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TThhee  eeffffeecctt  ooff  DDiieett  oonn  tthhee  MMeennttaall  PPeerrffoorrmmaannccee  ooff  CChhiillddrreenn::  TThhee  NNUUTTRRIIMMEENNTTHHEE  PPrroojjeecctt

Nutrimenthe is a Large-scale Integrating Project part-funded by the European Commission that brings together a multidisciplinary team of scientists from 23 institutions from
nine counties worldwide that will run for five years until March 2013. This poster presents work in progress from the project.

IInnttrroodduuccttiioonn

Studies exist on the potential beneficial effects of long chain-polyunsaturated fatty acids (LC-PUFAs) and further single or multinutrient supplementation on the mental performance of infants and
children. However, there is still a lack of clarity and consensus on their role in neurodevelopment, mental performance and mental illness.  Nutrimenthe aims to address this in children with respect
to specific nutrients including B-vitamins (B2, B6, B12 and folate), iron, zinc, protein and especially LC-PUFAs, as their role in mental performance is much debated in Europe currently. The
children addressed by Nutrimenthe range in age from foetal stage to early childhood and are drawn from large, well characterised, population based prospective studies. 

LC-PUFA status and folate status is not only influenced by diet but also by polymorphisms in the fatty acid desaturase (FADS) gene cluster and the methylenetetrahydofolate reductase (MTHR)
gene, thus Nutrimenthe will determine the polymorphisms of these genes in children taking part in the population studies to establish their role in relation to mental performance.  Currently, there
are no specific recommendations for LC-PUFA intake in childhood thus Nutrimenthe includes a multicentric study of phenylketonuria (PKU) patients with their extremely low habitual LC-PUFA
intake, to study the influence of LC-PUFA supplementation and to extrapolate the findings to establish quantitative requirements for children within the general population.  

In addition Nutrimenthe will address parent’s perceptions of the relationship between children’s diet and their mental performance as there is little published research on this subject.  Also,
Nutrimenthe is examining the available literature on nutritional intervention studies and will address the economic consequences of improving mental performance.

MMeetthhooddss

EEaarrllyy  nnuuttrriittiioonn  aanndd  llaatteerr  mmeennttaall  ppeerrffoorrmmaannccee:: The association between early nutrition and later mental performance is being addressed in epidemiological and nutritional intervention studies that
will provide data from approximately 18920 children and 17290 mothers. Data being collected includes the dietary intake of pregnant mothers and of children by Food Frequency Questionnaires,
food diaries, biochemical measurements of micronutrient and fatty acid status in pregnant mothers and in children, physical activity, anthropometric measurements, analysis of FADS and MTHR
polymorphisms and brain imaging.  Mental performance assessments are being carried out using a battery of neuropsychological tests that have been harmonised for use by the project by
workpackage 7.
CCoonnssuummeerr  aattttiittuuddeess:: Beliefs, attitudes and knowledge of consumers to the effect of diet on mental performance are being examined by interviews conducted with parents and teachers of children
aged 4-10 from four countries (England, Germany, Hungary and Spain).  
EEccoonnoommiicc  aannaallyyssiiss:: A systematic review and meta-analysis of existing medical and economic literature regarding nutritional intervention is being carried out in order to analyse the health economic
consequences in a Markov-Model.

NNuuttrriimmeenntthhee  PPrroojjeecctt  SSttrruuccttuurree

The Nutrimenthe workplan is divided between 13 workpackages (WP) and includes the population studies, Generation R, Avon
Longitudinal Study of Parents and Children (ALSPAC), NUHEAL and CHOP along with new studies set up by Nutrimenthe,
represented by WP5 (the SIMBA study) and WP6. The consumer and economic analyses are being conducted by WP10 and 11.  

WPs 7 to 9 support the work of WPs 1 to 6. WP7 is responsible for the harmonised neuropsychological battery, WP8 is studying the
role of FADS polymorphisms, and WP9 provides a central point for biochemical analysis of samples arising from the nutritional
studies. WP12 (Management) and WP13 (Dissemination and Training) will support the work of the entire consortium. 

RReessuullttss  ttoo  ddaattee  iinncclluuddee::
� Failure to use folic acid supplements during early pregnancy is associated with child behavioural and emotional problems at 18 months (WP1 Roza et al., British Journal of Nutrition 2009).
� Fish eating in pregnancy is positively associated with levels of EPA & DHA during pregnancy and in the child at birth (WP2, Emmett unpublished).
� FADS genotypes were related to DHA and EPA status (WP2, Emmett unpublished).
� Folate status in children can be assessed by measurement of urinary para-aminobenzoylglutamate (p-ABG) (WP5, Peissner unpublished)
� Design and development of a neurophyschological battery translated to different European languages and adapted to cultures (WP7, Perez and Campoy)
� Supplementation of zebrafish females (Danio rerio) with a novel supplement plus DHA results in improved locomotor activity, quicker learning and better memory in the offspring (Campoy

et al., unpublished).
� Interviews with 100 parents and teachers show that attention and concentration are the aspects of mental performance most discussed by parents, being affected by particular foods and

feelings of hunger. Parents are also concerned with balancing the provision of a nutritious diet with satisfying their children’s food preferences as developing good eating habits could have
long term health implications (WP10, Egan et al., unpublished).

� High treatment costs for lower mental development and mental disorders could be saved for society (WP11, Straub et al., unpublished).

SSttuuddiieess  oonnggooiinngg  iinncclluuddee::
� A double-blind randomised study on the effect of intervention with B-vitamins on verbal learning abilities in 250 children aged 4 to 6 has been assessed using the harmonised

neuropsychological battery (WP5 results pending. Wiseman and Rauh-Pfeiffer).
� The role of protein intake on mental performance in children who were fed infant and follow-on formulae with different protein content or breast milk, is being assessed using the harmonised

neuropsychological battery on children aged 8 (WP4 results pending. CHOP study group). 
� Analysis of the long-term impact of DHA and 5-MTHF supplementation during pregnancy on mental performance in children aged 9-10 using the harmonised neuropsychological battery

(WP3 results pending NUHEAL follow up study group)
� Questionnaires distributed to 500 parents and teachers from four countries are being used to determine their attitudes, knowledge and perceptions of the effect of diet on mental performance

and whether this affects food choices offered to children (WP10 results pending. Egan et al.,).
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Fig 1: Nutrimenthe project structure

DDiissccuussssiioonn

Nutrimenthe is a five-year project that will run until 2013.  It draws together a wide range of scientific disciplines from institutions in Europe and beyond to address the role of diet in the mental
performance of children from foetal stage to early childhood. Initial results from the project indicate that a woman’s diet while pregnant, with respect to folic acid intake, can impact on mental
performance in early childhood (Roza et al . British Journal of Nutrition 2009). As the project progresses, Nutrimenthe expects to generate a wealth of new information on food intake from
epidemiological and nutritional intervention studies and to link this data to biochemical measurements, to mental performance measurements and brain imaging studies in a large population
across Europe. Nutrimenthe aims to establish positive dietary recommendations to be made for the European population as a whole for a number of nutrients especially for LC-PUFAs.  Nutrimenthe
also aims to improve public knowledge, especially that of parent’s, teachers and industry laying the basis for appropriate health claims about how diet affects mental performance in children. 

The research leading to these results has received €5.9m funding from the European Community’s 7th Framework
Programme (FP7/2008-2013) under grant agreement nº 212652 (NUTRIMENTHE Project “The Effect of Diet on the
Mental Performance of Children”). The project is coordinated by Professor Cristina Campoy from the University of
Granada,Spain.

Contact: claire.horton@betatechnology.co.uk  
Website: www.nutrimenthe.eu
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