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Abstract

Objective: Understanding pathways to detection for childhood visual impairment is critical
for planning services. We aimed to describe patterns of detection for childhood visual
impairment.

Design and setting: Cross-sectional study using data from British Childhood Visual
Impairment and Blindness Study 2.

Patients: Children newly diagnosed with Visual impairment (V1), Severe Vision Impairment
or blindness (SVI/BL) — ie visual acuity worse than LogMAR 0.5 in both eyes -

were identified through active surveillance, with data collection at diagnosis and one year
later.

Outcome measure: Method of detection of vision/eyes problem.

Results: 784 children (45%, 356 girls) were identified, of whom 313 (40%) had VI, 471
(60%) SVI/BL. Additional non-ophthalmic disorders or impairments (VI/SVI/BL ‘plus’),
were diagnosed in 72% (559/784).

Of the 784, 173 children were detected through routine screening (22%), 248 through
targeted examinations (32%), and 280 through family self-referral (36%) Parents and carers
had only reported symptoms in 55% of children who manifested them, with evidence that
families living in socioeconomically deprived areas were less likely to report concerns.
Paediatricians were the professionals most likely to raise initial suspicion of visual disability.
Conclusions: Our findings show that targeted screening and surveillance is important for the
detection of full spectrum childhood visual impairment (VI/SVI/BL), as a significant
proportion of children will not have symptoms, or their parents or carers will not report
symptoms. As paediatricians were the professionals most commonly involved in detection, it
would be helpful if their core competencies included the skills needed to undertake simple

assessments of vision.
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INTRODUCTION

Prompt intervention for sight threatening disorders is needed during the critical periods of
visual development to avoid life-long disability.":? Timely intervention also ameliorates the
educational, developmental and quality of life impact of untreatable disorders,® and early
detection enables prompt diagnosis of underlying or associated disease.*

In recognition of the importance of early detection, several countries have established whole
population screening programmes (table 1).° Examples include the United Kingdom’s (UK’s)
Public Health England National Screening Committee Newborn and Infant Physical
Examination (NIPE).2>®7 As in other countries, there are also UK recommendations about
surveillance and targeted screening in children at higher risk of sight impairment, due to
shared aetiology, or those for whom an additional impairment would be particularly
impactful, eg those with sensorineural hearing loss, or preterm infants.>® Detection of serious
eye conditions is a shared responsibility across different specialities, as seen in the
coordination between neonatology and ophthalmology for retinopathy of prematurity (ROP)
screening.®

In 2003 the British Childhood Visual Impairment and Blindness Study (BCVI1S)*° reported
that for many children newly diagnosed with severe visual impairment or blindness (SVI/BL,
ie vision worse than 1.0 logMAR, or ‘10 fold worse’ than normal acuity levels, normal acuity
being 0.0 logMAR, or 6/6 in the older Snellen notation)!, parents were unaware of the
child’s visual problem.® Since then, the NHS Healthy Child Programme has promoted family
health education on normal visual development, including guidance on key childhood
developmental visual milestones, described within the Personal Child Health Record
provided to each newborn’s family.!? Findings from BCVIS1 also helped to formalize the

NIPE screening and childhood vision screening at 4-5 years programmes.*3
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The adverse impact of severe visual impairment/blindness on developmental and lifelong
socio-economic outcomes is well established,*!® with a growing evidence of the impact of
‘milder’ visual impairment on social, general and mental health outcomes.* Visual
impairment (VI, or acuity between 0.5 -‘5 fold worse’ - and 1.0 logMAR) predicts a
requirement for additional educational support, such as low vision aids.’®* However the
patterns of detection of childhood visual impairment across the full spectrum of severity are
unknown.

We aimed to address this evidence gap using data from British Childhood Visual Impairment
and Blindness Study 2, the first prospective, population-based observational study of the
incidence, causes, and short-term health outcomes for children with all-cause vision
impairment, severe vision impairment and blindness?’

METHODS

Study design

A prospective population based cross-sectional study of children newly diagnosed with visual
impairment, severe visual impairment or blindness, referred to as visual disability for brevity.
Case definition

Any child or young person aged <18 years resident in the UK and newly diagnosed with
impaired acuity as classified using the World Health Organization’s International
Classification of Disease (ICD-10) taxonomy,*! ie a level of 0.50 logMAR or worse in both
eyes or better seeing eye, or an equivalent vision level as assessed by qualitative measures.*’
Case ascertainment and data collection and management

Study methods have been reported previously.!” In summary, cases were ascertained over a
12-month period starting October 2015. Active surveillance was undertaken, simultaneously
but independently, through two national surveillance schemes, the British Ophthalmological

and Paediatric Surveillance Units (BOSU and BPSU). Clinical and demographic data were
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collected at diagnosis and one year later using study specific standardized proforma, and
included age at detection of the ocular or vision problem, whether there were symptoms at
detection, the context in which detection occurred, and who (parent, carer, paediatrician,
ophthalmologist or other professional) first suspected the presence of a vision or eye problem.
Analysis

Children were grouped by absence/presence of other significant non-ophthalmic impairments
or conditions, referred to as ‘VI/SVI/BL isolated’ or ‘VI/SVI/BL plus’ respectively.
Socioeconomic status was categorized using the area-based (postcode/zipcode) Index of
Multiple Deprivation (IMD) and grouped into quintile rankings. Age at detection of
vision/eye problem was categorized using the key developmental milestones of the neonatal
period (first month), and the ages at which childhood vision screening interventions occur in
the UK, i.e. 6-8 weeks (Newborn and Infant Physical Examination) and 5yrs (School-entry
Vision Screening) of age (table 1).

We investigated the proportion of children with full spectrum visual impairment and
blindness identified through either routine universal (whole population) eyes/vision screening
programmes or universal child health surveillance programmes, or through enhanced clinical
surveillance comprising targeted examination of higher risk children, or detected in the
context of an examination instigated by their parents because they had concerns. We explored
differences in detection pathways by the presence/absence of an associated non-ophthalmic
disorder or impairment and by severity of visual impairment (visual impairment, VI, versus
severe, SVI/BL). We also identified detection pathways for those children with potentially
treatable disease, defined as an isolated eye or vision disorder for which there was an
effective intervention. Treatable disorders comprised cataract, glaucoma, ocular

inflammatory disorders, retinopathy of prematurity, and ocular or visual pathway tumours.
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Data were analysed using STATA statistical software (version 14.2, StataCorp LLC, College
Station, Texas). Comparisons between two groups and associations with sociodemographic or
clinical factors were quantified using the test for differences in proportions and/or odds ratios
(ORs) and are reported with 95% confidence intervals and P values.

The necessary approvals were granted by the UK Health Research Authority (14/L0O/1809;
CAG14L01809).

RESULTS

We identified 784 children/young people newly diagnosed with VI/SVI/BL (45%, 356 girls),
of whom 313 (40%) were newly diagnosed with VI and 471 with SVI/BL (figure 1). The
sociodemographic characteristics of the cohort have been reported in detail elsewhere.}” Key
aspects comprised increased relative rates of visual impairment and blindness for those from
the most socio-economically deprived groups, from any ethnic group other than white, or
born preterm or low birthweight, and associated non-ophthalmic disorders and/or other
impairments (VI/SVI/BL ‘plus’) in 72% (559/784) of children. Disorders and impairments
included global developmental delay (245, 31%), seizures (177, 23%), and cerebral palsy (74,
9%), and mobility (204, 26%), and speech and language impairments (167, 21%), with details
of these disorders reported elsewhere.’

Initial detection of a vision/eye problem occurred in the context of routine whole population
screening in 173 children (22%), through enhanced surveillance or targeted examination in
248 (32%), and in 280 parental/caregiver concern led the family to self-refer (36%) (table 2).
The remaining children were detected incidentally during interactions with health
professionals, or by non-health professionals (eg, teachers, social workers). Socioeconomic
background and ethnicity were not associated with the mode of detection.

Symptoms at detection of vision/eye problem
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Symptoms were noted in 552/784 children (65%) at the time of detection. This did not vary
by severity of visual impairment (symptoms in children with VI 230/313, 73%, versus
SVI/BL, 322/471, 68%, chi? P=0.1), but was higher in those with isolated vision impairment
versus those with additional non-ophthalmic disorders (VI/SVI/BL isolated, symptoms in
173/219, 79%, and VI/SVI/BL plus, 376/559, 67%, chi> P<0.01, 95% DIPCI 5% - 19%).
Parents or carers had reported symptoms in 288 of these 552 (55%) children.

Delayed vision-dependent developmental milestones (e.g. delayed response to a silent
smiling face, delayed reaching for objects) were present in 48% (374 children, noticed by
their parents/carers in 190, 57%). The other symptoms at presentation were nystagmus in
18% (143, reported by 75parents, 52%); strabismus (squint) in 7% (58, reported by 28
parents, 48%), corneal clouding in 2% (16, reported by 4 parents, 25%) and leukocoria
(‘white pupil”) in 1% (11, reported by 7 parents, 64%).

Detection through parental concern

Parents self-referred their child to health services (280/784, 36% overall) either because of
symptoms (263, 91%), family history of eye or vision disease (14, 5%) or the presence of
systemic disorder or syndrome with known ophthalmic and visual manifestations (3, 1%)
(table 2).

Parents or carers raised the initial concern more frequently for children with VI than for those
with SVI/BL (VI, 136/313, 43%, versus SVI/BL, 156/471, 33%, chi? P<0.001), and more
frequently for those children with isolated visual disability (VI/SVI/BL isolated, suspicion in
113/225, 50%, versus VI/SVI/BL plus, 177/559, 32%, chi? P<0.001, 95% DIPCI 10% -
26%). However, parents who lived in areas of relative deprivation were less likely to suspect
a problem in symptomatic children with VI (36 parents of the 103 symptomatic children,
resident in the areas of highest relative deprivation, 35%, versus 98/206, 48%, of the

symptomatic children resident in less deprived areas, chi? P=0.04, 95% DIPCI 2% - 24%).
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This association was not seen in children with SVI/BL (54/109, 50% of families of
symptomatic children resident in the areas of highest relative deprivation, and 83/208, 40%,
for those in less deprived areas (chi? P=0.1).

Detection through targeted examinations/clinical surveillance of those at higher risk
Targeted examinations, through which 248/784, 32% overall were detected, identified a
higher proportion of children with SVI/BL than with VI (81/313, 26% children with VI
versus 167/471, 36% of children with SVI/BL, chi? test for difference in proportions
P=0.002, 95% DIPCI 3% - 17%) as well as a higher proportion of those with associated non-
ophthalmic impairments (V1/SVI/BL plus 222/559, 40%, versus isolated VI/SVI/BL 20/219,
9%, chi? P<0.0001, 95% DIPCI 25% - 37%).

Of these 248 children, 122 (49%) were symptomatic at detection and in 48 (19%) the
parents/carers already had concerns about vison/eyes.

Detection through universal childhood screening

Overall, 173 (22%) children were detected via universal screening, comprising 19% (61/313)
of children with VI and 23% (112/471) with SVI/BL (chi? P=0.2). Of these, 87 were
symptomatic and 35 parents/parents reported concerns at the time of the examination (51%
and 20% respectively).

The newborn/infant physical examination resulted in clinical suspicion of a vision/eye
disorder in 160 children (92 newborn, 31 infant, 37 uncertain if newborn or infant exam). Of
159 children overall with congenital ocular anomalies as the cause of VI/SVI/BL, only 53
(33%) were detected through NIPE. Congenital cataract (the target disorder for NIPE) was
diagnosed in 32 children with VI/SVI/BL, with 14/31 detected through NIPE, 11 detected
due to parental concern in later infancy or childhood, and 7 detected through targeted

examinations (eg family history).
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Specifically, 31 children were detected through retinopathy of prematurity (ROP) screening,
all had ROP.

Notably antenatal suspicion of a visually impactful disorder was reported in 12 children, due
to cerebral anomalies detected through antenatal imaging.

Health professionals involved in the detection of VI and SVI/BL

Overall, a paediatrician was the health professional most likely (300/470, 64%) to
suspect/detect or alternatively confirm parental suspicion of a visual problem (table 3). For
most children this was a general hospital or community paediatrician, but a range of
paediatric subspecialists were also involved.

Pathways to detection for children with treatable disease

Of 784 children overall, 94 had purely isolated treatable eye disorders 56 were children with
SVI/BL, and 38 with VI (table 4). The timing of the visually disabling ‘insult’ to the eye or
visual system was identifiable in 87 children, with 79 of them (91%) having VI/SVI/BL due
to a prenatal or perinatal disorder. Amongst the 79 children with a congenital but treatable
visually disabling disease, the newborn eye examination detected problems in only 21 (27%),
for those 57 children with VI/SVI/BL ‘plus’, the majority of cases were detected through
surveillance of a high-risk group.

DISCUSSION

From this population based cross sectional study, we report that amongst 784 children with
visual impairment/blindness, the most common trigger for detection was parental concern
about their child’s age-appropriate visual behaviour. However, parents and carers had only
reported symptoms in 55% of the children who manifested them at diagnosis, with families
living in socioeconomic deprivation less likely to report symptoms for children with VI
(versus SVI/BL). The proportion of children who were symptomatic at presentation was no

higher amongst those with SVI/BL than those with V1. The proportion of children with
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isolated visual disability with symptoms at detection was higher (79%VI1/SVI/BL isolated
versus 67% VI/SVI/BL ‘plus’) whilst enhanced clinical surveillance as the route to detection
accounted for a higher proportion of children with non-ophthalmic disorders (40%
VI/SVI/BL ‘plus’ versus 9% isolated VI/SVI/BL) Paediatricians were the professionals most
likely to detect a vision/eye problem. Congenital ocular anomalies were the cause of
VI/SVI/BL in 159 children overall but only 33% were detected through the UK’s newborn
and infant physical examination (NIPE) programme.

There are no national registers of disability or other sources with which to formally cross-
validate and assess completeness of case ascertainment, but high ascertainment has been
achieved for other relevant studies using BOSU and BPSU.%":23 |n addition, there was a
high level of engagement from the underpinning clinical research network (BCVISG),
comprising UK clinicians who manage children with visual disability. The study design
precluded direct contact with parents or primary care clinicians to ascertain data on detection.
It is possible that we have under-estimated parents’ awareness of symptoms before clinical
detection. Therefore, we report the more robust measure and clinically meaningful measure
of the proportion of families seeking medical attention for their concerns.

A significant proportion of children, particularly those with additional vulnerabilities, are
diagnosed through the targeted screening or surveillance of children at higher risk, supporting
current national recommendations that children with these additional health needs undergo
specialist examinations by ophthalmic professionals to assess visual function, particularly
acuity.® In contrast, the universal screening programmes were developed in order to reduce
the burden of preventable childhood visual impairment due to specific treatable conditions
such as congenital cataract (for NIPE)® and amblyopia (for the childhood vision screening
programme at 4-5 years old).® Our study shows that despite being primarily directed to

detecting children with unilateral reduced vision due to amblyopia, vision screening at school

10



245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

entry does also serve to detect a small number of children with bilateral visual disability. The
main condition which causes childhood visual impairment in high income countries —
cerebral visual impairment - cannot currently be treated so as to fully restore normal vision,
although early diagnosis confers other benefits.>* As the incidence of preterm birth is
expected to continue to increase, and the long term survival rates for children with multiple
disabilities continue to improve,?°?! we can expect the enhanced pathways to become
increasingly important, and more clinically- and cost-effective.

Our findings show policies and services intended to ensure early diagnosis of visual disability
need to consider two different populations of children with visual disability differentiated by
the presence or absence of non-ophthalmic disorders and impairment. Children with
‘“VI/SVI/BL plus’ are less likely to present due to parental concerns about visual disability.
This could be due to greater contact with early detection health services, or, and probably
more likely, it may be due to symptoms of poor visual behaviour being less noticeable in a
child with other developmental impairments, or because the focus in supporting these parents
is not vision/eye problems. We suggest child health professionals outside ophthalmology
need to be aware of the normal age-related visual function or concerns, and able to undertake
simple assessments of vision for young children. Ophthalmic professionals should support
this by including outcomes of vision testing in their clinical correspondence with colleagues.
Paediatricians, the health care professionals most commonly involved in the detection of
childhood visual impairment, should have within their core competencies the skills needed to
undertake simple assessments of vision and visual developmental milestones.

Only a third of visually impaired children with congenital disorders were detected through
newborn and infant eye screening. This may represent delayed diagnosis, but as BCVIS2 is
unable to report on the clinical findings and symptoms present at the time of screening for

those who were ‘missed’, it is inappropriate to use these data to directly evaluate the
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screening programme. We are currently without the population level data on the detection
rate and ‘false negative’ rate of the NIPE programme, which would be needed to
contextualise BCVIS findings.

The BCVISL1 study, which identified children newly diagnosed with SVI/BL in 2000,
reported that parents and caregivers were the first to suspect a childhood visual problem in
almost half of cases (47%, or 195/410), comprising 67% of the children who were
symptomatic.'® Recommendations on educating parents and carers led to the development of
a section within UK’s Personal Child Health Record (PCHR), on the key milestones in early
childhood visual development. The PCHR, developed for use by the family as the main
record of growth, development and uptake of preventative health services, has broad uptake
and good engagement.'? However, BCVIS2 findings suggest that almost half of parents and
carers are unable to recognise the symptoms of poor vision or sight threatening disease. Of
particular concern is the socioeconomic patterning of parental awareness of V1. In the light of
the SARS-CoV-2 (COVID-19) pandemic-related widening and hardening of health care
access and health and disease outcome inequities,?? novel, validated health promotion
interventions, along the lines of parental interventions to promote other areas of early child
development other interventions to similar to those addressing other areas of are likely to be
needed to support parents in recognising symptoms of poor vision and monitoring their

child’s visual development and seek timely health care.

12



290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

Conflict of interest: The authors have no conflicts of interest relevant to this article to

disclose

Funding/Support: This work was funded directly by a Fight for Sight grant (1525/26) and
was supported by funding from the Ulverscroft Foundation for the Ulverscroft Vision
Research Group. AL Solebo received support from the National Institute for Health Research
Biomedical Research Centre (NIHR BRC) based at Moorfields Eye Hospital NHS
Foundation Trust and UCL Institute of Ophthalmology, and an NIHR Lectureship, and is
supported by an NIHR Clinician Scientist award (CS-2018-18-ST2-005). JS Rahi is
supported in part by the NIHR BRC based at Moorfields Eye Hospital NHS Foundation Trust
and UCL Institute of Ophthalmology, and an NIHR Senior Investigator award. This work
was undertaken at UCL Institute of Child Health / Great Ormond Street Hospital for children
which received a proportion of funding from the Department of Health’s NIHR Biomedical
Research Centres funding scheme. The views expressed are those of the authors and not

necessarily those of the NHS, the NIHR or the Department of Health and Social Care.

13



306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

What is already known on this topic
Understanding pathways to detection for childhood visual impairment is critical for planning
services for affected or at-risk children. There is a lack of evidence on the patterns of

detection and childhood visual impairment across the full spectrum of severity.

What this study adds

Targeted screening and surveillance of children at higher risk is a particularly important
pathway for the growing proportion of visually disabled children who have associated non-
ophthalmic disorders. Parents/carers reported symptoms in 55% of the children who
manifested them, with families living in socioeconomic deprivation less likely to report
symptoms at diagnosis. We suggest that paediatricians, as the professional group most likely
to detect a problem, should have within their core competencies the skills needed for simple

assessments of vision.
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391  Figure 1. Flow diagram of identified cases
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Table 1. Vision and eye components within the UK whole population child health

rogrammes®

Whole population
programme

Age at assessment

Eye and / or vision
component

Target disorder(s)

Date of national
implementation

Newborn and

Cataract (primary

reduced vision

. During the first 72 Red reflex test and target)
Infant Physical . L
L hours of life, and gross examination of Any other "
Examination - : 2009
. againat6—8 eye performed by congenital or early
(NIPE) screening . . . .
weeks of life health professional infantile ocular
programme .
disorder
Personal child Description of key
health record visual milestones (e
(PCHR, ‘Red w g Reduced vision
) : Does your baby look - -
Book”) parental From birth to 5 sufficient to impact "
. : at you when you move 2009
information on years . on early global
. your head from side to
visual e development
side?” in first two
development
. months)
milestones
Indirect testing of
visual function as part
of testing of fine motor
Healthy Child skills (picking up | pogced vision
Pathway Health small objects’) sufficient to impact
At 2-2.5 years performed by health 2013
and development . on early global
. professional
review development
Also parents asked to
report any visual
concerns
Childhood Vision Assessment of ( ;?gabrly?a?aet)
screening 4 -5 years uniocular vision with Anp othe?lfor?ns of 2016
programme** logMAR chart y

*in England only; in Northern Ireland: “Health and development review at 2-2.5 years” as
part of the Healthy Child, Healthy Future programme; in Scotland: “27- to 30-month child
health review” as part of the Scottish Child Health Programme; in Wales: “27-month check”
as part of the Healthy Child Wales Programme
**Preceded by the Child Health Promotion Programme which was launched in 2008

¥ Although the current version of these programmes was implemented as stated, there were
earlier versions of both (earlier versions of the neonatal and infant eye examination,
implemented in 2004, and of PCHR guidance, implemented in 2004)
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405

406
407
408

Table 2. Context of first detection of vision/eyes problem

Isolated visual disability Assomatepl non-ophthalmic
disorder(s)
VI SVI/BL | VI/SVI/BL VI SVI/BL | VI/SVI/BL
. ; . Total
isolated | isolated isolated plus plus plus n=784%
n=144 n=75 n=219* n=167 n=392 n=559* -
Routine universal child health screening
Newborn exam 10 15 25 18 47 65 92
6 — 8 week exam 12 20 14 31
4-5 year vision screen 8 9 2 11
Other / unclear 3 7 23 30 37
61 112 173
Total 33 28 (28%) 34 78 (20%) (229%)
Detected through screening or surveillance of a high risk group
Pre_term [/ low birth 0 0 0 3 26 29 31
weight
Neurodevelopmental
disorder (ND) - - - 30 87 117 117
Structural disorder - - - 24 27 27
Seizure disorder - - - 8 11 11
Hypoxic Ischaemic i i i
Encephalopathy 2 16 18 18
Hearing loss - - - 14 6 20 20
Other ND - - - 8 18 26 26
Family history 12 5 17 7 12 19 36
Cataract 1 0 1 4 1 6
Retinal dystrophy 11 5 16 3 4 23
Other family history 0 0 0 0 7 7
Systemic disorder - - - 8 21 29 29
Other 2 1 3 14 29 43 50
20 222 248
Total 14 6 (9%) 62 160 (40%) (32%)
Family concerns leading to presentation to health professional for confirmation
_ Presentationto | 5, 13 43 16 17 33 76
primary care provider
Presentationto | g 6 31 12 73 85 116
Paediatrician
Presentation to 6 3 9 11 5 16 25
emergency eye care
Presentation to other 172 12 29 16 18 34 63
health service
112 168 280
Total 78 34 (51%) 55 113 (30%) (36%)
Other 19 7 26 16 41 57 83

*For 6 children there was clinical uncertainty around the co-existence of other abnormality /

impairment
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409  Table 3. Professional roles involved in initial detection of an eye or vision problem

By presence of non-
ophthalmic disorder*

By age at detection of VI/SVI/BL

Total
n=784*
VI/SVI/BL VI/SVI/BL 1 —4dyrs Syrs+
h 0-1yr _ _
isolated plus =402 n=200 n=182
n=219 n=559 B
Health Professional 9 365 254 127 83 470
(45%) (65%) (63%) (64%) (46%) (60%)
Community Paediatrician 43 93 72 48 16 136
Neonatologist 4 23 27 0 0 27
Other hospital paediatrician 1 131 95 31 11 137*
Obstetrician / midwife 0 3 3 1 0 4*
Health Visitor 4 8 10 2 0 12
Ophthalmologist 3 52 26 16 13 55
Optometrist 8 1 0 0 9 9
Orthoptist 6 5 2 3 6 11
General practitioner 13 3 13 2 1 16
Hospital nurse 0 2 2 0 0 2
Unspecified hgalth 17 44 4 o 97 61
professional
Other professional 12 ! 3 3 6 12
(%) (%) (1%) (2%) (3%) (2%)
Sacial worker 2 1 2 1 0 3
Teacher / nursery staff 10 6 1 2 6 9

410  *For 6 children there was clinical uncertainty around the co-existence of other abnormality /

411  impairment
412
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414

Table 4. Context of detection for treatable disorders

VI/SVI/BL isolated

VI/SVI/BL plus

n=30 n=57
Total
Prenatal / Childhood | "'€M@ 1 chiidhood | g7
. . . perinatal .
perinatal insult insult insult insult
n=27 n=3 = n=5
n=52
. . 14 0 17 0 31
Routine health screening (52%) (33%) (36%)
Newborn 10 - 11 - 21
6 — 8 week 3 - 1 - 4
2 — 2.5yr check 0 0 2 0 2
4-5yr vision screening 0 0 0 0 0
Other 1 0 3 0 4
Screening / surveillance of a high 2 0 22 3 27
risk group (7%) (42%) (60%) (31%)
Svmotoms 11 2 8 2 23
ymp (41%) (67%) (15%) (40%) (26%)
Other 0 1 5 0 6
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