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Summary In recent years we have made new discoveries in how young children 
develop executive functions – important skills that allow children to 
adapt flexibly in their daily lives. At the same time, we have started to 
uncover the brain bases of these key skills – including the finding that 
brain development sometimes precedes changes in behaviour. It is well 
established that poor parental mental health has a negative impact on 
early child development. In this project we will investigate the impact of 
maternal and paternal mental health on the brain mechanisms 
underlying the earliest development of executive function skills. 

Description Executive functions (EFs) are a group of key cognitive skills that help 
monitor, control and regulate behaviour in order to set and achieve 
goals in everyday life [1]. Childhood EF skills have been shown to be 
predictive of important outcomes, such as academic achievement [2]. A 
difficulty in assessing the earliest development of EFs has been the lack 
of age-appropriate tasks for infants and toddlers. However, recent 
advances in EF assessment from Bristol University Baby Lab (BUBL) now 
allow us to assess these important skills even in infancy [3]. We have 
also recently gained new insight into the brain bases of early EF 
development [4]. 
Parental mental health difficulties have been associated with negative 
outcomes in children, including poorer EF skills [5]. However, most 
studies have focused on EFs in children older than 3 years, and few 
studies have investigated the potential impact of parental mental health 
on the brain areas involved in early EF skills. The latter is important 
because research from Prof Holmboe’s lab demonstrates that brain 
changes take place in early toddlerhood to support the development of 
EFs even before changes in behaviour become evident [4]; as such, the 
substantial brain development that occurs in infancy and toddlerhood 
may be an important marker of the developmental status of these key 
cognitive skills and may help guide early intervention efforts. 
We propose to investigate the potential impact of parental mental 
health difficulties (including symptoms of depression, stress and anxiety) 
on both behavioural EF performance and the brain development 
underlying these important skills during the first 3½ years of life. To do 
this, we will use data from three infant cohorts, nested within very 
different cultural contexts. The first cohort (completed in 2022), the 
Oxford Early Executive Functions (OEEF) cohort, includes 144 children 
assessed at 10, 16 and 42 months. The second cohort includes 226 
children assessed at BUBL at 10, 16, 24 and 30 months. All children in 
this cohort have been assessed at 10 and 16 months and are currently 
being assessed at 24 and 30 months. The final cohort, the Khula cohort 
[6], includes 394 children from Gugulethu in Cape Town, South Africa. 
Infants in this cohort were assessed at 3, 6, 12, 18 and 24 months and 
will be assessed again at 36-42 months. These three cohorts include 



extensive longitudinal assessment of early EF skills, measures of parental 
mental health, rich sociodemographic and other contextual measures, 
and brain data using several different imaging techniques 
(electroencephalography (EEG), functional near-infrared spectroscopy 
(fNIRS) and Magnetic Resonance Imaging (MRI)). This provides us with 
an outstanding opportunity to investigate the impact of parental mental 
health on the early brain development underlying the emergence of EF 
skills across very diverse contexts. 
Although the proposed project is defined broadly as focusing on the 
impact of parental mental health on early EF-related brain development, 
we want the student to have the freedom to shape the project into their 
own. For example, they may choose to focus on a specific dimension of 
parental mental health, a particular analytical strategy (e.g., structural 
equation modelling of brain and behavioural data), or the impact of 
specific contextual factors that have been measured across cohorts (e.g., 
cultural differences, socioeconomic status, social support). We will 
encourage them to explore factors related to the diverse contexts that 
these cohorts were assessed in (i.e., a high-income minority world 
country vs. a low-to-middle income majority world country). However, 
again the student will have the freedom to focus on specific aspects of 
these diverse backgrounds that they find particularly interesting. The 
supervisory team will support the student in narrowing down the project 
to one the student is passionate about, and which allows them to 
develop the best possible skill set for their future career. 
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