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Lucid ViSS (Visual Stress Screener) is an objective computerised test designed to 

screen for visual stress from age 7 to adult.  Developed over several yearsô of 

research, ViSS gives an accurate and reliable indication of the existence and severity 

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

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

reading more comfortable.  

 

Visual stress is the experience of unpleasant visual symptoms when 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 result in sore eyes, headaches, frequent 

loss of place when reading and impaired comprehension. Research has shown that 15ï

20% of children and adults suffer from some degree of visual stress, which makes it 

more difficult to achieve good reading fluency. Although younger children are not 

necessarily very good at describing the symptoms they experience, older children and 

adults often report a variety of symptoms (see Table 1 for examples of reported 

symptoms).  
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Table 1. Symptoms of visual stress. 

The following symptoms of visual stress were reported by students of South East 

Essex College (source: http://www.southend.ac.uk/student-services/visual-

stress/assessment/symptoms.html) 

 

"The words move, go blurry, shimmer" 

"The words overlap each other, and they close-in" This learner has also identified with "see-saws" 

which "kicks in after about 25 minutes." 

"The words dance. I can actually see the light flickering between the words on your paper now. It feels 

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 moving. I cannot concentrate on single words. The words seem to be all 

together at once." 

"If I'm reading text for more than 15 minutes, the text merges into a black mass, and becomes 

unreadable. I then have to look away." 

"Flashing lights come up from the page - dots and stuff coming from the page" 

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

"They sort of merge into one another" 

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

"They go blurry and weird, and I have to stop. It makes me tired after a while" 

"Yes they scramble. If I'm reading it, all of a sudden my eyes just blur at me. They jump out of the page 

and its like one big black line" 

"Sometimes they join together, or just move around" 

"Sort of like changes. If I'm reading I put words into it and take words out. My reading is Jerky, and 

words go blurry" 

"They go fuzzy. They jump around. - It appears that the letters jump into each other and merge. Its 

horrible. Happens after about half an hour reading. All sorts of things happen to the page - everything 

kicks in at once." 

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

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

"They kind of like become alive. They can become fuzzy. The black and white - its almost like a 

negative. I don't know how to describe it. It's like the black and the white fight each other. There's 

definitely movement on the page" This learner also referred to "fizzy text" and "rippling" 

"They move into each other and merge; and the top sentence gets mixed up with the bottom sentence." 

"They tend to move around and sort of merge together. Little channels tend to happen. I need to use a 

marker or finger on the page and I have to keep looking away" 

"Most of the time when I read they seem really blurring. And sometimes words jump from the lines. 

Sometimes words or letters get jumbled up" 

"Sometimes they swim or the paper seems too bright.ò 

 

http://www.southend.ac.uk/student-services/visual-stress/assessment/symptoms.html
http://www.southend.ac.uk/student-services/visual-stress/assessment/symptoms.html
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Evans and Joseph (2002) studied an unselected sample of 113 university students, of 

whom many reported visual 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 or tired eyes when 

reading (13% moderately; 4% often); frequently rubbing eyes 20%; skips, re-reads or 

omits words or lines 35%. Among the 81 students who experienced frequent 

headaches, 44% reported that these were associated with reading. 

 

Figure 1. Illustration of one type of effect of visual stress on perception of text. 
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www.essex.ac.uk/psychology/overlays

 

Visual stress is not the same as dyslexia. Dyslexia is an inherited neurological 

condition characterised (mainly) by difficulties in processing and storing phonological 

information, which makes learning phonics (letter-sound relationships) and spelling 

particularly difficult (see Snowling, 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 dyslexia are screened for visual stress. The 

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, 2008, 2009); see Section 2.4. 

Occasionally the term óvisual dyslexiaô may be encountered and sometimes this 

is used to refer to problems similar to those of visual stress but in other cases different 

visual problems are being referred to. To date, there is no generally accepted 

definition or common understanding of what óvisual dyslexiaô refers to, so the term is 

probably best avoided, at least for the time being. (Note, however, that one theory of 

visual stress attempts to links the condition with dyslexia: see Section 1.4). For further 

information about research on visual stress and dyslexia see Section 2.3. 

 

The causes of visual stress are not fully understood. 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 signal ï 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 

letters (the ófigureô) against a contrasted white page (the óbackgroundô). The stronger 

the contrast between the text and the page the greater the likelihood of triggering 

visual stress, which is often perceived as óglareô making the viewer want to look away 

because it is visually unpleasant. The headaches often caused by visual stress are 

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

stress (see Section 1.5). People who suffer from visual stress also tend to be 

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

analogous stimuli: i.e. perceptible óon-off-on-offô signals that (like strobe lighting) 

many people find unpleasant and which can trigger headaches. 

http://www.essex.ac.uk/psychology/overlays
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There is substantial evidence pointing to an inter-relationship 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% (Abu-Arefeh & 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 the pre-headache phase, blood vessels 

constrict 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 on large-scale 

epidemiological studies indicate that in children and young adults approximately 4 ï 9 

in every 1,000 individuals experience epileptic seizures (Cowan et al, 1989; Kurtz, 

Tookey & Ross, 1998).  

Children who suffer from migraine have approximately a 3.7 fold 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 (Abu-Arefeh & Russell, 1994), 

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, a ópins-and-needlesô sensation or even difficulty in recalling or speaking 

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 Association (www.migraine.org.uk), tel: 01536 461333. 

Around 5% of people with epilepsy suffer from a form called óphotosensitive 

epilepsyô, in which seizures are triggered by flickering or flashing light. Many natural 

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, discos or fairgrounds; 

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 photosensitive 

epilepsy are sensitive to flickering around 16-25Hz, 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 tonic-clonic seizure is the most 

frequent 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 tonic-clonic 

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 drugs (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, 2005). 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.uk), tel: (freephone) 0113 210 8800. 

The most dramatic case of flashing stimuli on TV triggering epileptic seizures 

in children occurred in Japan in 1997, when a óPokemonô cartoon transmitted on TV 

resulted in 685 people (most of them children) being admitted to hospital. 560 were 

found to 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 black-and-white did not provoke seizures 

(Tobimatsu et al., 1999) The viewing conditions also appear to have been important: 

compared with non-affected children ï significantly more affected children reported 

that they were 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 were revised (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 epilepsy patients 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 game 

manufacturers put warnings on their programs that they may be harmful if used by 

people who suffer from photosensitive epilepsy. 

http://www.migraine.org.uk/
http://www.epilepsy.org.uk/
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A proportion of people who suffer from photosensitive epilepsy also report 

that stationary gratings, stripes or checkered patterns, 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 family history 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 epilepsy, migraine and 

visual stress, as depicted in Figure 1.  Individuals who suffer from visual stress (but 

not photosensitive epilepsy or migraine) would be regarded as ómoderately 

photosensitiveô, so that their symptoms are not as extreme as those of individuals who 

suffer from photosensitive epilepsy or migraine, and these symptoms are less easily 

triggered.  

 

 

 

Figure 1. Illustration of the continuum of photosensitivity. 

 

It follows that visual patterns that are capable of causing visual stress can also 

trigger seizures 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 reason, it 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, especially 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 or migraine 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 a precautionary 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 Section 3.2 and Chapter 5). 

 

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

Hughes and Wilkins (2000) not only found that childrenôs reading speed is a function 

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 levels of 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 classrooms in 11 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. Adjustment of lighting conditions, font 

size and viewing distance have been found to induce symptoms of visual stress such 

as eye strain, headache, and blurring of text during reading in adults without any 

previous history of visual stress (Nahar, Sheedy, Hayes & Tai, 2007; Sheedy, Hayes 

& Engle, 2003).  

 

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

for visual stress (see Chapter 2). ViSS is an entirely objective test and is swift and 

easy to administer. ViSS compares the individualôs response to visually stressful and 

visually non-stressful stimuli and calculates whether visual stress has a significantly 

detrimental effect on performance. By contrast, alternative methods of identifying 

visual stress are subjective and/or take much longer to administer. Childrenôs answers 

to questions about symptoms of visual stress can be inconsistent and unreliable 

(Evans & Joseph, 2002; Henderson, unpublished; Northway, 2003; Singleton & 

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 select a colour donôt 

really need it, which is a waste of staff time and resources. ViSS provides a swift, 

cost-effective solution to this dilemma, and facilitates rapid provision of appropriate 

treatment to those that really need it, without wasting staff time and resources in 

unnecessary screening and provision.  

 

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 visual search times are increased under visually stressful stimulus conditions 

compared with visually non-stressful stimulus conditions will be a function of that 

personôs degree of susceptibility to the effects of visual stress. Because the ViSS 

compares each individualôs performance in a visually non-stressful condition with 

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

has been established in several research studies that are summarised in Chapter 2. 



15 

Copyright © Lucid Innovations Ltd 

 

 

ViSS was developed as a result of a three-year research programme on visual stress 

conducted at the University of Hull. At 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 children are concerned. 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 aim of the research 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. 

 

Within the published research 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 & Richards, 1994; Tyrrell, Holland, Dennis & Wilkins, 1995). Early 

empirical work carried out in the Hull research programme al concentrated on piloting 

prototype versions of a visual search task that might serve as a useful screening device 

for visual stress. Taylor (unpublished, 2004) reported on a study carried out in 2004 in 

which an unselected sample of 80 children aged 9-11 were tested using Intuitive 

Overlays, Wilkins Rate of Reading Test (WRRT), and the Neale Analysis of Reading 

(NARA). The results were compared 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 were no 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 improvement in reading speed. The outcome of 

this study suggested that the computerised visual search task would be a suitable basis 

for screening for visual stress.  
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Two studies in the research programme have examined relationships between visual 

stress and dyslexia. Using the Intuitive Colorimeter, Singleton 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 two conditions, 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 from studies with children 

(see Section 1.4 for 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 dyslexia call for further investigation of the issue (e.g. Grant, 

2004, reported that over three-quarters of a large sample of university students 

diagnosed with dyslexia showed significant symptoms of visual stress. The study by 

Singleton and Trotter sought to clarify the relationship between visual stress and 

dyslexia by comparing the reading performance of dyslexic and non-dyslexic adults 

with, and without, colour. The degree of susceptibility to visual stress was determined 

by means of a symptom rating scale. Optimal colour was determined using an 

Intuitive Colorimeter, which was also employed to assess reading speed under the two 

experimental conditions. Only the dyslexic students with high visual stress showed 

significant gains in reading speed when using optimal colour. 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, students who 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 interaction between the dyslexia and visual 

stress, with major implications for theory, diagnosis and treatment.  
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ViSS is delivered entirely by the computer and requires minimal supervision. The 

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

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

become fatigued by the task and it will not be reliable. When children of 11 years and 

younger are being assessed the program includes animated cartoons designed to make 

the task more enjoyable. Because each personôs performance is compared across the 

two conditions (visually stressful and visually non-stressful) their individual speed of 

working is immaterial 

³

³ ³
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Figure 2. Example of a ViSS visually non-stressful item 

 
 

 

 

 

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

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

and they will probably find the visual stressful screen condition extremely unpleasant 

(for further information on this matter see Section 1.5). It is sensible to assume that 

people with epilepsy or migraine will be vulnerable to visual stress and treatment 

given accordingly (see Chapter 5). 

 

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

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

óit hurts my eyesô or óit gives me a headache.ô However, if they find the visually 

stressful screen condition extremely unpleasant and they are genuinely unable to 

tolerate it, screening should 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 Chapter 5). 
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Figure 3. Example of a ViSS visually stressful item 

 

 

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, otherwise the program 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 should be approximately 

level with the personôs horizontal line of gaze). For a laptop computer screen or 

computer monitor that measures less than 35 cm diagonally the screen should be 

approximately 35 cm from the personôs eyes. For screens of 35 cm diagonal size and 

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. 
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The Lucid ViSS Software Guide provides information on installation and other 

technical matters, including how to register people for screening. Only persons who 

have first been registered on the ViSS program can be screened.  

After loading the program and selecting Assessments from the ViSS Main menu the 

user will see a panel called the Selection screen. To start the screening the name of 

the person being screened should be selected from the drop-down list and then either 

the correct password should be entered or the correct date of birth constructed using 

the three drop-down date lists below the names list. Finally, by clicking on óOKô the 

screening will start automatically. 




























































