Neuroscience Insights: Advances in Brain Studies
https://doi.org/10.64978/niabs.2026.11110112

SCIVOLVE

ISSN: 3071-0138

Review Article & Open Access Full Text Article

Eye Colour, Ocular Straylight and Visual Stress: Exploring Potential
Associations with Visual Discomfort and Cortical Processing
Michelle Lansdowne'"

!Chair & Trustee at ISEE (registered Scottish Charitable Incorporated Organisation regulated by the Scottish Charity
Regulator (OSCR), UK.

“Correspondence:
Michelle Lansdowne, Chair & Trustee at ISEE (registered Scottish Charitable Incorporated Organisation regulated by the Scottish
Charity Regulator (OSCR), UK.

Received: October 22, 2026 | Published: November 11, 2026

How to cite this article:
Lansdowne M. Eye Colour, Ocular Straylight and Visual Stress: Exploring Potential Associations with Visual Discomfort and Cortical
Processing. Neurosci Insights Adv Brain Stud. 2026;2(4):1-3. doi:10.64978/niabs.2026.11110112.

Abstract

Visual stress is associated with visual discomfort, perceptual distortions and sensitivity to particular visual environments. Although research has
investigated the optical characteristics of the eye and the role of visual cortical processing, the potential relationship between eye colour, ocular
straylight and the lived experience of visual stress remains largely unexplored. This article proposes that these areas warrant investigation together.
Existing research indicates that iris pigmentation may influence ocular straylight, while separate studies suggest that visual discomfort is associated
with individual differences in visual processing. However, there is currently insufficient evidence to establish whether these findings are connected
to visual stress. This exploratory review examines the rationale for investigating these potential associations, identifies important limitations
in current knowledge and proposes a research agenda. It argues that interdisciplinary studies combining objective optical measurements with
validated assessments of visual hypersensitivity and self-reported experience could help determine whether eye colour or straylight contributes
to particular dimensions of visual discomfort. Rather than proposing a causal explanation, the article seeks to encourage empirical research into
a potentially overlooked aspect of visual stress.
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1. Introduction

Visual stress describes a spectrum of experiences associated with
visual discomfort and perceptual disturbance, particularly during
reading and exposure to visually demanding environments, which
can vary in intensity. Reported symptoms include distortions of
text, visual fatigue, headaches and sensitivity to particular patterns
and lighting conditions. These experiences vary considerably
between individuals and their underlying mechanisms are still
being explored.

Research has examined the relationship between visual stress and
the processing of particular visual stimuli, including repetitive
patterns."> More recently, researchers have proposed that
visual hypersensitivity comprises several dimensions, including
sensitivity to brightness, repetitive patterns, strobing and visually
intense environments.” A broader account of visual discomfort
also highlights the potential contribution of differences in cortical
processing.?

One comparatively under-explored question concerns the possible
contribution of individual ocular characteristics. In particular,

could eye colour be associated with differences in ocular straylight
and might these differences be relevant to visual discomfort
experienced by people with visual stress?

The question is not whether eye colour determines visual stress.
Rather, it is whether an established relationship between iris
pigmentation and aspects of ocular light scatter provides a rationale
for investigating possible associations with visual hypersensitivity.

2. Eye Colour and Ocular Straylight

Eye colour primarily reflects differences in iris pigmentation and
structure, although pigmentation may have optical implications
beyond the visible appearance of the iris.

Van den Berg, Ijspeert and de Waard'® investigated the relationship
between ocular pigmentation and intraocular straylight and
their findings indicated that straylight depended on eye colour,
particularly at larger scattering angles. They proposed that
differences in light transmission through the iris and surrounding
ocular wall, together with reflection from the fundus, could
contribute to this relationship.
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Subsequent research has further examined the relationship between
iris colour and visual function. A study by van den Berg et al.® Iris
colour and visual functions, reported higher intraocular straylight
values among participants with light-blue irises than among those
with darker irises, suggesting that this difference could be relevant
to disability glare in everyday situations.

Straylight occurs when light is scattered within the eye rather than
contributing directly to the formation of a clear retinal image.
The resulting diffuse luminance can reduce image contrast and
impair visual performance, particularly in the presence of bright
light sources.’

These findings provide a legitimate scientific basis for examining
eye colour and straylight together. They do not, however, establish
that people with lighter-coloured eyes necessarily experience
greater visual discomfort, nor that any difference in straylight
is sufficient to produce visual stress. The relationship between
objective optical measurements and subjective experience requires
dedicated investigation.

3. From Optical Characteristics to Visual Discomfort

Visual stress research suggests that the characteristics of a visual
stimulus can influence both perceptual experience and cortical
processing. Wilkins'' discussed how particular visual patterns
may provoke discomfort and perceptual distortions in susceptible
individuals. More recent work has considered how differences in
the processing of visually demanding stimuli might contribute to
individual susceptibility.®

Evidence concerning discomfort glare is also relevant. Bargary'
reported differences in cortical activity between individuals with
higher and lower sensitivity to discomfort glare. Their findings
suggest that the subjective experience of bright light cannot
necessarily be explained by optical factors alone.

These research areas raise an important possibility: ocular
characteristics and cortical processing may contribute to different
stages of the visual experience. Straylight may affect the light
distribution reaching the retina, while individual differences in
visual processing may influence how the resulting information
is experienced.

Whether this interaction occurs in people with visual stress remains
unknown. In particular, no conclusion should be drawn that eye
colour directly affects cortical excitability or that straylight causes
visual stress. These are hypotheses requiring empirical testing.

4. Why This Question Matters

The lived experience of visual stress is heterogeneous: some
individuals report difficulties predominantly with text and
repetitive patterns, whilst others describe pronounced sensitivity
to brightness, glare or visually intense environments. These
experiences may overlap without necessarily sharing an identical
underlying mechanism.

Price, Sumner and Powell” provide a useful framework for
investigating this variation by distinguishing several dimensions of
visual hypersensitivity. Their findings suggest that future research
should avoid treating all visual discomfort as a single phenomenon.

Within this framework, investigating eye colour and straylight
could help establish whether optical characteristics are associated

with particular forms of visual sensitivity. For example, any
association might be more apparent among individuals reporting
brightness or glare sensitivity than among those whose principal
difficulties involve pattern-related distortions.

This possibility is a research question, not an established finding.
Nevertheless, testing it could contribute to a more differentiated
understanding of visual stress and help identify whether particular
subgroups warrant further investigation.

5. Recommendations for Future Research

An initial observational study could recruit participants with and
without self-reported visual stress and assess several variables:
objectively classified iris colour, measured ocular straylight,
visual acuity, contrast sensitivity and validated measures of visual
hypersensitivity.

The analysis should distinguish between different symptom
dimensions, including brightness sensitivity, glare discomfort
and pattern-related visual stress. Age and relevant ocular
characteristics should also be considered, as these may influence
straylight independently of iris pigmentation.

A subsequent study could investigate whether straylight
measurements are associated with differences in cortical responses
to controlled visual stimuli. Such research would require
appropriate expertise in vision science and neuroscience, with
methods selected and interpreted by suitably qualified researchers.

Importantly, studies should not assume that eye colour is a reliable
proxy for straylight or that either characteristic predicts visual
stress. Direct measurement is essential. Researchers should also
consider alternative explanations and avoid interpreting any
observed association as evidence of causation.

The lived experiences of people with visual stress should remain
central to this work. Combining objective measurements with
participants’ descriptions of their symptoms and the environments
in which they occur would help establish whether laboratory
findings have meaningful relevance to everyday experience.

6. Conclusion

Existing research provides evidence that iris pigmentation can
be associated with differences in ocular straylight and that
visual discomfort may involve individual differences in cortical
processing. However, the relationship between these findings
and the lived experience of visual stress has not been established.

Investigating potential associations between eye colour, straylight
and visual hypersensitivity could therefore offer a useful avenue
for exploratory research. The priority should be to establish
whether any measurable relationships exist, whether they differ
across dimensions of visual discomfort and whether they have
practical significance for affected individuals.

An interdisciplinary approach involving optometry, ophthalmology,
vision science, neuroscience and lived-experience research
would be particularly valuable. By bringing these perspectives
together, researchers could determine whether this proposed
connection merits further investigation and contribute to a more
comprehensive understanding of visual stress.
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