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Purpose: To discriminate the visual symptoms and signs of Meares-Irlen syndrome (MIS) and nonspecific dys-

lexia from other ophthalmologic diseases (NODs).

Methods: Forty-five patients were enrolled. Thirty four of the patients with MIS whose symptoms improved with
tinted lenses comprised MIS group. The other 11 patients whose reading difficulty improved with other ocular
therapy and did not require tinted lenses comprised NODs group. The main symptoms causing dyslexia and

associated ocular diseases were evaluated.

Results: The mean age was 17.9 + 9.5 years in MIS group, and 19.3 = 11.0 years in NODs group. In MIS group,
the most common symptoms while reading were difficulty to move lines (85%), doubling (53%), and difficulty in
bright condition (27%). On the other hand, blurring was the most common symptom in NODs group (45%). The
associated ocular diseases in the two groups were refractive error (79% and 73%), dry eye (29% and 18%),

and exophoria (6% and 27%), respectively.

Conclusions: Doubling, difficulty to move lines, and difficulty in bright condition while reading are main specific
symptoms in MIS compared to nonspecific dyslexia from other ophthalmologic disorders.
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Dyslexia is a specific learning difficulty that affects read-
ing and comprehension. Generally speaking, primary dyslexia
(developmental dyslexia) refers to children who have diffi-
culty mastering the relationships between the spelling pat-
terns of words and their pronunciations. There is good evi-
dence that dyslexia can be ameliorated by systematic phonic
teaching combined with phonological awareness training.
The high rates of association of seemingly disparate neuro-
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psychiatric disorders (including attention deficit hyperac-
tivity disorder [ADHD] and motor disorders) raises import-
ant challenges for understanding these disorders [1,2].

In contrast, Meares-Irlen syndrome (MIS, previously known
as scotopic sensitivity syndrome) is a condition character-
ized by reading difficulties that are mitigated by wearing
colored filters of a specific tint. Meares [3] and later Irlen
and Lass [4] described a syndrome involving visual distor-
tion that can be alleviated with colored filters. This syn-
drome has been referred to as “scotopic sensitivity syn-
drome” and the Irlen syndrome colored overlays and tinted
lenses are purported to improve reading ability and visual
perception, increase sustained reading time, and eliminate
symptoms associated with reading, such as light sensitivity,
eyestrain, headaches, blurring of print, loss of place, and
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watery eyes [5].

However, the symptoms of MIS should be differentially
diagnosed from other ophthalmologic disorders such as re-
fractive errors, exophoria and posterior subcapsular cataracts,
which have similar non-specific visual symptoms to MIS [6].

We investigated the visual symptoms and signs in pa-
tients who had visited our department for reading difficul-
ties to characterize the specific clinical features of MIS
and the variable spectrum of dyslexia for ophthalmolo-
gists.

Materials and Methods

The medical records of 45 patients from December 2009
were retrospectively reviewed. Main symptoms causing
reading difficulties and associated ophthalmologic disorders
were evaluated. The study followed the tenets of the Decla-
ration of Helsinki and was approved by the institutional re-
view board at Korea University Medical Center. All patients
were selected through a brief questionnaire including assess-
ment for any symptoms of eyestrain or visual perceptual dis-
tortion and other symptoms to determine which symptoms
caused reading difficulty. An ophthalmic examination that
included an assessment of visual acuity, refractive errors,
the slit lamp examination, the tear break-up time, strabis-
mus and retinal findings was also performed. We excluded
patients who were younger than nine years old and those
who were linguistically, intellectually or mentally chal-
lenged.

Examination for dyslexia

We conducted a thorough examination for dyslexia using
the reading writing speed meter, which was developed to
evaluate reading/writing abilities in Korea [7]. Patients
were asked to read aloud paragraphs differing in font size,
spacing between letters and the level words depending on
their age group (see below). The number of words read in
1.5 minutes was determined and recorded. Different para-
graphs were provided for those in grades 1 to 3, 4 to 6,
middle school, and high school. Additionally, the wording
presented was random to eliminate the guessing of words
based on context. The statistical analysis of the pace of
reading before and after wearing tinted lenses was done
using the SPSS ver. 13.0 (SPSS Inc., Chicago, IL, USA).
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Choosing tinted lenses

MISVIS (Incheon, Korea) filters consist of diverse colors
of lenses. Each color provides four to five lenses with differ-
ences in the degree of darkness (Fig. 1). All examinations
were performed with the use of the patient’s own spectacle
correction. Patients first wore the lightest lens of each color
group to ascertain the color group that he/she was most
comfortable with. Within the selected color group, each pa-
tient then wore each lens and was instructed to choose the
dark-tinted lens that was most satisfactory, subjectively and
objectively. Subjects whose reading speed improved more
than 20% while wearing the selected lenses and who were
very satisfied with the lenses were considered to have MIS
[5]. Patients whose reading speed did not improve at all
while wearing the selected tinted lenses were categorized as
dyslexic from nonspecific ocular disease and the nature of
the associated nonspecific ophthalmologic diseases (NODs)
were investigated.

Fig. 1. MISVIS filter used in this study.



Results

Forty-five patients with dyslexia were included in this
study. We divided these patients into two groups. The MIS
group (average age, 17.9 + 9.5 years; range, 8 to 34 years)
comprised of 34 patients who were diagnosed with MIS.
The remaining 11 patients (average age, 19.3 £+ 11.0 years;
range, 8 to 16 years) with dyslexia from NODs comprised
the NODs group. Males predominated both the MISs (72%)
and NODs group (60%). The most common symptoms ob-
served in the MIS group were difficulty in moving lines
(85%), doubling (53%), and difficulty in bright conditions
(27%), followed by letter reversal (26%), blurring (18%),
repetition (12%), headache (9%), and floating (3%) (Table
1). Blurring was the most common symptom in the NODs
group (45%), followed by difficulty to move lines (36%)
and repetition (18%) (Table 1).
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Associated ocular diseases in the MIS and NODs group,
were refractive error (79.4% and 72.7%, respectively), dry
eye syndrome (29.4% and 18.1%, respectively), and exopho-
ria (5.8% and 28.2%, respectively). In the MIS group, myo-
pia and astigmatism were found in 23 patients, hyperopia
and astigmatism were found in three patients and there
was one patient with pure astigmatism. In the NODs
group, refractive error was more common than exophoria
and dry eye syndrome. ADHD was diagnosed in one pa-
tient in the MIS group and two patients in the NODs group
(Table 1).

Discussion
MIS is considered to be a magnocellular system disorder

that induces visual stress and distortion and the syndrome
causes reading difficulties via hypertransmission of a specif-

Table 1. Comparison of visual symptoms and signs between MIS and dyslexia from NODs

MIS NODs p-value
Patients 34 11
Gender (male / female) 25/9 7/4 0.704
Age (yr) 179+9.5 19.3+11.0 0.958
Visual symptoms
Doubling 18 1 0.014
Difficulty to move line 29 4 0.003
Letter reversal 9 1 0.409
Difficulty in bright condition 11 0 0.042
Floating 1 0 1.000
Repetition 4 2 0.624
Blurring 5 0.104
Others
Headache 3
Fatigue 2 2
Signs
Exophoria 2 3 0.085
Refractive error
Myopia 23 8 1.000
Astigmatism 27 0.421
Dry eye 10 0.699
Others
ADHD 1 2

Values are presented as number or mean + SD.

MIS = Meares-Irlen syndrome; NOD = nonspecific ophthalmologic disease; ADHD = attention deficit hyperactivity disorder.
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ic light wave [8]. The use of color-filtered lenses are useful
to improve visual symptoms. This lens-related improvement
in vision is not a characteristic of other types of dyslexia [9].

In our study, doubling and difficulty in moving lines were
specific visual distortion symptoms observed only in MIS
patients. Other symptoms of MIS, such as fatigue, eyestrain
and headache, were also present in patients with refractive
error, exophoria and dry eye syndrome. These observations
underscore the importance of conducting a complete
ophthalmic examination and directing treatment at associat-
ed ocular problems before prescribing colored filters to pa-
tients with MIS. While repetition has been considered to be
a specific symptom of MIS, presently this symptom was pres-
ent in both groups without any significant difference.

Dyslexia can be classified into primary (developmental) dys-
lexia and MIS. Primary dyslexia is a disorder of phonological
processing due to abnormalities of the left hemisphere
parieto-occipital lobe, which occurs in learning disabilities
but can be improved with appropriate phonological train-
ing [1,2]. Even though magnocellular dysfunction may
have some role in the pathogenesis of primary dyslexia [10],
our study was grounded in the suggestion that these two
disorders are basically different and can be differentially
diagnosed. Liberman et al. [11] demonstrated that the most
important sign of primary dyslexia is letter reversal and
this develops in children who first learn reading. In our
study, however, letter reversal was also observed in nine
patients with MIS whose symptoms subsided after using
color-tinted lens. Helveston [9] reported that colored filters
are ineffective for primary dyslexia, making it difficult to
discriminate between these two disorders only with letter re-
versal. Moreover, primary dyslexia is common, accounting
for 10% of the population in cultural areas using English or
French in which one phoneme is pronounced two different
ways [12]. Primary dyslexia might be rare in native Kore-
an-speaking people, in which one phoneme is pronounced
only a single way. Consistent with this speculation, no primary
dyslexia was observed in our study.

Dyslexia may appear in neuropsychiatric disorders; in
particular, an association between ADHD and dyslexia has
been reported [13,14]. In our study, there were three patients
with ADHD; one had MIS and the other two had NODs.
The ADHD patient with MIS displayed improvement after
psychiatric treatment and reading ability showed definite
improvement after the use of color-tinted lenses. However,
while psychiatric treatment before ophthalmic treatment
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was recommended for the other two patients, they did not
visit the clinic again and so were included in the NODs
group.

In our study, doubling, difficulty in moving lines and
bright conditions were specific visual symptoms observed
in MIS. However, NODs also includes refractive error, dry
eye syndrome and exophoria, which also cause dyslexia.
Therefore, to diagnose MIS, an ophthalmologist should
pay attention to these eye problems and try to correct them.

This paper is limited by the retrospective nature of the
data collection, the lack of standardization of symptom re-
cording and the asymmetric sample size. An effective di-
agnosis/test for developmental dyslexia has been and re-
mains the goal of 30 years of extensive research in this
field and the general consensus is that dyslexia cannot be
diagnosed with just one test. Even though this study was
focused on MIS, the improvement criteria for wearing
color-tinted lenses should be validated [7]. Further studies
are clearly required to improve diagnostic tools for MIS
such as evaluating the standardization of symptom record-
ing and the efficacy of color-tinted lenses in patients with
MIS by measuring not only improvement of symptoms but
testing objective detection of the lesion as well.

In conclusion, doubling, difficulty in moving lines and
bright conditions are specific visual symptoms observed in
patients with MIS compared to nonspecific dyslexia from
ophthalmologic disorders.
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