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Low visual aids (LVA), such as magnifiers, telescopes and electronic devices, are regularly issued to the adults with visual impairment.  The success of a LVA is often measured in terms of improvements in reading ability and fluency although a LVA can also aid the activities of daily living and promote independence for the user. Whether the same overall benefits are enjoyed amongst the paediatric population is unclear with limited published evidence in this field. In studies which have considered this issue, improvements in visual acuity with low visual aids can be highly significant1.  LVA can also potentially improve development in other areas, such as child independence and social interaction2. The rate of usage of a LVA within the paediatric population remains unknown whilst the method of assessing and supporting the potential LVA user is also subject to variation.  
This study is concerned with identifying the rate of use of LVA amongst the paediatric population living in Scotland. The Visual Impairment Scotland database was used as a research tool to understand factors influencing LVA use amongst children/young people. The Parent-Led System of Notification which underpins the VI Scotland database was introduced in the year 2000 in order to capture health and education information about visually impaired children living in Scotland3. The resultant comprehensive profiles are built using specially designed questionnaires which are completed by Parents, health and education professionals involved in the care of the child.  The data captured allows an in-depth review to compare profiles of children with an LVA from those without.
Methodology

Two sample groups were formed depending on whether parents answered yes or no to the question ‘Does your child use a low vision aid?’ Comparisons were made on the basis of age, aetiology, level of visual acuity and presence of additional conditions/disabilities. All profiles were included with the exception of children under the age of 2 years, vision scores better than 6/9 (these children would not be expected to use an LVA- they may still exist within the VI Scotland database on the basis of having visual perceptual difficulties as a consequence of Cerebral Visual Impairment or a significant field loss) or vision levels recorded as no perception of light or light perception only.  
The aetiology of the visual impairment was grouped according to anatomical site affected; optic nerve, whole globe, brain, cornea, retina, iris, lens, brain and eye. The additional disabilities present were included; cerebral palsy, hearing impairment, physical, learning difficulty and speech and language problems. Since LVA use can often be instigated by teachers of the visually impaired it is also important to investigate their belief systems surrounding the use of LVA amongst education professionals. This was researched in the form of a focus group. The group used in this study consisted of 5 visiting teachers of the visually impaired (VTVI’s) from one area in Scotland. Data analysis was performed using SPSS data package and applying the chi-squared test for independence to detect statistically significant relationships between LVA use and gender, disability and primary diagnosis. The Mann Whitney U test was used to detect the significance of visual acuity and age of child on LVA use: P<0.05 was taken as statistically significant.

Results 
Only 454 children from the 1007 profiles (56% male/ 44% Female) specified whether their child used an LVA.  Sample group 1 (Yes LVA) comprised 157 (35%) children with 298 (66%) children forming sample group 2 (No LVA) giving a usage rate of 35%
Gender and Age

There is no evidence to suggest that gender has a significant influence on LVA use (P=0.546) whilst age appeared to play a much greater role as shown in Table 1  The age of the child significantly affects the likelihood of a child using an LVA (P<0.005), with older children more likely to use one. Two thirds of the children using an LVA were aged 15 and over. There are no children using an LVA under the age of 5. 

	
	SG1 Yes LVA (n=157)
	SG2 No LVA (n=298)

	
	Mean
	Range
	S.D
	Mean
	Range
	S.D

	Age of Child (years)
	15 years
	7-18
	3.550
	11 years
	3-18
	4.581

	≤ 5 years
	0
	22

	6-8 years
	2
	51

	9-11 years
	14
	68

	12-15 years
	37
	81

	16+ years
	103
	76


Table 1 Age Distribution in both sample groups.
Visual Diagnosis    
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Chart 1 Distribution of site of lesion in both sample groups

In the sample of 454 children, the child’s diagnosis significantly affected LVA use (P<0.005). The visual impairment in the majority of children without a LVA was caused by damage to the brain (55%) (versus 29% with an LVA) with children with damage to the brain significantly less likely to use an LVA (P= <0.005). The distribution of aetiology is shown in chart 1.
Level of Vision and Age at Diagnosis
Table 2 shows the breakdown of vision scores for the 2 groups showing no significant effect of baseline vision on issue of an LVA. Similarly there was no effect of age of onset/diagnosis with 81% of children being diagnosed within the first year of life. There is no statistically significant difference in diagnosis made at birth with 75% in SG1 and 76% in SG2.  

	Visual Acuity (logmar and snellen)
	SG1 Yes LVA ( n=137)
	SG2 No LVA (n=265)

	< 0.3 (<6/12)
	10
	42

	≥0.3 to <0.6 (6/12 to <6/24)
	25
	65

	≥0.6 to <0.9 (6/24 to <6/48)
	58
	81

	≥0.9 to <1.2 (6/36 to <6/95)
	30
	41

	≥1.2 to <1.5 ( 6/95 to <6/190)
	14
	31

	≥1.5 (≥ 6/190)
	0
	5


Table 2 Comparison of the visual acuity of profiles in both sample groups

Additional Disabilities
A total of 64 % of all children had additional disabilities present. 76% of children in sample group 2 had additional disabilities versus 40% in sample group 1. There is significant evidence to suggest that children not using an LVA were more likely to have additional disabilities (P< 0.005). 22% of children with an LVA suffered from cerebral palsy, compared with 35% of children without see Table 3. 40% (n=90) had ≥ 3 additional disabilities compared with 19% (n=12) of children in SG1. 42% of children not using an LVA had learning difficulties compared with 21%.

	Type of Disability
	SG1-Yes LVA
	SG2- No LVA

	Cerebral Palsy
	14
	79

	Learning difficulty
	32
	124

	Cerebral Palsy + learning difficulty
	9
	42

	≥ 3 additional disabilities
	12
	90

	Hearing Impairment
	11
	27


Table 3 Type of disabilities present in both sample groups.

Type of LVA 
The most common LVA was a handheld magnifier, used by 81% of children. Other types of LVA were poorly represented and in particular distance LVA such as telescope and binoculars. 

Focus Group
Changes in education and technology have superseded LVA in many schools, allowing children to view most reading material and illustrations in large print. A summary of the discussion points raised at the focus group can be seen in Table 4.
	Pro’s of an LVA
	Issues to consider

	· They are cheap

· Easy to use

· Give a child independence and improve social skills

· Children prefer to use the handheld magnifiers as they are small and can be easily concealed in their pocket or bag


	· LVA’s are not used enough in schools and at home

· No notification system- telling teachers that a child has been issued with an LVA

· A significant lack of knowledge as to how to use an LVA, and benefits that can be achieved

· Children can feel embarrassed using LVA

· No structured referral pathway or review system, with protocol in place


 Table 4. Summarises the main points raised in the focus group

Discussion
The main aims of this study were to determine the rate of LVA usage amongst children notified to the VI Scotland database and to identify factors influencing this rate. A rate of 35% was estimated based on the responses of Parents completing a questionnaire at the time of notification to VI Scotland. Using a parent questionnaire does have limitations with only half of the total profiles (1007) containing a Yes or No answer to the question asked. The remainder were blank. A number of speculations can be made as to why this is the case although it may be that Parents are unsure what LVA actually are. If this is the case then our estimate of 35% is likely to be an overestimation.
What are the potential benefits from using an LVA?  According to adult studies a number of benefits have been recognised including optimising residual vision and enabling independence.  If we want to equip children and young people with the best possible tools to minimise their visual impairment would we not expect LVA issue/use to be higher than 35%?  It is well recognised that early intervention in cases of children with visual impairment is paramount to ensure that each child reaches their potential and the impact of their visual impairment is minimised. Developmental setback in children initially thought to be of normal cognitive potential is a serious complication of severe visual impairment4. The reason that younger children may not be introduced to LVA may be due in part to the belief that LVA are used to improve reading speed/fluency and that their use beyond this has not been considered fully. A study in the use of LVA in children aged 18-60 months with severe visual disability demonstrated that half the children showed improved functional vision and one-third retained the magnifier for continued use5. With this evidence in mind, future funding and research may be directed towards implementing appropriate services and training in pre-school children.  
As children progress through primary and secondary school, the visual demands increase, and enlargement of print is not always appropriate, especially in activities such as map work. The VTVI’s supported this finding, but also reported a change in the child’s attitude towards using their LVA.  Even when the child/young person recognised the benefits of using an LVA, they were reluctant to use them for fear of being judged differently by their peers. The early introduction of an LVA in preschool children may help to relieve the stigma associated with their use.

Since most children are diagnosed within the first year of life it is an interesting point that children are not typically using an LVA until they are in late primary/early secondary school if at all. A similar study on the use of LVA in children also found that older children are more likely to use an LVA but advocates that children with visual impairment should be referred for an initial LVA assessment in the pre-school years6.There is also evidence to show that children have the capacity to engage with and use a LVA from the age of 27.  Having a physical disability may impact on the manual dexterity requirement to use some versions of a LVA but clarification on minimum requirements needed may help to introduce LVA to a wider group of potential users. Interestingly, a number of cases of dual sensory loss were not using a LVA although it is unclear why a hearing impairment, in the absence of any other additional disability on our criteria, would preclude the use of a LVA.
The profile from this study showed that a typical LVA user is an older child, with no additional disability and who had an anterior pathway or ocular aetiology (all at P<0.005). What is of interest however are the cases whereby LVA are being used ‘against the odds’. Further study is planned to identify the critical factors in cases of children with visual impairment and additional disabilities that may preclude or support LVA use. In addition, further work is planned to explore the perceived barriers to considering LVA use in pre school children and thus how best to encourage their use.  
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