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DISCLAIMER & IMPORTANT NOTICE

E

This program should be used in accordance with the instructions
given in the Administrator’s Manual. The stimuli used in
program include visual patterns and research indicates that there
is a very small risk of an epileptic seizure or migraine headache
being provoked by such patterns. ViSS should not be
administered to children who suffer from epilepsy or migraine
and if any child complains of severely unpleasant effects of using
ViSS, the screening should be discontinued. The responsibility
for appropriate use of this program lies entirely with the person
carrying out the administration.

E
Section 3.2 Important precautions

It is very important that you read Section 3.2 before you use the
program. Section 3.2 provides advice when encountering
children who suffer from epilepsy or migraine plus procedural
guidance for children who find the test uncomfortable or worse.
E
We strongly advise that you read this manual in its entirety
before using the software.

NOTE TO READERS

This is a hyperlinked document
E

This Administrator’s Manual is a hyperlinked document,

i.e. cross references to items elsewhere in the text are active links so that if
you click on them using the mouse pointer you will jump immediately to
that part of the text. Hyperlinks are evident when the mouse pointer style

changes to a pointing finger. To return to the previous place you should
click on the ‘Back’ arrow on the top toolbar in HTML format or on the ‘Go
to Previous View’ arrow in PDF format.
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1 Introduction

1.1 What is Lucid ViSS?

Lucid ViSS VisualStressScreerer) is an objective computerised test designed to

screen for visual stress from age 7 to adul
research, VISS gives an accurate and reliable indication of the existence and severity

of visual stress and predicts thoseiwidlials who are likely to benefit from using

coloured overlays or tinted lenses to reduce the symptoms of visual stress and make

reading more comfortable.

ViSS is delivered entirely by the computer and requires minimal supervision.
The screening test, which is in the form of a word search game, takes 20-30 minutes.
Previously, three versions of ViSS were available: ViSS 7—11 for ages 7 to 11 years,
ViSS 11-17 for ages 11 to 17 years, and ViSS Adult for those aged 16 and over. The
current version covers the whole age range 7 to adult, although the format and content
differs according to the age of the person being screened. Children under the age of 7
may be screened with ViSS provided they have a reading age of about 7 —i.e. their
reading level is about that of an average 7-year-old. Because each person’s
performance is compared across the two conditions (visually stressful and visually
non-stressful) their individual speed of working is immaterial.

The ViSS reports module shows the extent to which the person’s performance
was disrupted by visually stressful stimuli. A graphical scale of susceptibility to visual
stress — from ‘low’ to ‘extremely high’ — makes it easy to interpret the results and a
full statistical analysis is also given. Comments may be included on the print-out of
results, thus providing a complete record of the screening on one convenient A4 page.

This Administrator’s Manual gives guidance on appropriate action after
screening using ViSS. Individuals that are found to have high susceptibility to visual
stress can be checked to determine which colour of overlay would be most suitable or
referred to an optician or eye specialist who can prescribe tinted lenses.

1.2 What is Visual Stress?

Visual stress is the experience of unpleasant visual teyngawhen reading and also

in some other visual activities. Symptoms include illusions of shape, movement and
colour in the text, distortions of the print, loss of print clarity, and a general visual
irritation. In the long term visual stress can resukare eyes, headaches, frequent

loss of place when reading and impaired comprehension. Research has showin that 15
20% of children and adults suffer from some degree of visual stress, which makes it
more difficult to achieve good reading fluency. Althoyglunger children are not
necessarily very good at describing the symptoms they experience, older children and
adults often report a variety of symptoms ($aelel for examples of reported

symptoms).
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Tablel. Symptoms of visual stress.

The following symptoms of visual stress were reported by students of South East
Essex College (sourckttp://www.southend.ac.uk/student-services/visual-
stress/assessment/symptoms.html)

"The words move, go blurry, shimmer"

"The words overlap each other, and they cioseT his learner has also identified with "ssaws"
which "kicks in after about 25 minutes."

"The words dace. | can actually see the light flickering between the words on your paper now. It
like the white page is coming through and swallowing up the black letters" ("Washout")

"The letters and words start jumbling.”

"Letters go blurred or start movingcannot concentrate on single words. The words seem to be a
together at once."

"If I'm reading text for more than 15 minutes, the text merges into a black mass, and becomes
unreadable. | then have to look away."

"Flashing lights come up from the pagéots and stuff coming from the page"

"Words start to stand out too far and jumble together"

"They sort of merge into one another"

"l just get headaches and it gets harder to read"

"They go blurry and weird, and | have to stop. It makes me tiredaftédnile"

"Yes they scramble. If I'm reading it, all of a sudden my eyes just blur at me. They jump out of th
and its like one big black line"

"Sometimes they join together, or just move around"

"Sort of like changes. If I'm reading | put wordgd it and take words out. My reading is Jerky, and
words go blurry”

"They go fuzzy. They jump aroundlt appears that the letters jump into each other and merge. Ity
horrible. Happens after about half an hour reading. All sorts of things happerptgtieeverything
kicks in at once."

"Sometimes it comes up to me. | get headaches. Sometimes | feel sick"

"It might sound silly, but the words jump in front of one another and | read it the wrong way roun|

"They kind of like become alive. They can beate fuzzy. The black and whitéts almost like a
negative. | don't know how to describe it. It's like the black and the white fight each other. There
definitely movement on the page" This learner also referred to "fizzy text" and "rippling"

"They moveinto each other and merge; and the top sentence gets mixed up with the bottom sen

"They tend to move around and sort of merge together. Little channels tend to happen. | need ¢
marker or finger on the page and | have to keep looking away"

"Most of the time when | read they seem really blurring. And sometimes words jump from the lin
Sometimes words or letters get jumbled up"

Someti mes they swim or the paper seems to
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Evans and Joseph (2002) studied an unselected sampl@ ohivérsity students, of
whom many reportedisual perceptual distortions when reading. For example, 24%
reported blurring of text; 16% doubling; 12% jumping; 6% changing size; 3.5%
fading or disappearing. Other reported symptoms included: sore orygsdavben
reading (13% moderately; 4% often); frequently rubbing eyes 20%; skip=ads or
omits words or lines 35%. Among the 81 students who experienced frequent
headaches, 44% reported that these were associated with reading.

It is difficult to represent what a person with visual stress might see when they
look at a page of text, but Figure 1 shows an example of one reported effect of visual
stress on perception of text.

Figure 1. lllustration of one type of effect of visual stress on perception of text.

Rl SR R e experience @L Unpleasant visudl sipegransss
asiee, eding ond QR0 in some other visual activities. Symprisns
e llusons f shape, movement and colow i the e
Hitestians o the prnt, loss of print clarity, ond ¢ gemerd visied
Erfinstion.  in the lomg term visual stress con reselt i soe =g
bemmanes, Feguent loss of place when reading ond Fmpmiet
mereferson. research has shown that up to 20% of dildes
mnt auisits suffer from some degree of visual stress, wiich e
& wwe diffouit 2o edhieve good reading fluency. Althoagh ymumgs
il are wof megessarily very good at describing the SyTIRDTS
ey sametewcz, older dhildren and adults often report @ vereny o
spwmpions. Swems ond Joseph (2002) studied o selected sampie o
T2 ety students, of whom many reported visuel pescagin
Gsirrisns whon reading, For example, 24% reponted Duming @
s 155% deiing; 12% Jumping; 6% changing siee

The condition was first reported in 1980 by Olive Meares, a teacher in New
Zealand, and in 1983 by Helen Irlen, a psychologist in the USA. They both
independently noted that individuals who experienced unpleasant visual effects with
print found reading much more comfortable when sheets of transparent coloured
plastic (‘coloured overlays’) were placed over the text. Irlen went on to experiment
with coloured lenses and established a commercial practice (The Irlen Institute) that
provided assessment and treatment for this condition, which she originally called
‘Scotopic Sensitivity Syndrome’ and later ‘Irlen Syndrome’ (Irlen, 1991).

The condition, insofar as it may be alleviated by use of coloured overlays or
tinted lenses, is now often referred to as “Meares-Irlen Syndrome’ after its original
discoverers, although some people call it “visual discomfort’. We have chosen to use
the term ‘visual stress’ because this is the one increasingly being used by
psychologists and because visual stress does not presuppose that colour will
necessarily be an effective treatment (although it usually is).

Although the use of tinted lenses or coloured overlays to treat visual stress
used to be regarded with scepticism by the medical and education professions,
scientific studies in the last 15 years have shown that this treatment is generally the
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most effective and simplest solution (see Wilkins, 2003, for review; see also
www.essex.ac.uk/psychology/overlayBurther information about treatment is given
in Chapter 5 of this Administrator’s Manual.

1.3 Is visual stress the same as dyslexia?

Visual stress igiotthe same adyslexia. Dyslexia is an inherited neurological

condition characterised (mainly) by difficulties in processing and storing phonological
information, which makes learning phonics (legeund relationships) and spelling
particularly difficult (see Snowtlig, 2000). Some people with dyslexia may suffer

from visual stress and some may not (see Evans, 2001). However, having dyslexia
does seem to make the symptoms of visual stress much worse so it is especially
important that those with diagnosed dyslexiasamreened for visual streSihe

prevalence of visual stress amongst dyslexics is about 35% compared with about 20%
of the general population, so it is somewhat more likely that a dyslexic person will
experience symptoms of visual stress (Singleton, 20l )2see Sectior?.4.

Occasionally the term 6visual dysl exi ad
is used to refer to problems similar to those of visual stress but in other cases different
visual problems are being referred To date, there is no generally accepted
definition or common understanding of what
probably best avoided, at least for the time being. (Note, however, that one theory of
visual stress attempts to links thandition with dyslexia: see Sectidmd). For further
information about researamn visual stress and dyslexia see Sei@n

1.4 Causes of visual stress

The causes of visual stress are not fully usid®d. The predominant theory at the

present time (see Wilkins, 2003) is that visual stress is caused by excessive excitation

of parts of the brain that process visual information (the visual cortex) due to

hypersensitivity to certain types of visual sagjh in particular, strong contrast

between figure and background in repetitive patterns such as stripes. As we move our

eyes across a page of text, the lines of print create a repetitive striped pattern of black

l etters (the Ofi gwhrida&®) pageaei fdthea dbarctkrga Dtue
the contrast between the text and the page the greater the likelihood of triggering

visual stress, which is often perceived as
because it is visually unpleasant. Tleatlaches often caused by visual stress are

believed to be related to migraine and migraineurs are highly susceptible to visual

stress (see Sectidn5). People who suffer from visual stress also tend to be

hypersensitive to florescent lighting and flicker on computer monitors, which create

anal ogous st i mutloff-onoif f. spa@gmad st itthlag ddn ke
many people find unpleasant and which can trigger headaches.

An alternative theory (Stein, 2001) links the symptoms that are associated with
visual stress with dyslexia. A number of studies (e.g. Cornelissen et al., 1994) have
reported evidence of impairment in the magnocellular visual system in people with
dyslexia. The magnocellular (transient) visual system comprises a fast pathway that
processes rapid changes in the visual scene, while its counterpart — the parvocellular
(sustained) system — is a slower pathway responsible for more detailed, stable visual
perception. The two systems coordinate and work in parallel to facilitate detailed
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visual perception under conditions of almost constant eye movement. If one part of
the system is dysfunctional problems will arise in smooth and efficient processing of
text. The impairments noted in some cases of dyslexia are mainly in processing low
spatial and high temporal frequency visual stimuli (e.g. Talcott et al, 1998) and in
visual motion processing (e.g. Demb, Boynton, Best, & Heeger, 1998). Impairment on
visual tasks which require rapid processing of visual information has been reported in
dyslexics, implying that the magnocellular system may be impaired (see Eden et al.,
1996). However, this suspected magnocellular impairment in cases of dyslexia is not
found in all dyslexics and has been disputed (see Skotton, 2000). Indeed, it is still
unclear whether these visual deficits represent a correlate or cause of reading
problems. Nevertheless, these findings suggested a convenient model for linking
dyslexia with anomalies of eye movement control (Stein, 2001) and hence many
researchers have suggested that visual stress could be included within this theoretical
framework (e.g. Irlen, 1994). For further discussion on visual stress and dyslexia see
Section 2.3.

Clearly this matter requires further research. For reviews of visual factors in
reading, see Singleton (2008); Singleton and Henderson (2006).

1.5 Visual stress, migraine and epilepsy

There is substantial evidence pointing to an inggationship between visual stress,
migraine and epilepsy. However, this is not to say that the connections between these
different conditions are understood, nor does it imply that any relationship is
necessarily causal.

Migraine headaches are surprisingly common in childhood: the incidence of
migraine in schoolchildren is about 10% (ABtefeh & Russell, 1994). Migraine is a
vascular headache, i.e. the headache is associated with changes in the size of the
arteries inside and around the skull. During thelradache phase, blood vessels
constict and when vascular dilation occurs, the migraine begins. It is likely that the
blood vessels become inflamed as well as swollen, and it could be that migraine pain
is caused by this inflammation, as well as by the pressure on the swollen walls of the
blood vessels.

Epilepsy is a much less common condition, although it is difficult to give
accurate figures for the incidence of epilepsy because diagnostic criteria and methods
of assessment vary across different studies. However, estimates based-scalarge
epidemiological studies indicate that in children and young adults approximétély 4
in every 1,000 individuals experience epileptic seizures (Cowan et al, 1989; Kurtz,
Tookey & Ross, 1998).

Children who suffer from migraine have approximately7af8ld increased
risk of developing epilepsy, although the increased risk is confined to those children
who suffer from the type of migraine preceded by aura (Ludvigsson et al, 2006).
About 25% of migraine sufferers experience aura (Abefeh & Russell, 294),
which is a collection of neurological symptoms that precede the headache. The aura
usually begins from 5 to 30 minutes before the actual onset of the headache, and the
symptoms include perception of wavy or jagged lines, dots or flashing lights, or
tunnel vision or blind spots in one or both eyes. The aura can also include vision or
hearing hallucinations and disruptions in smell (such as strange odours), taste or
touch. It can become even more disconcerting or frightening if it involves feelings of
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numbness-andmae ®plimsd sensation or even diffic
the correct word. These neurological events may last up to an hour or more and tend

to fade as the headache begins. For more information about migraine contact the

Migraine Action Associationyww.migraine.org.uk), tel: 01536 461333.

Around 5% of people with epilepsy suffe
epil epsyd, in which seizures .Mangnaturali gger ed
and artificial light sources can cause flickering that might be a problem for people
with photosensitive epilepsy, e.g. sunlight through leaves of trees or a fence when
travelling in a train, car or bus; flashing lights in night clubs, dismdfairgrounds;
headlights of moving cars, and the flickering of faulty fluorescent lighting. All these
stimuli may trigger seizures. However the commonest trigger for people with
photosensitive epilepsy appears to be television. Most people with phgitee
epilepsy are sensitive to flickering around2dHz, although some people may be
sensitive to rates as low as 3Hz and as high as 60Hz (Fisher et al, 2005). (The
frequency of TV pictures in the UK is 50Hz.) A tofulonic seizure is the most
frequant type induced by television and seizures are more likely to happen when the
person is viewing close to the screen and if the room is dimly lit. In a-¢tone
seizure, there is loss of consciousness, stiffening of the body and the person then falls
to the ground, followed by jerking movements. After a short while the jerking
movements usually stop and consciousness slowly returns. Photosensitive epilepsy is
more common in females than males and can usually be successfully treated with
antiepileptic drgs (Verrotti et al, 2004). The condition usually develops before the
age of 20 and is commonest between the ages of 9 and 15. The overall incidence of
photoconvulsive seizures in children and young adults has been estimated at 1 in
4,000 (Fisher et al, 23). For a review of photosensitive epilepsy see Harding and
Jeavons (1995). More information about photosensitive epilepsy can be obtained from
Epilepsy Action(www.epilepsy.org.ul), tel: (freephone) 0113 210 @8.

The most dramatic case of flashing stimuli on TV triggering epileptic seizures
in children occurred in Japan in 1997, whe
resulted in 685 people (most of them children) being admitted to hospital. 560 were
found b have had epileptic seizures and of these 76% of these had no previous history
of epilepsy. The epileptic seizures experienced by these children were subsequently
shown to be attributable to intense, rapidly flashing red/blue colour changes (Harding,
1998. The same cartoon, when viewed in blacidwhite did not provoke seizures
(Tobimatsu et al., 1999) The viewing conditions also appear to have been important:
compared with nofaffected children significantly more affected children reported
that they vere watching at a short distance from the screen, in an unlit or dimly lit
room, and that they were very absorbed in the cartoon (Furusho et al, 2002). After the
Pokemon incident was understood, guidelines on the use of coloured flashing images
on TV wererevised (see Binnie et al, 2002).

Similar effects have been reported with some computer and video games,
which, in cases of photosensitive epilepsy, are often associated with the first reported
epileptic seizure (Wilkins et al, 2004). About 80% of epijepatients between the
age of 7 and 19 years were found to spend greater than one hour per day playing
videogames (Quirk et al, 1995). Unlike TV, there are no guidelines regarding
flashing images in computer games, but Nintendo and some other computer gam
manufacturers put warnings on their programs that they may be harmful if used by
people who suffer from photosensitive epilepsy.
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A proportion of people who suffer from photosensitive epilepsy also report
that stationary gratings, stripes or checkeretepad, can trigger seizures, especially
when there is a strong light/dark contrast in the pattern (Fisher et al, 2005). Harding
and Jeavons (1995) found that about 30% of photosensitive patients were also
sensitive to patterns. The incidence of a famistdmy of migraine in children who
benefit from coloured filters has been found to be twice that in children who do not
(Maclachlan, Yale & Wilkins, 1993). These findings suggest a continuum of
photosensitivity for people suffering from photosensitive @gye migraine and
visual stress, as depictedrigure 1 Individuals who suffer from visual stress (but
not photosensitive epilepsy or migraine) wi
photosensitived, so that their idsalsmmt oms ar
suffer from photosensitive epilepsy or migraine, and these symptoms are less easily
triggered.

Photosensitive Migraine  Visual stress Rest of population
epilepsy
Very high Moderate Very low
sensitivity sensitivity sensitivity

Figure 1. lllustration of the continuum of photosensitivity.

It follows that visual patterns that are capable of causing visual stress can also
triggerseizures in people with photosensitive epilepsy or cause headaches in
migraineurs, although the likelihood of this is very small compared with other
common types of visually provocative stimuli such as video games or disco lighting.
For this reasanit is not advisable to use ViSS with people who are known to suffer
from epilepsy or migraine. It is likely that such individuals will be highly susceptible
to visual stress and hence there is little point in putting them through a screening
process, egzially if this is going to be unpleasant for them and may trigger a seizure
or migraine headache. Before release ViSS has been trialled in various forms with
well over 1,000 children and adults and, as far as we are aware, no cases of epileptic
seizure omigraine headache (or other type of headache, for that matter) have been
provoked by the program. ViSS should always be administered under the supervision
of a teacher or other professional, with instructions to be vigilant regarding these
matters. As angcautionary measure we advise that if children really cannot tolerate
the visually stressful background screen they do not require screening as they are
highly likely to suffer from visual stress in reading, and may be treated accordingly
(see SectioB.2and Chapteb).

1.6 Lighting conditions

Optical factors have also been found to influence susceptibility to visual stress.

Hughes and Wilkins (2000) not only foundticah i | dr endés reading spee
of font size and characteristics of the text, but those children who were susceptible to

visual stress were disproportionately affected by font size and text characteristics.
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Wilkins (2002) has observed that the levef illumination often found in classrooms

is up to four times that recommended by European standards, with the result that
contrast is increased and children become more vulnerable to visual stress.
Winterbottom and Wilkins (2009) examined 90 classroonisl different secondary
schools and found that in most of these illumination (including quality and intensity of
fluorescent lighting, glare from whiteboards, and high contrast patterns created by
venetian blinds) was visually uncomfortable. Adjustménighiting conditions, font

size and viewing distance have been found to induce symptoms of visual stress such
aseye strain, headache, apldrring of text during reading in adults without any
previous history of visual stress (Nahar, Sheedy, Hayes &08@i; Sheedy, Hayes

& Engle, 2003).

1.7 Why is ViSS better than alternative methods?

Extensive research studies have shown that ViSS is a valid and reliable screening tool

for visual stress (see Chap®r ViSS is an entirelpbectivetest and is swift and

easy to administer. Vi SS compares the indi"
visually nonstressful stimuli and calculates whether visual stress has a significantly

detrimental effect on performance. By contrastradiBve methods of identifying

visual stress arsubjectiveand/ or take much | onger to admi:
to questions about symptoms of visual stress can be inconsistent and unreliable

(Evans & Joseph, 2002; Henderson, unpublished; Northve@®g; Bingleton &

Henderson, 2007a). In an overlay screening test most people select a coloured overlay

but only about 20% continue to use it voluntarily (Jeanes et al, 1997; Kriss & Evans,

2005; Wilkins et al, 1996). In other words, 80% of those who salect ol our donot
really need it, which is a waste of staff time and resources. ViSS provides a swift,

costeffective solution to this dilemma, and facilitates rapid provision of appropriate

treatment to those that really need it, without wasting staff dingeresources in

unnecessary screening and provision.

1.8 Validity and reliability

The theoretical basis for ViSS as a screening tool is that because visual search

processes are disrupted under visually stressful stimulus conditions, the extent to

which visudsearch times are increased under visually stressful stimulus conditions

compared with visually nestressful stimulus conditions will be a function of that
personds degree of susceptibility to the e
compareseachndi vi dual 6s per f estresstulrcanditionwith a vi sual
their performance in a visually stressful condition, rather than comparing individuals

with a normative group, no standardisation was required and there are no norms for

this test. Neverthless, ViSS is still psychometrically valid as a screening test, and this

has been established in several research studies that are summarised ir2Chapter

In a reliability study involving 34 children aged 9 — 14 tested on ViSS and
retested three weeks later the test-retest correlation between the risk classification on
the two occasions was 0.87, showing satisfactory reliability.
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2 How ViSS was developed

2.1 Background

ViSS was developed as a result of a thyear research progmme on visual stress
conducted at the University of Huht the outset of this research programme, there

was no objective diagnostic test for visual stress. The reliability of subjective reports
of symptoms has been questioned, especially where chddestoncerned. Diagnosis

by positive response to the preferred treatment method, either the sustained voluntary
use of a coloured overlay or immediate improvement in reading rate when using an
overlay, is usually regarded as the best option. The ainesttearch was to create

an objective, reliable method for identifying visual stress, especially in children, who
may not always appreciate that they have this condition, despite suffering its effects.

2.2 Visual stress and visual search

Within the publishedeasearch literature on visual stress there is consistent evidence

that visual stress sufferers are impaired on visual search, especially in the presence of
repetitive striped geometric patterns (Conlon et al., 1998; Conlon & Hine, 2000;

Evans, Drasdo & Ridrds, 1994; Tyrrell, Holland, Dennis & Wilkin999. Early

empirical workcarried out in the Hull research programaheoncentrated on piloting
prototype versions of a visual search task that might serve as a useful screening device
for visual stress. dylor (unpublished, 2004) reported on a study carried out in 2004 in
which an unselected sample of 80 children agéd @ere tested using Intuitive

Overlays, Wilkins Rate of Reading Test (WRRT), and the Neale Analysis of Reading
(NARA). The results wereammpared with performance on a computerised visual

search task. Children who were found to have high susceptibility to visual stress on

the computerised visual search task had significantly slower reading speeds than other
children but otherwise there weme significant differences between groups on

NARA. The children with high susceptibility to visual stress on the computerised

visual search task were more likely to choose a coloured overlay, and use of the
chosen overlay caused a significant improvememn¢ading speed. The outcome of

this study suggested that the computerised visual search task would be a suitable basis
for screening for visual stress.

Following on from Taylor’s study, Henderson (unpublished, 2006) carried out
a study of 60 unselected primary school children aged 9-10, who were tested with an
improved version of the computerised visual search task. In this study, children whose
response times were significantly affected by a visually stressful pattern during
reading-like visual search had significant increases in reading rate with an overlay
compared to children whose response times were not affected by the pattern.
Contrary to expectation, visual stress susceptibility did not affect response times for
non-visually stressful visual search. The results suggested that visual search task may
provide a more appropriate and objective method for classification of visual stress in
children.

Later work focussed on refining the computerised visual search task and
looking at its applicability in cases of dyslexia. Singleton and Henderson (2007a) used
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ViSS with two unselected samples: 50 children aged 7-11 years and 67 students aged
11-17. The results provided validation of ViSS as a screening tool by confirming that
primary and secondary school children who were classified by ViSS as having high
susceptibility to visual stress had larger percent increases in reading rate with an
overlay compared to those with low visual stress. The results also indicated that
subjective reports of symptoms may not always be diagnostically effective with
younger populations.

Similar results were obtained in an independent study by Allen, Gilchrist and
Hollis (2008), who found that, compared with controls, adults with visual stress made
significantly more errors in a multiple-target number visual search task in the
presence of a visually stressful background.

2.3 Visual stress and dyslexia

Two studies in the research programme have examined relationships between visual
stress and dyslexia. Using the Intuitive Colorimetergleton and Trotter (2005)

reported a possible link between dyslexia and visual stress in university students. The
relationship between dyslexia and visual stress is uncertain. While some theorists
have hypothesised an aetiological link between the twditons, mediated by the
magnocellular visual system (e.g. Stein, 2001), at the present time predominant
opinion on dyslexia and visual stress (e.g. Wilkins, 2003) sees them as distinct,
unrelated conditions, a view that has received some support frdrasstath children

(see Section.4for more discussion of this matter). Studies of visual stress in adults
are rare, yet recent reports of a high incidence of this phenomenon amongst university
students with diagnosed dyslexiall for further investigation of the issue (e.g. Grant,
2004, reported that over thrgearters of a large sample of university students
diagnosed with dyslexia showed significant symptoms of visual stress. The study by
Singleton and Trotter sought tadffy the relationship between visual stress and
dyslexia by comparing the reading performance of dyslexic andlyslaxic adults

with, and without, colour. The degree of susceptibility to visual stress was determined
by means of a symptom rating scal@ti®al colour was determined using an

Intuitive Colorimeter, which was also employed to assess reading speed under the two
experimental conditions. iy the dyslexic students with high visual stress showed
significant gains in reading speed when usingrogticolour. The use of response to
treatment (rather than symptomatology) as a diagnostic criterion for visual stress is
criticised, especially when applied to adults, as this may give misleading findings. On
the basis of reported symptomatology, studerts experience high levels of visual
stress are more likely to show improvements in reading rate with optimal colour if
they also have dyslexia than if they do not have dyslexia. Although not establishing an
aetiological link, these findings imply an indéetion between the dyslexia and visual
stress, with major implications for theory, diagnosis and treatment.

The second study, by Singleton and Henderson (2007b), compared 22 children
aged 7-14 who had received a formal diagnosis of dyslexia from an educational
psychologist with an age-matched control group of 22 normal readers. Dyslexic
children identified as having high visual stress showed significantly higher percent
increases in reading rate with a coloured overlay and reported significantly higher
critical symptoms of visual stress, compared to dyslexic children with low visual
stress. The same results were found for reading age controls, indicating that ViSS can
be equally effective as a screening device with normal readers as well as with children
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with dyslexia. Compared to reading age controls, dyslexic children were found to
have significantly higher susceptibility to visual stress, significantly larger percent
increases in reading rate with an overlay, and significantly higher critical and non-
critical symptoms of visual stress. This is consistent with findings by Kriss & Evans
(2005), who studied 32 dyslexic children aged 9-12 years compared with a control
group of the same age, and found a significant improvement in rate of reading with a
preferred overlay in the dyslexic group but not in the control group.

2.4 Why is visual stress more common in dyslexics?

Extrapolated to unselected population samples, the data obtained in the studies by
Singleton and Henderson (2007b) and Kriss & Evans (2005), suggest that visual stress
is more likely to be found in people with dyslexia than in people who do not have
dyslexia. The prevalence of visual stress amongst dyslexics seems to be in the region
of 35% compared with about 20% of the general population. It is therefore
particularly important that children with dyslexia are screened for visual stress.

The reasons why visual stress is more common amongst dyslexics is not
entirely clear, given that most of the neuropsychological evidence points to dyslexia
and visual stress being neurologically different conditions. However, Wilkins (2003)
has suggested that individuals with dyslexia are more sensitive to the visual features
of text, and consequently have greater susceptibility to reading-induced fatigue. This
direct causal link between visual stress and dyslexia is supported by findings that
reading under demanding visual conditions, such as with small print, leads to declines
in reading performance by dyslexic individuals (Cornelissen, Bradley, Fowler &
Stein, 1991; Skottun, 2001; O’Brien, Mansfield & Legge, 2000). This view is also
supported by work by Shovman & Ahissar (2006).

Singleton (2008, 2009) has theorised that, as combined result of lack of
reading experience and the reading style that dyslexics are forced to adopt, the
sensitivity threshold for visual stress is likely to be shifted, making them more
sensitive to the physical characteristics of text (such as contrast, glare, stripedness and
font size) and increasing their risk of experiencing the unpleasant symptoms of visual
stress. In terms of the representation shown in Figure 1 on page 13, the dyslexic
individual is likely to be shifted” from the ‘Rest of population’ zone into the ‘Visual
stress’ zone.

Where individuals with dyslexia also experience visual stress there is likely to
be a multiplicative detrimental effect on reading (Singleton, 2008, 2009). It is
therefore particularly important that children who are already known to have dyslexia
are also screened for visual stress, since not only is their risk of visual stress much
greater than that found in other individuals but, also, if they do suffer from visual
stress, the repercussions of remaining untreated are likely to be of more profound. The
identification of visual stress in schools is now a straightforward task for teachers
using a choice of readily accessible methods that include objective computer-based
screening, and the availability of efficacious treatment with coloured tints provides
cost-effective solutions that are easy to use in the classroom and at home.
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3 Administering ViSS

3.1 Overview

VISS is delivered entirely by the computer and requires minimal supervigien.

program is suitable for screening any child who has a reading age of at least seven

years. Below this level the child wilenerally take so long to find the words that they

become fatigued by the task and it will not be relialen children of 11 years and

younger are being assessed the prognatudes animated cartoons designed to make

the task more enjoyablBecause@c h per sonds performance 1 s
two conditions (visually stressful and visually rstnessful) their individual speed of

working is immaterial

The task requires the person to locate, on the computer screen, a randomly
generated three-letter word (selected from a database of 155 words) in a matrix of
distractor three-letter words randomly selected from the same database. The size of
the matrix is 18 3 15 letters for children up to 10:11 (i.e. age 10 years 11 months)
(total 90 words), 21 3 16 letters (126 words) for those aged 11:0 — 15:11, and 24 3 18
letters (144 words) for those aged 16 and over. There are no spaces between words.
The location of the target is randomly generated. The target word is signalled by the
computer both visually (by appearing on screen above the search matrix) and aurally
(digitised speech). When the person has located the target word s/he must click on it
using the mouse. Response times and accuracy are measured. Inaccurate responses are
recorded, but additional items are administered so that average response times are
always based on the same number of items for which accurate responses were made.

The background on which the matrix is superimposed is either (a) non-visually
stressful (for example, see Figure 2) or (b) visually stressful (for example, see Figure
3). The non-visually stressful matrix is in Arial normal font and set on a grey
background. The visually stressful matrix is in Arial bold font and set on an alternated
black/white horizontally striped background, the black stripes being horizontally
aligned with the adjacent lines of text. The size of the font in both conditions is 10 pt
for children up to 10:11, 9 point for those aged 11:0 — 15:11and to 8 point for those
aged 16 and over. The stripes have an equal duty cycle (i.e. the black and white stripes
are the same thickness) and fill the entire screen on which the matrix is superimposed.
Two non-visually stressful practice items precede six non-visually stressful test items,
15 visually stressful test items, and finally four non-visually stressful test items.
Instructions are delivered by the computer using digitised speech. The overall
screening usually takes 20-30 minutes but some people who are slow readers may
take longer.
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3.2

Figure 2.Example of a ViS visually norstressful item
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Important precautions

3.2.1 People with epilepsy or migraine

People who are known to suffer from epilepsy or migraine should NOT be screened

oOrooc=EmMmuU—-A=Z2TEr,
MITWODMODODODDWOOSW
ZCc—MMMESXSSFICOOD>
oHooHdrdmo—4mma4<%S
EEXODOTmIO=<—IIomm

MM—mc—sRpEOmmm—=<
<~OZ<<Ooo=T=—-=0om

OK >

on VISS, as these children are likely to be highly susceptible to visual stress anyway,

and they will probably find theisual stressful screen condition extremely unpleasant
(for further information on this matter see Sectloy). It is sensible to assume that

people with epilepsy or migraine will be vulneratevisual stress and treatment
given accordingly (see Chaptex

3.2.2 What if the person reports discomfort during screening?

When being screened with ViSS, it is not unusual for people to report some degree of

discomfort, espeaelly in the visually stressful screen condition, so they may comment

Oi

stressful screen condition extremely unpleasant and they are genuinely unable to
tolerate it, screeninghould be discontinued and they should be treated as if they had
completed the screening and the results had indicated a high susceptibility to visual
stress (see Chaptgy.
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Figure 3. Example of a ViSS visually stressful item
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3.3 Preparation for screening

Screening should be carried out in reasonably quiet surroundings with minimal

distractions. It is important that children concentrate on the task and that their

attention is not drawn elsewhere during the screening, othetveiggdagram may

give false results. Good audio quality is important, so that instructions and items

spoken by the computer can be heard correctly. The computer screen should be at the
correct ergonomic height for the child (the top of the screen shoulopoexamately

evel with the personds horizont al l i ne of
computer monitor that measures less than 35 cm diagonally the screen should be
approximately 35 ¢cm from the personébés eyes
larger the person can be further away: a rough rule of thumb in these cases is that the
distance from the eyes to the screen should be roughly the same as the diagonal
measurement of the screen.

ViSS does not take account of the refresh rate of conventional computer
screens that use cathode ray technology (these are known as ‘CRT monitors’). It is
recognised that CRT monitors with a lower refresh rate are likely to be more
provocative of visual stress than those with a higher refresh rate (see Sections 1.4 and
1.5). However, in designing ViSS our intention was to create a tool that was
sufficiently robust to give reliable indications of susceptibility to visual stress
regardless of the display performance of the monitor. We therefore tried the program
out on a wide variety of different monitors and screen types and we are confident that
its effectiveness as a screening tool is reasonably independent of refresh rate. Since
the program compares the person’s performance in the two conditions the display
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TheLucid ViSS Software Guideprovides information on installation and other
technical matters, including how to register people for screening. Only persons who
have first been registered on the ViSS programlze screened.

After loading the program anelgectingAssessmentfrom the ViSSMain menu the

user will see a panehlled theSelection screenTo start the screening the name of
thepersorbeing screened should be selected from the-domyn list andhen either

the correct password should be entered or the correct date of birth constructed using
thethreedrogl own date | ists bel ow t heOKaatmbs
screening will start automatically.
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