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ABSTRACT
The study by Leventakou and colleagues is emblematic of a welcome change in focus in ADHD research. First, the authors focused on the overlooked association between ADHD and aberrant eating patterns, reflecting an emerging change in the conceptualization of ADHD as a condition affecting not only high-level cognitive processes, but also more basic functions such as eating and sleeping, as well as the underlying complex metabolic and possibly inflammatory pathways. Second, the authors focused, for the first time, on the relationship between ADHD and eating disorders in preschoolers, which is of relevance for the design of preventive strategies. Third, they zoomed closely to several types of aberrant eating behaviours; besides confirming the association of ADHD symptoms to emotional overeating, they also found an intriguing relationship between impulsivity and food fussiness. Further changes in perspective focusing on the underlying mechanisms, as well as using a wide-angle lens to capture the longitudinal relationship between ADHD and aberrant eating behaviours will not only provide a more detailed (clinical) picture of individuals with ADHD, but will also hopefully lead to more effective preventive/treatment strategies.  









Leventakou and colleagues (2016) evaluated the association between symptoms of ADHD and aberrant eating behaviours in a population-based cohort of 471 preschool children from the Rhea mother-child cohort in Crete, Greece. They found a significant, positive relationship between ADHD symptoms ratings, assessed by means of the ADHD Test (ADHDT), and scores of emotional overeating as well as food responsiveness on the Children’s Eating Behaviour Questionnaire (CEBQ). Additionally, food fussiness scores on the CEBQ were significantly associated with the ADHDT impulsivity subscale ratings.
This study is emblematic of a welcome change in focus in the field of ADHD research in a number of ways. First, the authors considered a quite overlooked association in ADHD. Indeed, the relationship between ADHD and eating disorders is not mentioned in the most recent version of the Diagnostic and Statistical Manual of Mental Disorder (DSM-5), as it was not reported in the previous versions of the manual. For a long time, clinicians have been concerned around disturbed eating patterns as a side effect of psychostimulant treatment rather than as a possible aspect related to ADHD itself. Whilst an association of eating disorders to ADHD was briefly documented in a paper published in 1995 regarding a sample of college students in the USA (Heiligenstein & Keeling, 1995), it was not until several years later that the link between eating disorders and ADHD gained traction in the ADHD research community (Cortese, Dalla Bernardina, & Mouren, 2007). Overall, it is fair to state that this literature is still in its infancy. The interest in the investigation of aberrant eating patterns associated with ADHD has in part been driven by the increasing awareness of a significant link between ADHD and obesity/overweight (Cortese et al., 2016), which has also been noted in the DSM-5. In turn, the focus on a somatic condition such as obesity reflects a change in perspective in the conceptualisation of disorders of the central nervous system as conditions affecting not only the brain but also the body, where eating patterns, metabolic alterations, fat tissue and related inflammatory/immunological pathways, among others, arguably play an important but so far overlooked role. As for ADHD, this would suggest that, whilst a large body of research has been devoted to deficits in high cognitive functions, it would be relevant to better explore also more basic functions such as eating and sleeping, as well as the complex metabolic and immunological networks that underpin such functions. As such, this zoom change in the field of ADHD research may point towards avenues that are revealing themselves as very fruitful in terms of our understanding of the pathophysiology of mental health conditions, paving the way for possible pathophysiologically-based intervention strategies. For instance, a paper recently published in Nature (Sekar et al., 2016) reported the identification of an immune system related gene, known as complement component 4(C4), associated with an increased risk of schizophrenia, which may have important translational implications. It may well be that these specific immunological pathways are not relevant for ADHD, but this is a nice example of how changing the zoom and thinking somewhat outside the box may pay off, in the long term.
Second, Leventakou et al. focus on preschool children (in the Rhea mother-child cohort study, children were followed up at 9 months, 18 months, 4 years and 6 years of age and data used in the present study refer to age 4). As correctly pointed out by the authors, this is the first population-based study specifically assessing the link between ADHD symptoms and aberrant eating behaviours in preschoolers. In my view, this is probably the major strength of the study. Whilst the majority of available studies on eating disorders in ADHD included adults or adolescents, focusing on preschoolers is clearly highly relevant for the implications in terms of preventive strategies that may sprout from this line of research.
Third, the study by Leventakou and colleagues zoomed closely on the different types of aberrant eating behaviours. Previous research on eating disordered patterns in individuals with ADHD was mostly concerned with binge eating/bulimia (Cortese et al., 2007). By contrast, Leventakou et al., leveraging on the items of the CEBQ, were able to assess a variety of eating/drinking patterns, including food responsiveness, enjoyment of food, desire to drink, emotional overeating, satiety responsiveness, emotional under eating, slowness in eating, and food fussiness. On the one hand, some of the study findings, such as the association between emotional overeating and ADHD symptoms, may not be surprising, since emotional overeating may be conceptualized as a manifestation of the impulsivity and emotional dysregulation typical of ADHD. On the other hand, the significant positive association between scores of food fussiness, a food avoidant behaviour, and impulsivity symptoms is more intriguing and suggests that simple explanatory models are likely to be insufficient to fully account for the complex links between ADHD and eating patterns.
	The study by Leventakou et al. paves the way for further investigation on aspects that were beyond the scope of the study itself, suggesting that other changes in the zoom are probably needed to gain insight on the relationship between ADHD and aberrant eating patterns/eating behaviours. Firstly, it is imperative to better understand the mechanisms that link ADHD and aberrant eating patterns. Interestingly, Leventakou and colleagues found that the association between ADHD symptoms and aberrant eating behaviours was not fully mediated by executive functions scores (albeit the limitations in assessing executive functions at the age of 4 should be considered). This suggests that conceptualizing abnormal eating behaviours as manifestations or consequences of executive dysfunctions associated with ADHD may not fully capture the essence of the association. Rather, it might be insightful to explore if inattention, hyperactivity, impulsivity and aberrant eating behaviours stem from the same neurobiological and/or psychopathological dysfunction. In the discussion section of the paper, Leventakou et al. refer to the results of genome wide association studies pointing to a possible implication of fat and obesity-associated transcript gene (FTO) minor allele at rs9939609 in both ADHD and aberrant eating behaviours. Some years ago, we suggested that altered neurobiological pathways may contribute to explain the association of ADHD not only to abnormal eating patterns, but also to other related conditions. In particular, we pointed to possible dysfunctions in the hypocretin/orexin system, which is implicated in the control of alertness and reward seeking (including feeding) behaviours (Cortese, Konofal, & Lecendreux, 2008). This and related hypotheses have been largely untested, and, as such, would deserve further attention to start unravelling what is, possibly, the multifaceted nature of ADHD, including a plethora of brain and somatic alterations. Likewise, studies on possible common psychological/behavioural mechanisms underpinning the association between ADHD symptoms and aberrant eating patterns in preschool children are basically lacking and would add important insights for the clinical practice. 
Secondly, it will be important not only to change the zoom but also to use a wide-angle lens to capture the longitudinal relationship between ADHD and aberrant eating behaviours. In this regard, it will be interesting to look at data of the follow-up at 6 years from the Rhea mother-child cohort and from other available follow-up studies. A deeper understanding of how and when ADHD symptoms interact with and impact on eating patterns will be pivotal in guiding the design of future preventive programmes aimed at tackling the correlates of aberrant eating patterns such as overweight and/or obesity, along with their associated psychological and somatic conditions.
Therefore, it is hoped that changing the zoom in ADHD research will not only provide a more detailed (clinical) picture of individuals with ADHD, but will also lead to a more comprehensive understanding of the pathophysiology of the disorder and related conditions, as well as more effective treatment strategies. 
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