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Description of the internship topic

Internalising symptoms in youths with traits of neurodevelopmental difficulties using the ELFE
cohort data : risk factors and gender-effect

Background:

Neurodevelopmental difficulties include difficulties in the emergence of at least one of the dimensions of
development, namely cognitive, motor, communication skills, social interactions and academic learning.
Alongside categorical approaches (such as in the DSM-5 or ICD-11) which distinguish different clinical entities
according to the domain of development impacted, neurodevelopmental difficulties can be conceptualized in
the form of a dimension with a gradient ranging from normal functioning to severe difficulties associated with
a marked impact (Thapar 2017). Such dimensional approach also makes it possible to better understand the
association between difficulties in several developmental domains (Astle 2022).

Young people with neurodevelopmental difficulties are at risk of exhibiting anxiety or depressive symptoms
(Riglin 2021, Hollo 2014), which can be grouped into the category of internalising symptoms. The occurrence
of internalising symptoms contributes to the functional impact of these young people, with in particular a higher
risk of exhibiting behavioral problems (e.g., aggressive behavior, rage crisis, regressive behavior) which can
increase isolation and rejection (Benarous 2023). Despite the existence of appropriate treatments for
internalising symptoms in young people with neurodevelopmental difficulties (Morin 2010, Menezes 2020), these
disorders remain poorly identified (Benarous 2024, Young 2025).

To date, few studies have examined the influence of neurodevelopmental difficulties on the risk of developing
internalising symptoms using a dimensional perspective (i.e., by jointly examining different developmental
domains). In an analysis of the National Child Development Study cohort, Addicoat et al. (2020) showed that a
latent variable “ND” factor demonstrated associations with mood problems at each adult follow-up (23, 33, 42,
and 50 years), but the assessment of mood problems lacked specificity and corresponded to a positive response
to a self-report item relating to psychological distress. Farhat et al. (2023) showed, through the analysis of two
English birth cohorts, that the association between neurodevelopmental traits and depressive symptoms in
adolescents was partly mediated by environmental stressors (peer relation problem, academic failure). The
existence of detailed measures on child’ development, emotional problems, and comprehensive family and social
features in the ELFE cohort represents an opportunity to address these research questions.

Objectives : The objective of this epidemiological study is

(1) to confirm the importance of non-specific risk factors for internalizing symptoms (such as peer relation
problems), but also of risk factors more specific to neurodevelopmental difficulties, such as the presence of
associated somatic illness or physical pain (Maiano 2018, Whitney 2019).

(2) to identify the nature of neurodevelopmental difficulties most strongly associated with a risk of developing
internalizing symptoms: taking into account (i) the overall severity of neurodevelopmental difficulties, (ii) the
neurodevelopmental domains involved, and (iii) their multidimensional nature.

(3) to identify the moderating effect of gender on these relationships.

Methods: In this study, we use the ELFE birth cohort to examine internalising symptoms developed by children
with neurodevelopmental difficulties. Neurodevelopmental difficulties are measured using the Child
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Development Inventories (CDI) at 1 year of age, which includes 8 dimensions: social, autonomy, gross motor
skills, fine motor skills, expressive language, comprehensive language, and general development score. The
main outcome is the “internalized symptoms” score of the Strengths & Difficulties Questionnaire (SDQ) at 5.5
years, which includes the score on the “emotional difficulties” and “relationship problems” subscales.

Activities to be conducted:

Bibliographic research in international bibliographic databases and development of a conceptual
framework to organize reflection, analysis and writing.

Writing a data analysis plan

Management and analysis of the ELFE data (including variable construction, identification of relevant
covariates, handling of missing data)

Implementation of univariate / multivariate analyzes and mediation analyses necessary to achieve the
above objectives

Writing of the dissertation according to the modalities defined by the university

A scientific publication of the results is possible.

Requested Competences/qualities:

Capacity to work independently, sense of organization

Familiarity with statistical analysis in R (or equivalent statistical software)

Knowledge of basis statistical modelling, and affinity with/interest in applying more complex methods
Good knowledge of English
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