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Introduction
In this feature, I would like to introduce you to a range of visual difficulties which can be experienced by children with autism, but often remain undiagnosed. The medical term is cerebral vision impairment (CVI), or brain-related vision impairment. It refers to difficulties in interpreting (by the brain) what is seen by the eyes. The focus will be on children, but a lot of what is being explained also applies to adults.

What is autism?
The answer to this question probably depends on who is responding. However, most people would agree that communication and social interaction, restricted and repetitive behaviours, and sensory differences are key elements.  For an official diagnosis of Autism Spectrum Disorder (ASD), the symptoms must be significant enough to cause impairment in social, occupational, or other important areas of functioning¹. Did you notice that diagnosis of ASD is based on a set of behavioural characteristics, but does not give a cause for these behaviours? It may not always be possible to identify the underlying mechanisms leading to certain behaviours. However, it can be a great help if some of the underlying difficulties are identified and understood, so that adaptive strategies can be implemented to minimise the negative impacts in everyday life. 

What is cerebral vision impairment (CVI)?
Most people are familiar with autism, but not many people have heard of CVI, or cerebral vision impairment. This is interesting, because a lot of behaviours observed in autism are also observed in CVI. As we noted before, autism is a behavioural diagnosis or label. In contrast, CVI is a clinical diagnosis. It affects the visual areas in the brain, leading to difficulties in spatial awareness and visual recognition. Both conditions can co-exist and for some children their autistic behaviours can at least be in part explained by their visual processing and perception difficulties. CVI is an umbrella term, which means that no two children with CVI are the same. The visual difficulties experienced are unique to every child, depending on the location and extend of damage or malfunction of brain areas.

Autism and eye health
This feature focuses on brain-related visual difficulties, but I want to briefly mention the importance of regular routine eye tests. Autism is associated with a higher risk of eye conditions, such as refractive error (need for glasses) and amblyopia (lazy eye). CVI is usually not identified during a routine eye examination; it requires a specialist CVI screening or assessment. The following sections highlight some visual difficulties typical for children with CVI.

Clarity of vision
Reduced clarity of vision can be caused by problems of the eyes, the brain, or both. It renders it difficult to see small details, unless things are close-up. It applies to objects, places, information in books, on screens and notice boards, but also to details of facial expressions. Affected people tend to hold things close, or sit close to the TV. Some children have delayed visual maturation, which means that the ability to see details developed at a later than expected age. By the time they caught up, a child may have already missed out on the opportunity to learn the meaning of facial expressions and gestures. Some children with CVI have normal clarity of vision, but struggle more with processing visual information.

Lower field impairment
Most people can see the ground ahead of them when they walk. However, this is not the case for everyone. For people with a lower field impairment, it can be tricky to negotiate uneven ground, floor boundaries, steps and kerbs as they cannot process this part of their visual field without conscious effort. For these people, hand gestures in the lower part of the visual field can be completely overlooked, affecting non-verbal communication.

Zooming in and zooming out
Our visual system is designed in an amazing way. It allows us to zoom in to see details and to zoom out to get an overview, and all this happens automatically. If this mechanism is not effective, people either get stuck on particular details without processing the whole scene, or they get distracted by everything around them, rendering it impossible to concentrate on details. Some people describe it as ‘looking through a letterbox’, or as their ‘vision shutting down’. The difficulties tend to be worse when the person is uncomfortable, hungry, tired, stressed or anxious and also when the person is in a busy environment with a lot of clutter, noise or movement. One can appreciate that this can impact on a person’s ability to locate friends in a group or in the playground. It also has an impact on communication and social interactions as the person may not be sure who are standing around them, or they may not be able to see facial expressions or hand gestures when they are outwith their window of vision. It can make it more difficult for a child to learn social language skills from an early age, as the child may not be able to follow what the parent is talking about when the visual cue is not seen or verbally described. Adaptive strategies, such as creating a clutter-free environment, incorporating regular breaks and visual search strategies can positively impact on a person’s level of participation and functioning. One thing we notice in children with difficulties in zooming in and out, is that they often enjoy regular routines and fixed storage for toys and everyday items, so they can use their memory and function on ‘automatic pilot’. Another great strategy, which they often display, is to line up their toys to facilitate visual search. In my consulting room, children often like to map the unfamiliar environment by touch. When they are given the time to walk around and touch things before formal assessments, they often feel more settled and ready to participate. 

Splitting attention
Most people are able to hold a conversation and talk at the same time, or look at the person who is talking to them. But we should not take this for granted. Some people find it very difficult to walk and talk, or to look and listen simultaneously. In order to listen, they have to stop walking to prevent tripping and falling, and in order to listen, they have to turn their face away. Splitting attention between the teacher’s voice, the information on the screen, and the information in the jotter can be exhausting. 

Motion perception
Some people have difficulties seeing things which are moving too fast. Fleeting facial expressions may therefore not be processed by a person with CVI, affecting social communication. Participation in activities with a lot of movement, such as team sports, can be a challenge.

Recognition of faces and facial expressions
The human brain has a dedicated area for recognition of faces and facial expressions. If instant recognition of faces and facial expressions does not take place, one has to work out who people are by other means; for example by memorising specific facial features, listening to their voice, recognising the person by their clothes, hair style, posture, or the topic of conversation. This demands great effort! Additionally, the facial expressions may not be understood, affecting social communication.

Autism and visual perception
We started this feature by describing autism as a condition affecting social interactions and communication. Hopefully, you now appreciate that some of the behavioural characteristics of autism overlap with those of childhood CVI and that if a child presents with these characteristics, it may be worth getting them assessed for CVI to understand how their brain processes vision and how they can be supported with tailored strategies, taking their specific visual difficulties into account. The author has produced a number of videos and resources to explain CVI for different audiences, including more information about affected brain areas and coping strategies. These are available on her website: www.cirtatooth.co.uk.
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