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PARTICIPANTS
Participant 
No:

Participant Organisation Name

1 University of Granada (Coordinator)

2 University of Munich

3 UNILEVER

4 Erasmus University Medical Center

5 University Rovira I Virgili

6 University of Surrey

7 University of Pécs

8 University Degli study di Milano

9 University of Warsaw

10 Birmingham Children’s Hospital

11
The Children´s Memorial Health Institute. 
Warsaw

12
Research Institute Hospital Marqués de 
Valdecilla, Santander

13
Institute for Market Research, Strategy and 
Planning

14 Université Libre de Bruxelles

15 SHS International

16 University of Bristol

17 GSF National Research Centre, Munich

18 Beta Technology Limited

19 Martek Bioscience

20 Neuron BPh
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Mother’s diet 
influences

WP 12 MANAGEMENT 
WP 13 DISSEMINATION, TRAINING

Nutritional interventions

WP 8 GENETIC POLYMORPHISMS

WP 9 BIOANALYTICS

CHILDREN
nutritional 

intervention

Children  3-
5 y

Children   7 
y

Children up 
to 9.5 y

Children up 
to 8.5 y

Children  7-
9 y

Children  7-
9 y

Prenatal-Postnatal 
intervention

WP 7 NEUROPSYCHOLOGICAL BATTERY

Epidemiological   
studies
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AA>DHA                        DHA>AA
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Energy comsumption:
20% of the resting 

metabolism; 
only 2% of body weight

NUTRITION

Structural  &
Functional growth

� Propagation of action potentials

� Postsynaptic signalling

� Maintenance of resting potentials

� Synthesis of neurotransmiters

� Renewal and maintenance of the axonal cytoskeleton & myelin

� Growth of synaptic spines

� Neural plasticity

� Neuronal survival
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STEPS OF BRAIN MATURATION

1st brain regions :
Visual motor
Balance
Motor performance

2nd brain regions:
Learning
Memory
Language mature

3rd Region (the frontal lobes)
Executive functions (slow maturation 
process from 6 months to 15-16 
year old with a critical period 
between 1 to 3 years and between 7 
to 10 years old)
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NUTRIMENTHE NEUROPSYCHOLOGICAL BATTERY
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NUTRITION

MENTAL PERFORMANCE

Maturation stages
Critical period

Neuropsychological 
tests

Specific DOMAINS

Specific 
biological 

mechanism

Willatts P & Forsyth JS Prostaglandins Leukot Essent Fatty Acids, 2000 

Bryan J, Osendarp S, Hughes D, et al. Nutr Review, 2004 

Maassen GH J Int Neuropsychol Soc, 2004 

Temkin NR, Heaton RK, Grant I, et al. J Int Neuropsychol Soc, 1999 

Practice/ 
learning effect

Cultural factors
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IRON SUPPLEMENTATION

MDI & PDI at different ages 
throughout the first 18 mo

Limited evidence suggests that iron supplementation in infants may 
positively influence children’s psychomotor developme nt, whereas it does 

not seem to alter their mental development or behaviou r

MDI & PDI at  12 mo of age

Szajewska, Ruszczyriski, Chmielewska, Am J Clin Nutr 2010
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FOLIC ACID

Population Pregnant women
Pregnant women and then their children up to 3 y of age

Intervention Folic acid

Comparison Placebo or no supplementation

Outcome Neurodevelopment 
Mental/behavioral disorders

Studies RCTs

Search strategy Cochrane Library, MEDLINE, EMBASE, reference lists, no 
language restriction

Conclusion The use of multivitamin-containing folic acid 
supplementation during pregnancy is associated with 
no benefit to the mental performance in children.

Skorka, Gieruszczak-Bialek, Piescik, Szajewska 2011 (Submitted).
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Dziechciarz, et  al. 2010; Campoy C, et al. 2011 (in  press).
Systematic reviews

RCTs – n-3 LCPUFA supplementation 
(pregnant and/or lactating women) –
No differences in Neurodevelopment, nor in 
Visual function
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DHA and brain

� Lipids bound DHA in the membrane bilayer
– Membrane physicochemical properties
– Interaction with membrane proteins
– Membrane biogenesis

� Unesterified DHA
– Gene expression
– Ion channel activity
– Neuroprotective metabolites
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DIFFERENT RESULTS �
� Different potentiality of endogenous synthesis

on a genetic basis!
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Study designSubjects and methods
Study designSUBJECTS & METHODS

312 HEALTHY PREGNANCIES

20 w Delivery30 w

2 m 4 y 5 ½ y 6 ½ y6 m 18 m

Spain Germany Hungary

FO
(DHA 500 mg + EPA 

150 mg)

5-MTHF 
(400 mmmmg)

Placebo
FO+5-MTHF  

(DHA 500 mg+ EPA 150 
mg + 5-MTHF 400 mmmmg)
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NUHEAL FOLLOW-UP
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NUHEAL FOLLOW-UP

Escolano MV, et al. J Nutr, 2010; 141,1216-1223.



����������	��
	�	�����������	��
	�	�

P=0.03

P=0.01

P<0.001
NUHEAL 

FOLLOW-UP

6.5 years
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NUHEAL FOLLOW-UP

Campoy C, et al. Am J Clin Nutr, 2011 
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Start to work with Biosemi Active 2 equipment
for EEG/ERP. 

Two tasks has been developed: 

• Externally Ordered Working Memory
• Measuring attention development
{Attention Network Test (ANT)} BIOSEMI ACTIVE 2

EEG/ERP EXAMINATION
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The Attention 
Network Task

Modification of attention 
network task.

Experimental procedure. (a) The 
four cue conditions; (b) the four 
stimuli; and (c) an overview of the 
procedure.

Buss et al., Dev Cog Neurosci 2010

Conflict (RT & Errors) 
Incongruent – Congruent
Alerting (RT & Errors)
No Cue – Double Cue
Orienting (RT & Errors)
Center Cue – Spatial Cue
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The Attention Network Task:
Conflict Network

Our results showed significant differences between the 
Congruent and the Incongruent  conditions at the N1 and 
N2 time windows.
Conflict effect at:

N1: 1.3 � V
N2: 1.5 � �

The main brain areas integrating 
the conflict network:

Anterior Cingulate
Left Dorsolateral Prefrontal
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The Working Memory Task

Experimental trial

Control trial
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OBJECTIVE: OBJECTIVE: Examine teachers’ understanding of the 

effect of diet on children’s mental performance, using 

semi-structured interviews.

•Teachers perceive that diet has a direct influence on the ability of children to concentrate , 
as well as on their mood and behavior . 

•Their opinion of what a child eats affecting their health and development is closely linked to 
some specific foods which teachers label as “unhealthy”.

•It also appears that campaigns of hydration in Germany has positively influenced on 
teachers  thinking about the important of this habit for children´s health.

WP 10 - CONSUMERS
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WP 11 WP 11 -- Economic Impact of improving mental functionEconomic Impact of improving mental function

Possible Impact of improved cognitive skills
� Improvement of educational attainment rates by only 1% 

(to 44% vs. 56%) would increase:
the expected lifetime-Income by 2,305 Euro
and the society’s benefit by 2,778 Euro per child

� The total effect for a complete birth-cohort of ~800.000 children
would generate a gain of society’s benefit by 2.2 Billion Euro 
per every 1%-improvement in educational attainment rates 

� Studies about pre-school education and cognitive skills assessed the effect 
of attending a crèche would increase the educational attainment rates by 
11.8 percent.

� Conclusion: Improving mental function has a huge eco nomic 
potential and relatively small improvements in cognit ive skills can 
have very large impacts on a nation’s future well-bein g.



����������	��
	�	�����������	��
	�	�

20th World Congress of Nutrition. 
September, Granada 2013

NUTRIMENTHE LAST MEETING & 
INTERNATIONAL WORKSHOP
GRANADA, SEPTEMBER 2013
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