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Results – WRRT Reading Speed 

Figure 7 & Table 2 demonstrate a significant change in reading speed 
over time: ANCOVA F(1.8,191)=3.08, p=0.03, ηp2 =0.05. 
No significant difference in reading speed by intervention was 
demonstrated: F(1,105)=0.19, p=0.67, ηp2 =0.002. 
Post-hoc pairwise comparison showed no difference in initial collection 
and 6-week timepoints (p=0.25), but was significant for baseline 
compared to both initial and 6-week timepoints (p<0.001)

Results – Pattern Glare Test (PGT)

Mean ± SD 
(Min-Max) 
WRRT words 
per minute Baseline 

Initial 
Collection 6-Weeks % Change

Optimal Tint 139.0- ± 37.4 
(69.0 - 280.0)  

144.4 ± 35.5
(72.0 - 264.9) 

147.2 ± 38.9
(80.5 - 281.5) +5.9%

Sub-Optimal 
Tint

140.2 ± 42.3
(62.0 - 339.7)

146.3 ± 36.7
(70.5 - 268.3)

147.6 ± 36.1
(78.5 - 253.9) +5.3%

Purpose
• Visual Stress (VS) is a reading disorder characterised by perceptual distortions and 

discomfort when reading striped bodies of text – ‘pattern glare’ [1][2].
• Coloured spectacle lenses are prescribed to manage symptoms of VS [3] and for those 

with dyslexia and migraines, however, there is limited evidence of their efficacy [4].
• This double-masked placebo-controlled randomised crossover control trial (RCT) 

explores the efficacy of coloured lenses for managing VS in adults. 

Participant Demographics
•55 participants completed the trial.

Participant Dropout (n=17, 24%)
•Reason for dropout:
• Did not collect spectacles: n=4
• Formally withdrew:   n=2
• Unenrolled from university: n=2
• Lost to follow-up:    n=9

Figure 1 – RCT Flowchart

Figure 2 – Reading Test Measures Timepoints

Figure 7 – Line Plot of Mean ± SE Change in Wilkins Rate of Reading Test Reading Speed over Time by 
Intervention

Figure 5 – Wilkins Rate of Reading Test

Pattern Glare Test Symptoms (✓):
❑ Colours in the white spaces?  Spatial Frequency (SF): ☐ 0.5cpd
❑ Bending of lines?       ☐ 3.0cpd
❑ Blurring of lines?        ☐ 12.0cpd
❑ Shimmering/Flickering of lines?
❑ Lines fading?
❑ ‘Shadowy’ shapes in the lines? 
❑ Other symptoms seen?       Score: ___ / 7

Figure 6 – Pattern Glare Test Series, Demonstration & Score Card

Table 1 – Baseline Participant Characteristics Compared Between Completed 
Participants and Dropouts 

Table 2 – Mean WRRT Reading Speed for each Intervention & Percentage Change in Reading Speed from 
Baseline to 6-weeks Post-spectacle Wear.

Covariate x Time Interaction Within-Subject Effects p-value

Number of WRRT Errors 0.404

Baseline WRRT Reading Speed <0.001

Engagement Score 0.321

Chromaticity Difference 0.090
Table 3 – Covariate by Time Interactions Reported Significance Values 
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Results  – Head-to-Head Comparison

Conclusions

Intervention Chosen n %

Optimal Tinted Lenses 32 58.2

Sub-Optimal Tinted Lenses 23 41.8
Table 5 – Number & proportion of participants choosing each intervention 
when asked whether they preferred optimal or sub-optimal tinted lenses.

While a small majority of participants chose the 
optimally tinted lenses as their preferred option, this 
was not significantly different to chance (i.e. no 
difference compared to 50%, one sample test of 
proportion, p=0.22).

Methods
Figures 1 and 2 below describe the RCT 
procedures and measurement timepoints.

Determining Treatment and Control Lenses
•Optimal and sub-optimal precision tints 

determined by Intuitive Colorimetry  (figure 3). 
Participants identify beneficial chromaticity.
•Sub-optimal tint inert – no change to symptoms 

noted, but colour difference apparent (figure 4).
•Frames identical for researcher and participant 

masking.

Figure 4 – Optimal & Sub-
Optimal Tint

Figure 3 – Intuitive Colorimeter 

Key Outcome Measures
•Reading Speed: Wilkins Rate of Reading Test 

(WRRT, words per minute (wpm) figure 5).
•Visual Discomfort: Pattern Glare Test (PGT, 

number of symptoms 0-7, figure 6).

Full RCT 
protocol QR 

code [6]

ClinicalTrials.Gov Registry
ID: NCT04318106

Statistical Analysis 
Mean ± SD reading speed calculated for each timepoint 
Differences between key outcome measures by time and intervention were evaluated 
using Repeated Measures Analysis of Covariance (ANCOVA). Covariates considered were:

•Number of errors, WRRT.
•Baseline reading speed, wpm WRRT.
•Chromaticity difference between optimal & sub-optimal lenses, in terms of u’ and v’ 

values.
•Spectacle wear engagement score (range 0 (poor engagement)-24 (full engagement)). 

The number (%) of participants choosing optimal vs sub optimal tint was compared (one 
sample test of proportion). 

Baseline 
Participant 
Characteristics

Completed 
Participants 

(n=55)
Dropouts 

(n=17) Significance
Age 20.8±3.9 years 20.5±2.6 years p=0.40

Gender M=6; F=47; N=2 M=4; F=12; N=1 p=0.46

Baseline Total 
Symptom Score – 
Median (IQR) 34 (26-50.5) 33 (25-39) p=0.33

Baseline MidSF 
PGT Score – 
Median (IQR) 4 (4-5) 4 (4-5) p=0.82

Median (Min-Max) 
[IQR] Mid SF PGT 
Scores Baseline Initial Collection 6-Weeks

Optimal Tint
5 

(2-7)
[4-5]

4 
(0-7)
[2-5]

3 
(1-7)
[2-4]

Sub-Optimal Tint
5

(2-7)
[4-6]

3
(1-7)
[2-5]

4
(1-7)
[3-5]

A significant reduction in Mid SFPGT scores over time was noted: 
ANOVA F(1.99,196.2)=44.42, p<0.001, ηp2 =0.29. 
Pattern of change of Mid SF scores was not significantly different by 
intervention: ANOVA F(1,108)=0.06, p=0.81, ηp2 =0.001.
Post-hoc pairwise comparison showed no difference in initial collection 
and 6-week timepoints (p=0.55), but was significant for baseline 
compared to both initial and 6-week timepoints (p<0.001)

Table 4 – Median, Maximum, Minimum & IQR Mid-Spatial Frequency Pattern Glare Test Scores for 
Optimal & Sub-Optimal Tints from Baseline to 6-Weeks Post-Spectacle Wear.

A similar significant decrease in pattern glare test score was 
demonstrated over time for both low and high spatial frequencies 
but no significant interaction was noted by intervention. 

Figure 8 – Line Plot of Median Change in Mid SF PGT Score Over Time for Each Invention

Results – Change in Reading Speed & Mid SF Pattern Glare from Baseline to 6-weeks: Optimal vs Sub-Optimal Tint

Figure 9 – Scatterplot of 6-week change in reading speed with optimal vs sub-optimal tints 

• On average, coloured spectacle lenses improved 
reading speed and reduced pattern glare severity 
over time in individuals experiencing visual stress. 

• Both optimal and sub-optimal tints provided 
benefit, with few participants responding solely to 
the optimal tint.

• These findings suggest that while coloured lenses 
are generally effective, the precision of tint 
individualisation may be less critical than previously 
thought. This supports earlier findings by Suttle and 
colleagues [8].

• Comparison of reading speed and pattern glare 
scores show that the effect of precision tints is 
sustained over a 6-week period.

• Future analyses will explore symptom profiles in 
greater detail and investigate whether specific 
clinical or demographic factors can predict which 
individuals are most likely to benefit from these 
interventions.

Figure 10 – Scatterplot of 6-week change in Mid SF PGT Scores with Optimal vs Sub-Optimal Tints
Key
• Greater reduction with sub-optimal lenses (n=12)
• Greater reduction with optimal lenses (n=27)
• Equal effect with both lenses (n=9)
• No change with optimal lenses but increase with sub-
optimal lenses (n=4)
• No change with sub-optimal lenses but increase with 
optimal lenses (n=3)

Spearman Rho (two-tailed), 
demonstrated strong correlation 
between changes by intervention 
(p=0.01, ρ = 0.34)

Using previously reported [7] within subject standard deviation on the 
WRRT, individual variability in response to treatments are seen in Figure 8.
Pearson’s Correlation (two-tailed), showed weak association between the 
changes by intervention (p=0.08, R2 = 0.006). 

Key
• Read faster (≥+7wpm) with sub-optimal lenses than optimal (n=18)
• Read faster (≥+7wpm) with optimal lenses than sub-optimal (n=16)
• Read faster with at least 1-intervention, but by <7wpm (n=17)
• Read slower with both interventions over 6-weeks (n=4)
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