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Abstract

Aim To assess whether the current starting
age of 12 is suitable for diabetic retinopathy
(DR) screening and whether diabetes duration
should be taken into account when deciding
at what age to start screening patients.
Materials and methods A retrospective
analysis of 143 patients aged 12 years or
younger who attended diabetic eye screening
for the first time in the Birmingham, Solihull
and Black Country Diabetic Eye Screening
Programme was performed.
Results The mean age of the patients was
10.7 (7–12) years with 73 out of 143 aged
below 12 years and 70 were 12 years of age.
98% had type 1 diabetes and mean diabetes
duration was 5 (1 month–11 years) years.
For those younger than 12 years, 7/73 (9.6%)
had background DR (BDR), of these mean
diabetes duration was 7 years (6–8). The
youngest patient to present with DR was
aged 8 years. In those aged 12 years, 5/70
(7.1%) had BDR; of these mean diabetes
duration was 8 years (6–11). No patient
developed DR before 6 years duration in
either group.
Conclusions The results show that no
patient younger than the age of 12 had
sight-threatening DR (STDR), but BDR
was identified. Based on the current mission
statement of the Diabetic Eye Screening
Programme to identify STDR, 12 years of
age is confirmed as the right age to start
screening, but if it is important to diabetic
management to identify first development
of DR, then screening should begin after
6 years of diabetes diagnosis.
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Introduction

Diabetic retinopathy (DR) is one of the major
complications of diabetes and is mainly
associated with long duration diabetes.1–3

DR is a major cause of visual loss in the UK,
and if left untreated, can lead to blindness.
Current literature suggests that children with

diabetes do not typically develop sight-threatening
DR (STDR) until puberty or older.4–7 However,
DR can occur before puberty and adolescence,
which are high risk periods for DR
progression.1,4,8

The NHS Diabetic Eye Screening Programme
in the UK states that all people with diabetes
aged 12 years and older should be offered
screening for STDR. This age was defined at the
start of the programme in 2005 by a report which
found that the youngest person to have STDR
was 11.9 years old.9 Previous studies have been
carried out to assess DR prevalence in young
patients. The majority of these studies showed
that a small percentage of patients younger
than 12 years developed DR.7,10,11

The main aim of the audit was to assess
whether the current starting age is appropriate in
relation to identification of STDR. A secondary
aim was to determine whether diabetes duration
should be taken into account when deciding at
what age to start screening for DR in children.

Materials and methods

This was a retrospective analysis of DR in
patients aged 12 years or younger registered
with the Birmingham, Solihull and Black
Country Diabetic Eye Screening Programme
(BSBCDESP). Screening was performed by
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accredited optometrists and screeners in optometry
practices and hospital locations. During screening, best
corrected visual acuity (VA) was measured using Snellen
notation. A digital fundus camera was used to take two
45° images (one macula-centred and one optic disc-centred)
through dilated pupils in each eye. Grading was performed
according to English national grading definitions12 and
quality assured to National Diabetic Eye Screening
Programme (NDESP) guidelines.
All patients who attended diabetic eye screening were

aged 12 years or younger from 1 January 2003 to 31
December 2011 were included. If patients had attended
multiple diabetic eye screening episodes during this period,
their first screening result was used for analysis. According
to NDESP, patients should be screened from the age of
12 years, but within the BSBCDESP patients, younger than
12 years had been referred for screening from local hospital
paediatric diabetes departments. Paediatric diabetologists
referred patients for their initial screen based on the age
of diagnosis and diabetes duration.
The screening database was used to determine the

patients’ date of birth and age of first diabetic eye screen
as well as VA and the screening result. The presence of
any DR was considered as a screen-positive result in this
analysis. Electronic hospital records were also used to
determine the type of diabetes, date of diabetes diagnosis,
and whether they were attending an outpatient paediatric
diabetes clinic as part of their diabetes care.
Statistical analysis of diabetes duration was performed

using the independent t-test, a P-value of o0.05 was
considered significant.

Results

In total, 143 patients aged 12 years or younger were
identified in the screening database. These included
78 (55%) males and 65 (45%) females. 140 (98%) patients
were found to have type 1 diabetes mellitus and 3 had
type 2 diabetes mellitus (Table 1). The mean age at first
diabetic eye screen was 10.7 years with the oldest patient
being 12 years and 11 months and the youngest being
7 years and 4 months. Mean duration of diabetes at
first screen was 5 years (range: 1 month–11 years). Most
of the children (97%) attended paediatric diabetic clinics
regularly. Overall, the whole cohort had good VA with
a mean VA of 6/5 (range: 6/4–6/36) in the best eye. There
were eight patients with VAs of 6/12 or worse in at least
one eye. The causes of these VAs were recorded by the
screeners as amblyopia (n= 2), optic atrophy (n= 1),
longstanding poor VA (n= 2), refractive causes (n= 2),
and not recorded (n= 1).
A total of 12 patients (8.4%) were screen-positive for DR.

All 12 patients were found to have mild non-proliferative
DR (R1) (and no maculopathy) in at least 1 eye. No patients

were identified with STDR. One patient was investigated
for reduced vision of 6/12 in the right eye and 6/18 in the
left eye, and diagnosed with optic atrophy and no DR.

Age

To determine whether screening should take place before
the age of 12, patients were divided into two groups:
those younger than 12 years and those aged 12 years.
There were 73 children in the younger-than-12 year group
and 70 children in the aged 12 year group. There were
more patients in the younger-than-12 year group who
were screen-positive than those aged 12 years (7 (9.6%):
5 (7.1%)), but this was not statistically significant. The
youngest age of presentation with DR was 8 years old.

Duration of diabetes

A significant difference was seen in diabetes duration
between those who presented with DR and those who did
not (Table 2). The mean diabetes duration in those with DR
was 7.3 years (range: 6–11 years) compared with 4.8 years
(range: 1 month–11 years) in those with no DR. DR was not
seen in any patient who had diabetes duration ofo6 years.

Discussion

This audit demonstrates that patients younger than
12 years do develop DR. The results were similar amongst
those aged 12 years and those aged younger than 12 years,
as both had a similar prevalence of BDR and none had
STDR. This is in agreement with previous studies.1,2,10

Table 1 Patient demographics of those patients aged 12 years
and younger than 12 years

n= 143

Type of diabetes
1 140 (98%)
2 3 (2%)

Mean age (range) 10.7 years (7–12 years)

Gender
Male 78 (55%)
Female 65 (45%)

Mean diabetes duration (range) 5 years (1 month–11 years)
Mean visual acuity (range) 6/5 (6/4–6/36)
Patients attending diabetic
paediatric clinic

139 (97%)

Table 2 Mean diabetes duration for those with or without DR

Mean diabetes
duration

for those with
no DR (years)

Mean diabetes
duration

for those with
DR (years)

P-value

Aged 12 years, (n= 70) 4.3 (1 month–11 years) 8.2 (6–11 years) 0.002
Younger than 12 years,
(n= 73)

5.1 (6 months–9 years) 6.6 (6–8 years) 0.004

Total (n= 143) 4.8 (1 month–11 years) 7.3 (6–11 years) 0.001

Abbreviation: DR, diabetic retinopathy.
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Of importance, no patient was identified with DR
with a diabetes duration of o6 years and indicates that
longer duration of diabetes is a major predictor of DR
development. This is well-established and the results from
our audit are in accordance with this observation.5,7,8,10,11,13

The decision on what age to start DR screening will be
determined by the mission statement of a DR screening
programme.7,14 If it is to detect STDR, then our data
support 12 years of age to be the right age as demonstrated
in our population. However, if it is important to identify
first detection of development of DR, for example, to
review diabetes medical management, then ideally DR
screening should start 6 years after the onset of childhood
diabetes. The mission statement of the NDESP is the
former, thereby supporting the current English protocol
of starting at 12 years of age.
The main limitation of this audit is that it is limited to a

UK population. Ethnicity had not been accurately recorded,
so could not be used in the analysis, and therefore may
be different in other populations depending on ethnicity
level of diabetic control. Those younger than 12 years may
have selection bias as they were referred by paediatric
diabetologists on the basis of age and duration, whereas the
12-year-olds were automatically referred for screening from
diabetes registers.
In conclusion, our data support the current guideline of

screening from the age of 12 years to detect STDR.
However, if the first detection of DR in a child is important,
then screening should start 6 years after diabetes diagnosis.

Summary

What was known before
K There have been few previous studies that have assessed

diabetic retinopathy (DR) prevalence in young patients,
with the majority of the studies showing that a small
percentage of patients younger than the age of 12 had
developed DR, but none have looked specifically at
diabetes duration and whether this should be taken into
account, when assessing if the current starting age of 12 is
appropriate for diabetic screening.

What this study adds
K Screening in a population group of 12 years old or

younger identifies that a significant proportion of patients
had background DR (BDR), but no sight-threatening DR
(STDR). Based on the current mission statement of the
Diabetic Eye Screening Programme to identify STDR, 12
years of age is confirmed as the right age to start screening,
but if it is important to diabetic management to identify
first development of DR, then screening should begin after
6 years of diabetes diagnosis.
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