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ABSTRACT

Background and Objective: Glare can affect vision in normal and abnormal individuals. It seems that threshold and normal values of glare have been less mentioned
in various sources. The aim of this study was to determine acuity preserve in glare
situation in normal subjects.
Methods: 48 subjects (96 eyes) aged 18 to 25 years with normal visual acuity, and
without any refractive error participated in this study. The acuity preserve in glare situation was measured at different light intensity conditions with Metro vision glare test
at different luminance and visual field.
Results: Glare source in each luminance at the nasal side may show better acuity
preserve in glare situation. The maximum score for nasal and temporal source for 1 cd/
m2 condition was 57.398 and 51.282 respectively. The same situation was seen for 5
cd/m2 (P<0.001). However, in glare for luminance background of 1 cd/m2, and 5 cd/m2
were significantly different (P<0.001). The acuity preserve in glare situation for 5 cd/
m2 background was higher than 1 cd/m2 luminance in both temporal and nasal sides.
Conclusion: Acuity preserve in glare situation in luminance of 5cd/m2 in both temporal and nasal was more than1 cd/m2. Acuity preserve in nasal glare situation was
more than temporal glare situation.
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Introduction
Glare is a very important factor in visual function
disorder caused by inadequate or high range of luminance. It is characterized by disability (Elliott ,
1993), which reduces transparency by the scatter of
luminance in the eyes, and discomfort resulting in reduced contrast sensitivity and feeling severe irritation
to luminance. Disability is seen in diseases such as,
albinism, Rod dystrophies and cone dystrophies, and
retinitis Pigmentosa. Discomfort occurs in elderly patients with disorders such as fluorescence and yellowing of the lens, miosis dependent to age, lens opaciVol.1 No.2 Spring 2018

ties, and cataract. Patients with cataract suffer from
more glares compared with normal individuals. In
addition, glare reduces contrast sensitivity even when
age and visual acuity are the same in the fore-mentioned groups. Other factors such as posterior capsular opacities, corneal edema (edema of epithelial is
more than stroma) surgery of RK, vitreous opacities,
and macular edema are effective in the development
of glare (Aslam, 2007; Bar-Gera, 2016).
Glare is a very common complication after LASIK,
especially at night, and considered a completely natural
process of treatment. During the first week after surFunction and Disability Journal
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gery, glare is felt by the patient, but it decreases during the cornea recovery. This complication in patients
with larger pupil after surgery is more obvious (Yoon ,
2005). It was found that in patients with keratoconus,
glare leads to visual function defect, and its effects reduce the contrast of visual acuity (Pesudovs, 2004).
The visual function during recovery and return to the
initial state (adaption to low levels of luminance after
contact with eyes) decreases (Stringham, 2011 ; West ,
2002; Hassan, 2002). The visual function and recovery
time associated with glare are affected by environmental parameters (restricting lighting conditions and the
placement of light source), individual parameters (vision health, glaucoma, corneal edema, macular edema,
and age i.e., with increasing age an increase occurs in
opacities and opacity of media, and consequently rises
the scatter of light and glare), and parameters of glare
(the brightness level that is directly related to glare, the
angle of glare source, the size of glare source which
is usually 0.3 or 0.6 degrees, and duration of exposure) (Hammond, 2013; Vos, 2003; Stringham, 2008;
Sakamoto, 2002; Mahjoob, 2016; Sewall, 2016). The
measurement of first type of glare is made by setting peripheral luminance conditions, and the seeing
through the devices such as Miller-Nadler Glare Tester
and Brightness Acuity Test. Glare clinical implication
in the visual impairment related to mild cataract is the
loss of vision in the open space and disability to drive
at night. Another implication is the detection of visual
impairment due to anterior segment pathology instead
of retinal pathology, because glare sensitivity increases
significantly in the anterior segment disorders (Aslam
, 2007; Bar-Gera, 2016). Glare can cause driving in
jeopardy due to scatter of light on the retina., the first
complaint related to vision in older people is driving at
night and in front of the light (Theeuwes, 2002). Hence,
given the importance of glare and vision dysfunction,
the aim of this study was to determine the threshold of
acuity preserve in glare situation in normal subjects.

Materials and Methods
Participants in this study were 48 subjects aged 18 to
25 years. After the preliminary examination and taking partial history, we made sure that the visual acuity
Vol.1 No.2 Spring 2018

in all participants was 10/10 or better in both eyes.
Explanations about the study, how to test, and approximate time of the study were presented to subjects.
Then, oral consent for participation was obtained after a full understanding of the content. Testing was
performed in mesopic condition. Acuity preserve in
glare situation was measured using the Metro vision
(MonCv3; Metrovision, Pérenchies, France).
This test uses a series of optotypes on a black background (figure 1). These optotypes are 30 English
letters which are arranged in 10 half concentric circles from the glare source, and placed in 3 lines for
radial. To meet this test, a device with light sources
was equipped with high brightness on either side of
the screen, and the examination was performed with
the light source on the right or left. These optotypes,
under the angle of vision of 15 minutes arc, were
observed corresponding to a visual acuity of 0.33
(20/60). These include English letters, and the distance between the light source and optotypes, are as
follows:
The first circular = 60 minutes of arc
The second circular = 90 minutes of arc
The third circular = 120 minutes of arc
Three sets of tests were available and each with a
different brightness levels of optotypes of 1 cd/m2 (for
a person with normal vision function), 5cd/m2, and
100cd/m2 (for a person with variable function). The
light-emitting effect is significantly increased by the
use of low lighting optotypes. The light levels used
for measurement were considered at the end of the
examination. Each set included 4 tests with a different arrangement of letters (to avoid memory effects)
and two different positions of the light source (right
or left). For each of these cases, there was a separate
image, and by choosing any of the tests, choice test
image was displayed on the screen, while the light
source of glare was turned on at the same time. The
patient sat within 2.5 meters from the screen, so that
the subject was aligned horizontally and vertically
with the screen. One eye closed, and an image was
selected for examination of the right eye which the
light source was on the right side to shine the temFUNCTION AND DISABILITY JOURNAL
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poral light into the eyes. The situation was reversed
for the left eye. Then, the number of letters correctly
diagnosed was noted. The purpose of this test was to

evaluate the acuity preserve in glare situation, especially for the assessment of driving ability.

Fig 1. Glare Test, Letters Light Source and Arrangement

Results

obtained for optotypes with two luminescence of 1
cd/m2 and 5cd/m2 , and in both nasal and temporal
sides. Mean, standard deviation, and maximum and
minimum for the right eye and the left eye are shown
in Table 1.

This study was conducted on 48 participants, including 27 women and 21 men aged 18 to 25 years, with
the mean age of 21.28±1.09 years. The descriptive
statistics of the acuity preserve in glare situation were

Table 1. Descriptive Statistical Indicators of Acuity Preserve in Glare Situation in both Nasal and Temporal in the Right Eye
and the Left Eye

Temporal

Nasal

Temporal

Nasal

Temporal

Nasal

Temporal

Nasal

Luminance
of
Optotype
(cd/m2)

43.601

49.484

51.282

57.398

41.175±19.58

62.906±20.29

44.358±0.78

53.779±16.24

1

88.052

93.922

93.917

97.778

89.787±12.04

97.146±7.84

92.56±17.38

95.004±11.12

5

Minimum

Mean ±Standard Deviation

Maximum

Left eye

Right eye

Table 2. Comparison of Temporal and Nasal Acuity Preserve in Glare Situation of both Eyes in two Luminance Conditions

Luminance of Optotype (cd/m2)

Standard Deviation Difference

Mean Difference

P Value

1

25.096

6.155

P<0.001

5

14.272

4.899

P<0.001

Table 3. Comparison of Acuity Preserve in Glare Situation in two Luminance Levels on either Side of Field of View

Field of View

Standard Deviation Difference

Mean Difference

P Value

Nasal

17.926

42.442

P<0.001

Temporal

17.416

43.699

P<0.001
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Discussion
This study aimed to investigate the acuity preserve in
glare situation in normal subjects, and was conducted
in 96 eyes with normal vision. The result of the test according to Table 1 and 3 for optotypes with luminance
of and 5 cd/m2 was significant (P<0.001) better than 1
cd/m2. The acuity preserve in glare situation increased
in more luminance (5cd/m2), consistent with other
studies (Theeuwes, 2002; Van der Mooren, 2016). It
showed that more contrast needed for preserving the
visual acuity in a glare source condition. However, we
expect glare source would reduce the contrast sensitivity and visual acuity, detection and perception of low
luminance (1 cd/m2) optotypes may be more difficult
than high contrast (5 cd/m2) optotypes. Both temporal
and nasal field of view may show better result with
higher (5 cd/m2) luminance condition (Table 3). In a
similar study conducted in a population aged 20 to 65
years, it was shown that with increasing brightness, and
visual acuity decreases, the acuity preserve in glare situation increases, and consequently leads to an increase
in driving problems at night. In another survey on drivers on the highway, it was found that with increasing
light intensity (over 2 cd / m2) the acuity preserve in
glare situation increases (McCann, 2018; Mou, 2017) .
In another study on the relationship between the size of
the light source and glare, it has been suggested that by
increasing the size of the light source, the glare reduces
due to a decrease of the optical focus (Renzi-Hammond, 2016; Mehri, 2017). Milner et al. investigated
glare correlation with age and light in a population
aged 18 to 79 years. They found that glare increases
with increasing age and lighting (Milner, 2010).
Table 1 and 2 show that acuity preserve in glare situation in nasal glare source is better than in temporal
glare source. It means the acuity preservation in temporal side of retinal is much better than nasal side of retinal. In the temporal retinal, the density of photoreceptors, especially cone, ganglion, and bipolar cells, are
better than nasal side (Goodale, 2018; Maddess, 2011).
As a result, the stimulation will be increased especially
by activation of the receptor of the ganglion cells (Goodale, 2018; Maddess 2011).
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In several studies, the effect of glare was specified on
visual acuity, contrast sensitivity, and other functions
of the vision. Niesen U et al. expressed that the scatter
of light inside the eye causes the disability. Increasing
scatter with increasing age even in non-cataract persons
leads to increase glare problems (Bloomfield, 2001). In
case of cataract and corneal changes, for example refractive surgery, scatter will be higher (Mainster, 2012).
In a study it was stated that disability and decreased contrast sensitivity occur in most cases after PRK. In one
study, in the ages of 50 to 59 years, the glare discomfort increased considerably with age (Davison, 2011).
The study was done in a normal population, and it was
shown that the size of the glare disk is related to age,
such that from 50 to 59 years the effect starts, and leads
to the scatter of light in the retina, the lack of a clear image of the target, and reduced contrast sensitivity (Niesen, 1997). In similar studies that have been conducted
to determine the glare temporality, it is established that
glare occurs because of the light sources in the environment, and results in decreased contrast sensitivity and
lack of a clear image of the target (Puell, 2013).

Conclusion
The acuity preserve in glare situation in luminance of
5cd/m2 in both temporal and nasal was more than 1 cd/
m2. Nasal acuity preserve in glare situation was much
better than temporal glare source. Therefore, in a specific light condition, direction of the glare source and
contrast of objects may affect the visual discrimination.

Acknowledgment:
The authors appreciate all participants of this study
for their time. There was no funding support for this
study.

Conflict of interest statement
Authors declared no conflict of interest.

FUNCTION AND DISABILITY JOURNAL

33. Acuity Preserve in Glare Situation in Normal Eyes

References
Aslam, T. M., Haider, D., & Murray, I. J. (2007). Principles of disability glare measurement: an ophthalmological perspective. Acta Ophthalmologica Scandinavica,
85(4), 354-360.
Bar-Gera, H., Musicant, O., Schechtman, E., & Ze’evi,
T. (2016). Quantifying the yellow signal driver behavior
based on natu-ralistic data from digital enforcement cameras. Accident Analysis & Prevention, 96, 371-381.
Bloomfield, S. A., & Dacheux, R. F. (2001). Rod vision: pathways and processing in the mammalian retina.
Progress in retinal and eye research, 20(3), 351-384.
Davison, J. A., Patel, A. S., Cunha, J. P., Schwiegerling,
J., & Muftuoglu, O. (2011). Recent studies provide an
updated clinical perspective on blue light-filtering IOLs.
Graefe’s Archive for Clinical and Experimental Ophthalmology, 249(7), 957-968.
Elliott, D. B., & Bullimore, M. A. (1993). Assessing
the reliability, discriminative ability, and validity of disability glare tests. Investigative ophthalmology & visual
science, 34(1), 108-119.
Goodale, M. A., & Milner, A. D. (2010). Two visual
streams: interconnections do not imply duplication of
function.
Goodale, M. A., & Milner, A. D. (2018). Two visual
pathways-Where have they taken us and where will they
lead in future?. Cortex; a journal devoted to the study of
the nervous system and behavior, 98, 283-292.
Hammond, B. R., Fletcher, L. M., & Elliott, J. G.
(2013). Glare disability, photostress recovery, and chromatic contrast: rela-tion to macular pigment and serum
lutein and zeaxanthin. Investigative ophthalmology &
visual science, 54(1), 476-481.
Hassan, S. E., Lovie-Kitchin, J. E., & Woods, R. L.
(2002). Vision and mobility performance of subjects
with age-related mac-ular degeneration. Optometry and
Vision Science, 79(11), 697-707.
Maddess T.(2011). Frequency-doubling technology and
parasol cells. Invest Ophthalmol Vis Sci. Jun 1; 52(6),
3759.
Mahjoob, M., Heydarian, S., & Koochi, S. (2016). Effect of yellow filter on visual acuity and contrast sensiVol.1 No.2 Spring 2018

tivity under glare condition among different age groups.
International ophthalmology, 36(4), 509-514.
Mainster, M. A., & Turner, P. L. (2012). Glare’s causes,
consequences, and clinical challenges after a century of
ophthalmic study. American journal of ophthalmology,
153(4), 587-593.
McCann, J. J., & Vonikakis, V. (2018). Calculating Retinal Contrast from Scene Content: A Program. Frontiers
in psychology, 8, 2079.
Mehri, A., Farhang Dehghan, S., Hajizadeh, R., Zakerian, S. A., Mohammadi, H., & Abbasi, M. (2017). Survey
of discomfort glare from the headlamps of cars widely
used in Iran. Traffic injury prevention, 18(7), 711-715.
Mou, X., Freyssinier, J. P., Narendran, N., & Bullough,
J. D. (2017). Preliminary evaluation of discomfort glare
from organic light-emitting diode and edge-lit light-emitting diode lighting panels. Journal of Biomedical Optics,
22(5), 055004.
Niesen, U., Businger, U., Hartmann, P., Senn, P., &
Schipper, I. (1997). Glare sensitivity and visual acuity
after excimer laser photorefractive keratectomy for myopia. British journal of ophthalmology, 81(2), 136-140.
Pesudovs, K., Schoneveld, P., Seto, R. J., & Coster, D.
J. (2004). Contrast and glare testing in keratoconus and
after penetrating keratoplasty. British journal of ophthalmology, 88(5), 653-657.
Puell, M. C., Pérez-Carrasco, M. J., Barrio, A., Antona,
B., & Palomo-Alvarez, C. (2013). Normal values for the
size of a halo produced by a glare source. Journal of Refractive Surgery, 29(9), 618-622.
Renzi‐Hammond, L. M., & Hammond Jr, B. R. (2016).
The effects of photochromic lenses on visual performance. Clinical and Experimental Optometry, 99(6),
568-574.
Sakamoto, Y., Sasaki, K., Kojima, M., Sasaki, H., Sakamoto, A., Sakai, M., & Tatami, A. (2002). The effects
of protective eyewear on glare and crystalline lens transparency. In Progress in Lens and Cataract Research, 35,
93-103.
Sewall, A. A. S., Borzendowski, S. A. W., Tyrrell, R.
A., Stephens, B. R., & Rosopa, P. J. (2016). Observers’
Judgments of the Effects of Glare on Their Visual Acuity
FUNCTION AND DISABILITY JOURNAL

Mehdi Khabazkhoob et al .34
for High and Low Contrast Stimuli. Perception, 45(7),

formance with in-creasing levels of retinal stray light.

755-767.

Investigative ophthalmology & visual science, 57(13),

Stringham, J. M., & Hammond, B. R. (2008). Macular
pigment and visual performance under glare conditions.
Optometry and Vision Science, 85(2), 82-88.
Stringham, J. M., Garcia, P. V., Smith, P. A., McLin, L.

5443-5448.
Vos, J. J. (2003). On the cause of disability glare and its
dependence on glare angle, age and ocular pigmentation.
Clinical and experimental optometry, 86(6), 363-370.

N., & Foutch, B. K. (2011). Macular pigment and visual

West, C. G., Gildengorin, G., Haegerstrom‐Portnoy,

performance in glare: benefits for photostress recovery,

G., Schneck, M. E., Lott, L., & Brabyn, J. A. (2002). Is

disability glare, and visual discomfort. Investigative oph-

vision function re-lated to physical functional ability in

thalmology & visual science, 52(10), 7406-7415.

older adults?. Journal of the American Geriatrics Society,

Theeuwes, J., Alferdinck, J. W., & Perel, M. (2002).
Relation between glare and driving performance. Human
Factors, 44(1), 95-107.
van der Mooren, M., Rosén, R., Franssen, L., Lundström, L., & Piers, P. (2016). Degradation of visual per-

Vol.1 No.2 Spring 2018

50(1), 136-145.
Yoon, G., MacRae, S., Williams, D. R., & Cox, I. G.
(2005). Causes of spherical aberration induced by laser
refractive surgery. Journal of Cataract & Refractive Surgery, 31(1), 127-135.

FUNCTION AND DISABILITY JOURNAL

35. Acuity Preserve in Glare Situation in Normal Eyes
Function and Disability Journal ISSN: 2588-6304

مقالۀ پژوهشی

حفﻆ تیزبینی در شرایﻂ خیرگی در ﭼشمهای طبیعی
زهرا قاسمپور ،1بهناز صامت ،2مهدی خبازخوب ،*3ابراهیم جعفرزادهپور
.1
.2
.3
.4

4

1کارشناس1ارشد1بینايی1سنﺠی1،گروه1بینايی1سنﺠی1،دانشکدة1علوم1توانبخشی1،دانشگاه1علوم1پزشکی1شهید1بهشتی1،تهران1،ايران
2کارشناس1ارشد1بینايی1سنﺠی1،بیمارستان1فارابی1،دانشگاه1علوم1پزشکی1تهران1،تهران1،ايران
3دکتری1تخﺼﺼی1اپیدمیولوژی1،گروه1ﺟراﺣی1پرستاری1،دانشگاه1علوم1پزشکی1شهید1بهشتی1،بیمارستان1چشﻢ1پزشکی1نور1،مرکز1
تحقیقات1چشﻢ1پزشکی1نور1،تهران1،ايران
4استاد1،گروه1بینايی1سنﺠی1،دانشکدة1علوم1توانبخشی1،دانشگاه1علوم1پزشکی1ايران1،تهران1،ايران
چکیده

اطالعات مقاله

تاريخ وصول:
تاريخ پذیرش:
انتشار آنالین:

1396/3/11
1397/5/14
1397/8/7

نویسندۀ مسئول:
مهدی خبازخوب

دکتری1تخﺼﺼی1اپیدمیولوژی1،
گروه1ﺟراﺣی1پرستاری1،دانشگاه1
علوم1پزشکی1شهید1بهشتی1،
بیمارستان1چشﻢ1پزشکی1نور1،
مرکز1تحقیقات1چشﻢ1پزشکی1
نور1،تهران1،ايران
پست الکترونیک:
khabazkhoob@yahoo.com
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نتیجهگیری1:ﺣفﻆ1تیزبینی1در1شدت151cd/m21در1دوسمت1تمﭙورال1و1نازال1شرايﻂ1بهتری1را1نسبت1به1cd/m21
11نشان1می1دهد1.پاسخ1ﻏیرخﻄی1سیستﻢ1بینايی1می1تواند1موﺟﺐ1اين1تفاوت1باشد1.البته1متقارن1نبودن1و1نامتساوی1
بودن1بخﺶ1نازال1و1تمﭙورال1،يافتۀ1مهمی1از1تفاوت1ﺣساسیت1سیستﻢ1بینايی1در1فیلدهای1مختلﻒ1است.
واژههای کلیدی1:گلر1،میدان1بینايی1،تیزبینی1

تلفن:

021-82401615

FUNCTION AND DISABILITY JOURNAL

Vol.1 No.2 Spring 2018

Mehdi Khabazkhoob et al .36

Vol.1 No.2 Spring 2018

FUNCTION AND DISABILITY JOURNAL

