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Project Title: 
When the Thyroid Matters Most: Mild Thyroid Hormone Insufficiency 
and Brain Development in Children  

Abstract: Large parts of China are iodine sufficient and consequently the risk of 
thyroid disorders is increased at all ages. It is clear that even mild 
thyroid problems can impact brain function as thyroid hormones play 
a major role in neurodevelopment from early pregnancy onward. 
Animal studies demonstrated that thyroid hormones are involved in 
neocorticogenesis, the formation of the hippocampus and the 
somatosensory cortex. In humans, low levels of thyroid hormones 
during pregnancy can lead to mental retardation in the offspring. 
During early gestation, the fetus depends entirely on maternal thyroid 
hormones that cross the placenta because the fetal thyroid function 
does not begin before 12–14 weeks of pregnancy. Even after the 
onset of fetal thyroid hormone production, the fetus relies upon 
maternal thyroid hormones. Previous studies from our group suggest 
that exposure to mild thyroid hormone insufficiency are related to 
adverse consequences for child cognitive development. However, the 
underlying neurobiology is largely unknown.  

In this project we have two aims. First, we will study the relation 
between mild thyroid hormone insufficiency and impairments with 
intelligence in children. Mild thyroid insufficiency in mother or child will 
be assessed in prenatal life, neonatal phase and school age, and will 
be examined in relation to child cognition through to the school age 
years in 4500 children participating in Generation R. Second, we will 
apply cutting-edge neuroimaging techniques to investigate whether 
children exposed to mild thyroid insufficiency have structural and 
functional brain alternations observed at school age. Exposure to 
maternal mild thyroid hormone insufficiency in prenatal life, and child 
thyroid hormone insufficiency and school age will be explored in 
relation to brain structure and function.  

We test the hypothesis that early exposure to mild thyroid hormone 
insufficiency has a negative impact on child cognition and brain 
structure and function as observed by neuroimaging at school age.  

To date, longitudinal, repeated assessments of exposure to mild 
thyroid hormone insufficiency, and advanced magnetic resonance 
brain imaging has never been combined in investigation of thyroid 
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insufficiency and cognitive impairments. We will apply innovative 
neuroimaging techniques and state-of-the-art epidemiological 
methods to unravel the neurobiology of the relation between thyroid 
function and cognition in a large population-based study. The findings 
will provide insights into the effect of mild thyroid insufficiency on 
brain function and build a foundation for improving screening and 
intervention programmes for thyroid insufficiency in pregnancy and 
neonatal period.  

Requirements of 
candidate: 

Master degree: Yes 
 
Background: 
A Masters (or equivalent degree) in one of the following or related 
fields is recommended: medicine, neuroscience, biology, life 
sciences, biostatistics, neuropsychology, or psychology. 
 
This is a collaborative project between an endocrinology & thyroid 
research group, a brain imaging unit and the epidemiological 
research team at the Erasmus MC. Thus a biological understanding 
of endocrine processes is important. The successful candidate will 
learn the necessary skills to process advanced MRI-data within the 
framework of large datasets. Affinity with developmental studies or 
research in children clearly is an advantage. Additionally, a good 
command of biostatistical techniques in an epidemiological 
framework is recommended. 
The successful candidate ideally has above basic understanding of 
one or more of the following statistical packages: SPSS, R, or SAS.  
 
IELTS Grade: 7.0 (minimal 6.0 per component) 
or 
TOEFL: 100 (minimal 20 per component) 
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