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CHAPTER 12 
 

STRENGTHS AND LIMITATIONS OF 

THE STUDY 
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Strengths 
 
Longitudinal, prospective cohort studies offer a number of advantages for 
evaluating associations between birth conditions and future mental healthP

1,2
P: 

• the temporal sequence of relationships can be determined more clearly 
than in other types of studies 

• cohort studies allow for the examination of multiple effects of different 
predictive variables 

• the potential risk for selection bias, a particular concern in case-control 
studies, is minimized 

• in a prospective investigation, exposure variables (independent variables, 
confounders) can often be assessed directly, for example by questioning 
the participants themselves: this minimizes recall-biases   

• exposure variables are assessed at a moment when the relevant outcome 
status has not occurred yet; therefore, measuring errors are non-
systematic and independent of future health status, thus minimizing 
information bias with regard to the assessment of exposure variables. 

In terms of validity and reliability, longitudinal cohort studies are next best apart 
from experiments. 
 
A strong feature of our study in particular is that prenatal and perinatal factors 
were documented in great detail. They included extensive data on social 
background, past pregnancies, present pregnancy, parturition, and the child’s 
immediate postnatal condition. Therefore, we were able to control for many 
possible confounders when assessing the impact of an isolated risk factor (e.g. 
maternal smoking) and to take many factors into account when evaluating the 
impact of the overall perinatal situation. Re-assessment at school-age was also 
extensive: it consisted not only of detailed neurological examination, but of 
behavioural questionnaires and school-performance tests as well. Finally, the 
follow-up in young adulthood comprised a comprehensive self-report 
questionnaire, including items on sociodemographic variables, mental health, 
(perceived) physical health, and questions about alcohol, cigarette and drug use in 



the preceding month and year. A subgroup was selected for a psychiatric 
diagnostic interview. 
 Full data for the three age brackets (perinatal, primary school age, and 
young adulthood) were available from a group of 682 PPG-members. This 
enabled us to assess longitudinal associations and to control for many perinatal, 
psychosocial, and health variables. The present study is a continuation of PPG as 
a large-scale study of longitudinal development in the Netherlands.  
 
Most epidemiological studies on the impact of birth conditions on future mental 
health to date have focused on specific obstetric complications. A third strength of 
our study is that it takes into account the complete prenatal and perinatal situation, 
operationalised with the Obstetric Optimality Score (OOS). Previous research has 
shown that the effect of a particular complication is stronger when the optimality 
score is relatively low, i.e. when many conditions were non-optimal.3 We showed 
that the OOS, although based on clinical experience and not on rigorous statistical 
research, is a strong predictor of future mental health. This finding supports the 
clinical impression that complications do not usually operate as risk factors if they 
occur in splendid isolation. Furthermore, the optimality concept is easily 
applicable. We do not contend that an optimality list should replace the separate 
recording of complications in clinical use or in research. However, the OOS could 
be used as a complementary measure next to isolated complications and clinical 
diagnoses. 
 
Many epidemiological studies to date on the impact of birth conditions on future 
mental health have focused not only on specific complications as predictors, but 
also on specific isolated disorders as outcome variables. However, as Ravelli et 
al.4 and Kessler5 showed, isolated disorders are relatively rare, and multimorbidity 
is a frequently occurring phenomenon. In most major reports on multimorbidity, 
like the National Comorbidity Survey6, the OPCS Survey of Psychiatric 
Morbidity7, the Dutch NEMESIS study8,9 and others, the focus is on the co-
occurrence of two disorders, and comorbidity is quantified with odds ratios. 
However, as is shown in chapter 7 of this thesis, multimorbidity occurs more 
frequently than expected particularly for combinations of three disorders or more. 
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Therefore, it is important to study the prevalence of multimorbidity and its risk 
factors. In this thesis, a new measure, already known from research on chronic 
disease10, was introduced to quantify psychiatric multimorbidity: the cluster 
coefficient (CC). While odds ratios can express comorbidity of no more than two 
disorders, CC’s can capture multimorbidity of any number of disorders. 
Moreover, while odds ratios confound clustering with coincidental comorbidity, 
CC’s provide a pure estimate of clustering, which is the proportion of the 
association between disorders that is of aetiological interest. Again, we do not 
contend that the use of odds ratios should be replaced by the use of cluster 
coefficients. The former are well suited for comorbidity research that focuses on 
which sets of disorders tend to occur in combination. However, if the interest is 
more aetiological, addressing for example why certain individuals are prone to 
multiple psychiatric problems, it is important that a clear separation is made 
between coincidental and cluster comorbidity, and the cluster coefficient can help 
with that distinction. 
 
 
Limitations 
 
There are also some limitations. First, the extent to which the results presented in 
this thesis can be generalised is limited. Firstly because the study dealt with a 
population born at a University Hospital in Groningen, in which obstetric 
morbidity is overrepresented. Secondly, the subcohort studied at school age (5.5-
11 years old) consisted of four distinct but overlapping cohorts selected according 
to different characteristics, like ritodrine use of the mother during pregnancy and 
minor neurological dysfunction of the child at school age, so obstetric and 
neurological morbidity were oversampled. Lastly, while attrition was limited 
during the first follow up (7.2% of the teachers’ and 0.3% of the parents’ scoring 
were missing), almost 40% of the original cohort was lost to follow up in young 
adolescence. Especially cohort members who were not followed up during 
childhood were difficult to locate. Obviously, over time it is increasingly difficult 
to find subjects and 20 years is a long time. Cohort members changed addresses, 
changed names (through marriage), and even when located they did not always 
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wish to cooperate with the study. This obviously raises doubts about the validity 
of the study results. Those cohort members who agreed to participate to the 
second follow-up are likely to differ from nonparticipants in a number of 
important ways, such as basic levels of motivation and attitudes toward health.2 A 
positive finding in the studied population would not preclude the possibility that 
such a link would not exist, or that it might exist to a different degree, among the 
group of nonresponders. As was shown in chapter 2 (table 2.2), obstetric 
conditions of participants were less optimal compared to non-participants, while 
socio-economic status was somewhat higher. However, the true relationship 
between predictor variables and outcome variables will be biased only if 
nonresponse is related to both risk factors and the outcome under study. It could 
be argued that in our study nonresponse is related to better ór to worse physical 
health of cohort members. Young adolescents who spend more time at home 
because of health problems may have more time to complete questionnaires ór, 
alternatively, may be less motivated to do so. Physical health may be related to 
the predictive OOS-variable as well as to outcome variables regarding mental 
health. 
 For these reasons the results of the studies presented in this thesis can not 
be extrapolated to the general population without caution. However, the links 
found within the cohort are not therefore necessarily invalidated.  
 
Second, it can not be excluded that, although we adjusted for many confounders, 
some other factors not included in our study, affect both predictive variables and 
outcome variables in the studied population. For example, we were unable to 
control for maternal personality, a factor which is likely to influence some of our 
outcome variables as well as our independent variables.  
 
In this thesis the presence of behavioural problems during the first follow up was 
assessed only with short questionnaires completed by parents and teachers, whose 
perceptions – though from the child’s most important living environments - of 
course are not entirely objective. Also, psychiatric morbidity at the level of 
specific diagnoses was not an explicit focus of the questionnaires. Further 
research is warranted to examine whether internalising and externalising 
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behaviour problems at the syndromal level are related to a sub-optimal obstetric 
situation, neurological dysfunction in childhood, and emotional problems and 
substance use in young adulthood. 
 
Fourth, the second follow-up consisted of self-report measures, which are subject 
to biases on the part of the subject. People are likely to place themselves in the 
best possible light. This tendency, referred to as social desirability, has been 
shown to be extremely pervasive even on anonymous self-report measures.11

 
A fifth weak point of our study is the questionable validity of the Obstetric 
Optimality Score. The OOS is based on clinical experience and not on statistical 
research such as factor analysis. Moreover, the OOS was developed in the late 
seventies and elements of it may be out of date because of new insights in the 
field of obstetrics. However, as was shown in chapter 8, the by now antiquated 
and intuitive OOS predicted psychiatric morbidity twenty years later rather well. 
Therefore, updating the OOS or developing new aggregated measures to quantify 
the complex process surrounding pregnancy and delivery, could be a worthwhile 
endeavour.  
 
Lastly, when determining occurrence rates of multimorbidity a problem is its 
dependence on the number of disorders included in the calculation.10 Generally, 
the higher the number of disorders included, the higher the frequency of 
occurrence of multimorbidity. In psychiatry, the number of psychiatric diagnoses 
increases with every new edition of the DSM thereby also increasing the potential 
for multimorbidity. 
 
Table 12.1 summarizes the strengths and limitations mentioned above. Other, 
more specific strong and weak points of the studies that form part of this thesis 
are described in the chapters in question. 
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Table 12.1 Strengths and limitations of the study presented in this thesis 
Strengths Limitations 

• good validity and reliability of 
longitudinal prospective studies 
in general 

• extensive and detailed 
information at three age 
brackets 

• quantification of the complete 
prenatal and perinatal situation 
with the OOS 

• quantification of multimorbidity 
with the cluster coefficient 

• focus on disorders ánd persons 

• limited generizability due to 
attrition and oversampling 
obstetric and neurological 
morbidity 

• possible confounders not 
controlled for 

• behaviour assessment in 
childhood not with validated 
instruments 

• disadvantages self-report 
• OOS norms fit obstetrics of the 

seventies and eighties and need 
an update 

• dependence multimorbidity on 
number of disorders studied  
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