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Aim 
To determine whether pre- and peri-natal factors are 
associated with special educational needs in general, 
and specifically with autistic spectrum disorder. 
 
Project Outline/Methodology 
The annual School Census collects information on all 
primary and secondary school-age children in 
Scotland whether in mainstream or special schools. It 
records whether children have a special educational 
need (SEN) and the underlying reason for this, 
including autistic spectrum disorder (ASD). The 
Scottish  Morbidity Record 2 (SMR2) collects 
information on all admissions to Scottish maternity 
hospitals, including maternal and infant 
characteristics, clinical management and pregnancy 
complications. The West/Central Scotland Antenatal 
Biochemical Database provided indicators of placental 
function for a sub-group. We obtained linked data on 
320,847 children. 
 
Key Results 
Boys were more likely to suffer from both SEN and 
ASD, and maternal smoking increased the risk of 
both.  The effect of some factors differed between 
the conditions. The risk of SEN increased with 
socioeconomic deprivation and number of 
pregnancies, but the opposite was true for ASD. 
Breech or Caesarean section delivery and low birth 
weight increased the overall risk of SEN but not ASD. 
Increased maternal age and pre-eclampsia were 
significant predictors of ASD but not SEN. An 
established marker of placental function (AFP) was a 
significant independent predictor of both conditions. 
We lacked sufficient samples to test for an 
association with a newer marker (PAPP-A). The 
population incidence of ASD is increasing. The reason 
for this is currently unclear. From our results we 
postulate that the increase in maternal age and fewer 
pregnancies over time may be contributing factors. 
 
Conclusions 
We have identified a number of factors associated 
with ASD, such as maternal age and no previous 
pregnancies, which have increased over time and 

therefore may have contributed to the observed 
increased in ASD incidence. Whilst it is unlikely that 
interventions could be directed at reducing these 
factors women could be better informed about the 
effect of factors such at maternal age on long-term 
outcomes thereby enabling them to make more 
informed decisions. Our results reinforce the need to 
address factors such as maternal smoking. 
 
What does this study add to the field? 
Previous studies have encountered a number of 
methodological problems. Most have tended to use 
siblings as controls. Due to small sample sized most 
investigators have been forced to use a composite 
score (an outcome comprised of more than one 
measure) for obstetric complications. As a result, 
they were unable to determine independent effects of 
key obstetric factors, such as intra-uterine growth, 
spontaneous and elective preterm birth and mode of 
delivery. Some studies have relied on maternal 
reporting of pregnancy complications or only included 
hospitalised ASD cases which could result in bias.  
 
Implications for Practice or Policy 
Our results suggest a possible explanation for the 
increasing incidence of ASD. Whilst interventions 
cannot be directed at reducing factors such as 
maternal age, women could be better informed of 
risks enabling them to make more informed 
decisions. Our results reinforce the need to address 
factors such as maternal smoking. 
 
Where to next? 
Further studies with larger sample sizes are required 
to determine whether novel markers of placental 
function are predictive of SEN and ASD. 
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