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association analyses showed evidence for genetic overlap between ADHD symptoms and BMI. We found no evidence for a
difference between inattention and hyperactivity symptoms, suggesting that neither symptom subtype is driving the association.
We found evidence for association between maternal pre-pregnancy BMI and offspring ADHD symptoms after adjusting for both
BMI and ADHD PRS (association p-value = 0.027 for inattention, p = 0.008 for hyperactivity). These results are consistent with the
hypothesis that the co-occurrence between ADHD and cbesity has both genetic and prenatal environmental origins.
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INTRODUCTION

Attention-deficit/hyperactivity disorder (ADHD) often co-occurs
with obesity. There has been a surge of studies investigating this
association in recent years, despite some variability in findings, the
consensus is that the association is well replicated, yet puzzling
[1-4]. Together, the double burden of both conditions accounts
for nearly a two-fold increase in the cost of care [5]. Inattention
and hyperactivity, the core symptom subtypes of ADHD, interfere
with development and functioning [6], even at levels below the

clinical threshold [7], and are linked to a negative developmental
trajectory [8], whereas obesity is a risk factor for all-cause mortality
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hyperactivity, hypothesized being due to an adverse intrauterine
environment [11, 12]. Numerous human studies have replicated
the association [13-16], including those assessing endopheno-
types of ADHD [17, 18]. However, there is known shared genetic
aetiology between ADHD and body mass index (BMI) [19, 20], and
genetic familial confounding may account in part for the
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INTRODUCTION
Attention-deficit/hyperactivity disorder (ADHD) often co-occurs
with obesity. There has been a surge of studies investigating this
association in recent years, despite some variability in findings, the
consensus is that the association is well replicated, yet puzzling
[1-4]. Together, the double burden of both conditions accounts
for nearly a two-fold increase in the cost of care [5]. Inattention
and hyperactivity, the core symptom subtypes of ADHD, interfere
development and functioning [6), even at levels below the
clinical threshold [7], and are linked to a negative developmental
trajectory [8], whereas obesity is a risk factor for all-cause mortality
[9]. Identifying the underlying reasons for this coexistence is
crucial for both prevention and treatment. Our goal is to examine
the evidence for causality, both genetic and prenatal, that may
explain the ADHD-overweight/obesity association using Mende-
lian Randomisation (MR} and polygenic risk scores (PRS).
Exposure to maternal obesity at the start of pregnancy was first
reported as a risk factor for ADHD symptoms in the child in 2008

[10]. Experimental animal models provide evidence for a causal
link between prenatal exposure to maternal obesity and offspring
hyperactivity, hypothesized being due to an adverse intrauterine
environment [11, 12]. Numerous human studies have replicated
the associal [13-16], including those assessing endopheno-
types of ADHD [17, 18]. However, there is known shared genetic
aetiology between ADHD and body mass index (BMI) 19, 201, and
genetic familial confounding may account in part for the
association between high maternal pre-pregnancy BMI and
offspring ADHD [21] as shown in the directed acyclic graph
(Fig. 1). This familial co-aggregation, including maternal obesity in
pregnancy as a risk factor for child overweight [22], could also
account for ADHD and obesity in the child.

MR, a method that uses genetic variants as surrogates for the
exposure variable, has the benefit of circumventing issues in
observational studies relating to confounding or reverse causation
[23. A few studies have examined the ADHD-obesity link
longitudinally in children and reported that the likely direction is
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