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1. Health and economic costs associated with brain health 
conditions 

Around 165 million Europeans are living with a brain disorder and 
more than 1 in 3 people will suffer from a neurological and/or psychi-
atric disorder at some point1. These numbers translate into an immense 
health and financial burden for society. In Europe, treating brain con-
ditions accounts for 35 % of Europe’s total disease burden with a yearly 
cost of almost €800 billion1. Poor diet is a major (but one of the few 
modifiable) risk factor for brain disorders. There is substantial evidence 
from the significant scientific efforts to date that shows that nutrition 
impacts brain health across the life course. 

2. So why then is the full potential of nutrition not utilized to 
improve brain health? 

Diseases associated with brain health are highly prevalent and 
neurological and mental disorders account for the loss of the equivalent 
of one year of full health (Global Burden of Disease Collaborative 
Network, 2019). Stroke accounts for more than 1 million deaths per year 
and dementias and Parkinson’s disease complete the top 3 causes of 
death due to neurological disorders in Europe (Global Burden of Disease 
Collaborative Network, 2019). Additionally, mental health conditions 
such as depression, anxiety and schizophrenia are leading causes of 
disability (Global Burden of Disease Collaborative Network, 2019). 
Obesity is a risk for brain health with rates increasing rapidly in most EU 
Member States (EUROSTAT, xxxx). Of concern is that obesity is 
increasingly prevalent in children and increasing numbers of women 
enter pregnancy with obesity with serious long-term consequences for 

* Corresponding author. 
E-mail addresses: r.a.h.adan@umcutrecht.nl (R.A.H. Adan), francesca.cirulli@iss.it (F. Cirulli), l.dye@leeds.ac.uk (L. Dye), s.higgs.1@bham.ac.uk (S. Higgs), 

kris@braincouncil.eu (K. Aarts), Jan.Buitelaar@radboudumc.nl (J.K. Buitelaar), frde@braincouncil.eu (F. Destrebecq), eldw@braincouncil.eu (E. De Witte), 
Tobias.Hartmann@uks.eu (T. Hartmann), a.korosi@uva.nl (A. Korosi), lars.libuda@uni-paderborn.de (L. Libuda), suzanne.dickson@gu.se (S.L. Dickson).  

Contents lists available at ScienceDirect 

Brain Behavior and Immunity 

journal homepage: www.elsevier.com/locate/ybrbi 

https://doi.org/10.1016/j.bbi.2022.07.012 
Received 2 June 2022; Received in revised form 12 July 2022; Accepted 14 July 2022   

mailto:r.a.h.adan@umcutrecht.nl
mailto:francesca.cirulli@iss.it
mailto:l.dye@leeds.ac.uk
mailto:s.higgs.1@bham.ac.uk
mailto:kris@braincouncil.eu
mailto:Jan.Buitelaar@radboudumc.nl
mailto:frde@braincouncil.eu
mailto:eldw@braincouncil.eu
mailto:Tobias.Hartmann@uks.eu
mailto:a.korosi@uva.nl
mailto:lars.libuda@uni-paderborn.de
mailto:suzanne.dickson@gu.se
www.sciencedirect.com/science/journal/08891591
https://www.elsevier.com/locate/ybrbi
https://doi.org/10.1016/j.bbi.2022.07.012
https://doi.org/10.1016/j.bbi.2022.07.012
https://doi.org/10.1016/j.bbi.2022.07.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bbi.2022.07.012&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Brain Behavior and Immunity 105 (2022) 201–203

202

their children’s brain health (Cirulli et al., 2020). These challenges go 
beyond individual responsibility and require a holistic approach in 
which governments, food industry and society work together to tackle 
the issues. 

3. The potential of nutrition for brain health 

Nutrition affects all aspects of brain development and function. 
Nutrition based interventions can provide an effective, safe and 
affordable option for the risk reduction and treatment of otherwise 
difficult to treat conditions. It can support brain health at the population 
level by shifting the overall prevalence of a condition. For example, 
there is a clear link between diet and risk of dementia and dietary in-
terventions have been shown to delay the onset or progression of the 
disease (Jacka et al., 2017). Trials on depression show that addressing 
diet quality is a cost-effective way to improve symptoms (Jacka et al., 
2017). 

Across the lifespan there are different nutritional needs. Intervening 
in early life is crucial because important developmental processes are 
occurring that give rise to individual risk/resilience trajectories and 
nutritional interventions can affect both the mother and the offspring: 
alongside its well-documented effect on prevention of neural tube dis-
orders, supplementation with folic acid before and during pregnancy 
lowers the risk of developing autism in the offspring (Li et al., 2019). 
Also, there is evidence that the elimination of food additives reduces 
ADHD symptoms (Li et al., 2019; Sonuga-Barke et al., 2013). Nutrition 
also exerts an effect on brain health by interacting with the immune 
system. For example, obesity is an inflammatory state and some of the 
deleterious effects of obesity may be modulated via the immune system. 
Further, nutritional interventions which alter immune response may 
also impact brain health/cognitive function. 

Convincing evidence for nutritional intervention requires a sub-
stantive body of high-quality data. Yet, evaluation of the effect of single 
nutrients on brain health is difficult to investigate because nutrients 
often rarely act alone and affect multiple processes. Also, effects on a 
specific brain health domain may only be visible in a vulnerable popu-
lation e.g., supplementation is most effective in deficiency or disease 

states. These challenges mean that nutrition in the context of brain 
health is an under-investigated scientific area, but also it is under- 
researched as it has not (yet) been prioritized by funding bodies. 

4. Foods are not drugs 

In the prevention of brain and mental disorders, or in the treatment 
of milder forms of brain and mental disorders, a nutritional intervention 
is preferable to a pharmaceutical in terms of side effects and consumer 
acceptance, providing that there is a valid evidence base to demonstrate 
clinical efficacy for the individual nutritional intervention. However, 
research into the efficacy of nutrients on brain health is more complex 
than studying drugs (Sorkin et al., 2016). Studying nutrients requires 
expensive randomized controlled trials that cannot simply adopt pro-
tocols used for pharmaceutical studies. Also, because nutrients act via 
multiple mechanisms it is difficult to understand the exact mechanism of 
action which complicates the development of health claims. Further-
more, the business models and the possible return on investment are 
different. With rare exceptions, specific nutrients cannot be commer-
cially protected in the same way that new pharmaceuticals can, 
although safety assessment may require similar investment. Moreover, 
food manufacturers need to incorporate the nutrients of interest into an 
attractive product that can be consumed voluntarily on a regular basis to 
achieve the beneficial effect. The investment needed to test and 
formulate the product is unlikely to be matched by the returns on in-
vestment. Improving intake of dietary fibre could have beneficial effects 
on many aspects of brain health, but costly large scale clinical trials are 
not likely to lead to any proprietary knowledge. The food industry has a 
role to play in building the evidence base but cannot act alone. Har-
vesting the health and cost saving potential of nutritional interventions 
to improve brain health is a public health issue that is impossible to 
address without public funding. 

5. Building consumer awareness and trust 

Consumers value the mental health benefits that come from a 
balanced diet. Nearly 9 in 10 adults said they would eat a healthier diet 

Fig. 1. Policy priorities.  
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if they knew it would lower the risks of cognitive decline (87 %) and 
heart disease (88 %) (Retrieved from Brain Health and Nutrition Survey, 
2018). However, they are often faced with a barrage of inconsistent 
findings. In 2018, 80 % of consumers reported coming across conflicting 
information about nutrition (Vijaykumar et al., 2021) resulting in a lack 
of trust. Social influencers are a popular source of nutritional informa-
tion, yet their advice is rarely founded on solid evidence. There is also a 
lack of nutritional knowledge in the professional health care community 
and a lack of consensus on nutritional advice. This may be because 
nutritional education in the medical curriculum is sparse, and the role of 
dieticians in prevention and management of brain disorders is limited. 
The quality and strength of the evidence needs to be improved using 
existing data as well as new clinical studies and the evidence should be 
accessible and disseminated clearly and consistently. 

6. BRAINFOOD priorities 

Given the potential of nutrition for brain health, Europe-wide in-
vestments in research to enable evidence building, in addition to 
developing appropriate measures to education of health care pro-
fessionals on these themes, is urgently required. Substantial action from 
policy makers is needed to enable knowledge building on diets sup-
porting brain health, and to making it to accessible for all, is called for. 
(Fig. 1). 
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Nonpharmacological interventions for ADHD: systematic review and meta-analyses 
of randomized controlled trials of dietary and psychological treatments. Am. J. 
Psychiatry 170 (3), 275–289. 

Sorkin, B.C., Kuszak, A.J., Williamson, J.S., Hopp, D.C., Betz, J.M., 2016. The challenge 
of reproducibility and accuracy in nutrition research: resources and pitfalls. 
Advances in Nutrition. 7 (2), 383–389. 

Retrieved from Brain Health and Nutrition Survey. Washington DC: AARP Research, 
January 2018. https://doi.org/10.26419/res.00187.001. 

Vijaykumar, S., McNeill, A., Simpson, J., 2021. Associations between conflicting 
nutrition information, nutrition confusion and backlash among consumers in the UK. 
Public Health Nutr. 24 (5), 914–923. 

R.A.H. Adan et al.                                                                                                                                                                                                                              

http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20210721-2
https://ec.europa.eu/eurostat/web/products-eurostat-news/-/ddn-20210721-2
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0020
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0020
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0030
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0030
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0030
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0030
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0035
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0035
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0035
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0040
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0040
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0040
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0040
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0040
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0045
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0045
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0045
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0055
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0055
http://refhub.elsevier.com/S0889-1591(22)00186-6/h0055

	Towards new nutritional policies for brain health: A research perspective on future actions
	1 Health and economic costs associated with brain health conditions
	2 So why then is the full potential of nutrition not utilized to improve brain health?
	3 The potential of nutrition for brain health
	4 Foods are not drugs
	5 Building consumer awareness and trust
	6 BRAINFOOD priorities
	Declaration of Competing Interest
	Data availability
	Acknowledgements
	References


