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Color-vision deficiency:
moving toward inclusion
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Color-vision deficiency (color blindness)

• It is common
– 1 in 12 men
– 1 in 200 women

• Colors, color intensity, and contrast are 
affected
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Not all types of CVD are the same

• Red-green (4 sub-types)
– Most common

• Blue-yellow (2 sub-types)
– Less common
– Affects blue/green and 

red/yellow distinctions
• Monocromacy (least 

common)
– No colors
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Tips for incorporating CVD considerations

• Avoid certain color combinations

Northwestern; Penn State
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Tips for incorporating CVD considerations

• Use an additional visual label/cue

IPCC WG1 AR5 (2013)

Vary line thickness/use dashed lines

Vary font (bold, italics)

Use symbols ▲● ■ ◊
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Tips for incorporating CVD considerations

• Use a high 
contrast ratio
– At least 4.5:1

• Contrast Checker 
(WebAIM)
– Contrast ratio tool

Northwestern

https://webaim.org/resources/linkcontrastchecker/?fcolor=028F00&bcolor=FFFFFF
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Tips for incorporating CVD considerations

• Apply Universal 
Design for Learning 
tools
– Provide multiple ways 

to access material 
– Refer to March 2022 

presentation
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Test visuals using a tool/app

• Pilestone color blindness simulator
– Upload graphics to view with different CVDs

• Color Oracle 
– Applies a full-screen color filter

• Vision Sim app
• Color Blind Pal app

– Paper on its use in chemistry education

https://pilestone.com/pages/color-blindness-simulator-1
https://colororacle.org/
https://apps.apple.com/us/app/visionsim-by-braille-institute/id525114829
https://apps.apple.com/us/app/color-blind-pal/id1037744228
https://pubs.acs.org/doi/10.1021/acs.jchemed.1c00664
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Testing Color Blind Pal app: 
IPCC AR6 WG3 SPM Figure 1a
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Further reading

NIH: types of color blindness

NHS: colour vision deficiency

Penn State Accessibility: color deficient vision

Northwestern: Seeing differently: designing for students with colorblindness and 
low vision

Meeks et al: Universal Design: Supporting Students with Color Vision Deficiency 
(CVD) in Medical Education 

https://www.nei.nih.gov/learn-about-eye-health/eye-conditions-and-diseases/color-blindness#:%7E:text=If%20you%20have%20color%20blindness,and%20contact%20lenses%20can%20help
https://www.nhs.uk/conditions/colour-vision-deficiency/#:%7E:text=It's%20a%20common%20problem%20that,to%20someone%20with%20normal%20vision
https://accessibility.psu.edu/accommodations/audience/colorblindness/
https://dl.sps.northwestern.edu/blog/2015/12/seeing-differently-designing-for-students-with-colorblindness-and-low-vision/
https://files.eric.ed.gov/fulltext/EJ1123795.pdf
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