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English Summary 

 

The study described in this thesis was performed to investigate the hypothesis that in vitro 

fertilization (IVF) alters the programming of physiological, metabolic and endocrine systems, 

resulting in long-lasting consequences for physical and mental functioning in later life (known 

as the ‘developmental origins hypothesis’ or previously as the ‘prenatal/fetal programming 

hypothesis’ or ‘Barker hypothesis’). This thesis reports about the psychological functioning of 

children born after IVF. School functioning, specific cognitive abilities, behavioral and socio-

emotional functioning of 8- to 18-year-old IVF children were evaluated and compared with 

the results of these aspects in children born to subfertile parents who eventually conceived 

spontaneously. By the use of this control group we have aimed to control for the effect of 

parental factors, and to evaluate the role of IVF conception itself more properly.  

 

Overview of the literature 

In chapter 2, an overview is given of the psychological literature on IVF children so far. This 

overview of studies on early development, cognition and psychosocial well-being of children 

born after IVF showed that early mental and psychomotor function, cognitive development 

and school functioning of IVF children until the age of 5 years was thoroughly investigated 

and seems normal. However, only a few studies investigated older children and no studies 

are available that evaluate cognitive aspects and school performance at secondary school 

age. Since in children born preterm or small for gestational age more specific learning 

difficulties occur rather than general intellectual impairments, further research in the domain 

of cognition should also focus on specific cognitive abilities in IVF children.  

With respect to psychosocial development, some IVF mothers reported more 

difficulties with their child in the first year, but overall positive parent-child relationships were 

reported in IVF families. Psychosocial well-being of the children was not different from that of 



naturally conceived children up to the age of 8 years. At older age, data were more 

contradictory, and in adolescence follow-up was still scarce, however.  

Based on this overview of the literature, we concluded that questions still remain 

about the effect of IVF conception on the cognitive and psychosocial functioning of older 

children. Since first signs of programming effects may become apparent in adolescence, it is 

recommended that further follow-up is needed and should focus on school functioning, 

specific cognitive abilities, behavior and socio-emotional functioning in pubertal IVF children.    

 

School functioning in 8- to 18 year old IVF children 

In chapter 3 school functioning of 8- to 18-year-old IVF children was examined. The total 

group of 233 IVF children was compared to the control group of 233 sex- and age- matched 

children born spontaneously from parents with subfertility problems, on measures of 

education level, general cognitive ability, school performance (need for extra help, repeating 

a grade, special education) and rates of learning and developmental disorders. No significant 

differences were found between IVF and control children on these measures of school 

functioning. More than 60% of adolescents at secondary school attended high academic 

levels (with access to higher vocational education or university). It was concluded that 

children and adolescents born after IVF show good academic achievement and general 

cognitive ability. They do not experience any more educational limitations than naturally 

conceived children and adolescents of the control group. The tendency of reassuring school 

functioning already found in younger IVF children has been shown to continue at the end of 

primary school and at secondary school age.   

 

Information processing, attention and visual-motor function in IVF adolescents  

School functioning of a child is not only determined by general intelligence. Specific learning 

problems may appear despite average intelligence, as has been found in children born 

preterm or small for gestational age. Neurodevelopmental outcome is the result of a very 

complex interaction between biological and environmental factors, and IVF children might be 



exposed to the same potential risk factors as children born preterm or small for gestational 

age. Therefore we hypothesized that IVF children might be at risk for disturbances in specific 

cognitive abilities. In chapter 4, we assessed information processing, attention and visual-

motor function in a subgroup of 139 pubertal IVF children and 143 pubertal controls. The 

children underwent various neuropsychological tests to measure these cognitive functions. 

Subsequently, results were related to cardio-metabolic measures (blood pressure and 

glucose levels) to explore whether these can be explained by changes in fetal programming 

due to IVF. No differences between IVF and control adolescents were found in information 

processing and attention irrespective the cardio-metabolic outcome. With regard to visual-

motor function, IVF adolescents obtained lower test scores for motor speed and the 

combination of motor control and speed. However, these scores were within the normal 

range for the test. No direct relation was found between these measures and cardio-

metabolic outcome.  

Our study shows that, in contrast to children born preterm or small for gestational age, 

IVF children have no higher risk for specific cognitive deficits on the functions examined. 

These results therefore do not support the hypothesis that cognition is influenced by IVF 

conception or an altered programming of metabolic systems due to IVF. The findings indicate 

that cognitive abilities in IVF children, as measures by the tasks assessed, appear to develop 

normally.  

 

Behavior and socio-emotional functioning of adolescents born after IVF 

The aim of the studies in chapter 5 and 6 was to assess the role of IVF conception on 

psychosocial well-being in adolescence. Using a control group of children born 

spontaneously from parents with subfertility problems, it was possible to control for parental 

factors that may influence parent-child relationships, and to investigate the role of IVF itself 

on the children’s functioning.  

In chapter 5 behavior and socio-emotional functioning in pubertal subgroups of IVF 

and control children (9- to 18-years of age) were evaluated using self-report questionnaires 



filled in by parents (Child Behavior Checklist (CBCL)) and teachers (Teacher Report Form 

(TRF)). Overall, mean scores of CBCL and TRF were within the normal range. Parents of IVF 

adolescents reported their children to show less behavior problems than parents of control 

children. Mainly less externalizing (aggressive and rule-breaking) behavior, attention and 

thought problems were reported. Although on the teacher reports no significant differences 

were found between IVF and control children, there was a tendency for less externalizing 

problem behavior in IVF children as well. Remarkably, teachers in addition reported an 

increased proportion of IVF children with withdrawn/depressed behavior of (clinical) concern. 

It was discussed whether these findings were more likely to be attributed to parental reporter 

bias or might be attributed to the IVF conception. However, overall it is concluded that 

behavior and socio-emotional functioning of 9- to 18-year-old IVF children is normal. The 

reduced behavior of externalizing nature reported by the parents, and teacher ratings of 

more withdrawn/depressed behavior need further study.    

 To exclude parental bias, in chapter 6 behavior and socio-emotional functioning 

reported by the pubertal children themselves was evaluated. A total of 86 IVF and 97 control 

adolescents aged 11 to 18 years filled in the Youth Self Report (YSR) questionnaire. All 

scores were within the normal range and no differences were found between the IVF and 

control group on the different scales. In this study, behavior and socio-emotional functioning 

as reported by 11- to 18-year-old IVF adolescents was found to be normal. The reduced 

behavior of externalising nature and more withdrawn/depressed behavior reported by 

parents and teachers could not be reproduced. Therefore it is concluded that there is no 

clear evidence that IVF conception influences behavior and socio-emotional functioning.      

 

After studying these aspects we conclude that overall the results are reassuring. 

(Pre)pubertal children conceived by IVF show no adverse outcomes on school performance, 

specific cognitive abilities, behavior and socio-emotional functioning compared to our control 

group of naturally conceived children. With the tests and questionnaires used, we were not 



able to demonstrate any negative consequence of IVF conception on psychological 

functioning in adolescence.  
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