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What is Low
Vision?

Vision that is not
adequate for a person’s
needs

Term implies some
reduction in visual acuity
and/or visual field

Legal Blindness is a

subset of Low Vision * 1 sees nothing * 1 has vision impairment
* 1 sees light * 4 have normal sight
« 5 are legally blind 2 are deaf-blind
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Public Health Significance of Pediatric VI
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« Estimated 1 to 3 per 10,000 children

http://www.who.int/ Global estimate of the

blindness/GLOBA
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‘ | | * Only cataract ranks higher on the global
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Rehabilitation for Children with Low Vision

« GOAL.: to level the playing field — provide the tools and techniques to minimize
the effects of vision impairment on daily activities, including school.

+ FOUNDATION: a comprehensive eye health examination. Followed by low vision
evaluation including prescription of devices and recommendations that are
individualized for each child.

« BEST PRACTICE: team approach including optometrists, ophthalmologists,
therapists, orientation & mobility specialists, parents and educators.

« CHALLENGES: shortages of teachers with certification in vision impairment, low
reimbursement for vision rehabilitation, lack of funding for devices and equment
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Common Causes of Low Vision in
Children

* Hereditary
 Albinism

- Retinal Degeneration e ZE - RIS
« Achromatopsia (( 2 puine £ 8 }g{_‘gg
« Cataract o BQEA%TEQTLOE\SQW FsToC
 Aniridia 2?582

* Not-inherited

« Retinopathy of prematurity
« Optic Nerve Hypoplasia
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DeCarlo, et al,

Optom Vis Soi, 2012 Comparing Children with and without

vision impairment using the PedsQL 4.0

I Quality of Life

Child Focus Groups Parent Focus Groups

Total PedsQL Visual Imp | Control
4.0 Score Mean (SD) | Mean (SD) | p-value
i school-related |GG
psychosocial ‘ Children (8-12) n=32 n=19
glasses & adaptive e’;ﬁ;‘izif,';:“ EE—— Child Report 77.0 (11.7) | 85.1 (11.6) | 0.02*
equipment _ Parent Report 77.4(12.2) |88.8(12.2) [0.002*
school-related psychosocial |G Teens (13-18) n=38 n=25
medical care & qeneral vision Child Report 832 (11.2) | 90.9(8.4) |0.005%
symptoms Parent Report | 75.0 (16.5) | 92.1 (6.5) | <0.001*
i medical care &
moblity symptoms |
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Prevalence of attention-deficit/hyperactivity disorder
among children with vision impairment

Dawn K. DeCarlo, OD, MSPH," Ellen Bowman, MA, COMS,* Cara Monroe, MSPH,
Robert Kline, PhD,® Gerald McGwin Jr, MS, PhD, and Cynthia Owsley, PhD, MSPH"

Table 1. Demographic and ocular characteristics for the entire sample and for the subgroups of those who have ever had an ADHD diagnosis as
well as those who have never had an ADHD diagnosis

Overall (n = 245) Ever ADHD (n = 56) Never ADHD (n = 189) Pvalue

Better eye VA logMAR, mean + SD 0.73 + 038 065+ 033 0.76 + 0.39 0.02
Worse Eye VA" logMAR, mean + SD 093 +0.38 0.81 +0.32 0.97 + 0.40 0.001
Age, mean + SD 107 + 3.8 11.2+32 105 £ 4.0 09
Nystagmus

Present, n (%) 165 (69.6) 30 (18.2) 135 (81.8) 0.03

Absent, n (%) 72 (30.4) 23 (31.9) 49 (68.1)
Sex

Male, n (%) 141 (57.8) 34 (24.1) 107 (75.9) 05

Female, n (%) 103 (42.2) 21 (204) 82 (79.6)
Race

White, n (%) 169 (69) 44 (26) 125 (74) 0.1

Nonwhite,” n (%) 76 (31) 12 (15.8) 64 (84.2)

JAAPOS, 2014
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ADHD and Vision Problems in the National
Survey of Children’s Health

- “ . = A | o : + 5 .
Dawn K. DeCarlo*, Mark Swanson®, Gerald McGwin', Kristina Visscher*, and Cynthia Owsley

Unadjusted associations between ADHD and vision

problem severity

Mild VP Moderate VP Severe VP
OR (95% ClI) OR (95% ClI) OR (95% CI)
Any level ADHD 1.8(1.1-29) 2.6(1.6-4.1) 1.6(0.8-3.1)
Severity ADHD* 1.9(1.2-3.00 28(01.7-4.4 1.6(0.8-3.3)
Medicated ADHD 1.4 (0.6-3.0) 0.5(0.2-1.2) 1.3(0.4-3.4)

Reference group: no vision problems.
*Ordinal regression, odds of being in higher ADHD severity category.
VP, vision problems not correctable with glasses or contact lenses.



I Reading by Children with Low Vision

\ Control p-value \ Control  p-value
122 +49 168 £ 63 0.2 98 £ 35 116 £ 20 0.4
4-6 144 + 52 392 £ 180 <0.01* 129 + 46 136 £27 0.6
7-9 201 £41 387 £224 <0.01* 163 +49 175145 0.5
10-12 174 £45 472+ 243 <0.01* 157 +47 187 + 28 0.2
163+ 54 376 £209 <0.01* 140 + 51 156 + 42 0.1
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Reading in Emerging Readers with Low Vision

Correlation of Visual Acuity and Basic
Reading Skills Cluster Standard Score
160- (all participants at first visit)
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Correlation of Executive Function Battery Correlation of Beery Visual Motor Correlation of Best Rapid Automatized

and Visual Acuity Integration and Visual Acuity Naming Score with Visual Acuity
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Treatment for Hereditary Retinal Degeneration
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Treatlng hereditary retinal degenerations is not science fiction
Gene replacement
Gene editing,
Trophic factors
Optogenetics
Cell therapy
Prosthetics

We now have an FDA approved gene therapy for Leber
Congenital Amaurosis (a severe early onset cause of
blindness)
» 3 patients seen in the UAB Center for Low Vision
Rehabilitation have been treated with remarkable results
Treatments for many other genetic eye diseases are under
investigation
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Summary and Future Work

Children with vision impairment are a small proportion of the children in
the US, however VI has lifelong impact.

There are resources and equiﬁment to help ameliorate the disability
caused by vision impairment, however they are not universally available
aRdrE:hlldren in rural areas are typically more affected by these
shortages.

Research on the impact of vision impairment in children is scarce, but our
work shows that many of these children CAN and DO keep up with their
normally sighted peers.

Work is underway to better understand the relationship between impaired
I\/|S|or] and learning so that we can maximize the success of children with
ow vision.

Medical treatments for many genetic eye disorders are on the horizon.
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