rest of the
refractive conditions yield a significant increase
in contrast threshold (approximately 50% for
the case OL(+1.75D)). For ADP we obtain that for
both positive corrections (OL(+2D) and
OL(+4.5D)), contrast thresholds are not
significantly different from that of the naked eye
condition while both negative corrections yield a
significant contrast increment (about 50% for
the case OL(-5D)). Thus, taking into account the
7 conditions that correspond to wearing some
lens, 6 differ from the naked eye condition for
subject PB while 5 differ for subject ADP. In spite
of the fact that our results patterns are different
across both subjects, our findings suggest that, in
the presence of glare, the use of lenses (with or
without refractive correction) causes an increase
of contrast threshold.
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4. Analysis of results

The naked eye condition yields the lowest
contrast threshold both without and with glare
and for subjects PB and ADP we respectively
obtain that this threshold is 3 and 4 times
greater with glare than without it (Fig. 2), this
showing the decrease of visual quality caused by
glare. In most cases of the glare-absent situation
(6 cases for PB and 5 for ADP), there are no
significant differences between the naked eye
and the other 7 conditions and the few cases of
significant differences could be due to
psychophysical and/or methodological
variations (for example fingerprints in lenses).
However, as was to be expected and apparently
independently of the lenses power, in the glare-
present situation, the contrast threshold in most
of the 7 conditions (6 cases for PB and 5 for
ADP) is significantly greater than that for the
naked eye. This could be accounted for
considering that veiling luminance is higher
when some lens is worn than for the naked eye
and 5 of the potential causes which could
contribute in generating this effect are the
following:

a) Variations of the glare source illuminance
and eccentricity angle due to ophthalmic lenses:
Ophthalmic lenses modify the illuminance and
eccentricity of the glare source in regards to
those encountered for the naked eye, these
effects being negligible for contact lenses
because vertex distance is almost zero.
According to Comastri et al [18], when an
ophthalmic lens is worn, the illuminance
generated by the glare source that reaches the
cornea is influenced by 3 factors which are: pupil
size variation of the optical system with and
without lens; lateral shifts of rays transmitted
through the lens and reflections at the lens.
Moreover, considering the lens visual
magnification, the eccentricity angle varies in
comparison to the angle without lens [19].
Under paraxial approximation, independently of
lens shape and considering real-life parameters
(pupil diameter, vertex distance, lens axial
thickness, refractive index and power, etc.), we
[18,19] find that the illuminance and the
eccentricity angle increase for a positive lens of
power equal or greater than 2 D and decrease
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TABLE II

Percentage of variation of angle, illuminance, veiling
luminance and retinal contrast considering E =60 lx, 6 =10°,
4 mm pupil, 12 cm vertex distance and L,, =0.5 cd/m?2.

Spectacle Angle Illuminance Variation Variation

Power Variation Variation of L, of C,.
()] (%) (%) (%) (%)
+5 10.5 29.1 5.8 5.4
+2 4.2 7.7 -0.8 -0.7

0 0.0 0.0 0.0 0.0

-2 -2.2 -7.3 -3.1 -2.9

-5 -5.6 -15.1 -4.7 -4.3

for negative lenses. In Table II we consider
E =60 Ix; 6 =10°% DP=4 mm; 12 mm vertex
distance and standard ophthalmic lenses
(meniscus type) of power similar to those of the
trial box considered in Table I (negative lenses
being plane-concave and positive ones plane-
convex). In the second and third columns we
show the differences in the angle (8) and in the
illuminance (E) caused by the above mentioned
effects. In the fourth column, using Eq. (1), we
compute the percentage variation of veiling
luminance due to the combination of these
variations of 8 and E obtaining that the negative
lenses and the +2D lens slightly reduce Lv while
the positive +5D lens increases Lv in less than
6%. In the fifth column, using Eq. (2) and for
L, =0.5 cd/m?, we compute the percentage
difference of retinal contrast between the cases
with and without a lens and obtain that it is
always small compared to the variation of Fig. 2.

b) Modification of the stimulus apparent
spatial frequency due to ophthalmic lenses: An
ophthalmic lens modifies the size of the retinal
image of an object viewed in comparison to the
size corresponding to the naked eye, this size
being greater for positive lenses and lower for
negative ones. Thus a positive lens generates a
decrease of apparent spatial frequency in
regards to that of the naked eye while a negative
lens generates an increase. For the lens powers
considered in the present paper, the greatest
variation of spatial frequency is lower than 10%,
spatial frequency for the naked eye being 2 cpd.
On the other hand, since adaptation luminance is
0.5 cd/m?, contrast sensitivity is maximum for a
spatial frequency slightly larger than 2 cpd and
varies smoothly in its surroundings [20] so a
variation of frequency of 10% causes a small
change of contrast threshold which could

Opt. Pura Apl. 46 (3) 285-293 (2013)

scarcely influence the results of Fig. 2 and does
not account for them.

c) Deterioration of visual performance due to
inadequate adaptation of contact lenses: The
trademark, materials and base curves of the
contact lenses worn by the participants could
affect the results and this could be analyzed
taking into account the following situations. To
adapt contact lenses in clinical practice assuring
the optimum patient’s satisfaction, rigorous
procedures, which are performed during various
days and often include controls using
topographers, are carried out. On the other hand,
in our experiment, the choice of base curves is
based on the subjects” feeling of comfort both
during and before the trials. Taking into account
our results of the glare-absent situation (Fig. 2),
the adaptation to contact lenses seems to have a
negligible influence in most cases.

d) Multiple reflections at the lenses and at the
eye: For the naked eye and considering Le
Grand’s eye model, a 2.5% of the light generated
at the glare source and reaching the corneal
external face is reflected giving rise to the first
Purkinje image [21]. On the other hand, though
spectacles with anti-reflex coatings reduce
multiple reflections yielding better visual quality
than standard ones, the lenses we employ have
no coating. In the glare-present situation, when
contact and/or standard ophthalmic lenses are
worn, besides the multiple reflections occurring
at their faces, the light reflected at both faces of
the cornea and of the crystalline lens returns to
each refractive correction, is partially reflected
at both faces and returns to the eye. All these
glare source images generate illuminances at the
cornea which are much smaller than that
corresponding to the glare source (the
secondary image through a standard spectacle
generating approximately 1000 times less
illuminance than the primary image). However,
these images are located in different places
generating veiling luminances which are
superposed to that of the primary glare source
image and might partially explain the results of
Fig. 2.

e) Ectopic scattering in the ophthalmic
or/and contact lens: Issolio et al [22] determined
the effects of transient glare sources in myopic
subjects using either spectacles or contact
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lenses, measuring apparent brightness of a
foveal test [23,24]. Results showed a brightness
reduction both for spectacles and contact lenses
when compared to that of the naked eye, though
the effects were more pronounced for
spectacles. These effects occurred both for
subjects with low (-0.25D and -0.75D) and
moderate (—4.25D) myopia; were independent
of lens power; were greater than those predicted
performing the calculations mentioned in item
(a) and were attributed to ectopic scattering. On
the other hand, de Wit and Coppens [25]
measured the straylight generated by
ophthalmic lenses as a function of the angular
position along the observation plane (point
spread function) and found that this straylight,
expressed in terms of logS (S being equivalent to
the factor k in Eq. (1)), is 10 times lower than
that of the naked eye if the lens is clean while its
value is similar to that of the naked eye if the
lens is dirty because of finger marks. According
to these considerations and taking into account
that the lenses we employ are cleaned following
the wusual practice of most lens wearers,
scattering in ophthalmic and/or contact lenses
could be one of the main causes of the non-
uniform results of Fig. 2.

5. Discussion

We study the influence of glare on young normal
subjects using refractive corrections trying a
new methodology based on inducing
ammetropies in emmotropes. To do so, we
measure contrast sensitivity without and with
glare using sinusoidal patterns of 2 cpd under
mesopic conditions (mean luminance 0.5
cd/m?). To exemplify the use of our method, we
consider 2 young emmetropes (PB and ADP) and
8 refractive conditions for each, 4 correspond to
inducing ametropies with contact lenses (+2D
and #5D) and correcting them with appropriate
ophthalmic lenses yielding the best visual acuity,
1 corresponds to the naked eye and 3
correspond to control conditions (neutral
contact lens, neutral ophthalmic lens and both
lenses).

For naked eyes and for both subjects, we
obtain that contrast threshold is 3 to 4 times
greater with glare than without it, which shows
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the decrement of visual quality caused by glare.
Moreover, in the glare-absent situation, the use
of lenses does not significantly modify contrast
sensitivity in most cases (6 cases for PB and 5 for
ADP). On the other hand, in the glare-present
situation, the lowest contrast threshold is
attained for the naked eye whereas the use of
lenses (independently of their power) produces
an increase of contrast threshold between 15%
and more than 100%, which is significant in
most cases (6 cases for PB and 5 for ADP). The
pattern of this increase varies according to the
subject, for example, the contrast threshold
elevation in the strong myopia condition for PB
is smallest than in the other 3 refractive
conditions while for ADP it is largest. The nature
of the influence of ophthalmic lenses on the
resulting patterns is often different from that of
contact lenses and various factors might
contribute to contrast threshold increase. For
instance variations of the glare source
illuminance and eccentricity angle due to
ophthalmic lenses, modification of the stimulus
apparent spatial frequency due to ophthalmic
lenses, deterioration of visual performance due
to inadequate adaptation of contact lenses,
multiple reflections at the lenses and at the eye
and ectopic scattering in the ophthalmic or/and
contact lens. The superposition of some of these
factors could add up to explain the contrast
threshold increase found when some lens is
worn but, the non-optimum cleanliness of the
lenses [25] and the non-uniform results patterns
we obtain suggest that one of the main factors is
ectopic scattering. To solely analyze the
scattering influence, it would be interesting to
compare (for fixed external conditions and a
given pair contact-ophthalmic lens), the
perceptually-based estimates of glare effects in
subjects wearing lenses that are carefully
cleaned (e.g. using alcohol) and that contain
finger marks. Furthermore, though our results
for the glare-present situation show a tendency
of threshold contrast to increase when wearing
contact and/or ophthalmic lenses, there are
cases where this increase is not significant and
more subjects are required to attain more
conclusive data.

On the other hand, our results seem to
confirm our previous ones obtained measuring
brightness reduction due to the presence of
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glare sources in myopic subjects wearing
refractive corrections [22]. Moreover, though in
the present paper we do not directly measure
the response of myopic and hyperopic subjects
wearing either contact or ophthalmic lenses, our
results are similar to those of Schlote et al [7]
and Jewelewicz et al [8] who did not find
important differences in night vision for
ammetropic subjects wearing either of the two
refractive corrections. Thus, our preliminary
results suggest that our methodology of inducing
ammetropies in emmetropes could be a reliable
way of studying, in a controlled manner, the
effects of glare on subjects wearing refractive
corrections.

Finally, in the present paper we evaluate
visual performance under glare conditions using
sinusoidal patterns of low spatial frequency as
considered by Paulsson et al [12] and
Abrahamsson et al [13]. A similar analysis could
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be performed using patterns of higher spatial
frequency. Taking into account the works of
Finlay et al [4] and Tomlinson et al [26],
considering medium and high spatial
frequencies would enable us to study better
subjects’ performance when executing visual
tasks demanding not only configural processing
(low frequencies) but also featural processing
(high frequencies).
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