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Aim 
Children with neurological impairment often have 
impaired visual function, including contrast sensitivity 
(CS). They may be unable to communicate their 
visual impairment and can be difficult to test. 
Subjective testing methods can be slow and 
inaccurate. Our aims were to: 
1. Design a novel visual evoked potential (VEP) test. 
VEPs are a measure of the electrical activity of the 
brain in response to visual patterns and provide an 
objective, direct measure of vision. 
2. Collect normative, developmental data for this VEP 
contrast test for subsequent clinical use. 
3. Produce a tool to demonstrate the nature and 
degree of visual impairment to parents and teachers.  
 
Project Outline/Methodology 
We recorded the CS values of 112 infants and 
children, 12 adults (with normal and artificially 
degraded vision) and 16 adult patients with poor 
vision, using the VEP test of contrast as well as age-
appropriate standard, subjective measures of CS. 
 
Key Results 
We established the best parameters with which to 
produce a CS VEP test. Comparisons between VEP 
and subjective CS values showed them to be related. 
With these data we were able to establish a formula 
from which we can predict the subjective CS from a 
VEP measure, giving an indication of the patient’s 
real visual experience.  
We collected age-related norms from 112 infants and 
children. We produced a set of reliable clinical norms 
to be used in the Vision Clinic. We found VEP CS to 
rise in infancy and early childhood, reaching adult 
levels at an age of 3.75 years. We found that CS for 
small and medium patterns was fully developed by 
school age, whereas sensitivity to larger patterns 
continued to develop through early childhood, 
reaching adult levels by 8-15 years. 
 
Conclusions 
We have succeeded in developing an objective and 
efficient method of assessing CS in infants as young 

as one month of age. Our results show that different 
visual functions develop at different rates, 
highlighting the importance of using an appropriate 
test to assess CS.  
 
What does this study add to the field? 
Several techniques are commercially available for 
testing CS; none are suitable to test neurologically-
impaired children. We have developed such a system 
for this difficult to test population. It clarifies the 
maturation of CS and provides an objective technique 
not previously available to our patients. 
 
Implications for Practice or Policy 
Visual acuity is routinely measured in paediatric 
patients, but CS is less frequently assessed. Our new 
VEP test, which has already been implemented in 
routine clinical testing, is warranted to determine CS 
in children with visual impairment who are difficult to 
test. We have also developed a computer program 
which degrades images according to data from the 
VEP test: the amount of impairment is thus clear to 
parents and teachers and can help to guide 
intervention strategies. This equipment significantly 
enhances the clinical service which can be provided 
by paediatric vision assessment clinics and warrants 
evaluation in visually impaired children and 
subsequent distribution to such clinics. 
 
Where to next? 
The new test will be used in clinics and will provide 
data on the natural incidence of impaired CS in those 
paediatric patients who cannot comply with 
subjective testing. The method of demonstrating the 
results of CS will inform parents and carers. We plan 
to make these strategies available internationally. We 
plan to develop similar objective tests for other 
aspects of visual function, including motion, colour 
perception, and visual field analysis, along with 
methods of simulating the children’s vision so that 
everyone looking after the children can understand 
and work within their visual limitations. 
 
Further details from: 
Dr. J Calvert 
Vision Sciences Department 
Glasgow Caledonian University, Glasgow. 
j.calvert@gcal.ac.uk 

ASSESSMENT OF CONTRAST SENSITIVITY IN INFANTS AND CHILDREN WITH 
NEUROLOGICAL IMPAIRMENTS; THE DEVELOPMENT AND IMPLEMENTATION OF A NOVEL 

TEST USING VISUAL EVOKED POTENTIALS

 

Chief Scientist Office, St Andrews House, Regent Road, Edinburgh, EH1 3DG Tel:0131 244 2248

www.show.scot.nhs.uk/cso/index.htm 

Scottish Executive Health Department Chief Scientist Office


