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Abstract 
 
Background 
Pregnancy and delivery are complex processes, and isolated obstetric 
complications rare and often accompanied or followed by a number of others. 
Aims 
To study the relationship between the overall obstetric situation (as opposed to 
single obstetric risk factors) and emotional and substance use disorders in young 
adulthood, and to analyse whether these links are mediated by temperaments in 
childhood. 
Study design 
In a prospective birth cohort (n = 3162), questionnaires were sent to mothers and 
teachers when the child was 7-10 years old, and to the children when they were 
20-25 years old.  
Subjects 
682 cohort members with complete data sets at three ages (perinatal, childhood, 
and young adulthood). 
Outcome measures 
Emotional problems and substance use in young adulthood. 
Main results 
Substance use in young adulthood was predicted better by the overall obstetrical 
optimality score than emotional problems were. Links studied were stronger for 
men than for women. 
Conclusions 
This study demonstrated the use of an aggregated obstetrical optimality score in 
analysing the associations between early risk factors and emotional problems and 
substance use in young adulthood.
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Introduction 
 
Most epidemiological studies of the effects of obstetric circumstances on future 
mental health focus on the association of isolated pre- and perinatal risk factors 
with well-defined disorders. Thus, various single factors have been linked to 
several psychiatric disorders and symptoms, like schizophrenia1, affective 
disorders2, criminal behaviour3 and suicidal behaviour4.  

In most of these studies specific obstetric complications – like low birth 
weight or complications during delivery - are viewed as specific risk factors for 
specific disorders. However, pregnancy and delivery are complex processes, and 
isolated obstetric complications rare and often accompanied or followed by a 
number of others.5 Moreover, perinatal factors can counteract each other so that 
one optimal condition can compensate for another less favourable one. For 
instance, an earlier study of ours suggests that the early negative consequences of 
maternal smoking during pregnancy are limited if the child is breastfed.6 At the 
other end, that of outcome, psychiatric problems frequently co-occur or cluster as 
well.7

In order to quantify the complex process surrounding pregnancy and 
delivery, Prechtl8 and Touwen et al5 introduced the so called ‘optimality concept’.  
The basic idea of the optimality concept is that it is easier to define the ‘optimum’ 
condition, i.e. the best possible, than the ‘normal’ condition. For example, it is 
well known that multiparity creates a less optimal obstetrical condition, but it is 
unclear where to draw the line between “normal” and “abnormal” parity. Optimal 
parity is easier to define: having given birth to one previous child is the optimal 
situation. 

Touwen and colleagues constructed a list of 74 items describing the pre- 
and perinatal condition of the mother, the foetus and the placenta.5  For each item 
an optimum was defined, and each optimal condition contributed a point, leading 
to a summary score ranging between 0 (least optimal) and 74 (most optimal). 
Empirically it has been found that any non-optimal obstetrical variable of serious 
clinical significance is often accompanied by a number of other non-optimal 
findings. The system therefore is self-weighing.8

 

 
 

81



The present study examines, in a prospective birth cohort, the relationship 
between the overall obstetric and perinatal situation quantified with the method of 
Touwen et al. on the one hand and psychiatric morbidity in young adulthood on 
the other. We focus on non-psychotic emotional and substance use disorders, 
because these constitute the bulk of young adult psychiatric morbidity.9 In 
addition, we analysed whether links between the obstetric condition and 
emotional and substance disorders in early adulthood are mediated by 
internalising or externalising temperaments in childhood. This second set of 
analyses was performed because previous research has shown that temperament in 
early childhood is meaningfully associated with both adverse perinatal 
conditions10 and adult psychiatric disorders.11 Finally, given gender-related 
differences in patterns of childhood temperaments12 and young adult psychiatric 
morbidity9, a further objective of the study was to examine whether associations 
are modified by gender. 

Specific questions addressed are 1) Is a sub-optimal obstetric condition 
associated with emotional and substance use problems in young adulthood? 2) If 
so, are these associations mediated by temperamental make-up in childhood? 3) 
Do these relationships differ between boys and girls?  
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Method  
 
Subjects 
 
The data come from the Groningen Perinatal Project (GPP), a birth cohort (n = 
3162; 1975-78) with detailed social, perinatal, and neonatal data and, for 
subsamples, follow-up data on behaviour and temperaments in childhood (5.5-11 
years) and young adulthood (21 to 25 years). The subsamples re-evaluated at 7-10 
years consisted of: 

• all children with a definitely abnormal neonatal neurological condition (n 
= 133)P

13
P 

• a random sample of all children with a normal neonatal neurological 
condition (n = 300) or a mildly abnormal neonatal neurological condition 
(n = 293)P

13
P 

• all children born preterm and/or small for gestational age between 
January 1st 1977 and June 30th 1978 (n = 237)P

14
P 

• all children born at term who participated in a study on the effect of 
intrauterine exposure to ritodrine (n = 232). P

15
P Ritodrine did not affect 

neurobehavioural development.P

15
P 

Attrition in the various subsamples ranged between 0 and 7%. Children with 
definite neurological pathology, such as cerebral palsy were excluded from the 
behavioural analyses. Due to some overlap in the subsamples, the total number of 
children without definite neurological pathology re-examined between age 5.5 
and 11 years was 1186 (55% boys, 45% girls).   

When the cohort was aged between 20 and 25 years, 92% (n = 2900) was 
alive and tracked down living in the Netherlands. They were sent a questionnaire 
pack focusing on emotional and substance use problems in young adulthood, 
which was completed and returned by 1726 of them  (almost 60%). Excluded 
from the present analyses are cohort members with learning difficulties.  
All this resulted in 682 children with complete data sets at the three ages 
(perinatal, chilhood and young adulthood). Compared to the remainder of the GPP 
cohort, the perinatal condition of these 682 children had been less optimal (see 
table 6.1).  



Table 6.1: Perinatal characteristics of the GPP subjects included into the present analyses 
and the rest of the GPP cohort   
 Study group  

(n = 682) 
Rest GPP 
population 
(n = 1580) 

 

Obstetric 
Optimality, mean 
(SD)  

59.3 (5.1) 60.4 (4.4) T = 4.89 
p < 0.001 

Birth weight, 
mean (SD)  

3102g (647) 
 

3355g (527) T = 9.38 
p < 0.001 

Gestation, mean 
(SD) 

39.6 weeks (2.3) 
 

40.3 weeks (1.6) T = 7.81 
p < 0.001 

Apgar 1minute, 
mean (SD)  

8.0 (1.9) 
 

8.3 (1.4) Z = -3.027 
p = 0.002 

Apgar 3 minutes, 
mean (SD) 

9.2 (1.4) 
 

9.5 (1.0) Z = -4.185 
P < 0.001 

Boy: girl 52:48% 50:50% 
 

Chi2 (1) = 0.53 
p = 0.467 

Married: 
unmarried parents 
at the time of 
pregnancy 

96:4%  92:8% Chi2 (1) = 14.17 
p = 0.003  
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Obstetric optimality 
 
For all 3162 infants born between 30 June 1975 and 1 July 1978 pre- and 
perinatal data were documented using Touwen’s list of 74 items5, giving scores 
ranging from 42 (least optimal) to 72 (most optimal in the cohort). 
  
 
Childhood Temperaments 
 
For the assessment of childhood temperaments parents and teachers were asked, 
on a 7-item questionnaire, to indicate whether they regarded the child in question 
as more, the same or less irritable, hyperactive, difficult to handle, headstrong, 
easily frightened, shy, and anxious than the average child. An earlier study of ours 
indicated that two principal components accounted for the bulk of the variance12, 
denoted as externalising (undercontrolled) and internalising (inhibited) 
temperaments respectively. Both dimensions could be identified in teachers’ as 
well as in parents’ ratings. Because the associations between the obstetric 
optimality score on the one hand and externalising and internalising behaviour on 
the other, did not differ according to the raters’ identity (p-values for the 
interaction terms 0.459 and 0.947 respectively), parents’ and teachers’ ratings 
were averaged.  
 
 
Psychiatric morbidity in young adulthood 
 
Morbidity in young adulthood was assessed by a self-report questionnaire 
consisting of the short version of the General Health Questionnaire (GHQ1216; 
amended to cover the last 12 months), the depression and anxiety scales of the 
Symptom Checklist (SCL-9017; time frame last week), and questions on alcohol, 
cigarettes and drug use in the last month and the last year. Here also, principal 
component analysis revealed two components that jointly accounted for the bulk 
of the variance of scores. The first referred to emotional problems and the other to 
substance use (see table 6.2).  
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Table 6.2: Varimax (a rotation that maximizes the variance on the new axes) factor 
loadings (correlations between the variables and the two factors) for emotional and 
substance use problems, and explained variances and Eigenvalues (EV: the variances of 
the factors that were successively extracted) 
 Emotional 

problems 
Substance use 

 43%  EV 2.6 23%  EV 1.4 
General Health Questionnairea 0.848 0.130 
Depression scale of the 
Symptom Checklistb

0.915 0.102 

Fear scale of the Symptom 
Checklistb

0.885 0.050 

Drug use in the past 12 monthsc 0.153 0.659 
Alcohol used -0.119 0.762 
Cigarette smokinge 0.152 0.676 
a = Dutch version (Koeter & Ormel, 199116); time frame last 12 months 
b = Dutch version (Arrindell & Ettema, 198617); time fame last week 
c = assessed with one question: did you use drugs in the last 12 months, like marihuana,  
      amfetamines, cocaine, heroine, etc.? (never in the past 12 months, 1-4 times, 5-8       
      times, 9-12 times, more than 12 times) 
d = compound score of three questions: how many glasses of alcohol a day did you drink   
      in the past 30 days, how many glasses of alcohol a day did you drink in the past 12  
      months, how many times were you drunk in the past 12 months? 
e = compound score of two questions: how many cigarettes a day did you smoke in the  
      past 30 days and in the past 12 months? 
 
 
 
Statistical analysis 
 
As described above, principal component analyses were used to examine whether 
the behavioural items at 7-10 year follow-up and the questionnaires and items at 
21-25 year follow-up could be summarised into fewer underlying constructs. 
Least squares regression was used to examine, in 682 subjects, the associations 
between obstetric optimality, childhood temperaments, and emotional and 
substance use disorders in young adulthood. To evaluate whether the associations 
between obstetric situation and psychiatric morbidity in young adulthood are 
mediated by childhood temperaments, multivariate regression was performed with 
temperaments in childhood as covariates. Because we expected gender 
differences, the analyses were done separately for boys and girls. Throughout the 
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analyses, a probability of less than 5% was taken to indicate statistical 
significance. 
 Possible interactions between the obstetric optimality score on the one 
hand and childhood temperaments on the other were examined. However, in order 
to reduce capitalisation on chance, interactions are reported only in case of p-
values smaller than 0.01. 
 
 
Results 
 
 
Demographics 
 
Of the 682 respondents, 51% were male, 29% were married or living together 
with a partner, 73% had intermediate vocational training or higher education, and 
99% had the Dutch nationality. Mean age was 22 years old (range 20-26). The 
mean Obstetric Optimality Score (OOS) was 59.3, with a minimum of 42 and a 
maximum of 70 (standard deviation 5.1).  
 
 
Obstetric optimality and childhood temperaments 
 
Figures 6.1 and 6.2 show the results for girls and boys, respectively.  In girls, a 
more optimal obstetric situation was related to less externalising behaviour during 
childhood but unrelated to internalising behaviour. In boys similar relationships 
between obstetrical optimality and childhood temperament were found: a better 
obstetrical condition was associated with less externalising behaviour, but did not 
predict internalising behaviour. 
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Childhood temperaments and emotional problems and substance use in 
young adulthood 
 
In girls, internalisation during childhood was associated with less substance use 
during early adulthood but not emotional problems. Externalising childhood 
temperament in girls was associated with neither emotional problems nor 
substance use in young adulthood. In boys internalising behaviour during 
childhood was also associated with less substance use later on, but, in contrast 
with girls, externalisation in childhood was associated with increased emotional 
problems in young adulthood. 
 
 
Obstetric optimality and emotional problems and substance use in young 
adulthood 
 
In females, a more optimal obstetric situation was related to less substance use in 
adulthood, but not to emotional problems. In males, obstetric optimality was 
associated with both more substance use and more emotional problems in young 
adulthood.  
 
 
Mediation by temperament 
 
The relationships between the OOS on the one hand and substance use in young 
adult males and females on the other, were not mediated by childhood 
temperament (figures 6.1 and 6.2). In males however, a more optimal obstetric 
situation was linked to less externalisation in childhood and the latter was 
associated with less emotional problems in adulthood. When analysed in a 
multivariate regression model, the negative link between obstetric optimality and 
emotional problems was no longer significant (p = 0.062), suggesting that 
childhood externalising behaviour mediates the association between emotional 
problems in young adulthood and obstetric non-optimality.  
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Interactions 
 
In boys, we found an interaction between obstetric optimality, childhood 
internalisation, and substance use in young adulthood. When internalisation in 
childhood was preceded by a more optimal obstetric situation, boys showed more 
substance use later on. On the other hand, when internalising behaviour was 
preceded by sub-optimal obstetric conditions, boys exhibited less substance use. 
No other interactions between the obstetric optimality score and childhood 
temperaments were found. 
 
 
Discussion 
 
Main findings 
 
In this study substance use in young adulthood was predicted better by the general 
obstetric situation than emotional problems.  This finding is in contrast with the 
results of Allen, Lewinsohn and Seeley.18 These authors examined relationships 
between a wide range of prenatal and perinatal risk factors and non-psychotic 
psychopathology. They reported that depression and anxiety in adolescence were 
related to several perinatal risk factors, like not being breast-fed and maternal 
emotional ill health, while substance use was only associated with maternal drug 
abuse. Two explanations for the differences between the study of Allen et al.18 
and our data can be offered. First, Allen et al.18 studied the impact of isolated risk 
factors, whereas we evaluated relationships between overall obstetrical condition 
and psychopathology in early adulthood. Second, Allen et al.18 included postnatal 
factors such as the type of infant feeding, fever and illness during the first year 
and specific forms of maternal psychiatric morbidity, whereas we focussed on the 
obstetric condition. Thus, it could be speculated that obstetrical condition per se is 
more related to substance use and less to emotional problems in early adulthood.  
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In women, a more optimal obstetrical condition was linked to less substance use 
in early adulthood, while males with optimal conditions around birth were more 
likely to use substances. This might seem counterintuitive. However, it should be 
noted that substance use does not necessarily amount to misuse. Most boys in our 
study were moderate substance users; less than 10% drank more than 4 glasses of 
alcohol daily in the last year, and about 14% used soft drugs more than 5 times a 
month. Use of hard drugs was very rare. Heavy cigarette smoking was more 
common: 25% smoked more than 10 cigarettes a day. It is possible that moderate 
substance use among young adult males is a sign of healthy adjustment indicating 
that the person in question is socially active, for instance as a member of a sports 
club or a student association.19 Research has shown that among men drinking and 
drug use is associated with social bonding, whereas women tend to drink to 
reduce stress or to alleviate psychological pain.20   

For males, the relationship between obstetric optimality and fewer 
emotional problems in young adulthood was mediated by childhood externalising 
behaviour. That is, when conditions around birth are more optimal, boys are less 
likely to display externalising behaviour in childhood, and suffer fewer emotional 
problems in young adulthood. This finding is in accordance with the results of a 
study by Pesonen et al.21, which indicated that so called heterotypic associations 
between childhood and adulthood temperaments are stronger than homotypic 
continuity. In their study negative emotionality (anger) in childhood was 
associated with low sociability in adulthood and this is in accordance with our 
finding that externalisation during childhood is linked to emotional problems in 
young adulthood. However, while in our study this association only holds for 
boys, Pesonen et al. found no significant gender differences, although the link was 
least strong for females. 
   The neurobiological background for the link between a less optimal 
obstetrical condition, externalising behaviour in childhood and emotional 
problems in young adulthood might be as follows. A less optimal obstetrical 
condition might reflect a situation of pre- and perinatal stress. Recent studies 
indicate that pre- and perinatal stress might subtly alter serotonergic and 
noradrenergic activity in the cerebral cortex and dopaminergic activity in the 
striatum and prefrontal cortex.22 Minor alterations in the setting of monoaminergic 
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systems may induce a vulnerability for the development of externalising 
behaviour in childhood and – due to age-specific changes in behavioural 
challenges and behavioural repertoire – a susceptibility for emotional problems in 
young adulthood. Indeed, recent data suggest that prenatal stress is associated 
with difficult behaviour, aggression and attention problems at school age, and 
particularly so in boys.23 Thus it could be surmised that boys are more vulnerable 
to the effects of pre- and perinatal stress than girls.23,24  

Also, in boys an interaction was found between internalising childhood 
temperament and the obstetric situation: internalisation was a stronger predictor of 
future substance use in case of more optimal conditions around birth. In contrast, 
when obstetric conditions were sub-optimal, internalisation during childhood was 
negatively linked to substance use in young adulthood. This may be due to the 
fact that 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 degree of initial tolerance to a drug influences 
the subsequent use of it, so that tolerance for a drug is a risk factor for its 
continued use.25 Tolerance depends on many different factors – genetic, 
neurochemical, environmental and psychosocial26 - and their interactions, and 
obstetric optimality may be one of them. Several studies indicate that significant 
numbers of shy people admit using alcohol and drugs to reduce their interpersonal 
anxiety.27 Bruch et al.27 found that in the absence of positive alcohol expectancies 
(like becoming less shy and more sociable), shyness had a negative relationship 
with alcohol use, possibly because, according to the authors, social situations 
where drinking typically occurs may contain the potential for negative scrutiny by 
others.  It could be that obstetric sub-optimality is related to reduced substance 
tolerance and thus less positive expectations about it. Noxious effects of a drug 
may keep a person from taking it.  
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Strengths and limitations of the study 
 
It should be noticed that some of the associations found are weak and may be due 
to chance. Hence, the results should be interpreted with caution. The strength of 
our study lies in its prospective character and in the quantification, using the 
optimality concept, of the complex process surrounding pregnancy and delivery. 
Many other studies have focused on isolated, specific obstetric risk factors for 
specific psychiatric disorders even though isolated complications as well as 
isolated psychiatric disorders are rare. Our outcome measures, temperaments in 
childhood and psychiatric morbidity in adulthood, were aggregated and therefore 
probably more reliable21 than individual subscales. Moreover, childhood 
temperament was assessed by two different raters, which may yield a more 
precise estimate.28 

Because our predictor variable was an aggregated score, encompassing 
many different aspects of pregnancy and delivery, there was no need to adjust for 
possible confounding factors. For example, socio-economic status is adjusted for 
in almost every study on the impact of obstetric variables on behaviour and 
behaviour problems later on. In the present study however, social background 
variables are already part of the total obstetric optimality score. 

The perinatal condition of the study group was less optimal compared to 
the remainder of the GPP cohort (Table 6.1). Moreover, the GPP cohort consists 
of a population born at a University Hospital, which implies that, compared to the 
general population, obstetric morbidity was already overrepresented.29 In a study 
of the impact of the obstetric situation on temperaments and psychiatric morbidity 
later on, this may represent an advantage. The fact however, that we deal with a 
specific population means that the results of our study should not be generalised 
without caution to the general population.  

Since the perinatal condition of the 682 children studied had been less 
optimal compared to the remainder of the GPP-cohort, it could be argued that this 
influenced the outcome of the study. Therefore, we examined univariate links 
with all available data. Data on OOS and childhood temperament were available 
for 1186 children, and data on OOS and emotional problems and substance use in 
young adulthood for 1826 cohort members. Although less strong, in these larger 
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groups the same significant associations as in the smaller group included in the 
present study were found. 

Psychiatric morbidity in young adulthood at the level of specific 
diagnoses was not the focus of our study, nor was childhood temperament at the 
level of explicit problematic behaviour. Further research is needed to examine 
whether emotional disorders and substance use disorders at the syndromal level 
are related to (problematic) childhood temperaments and a sub-optimal obstetric 
situation. 
 
 
Conclusion 
 
This study demonstrated the use of an aggregated obstetric optimality score in 
analysing the associations between early risk factors and emotional problems and 
substance use in young adulthood. While others found that emotional disorders 
are generally better predicted by isolated perinatal risk factors than substance use 
is18, the generic obstetric situation as quantified by the OOS is stronger related to 
substance use than to emotional disorders. For boys, there was an association 
between OOS and emotional problems in young adulthood, which was mediated 
by externalising behaviour during childhood and relationships between childhood 
temperament and emotional disorders and substance use in adulthood were 
stronger for men than for women. This study adds to the evidence that boys are 
more vulnerable for the effects of perinatal risk factors than girls are.    
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