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Kerr-Wilson et al J Public Health (Oxf) 2012 

Preterm birth is associated with reduced IQ in childhood / 
adolescence  

7044 
individuals 



Population sample 3.8million 

407,503 births  

MacKay et al PLoS Med 2010 

Gestational Age and Special Educational Needs 



Linsell et al ADC 2018 

EPICure 1 cohort – UK & Ireland 



Global and specific learning difficulties 

 

Deficits with planning, inhibition, working memory, 

verbal fluency 

 

Inattentiveness 

 

Social difficulties 

 

Increased likelihood of receiving a diagnosis of autism 

spectrum disorder 

 

Increased risk of psychiatric disease in adulthood 

 

Preterm neuroprofile 

Kerr-Wilson et al 2011, Farooqi et al Acta Paediatr 2013, Burnett et al Pediatrics 2015, Anderson et al Dev. Neuropsychol. 2011, 
Pritchard et al Pediatrics 2016, Burnett et al Psychol. Med. 2011, Halmøy et al Biol. Psych 2012,  

Nosarti et al Arch Gen Psychiatry 2012 



Social cognition 

 

How people process, store, and apply information 
about other people and social situations: 

 

Encoding 

Storage 

Retrieval 

Processing speed 

Preference 

Attention 



Oculomotor orienting (gaze) behaviour 

• Predominant point of control for intake of visual 
information  

 

• Gaze behaviour can be used to make inference 
about underlying cognitive processes: 
• Preference 

• Memory 

• Attention  

• Processing speed 

 

• Robust tool for assessing cognition in preverbal 
populations with high test-retest reliability 

– (Klin and Jones, Nature 2013; Wass et al Infancy 2014, Gillespie-Smith et al 2015) 





Trajectory of social cognition: 
 1. Birth 

Johnson et al Cognition 1991 



2-5 days after birth 

Farroni et a PNAS 2002 



3 month olds: prefer human to non-human primate 
eyes  

 

Dupierrix et al J Exp Child Psychol. 2014 



3 months: fixate faces in multiple object arrays and 

animated scenes 

Frank et al 
Cognition 2009 



Jones and Klin, Nature 2013 



Hypothesis 

 

 

Preterm birth is associated with altered 

social cognition in infancy assessed using 

eye-tracking 

 

 



Characteristic Preterm 

(n=50) 

Term 

(n=50) 

Mean PMA at birth / weeks 

(range) 

29+1 

(23+2- 33+0) 

40+2 

(37+0-42+3) 

Mean birth weight / kg (sd) 1.12 

(0.26) 

3.49 

(0.66) 

Median age / months (IQR) 7.72 

(6.67- 8.8) 

7.85 

(6.87-9.34) 

Gender (M:F) 22:28 26:24 

Scottish Index of Multiple 

Deprivation (%)  

1 2-4 5 1 2-4 5 

18 68 14 8.5 40.4 51.1 

Exclusion criteria: 
Congenital or chromosomal abnormality 

Major parenchymal lesions / PHVD 

Failed visual acuity screening 

 
 







• Time to first fixate (TFF) 

 

• Fixation duration (FD) 

– Fixation duration to whole stimulus 

– Fixation duration to area of interest (AOI social) 

– Social preference score: 

 

 

• (Excluded TFF <100ms and FD <500ms) 

FD(AOIsocial) / FD(AOIwhole)



Stimulus 1: Face scanning 



Stimulus 2: Popout task 

Gliga T, Infancy 2009 



Stimulus 3: Social Preferential Looking 

Adapted from Fletcher-Watson S, Perception 2008 



Results: face scanning 

• Both groups fixate more on eyes, but preference smaller in preterms 
• mean difference 1.47 vs 0.61s (p= 0.013) 

 
• TFF on the eyes versus mouth 

• 1.97s vs 4.11s for controls (p<0.001) 
• No difference for preterms 

 
• Social preference score:  

•0.31 controls vs 0.12 preterms (p=0.039) Telford et al J.Child Psychol. Psychiatr 2016 



2. Pop-out task 

 

Social preference score:  

0.34 term versus 0.16 (p=0.035) 



Results: social preferential looking 
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Telford et al JCPP 2016 

Social preference score:  
0.61 term versus 0.46 (p=0.012) 



Is there evidence for a single social cognitive 
construct in infancy? 



Is fixation to social content correlated across tasks? 



Infant Age (sd) / months 8.3 (1.7) 

Gender (M:F) 15:15 

Birth weight (sd) / g 3601 (398) 

Breast fed to 6 
months 

20:10 

Maternal  Age (sd) 32.9 (3.6) 

Ethnicity (white 
British: other) 

28:2 

Highest educational 
attainment (higher 
education: other) 

12:18 

Parenting daily 
hassles 

Frequency 34.2 (7.3) 

Intensity 29.5 (7.7) 

IBQ Surgency 4.83 (0.72) 

Negative affect 3.34 (0.88) 

Effortful control 5.18 (0.68) 
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Fixation to social content was highly correlated across stimuli of increasing 
complexity (p<0.00185, Bonferroni)  

 
Generation of overall social preference composite score 

 

Gillespie-Smith et al 2015 



Overall social preference is independent 

of temperament or demographics 

Pearson correlation 95% CI p 

IBQ‐R surgency r = .290 −.078 to .588 .127 

IBQ‐R negative 
affect 

r = .093 −.276 to .438 .632 

IBQ‐R effortful 
control 

r = .179 −.193 to .506 .353 

Infant age at testing r = .046 −.319 to .399 .809 

Birth weight r = −.183 −.509 to .189 .342 

Gillespie-Smith et al 2015 



• At 7 months of age preterm infants have a different social 

cognitive profile compared to term-born peers 
– Previously reported in infants who go on to develop ASD 

 

• Little difference in TFF or overall looking time in any task, 

suggesting that processing speed and overall attentiveness do 

not explain different responses 

 

• Eye-tracking provides an early measure of cognition and may be 

useful for prognosis and risk stratification of preterm infants at risk 

of later cognitive impairment 

 

• There is evidence that infant social cognition is a single construct, 

which can be described as a social preference score 

 

 

 

Conclusions 
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Confounders 

• Motion  

• Colour of background 

• Auditory contingencies 

• Complexity of task 

 

• What is the impact of stimulus design on 
social fixation in typically developing 
children? 
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Gillespie-Smith et al 2015  


