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BASIC MEDICAL SURVEILLANCE ESSENTIALS FOR PEOPLE WITH 

DOWN SYNDROME 
 

OPHTHALMIC PROBLEMS – BACKGROUND NOTES 
 
 
These background notes should be read in conjunction with the DSMIG surveillance 
guideline on ophthalmic problems. To avoid confusion references which appear here 
and in the guideline are numbered as in the guideline. Numbers for new references 
relevant to these background notes start at 30.   
 
Point 1. Gives fully referenced background information about the nature and prevalence of 
ocular disorder in this population.  
 
Point 2. With reference to the need for examination for cataract both in the newborn period 
and at age 6 weeks we follow recommendations for all children made by the Children’s 
Subgroup of the National Screening committee (NSC) of the UK in 2000 (10) and Hall (30) The 
NSC guideline was reviewed in 2009 (www.nsc.nhs.uk) and no changes were recommended. 
We note that the effectiveness of this 2 stage approach has not been fully evaluated (10). 
However it is salutary to read that previously, at a national level, a study by the British 
Congenital Cataract Interest Group found that despite specific guidance at that time less than 
half of newly diagnosed cataracts had been detected at the newborn and 6 week examinations. 
(31)  
In response to this finding the same group addressed the training needs for those carrying out 
these early ophthalmic examinations (32). Hence we have stressed that for this high risk group 
of babies with Down syndrome it is essential that these examinations are undertaken by a 
‘trained person’. 

 
Point 3. This good practice point is not evidence based but by consensus we have stressed the 
need for ongoing paediatric monitoring of gaze, visual behaviour, and attention in the first 18 
months. This is because of the risk of cataract having been missed in the first weeks of life, 
because of ongoing low risk of developing infantile glaucoma (7, 35) and because of the high 
risk of other ocular abnormalities.(see guideline. point 1).  
 
We did not consider that formal ophthalmic screening was necessary until age 18 months 
because the possibility of significant ophthalmic abnormality in the intervening months 
should be clinically obvious to an experienced paediatrician who can then refer for expert 
ophthalmologic review. It is however essential that this need for paediatric monitoring is 
included in local review protocols covering the first 18 months of life.   
 
Point 4.  It is from the age of 18 months that our recommendations differ from those for the 
general population as set out in the National Screening Guideline (10, 30).  For these children 
Hall et al (30) do not recommend vision screening before school age but they state that ‘all 
children with dysmorphic syndromes or neurodevelopmental problems should undergo a 
specialist eye examination as some may have serious defects of vision’. We have 
recommended two such examinations, one at 18 months – 2 years and another at age 4 years 
for the following reasons. 
 
Investigations by Woodhouse et al (4,5), Haugen et al (2) and Courage et al (18) have all revealed 
very distinct, complex and aberrant visual development in children with Down syndrome 
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from the early months of life until school age. Furthermore Roizen et al37 in a comparison 
study demonstrated that whilst a developmental paediatrician found abnormalities of vision in 
40% of a group of children with Down syndrome a paediatric ophthalmologist identified a 
further 21% with problems, thus supporting a need for specialist examination.   
 
In typically developing children, distribution of refraction is wide at birth and narrows over 
the first few years of life so that by school age very few children have a significant refractive 
error; this is the process of emmetropisation. However development in this respect is different 
for children with Down syndrome. For these children, although the distribution of refraction 
in early infancy is similar to that in typically developing children, longitudinal studies of 
refraction have shown that the distribution widens over time, rather than narrows, and that 
failure of emmetropisation is common.  Data from Woodhouse and colleagues (3) shows that 
only 25% of those who had significant refractive errors in infancy showed emmetropisation 
and 20% who had no significant refractive errors went on to develop refractive errors.  In 
addition however research findings also show that the majority of children with Down 
syndrome have below normal acuity even in the absence of ocular anomalies and with 
refractive errors fully corrected (18, 19).   
 
Both Woodhouse and colleagues (4. 5) and Haugen et al (2), using dynamic retinoscopy, have 
demonstrated poor accommodation in many of these young children. They tend to under-
accommodate and this results in blurred near vision which undoubtedly contributes to the 
below normal acuity. Courage (18) and others also speculate that neurodevelopmental problems 
may play a part. 
 
All of these findings (  2,3,4,5,13, 18) indicate an incontrovertible need for frequent ocular 
appraisal in the early years. Because problems with near vision are exacerbated by poor 
accommodation, we have stressed the need to check distance and near functioning at every 
review, whenever this is developmentally possible, (see guideline point 7) and at all ages to 
consider a prescription for near correction or bifocals. Practitioners should have a high index 
of clinical suspicion and note peering or other unusual visual behaviour especially in young 
children who are unable to co-operate fully.  
 
We have been criticized for citing unpublished data (11. 12) as the basis for our statement that 
one third of children will have ocular/visual defects by age 18 months to 2 years. This 
information is enmeshed in Woodhouse’s papers (1) giving data on prevalence of refractive 
errors, strabismus and nystagmus, but has not been published as such. Unfortunately Crofts’ 
data on children attending a specialist Down syndrome clinic in Oxford though collated and 
presented at meetings has never been put forward for publication. 
 
It has however been suggested to us that even if at least a third of children have significant 
visual or ocular disorder by age 18 months to 2 years there is no evidence that benefit 
necessarily results from correcting refractive and/or accommodative errors at this early age. 
Some argue that screening is better delayed until nearer the time that the child will go to 
school.  
 
A difficulty with this approach is that between age 2 and 3 years children increasingly need to 
use their near vision for activities both at home and in nursery or playschool environments. 
Uncorrected hypermetropia will confer additional disadvantage for a child already struggling 
with learning difficulties. Defective accommodation will also contribute to blurred near 
vision. Early identification and consideration of full correction of hypermetropia with 
spectacles or bifocal lenses should reduce the burden of disadvantage. Even those without a 
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refractive error in infancy should be re-examined again age 4 as this could develop. This 
approach has been implemented in some centres following publication of DSMIG Guideline, 
and is effective and practical (33) 

 
Point 5. The evidence for ongoing failed emmetropisation (see above) and robust evidence 
that 50% of those with Down syndrome have refractive errors by age 4 years (1) underlies our 
recommendation that further full ocular review is essential at age 4 even for those without 
refractive error at age 2.  
 
Points 6, 7 and 8.  The guideline hereafter is mainly straightforward and includes many 
‘good practice’ points.  Many hospital clinics are now prescribing bifocals as the evidence for 
their benefit mounts, including improvement in visual perceptual skills and literacy (17, 36). 
There is no doubt that they are effective at improving focus at near (17, 38) and many children 
choose to wear them all the time. Furthermore extrapolating from the experiences of older 
presbyopes who experience great subjective relief when increasing hypermetropia and poor 
accommodation are corrected by spectacles, it is reasonable to expect that young children 
with Down syndrome will benefit likewise. It is interesting to note that evidence is emerging 
which suggests that some children who wear bifocal lenses ‘learn’ to accommodate and are 
subsequently able to give them up ( 38)  Hence our consensus view is that the provision of 
bifocal glasses is good practice. 
 
Point 9. We have pointed out that nasolacrimal duct obstruction occurs commonly in young 
children with Down syndrome (20, 22). Stephens et al (34) found that although this may take 
longer to resolve than in typically developing children spontaneous resolution commonly 
occurs by age 2 years and the majority resolve by 3 years. However specialist referral may be 
necessary in persistent or troublesome cases.  
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