
Background

ID is characterised by significant limitations in intellectual functioning (IQ 
<70) and in adaptive behaviour. In 2010, there were approximately 298,000 
children under 18 years of age with intellectual disabilities (ID) in England 
(Emerson et al., 2010). Copy number variants (CNV) are gains or losses of 
genetic material. Some are disease-causing and can be strongly associated 
with ID. Cooper et al. (2011) studied over 15,000 children with ID, and found 
that in ~14.2% of these children their ID was likely to be caused by their CNV. 
Since 2011, the NHS Regional Genetics Centres (RGC) have screened children 
with ID presenting to paediatric services for CNVs by an array CGH test. This 
means that over 100,000 genetics reports are now available within NHS UK 
genetic services (Keogh & Kelsey, 2013).

ID is associated with severe behavioural and emotional problems. Figure 1 
illustrates that common psychiatric disorders share the same underlying 
biological pathways as ID. Some individuals with ID will go on to have serious 
mental health difficulties in adulthood. We don’t know why these develop in 
some people with ID, but not in others. IMAGINE ID will be the first study to 
determine the psychiatric risk of disease-causing CNVs in childhood and 
adulthood. 
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Figure 1. The hypothesised relationship between the number and severity of 
deleterious genetic mutations and clinical syndromes.
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Objectives

IMAGINE ID is an MRC funded national study of psychiatric risk and 
intellectual disability (ID). The aim of the research is to find behavioural and 
genetic markers in childhood that are predictive of mental health outcomes in 
adulthood. IMAGINE ID is drawing on the wealth of information about CNVs 
held within NHS RGCs. IMAGINE ID is the first large-scale CNV study to carry 
out detailed behavioural phenotyping.

Methods

To obtain sufficient statistical power, data on 10,000 participants aged 4-18 
will be collected from all RGCs. Parental reports about children’s 
development and behaviour will be obtained online, by telephone or on 
home visits.

Online assessments include:
• The Development and Wellbeing Assessment (DAWBA) – measure of 

emotional and behavioural adjustment, providing preliminary psychiatric 
diagnoses

• Matrices Adaptive Test (MAT) - visual measure of children’s intellectual 
functioning

• Adaptive Behaviour Assessment System 3 (ABAS-3) - measure of adaptive 
functioning

Given the lack of available measures validated for a moderate to profound ID 
population, the online outcome and predictor measures will be validated 
with offline face-to-face assessments with a subsample of 50 participants. 

Programme Progress

Patient and Public Involvement (PPI)
PPI has informed our research practice. A collaboration with the rare 
chromosome disorder charity Unique has resulted in the development of 
user-friendly study documents and the creation of personalised summary 
reports for participants using their data from the online assessments. 

Preliminary Data 
• Preliminary results suggest that many children with rare CNVs present 

with complex phenotypes, but do not meet threshold criteria for any 
single psychiatric diagnosis, despite presenting with a range of traits. 

• To see whether particular CNV are associated with distinct clusters of 
symptoms, cases will be rated dimensionally for psychiatric conditions. 

• Validation of the DAWBA online questionnaire with supplementary offline 
measures is almost complete.

CNV Age Gender Psychiatric traits
1q21 duplication 7 Male Verbal communication, Social communication, Specific 

fears
1q21 duplication 6 Male Social communication, Self-harming, Temper outbursts, 

Attention, Concentration, Over activity 
1q21 duplication 10 Female Social communication, Low self-esteem, Anxiety, Temper 

outbursts
1q21 duplication 6 Male Social communication, Self-harming behaviour, Temper 

outbursts, Attention, Concentration, Over activity
2q33.1 deletion 6 Male Verbal communication, Social communication, Attention, 

Concentration, Over activity
2q33.1 deletion 8 Male Verbal communication, Social communication, Attention, 

Over activity, Repetitive actions, Temper Outbursts
15q11.2 deletion 9 Female Social communication, Rough behaviours, Anxiety, Temper 

outbursts, Attention, Concentration
15q11.2 deletion 6 Male Verbal communication, Social communication, Anxiety, 

Temper outbursts, Attention, Concentration
15q11.2 deletion 9 Male Verbal communication, Attention, Concentration, Over 

activity, Anxiety, Irritability, Temper outbursts, Anxiety
15q11.2 duplication 4 Female Verbal communication, Social communication, Anxiety, 

Temper outbursts, Attention, Concentration, Repetitive 
behaviours

Table 1. A table of participants’ pathogenic Copy Number Variants  and 
psychiatric traits taken from the Development and Wellbeing Assessment. 
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