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DICUSSION OF THE FINDINGS 
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Introduction 
 
The aim of this thesis was to study associations of the prenatal and perinatal 
situation with cognitive and psychiatric problems in later life. Individual as well 
as joint risk factors were assessed. In this chapter we discuss the findings 
concerning the relationship between, on the one hand, perinatal factors - in 
isolation as well as combined in a higher order obstetric optimality score - and, on 
the other hand,  behavioural and learning problems in childhood and psychiatric 
problems in young adulthood.  
 
 
Childhood behaviour  
 
Chapter 3 of the thesis indicated that internalising and externalising behaviour 
styles and attention problems in childhood have different prenatal and perinatal 
antecedents. While externalising behaviour and attention deficit were associated 
with maternal smoking during pregnancy, internalising behaviour was not related 
to maternal smoking but to factors like psychiatric illness of the mother during 
pregnancy and low parental socio-economic status. Chapter 6 showed that while 
externalising behaviour was linked to a suboptimal overall perinatal situation, 
internalising behaviour was not.  

Internalising and externalising behaviour styles and attention problems 
not only have different pre- and perinatal antecedents, their neurological 
correlates appear to be different as well. Chapter 5 indicated that externalising 
behaviour was related to coordination problems and choreiform dyskinesia. This 
points to dysfunctions in subcortical brain regions that are involved in the fine-
tuning of motor behaviour. Internalising behaviour on the other hand was 
associated with fine manipulative disability. This would suggest deficits in the 
frontal lobe, a part of the brain that may not reach maturity until late adolescence.1 
This may explain why internalising behaviour is less strongly related to prenatal 
and perinatal factors than externalising behaviour is: internalisation might 
represent a more slowly developing aspect of human behaviour and thus be more 
malleable by factors in later life. In line with this, further data analysis showed 
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that – in addition to the factors named in chapter 3: socio-economic status and 
maternal psychiatric illness during pregnancy – internalising behaviour was 
associated positively with anomalous family circumstances in childhood 
(“normal” versus single parent, foster parent or orphanage; regression coefficient  
= 0.35 (0.14, 0.56), p = 0.001), while externalising behaviour was not (rc = 0.08 (-
0.21, 0.38), p = 0.578). It could be argued that socio-economic status and 
maternal psychiatric illness may also exercise their influence during the course of 
the child’s life and not only in the perinatal period. An alternative explanation for 
the finding that internalising behaviour is less strongly related to prenatal and 
perinatal factors than externalising behaviour is is that the former may have a 
stronger genetic component.2    
 While internalising and externalising behaviour styles were related to 
specific neurological signs, signs of attention deficit were predominantly related 
to the total number of neurological dysfunctions. The finding that signs of 
attention deficit relate differently to neurological dysfunction than externalising 
behaviour does, is in accordance with DSM-IV3, which distinguishes between 
three forms of attention deficit hyperactivity disorder (ADHD): one in which 
attention problems dominate, one in which hyperactivity is the most important 
feature, and a combined form. Maternal smoking during pregnancy was 
associated more strongly with attention deficit than with externalising behaviour 
in childhood (chapter 3). Thus, the correlation often found between maternal 
smoking during pregnancy and the development of ADHD in offspring (e.g. 
Thapar4), might be attributable more to effects of maternal smoking on attention 
deficits than to its effects on hyperactivity. 

Hadders-Algra, Huisjes & Touwen5 showed that the presence of a 
relatively high number of separate neurological dysfunctions is strongly related to 
prenatal and perinatal adversities. Therefore, we expect that future research will 
uncover an association between the Obstetric Optimality Score (OOS) and 
attention problems in childhood that is stronger than that found in chapter 6 
between the OOS and childhood externalising behaviour. 
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Childhood school performance 
 
Study results in chapter 3 add to the growing evidence pointing to harmful effects 
of maternal smoking on later school performance in offspring. Chapter 4 
however, indicated that these detrimental effects of maternal smoking during 
pregnancy were concentrated in those children who had not been breast fed. This 
interaction is a clear illustration of one of the basic ideas behind the aggregated 
OOS score: different perinatal factors can counteract each other so that one 
optimal condition can compensate for another less favourable one.  
 Poor performance on school tasks was more strongly related to the total 
number of minor neurological dysfunctions than to specific types of dysfunction 
(chapter 5). This quantitative relationship or “mass effect” between neurological 
dysfunction and academic underachievement suggests that learning problems in 
children are the result of a rather diffuse dysfunction of the human brain: if more 
parts of the cortical and subcortical circuitries are affected, learning problems are 
more severe. Bearing in mind the finding of Hadders-Algra and colleagues5, 
showing that the presence of more neurological dysfunctions is strongly 
associated with pre- and perinatal adversities, we expect that prenatal and 
perinatal adversities play an important role in the genesis of learning problems.  
 
    
Temperaments in childhood and emotional problems and 
substance use in young adulthood 
 
Previous research has suggested that there is continuity between specific 
childhood temperaments and adult psychiatric disorders. One of the largest and 
most cited prospective longitudinal cohort studies on this subject, reported on by 
Caspi, Moffitt, Newman & Silva6, found that troublesome behaviour in childhood 
was a risk factor for substance use and antisocial personality disorders, whilst 
overly timid children were more likely to develop emotional disorders later on. 
 Our study did not confirm these findings. On the contrary, we found 
childhood internalising temperament to be related to more (in boys with more 
optimal obstetric circumstances) or less (in boys with less optimal obstetric 
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circumstances and in girls) substance use in young adulthood. Childhood 
externalisation was associated with an increased risk of emotional problems in 
young adulthood but in males only.  Possible explanations for the contrasts 
between our study and that of Caspi et alP

6
P are: 

• While Caspi et alP

6
P assessed childhood temperament when children were 

three years of age, in our study temperaments were assessed when 
subjects were 5.5 to 11 years old.  

• While in Caspi et al.P

6
P’s assessments were done by examiners who did not 

know the children, in our study parents and teachers were asked to assess 
the children.  

• Caspi et al.P

6
P employ a “typological” approach, which focuses on the 

configuration of multiple variables within a child and which defines 
different types of children (well-adjusted, undercontrolled, or inhibited). 
In contrast, in our study the relative position of subjects across a number 
of single variables was assessed (the typical format for questions to 
parents and teachers was: ‘Do you regard your child as more …, less … 
than other children, or don’t you see any difference?’) without any 
preconceived ideas about typologies that might be found. 

• Childhood behaviour styles assessments in the study by Caspi et al. P

6 

Pdiffered from those used in our study: Caspi et al. P

6
P defined 

externalising/undercontrolled as “impulsive, restless, negativistic, 
distractable, and labile”, while our externalisation principal component 
existed of only four features: irritable, hyperactive, difficult to handle, 
and headstrong. Though our internalising principal component (easily 
frightened, shy, and anxious) slightly resembled internalising/inhibited as 
defined by Caspi et al.P

6
P (socially reticent, fearful, and easily upset by 

strangers), they are not identical – this could also contribute for the 
differing study results. It should be noted that the constructs we have used 
for internalising and externalising behaviour were empirically derived 
(principal component analyses) and not developed from preconceived 
notions or expectations. 

• Finally, the endpoints in young adults were defined differently in the two 
studies.  While we focused on aggregated measures of emotional 



problems (encompassing depression, anxiety, and psychological distress) 
and substance use (including alcohol, drugs, and cigarettes), Caspi et al.6 
used DSM-III7 diagnoses as outcome categories. On the other hand, it 
should be noted that in the subgroup of 258 PPG-cohort members, who 
we interviewed using the CIDI8, no significant links either were found 
between childhood temperaments and DSM diagnoses in young 
adulthood. However, this absence of significant associations might also 
be due to lack of power caused by small sample size. 

 
Today numerous validated methods are available for assessing childhood 
temperament. In 1975 however, when both our study and that of Caspi et al.6 were 
started, fewer instruments were available and those that were, were relatively less-
developed. Further research with validated instruments for the assessment of 
childhood temperament is needed to study the true relationships between 
internalising and externalising childhood temperaments and emotional disorders 
and substance use in young adulthood.  
 
If our results reflect reality, the negative link between internalising behaviour in 
childhood and substance use in young adulthood can be interpreted in two ways, 
which are not mutually exclusive. Either internalising behaviour in childhood is 
not necessarily indicative of maladaptation, or substance use in young adulthood 
is not always necessarily problematic. As described in chapter 6, we prefer the 
latter interpretation. Substance use does not necessarily amount to misuse. Most 
subjects in our study were moderate substance users, and use of “hard” drugs was 
very rare. The finding that internalisation in males strongly predicted future 
substance use only in case of more optimal conditions around birth supports this 
hypothesis. Possibly a more optimal perinatal situation improves the ability of a 
person to tolerate alcohol, drugs, and nicotine, so that these drugs can easily be 
used to overcome shyness and anxiety. 
 The possible neurobiological background for the link between obstetric 
sub-optimality, male externalising behaviour in childhood, and emotional 
problems in young adulthood was described in chapter 6 of the thesis. A social 
explanation for the link between externalisation in childhood and emotional 
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problems later on is also conceivable: possibly irritable, hyperactive, difficult, and 
headstrong behaviour evokes negative reactions of the social environment of the 
child, which in turn contribute to the development of emotional problems. The 
fact that this link only exists in male subjects could be due to the fact that boys are 
often subjected to harsher punishment than girls.9 Another possibility is that the 
externalising behaviour of boys is a sign of emotional trouble. Often, boys are not 
taught constructive ways to express their emotions9, and possibly they are more 
prone than girls to cope with their emotions by acting them out. If this last notion 
is true, then the link between male externalising behaviour in childhood and 
emotional problems in young adulthood actually indicates continuity! Whichever 
the mechanism, our findings indicate that extra attention should be given to boys 
who display externalising behaviour in childhood to prevent the development or 
worsening of emotional problems later on. 
 
 
Obstetric sub-optimality and emotional problems and 
substance use in young adolescence 
 
While the aggregated Obstetric Optimality Score, quantifying the situation around 
birth, was not directly linked to emotional problems in young adulthood as 
measured with questionnaires (chapter 6), it was related to DSM-diagnoses of 
depression and – borderline significant (p = 0.055) – phobia’s and anxiety 
disorders (chapter 8, table 5).  Considering the significant association between a 
lower OOS and multimorbidity (chapter 8) and the notion that multimorbidity can 
be viewed as an indicator of disease severity10,11 (see also chapter 10 of this 
thesis) this is not surprising: apparently a lower OOS score is only related to the 
more severe cases of depression (and phobia) as detected by CIDI-interviews.  
 With regard to substance use, the OOS was related to alcohol, drugs, and 
nicotine use as assessed with questionnaires (chapter 6), but - after multivariate 
analyses - not to DSM-diagnoses (chapter 8, table 5). This contrast can be 
explained by the qualitative difference between substance use and misuse. As we 
contended before, substance use does not necessarily amount to misuse and/or 
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dependence. While the latter points to pathology, moderate substance use doesn’t 
and might even be a healthy sign of socialisation12 (chapter 6). 
 
Combining the results obtained by the questionnaires and those generated by the 
CIDI-interviews, we can summarise that obstetric sub-optimality is related to 
severe emotional problems and to non-pathological substance use (less for girls 
and for boys with sub-optimal birth circumstances, more for boys with more 
optimal perinatal circumstances) in young adulthood.   
 
 
Obstetric sub-optimality and multimorbidity 
 
In our study (chapter 8), separate perinatal risk factors were related to separate 
psychiatric diagnoses, but none of them were individually related to 
multimorbidity. Multimorbidity on the other hand, was related to a lower OOS, 
but to none of the separate perinatal risk factors. After multivariate analyses, only 
multimorbidity and depression were significantly related to the OOS. This is in 
line with recent findings from the NEMESIS study13, a longitudinal community 
study in which 4796 adults were interviewed with the CIDI. Subjects with pure 
and comorbid disorders were compared and this indicated that comorbid cases 
were very similar to pure mood disorders on a number of predictor variables. De 
Graaf et al.13 explain this by stating that comorbid disorder and mood disorder are 
both usually more severe than other disorders, and may consequently have similar 
risk factor profiles. 

Chapter 8 of the thesis indicated that it is the chain of adverse perinatal 
events that induces vulnerability for severe psychiatric morbidity. While specific 
prenatal or perinatal adversities may cause specific types of neurological 
dysfunctions and specific behaviour problems (for example, as shown in chapter 
3, maternal smoking might affect regions of the brain that may be specifically  
related to the development of externalising disorders), chains of prenatal and 
perinatal adversities possibly affect more parts of cortical and subcortical 
circuitries so that the individual concerned is rendered vulnerable for all manner 
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of common mental disorders and substance addictions, and, therefore, 
multimorbidity.  

This hypothesis is in line with studies showing associations of chains of 
adverse perinatal events with cerebral palsy14 and the complex form of minor 
neurological dysfunction at school age.15 It also fits with the finding that mentally 
ill individuals with neurological deficits have psychiatric symptoms that are more 
chronic, more intense, and less treatable compared to the symptoms of people 
without neurological deficits.16 More research is warranted to investigate the 
possible links between:  

 
chains of adverse perinatal events -> diffuse neurological dysfunction -> 
multimorbidity.  
 
Since multimorbidity is frequent and associated with poor prognosis, lower 
quality of life, work and social impairment, suicide attempt, and higher service 
utilization10,13,17,18, it is important to learn more about its aetiology.  
 
 
Difficult birth, difficult life? 
 
The question asked in the title of this thesis can be answered with “Yes”. The 
results of the studies we performed indicate that there indeed are associations 
between negative prenatal and perinatal circumstances and cognitive, behavioural, 
and emotional problems in later life. However, having answered the question 
affirmatively we remain faced with many uncertainties concerning the nature 
(genetic, biological, psychological, social) and clinical implications of this 
continuity and whether it can be modified. The finding that breastfeeding limits 
the negative consequences of maternal smoking during pregnancy suggests that 
interventions could successfully be developed to improve persons’ chance of a 
healthier life than might have been expected on the basis of the problems that 
surrounded his or her birth .  
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