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Objective 
To determine whether there is evidence to support a (casual) association 
between concussion and the development of Meares-Irlen syndrome.

Methods 
• A systematic literature search was conducted on September 26, 2019. 
• The search was done on commercial medical literature databases, 

including Cochrane Database of Systematic Reviews® (2005 to 
September 11, 2019), ACP Journal Club® (1991 to August 2019), UK 
York University Database of Abstracts of Reviews of Effects® (1st 
Quarter 2016), Cochrane Clinical Answers® (August 2019), Cochrane 
Central Register of Controlled Trials® (August 2019), UK NHS Health 
Technology Assessment database (4th Quarter 2016), UK NHS 
Economic Evaluation Database (1st Quarter 2016), BIOSIS Previews® 
(1969 to 2008), Embase® (1974 to 2019 September 25), MEDLINE 
Epub Ahead of Print®, Medline In-Process & Other Non-Indexed 
Citations®, Medline Daily® and Medline Versions® (1946 to September 
24, 2019), which are available through the Ovid® platform. 

• The search was done by employing combinations of keywords, as 
follows: 

1. ((irlen ADJ syndrome$) OR (Meares-Irlen ADJ syndrome$) OR 
(Scotopic ADJ sensitivity ADJ syndrome$)) AND (concussion 
OR (mild ADJ traumatic ADJ brain ADJ injury) OR (traumatic 
ADJ brain ADJ injury)) 

2. ((irlen ADJ syndrome$) OR (Meares-Irlen ADJ syndrome$) OR 
(Scotopic ADJ sensitivity ADJ syndrome$)) 

• No limitations, such as on the language and date of publication, were 
implemented in any of these searches. 

• A manual search was also conducted on the articles that were 
retrieved in full. 

 

Results 

• Search results:  
o Search No. 1 was conducted to specifically identify studies 

investigating the association between concussion and Irlen 
syndrome. Three(1-3) published studies were identified and upon 
examination of the titles and abstracts of these three(1-3) studies, 
two(2,3) were thought to be relevant and were retrieved in full for 
further appraisal. 
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o A broad search on Irlen syndrome was also done in search No. 2. 
There were fifty-three(4-56) published studies identified through 
this search. Upon examination of the titles and abstracts of these 
53(4-56) studies, one(30) was thought to be relevant and was 
retrieved in full for further appraisal. 

o Two(57,58) more studies were identified from manual searches. 
o Hence, there were five(2,3,30,57,58) studies that were retrieved in 

full, for further appraisal, in this systematic review. 
• In 1980, Helen lrlen identified a condition initially known as ‘scotopic 

sensitivity’, and subsequently termed Irlen syndrome or Meares-Irlen 
syndrome. This condition was believed to be potentially correlated to 
the inability for some people to read fluently(57,58). Individuals with this 
syndrome experience visual perceptual distortions caused by the 
reflections of certain background wavelengths and intensities of light. 
To date, the etiology of Irlen syndrome is still unknown, although 
genetics is suspected to play a major role in its etiology(57,58).  With 
regards to prevalence, the Irlen syndrome is estimated to be present 
in about 25% of general population(30). 

• Of the five(2,3,30,57,58) studies that were retrieved in full, only one(3) 
provided data on the prevalence of Irlen syndrome in patients with 
traumatic brain injury (TBI). A small survey (n=45) (level of evidence 
4. Appendix 1), published as an abstract only, investigating the 
prevalence of Irlen syndrome among patients with TBI was reported 
by Tosta and Johnson(3). The authors reported that of the 45 TBI 
patients in the study, 53% demonstrated symptoms of Irlen 
syndrome. It should be noted that both diagnostic criteria for the 
syndrome and patient selection criteria were not clearly defined within 
the study, and there was a lack of discussion as to whether a temporal 
association between TBI and the occurrence of Irlen syndrome was 
investigated. Given the available data, it is not possible to investigate 
the size of the association between TBI and Irlen syndrome. 

  

Summary 

• Although there is some evidence indicating the occurrence of Irlen 
syndrome among patients with TBI, it is not possible to determine 
from this evidence as to whether the occurrence of Irlen syndrome 
among TBI patients is causal in nature. 

  



Concussion and the Development of Meares-Irlen Syndrome         3 
 

WorkSafeBC Evidence-Based Practice Group    September 2019 
www.worksafebc.com/evidence 

References 

1. Anonymous. North American Brain Injury Society's 7th Annual Conference on Brain 
Injury - Abstracts. Journal. of Head Trauma Rehabilitation. Conference: North 
American Brain Injury Society's 7th Annual Conference on Brain Injury. Austin, TX 
United States. Conference Publication: (var.pagings). 24 (5) (no pagination), 2009. 
Date of Publication: September-October 2009. 

2. Katz, C. An educator's perspective. Journal. of Head Trauma Rehabilitation. 
Conference: North American Brain Injury Society's Brain Injury Across the Age 
Spectrum: Improving Outcomes for Children, Adolescents, and Adults. United States. 
33 (3) (pp E116), 2018. Date of Publication: May - June 2018. 

3. Tosta, S. and Johnson, P. Traumatic brain injury and Irlen syndrome. Journal. of Head 
Trauma Rehabilitation. Conference: North American Brain Injury Society's 7th Annual 
Conference on Brain Injury. Austin, TX United States. Conference Publication: 
(var.pagings). 24 (5) (pp 395), 2009. Date of Publication: September-October 2009. 

4. Alanazi, M. A.; Alanazi, S. A., and Osuagwu, U. L. Evaluation of visual stress 
symptoms in age-matched dyslexic, Meares-Irlen syndrome and normal adults. 
International. Journal of Ophthalmology. 9. 1(4):617-24, 2016. 

5. Allen P.M. and Hollis, J. Authors' reply (1). Ophthalmic. and Physiological Optics. 28 
(3) (pp 291-292), 2008. Date of Publication: May 2008. 

6. Anonymous. North American Brain Injury Society's 7th Annual Conference on Brain 
Injury - Abstracts. Journal. of Head Trauma Rehabilitation. Conference: North 
American Brain Injury Society's 7th Annual Conference on Brain Injury. Austin, TX 
United States. Conference Publication: (var.pagings). 24 (5) (no pagination), 2009. 
Date of Publication: September-October 2009. 

7. Aziz, S.; Cleary, M.; Stewart H.K., and Weir C.R. Are orthoptic exercises an effective 
treatment for convergence and fusion deficiencies?. Strabismus. 14 (4) (pp 183-189), 
2006. Date of Publication: 01 Dec 2006. 

8. Borsting, E.; Chase, C.; Tosha, C., and Ridder W.H. Longitudinal study of visual 
discomfort symptoms in college students. Optometry. and Vision Science. 85 (10) (pp 
992-998), 2008. Date of Publication: October 2008. 

9. Bouldoukian, J.; Wilkins A.J., and Evans B.J.W. Randomised controlled trial of the 
effect of coloured overlays on the rate of reading of people with specific learning 
difficulties. Ophthalmic. and Physiological Optics. 22 (1) (pp 55-60), 2002. Date of 
Publication: January 2002. 

10. Chang, M.; Kim S.-H.; Kim J.-Y., and Cho Y.A. Specific visual symptoms and signs of 
Meares-Irlen syndrome in Korean. Korean. journal of ophthalmology : KJO. 28 (2) (pp 
159-163), 2014. Date of Publication: 01 Apr 2014. 

11. Chouinard B.D.; Zhou C.I.; Hrybouski, S.; Kim E.S., and Cummine, J. A functional 
neuroimaging case study of Meares-Irlen syndrome/visual stress (MISViS). Brain. 
Topography. 25 (3) (pp 293-307), 2012. Date of Publication: July 2012. 

12. Coyle, B. Use of filters to treat visual-perception problem creates adherents and 
sceptics. CMAJ. 152 (5) (pp 749-750), 1995. Date of Publication: 1995. 

13. Dohnert, M. and Englert E.D. The Irlen-Syndrome - Are there pathophysiological 
correlates and evidence for the effect of coloured filters on reading?. [German]. 
Zeitschrift. fur Kinder- und Jugendpsychiatrie und Psychotherapie. 31 (4) (pp 305-
309), 2003. Date of Publication: November 2003. 

14. Evans, B. J.; Cook, A.; Richards, I. L., and Drasdo, N. Effect of pattern glare and 
colored overlays on a stimulated-reading task in dyslexics and normal readers. 
Optometry. and Vision Science. 71. 1(10):619-28, 1994 Oct. 

15. Evans B.J.W. The need for optometric investigation in suspected Meares-Irlen 
syndrome or visual stress. Ophthalmic. and Physiological Optics. 25 (4) (pp 363-370), 
2005. Date of Publication: July 2005. 



Concussion and the Development of Meares-Irlen Syndrome         4 
 

WorkSafeBC Evidence-Based Practice Group    September 2019 
www.worksafebc.com/evidence 

16. Evans B.J.W.; Busby, A.; Jeanes, R., and Wilkins A.J. Optometric correlates of Meares-
Irlen syndrome: A matched group study. Ophthalmic. and Physiological Optics. 15 (5) 
(pp 481-487), 1995. Date of Publication: 1995. 

17. Evans B.J.W.; Cook, A.; Richards I.L., and Drasdo, N. Effect of pattern glare and 
colored overlays on a simulated-reading task in dyslexics and normal readers. 
Optometry. and Vision Science. 71 (10) (pp 619-628), 1994. Date of Publication: 
1994. 

18. Evans B.J.W. and Joseph, F. The effect of coloured filters on the rate of reading in an 
adult student population. Ophthalmic. and Physiological Optics. 22 (6) (pp 535-545), 
2002. Date of Publication: November 2002. 

19. Evans B.J.W.; Patel, R.; Wilkins A.J.; Lightstone, A.; Eperjesi, F.; Speedwell, L., and 
Duffy, J. A review of the management of 323 consecutive patients seen in a specific 
learning difficulties clinic. Ophthalmic. and Physiological Optics. 19 (6) (pp 454-466), 
1999. Date of Publication: November 1999. 

20. Evans B.J.W. and Stevenson S.J. The Pattern Glare Test: A review and determination 
of normative values. Ophthalmic. and Physiological Optics. 28 (4) (pp 295-309), 2008. 
Date of Publication: July 2008. 

21. Evans B.J.W.; Wilkins A.J.; Brown, J.; Busby, A.; Wingfield, A.; Jeanes, R., and Bald, J. 
A preliminary investigation into the aetiology of Meares-Irlen syndrome. Ophthalmic. 
and Physiological Optics. 16 (4) (pp 286-296), 1996. Date of Publication: July 1996. 

22. Griffiths, P. G.; Taylor, R. H.; Henderson, L. M., and Barrett, B. T. The effect of 
coloured overlays and lenses on reading: a systematic review of the literature. 
[Review]. Ophthalmic. & Physiological Optics. 36. 1(5):519-44, 2016 09. 

23. Handler S.M. and Rees, M. Reading, dyslexia, and vision therapy. Journal. of AAPOS. 
Conference: 35th Annual Meeting of the American Association for Pediatric 
Ophthalmology and Strabismus. San Francisco, CA United States. Conference 
Publication: (var.pagings). 13 (1) (pp e34), 2009. Date of Publication: February 2009. 

24. Harries, P.; Hall, R.; Ray, N., and Stein, J. Using coloured filters to reduce the 
symptoms of visual stress in children with reading delay. Scandinavian. journal of 
occupational therapy. 22 (2) (pp 153-160), 2015. Date of Publication: 01 Mar 2015. 

25. Hirose, H.; Tanaka, Y.; Horai, R.; Mori, T.; Kojima, T., and Ichikawa, K. Quantitative 
evaluation of glare perception using steady state visual evoked potentials. 
Investigative. Ophthalmology and Visual Science. Conference: 2018 Annual Meeting of 
the Association for Research in Vision and Ophthalmology, ARVO 2018. United States. 
59 (9) (no pagination), 2018. Date of Publication: July 2018. 

26. Hollis, J.; Allen P.M.; Fleischmann, D., and Aulak, R. Personality dimensions of people 
who suffer from visual stress. Ophthalmic. and Physiological Optics. 27 (6) (pp 603-
610), 2007. Date of Publication: November 2007. 

27. Hoppes C.W.; Morrell R.L.; Woelfel L.W., and Whitney S.L. Dizziness in a Child With 
Irlen Syndrome: Differentiating Visual and Vestibular Complaints. Pediatric. physical 
therapy : the official publication of the Section on Pediatrics of the American Physical 
Therapy Association. (no pagination), 2019. Date of Publication: 28 Aug 2019. 

28. Horgan, H. C.; Keating, D.; Scott, L.; McGettrick, P., and Kemp, E.. Visual evoked 
cortical potentials through rose-tinted spectacles. Investigative. Ophthalmology & 
Visual Science. 38(4 PART 1-2):S996, 1997. 

29. JPRN-UMIN000028852. Analysis of steady state visual evoked potential, SSVEP on 
Irlen Syndrome. Http://Www.Who.Int/Trialsearch/Trial2.Aspx?TrialID=JPRN-
UMIN000028852.  2017. 

30. Kapoor, S. Meares-Irlen syndrome - A need for increasing awareness in the general 
public. Ophthalmic. and Physiological Optics. 28 (3) (pp 291), 2008. Date of 
Publication: May 2008. 

31. Kim J.H.; Seo H.-J.; Ha S.-G., and Kim S.-H. Functional magnetic resonance imaging 
findings in Meares-Irlen syndrome: a pilot sudy. Korean. journal of ophthalmology : 

http://www.who.int/Trialsearch/Trial2.Aspx?TrialID=JPRN-UMIN000028852
http://www.who.int/Trialsearch/Trial2.Aspx?TrialID=JPRN-UMIN000028852


Concussion and the Development of Meares-Irlen Syndrome         5 
 

WorkSafeBC Evidence-Based Practice Group    September 2019 
www.worksafebc.com/evidence 

KJO. 29 (2) (pp 121-125), 2015. Date of Publication: 01 Apr 2015. 
32. Kruk, R. Author's reply (2). Ophthalmic. and Physiological Optics. 28 (3) (pp 292), 

2008. Date of Publication: May 2008. 
33. Kruk, R.; Sumbler, K., and Willows, D. Visual processing characteristics of children 

with Meares-Irlen syndrome. Ophthalmic. and Physiological Optics. 28 (1) (pp 35-46), 
2008. Date of Publication: January 2008. 

34. Kusano, Y.; Awaya, T.; Saito, K.; Yoshida, T.; Ide, M.; Heike, T., and Kato, T. A girl 
with dyslexia suspected to have Irlen syndrome, completely relieved by wearing tinted 
lenses. [Japanese]. No. To Hattatsu. 47 (6) (pp 445-448), 2015. Date of Publication: 
November 2015. 

35. Loew S.J.; Rodriguez, C.; Marsh N.V.; Jones G.L.; Nunez J.C., and Watson, K. Levels 
of Visual Stress in Proficient Readers: Effects of Spectral Filtering of Fluorescent 
Lighting on Reading Discomfort. The. Spanish journal of psychology. 18 (pp E58), 
2015. Date of Publication: 2015. 

36. Loew S.J. and Watson, K. A prospective genetic marker of the visual-perception 
disorder Meares-Irlen syndrome. Perceptual. and motor skills. 114 (3) (pp 870-882), 
2012. Date of Publication: Jun 2012. 

37. Miyasaka J.S.; Gonzaga Vieira R.V.; Novalo-Goto E.S.; Montagna, E., and Wajnsztejn, 
R. Irlen syndrome: Systematic review and level of evidence analysis. Arquivos. de 
Neuro-Psiquiatria. 77 (3) (pp 194-207), 2019. Date of Publication: March 2019. 

38. Nandakumar, K. and Leat S.J. Dyslexia: A review of two theories. Clinical. and 
Experimental Optometry. 91 (4) (pp 333-340), 2008. Date of Publication: July 2008. 

39. Nichols S.A.; McLeod J.S.; Holder R.L., and McLeod H.S.T. Screening for dyslexia, 
dyspraxia and Meares-Irlen syndrome in higher education. Dyslexia. 15 (1) (pp 42-
60), 2009. Date of Publication: 2009. 

40. Northway, N. Predicting the continued use of overlays in school children - A 
comparison of the Developmental Eye Movement test and the Rate of Reading test. 
Ophthalmic. and Physiological Optics. 23 (5) (pp 457-464), 2003. Date of Publication: 
September 2003. 

41. Riddell P.M.; Wilkins, A., and Hainline, L. The effect of colored lenses on the visual 
evoked response in children with visual stress. Optometry. and Vision Science. 83 (5) 
(pp 299-305), 2006. Date of Publication: May 2006. 

42. Ritchie S.J.; Della Sala, S., and McIntosh R.D. Irlen colored overlays do not alleviate 
reading difficulties. Pediatrics. 128 (4) (pp e932-e938), 2011. Date of Publication: 
October 2011. 

43. Robinson G.L. and Foreman P.J. Scotopic sensitivity/Irlen syndrome and the use of 
coloured filters: a long-term placebo-controlled study of reading strategies using 
analysis of miscue. Perceptual. and motor skills. 88 (1) (pp 35-52), 1999. Date of 
Publication: Feb 1999. 

44. Robinson G.L. and Foreman P.J. Scotopic sensitivity/Irlen syndrome and the use of 
coloured filters: a long-term placebo controlled and masked study of reading 
achievement and perception of ability. Perceptual. and motor skills. 89 (1) (pp 83-
113), 1999. Date of Publication: Aug 1999. 

45. Robinson G.L.; Foreman P.J., and Dear K.B. The familial incidence of symptoms of 
Scotopic Sensitivity/Irlen syndrome. Perceptual. and motor skills. 83 (3 Pt 1) (pp 
1043-1055), 1996. Date of Publication: Dec 1996. 

46. Robinson G.L.; Foreman P.J., and Dear K.B. The familial incidence of symptoms of 
scotopic sensitivity/Irlen syndrome: comparison of referred and mass-screened 
groups. Perceptual. and motor skills. 91 (3 Pt 1) (pp 707-724), 2000. Date of 
Publication: Dec 2000. 

47. Robinson G.L.; McGregor N.R.; Roberts T.K.; Dunstan R.H., and Butt, H. A biochemical 
analysis of people with chronic fatigue who have Irlen Syndrome: speculation 
concerning immune system dysfunction. Perceptual. and motor skills. 93 (2) (pp 486-



Concussion and the Development of Meares-Irlen Syndrome         6 
 

WorkSafeBC Evidence-Based Practice Group    September 2019 
www.worksafebc.com/evidence 

504), 2001. Date of Publication: Oct 2001. 
48. Scott, L.; McWhinnie, H.; Taylor, L.; Stevenson, N.; Irons, P.; Lewis, E.; Evans, M.; 

Evans, B., and Wilkins, A. Coloured overlays in schools: Orthoptic and optometric 
findings. Ophthalmic. and Physiological Optics. 22 (2) (pp 156-165), 2002. Date of 
Publication: March 2002. 

49. Simmers A.J.; Bex P.J.; Smith F.K.H., and Wilkins A.J. Spatiotemporal visual function 
in tinted lens wearers. Investigative. Ophthalmology and Visual Science. 42 (3) (pp 
879-884), 2001. Date of Publication: 2001. 

50. Sparkes D.L.; Robinson G.L.; Dunstan, H., and Roberts T.K. Plasma cholesterol levels 
and Irlen syndrome: preliminary study of 10- to 17-yr.-old students. Perceptual. and 
motor skills. 97 (3 Pt 1) (pp 743-752), 2003. Date of Publication: Dec 2003. 

51. Uccula, A.; Enna, M., and Mulatti, C. Colors, colored overlays, and reading skills. 
[Review]. Frontiers. in Psychology. 5:833, 2014. 1. 

52. Vidal-Lopez, J. The role of attributional bias and visual stress on the improvement of 
reading speed using colored filters. Perceptual. and Motor Skills. 112 (3) (pp 770-782), 
2011. Date of Publication: June 2011. 

53. Waldie, M. and Wilkins, A. How big does a coloured overlay have to be?. Ophthalmic. 
and Physiological Optics. 24 (1) (pp 57-60), 2004. Date of Publication: January 2004. 

54. Wilkins, A. Coloured overlays and their effects on reading speed: A review. 
Ophthalmic. and Physiological Optics. 22 (5) (pp 448-454), 2002. Date of Publication: 
September 2002. 

55. Wilkins A.J. and Evans B.J.W. Visual stress, its treatment with spectral filters, and its 
relationship to visually induced motion sickness. Applied. Ergonomics. 41 (4) (pp 509-
515), 2010. Date of Publication: July 2010. 

56. Williams G.S. Irlen syndrome: Expensive lenses for this ill defined syndrome exploit 
patients. BMJ. (Online). 349 (no pagination), 2014. Article Number: g4872. Date of 
Publication: 19 Sep 2014. 

57. Cotton MM and Evans KM. A review of the use of Irlen (tinted) lenses. Aust N Z J 
Ophthalmol. 1990 Aug;18(3):307-12. 

58. Miyasaka JDS, Vieira RVG, Novalo-Goto ES et al. Irlen syndrome: systematic review 
and level of evidence analysis. Arq Neuropsiquiatr. 2019 Mar;77(3):194-207. 

   



Concussion and the Development of Meares-Irlen Syndrome         7 
 

WorkSafeBC Evidence-Based Practice Group    September 2019 
www.worksafebc.com/evidence 

Appendix 1 

WorkSafeBC - Evidence-Based Practice Group Levels of Evidence (adapted from 1,2,3,4) 

1 Evidence from at least 1 properly randomized controlled trial (RCT) or 
systematic review of RCTs. 

2 Evidence from well-designed controlled trials without randomization or 
systematic reviews of observational studies. 

3 Evidence from well-designed cohort or case-control analytic studies, preferably 
from more than 1 centre or research group. 

4 
Evidence from comparisons between times or places with or without the 
intervention. Dramatic results in uncontrolled experiments could also be 
included here  

5 Opinions of respected authorities, based on clinical experience, descriptive 
studies or reports of expert committees.  
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