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EDITORS ABSTRACT

Every four years, the Federation of the European Nutrition societies (FENS)
organizes a scientific conference that brings together European and Paneuro-
pean experts to discuss most recent scientific developments in the food, diet and
health arena. The 12th FENS conference took place in Berlin, October 20 to 23,
2015, under the hospice of the German Nutrition Society with the motto “Nutri-
tion and Health during life cycle - science for the European consumer”. Sessions
were dedicated to latest research and outcomes of studies on the impact of diet
into body functions, on dietary intake and dietary status of the population and of
specific groups as well on the role of diets in disease occurrence and prevention.
Translational research addressed strategies and approaches to change dietary
behavior and policy measures. Four plenary sessions framed the program with
distinquished speakers covering health aspects in the life cycle but also the global
dimension of food security.

The present supplement comprises the 950 submitted abstracts and addi-
tional 320 abstracts of invited and selected speakers. The abstracts are ordered
according to the scientific sessions of the conference, and the industry sponsored
satellite activities, and posters. Within the program up to eight scientific sessions
were held in parallel with thematic areas of (1) Food and nutrient intake, dietary
patterns, dietary guidelines, (2) Advances in dietary studies, methodology and
design,(3) Metabolic diversity, (4) Nutrition, public health, chronic diseases, and
(5) Food quality, food safety, sustainability, consumer, behavior and policy.

The supplement can be searched with pdf-tools by using keywords such as
authors, topics, specific compounds, etc.

Keywords: Nutrition, Nutrition policy, FENS, German Nutrition Society
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Welcome by the Conference
President Prof. Heiner Boeing

Dear colleagues,

On behalf of the German Nutrition Society and the Organizing Committee
of the 12th FENS European Nutrition Conference I would like to cordially invite
you to the Estrel Convention Center in the city of Berlin from the 20th to the
23rd of October 2015 and to participate in the scientific program and cultural
activities we are currently designing.

The aim of this Conference is to communicate up to date information ob-
tained with scientific rigor and encouragement that could help the European
citizens and consumers to manage a successful life and maintain healthy in all
age periods. The knowledge of the members of our European Nutrition Societies
and their friends will be activated for this ambitious goal probably not without
intense scientific debates. In line with this goal of the FENS we put our conferen-
ce under the Slogan 'Nutrition and health throughout life-cycle - Science for the
European consumer'.

We have planned four days of scientific presentations and debates organized
as oral and poster communications which will center around 5 major topics:
Food and nutrient intake, dietary patterns, dietary guidelines; Advances in
dietary studies, methodology and design; Metabolic diversity; Nutrition, public
health, and chronic diseases; and Food quality, food safety, sustainability, consu-
mer behavior and policy.

We would also like to invite you to experience the city of Berlin, one of the lar-
gest scientific locations in Europe. The networking between science and research
is supported by around 300 universities, universities of science, research insti-
tutions and technology parks. The German capital with its Estrel Convention
Center, Europe's largest convention, entertainment & hotel complex, is a city of
high excitement and contrasts- history and modernity, bustling urbanity and
sheer relaxation, skyscrapers and spreading wathes of green. In Berlin, there are
always natural surroundings where you can unwind, even in the downtown area.

We look forward to a very successful FENS Conference and to meeting you
in Berlin.

Yours sincerely,

Prof. Dr. Heiner Boeing

12th European Nutrition Conference 2015 Ann Nutr Metab 2015; 67(suppl 1) 5




Welcome by the Federal Minister of Food
and Agriculture, Christian Schmidt

Dear congress participants,

Nutrition and health are inherently linked. Nowadays we are living longer and
want to do so, of course, in the best health possible. But unfortunately, with age,
the risk of chronic diseases also increases. This presents considerable challenges
to the healthcare system as well as to individuals.

We have to face up to these challenges together as a society. Chronic diseases
are largely linked to lifestyle and diet. We require new research approaches to
better understand how different factors affect the development of chronic disea-
ses, which in turn will allow suitable preventive approaches to be developed for
the population. Interdisciplinary research into nutrition is particularly suited for
providing us with answers in this area.

It therefore gives me great pleasure to welcome to Germany for the first time
the 12th European Nutrition Conference entitled: "Nutrition and Health throug-
hout Life Cycle - Science for the European Consumer". Interdisciplinary coope-
ration is vital in research. This is reflected in the wide range of presentations and
symposia at this conference.

Increasingly we are turning our attention to the food production process in its
entirety, as can be seen in such buzzphrases as "from farm to fork". Food safety
and transparent production processes are keys here. Research and politics have
to work together to achieve this.

In this regard the research institutions of the Federal Ministry of Food and
Agriculture are also making important contributions. In Germany, the Third
National Consumption Study is currently being prepared.

Research thrives on interaction, and on shared ideas and projects that must
not stop at national boundaries. This is why the Federal Ministry of Food and
Agriculture has from the very beginning participated with the Federal Ministry
of Research in the Joint Programming Initiative on "A Healthy Diet for a Healthy
Life", which now comprises 25 states. This initiative has set itself the task of en-
hancing nutrition research, and Europe as a centre of research, by establishing a
common research agenda. Seven joint projects have already been launched with
the aim of intensifying cooperation in the long term.

New research findings are one thing, implementing them in everyday life is
quite another. Expectations and reality can often be worlds apart. Here we need
to bridge the gap between research findings and concrete dietary recommenda-
tions. This is what characterises this conference led by the European Nutrition
Societies Ladies and Gentlemen, do use this opportunity for stimulating conver-
sation, fruitful discussions and a whole host of new findings for your important
work.

Yours sincerely,
Christian Schmidt

6 Ann Nutr Metab 2015; 67(suppl 1) 12th European Nutrition Conference 2015

43 - 6/27/2016 2:52:22 PM

5 &
o3



PLENARY LECTURES



Nutrition and Health throughout life cycle:
Global picture
Walter Willett, Harvard University. USA.

Much has been learned about the relation of diet to health during
the last three decades from large cohort studies and a limited number
of randomized trials. This knowledge has been translated into dietary
guidelines, has affected diets in important ways, and has had major be-
neficial impacts on health. However, almost all of this information has
come from studies that assessed diet in midlife with limited follow-
up. This was a logical approach because midlife and later is when the
major burden of disease and mortality is experienced. However, much
evidence indicates that exposures during childhood are etiologically
important for breast and possibly other cancers. Also, the influences of
diet throughout life in relation to cognitive function and other condi-
tions at older ages have been minimally investigated. Our knowledge
of diet and health will remain incomplete until the full range of expo-
sures from in utero to the end of life, and health outcomes throughout
life, have been fully examined.

Only recently have prospective data on diet during adolescence and
cancer become available. Using a retrospective/prospective approach
within the Nurses’ Health Study II, high consumption of red meat and
low intake of dietary fiber from multiple sources predict higher risk
of breast cancer, which was not seen when diet was assessed during
midlife. Also, among men in the Health Professional’s Follow-up Stu-
dy, multiple aspects of diet during midlife strongly predict memory
loss many decades later. These finding reinforce the need for research
to examine fully the entire life cycle if we are to have a complete un-
derstanding of the relation of diet to health. This will require creative
research approaches and commitment to long term funding of well-
designed studies.

Nutrition and Health throughout life cycle:
Children and adolescents

Luis Alberto Moreno Aznat, University of Zaragoa. Spain.

Not received.

Nutrition and Health throughout life cycle:
Targeting fat metabolism by diet to improve
metabolic health in adults

Ellen E Blaak, Department of Human Biology, NUTRIM, school of
Nutrition and Translational Research in Metabolism, Maastricht Uni-
versity, The Netherlands.

The prevalence of overweight and obesity and related chronic
metabolic diseases is increasing worldwide. Disturbances in fatty acid
metabolism in adipose tissue, liver, skeletal muscle, gut and pancreas
play an important role in the development of insulin resistance, impai-
red glucose metabolism and type 2 diabetes mellitus.

Besides an increased fat mass, adipose tissue dysfunction, cha-
racterized by an altered capacity to store dietary lipids may result in
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systemic lipid overflow This lipid overflow and the impaired capacity
of skeletal muscle to adjust substrate oxidation to substrate supply may
contribute to the accumulation, and altered localization and compo-
sition of bioactive lipid metabolites in ectopic tissues, which may be
one of the drivers of peripheral insulin resistance through interference
with insulin signaling.

Focuss in this lecture will be on dietary intervention strategies that
may target impairments in adipose tissue and skeletal muscle fat meta-
bolism thereby improving glucose homeostasis and insulin sensitivity.
Data will be presented on the impact of polyphenols and gut-derived
microbial products like short chain fatty acids (SCFA, from microbial
fermentation of dietary fibres) on fat metabolism and metabolic health
in overweight or obese subjects with a high risk for developing type 2
diabetes mellitus and cardiovascular disease.

There is human evidence that dietary polyphenols may affect
energy and substrate metabolism and cardiometabolic risk profile.
Nevertheless, effects may depend on the polyphenol content and the
composition of the supplement. Combining polyphenols with distinct
mechanisms of action might result in additional and/or synergistic
metabolic effects. In this lecture, data on the short and long term effects
of epigallocathechin-3-gallate (EGCG) and resveratrol on adipose tis-
sue and skeletal muscle function and metabolism and tissue-specific
insulin sensitivity will be presented. Interestingly, there are indications
that polyphenols may also affect gut microbial composition, affecting
thereby metabolism. The second part of this lecture will focuss on the
role of our gut microbiota and in particular gut microbial products
like SCFA, on human metabolic health. Implications for nutritional
intervention strategies will be discussed.

Nutrition and Health throughout life cycle:
Nutrition and Ageing

Thomas B. L. Kirkwood, Newcastle University Institute for Ageing.
Campus for Ageing and Vitality, Newcastle upon Tyne NE4 5PL. United
Kingdom

There are multiple important connections between nutrition,
ageing, health in later life, and longevity. As human life expectancy
continues to increase, the evidence grows ever stronger that the ageing
process is not fixed but malleable. Ageing and its associated diseases
arise from the accumulation through life of various kinds of molecular
and cellular damage. Diet has adverse effects on ageing when it inclu-
des components, such as excess sugars and saturated fats, that add to
the damage; it has beneficial effects when it provides ingredients that
enhance the body’s intrinsic capacity for maintenance and repair. At
a deeper level, the links between ageing and healthy longevity arise
from the fundamental physiological requirement to make best use
of the energy and other resources that derive from nutrition. Indeed,
the tension between how much of the nutritional resources should
be directed towards maintenance and repair, versus other essential
functions such as growth and reproduction, is at the core of the dispo-
sable soma theory which integrates evolutionary and physiological as-
pects of ageing within a single framework. The allocation of resources
is mediated through actions of nutrient-sensing molecular pathways,
such as insulin/IGF-1 and mTOR. In short-lived animals (mice, flies,
worms), these pathways appear to offer an adaptive adjustment to food
scarcity that boosts maintenance at the expense of reproduction, resul-
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ting in the well-known phenomenon of life extension through dietary
restriction. Whether or not dietary restriction might have similar
effects in human beyond, at a moderate level, protecting against the
various metabolic disorders associated with excess consumption, is
controversial. It will be shown that there are strong grounds to suggest
that while consumption of a light diet is generally beneficial for health
span, it is unlikely actually to slow the ageing process.

Producing more food for the growing global
population

Tim Benton, Champion of the UK’s Global Food Security Programme
and Professor, University of Leeds, UK.

That the growing global population is creating increasing demand
for food over the next decades is well appreciated. However, what
is less well appreciated are the constraints on meeting this demand
and providing sufficient, safe and healthy food. In this plenary, I will
review the projected way demand is growing and the constraints upon
meeting it. These arise from finite natural resources (land and water),
a need for agriculture to avoid impacts on the environment that are
to the detriment and also from climate change. There are therefore
likely to be supply-side limits on what can be provided, sustainably -in
terms of absolute amounts, but also the dietary breadth and quality of
what might be available in future. On the demand side, interventions
to reduce the loss and waste will relieve some supply-side pressure, but
changing our diets (in terms of reducing excessive caloric intake in
the developed, and increasingly developing, world) and changing the
spectrum of what we eat has the potential to contribute significantly
towards achieving a sustainable and equitable food system. “Sustaina-
ble nutrition” clearly also has the potential to contribute significantly
to public health outcomes. “Eating better” is therefore not just a public
health imperative but has important implications for the food system
and global food security.

12th European Nutrition Conference 2015
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ABSTRACTS LECTURES
SCIENTIFIC PROGRAM

(EXCLUDING F RESENTATIONS SEE SUBMITTED ABSTRACTY)



Session 1.1. Critical micronu-
trients in Europe: e.g. iodine, fo-
late, vitamin D... including DRIs

Making a Meaningful Difference-lodine
Supplementation based on Survey data
Assoc. Prof. Dr. Ilze Konrade, Riga East Clinical Hospital, Riga, Latvia

Todine is an essential constituent of the thyroid hormones that
cannot be synthetized by the body. Since 1922, when Switzerland was
the first country to establish a national iodine fortification program,
considerable progress worldwide has been achieved; the number of
iodine-sufficient countries has increased to 111, and only 30 countries
remain mildly or moderately iodine-deficient. Despite this overall
progress, recent data suggest that a minor iodine deficiency still pre-
vails approximately in 50% of Continental Europe, and the problem
has reappeared in industrialized countries like the United Kingdom,
and the United States, therefore iodine deficiency disorders (IDDs)
still represent a global threat to individuals and societies.

In most foods iodine content depends on the amount of iodine
in the soil and is highly variable. Traditionally iodized salt, milk and
seafood are considered the best dietary iodine sources. However, in
most European countries access to iodised salt is incomplete (from
80% in Switzerland to 5% in the UK), the recommended fortification
levels differ. Also universal restrictions regarding salt intake have been
associated with iodine deficiency. Furthermore, the iodine content in
milk products decreases as a result of a lower use of iodophors in the
farming. Important aspect is also the growing consumption of soy
products that may contain isoflavones, as well as products containing
perchlorate and thiocyanates, which may reduce active intrathyroid
iodine transport.

The most vulnerable groups are pregnant women and children,
even in areas with adequate iodine intake in population. A recent
meta-analysis has shown that at age 5, children lost 7.4 IQ points due
to iodine deficiency during pregnancy. Econometric models have
established that this result greatly impacts not only individuals but
also society as a whole because a one-point decrease in IQ has been
associated with a persistent 0.11% annual decrease in per capita gross
domestic product (GDP), which is connected with a recession in the
economy and tends to translate into decreased productivity. These
substantial consequences result from the fact that even mild iodine
deficiency during pregnancy disrupts the metabolism of thyroid hor-
mones, which are a critical endocrine regulator of early brain develo-
pment. Thyroid hormones act specifically by regulating the genes that
underlie major neurodevelopmental events, including neurogenesis,
axon and dendrite formation, neuronal migration, synaptogenesis and
myelination. Thyroid hormones are also involved in the regulation of
the basal metabolic rate and macronutrient metabolism. Due to the
trend of insufficient iodine intake in pregnancy, the World Health
Organization (WHO) has increased the daily iodine intake recom-
mendation for pregnancy to 250 pg iodine (WHO/UNICEF/ICCIDD
2007), where 150 pg is provided by supplements from the earliest time
possible. However, there are no placebo-controlled randomized trials

12th European Nutrition Conference 2015

of iodine supplementation in pregnancy in mild or moderately defi-
cient populations that show benefit, or at least lack of harm.

Iodine deficiency is most commonly assessed by measuring urinary
iodine concentration (UIC) because approximately 90% of dietary
iodine is excreted in the urine. Due to large intra-and interindividual
variation, UIC cannot be used to assess iodine status in individuals
and is only appropriate for population. A median UIC <100 pg /L in
children and nonpregnant adults or <150 pg /L in pregnancy indicates
iodine deficiency. In addition to UIC, other measures of iodine sta-
tus include thyroid volume, thyrotropin (TSH), thyroglobulin (Tg),
triiodothyronine (T3), and thyroxine (T4). These indicators should be
used for careful monitoring for both iodine deficiency and excess to
ensure that iodization programs are safe and effective.

Acknowledgments: Survey study on Iodine status in Latvia was
supported by the Latvian National Research Programme BIOMEDI-
CINE

Vitamin D — where do we stand in relation to
recommendations and meeting same ?

Kevin D. Cashman, Vitamin D Research Group, School of Food and
Nutritional Sciences, University College Cork, Cork, Ireland

Introduction: Vitamin D deficiency and inadequacy are evident
in Europe and beyond, and contributes to risk of metabolic bone
disease as well as potentially other non-skeletal chronic diseases in
both early-life and later-life. Thus strategies for their prevention are of
major public health importance. Dietary Reference Values (DRV) for
vitamin D have a key role in protecting against vitamin D deficiency
in the population, and these have been re-evaluated in recent years in
several countries/regions.

Objectives: This review will briefly overview the various DRV from
agencies in Europe. It will compare current population intake estima-
tes for children and adults in Europe against the Estimated Average
Requirement for vitamin D, as a benchmark of nutritional adequacy.
It will also overview the current situation in relation to circulating
25-hydroxyvitamin D levels in European populations and how the-
se compare to internationally proposed cut-offs. While vitamin D
supplementation has been suggested as a method of bridging the gap
between current vitamin D intakes and new recommendations, the
level of usage of vitamin D supplements in many countries as well as
the vitamin D content of some supplements, appears to be low. The
fortification of food with vitamin D has been suggested as a strategy
for increasing intake with potentially the widest reach and impact
in the population. The present review will highlight the need to re-
evaluate current food fortification practices as well as consider new
additional food-based approaches, such as biofortification of food
with vitamin D, as a means of collectively tackling the low intakes of
vitamin D within populations and the consequent high prevalence of
low vitamin D status that are observed.

Conclusion: Strategic approaches to fortification of a wide range of
foods, has the potential to increase vitamin D intakes in the popula-
tion and minimize the prevalence of low vitamin D status.
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Achieving optimal folate status for health in
European populations

Helene McNulty, Mary Ward, Leane Hoey, Catherine Hughes, JJ Strain
and Kristina Pentieva, Northern Ireland Centre for Food ¢ Health (NI-
CHE), School of Biomedical Sciences, University of Ulster

Folate has important roles throughout the lifecycle. Notably, con-
clusive evidence has existed for over 20 years that folic acid supplemen-
tation in early pregnancy protects against neural tube defects (NTD).
Apart from preventing NTD, emerging evidence supports other roles
for folate in maintaining health, from pregnancy, through childhood,
to preventing chronic disease in later life. Of particular interest is the
link between folate and brain health in ageing and the longer term
effect of folate exposure in pregnancy on childhood cognitive develo-
pment. Biologically, folate is required for one-carbon metabolism and
the health effects of folate involve important gene-nutrient interac-
tions and metabolic interrelationships with other B vitamins.

Despite the known and emerging health benefits, achieving opti-
mal folate at a population level can be challenging. This is because the
bioavailability of natural food folates is poor compared to folic acid
(the synthetic vitamin). Folic-acid fortified foods provide a highly
bioavailable vitamin form. Thus biomarker status of folate tends to be
lowest in those countries without access to folic acid-fortified foods
and highest in countries with mandatory fortification. In countries
such as Ireland and the UK with voluntary fortification policies, fo-
late status will vary depending on individual consumer practices. For
many Europeans, dietary folate intakes are insufficient in achieving
optimal biomarker status.

The variability in folate status is reflected in differences in health
outcomes. In European countries, policy to prevent NTD has been
largely ineffective. This is because women are generally not compliant
with folic acid supplementation as recommended before and in early
pregnancy. In contrast, those countries worldwide (n=75) where man-
datory folic acid-fortification has been introduced have experienced
marked reductions in NTD risk. Of concern, the incidence of NTD in
Ireland appears to be increasing in recent years. There are important
public health implications (and challenges) of achieving optimal folate
status.

Session 1.10. Meal design and
assessment

Introduction

Agneta Yngve, Professor, School of Hospitality, Culinary Arts and Meal
Science, Orebro University, Sweden.

Today, dietary assessment is mostly dealing with nutritional quality
of the meal and to a lesser extent assesses the environment, the com-
mensality and the design of the meal as such. This seminar is an effort
to combine anthropology, meal design and nutrition in a common
seminar to increase mutual understanding of a widened approach
to meal assessment. Previously, the five aspects meal model has been
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proposed as a theoretical framework for commercial meal planning
and quality assurance. This model includes the product, the room and
the service, combined with the ambience and the management system.
In this introductory talk, the five aspects meal model will be compared
with methods of marketing, including, product, place, price and pro-
motion and with consumer orientation aspects of social marketing.
In the broader aspect of public meal planning, consumer orientation
aspects are suggested to be an integral part of meal assessment. Issues
related to sustainability, food waste and nutritional status and well-
being in a broader sense also need to be taken into consideration in
the planning of public meals as well as in the provision of meal guide-
lines and - support to the public. The other presentations during this
symposium deal with meal design in three different contexts, a new
way of assessment of individual food choice and a historical overview
of commensality and meal design.

ICT assisted dietary data acquisition — an
overview of novel technologies

Mikkelsen, BE, Dobroczynski, M & Ofei, KA. University of Aalborg,
Copenhagen, Denmark

Data collection in dietary intake studies using traditional methods
is costly and time consuming and as a result the interest in ICT assis-
ted automated or semi-automated systems is high. Therefor there is
considerable interest in methods that can assist this process. Tablet,
smartphones in combination with imaging and vision technologies
are some of solutions that have shown promising results. This pre-
sentation takes the Dietary Intake Monitoring System (DIMS) as a
point of departure. It is a device for capturing accurate data on dietary
intake. It has been developed for capturing information about patient’s
meal both before and after consumption in a foodservice setting and
is used for assessment of food intake and plate waste. The DIMS is able
to estimate the type and amount of food on a plate using an integrated
technology based on imaging, weighing scale, IR thermometer and ID
technology. The DIMS is used in a sequential mode: first the plated
meal is recorded and second the returned plate is recorded. The 2
recordings then return the intake and the plate waste. The results so
far indicates a substantial potential for decreasing the workload for
registering food intake data. The paper discusses the DIMS technolo-
gy, present other recent innovations such as the eButton technology
developed in the US and other recent ICT assisted approaches to mea-
suring behaviour and suggest directions for future research directions
as well as for research infrastructures in this field.

The Icelandic example of meal design and
food specialities

Bryndis Eva Birgisdottir, Inga Porsdottir, Unit for Nutrition Research,
Faculty of Food Science and Nutrition, School of Health Sciences, Uni-
versity of Iceland

Official guidelines for meal design for both children and adults in
Iceland are based on the Nordic plate model, divided in thirds of low
processed; fish, meat, egg, milk or beans and potatoes, pasta or rice (or

12th European Nutrition Conference 2015




other carbohydrate rich food items) as well as a third for vegetables
and fruits. The model is based on sound research into the optimal
nutrient composition of the diet and the Nordic food based dietary
recommendations for wellness and health, with a dash of Icelandic ha-
bitual cultural heritage. These are for example the weight on seafood,
cod liver oil, local vegetables and berries, rye bread and milk products,
such as skyr. The last made out of milk from the old cattle herds im-
ported at the settlement of Iceland over 1000 years ago. In recent years
there has been an increase in local production of different food items,
some not grown for a very long time, such as barley, rye and rapeseed.
The public itself has gained more interest in growing berries and fruits,
such as apples for example, but these are not produced on a consumer
scale in Iceland. The Icelandic food production circle does not include
all the basic elements found to be of importance in a healthy diet (ex.
beans, nuts, oils, cereals, fruits and some vegetables) and therefore,
a lot of food would have to be imported and balanced against sus-
tainability concerns. Commensality, eating together as social practice,
is common in Iceland, both for breakfast, lunch and dinner among
families, friends and colleagues. According to dietary surveys, the
public seems to follow the plate model in many ways, both children
and adults. But not everyone or everyday and the vegetables and fruits
have been fighting for their rightful place on the plate in the habitual
diet. However, they are now slowly gaining footage and acceptance as
noble protectors of health and great culinary experiences.

“What about lunch? For lunch we only had
soup” - An approach to the study of meal
design in Portugal

Maria Daniel Vaz de Almeida*, Bela Franchini, Claudia Afonso, Rui
Poinhos. Faculty of Nutrition and Food Sciences, Porto University, Por-
tugal

A meal is an eating occasion in which foods and drinks are consu-
med following a specific order, at a certain time of the day where place
and commensality rules also apply. Our previous research showed
that Cape Verdean immigrants adapted in Portugal by modifying the
structure and composition of meals, namely breakfast (from a cooked,
structured meal to a simpler eating occasion of coffee and bread), but
also lunch and dinner with inclusion of soup and wine.

We present a combined approach of qualitative and quantitative
methods to illustrate how meals are organized in Portugal. Firstly,
semi-structured interviews were carried out as part of the “Food in
later life project” to illustrate how Portuguese elderly describe their
meals across the life cycle, from childhood to old age (de Morais et.al.,
2012). 80 elderly (40 men and 40 women), living in their homes and
aged between 65 and 91 years old were interviewed to assess their
perceptions of meals during specific periods of their lives, providing a
life cycle perspective of foods and meals in a time span of nearly 100
years. Participants’ childhood was marked by economic constraints,
which in turn influenced their meal structure and food consumption,
specially in the case of those born in the first two decades of the 20th
century. Old age, lack of resources, disease and loneliness play impor-
tant roles in meal structure and food consumption today.

A quantitative study with 24h recalls was used to describe todays’
meals in a representative sample of Portuguese adults. 3529 subjects
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(52% women) aged between 18 and 93 years were interviewed within
the study “Portuguese population food habits and lifestyle” (Poinhos
et.al,, 2009). Food intake, time, meal designation, place and com-
mensality of each meal were registered. On average, respondents had
5 daily eating occasions, lunch and dinner being the most frequent
meals eaten, followed by breakfast.

Food and drink combinations in Swedish
meals

Henrik Scander, PhD student, School of Hospitality, Culinary Arts and
Meal Science, Orebro University, Sweden

The Swedish national survey on dietary intake, Riksmaten, which
took place in 2010-11, included details on day of the week, time point
of consumption as well as where meals were consumed. The dietary
data were collected through an online registration covering four days,
combined with questionnaire data on educational level, lifestyle habits
and self-perceived health. The data have previously been presented in
regards to nutrient intake and food choice related to educational level.
An interesting analysis on which drink that is consumed (or reported
to be consumed) at different types of meals and with different food
combinations and energy intakes has been undertaken.

The results show large differences in choice of drink depending
on food choice, gender, day of the week and time of day. We have
also shown that a large proportion of the energy intake comes from
consumption of sweet or alcoholic drinks in between meals and in
combination with meals.

It is important to inform the public about the choice of drink in
relation to energy intake, especially for those aiming to restrict their
intake. Our results will present a background for such guidelines.
Some surprising results in regards to taste combinations will also be
briefly discussed, from the sommelier’s horizon.

Historical aspects of commensality during
meals in Europe

Richard Tellstrom, School of Hospitality, Culinary Arts ¢ Meal Science,
Orebro University, Sweden

Who are we eating with? There are always companions to relate to
in a meal, both to those who are present and they who are on another
place or even in a past history. The choice of food and beverages at
the market, the selection of flavour and texture combinations, coo-
king processes and serving the food with different utensils are all
originating from a cultural, religious or social context. Commensality
therefore seems to not only to be eating together at the same table but
also eating with non-present table guests and relations.

During the 20th century in Sweden the eating context and com-
mensality has changed due to urbanization, changing of how families
are created, education levels and gender equality. An increased dis-
tance between living place and work has made commuting necessary,
which effects the commensality at home but also how meals are shared
within the work team you belong to. In Sweden’s major cities it is today
often more common to live as single but is a single person eating done
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alone or do you take part of an immaterial commensality when you
live by yourself? The societal changes give an indication that commen-
sality is changing over time and this is probably an expression of values
related to the present time and trends (Zeitgeist). The current use of
“communal tables” at restaurants might illustrate a need for socializing
when eating and also make it easier to go to restaurants when single.
In my presentation I will discuss the question of foods, beverages’
and the meals” inner cultural values which can be observed in Swe-
den the last hundred years and how they interact with the purpose of
eating. I will also discuss eating events and raise the question if it is
actually the commensality we are consuming, and not the food.

1.2.
tions on non-nutrient-compo-

Session Recommenda-

nents

The chemoprotective role of the isothiocya-
nate sulforaphane: From animal models to
humans

Albena T. Dinkova-Kostova, Division of Cancer Research, Medical Re-
search Institute, University of Dundee, Dundee, UK and Departments
of Medicine and Pharmacology and Molecular Sciences, Johns Hopkins
University School of Medicine, Baltimore, MD, USA

Cruciferous vegetables are rich sources of glucosinolates and their
hydrolytic products, such as the isothiocyantes, which have crucial
functions in plant defense. In mammalian cells, the isothiocyantes are
potent activators of transcription factor NF-E2 p45-related factor 2
(NRF2), the master regulator of cellular responses which protect aga-
inst oxidative, electrophilic, and inflammatory stress, the underlying
causes for all chronic diseases. Indeed, the isothiocyanate sulforapha-
ne has shown protective effects in numerous animal models of chronic
disease, including cancer, neurodegenerative, and cardiovascular
diseases. Mechanistically, sulforaphane activates NRF2 by chemically
modifying cysteine sensors of its main negative regulator KEAPI,
disrupting the cycle of KEAP1-mediated NRF2 degradation. Conse-
quently, NRF2 accumulates and orchestrates the enhanced expression
of cytoprotective genes encoding drug metabolizing, antioxidant and
anti-inflammatory proteins. In humans, intervention studies, which
involve biomarker quantification, suggest that sulforaphane-rich broc-
coli preparations protect against damage caused by exposures to envi-
ronmental carcinogens, such as solar ultraviolet radiation, aflatoxin,
and air pollutants. With the emerging role of NRF2 in mitochondrial
function and intermediary metabolism, it is also becoming apparent
that sulforaphane has chemoprotective effects in conditions of com-
promised mitochondrial function, such as Parkinson’s disease in ce-
llular and animal models, and autistic spectrum disorder in humans.
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Phytochemicals: Non-Essential But Indis-
pensable For Human Health

Bernhard Watzl, Department of Physiology and Biochemistry of Nutri-
tion, Max Rubner-Institut, Federal Research Institute of Nutrition and
Food, Karlsruhe, Germany.

The consumption of plant foods such as vegetables and fruits is
inversely associated with the risk of cardiovascular diseases and some
types of cancer. The active compounds in plant foods mediating these
preventive effects are still not well characterized. Besides essential nu-
trients and dietary fibre, which clearly contribute to these effects, plant
foods contain a wide range of low-molecular weight molecules with
diverse biological activities which are termed phytochemicals. More
than 150 years ago, plant physiologists described their synthesis and
biological functions within plants. In the past, primarily antinutritive
or toxic effects of phytochemicals were investigated in humans. Just
for the last 30 years has there been an increasing recognition of the
potential health-benefits of phytochemicals in human nutrition.

Phytochemicals mostly occur in minute amounts in plant foods.
They are classified according to their chemical structure (carotenoids,
phytosterols, glucosinolates, polyphenols, saponins, monoterpenes,
and sulfides) and their functional characteristics (antioxidants,
anticarcinogens, etc.). The intestinal microbiota contributes to the
metabolism of phytochemicals, generating mammalian-specific plant-
derived compounds.

Data from epidemiological studies and randomized clinical trials
(intervention studies) provide evidence that dietary phytochemicals
modulate physiological processes in humans, supporting the concept
of health promotion through a high intake of minimally processed
plant foods. Further, certain phytochemicals such as lutein and zea-
xanthin accumulate in the macula of the human eye, indicating a
specific function in this tissue. Experimental data revealed defined
mechanisms of isolated and chemically characterized phytochemicals.
Recently, EFSA approved health claims for selected phytochemicals,
e.g. the flavanols and their effect on vasodilatation, demonstrating
their physiologically-relevant bioactivity. Overall, an impressive
number of publications suggests a health-promoting effect of these
compounds and raised the question, whether specific phytochemicals
are essential to human health.

Clearly, phytochemicals do not strictly fulfill the criteria which
define essential nutrients. As an example, an inadequate intake of
phytochemicals does not generally induce biochemical or clinical
symptoms of deficiency. Although not essential to life, phytochemi-
cals may confer a range of effects that may support health. Therefore,
already in the 1970s, the German scientist J. Kithnau introduced the
term “semi-essential” to emphasize the unique contribution of flavo-
noids to human health. This term has never been further developed or
defined neither for flavonoids nor other classes of phytochemicals. In
light of the huge chemical diversity between and within the different
classes of phytochemicals, measuring their dietary intakes and inves-
tigating their functional effects is an ongoing tremendous challenge
to nutritional sciences. We are far from understanding individual
exposure, requirements, metabolism, and bioactivity for most of the
single phytochemicals.

Kithnau, J. The flavonoids - a class of semi-essential food compo-
nents: their role in human nutrition. World Rev Nutr Diet 24, 117-191,
1976
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Bioavailability of Phytochemicals
Gary Williamson, University of Leeds, Leeds, UK

Phytochemicals are a broad class of dietary compounds found in
many plant-containing foods and beverages. They have been proposed
to have long term benefits for health based on human, animal and in
vitro evidence. The main class considered here is that of (poly)phe-
nols. Bioavailability is a complex issue, since some (poly)phenols are
absorbed in the small intestine, and some are absorbed after metabolic
transformation by bacteria in the colon. Many of the circulating spe-
cies are conjugated, and as for drugs, are normally excreted within 48
hours. The key metabolic pathways of metabolism will be presented,
together with evidence on how this affects biological activities, based
on both human and cellular studies. The evidence for dietary recom-
mendations on (poly)phenols will be considered based on bioavailabi-
lity and bioactivity information.

Session 1.22. Breastfeeding
in Europe - current status and
perspectives

Breastfeeding in Europe - Current Status
and Perspectives

Abraham Klausl; Brennan Christine2; Cattaneo Adriano3; Gomez
Marta Diaz4; Grguric¢ Josip5; Holmsen Solveig Thorp6; Kylberg Elisa-
beth7; van Lonkhuijsen Myrthe8

1 National Breastfeeding Committee, Federal Institute for Risk
Assessment (BfR), Berlin, Germany

2 Stillférderung Schweiz, Bern, Switzerland

3 Former member of the National Breastfeeding Committee of
Italy, Trieste, Italy

4 Breastfeeding Committee of Spanish Pediatric Association, Uni-
versity of La Laguna, Tenerife, Spain

5 UNICEF-Office of Croatia, National BFHI Coordinator, Univer-
sity of Zagreb, Croatia

6 Norwegian Resource Centre for Breastfeeding, Oslo University
Hospital, Oslo, Norway

7 University of Skovde, School of Health and Education, Skovde,
Sweden

8 Nederlandse Vereniging van Lactatiekundigen, Amsterdam, The
Netherlands

Breastfeeding is the natural way of feeding infants and has well do-
cumented benefits for infants and their mothers. It is recommended
to exclusively breastfed infants for their first half year and to partially
breastfed them after the introduction of complementary foods, for as
long as mother and child wish to do. In Europe, between 70 and over
90 % of mothers start breastfeeding after birth. However, breastfeeding
rates decline rapidly within the first few months in many countries,
and thus only between 30 and 60 % of infants are exclusively breastfed
at 3 months of age. Therefore, promoting, protecting and supporting
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breastfeeding are important public health measures to eliminate obs-
tacles and facilitate breastfeeding. Strategies and actions to improve
breastfeeding in Europe have been developed by the ‘Blueprint for
Action for the protection, promotion and support of breastfeeding in
Europe’ in 2004, revised in 2008. The extent to which breastfeeding
practices and rates have improved since then has, however, not been
systematically analyzed. Thus, the aim of this workshop is to bring to-
gether European professionals, identified as having a coordinating role
and expertise in breastfeeding promotion, in order to discuss past ex-
perience, problems and obstacles as well as strategies and possible ac-
tions to improve the breastfeeding situation in Europe. The workshop
will start off with two introductory presentations on “Breastfeeding in
Europe: yesterday” and “Breastfeeding in Europe: today”, followed by
a panel discussion, in which the representatives from eight European
countries present and discuss past, current and future breastfeeding
promotion and support activities and breastfeeding data available.

Session 1.23. Controversies
about sugar consumption

Insulin resistance and diabetes

Ian A Macdonald, School of Life Sciences, University of Nottingham,
Nottingham, UK

There is major concern about the increased incidence of type 2
diabetes worldwide, which is linked in part to increased overweight
and obesity and particularly to increases in ectopic fat content in
the liver and skeletal muscle. Whilst obesity can only develop when
energy intake exceeds energy expenditure over a prolonged period of
time, there is some concern that certain diets and food components
may increase the risk of overconsumption of energy and subsequent
weight gain. The free sugars (particularly sucrose and fructose) have
been highlighted as potential contributors to such increased risk of
weight gain. There is epidemiological evidence that increased sugars
sweetened beverages intake is associated with increased risk of deve-
loping type 2 diabetes, which may be independent of obesity itself.
There was no association with total sugars intake, and any no clear
mechanism by which sugars sweetened beverages may contribute to
the development of diabetes.

There has also been some concern expressed that fructose may
be particularly troublesome as far as insulin resistance is concerned.
Recent randomized controlled trials and associated systematic reviews
and meta-analyses have not provided supporting evidence for such
effects at fructose intakes below 100g/day, provided people are in ener-
gy balance. High levels of fructose ingestion (25% of energy) are asso-
ciated with an increase in liver fat content when consumed as part of
an overeating intervention (125% of energy requirements). However,
this effect is no different to that seen when equivalent amounts of glu-
cose are consumed during overeating, and neither diet was associated
with a significant change in insulin sensitivity when fed to overweight
but otherwise healthy men for 2 weeks. Recent intervention studies of
the effects of dietary glycaemic index and glycaemic load have shown
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potential effects on liver fat which may have an impact on insulin re-
sistance, but further longer term studies are needed.

Sugars in obesity and diabetes: Results of
systematic reviews and meta-analyses

John L Sievenpipet, MD, PhD, FRCPC, Department of Nutritional
Sciences, Faculty of Medicine University of Toronto; Division of Endo-
crinology & Metabolism, Li Ka Shing Knowledge Institute, and Toronto
3D Knowledge Synthesis & Clinical Trials Unit, St. Michael’s Hospital,
Toronto, ON, Canada.

Sugars have become an intense focus of public health concern.
Low quality ecological studies which have linked increasing intake of
sugars with increasing obesity and diabetes rates along with animal
models and select human trials of overfeeding of sugars at levels of
exposure far beyond actual population levels of intake have driven
the debate. Despite the limitations in extrapolating from these data,
international diabetes and heart association guidelines have taken a
harm reduction approach to sugars, setting strict upper thresholds for
intake. To address the uncertainties in the evidence, we and others
have conducted a series of systematic reviews and meta-analyses of
the highest level of evidence from prospective cohort studies and con-
trolled feeding trials. Although large prospective cohort studies have
shown a significant positive association of sugar sweetened beverages
with incident obesity, diabetes, heart disease, and stroke when compa-
ring the highest with the lowest levels of exposure, these associations
do not hold true for total sugars or other important food sources of
sugars. Similarly, the highest level of evidence from controlled feeding
trials shows that sugars behave no worse than other carbohydrates
that replace them (mainly starch) as long as the calories remain mat-
ched. Sugars appear to contribute to weight gain and its downstream
metabolic disturbances (raised blood lipids, uric acid level, blood
sugar, insulin, and markers of fatty liver) insofar as they contribute
to excess calories. Taken together, the evidence suggests that sugary
foods and beverages are one of many pathways to overconsumption
and its downstream cardiometabolic complications. Attention needs
to remain focused on reducing overconsumption of all caloric foods
associated with obesity, including sugary foods and beverages, and
promoting greater physical activity.

Results of recent randomized controlled
trials including sugars and cardiovascular
disease and various neurologic parameters

James M. Rippe, M.D., Rippe Lifestyle Institute, University of Central
Florida

Added sugars are amongst the most controversial and misunders-
tood components of nutrition. Much of the controversy is based on
misinformation, animal studies or exaggerated conclusions from epi-
demiologic studies which do not establish cause and effect. Fructose
containing sugars including HFCS (also called isoglucose in Europe),
sucrose and fructose itself have been alleged to be linked to a variety
of chronic diseases. However, the highest quality science in this area
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often does not support these assertions. This lecture will present data
from recent randomized controlled trials related to both fructose
containing sugars and non-nutritive sweeteners (NNSs) at dosages up
to the 90th percentile population consumption levels exploring me-
tabolism and health related parameters in the following areas: energy
regulating hormones, appetite, weight, body composition, risk factors
for cardiovascular disease (CVD), risk factors for diabetes, risk factors
for metabolic syndrome, lipids, blood pressure, liver fat accumulation,
muscle fat accumulation and brain responses to consumption.

Sugar Addiction: the Science as it Stands

Hisham Ziauddeen MRCPsych PhD, Department of Psychiatry, Univer-
sity of Cambridge, Cambridge, UK. Wellcome Trust-MRC Institute of
Metabolic Science. Cambridgeshire and Peterborough Foundation Trust

Sugar addiction (and other food addictions) is a rather hot topic
at the moment and part of a widening concern and debate about
how sugar affects us, and the harms it poses both at the individual
and the public health level. There are two distinct ideas that are often
conflated in this regard: 1) Does sugar addiction exist? 2) Does sugar
addiction lead to obesity? This conflation is not a reasonable one (as
obesity is not required to define a sugar addiction syndrome) but is an
important one to acknowledge as it is fairly widespread. The intuitive
appeal of sugar addiction is easy to understand and the ubiquity of
sugar in high concentrations in foods and beverages does play a key
part in this. However the intuitive appeal is not backed by the existing
evidence on sugar addiction. There is good data from rodent models
showing that it is possible to engender addiction like behaviours in the
laboratory in animals. These included escalation of sugar consump-
tion, increased motivation for high sugar solutions and withdrawal
symptoms during forced abstinence or opioid antagonist challenge.
These data make the case that a sugar addiction exists (in rodents).
But this behavioural syndrome does not lead to obesity. The rodents
preferentially consume sugar over normal chow but balance increased
sugar consumption with a decrease in chow intake, and therefore do
not develop obesity. The animal data provide important proof of con-
cept for the sugar addiction concept. In the human field though, there
is not evidence thus far to reasonably strongly support the idea of a
human sugar addiction. In fact the examination of a human sugar(or
other food) addiction in humans raises several important conceptual
issues around the definition of the term itself and the challenges inhe-
rent in considering an addiction to sugar and other foods.

Session 1.24. Dietary Patterns
of the Spanish Population

Analysis and scores concerning dietary pat-
terns: an introduction

San-Cristobal R. a,b, Navas-Carretero S. a,b,c, Martinez J.A. a,b,c,d
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a Department of Nutrition, Food Science and Physiology, Univer-
sity of Navarra, Pamplona, Spain

b Centre for Nutrition Research, University of Navarra, Pamplona,
Spain

¢ CIBER Fisiopatologia de la Obesidad y Nutricién (CIBERObn),
Instituto de Salud Carlos III, Spain

d Instituto de Investigacién Sanitaria de Navarra (IdiSNA), Pam-
plona, Spain

Obesity is a chronic disease characterized by a sustained imba-
lance between energy intake and expenditure. Nutritional intake
assessment has traditionally been focused on macronutrient contents
and more recently on food dietary patterns. Nowadays there are some
epidemiological strategies that allow analysing the dietary quality
and variety of a population, with robust statistical tools, in order to
identify healthy guidelines. Indeed, association studies concerning
dietary patterns and the incidence of different diseases are enabling
to elucidate metabolic features accompanying long-term nutritional
intake. The instruments used for the identification of dietary patterns
are varied, but scientists must discern those that fit better in each case.
Score or index analyses allow finding out the importance of adherence
to a specific dietary pattern on health related issues, whereas statis-
tical analyses based on cluster, principal component, factor analysis
or reduced rank reduction tests are able to approach dietary pattern
variety within a specific population, and nutritional exposures that
may help to prevent obesity and associated diseases. In this context, a
factor analysis of food intake to identify the current food patterns in
a Spanish population interested in Personalised Nutrition was carried
out. Food items were categorized according to their nutritional values
to perform the pattern analysis. Once identified the food patterns, stu-
dies based on the differences in macronutrient distribution between
these dietary patterns were assessed. Subsequently, association studies
between these dietary patterns and anthropometric measurements
were carried out in order to determine potential relationships. The
factor analysis strategy generated two quite different regimes; the first
one characterised by high energy density foods, and the second one,
featuring an increased consumption of vegetable and fish products.
When the patterns were independently analysed, opposed trends
between both and the body weight status were found. However, the
association studies performed with both patterns showed interactions
with specific nutritional components. The qualitative analysis of food
intake may help to prevent the development of obesity and to detect
specific nutrients that may be protective to gain excessive weight for a
specific population. The evaluation of dietary adherence status could
be helpful to the development of nutritional screening tools in Perso-
nalised Nutrition assessment, in order to identify nutritional targets to
be individually approached in each person.

Celis-Morales C, Livingstone KM, Marsaux CF Forster H,
O’Donovan CB, Woolhead C, Macready AL, Fallaize R,et al. Design
and baseline characteristics of the Food4Me study: a web-based ran-
domised controlled trial of personalised nutrition in seven European
countries. Genes Nutr. 2015 Jan;10(1):450.

Stewart-Knox B, Rankin A, Kuznesof S, Poinhos R, Vaz de Almei-
da MD, Fischer A, Frewer L]. Promoting healthy dietary behaviour
through personalised nutrition: technology push or technology pull?
Proc Nutr Soc. 2014 Oct 24:1-6.

Fallaize R, Forster H, Macready AL, Walsh MC, Mathers JC, Bren-
nan L, Gibney ER, Gibney MJ, Lovegrove JA. Online dietary intake
estimation: reproducibility and validity of the Food4Me food frequen-
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cy questionnaire against a 4-day weighed food record. ] Med Internet
Res. 2014 Aug 11;16(8):e190.

Lifestyle associated risk biomarkers

Ascensién Marcos, Immunonutrition Research Group. Institute of Food
Science, Technology and Nutrition. Spanish National Research Council
(ICTAN-CSIC)

The evolution of humankind has suffered from a distortion du-
ring the last decades, acquiring the adipose tissue an exaggerated
relevance. Indeed, according to WHO, obesity has been defined as an
epidemic across the world from early ages to elderly. In fact, the in-
crease in childhood obesity can lead to adulthood-associated comor-
bidities that give rise to elevated healthcare costs. Thus, prevention is
essential since early ages. Therefore, nowadays many researchers are
investigating the underlying pathophysiologic mechanisms involved
in metabolic disorders that usually promote severe inflammatory al-
terations. Inflammation is a key function in the process by which the
body responds to an injury or an infection, and the acute phase of in-
flammation normally leads to recovery from infection to healing, and
returns to normal values within a few days. However, if the response
is not properly phased, the process can develop into a chronic low-
grade inflammatory state that may trigger different diseases under
pathological conditions (obesity, type 2 diabetes, cardiovascular and
neurological diseases and cancers).

The causes for obesity include not only an energy imbalance but
also the impact of genes, as well as the interactions between them,
contributing thus to the susceptibility to develop diverse metabolic
disorders.

Adipose tissue is a key endocrine organ in the development of
the low-grade inflammation observed in obesity. Among the most
important inflammatory biomarkers, adipokines (the bioactive mo-
lecules secreted by the adipose tissue) can exert either pro- or anti-
inflammatory actions, having the capacity to alter the production of
cytokines from immune cells and furthermore, modifying the expres-
sion of adhesion molecules, which are associated with CVD. The gut
microbiota composition has also appeared as a potential partaker in
the development of obesity and its association with the subsequent
metabolic disorders.

Scientific evidence has confirmed several health determinants re-
lated to lifestyle (eating behaviour, physical activity, sedentary habits,
sleep quality and quantity as well as stress conditions). These factors
are essential to evaluate the immune-inflammatory and nutritional
status in order to detect metabolic disorders and to identify preven-
tive and/or therapeutic strategies, as well as to implement successful
treatments and achieve the best results.

Trends in dietary patterns of the adult popu-
lation: strengths and weaknesses

Varela-Moreiras G, Department of Pharmaceutical and Health Sciences.
School of Pharmacy, CEU San Pablo University, and Spanish Nutrition
Foundation (FEN)
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Spain has undergone dramatic social changes since the 1960s. A
generalised incorporation of females into the active workforce added
to rapid urbanisation processes in the 1980s, an accelerating factor for
dietary change due to factors such as the organisation of family life
and home meals. A rapidly increasing number of people use catering
services, restaurants and vending machines , both during weekdays
and leisure time, which is also a key factor in understanding changes
in diet. In addition, there has been a rapid increase in the immigrant
population, which now represents 10% of the total population. These
changes in dietary pattern and lifestyle appear to have had nega-
tive consequences for both the present and future populations, as
overweight and/or obesity affect >50% of the adult population.

Several recent dietary and nutrition surveys (Food Consumption
Survey; ENIDE Study; ANIBES Study among others) are used to show
main trends in dietary patterns of the adult population in Spain. The
Spanish diet may be still considered varied and healthy, although so-
me trends need to be considered negative. Therefore, a more detailed
analysis of food consumption patterns at present and evolutionary
trends reveals some significant findings: meat and meat product con-
sumption is higher than the recommendations, whereas for cereals and
their derivatives, vegetables and greens, fruit, and legumes and pulses,
consumption is below recommendations for the Spanish population.
Some staple and traditional Mediterranean foods (bread, potatoes and
olive oil) showed a dramatic decline when compared to 1960 s data.
Energy intake showed a marked decline when compared to the 1960’s
mean consumption, and show marked differences for food groups
contributors. Energy profile shows too much coming from lipids vs
carbohydrates and slightly higher from proteins. In conclusion, die-
tary patterns in Spain and energy and nutrient intakes have changed
markedly in the last firty years.

Session 1.28. Eastern Europe
Nutrition Science

The occurrence of food-borne illness before
and after joining the EU in Poland and other
Eastern European countries

Jerzy Bertrandt, Military Institute of Hygiene and Epidemiology, War-
saw, Poland

Infectious diseases transmitted by ingestion are an important
public health problem in the European Union countries. More than
320 thousand cases of food-borne illness are recorded annually in
the European Union, but the actual number of cases may be much
higher. The accession in 2004 the Czech Republic, the Slovak Republic,
Lithuania, Latvia and Poland to the European Union on the one hand
led to an increase in movement of food between countries, on the
other hand the introduction in these countries European Union legis-
lation force on health monitoring over food. The presentation analyses
data on the incidences of infectious diseases transmitted via food in
the above countries of Central and Eastern Europe before accession
and following their accession to the European Union. In 1999-2000
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in the Slovak Republic the most common diseases were salmonellosis
and shigellosis, in the Czech Republic salmonellosis and Campylo-
bacter infection, in Poland and Latvia salmonellosis and hepatitis A
and other viral diseases of the gastrointestinal tract, and in Lithuania
shigellosis and salmonellosis. Analysis of data on infectious diseases
foodborne covering the period 2009-2013 showed that in the above
countries still the main problem are Salmonella and Campylobacter
infections, as well as Listeria infection.

Community approach of preventing child-
hood obesity: the first community based
large-scale intervention pilot programme in
Hungary based on the EPODE methodolo-

ay:
Prof. Katalin Tatrai-Nemeth, Semmetweis University Faculty of Health
Sciences Department of Dietetics and Nutrition Sciences Hungary

Overweight and obesity are reaching epidemic proportions in Eu-
rope. As weight increases, so does the prevalence of health risks such
as the risk for cardiovascular diseases, high blood pressure, 2nd- type
diabetes, hyperlipidemia, certain cancers, chronic locomotor diseases,
mental problems, and even total mortality, imposing substantial bur-
den on the health care system.

In developing obesity, both lifestyle and environmental factors play
their roles. According to WHO, obesity is one of the 10 most impor-
tant public health problems. While in 1995 200 million adults were
overweight or obese worldwide, this figure increased to 300 million
in 2000. Obesity is also an important public health problem in the
developing world, where 115 million people are obese. If the trends
remain unchanged, it is predicted that 2,16 billion overweight and 1,12
billion adults will be worldwide. The joint prevalence of overweight
and obesity is between 30-80% in European countries. In the EU27
states overweight and obesity together affects 200 million adults, more
than half of which are men.

The 2009 National Diet and Nutritional Status Survey (OTAP) by
National Institute for Food and Nutrition Science showed that nearly
two-thirds of the Hungarian adult population is overweight or obese
based on their BMI (61.8%). (http://www.oeti.hu/download/national-
diet.pdf)

To prevent obesity and overweight, many initiatives have been
taken at international level, involving Hungary, too. WHO started its
Dietary, Physical Activity and Health global strategy in 2004.

As part of comprehensive measures for the possibility of choice
and healthy environment for all. The European Commission in 2007
published a strategy for Europe on Nutrition, Overweight and Obesity
related health problems. The strategy sets out an integrated EU ap-
proach to reduce diet-related chronic diseases.

In line with this, the WHO Regional Office for Europe has deve-
loped related to food and nutrition policy in the Second European
Action Plan. In 2006, the WHO Ministerial Conference has been
accepted by the European Anti-Obesity Charter. The document points
out that the obesity epidemic is reversible, requiring the individual,
the society and the common responsibility of governments.a
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However, adult obesity prevention should start as early as child-
hood, with proper diet and lifestyle design. Children deserve our par-
ticular attention, as in Hungary, the number of obese children in the
last twenty years has tripled in all age groups. In Europe, one in every
three 11-year-old children is overweight or obese currently.

EPODE is the world’s largest network for prevention of childhood
obesity which started to work in 2004 in France. Hungary joined
EPODE in 2014 with professional leadership of the Hungarian Die-
tetic Association (MDOSZ), and with cooperation of the following
partners: Ministry of Human Resources, Mayor of Dunaharaszti,
Semmelweis University Faculty of Health Sciences and National Ins-
titute of Children Helath. The name of the Hungarian programme is
GYERE - Children’s Health Programme, which started the operation
in Dunaharaszti (http://www.mdosz.hu/mdgyere.html).

The main goal of this project is to reduce childhood obesity
through the cooperation with the members of local communities,
parents, teachers, kindergarten teachers, specialists and politicians.
Further goals are promoting the importance of nutriton and active li-
festyle; and to monitor the effectiveness of the project with comparing
measured anthropometric datas of 6-12 years old children living in
Dunaharaszti.

Dietary Guidelines in Romania

Lidia Iuliana Arhire, Mariana Graur, Grigore T. Popa University of
Medicine and Pharmacy lasi, The Nutrition Society of Romania

The Nutrition Society of Romania published The Healthy Eating
Guidelines in 2006. This was first discussed at Ministry of Health
expert level, then adopted as official document of Romania and put
on the Ministry of Health website. As the first national guideline, it
has been placed in the context of Romanian morbidity and the ways
of implementing it have been outlined: dialogue with food industry
and collaborating with mass-media/advertising partners and all levels
of education. The particularity of this Guideline is the separation into
two parts: one for the specialists/educators, and one for the general
public. The first part includes the following themes: energy balance,
macro- and micronutrients, nutrition during lifespan, nutritional
evaluation and several appendixes about daily recommended intake.
The second part — Advice for the population - is more practical and
includes sources of calories and nutrients and the food pyramid. There
is chapter for each level of the food pyramid which ends with practical
tips. There are also appendixes with the nutrient content of foods.
The Guideline had a positive impact with the specialists. It has been
republished three times. It has been the basis for several regulations,
health programmes and other guidelines for particular age groups or
population at risk. Food choice, with the quantities and proportions
between foods, is a free decision and depends on the background
and education regarding nutrition of each individual. We insisted on
educating the younger generation, on promoting nutrition as a protec-
tive factor and on creating a favourable environment for consuming
healthy foods. The Guideline was revised in 2014. The new edition
has chapters on salt and on food balance. Food diversity and variety
is recommended to obtain a good food balance and to maintain the
pleasure of eating. In this new edition we outlined further the impor-
tance of food portions.
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Session 1.3. Global view on
food and nutrition situation

Global nutrition situation and trends

Anna Lartey: IUNS President and Director of nutrition, FAO, Rome,
Italy

Over the last 25 years there has been gradual but significant re-
ductions in undernourishment figures, from over 1 billion in 1990 to
805 million in 2014. This decrease is not uniform across all regions. In
south Asia and sub-Saharan Africa the proportions and numbers of
undernourished have increased. Micronutrient deficiency affects over
2 billion people worldwide. Globally over 160 million children under
the age of 5 years live with the life-long consequences of stunting.
About 90% of stunted children live in just 34 countries. Overweight
and obesity with its attendant non-communicable diseases is on the
rise. From 1998 to 2008 overweight and obesity prevalence increased
in all regions, including developing countries. Underlying the current
nutrition situation is the issue of unhealthy diets and the deteriorating
food systems. The world has the knowledge to address all forms of
malnutrition, what is needed is the political will to take action. The
Sustainable Development Goals of 2015 will present a new set of op-
portunities. There is the need to take advantage this opportunity to
reform the food system to deliver on healthy diets. With united pur-
pose and commitment we can address malnutrition in our generation.

Climate smart nutrition: Co-benefits of
nutrition-sensitive climate mitigation and
adaptation

Tirado, M.C.a,b, A. Amadeo a, K., Chena, A. Mascarefias,c , a Universi-
ty of California Los Angeles, USA,

b International Union of Nutritional Sciences task force on climate
and nutrition, ¢ Environmental Protection Agency, USA

Introduction Climate change has a negative impact on food securi-
ty and nutrition of millions of people, The IPCC 5AR concluded that
climate change will have a substantial negative impact on per capita
calorie availability, childhood undernutrition, particularly stunting
and on undernutrition-related child deaths in developing countries.
It is expected that health losses due to climate change-induced under-
nutrition will occur mainly in areas that are already food-insecure. At
the same time dietary and food consumption and production patterns
strongly influence Green House Gas emissions that cause climate
change.

Objectives The purpose of this paper to explore the interactions
between climate change, food insecurity and malnutrition and to
identify nutrition-sensitive climate adaptation and mitigation stra-
tegies and synergies between nutrition and environmental strategies
through the promotion of sustainable and healthy diets

Methodology A literature search was conducted using public data-
bases such as PubMed, Ovid, EBSCO (Agricola etc) for peer-reviewed
articles and gray literature searches were conducted using public
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databases such as WHOLIS, AGRIS (the Food and Agriculture Orga-
nization of the United Nations (FAO), the International Food Policy
Research Institute (IFPRI) and the World Bank project database.

Results Nutrition sensitive adaptation and mitigation approaches
that include nutrition objectives have the most direct benefits in
dietary diversity particular in developing countries. Encouraging a
global transition to sustainable and healthy diets is potentially a major
contribution to a reduction in emissions in the agriculture and food
sectors and improved nutrition. reducing emissions

Conclusions. Climate smart agriculture needs to integrate nutritio-
nal outcomes. The co-benefits to environment and health of nutrition-
sensitive climate change adaptation and mitigation measures need
to be further explored within the context of the UNFCCC work the
SDGs and the post-2015 development agenda.

The Impact of Food Losses and Waste on
Sustainable Food and Nutrition Security

V Prakash, Vice President, International Union of Nutritional Sciences,
Distinguished Scientist of CSIR, Mysore - 570 006, India

Introduction and Objectives : In the Social fabric of Quality diet
the link between the Food and Nutrition Security and Food Losses
and its intricate impact and network if one were to have minimal
Food Loss and Waste on the Nutrition Security is enormous. Several
matrices using the scale up of micro, meso, macro policies can link to
economic, social, environmental and National goals as a result of such
policy impact.

Design and Expected Results : The ambience of non-competitive
markets, the production losses in the chain, the Nutrient bowl losses
with every grain of Food that is lost or wasted has an impact on the
entire resources of land, water and energy ultimately flagging the issue
of malnutrition in the low income group of countries and problem of
NCD’s obesity in high income group of countries. Similarly missed
access to Food by non-valorization of Food and its byproducts which
can contribute to Nutrition bowl and its utilization can simply bring
in a different stability of the lifecycle Nutrition programmes in. Hence
adaptable, affordable and accessible Food Science in the matrices and
how high Science and high Technology can be used to minimize the
local Food Losses thus enhancing the Nutritional security of the re-
gion by networking several stakeholders.

Conclusions : These issues will be discussed with case studies
especially with that of micronutrients and the bioavailability and bio-
accessibility of the same when Nutritious combinations of Foods that
can be made available to the needy by a system and strategic approach
to minimize Food Losses and Wastes.

Session 1.5. Dietary patterns
in Europe

20 Ann Nutr Metab 2015; 67(suppl 1)

The association of dietary patterns with
health outcomes: Decomposition, Interpre-
tation and Application in the EPIC-Study

Christina Bamia, Department of Hygiene, Epidemiology and Medical
Statistics, Medical School, University of Athens

During the last decades, nutritional epidemiologists tend to assess
diet as dietary patterns in addition to focusing on specific foods/food
groups. The main rationale for using patterns is that components of
diet (dietary exposures) act jointly in unspecified ways that are diffi-
cult to postulate in a statistical model.1

The usual practice has been to define a dietary pattern through a
linear combination of individual dietary components. The definition
of the pattern can be hypothesis-driven: it may express specific dietary
habits (such as the Mediterranean Diet2), or, adherence to formal
dietary guidelines (e.g. the World Cancer Research Fund/American
Institute for Cancer Research guidelines for cancer prevention3).
These are often referred to as a-priori as opposed to the a-posteriori
dietary patterns.4 The latter are derived by letting the-data-on-hand
for a set of dietary exposures to identify their “optimal” combination
through mathematical/statistical methods (e.g. principal components,
factor analysis, etc).5

To date, a variety of either-type patterns have been proposed.6,7
However, their association with health outcomes have not been linked
to those of their components, at least in a systematic way. Recently,
it has been shown that the association with a continuous health
outcome (e.g. BMI, blood pressure) of a dietary pattern, which is a
linear combination of dietary components, is a weighted average of the
associations of the individual components with the same health outco-
me.8 Importantly, the weights depend on the correlations between the
constituents of the dietary pattern.8

Using data from the large multi-centre European Prospective In-
vestigation into Cancer and nutrition, several a-priori and a-posteriori
dietary patterns have been identified and associated a number of health
outcomes, including cancer incidence and mortality.

The most widely used of these dietary patterns are presented. Mo-
reover, the decomposition of the association of dietary patterns with
health outcomes is illustrated for the widely-used Mediterranean Diet
Score.

References

1Kant AK. Dietary patterns and health outcomes. ] Am Diet Assoc.
2004;104:615-35.

2Trichopoulou A, Costacou T, Bamia C, Trichopoulos D. Adheren-
ce to a Mediterranean diet and survival in a Greek population.N Engl
] Med. 2003;348:2599-608.

3Romaguera D, Vergnaud AC, Peeters PH, et al. Is concordance
with World Cancer Research Fund/American Institute for Cancer Re-
search guidelines for cancer prevention related to subsequent risk of
cancer? Results from the EPIC study. Am J Clin Nutr. 2012;96:150-63.

4Jacques PE Tucker KL. Are dietary patterns useful for understan-
ding the role of diet in chronic disease? [Editorial]. Am J Clin Nutr.
2001;73:1-2.

5Fransen HP, May AM, Stricker MD, et al. A posteriori dietary
patterns: how many patterns to retain? J Nutr. 2014;144:1274-82.
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Systematic reviews of health benefits of me-
diterranean dietary patterns

Georg Hoffmann, University Of Vienna, Department Of Nutritional
Sciences, Althanstreet 14 UZA II, A-1090 Vienna, Austria.

With respect to advices for healthy and health-maintaining diets,
there is a tendency for food-based guidelines including dietary pat-
terns. Taking the number of hits in electronic databases for scientific
literature as an indicator, the so-called Mediterranean diet represents
a dietary pattern with increasing popularity. The aim of this presenta-
tion will be to summarize some of the evidence regarding the health-
promoting effects of a Mediterranean diet focusing on systematic
reviews and meta-analysis of case-control and cohort studies as well
as randomized controlled trials. In general, adherence to a Mediterra-
nean diet is reported to be associated with significant improvements
in health status. It is supposed to be effective both in the primary and
the secondary prevention of non-communicable diseases such as type
2 diabetes mellitus, cancer, cardiovascular or neurodegenerative di-
seases with far-reaching implications, e.g. decreased mortality rates.

However, a critical examination of the potential benefits of a Me-
diterranean diet has to include the limitations one has to face when
trying to synthesize the available data on this topic. Although the
traditional Mediterranean diet first postulated by Ancel Keys in the
1960s seems to be well defined (high intake of virgin olive oil, vegeta-
bles, fruits, plant proteins, whole grains, fish, low-fat dairy, moderate
alcohol intake, and low red meat consumption), this dietary pattern is
far from being a homogeneous and straightforward construct when
it comes to epidemiologial studies. In order to assess the adherence
to a Mediterranean diet, different scores are in use. This does not
only complicate a systematic evaluation of its effects, but in addition
hampers approaches to explain the mechanisms underlying the health
benefits of a Mediterranean diet (e.g. antioxidative effects of secondary
plant phenols derived from extra virgin olive oil might explain cadio-
protective effects, however, this presupposes that extra virgin olive oil
is a mandatory component of the diet).

Given the potential favourable effects of adhering to a Mediterra-
nean diet, further research should avoid these pitalls by adopting a
universal definition of this dietary pattern as well as a an applicable
adherence score facilitating recommendations at an individual level.

Developments in prevention of obesity and
other noncommunicable diseases in Poland
through nutrition and physical activity

Mirostaw Jarosz, Iwona Traczyk, National Food and Nutrition Institute,

Warsaw, Poland

According to results of a number of studies conducted in recent
years, every second man and woman in Poland is overweight or suffers
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from obesity; every fifth person is obese. The frequency of overweight
and obesity in Poland shows an increasing tendency. Improper diet
and insufficient physical activity are the main reasons for the develo-
pment of noncommunicable diseases. According to studies of eating
habits in the Polish population, the majority of Poles have unhealthy
diet, energy rich meals (121-147% of Polish RDA), high in fat (35%),
saturated fatty acids (12%), cholesterol >390 mg, sugars>13.5%, so-
dium 4,2 mg. There is, on the other hand, a low intake of carbohydra-
tes, often below 50% of energy, calcium and B vitamins. According to
data of the Central Statistical Office, low physical activity level among
people over 15 was found with only 13.6% who spent their free time
on active sports more than once a week, whilst the remaining 84%
spent their free time in passive or not very active ways. All of these
favours the positive energy balance,and leads to excess accumulation
of fatty tissue in the body.

Quite many programmes have been developed in Poland to coun-
teract overweight and obesity and other noncommunicable diseases.
These include nationwide programs: POL-HEALTH (National Pro-
gramme for the Prevention of overweight, obesity and noncomunicable
diseases through diet and physical activity improvement 2007-2012),
The Salt Reduction Programme 2009-2011, My sports field - ORLIK
2012, Keep fit programme 2006-, Preventing overweight and obesity
as well as chronic diseases by education on nutrition and physical
activity of the society 2011- 2016 (The Swiss — Polish Cooperation
Programme). We see the positive changes in awareness of Poles on
the role of nutrition and physical activity for health. We alsoobserve
reduction of salt intake (about 1g/d).

Session 1.6. Evidence-based
dietary guidelines

Fat intake and prevention of nutrition-rela-
ted diseases

Prof. Dr. Jakob Linseisen, Helmholtz Zentrum Miinchen (HMGU), Ins-
titute of Epidemiology II, Neuherberg, Germany

Fat plays a major role in human nutrition and modification of
the intake of fat and fatty acids may have a preventive potential on
nutrition-related chronic diseases. Subsequently to the first evidence-
based dietary guideline on fat and fatty acid intake and chronic disease
prevention as published in 2006, the German Nutrition Society set up
a working group to re-evaluate the scientific evidence in this area. The
aim of the group was to systematically judge the potential of dietary fat
and fatty acids in the primary prevention of the wide-spread chronic
diseases including obesity, type-2 diabetes mellitus, dyslipoprotei-
naemia, hypertension, metabolic syndrome, coronary heart disease,
stroke and cancer.

The major findings of this literature work are: a high intake of fat
increases the risk of obesity when total energy intake is not controlled
for (i.e., with ad libitum diet). When energy intake is controlled for,
there is no association between the intake of fat and the risk of obesity.
A reduced dietary intake of total and saturated fat reduces the concen-
tration of total and LDL cholesterol in plasma. A greater intake of po-
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lyunsaturated fatty acids at the expense of saturated fatty acids reduces
the risk of coronary heart disease and lowers the concentration of total
and LDL cholesterol in plasma. Furthermore, a high intake of long-
chain polyunsaturated n-3 fatty acids reduces the risk of hypertension,
coronary heart disease and the triglyceride concentration in plasma. A
high intake of trans-fatty acids increases the risk of dyslipoproteinae-
mia and coronary heart disease.

The updated evidence-based guideline on primary prevention of
chronic diseases through modification of fat and fatty acid intake will
be the basis for re-evaluation of dietary intake recommendations.

Prevention and treatment of obesity: Ger-
man Clinical practice guideline 2014

Thomas Ellrott, Institute for Nutrition and Psychology at Goettingen
University Medical School, Germany

Background: The high prevalence of obesity (24% of the adult po-
pulation) and its adverse effects on health call for effective prevention
and treatment.

Method: Pertinent articles were retrieved by a systematic literature
search for the period 2005 to 2012. A total of 4495 abstracts were exa-
mined. 119 publications were analyzed, and recommendations were
issued in a structured consensus procedure by an interdisciplinary
committee with the participation of ten medical specialty societies.

Results: Obesity (body-mass index [BMI] 230 kg/m2) is conside-
red to be a chronic disease. Its prevention is especially important. For
obese persons, it is recommended that a diet with an energy deficit
of 500 kcal/day and a low energy density should be instituted for the
purpose of weight loss and stabilization of a lower weight. The relative
proportion of macronutrients is of secondary importance for weight
loss. If the BMI exceeds 30 kg/m2, formula products can be used for a
limited time. More physical exercise in everyday life and during leisure
time promotes weight loss and improves risk factors and obesity-asso-
ciated diseases. Behavior modification and behavioral therapy support
changes in nutrition and exercise in everyday life. With respect to
changes in lifestyle, there is no scientific evidence to support any par-
ticular order of the measures to be taken. Weight-loss programs whose
efficacy has been scientifically evaluated are recommended. Surgical
intervention is more effective than conservative treatment with respect
to reduction of bodily fat, improvement of obesity-associated diseases,
and lowering mortality. Controlled studies indicate that, within 1 to 2
years, a weight loss of ca. 4 to 6 kg can be achieved by dietary therapy,
2 to 3 kg by exercise therapy, and 20 to 40 kg by bariatric surgery.

Conclusion: There is good scientific evidence for effective measures
for the prevention and treatment of obesity.

Source and Reference: Wirth A, Wabitsch M, Hauner H: Clinical
practice guideline: The prevention and treatment of obesity. Dtsch
Arztebl Int 2014; 111: 705-13. DOI: 10.3238/arztebl.2014.0705

Carbohydrate intake and prevention of diet-
related diseases

22 Ann Nutr Metab 2015; 67(suppl 1)

Hans Hauner, A. Bechthold, Heiner Boeing, A. Bronstrup, A. Buyken, E.
Leschik-Bonnet, ]. Linseisen, M. Schulze, D. Strohm, G. Wolfram, for the
German Nutrition Society, 53175 Bonn, Germany

Nutrition-related chronic diseases increasingly contribute to the
total disease burden of the society, and the respective health care costs
has risen continuously over the past decades. For this reason, there
is an urgent need to better exploit the potential of dietary prevention
of these diseases. Carbohydrates play an important role in human
nutrition and - in addition to fat — represent the largest group of
energy-yielding nutrients. We, therefore, systematically investigated
the potential function of carbohydrates to prevent wide-spread chro-
nic diseases such as obesity, type 2 diabetes, dyslipoproteinaemia,
hypertension, metabolic syndrome, coronary heart disease, and
cancer. For this purpose, carbohydrate intake was subdivided into
mono-/disaccharides, polysaccharides, whole-grain products, sugar-
sweetened beverages, glycaemic index and glycaemic load. Only data
from prospective cohort and randomised controlled intervention
trials were included.

The major and statistically significant findings were: a high car-
bohydrate intake at the expense of total fat and saturated fatty acids
reduces the concentrations of total, LDL and HDL cholesterol. A high
carbohydrate consumption at the expense of polyunsaturated fatty
acids increases total and LDL cholesterol, but reduces HDL choleste-
rol. Regardless of the type of fat being replaced, a high carbohydrate
intake promotes an increase in triglyceride concentrations. Further-
more, a high consumption of sugar-sweetened beverages increases the
risk of obesity and type 2 diabetes, whereas a high dietary fibre intake
, mainly from whole-grain products, reduces the risk of obesity, type
2 diabetes, dyslipoproteinaemia, cardiovascular disease and colorectal
cancer, at varying evidence levels. In the final part, the practical conse-
quences for current dietary recommendations are presented.

Session 1.7. Setting Dietary
Reference Values for the Euro-
pean Union

Introduction to Dietary Reference Values
(DRVs)

Ambroise Martin, former chair of the EFSA NDA Panel, Lyon, France

In 2005, EFSA was requested by the European Commission to
revise the report of the Scientific Committee on Food released in
1993, “to ensure that the Community action in the area of nutrition
is underpinned by the latest scientific advice”, with the objective of
advising “on population reference intakes of micronutrients in the
diet [...] which, when part of an overall healthy lifestyle, contribute
to good health through optimal nutrition”. In addition, advice was
asked how to translate nutrient reference values into diets that help
to maintain good health (food-based dietary guidelines). The work is
undertaken by the EFSA Panel on Dietetic Products, Nutrition and
Allergies (NDA), which is responsible for the formal adoption of the
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Opinions and is supported by working groups for DRVs. The work
commenced by developing a guidance document on principles for de-
riving and applying DRVs. Considering the diversity of dietary habits,
health concerns and nutrient recommendations in EU Member States,
and the restriction of the role of EFSA to scientific assessment, a clear
distinction between DRV's based on health considerations and recom-
mendations that must take into account other (national) considera-
tions was necessary. In the EFSA context, great care has been devoted
to scientific excellence (e.g. by tendering out comprehensive reviews
of the existing literature on specific topics, particularly focusing on
human studies that can provide useful data), transparency (e.g. by de-
tailing the basis for any choice and submitting draft Opinions to public
consultation before final adoption) and consideration of uncertainty.
In-house resources were used to undertake original calculations and/
or statistical modeling where appropriate. DRV's were developed for
different life-stage and sex groups. By providing transparent and detai-
led information, these DRV's may constitute a valuable support for Eu-
ropean and national policy-makers to derive nutrient and food-based
recommendations adapted to any given specific (national) situation.

DRVs for the European Union — what they

can and what they cannot do

Hildegard Przyrembel, Berlin, Germany

Dietary Reference Values (DRVs) indicate the amount of an indivi-
dual nutrient that people need for good health depending on age and
gender. They are used for various purposes:

- assessment of diets, i.e. to determine the prevalence of inadequate/
adequate intakes in population groups by comparing observed intakes
with the appropriate DRVS; to assess the adequacy of an individual’s
usual intake combined with anthropometric, clinical, and biochemical
(status) data

- diet planning for groups (or individuals), where the intake dis-
tribution should be between the Average Requirement (AR) and the
Tolerable Upper Intake Level (UL) to avoid insufficient or excessive
intakes

- as a basis for reference values in food labelling

- in establishing food-based dietary guidelines.

DRVs are based on the energy and nutrient requirements of
“normal” healthy subjects. For adults, age-specific reference subjects
are defined based on mean measured body heights and a body mass
derived from a body mass index considered to be “healthy”. The use
of DRVs for some nutrients, needs modification or adaptation, e.g.
according to environmental and individual conditions (climate, diet
and renal function for water, sunlight exposure for vitamin D), whilst
physical activity or the aim to maintain or change body mass should
determine the individual energy intake. The Population Reference
Intake (PRI) for zinc varies in a predictable way with the phytate
content of the habitual diet. DRVs should be appropriately modified
for subjects with a specifically reduced or increased requirement of
(a) nutrient(s) due to chronic diseases, e.g. dyslipidaemia, overweight/
obesity or vitamin-dependent inherited disorders of metabolism.

Comparison of the actual intake of a nutrient with its DRV is, if
used in isolation, not a valid criterion to diagnose deficiency or excess
of that nutrient, neither is it a sufficient criterion to judge the quality
of a diet without taking into account all other nutrients.
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Challenges in setting Dietary Reference Va-
lues. Where to go from here?

Inge Tetensl , Susan Fairweather-Tait2, 1National Food Institute,
Technical University of Denmark, Copenhagen, Denmark, 2Norwich
Medical School, University of East Anglia, Norwich, UK

The approach used to set Dietary Reference Values (DRVs) for
nutrients depends on the quality and availability of data for deriving
Average Requirements (ARs), i.e. the level of nutrient intake that is
adequate for half of the people in a population group. One of the cha-
llenges is to select reliable biomarker(s) that can be linked to physiolo-
gical requirements, e.g. the concentration/activity of an enzyme, and/
or to nutrient intake. In cases where no such biomarkers are available,
the level of nutrient intake required to achieve null balance in 50% of
the population may be used for some nutrients. Estimates of physio-
logical requirements for growth and maintenance and replacement of
obligatory losses may be made using a factorial approach, followed
by the use of a bioavailability factor to convert the AR into nutrient
intake, another challenging area. A particular difficulty arises with
nutrients where no reliable biomarkers are available. Here, an Ade-
quate Intake (AI), sometimes based on habitual intakes of apparently
healthy European Union populations, may be derived. Health end-
points may be taken into account when sufficient evidence is available.
The challenges in deriving DRV for different age groups, including
older infants and children, where data are often limited, may be met by
extrapolation from data for other population groups, i.e. up- or down-
scaling. For pregnant and lactating women, factorial methods may be
applied. Examples from recent EFSA DRV will be given to illustrate
how the various challenges in setting DRVs have been addressed,
including the approaches used, the way the scientific data have been
interpreted, and the degree of expert judgement. Differences between
DRVs by other authorities will be discussed, including whether the
values comprise elements of risk management. Examples of gaps in
knowledge identified during the EFSA DRV exercise will be discussed
in the context of future research recommendations.

Session 1.8. Dietary Fatty
Acids - is it time to change the
recommendations?

Should saturated fat intakes be reduced?

Ronald P. Mensink, Department of Human Biology, NUTRIM School
of Nutrition and Translational Research in Metabolism, Maastricht
University Medical Center, PO. Box 616, 6200 MD Maastricht, The
Netherlands

One key dietary recommendation in many guidelines for reducing
the risk of coronary heart disease (CHD) is to consume not more
than 10% of energy from saturated fatty acids (SFA). This advice is
not only based on the overwhelming evidence from controlled dietary
intervention studies that a mixture of SFA increases LDL-cholesterol,

Ann Nutr Metab 2015; 67(suppl 1)~ 23

a
o
Q
&
)
&
=]
S
S
S




but also on results of randomized controlled trials suggesting that con-
sumption of polyunsaturated fatty acids in place of SFA truly reduces
cardiovascular events. Prospective epidemiological studies, however,
have not consistently shown an association between SFA intakes with
CHD. These latter findings should not be ignored, but should also
not be used as a decisive argument that SFA intake is not related to
CHD. Further, it should not be overlooked, that - when energy intake
does not change - reducing the intake of SFA means increasing the
intake of another macronutrient. SFA can be replaced by other types
of fatty acids, by carbohydrates and by proteins. Each replacement
may result in different metabolic effects. Also, it is well known that
the different SFA in the diet behave metabolically different. It is not
known, however, whether these different SFA have different health
effects. An important aspect in this discussion is what the best (set
of) biomarker(s) is to predict CHD. Further, the different SFA may
affect pathways not related to lipoprotein metabolism differently.
These outstanding questions must be answered in future studies. For
now, the most convincing evidence is that — as long as SFA intakes
is above recommended intakes - substitution of a mixture of SFA by
cis-unsaturated fatty acids may be preferred over substitution by high-
glycemic index carbohydrates.

Translating dietary recom-

mendations to food-based gui-

delines

Ursula Schwab, School of Medicine. Institute of Public Health and Clini-
cal Nutrition. University of Eastern Finland. Kuopio Campus. Finland.

Dietary recommendations have traditionally focused on setting
recommendations for the intake of individual nutrients for planning
purposes for various population groups. In recent recommendations,
e.g. in the Nordic Nutrition Recommendations (NNR), more empha-
sis than earlier has been put on dietary pattern. This enables the trans-
lation of the recommended intake of single nutrients to food based
guidelines. Recent research evidence also supports this approach. The
health effects of the Mediterranean diet have been extensively studied,
also on hard endpoints. In addition, there are data on the Dietary Ap-
proaches to Stop Hypertension (DASH) diet, as well as on the Healthy
Nordic Diet. An important aspect in the food-based dietary guidelines
is the consideration of the local food culture which helps the adoption
of the recommended diet, the Mediterranean diet vs. the Healthy Nor-
dic diet as an example.

The key features in the food-based dietary guidelines are 1) favoring
whole grain products, 2) abundance of vegetables, fruit and berries, 3)
favoring low fat and fat free dairy products, 4) favoring vegetable oils,
including nuts and seeds, 5) inclusion of fish in the diet, and 6) red
and processed meat, salt, alcohol, and beverages and foods with added
sugar to be used sparingly. Formulation of dietary recommendations
makes the nutrient recommendations easier to understand and adopt
in everyday life.
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Session 2.10. Energy Balance
surveys across Europe

Mapping the dietary and physical activi-
ty surveys across Europe: strengths and
weaknesses

Blanca Roman-Vinias, Nutrition Research Foundation ¢ FPCEE, Blan-
querna URL

Diet and physical activity, together with tobacco consumption are
human behaviors that represent the main risk factors for developing
chronic diseases, the leading cause of death in Europe. An in depth
analysis of diet and physical activity patterns within the European
Union is needed to improve the understanding of the wide variations
in population health status across countries.

Most of the 27 European members have conducted diet surveys
gathering information at national, regional or municipal level. Several
efforts have been made to summarize such data to make internatio-
nal comparisons. From the European Nutrition Health Reports to
projects such as the European Food Consumption Survey Method
(EFCOSUM), the results have shown that comparability between diet
surveys is not possible at the nutrient level, but at the food level. As
such, experts from the EFCOSUM project and the European Food
Safety Authority have given guidance to harmonize methodologies
to obtain food consumption and physical activity data in European
countries. Such effort provides an opportunity to obtain comparable
data on diet and physical activity but there are still some issues open
to debate and discussion. Even using the same assessment method,
aspects such as bias in recording, individual perception of the por-
tion sizes or physical activity intensity, the interviewer ability, the
computation of nutrients, etc. affect the evaluation and are difficult to
handle. Nevertheless, the harmonization of the methodology to collect
and analyze food consumption and physical activity data will help to
understand the variation in physical activity and food habits and the
changing rates of diet related diseases across Europe.

The ANIBES Study on Energy Balance in
Spain

Varela-Moreiras G, Department of Pharmceutical and Health Sciences.
School of Pharmacy, CEU San Pablo University, and Spanish Nutrition
Foundation (FEN)

Different studies have previously assessed the global quality of the
Spanish diet, identifying food patterns and nutritional status. Howe-
ver, no studies have evaluated energy balance and its determinants.
The specific aims of the ANIBES Study (“Anthropometry, Intake, and
Energy Balance in Spain”) a cross-sectional study of a nationally re-
presentative sample of the Spanish population (from 9-75 years old)
were: to provide quantitative data on the food and nutrient intakes,
sources of nutrients, physical activity level and anthropometric mea-
surements; to provide information on trends in food consumption,
nutrient intake in different age groups and gender; to describe the
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individuals with intakes of energy and nutrients above or below the
national average; to provide height, weight and other anthropometric
measurements and examine their relationship to socio-demographic,
dietary, and health data. The final sample comprised 2,009 indivi-
duals (1,013 men, 996 women). The sample quotas according to the
following variables were: age groups (9-12, 13-17, 18-64, and 65-75
years); sex (men/women); geographical distribution (Northeast,
Levant, Southwest, North-Central, Barcelona, Madrid, Balearic and
Canary Islands); and locality size: 2,000 to 30,000 inhabitants (rural
population); 30,000 to 200,000 inhabitants (semi-urban population)
and over 200,000 inhabitants (urban population). Additionally, other
factors were considered: unemployment rate, percentage of foreigners
(immigrant population), physical activity level, and education or eco-
nomic level. The ANIBES Stydy has employed for the first time in Spain
new technology to collect information on intake and physical activity
by using tablet devices in nearly real time and objective accelerome-
ters. In summary, considering the carefully designed protocol based
on best evidence available and previous experience, the ANIBES study
may contribute to provide useful data to inform food policy planning,
food-based dietary guidelines development and other health-oriented
actions. The design, methodology and updated results of the ANIBES
study are presented.

Physical Activity, Sedentariness and Appeti-
te in Energy Balance

John Blundell, Anna Myers, Graham Finlayson and Catherine Gibbons,
Institute of Psychological Sciences, Faculty of Medicine and Health, Uni-
versity of Leeds, Leeds, LS2 9]T, UK

It has been noted that in recent times man could be regarded as a
sedentary, rather than an upright animal (Edholm et al, 1955). The-
re are strong reasons to believe that this has contributed to the high
prevalence of obesity. The engagement in sedentary behaviours leads
to a low level of energy expenditure (EE) which itself contributes to a
positive energy balance and fat accumulation. However, low physical
activity (sedentariness and low energy expenditure) also influences
the other side of the energy balance equation, and promotes an increa-
se in energy intake (EI). It is not clear if there is a distinction between
the effects of low energy expenditure and Ssitting’ time per se.

It has been proposed that physical activity (or total EE) is related
to EI by a U-shaped function with high EE associated with high EI
(eg Mayer et al, 1956). At average to high levels of EE the appetite
system is well controlled (Zone of Regulation), but below a normal
activity level (sedentary zone or Zone of Dysregulation) a decrease
in activity is accompanied by an increase in food intake, when indi-
viduals become susceptible to appetite promoting signals (biological
and environmental). Using a 24 hour monitoring system we have
demonstrated that sedentary behaviour is positively associated with
percent body fat and with traits of appetite dysregulation. In contrast
the amount of moderate to vigorous activity is negatively related to
body adipose tissue. It appears that in a physically inactive state the
homeostatic regulatory system is sluggish and responds weakly to
appetite suppressing signals. Despite this and much other evidence,
recent articles have referred to the ‘myth of physical inactivity and
obesity’ BJSM 2015). Prescribed interventions that increase physical
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activity can increase satiety signalling , adjust post-prandial peptide
profiles, improve appetite regulation and decrease adipose tissue mass.

Translating the research into action: the Eu-
ropean Food Framework

Roy Ballam, British Nutrition Foundation

With life-long habits being established at an early age, numbers
of overweight and obese children in the EU rising, variable nutrition
education and ensuring young people become informed consumers
based on factual information, this project sought to establish a unique
food, nutrition and lifestyle resource to promote healthy active lifes-
tyles to young people throughout Europe.

A Europe-wide diet (food and drink), active lifestyles and energy
balance framework was developed in collaboration with European
partners focusing on enhancing the food and nutrition knowledge
development of young Europeans.

In order to engage children and young people with the Framework,
as well as test the concept, a series of pilot projects were developed
and implemented in Europe - Austria (peer-to-peer teaching), Malta
(materials for young children), Spain (online resources to improve
knowledge and skills in nutrition), the UK (link to existing initiati-
ves) and throughout Europe via the SHE (Schools for Health Europe)
Network (case studies of good practice). The five pilot projects all de-
veloped something unique for their country, or in the case of the SHE
network, provided consolidation and affirmation to existing projects.

Uniquely, the competence Framework inspired five very different
projects, all from one consensus concept. It allowed local/national
ideas, cultural aspects, language barriers and regional differences to be
celebrated and interpreted into appropriate, meaningful materials for
the promotion of health. The Framework provided a guide to ensure
effective and comprehensive coverage of key diet, active lifestyles and
energy balance concepts for children and young people.

A high level of consensus between multi-disciplinary groups of
European experts was achieved which helped to ensure the success of
the project, as well as provide a springboard for future work using the
Framework, such as auditing school lessons, informing curriculum/
qualification change and guiding resource development.

Session 2.12. Pre- and post-
natal programming of adult
health

Epigenetic regulation of gene expression —
the key to understanding early life nutrition
programming?

Keith M Godfrey BM PhD FRCP, Professor of Epidemiology ¢ Hu-
man Development, MRC Lifecourse Epidemiology Unit, University of
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Southampton and Director, NIHR Southampton Biomedical Research
Centre in Nutrition

Intrauterine life may be a critical period for the programming
of later body composition and risk of cardiovascular and metabolic
disease. Experimental studies in animals indicate that particular ma-
ternal exposures during pregnancy can have long-term effects on offs-
pring body composition and metabolic risk. Within the Southampton
Women’s Survey, we have shown greater adiposity in the offspring
in association with higher maternal adiposity, poor quality maternal
diets in pregnancy (characterised by frequent consumption of energy-
dense, micronutrient-poor foods), low maternal vitamin D status,
excess gestational weight gain, and short duration of breastfeeding. In
animals the environment during early life induces altered phenotypes
in ways which are influenced or mediated by epigenetic mechanisms,
but until recently there has been little direct evidence in humans. Using
Sequenom MassARRAY we have found that greater methylation of a
single CpG within the RXRA promoter measured in umbilical cord
was strongly associated with greater adiposity in later childhood.1
Perinatal measurements of DNA methylation explained >25% of the
variance in childhood adiposity. These findings were replicated in a
second independent cohort.1 More recently we have shown that pe-
roxisomal proliferator activated receptor-y-co-activator-la promoter
methylation in blood at 5-7 years predicts adiposity from 9 to 14
years.2 Our data provide the first human evidence that epigenetic
processes in non-imprinted genes have an important role in later body
composition. Understanding developmental influences on childhood
obesity and associated disorders has important implications for the
design of intervention studies.

1. Godfrey KM, et al. Epigenetic gene promoter methylation at
birth is associated with child’s later adiposity. Diabetes 2011;60:1528-
34.

2. Clarke-Harris R, et al. Peroxisomal proliferator activated
receptor-y-co-activator-la promoter methylation in blood at 5-7
years predicts adiposity from 9 to 14 years (EarlyBird 50). Diabetes
2014;63:2528-37.

Obesity in pregnancy; the role of nutrition in
the health of mother and child:

Lucilla Poston, the UPBEAT trial consortium, Division of Women's
Health, King’s College London.

Clinical obesity (BMI>30kg/m?2) is associated with adverse outco-
mes in pregnancy, notably gestational diabetes (GDM), pre-eclampsia
and large for gestational age (LGA) infants, the latter often leading
to complications at delivery. Insulin resistance plays a major role.
In utero exposure to maternal obesity/ excessive gestational weight
gain has also been linked to increased risk of childhood adiposity.
Because of the high prevalence of obesity amongst pregnant women
globally, there has been a concerted attempt to improve maternal
and childhood outcomes through dietary interventions to improve
insulin resistance/reduce gestational weight gain. Many studies have
been too small to address clinical outcomes, or of poor methodology.
The recent UPBEAT trial of 1555 obese women (Poston et al, Lancet
Diabetes and Endocrinology, 2015) showed that a theoretically based
intervention of dietary advice and physical activity,delivered weekly
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over a period of eight weeks can reduce the dietary glycemic load, ges-
tational weight gain and measures of body fat mass when compared to
women receiving standard antenatal care, but this and another rando-
mised controlled trial (LIMIT) adequately powered for clinical outco-
mes have shown no reduction in gestational diabetes, pre-eclampsia
or LGA, with the conclusion that the degree of change achievable,
whilst improving healthy behaviours is inadequate to prevent these
serious clinical conditions. UPBEAT showed, however, that universal
testing and appropriate treatment (diet/metformin/insulin) for GDM
(primary outcome of the trial), is likely to reduce LGA independent of
the intervention, and should be adopted as recommended in most gui-
delines, but seldom practiced, for all obese pregnant women. Ongoing
follow up of mothers and children from this and similar studies will
determine whether improved diet and reduced GWG in the mother is
sustained beyond pregnancy and whether the improvement in mater-
nal behaviours influenced the risk of obesity in the child.

Session 2.2. New statistical
methods to derive intake data

General concept

Arnold L.M. Dekkers, National Institute of Public Health and the En-
vironment

It is well-known that dietary intake surveys generally contain mea-
surements of short-term intake. These measurements cannot be used
directly to assess the proportion of the population which does not
meet dietary reference intakes, since these are based on health effects
of long-term intakes. Fortunately, in the last decades, more and more
statistical software became available to assess relative easily the usual
(long-term or habitual) intake distribution based on the short-term
observations. To mention some of them,

. ISU (Iowa State University, 1996),

. NCI (National Cancer Institute, 2006 and 2010),

. MSM (Multiple Source Method, DIFE, 2011),

. SPADE (Statistical Program to Assess Dietary Exposure,
2006, 2011 and 2014)

. MCRA (Monte Carlo Risk Assessment, 2011, for risk as-
sessment).

All these programs provide usual intake distributions and propor-
tions below or above a cut-off point for daily intakes (micronutrients)
and episodical intakes (foods), and the last two automatically provide
confidence intervals. In several studies it is shown that in most cases
the results of the various programs are comparable.

But, what to do if the intakes come from several food sources
and the distribution of the intakes shows multimodality; as this is
in violation with one of the assumptions underlying the principle of
estimating the usual intake? And, what should one do if the intakes
are a combination of intakes from food and dietary supplements?
Some studies show that simply adding the intake values prior to the
use of the above mentioned models, may lead to invalid usual intake
distributions.
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New, so called “first shrink then add method” models, estimating
first the usual intake from the identified different sources (e.g. what
causes multimodality or food and supplements) and thereafter adding
these together to obtain the total usual intake distribution, are imple-
mented in SPADE and provide valid results.

The NCI (2014) provides also a program which allows the user to
model the intakes of different foods at once (e.g. potato, meat, vege-
tables), taking all possible correlations between the various foods into
account

The concept of usual intake is generally used in monitoring stu-
dies. However, one may also be interested in the association between
a specific behaviour and usual intakes. E.g. is the daily average time
to watch TV associated with certain dietary habits, like eating fruit
or snacking couch potatoes? Or, do dietary habits differ between SES
(social economic status) categories? These questions can be answered
by software which allows the use of covariables, like NCI and SPADE.
A recent prototype of SPADE provides new functionalities for estima-
ting the usual intake distribution accounting for covariables and for
testing usual intake distributions on statistical significant differences
between several categories of the covariate of interest, e.g. daily screen
time, SES.

Combination of instruments

Sven Kniippel, German Institute of Human Nutrition Potsdam-Reh-
bruecke; Dept. of Epidemiology; Arthur-Scheunert Allee 114-116; 14558
Nuthetal; Germany

The prediction of individuals’ usual food intake is a complex task
due to the challenges of collecting and modeling nutritional data.
Applying repeated short-term measurements like 24h dietary recalls
(24HDRs) is the preferred assessment method to study the relations-
hip between individuals’ usual intake and health outcomes or diseases.
24HDRs are less prone to systematic measurement error compared
to long-term measurements such as food frequency questionnaires
(FFQ) which requires memory of food intake in the long past. Ne-
vertheless, the food frequency information can be usefully applied as
covariate in the statistical models improving the estimation of usual
food intake derived from short-term measurements. Due to day-by-
day variation of food intake 24HDRs are prone to random error. This
random error can be minimized by repeated application of 24HDRs.

In this talk we demonstrate the usability of repeated 24HDRs
under the consideration of FFQ information to estimate individuals’
usual intake on empirical and simulated data. Additional, the effect
of using covariate information, e.g. sex, age, weekday, and season, in
the statistical models is shown. We illustrate the needed number of
repeated short-term dietary measurements to estimate adequate indi-
viduals’ usual food intake under different nutritional habits (regularly
and episodically consumed foods).

Are complex models in nutritional epide-
miology always worth the trouble?

Pietro Ferraril, 1PhD, Statistician, Nutrition and Metabolism Section,
International Agency for Research on Cancer, Lyon, France.
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It has been repeatedly emphasized that diet could account for up to 40%
among preventable causes of cancer, although the consensus around this
estimate is not unanimous. Despite several decades of research, compa-
ratively few nutrition-related factors have been established as playing
a causal role in human cancer. The evaluation of role of diet on the
occurrence of cancer has entailed a number of methodological challen-
ges. First, extensive focus was given to procedures designed to perform
correction of risk parameters for random and systematic measurement
errors in individuals’ dietary exposure estimates. Second, the evaluation
of exposure/disease relationships in international multi-center study
consortia motivated the need to exploit any level of etiological evidence,
notably at the individual level (within-center) and at the aggregate level
(between-center). Third, standard approaches have long focused on the
relation between one or a restricted group of foods or nutrients and the
risk of cancer, which requires a relevant use of statistical assumptions
when controlling for potential confounding by other dietary and lifestyle
factors. Recognizing the multi-factorial nature of cancer and other chro-
nic diseases, complementary holistic methodologies have been employed
to address the notion of dietary patterns, a concept conceived to address
the inherent inter-correlations between dietary variables. Strategies
relying on a priori (evidence driven) or a posteriori (unsupervised or
data driven) approaches have been proposed, thus contrasting analytical
simplicity with computational sophistication. The merits and the pit-
falls of each of the above points will be illustrated and discussed. In an
effort to provide workable tools to understand the etiology and possibly
prevent chronic diseases, the day-to-day experiences of applied statisti-
cians should be characterized by continuous concerns on the efficacy of
cutting-edge statistical models to tackle biological complexity.

Session 2.21. Methodological
considerations for evidence
based dietary guidelines

Role of meta-analysis for evidence based
dietary guidelines

Heiner Boeing, Department of Epidemiology; German Institute of Hu-
man Nutrition Potsdam-Rehbruecke (DIfE); Arthur-Scheunert-Allee
114-116 14558 Nuthetal Germany

It is well recognized that nutritional recommendations and guide-
lines need solid evidence generated by human studies. In the recent
years, concepts of evaluation of studies and deriving the evidence
from those studies have been developed and applied in practice. Per
example, the Germany Society of Nutrition has publish guidelines for
the preventive potentials of the macronutrients carbohydrates and fat
and has evaluated foods and food groups for their impact on disease
occurrence. The evaluation of nutrients and foods by the German
Nutrition Society during the last decade usually included mostly indi-
vidual studies and less reviews and meta-analyses.

During the last three to four years, a sharp increase of publications
summarizing the study results to one research topic by even quan-
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titative Meta- and Meta-regression analyses could be observed. For
important public health questions such as intake of vegetables and
fruits and risk of type 2 Diabetes or red meat intake and mortality,
even several meta-analyses exists published in different journals with
sometimes only a short time distance. All meta-analyses claim to con-
sider the totality of published studies so far but could come to different
conclusions. For the evaluators of the evidence such meta-analyses
will guide the decision process regarding the strength of evidence sin-
ce the selection of appropriate studies to a topic is already been done
by the authors of a meta-analyses and no further studies should exists
that could contribute to the topic. However, it needs to be taken into
account that also meta-analyses could have different degrees of quality
and that it might matter which study results contributed to the overall
estimate of effect.

Thus, overall quality criteria for meta-analyses need to be agreed
upon, and to be applied more often. Moreover a critical appraisal of
sequential meta-analyses over time is required. The new situation of
often more than one meta-analysis for nearly all topics could help to
reduce the workload to generate evidence to justify specific recom-
mendation or guidelines in the nutritional field. However, this also
bears the danger that point estimates and statistical significance from
a meta-analysis are over-interpreted. A careful examination of a meta-
analysis and sensitivity exercises could help to estimate the stability of
the conclusion.

Novel approaches for meta-analyses

Lukas Schwingshackl, PhD, Department of Epidemiology; German
Institute of Human Nutrition Potsdam-Rehbruecke (DIfE); Arthur-
Scheunert-Allee 114-116 14558 Nuthetal Germany

Introduction: Lifestyle is a crucial factor in the prevention of non-
communicable diseases. In 2013, the number of deaths worldwide and
throughout all age groups amounted to nearly 55 million people, with
70% of them caused by non-communicable diseases. 32% of global fa-
talities were caused by cardiovascular or circulatory disease, followed
by cancer mortality with 15%.

Objective: By means of systematic reviews and meta-analyses,
the objective of the present papers was to add scientific knowledge
for guidelines in the field of public health aimed at the prevention of
chronic diseases.

Method/Design: The meta-analyses were planned, conducted and
reported in adherence to standards (PRISMA, MOOSE, Cochrane
Handbook) of quality for reporting meta-analyses. Pairwise and Net-
work meta-analyses and meta-regression were performed for synthe-
sis of quantitative evidence. Assessment of methodological quality
was carried out using the risk of bias assessment tool by the Cochrane
Collaboration for RCTs or the Newcastle Ottawa Scale for observatio-
nal studies. For pairwise meta-analyses, data were analysed using the
Review Manager software, for meta-regression analyses, the statistical
package Stata was used and network meta-analyses were conducted
using Markov chain Monte Carlo simulation implemented with the
open-source software WinBUGS.

Results/Conclusion: Based upon new systematic reviews and meta-
analyses, the present works adds important scientific knowledge for
evidence-based public health recommendations, especially nutrition
related topics for the prevention of chronic diseases. In particular,
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the main results suggest that future dietary recommendations should
not focus primarily on nutrients (i.e. macronutrients), but rather on
dietary patterns and specific foods. With respect to physical exercise
as a modifiable lifestyle factor, a combination of resistance and aero-
bic exercise training should be highly recommended as the primary
exercise regimen in the prevention and management of non-commu-
nicable diseases.

Food versus nutrient: fish and n-3 PUFA in
disease prevention

Romina di Giuseppe, German Institute of Human Nutrition (DIfE),
Nuthetal, Germany

Fatty acids (FAs) are components of all biological membranes, but
also precursors of crucial compounds involved in both inflammatory
and thrombotic processes (prostaglandins and leukotrienes, for ins-
tance). Thereby, fatty acids are directly involved in the pathogenesis of
chronic diseases and the interest in this field is high. In human tissue,
the majority of FAs are non-essential meaning that they can derive
from both endogenous synthesis and diet. However, some FAs named
“essential’, such as the omega-3 alpha-linolenic acid (ALA), eicosa-
pentaenoic acid (EPA), and docosahexaenoic acid (DHA), cannot be
de novo synthesized in humans therefore we must get them from food.
The health effects of omega-3 FAs come mostly from EPA and DHA
which are prevalent in marine animals. ALA, found in land plants,
however does not confer the same health benefits of EPA and DHA.
ALA from vegetarian sources needs to be converted in the body to
EPA and DHA; yet only a small amount can be synthesized in the body
from this process and many people do not make these conversions
very effectively. Though the strongest evidence for beneficial effects
of omega-3 FAs has to do with cardiovascular disease, omega-3 fats
may furthermore play protective roles in cancer and other conditions,
and have been linked to healthy aging throughout life. Therefore, their
provisions are of particular interest for nutritional recommendations.
Yet, there is still an ongoing debate within the nutrition community:
eating fish versus key nutrient omega-3 FAs in disease prevention.
Indeed, fish may have health benefits but it may also contain conta-
minants which generate controversy and confusion over its protective
role. However, potential risks of fish consumption need to be placed in
the context of potential benefits.

Session 2.27. Markers in Nutri-
tion Research

Introduction
Didna Bdnati, ILSI Europe

The scientific projects presented in this session are part of the wor-
king programmes of 3 out of 11 task forces ILSI Europe runs in the
area of nutrition and food intake. ILSI Europe’s activities in the field
tackle the problem that many health claim dossiers are being rejected
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as the markers used in human intervention studies lack proper valida-
tion. Following to achievements on scientific definitions and concepts
of functional foods in Europe, ILSI Europe has published guidelines
for designing, conducting and reporting human intervention studies
for the substantiation of health claims. Furthermore criteria for the
evaluation and approaches for the scoring of markers have been
developed and published. The stepwise approach of the ILSI Europe
Marker Validation Initiative follows the ultimate goal of developing a
database of validated markers in different areas of nutrition research
(talk by Prof. Calder). Another activity aims to establish an efficacy
model to assess the impact of dietary interventions on the risk, pre-
sence or penetrance of the metabolic syndrome (talk by Dr Russell).
The third activity presented in this session aimed at evaluating if vali-
dating subjective measures are associated with a response of long-term
health relevance (talk by Prof. Dye). ILSI Europe is partner in eight
collaborative research projects funded by the European Commission
(e.g. PATHTWAY-27) and is moreover represented in the scientific
advisory board of further projects like FoodBall (JPI-HDHL) that
includes a systematic exploration and validation of biomarkers to ob-
tain a good coverage of the food intake in different population groups
within Europe.

Measuring and Validating the Subjective
Effects of Foods on Mood and Mental Per-
formance

Louise Dye, University of Leeds, UK

The ILSI Europe Marker Initiative aimed to identify evidence-
based criteria for selecting adequate measures of nutrient effects on
health through comprehensive literature review. Two areas are sum-
marised in this presentation. Firstly, the output which resulted from
the work of experts in cognitive and nutrition sciences who identified
and examined domain specific cognitive tests that are sensitive to nu-
trient interventions and provided guidance related to the application
of selection criteria for choosing the most suitable tests for proposed
nutritional intervention studies using cognitive outcomes. Secondly,
the output of the expert group tasked to examine how to best capture
subjective performance and mood, and consider what constitutes a
meaningful effect in relation to translating results from standardized
questionnaires into everyday life will be presented. The proposed ap-
proach extends the traditional cognitive approach of using standard
‘objective’ measurements to also include the consumers’ subjective ex-
periences in relation to food. The material in this presentation serves
as an overview for industry, consumers and researchers interested in
assessing the effects of food or food components on mood and cogni-
tive test performance.

Development of Criteria for the Selection of
Markers for Use in Nutrition Research: Fo-
llow-up of the ILSI Europe Marker Validation
Initiative

Philip Calder, University of Southampton, UK
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Biomarkers can be an essential component of medical diagno-
sis and an important means by which to monitor the efficacy of an
intervention or treatment. In nutrition research (bio)markers are
important because they provide vital information on the function
and robustness of physiological systems and because monitoring
long-term health and disease outcomes is often not feasible. The need
for validated markers is well recognised by regulators as part of the
process for substantiation of health claims on foods. ILSI Europe has
a history of activities focussing upon identifying markers and establis-
hing criteria by which they can be selected, evaluated and validated.
ILSI Europe launched its “Marker Initiative on Nutrition Research”
by identifying preliminary criteria for the evaluation of markers by
means of a literature review and a subsequent consensus workshop.
These activities concluded that a marker should be validated according
to recognised methods, should reflect an endpoint (there should be a
significant association between the marker and an endpoint in a target
population), and (ideally) should respond to a dietary intervention.
Recently, a multidisciplinary expert group set out to challenge and
refine these preliminary criteria. The criteria were tested using a total
of 13 markers selected from a breadth of fields of nutrition research.
This lead to some revision in the criteria considered to be important in
establishing a valid marker for an outcome of interest. A template was
developed in order that stakeholders could use the criteria to evaluate
any potential marker. Subsequently a system for scoring a marker and
an associated template were developed. This system would enable
researchers to evaluate and to compare different candidate markers
within the same field of nutrition research in order to identify their
relative usefulness. The expert group believe that the refined criteria
and the tools developed will make marker assessment easier and more
robust. This presentation will explain this process and will present the
templates for discussion.

Establishment of Efficacy of Intervention in
those with Metabolic Syndrome

Wendy Russell (on behalf of an International Life Sciences Institute Eu-
rope expert group), Rowett Institute of Nutrition and Health, University
of Aberdeen, AB21 9SB, Scotland

Metabolic syndrome (MetS) is defined by a number of features
associated with excess body weight, abnormal blood lipids, high blood
pressure and blood glucose. Although there are inconsistancies in how
these definitions are characterised, presentaion of at least three of the
currently accepted defining paramaters are increasingly recognised
as a significant risk factor for both cardiovascular disease (CVD) and
type 2 diabetes melitus (T2DM). Many lifestyle intervention studies
attempt to correlate the impact of diet on disease outcome. However,
randomised contolled trials investigating individual dietary compo-
nents, generally focus on individual defining paramaters of MetS and
there is little understanding of the relative impact, or the combination
of these features on CVD or T2DM. The objectives of this activity are
to 1) establish the imact of dietary intervention on the currently re-
cognised features of MetS, 2) to identify additional risk factors that are
modulated by diet, 3) to understand the relative pathological impact
of the individual components on CVD and T2DM and 4) by utilising
a modeling approach, attempt to quantify the imporance of diet on
disease outcome.
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Using a comprehensive literature review, high quality data was ob-
tained from randomized controlled trials for dietary interventions (>8
weeks duration) in subjects exhibiting three or more defining features
of MetS. In addition to the currently accepted defining parameters,
data on potential novel risk factors has also been captured. These in-
clude several indices of inflammation, adiposity and renal function, as
well as additional markers of lipid, glucose and insulin dysregulation.
Data from observational studies (>5 years) in subjects also exhibiting
three or more defining features of MetS on disease outcome will also
be collected. It is anticipated that evaluation of this data set will provi-
de a consensus report on the efficacy of intervention in MetS and the
impact of risk factors on CVD and T2DM.

Session 2.3. Novel methods to
assess diet

Food metabolome and dietary biomarkers:
opportunities and challenges for nutritional
epidemiology

Augustin SCALBERT, International Agency for Research on Cancer,
Nutrition and Metabolism Section, Biomarkers Group, 150 cours Albert
Thomas, F-69372 Lyon Cedex 08, France.

The food metabolome is defined as the part of the human meta-
bolome directly derived from the digestion and biotransformation of
foods and their constituents. It forms one of the most complex fraction
of the metabolome in urine or blood and its composition varies widely
according to the diet. Many constituents of the food metabolome may
be used as biomarkers of food or nutrient intake. So far, considering
the considerable diversity of food-derived compounds in human bio-
fluids, only a very limited number of dietary biomarkers have been
identified. However several parameters should concur to the rapid
development of our knowledge on dietary biomarkers: (i) several
hundred food-derived signals can be detected in blood or urine using
highly sensitive high-resolution mass spectrometry (MS) techniques;
(ii) fully agnostic metabolomic approaches applied to dietary inter-
vention or cross-sectional studies can speed up the discovery of such
food-derived metabolites; (iii) food metabolite databases such as
Phenol-Explorer or FooDB facilitate their annotation.

Examples will be given on the identification of novel biomarkers of
intake for fruits, beverages, meat and fish in the European Prospective
Investigation on Cancer and nutrition (EPIC) calibration study using
urine or blood samples and MS-based metabolomics. These newly
discovered dietary markers can be used together with other known
biomarkers to define (large) panels of markers to be measured in nu-
trient-wide association studies (NWAS), either to validate other ins-
truments of dietary assessment or to study associations between diet
and disease risk. To aid in this task, we developed Exposome-Explorer,
a new online database containing highly detailed information on die-
tary biomarkers, their measurement in population studies and their
state of validation. Still some challenges will need to be solved before
these NWAS are applied in epidemiological studies: firstly robust and
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fast analytical methods will be needed to quantify these panels of bio-
markers in large series of biospecimens; secondly the reproducibility
over time of these panels of biomarkers will have to be evaluated to
ensure they can be used in cohort studies where only one biospecimen
has often been collected at baseline.

New approaches to measure dietary intake

Janet CADE, Nutritional Epidemiology Group, University of Leeds,
Leeds, UK LS2 9]T.

Dietary assessment has, at last, reached the 21st century! Although
the variety of foods available are now more varied and complex than
ever before, we have a chance to measure this through the application
of web-based and mobile eHealth technology. This advance provides
the potential to capture detailed dietary data on large numbers of
individuals without the need for costly and time-consuming manual
nutrition coding. These new approaches may help to reduce measu-
rement error and advance our understanding of nutritional determi-
nants of disease.

Web-based tools will be the main focus of the talk exploring their
potential, limitation and challenges. A practical example of the develo-
pment of a web-based tool to assess diet ‘myfood24’ will be given. This
will highlight the importance of usability testing in the development
process and describe the generation of a new food composition data-
base using back-of-pack information. Results from ongoing validation
studies will be presented. In addition, results from a systematic review
of the potential for new technologies to be used in national diet and
nutrition surveys will be presented. This will include an itinerary
of new and emerging technologies that could have the potential to
improve, complement or replace existing methods. Exemplars from
five technology categories (web-based diet diary, web-based 24-hour
recall, handheld devices, non-automated cameras to complement tra-
ditional methods, and non-automated cameras to replace traditional
methods) will be presented. The review was supported by focus group
research with adults who used, and did not use, new technologies.

New methodologies applied to dietary assessment could provide
us with a step-change in our ability to reliably characterise food and
nutrient intake in population studies. In this fast-paced field of deve-
lopment, it is recommended that progress in technology development,
validity and acceptability is monitored.

Mobile Diet Applications: smart options for
research and practice

Beer-Borst, Sigrid, University of Bern, Faculty of Medicine, Institute of
Social and Preventive Medicine ISPM, Bern, Switzerland

Smartphones and tablets are in almost everyone’s hands today,
irrespective of gender, age, social status, literacy level etc. Users of
handheld devices with mobile internet access may download applica-
tions (apps) and access information with or without charges anytime,
anywhere. The commercial and scientific/research driven market of
health-related apps is growing.

In view of the obesity epidemic, many mobile health apps are deve-
loped, tested and made accessible to people to support them in weight
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management. Weight management is an issue of energy balance and
thus of food consumption (dietary/energy intake) and physical acti-
vity (energy expenditure). Focusing on Mobile Diet Application soft-
ware (mDietApps), we may distinguish three major areas of interest
to consumers, food scientists and regulators, health professionals and
nutritional epidemiologists. (1) Apps that offer access to food product
information about for example food composition and the presence of
allergens and additives. (2) Commercial and scientific phone-based
dietary interventions applying different strategies by making use of
phone features (photographs, text messages etc.) and employed for
self-monitoring with or without professional/dieticians’ support. (3)
Phone-based dietary assessment research, which may potentially offer
new opportunities in population surveys thanks to automated real-
time coding (cost factor) or use of photos for intake quantification etc.

A general overview, which can only represent a snapshot of the
large ongoing work in the field of mDietApps will be presented. Op-
portunities, limitations and related research needs will be identified
using specific examples of apps in the three areas, for example on the
issues of app literacy, users’ e-literacy, usefulness, data quality, validity,
and privacy of big data.

Session 2.4. Design of inter-
vention studies

Bias, misreporting and new solutions for
diet and weight data in intervention studies
Fredrik Bertz, University of Gothenburg

Randomized controlled trials (RCTs) provide the critical possibility
to provide causal inference; evidence to show that an intervention cau-
ses an outcome. In RCTs where the objectives are dietary intake and/
or body weight related outcomes some problems of measurement may
arise that attenuates our possibility to detect true differences between
intervention and control participants. However, by designing trials to
provide possibilities for measurement triangulation, and by collecting
repeated measurements in novel ways using new technology, potential
solutions to two problematic issues will be presented here.

Underreporting of dietary intake is problematic, but basically
norm. This common knowledge may lead to the assumption that after
considering the well-established characteristics of under-reporters
(or under-eaters) such as individuals with overweight, women, and
elderly, the degree of underreporting is constant. However, in trials of
weight loss an additional potential problem arises; that intervention
and control groups may systematically underreport differently during
follow-up. For several reasons an intervention group receiving dietary
treatment may report their diet differently from untreated controls.
Thus a bias is introduced that may attenuate the possibility to determi-
ne true differences between groups, i.e. effect of intervention, and thus
ultimately obscure role of diet in health and weight. By triangulation
using doubly labeled water or estimation equations for total energy
expenditure, DXA for body composition changes and calculating
the change in energy content of body tissues, and diet data of choice
for dietary intake; individual underreporting can be estimated. Even
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among lactating women a factor for milk energy output can be inclu-
ded. These estimates can be used to adjust statistical analyses to reduce
the bias it reveals.

A second issue with known, but hard to deal with problems, is body
weight data collection. Weight may vary one to two kg, or sometimes
more, on a day-to-day basis in a mainly random manner. When small
changes are investigated, like weight maintenance or the prevention
of age-related weight gain this is highly relevant. However, it is also
important in weight loss trials with modest weight loss goals. With
multiple measurements per subject at each data collection time point
better estimates of body weight can be achieved, i.e. day-to-day varia-
tion is reduced. However, multiple weighing during a week at a clinic
is unlikely feasible, even in a small trial. Self-reported weight data may
not be accurate for several reasons. A potential solution is the use of
internet-connected “smart-scales” Such can be provided to subjects
to facilitate collection of objective, multiple weights; also over long
periods of time.

Large scale studies: trials, observational
studies and long-term adherence

Miguel A. Martinez-Gonzdlez, University of Navarra

The assertion that observational studies can only provide evidence
of statistical associations but not of true causation is frequent in nutri-
tion research. The underlying assumption is that randomized clinical
trials (RCTs) with hard clinical events as end-points are the only solu-
tion to circumventing substantial problems inherent to observational
epidemiology which mainly include residual confounding and measu-
rement errors. Nonetheless, RCT are far from perfect, and also present
considerable limitations. These limitations include lower external
validity, the rigidity of the initial design (regarding doses, duration of
follow-up period, and type of comparator), losses to follow-up, ethical
requierements to prematurely halt the trial and contamination of the
control group with aspects of the intervention. However, the most
important and often unavoidable potential flaw of a RCT in nutrition
is the frequent suboptimal compliance of free living subjects in the
long-term with the intended intervention. Consequences of this phe-
nomenon are towards-the-null biases because the contrast between
the active intervention arm and the comparator is shrunk and may
even become negligible.

Substantial efforts are needed from the very beginning of the de-
sign of a RCT to provide incentives for high retention and compliance.
A variety of assessment tools frequently repeated (including FFQs and
short questionnaires) contributes to increase compliance. A powerful
incentive is the provision of free food items at no cost in the education
sessions. Another powerful incentive is a high motivation and com-
mitment of dietitians and the rest of the staff. Participants’ awareness
that objective biomarkers are used to evaluate their adherence can
further foster compliance.

In addition, the symbiosis between properly designed RCTs and
large observational cohorts with due precautions to improve dietary
measurements, including repeated measurements of diet, and appro-
priate and careful control of potentially confounding variables are
currently the best possible option to ascertain the health effects of
dietary exposures.
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Session 2.5. Data bases and
data sharing

Approaches for meal pattern analysis

Dr. Heléne Bertéus Forslund, Affiliation: University of Gothenburg,
Sahlgrenska Academy, Department of Internal Medicine and Clinical
Nutrition, Gothenburg, Sweden

Meal patterns, that is, when and how often we eat, vary among cul-
tures and over time. There is a trend in affluent societies to eat more
frequently throughout the day. Epidemiological studies have reported
a shift to higher intake frequencies, especially snacking, the last 30
years. Not only food patterns but also meal patterns might have an
impact on health. Recently, studies on meal patterns have received
considerable attention. Numerous studies have reported that eating
frequency is associated with energy intake, BMI and metabolic risk
factors but results are far from consistent. A major reason for this in-
consistency is methodological problems. Besides various meal pattern
assessment methods, there is no consensus how to define different
intake events and temporal distribution.

When analyzing meal patterns these methodological problems
need to be addressed. Food records and 24 hour recalls are often
used to assess meal/eating patterns as well as specific meal pattern
questionnaires and specific questions, all which have advantages and
limitations. In the literature, when approaching meal patterns analy-
sis, a huge variety of definitions has been used, for example; intake
occasions, eating occasions, meals, snacks, drink/beverages regular/
irregular eating. Meals and snacks are the predominating terms used
for eating events. Definitions have been based on time of consump-
tion, energy content, time intervals, social interaction or self-reported
by subject. In addition, underreporting of energy intake concomitant
with underreporting of eating frequency needs to be considered in
the analysis. The method used, underreporting and the definition of
eating occasions are crucial for the outcome and the interpretation of
results. Different approaches in the analysis may lead to inaccurate as-
sociations between meal patterns and health. Hence, the consequence
of various definitions is difficulties to compare results from different
studies and this has prevented our ability to evaluate health and meal
patterns relations as well as making evidence-based recommendations.

Dietary survey data and their scientific use

Liisa Valsta, National Institute for Health and Welfare, Nutrition Unit,
Helsinki, Finland

Dietary survey data are collected by 85% of the EU Member Sta-
tes and also by other European countries. The main use of the data
is national nutritional monitoring, forming the basis for planning
and implementation of nutrition and public health policy actions at
country level. Food consumption data obtained from surveys are also
the key for dietary exposure estimates for risk assessment purposes.
Most of the countries use their dietary survey data at the national level
e.g. for chemical exposure assessment purposes. In the recent years,
the need for dietary survey data has become evident also in planning
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and executing of total diet studies in several European countries.
Parallel with the national use of dietary survey data, they are a key
element of risk assessment activities at European level carried out by
the European Food Safety Authority (EFSA). At the moment, over
20 Member States have provided data from over 50 dietary surveys
to EFSA’s European Comprehensive Food Consumption Database.
Due to the efforts of the Member States, EFSA and other European
infrastructures, also the numbers of occurrence and nutrient values
today are impressive allowing a large variety of dietary exposure and
nutrient intake assessments in the EU. Some European countries also
have a long history in collecting human bio-monitoring samples in
combination with dietary data in the surveys. This allows studying
associations between food consumption, nutrient intake and nutri-
tional status of different population groups. Collecting both dietary
and biological marker data further supports the search and validation
of useful dietary biomarkers. Dietary survey data are further used for
cross-sectional analyses in the area of nutritional epidemiology stu-
dying the associations between different dietary patterns and health.
The interest in international collaboration warrants further harmoni-
zation of food consumption data collection and better understanding
of the uncertainties involved in dietary survey data.
urine to date.

Session 2.6. Nutrition Re-

search opportunities

National nutrition monitoring in Germany: a
perspective

Ingrid Hoffmann, Carolin Krems, Department of Nutritional Behaviour,
Max Rubner-Institut, Karlsruhe, Germany

The National Nutrition Monitoring of the adult population in
Germany consists so far of two National Nutrition Surveys (NVS I
and II), the German Nutrition Survey (GeNuS) 1998 as cross sectional
studies and the NEMONIT study as longitudinal survey. NVS I was
conducted between 1985 and 1989 in the Western part of Germany
before reunification. Information about nutritional behaviour was
obtained of about 25,000 participants. With the NVS II (2005/2007)
food consumption and further aspects of nutritional behaviour were
assessed of almost 20,000 participants from the united Germany. In-
between NVS I and II, assessment of nutritional behaviour of about
4,000 adults took place with GeNuS 1998. From the NVS II a subgroup
(about 2,000 participants) was recruited for the longitudinal NEMO-
NIT survey with annual data collection from 2008 to 2014. The focus
of NEMONIT was on trends in Germany, especially of food consump-
tion and nutrient intake. For the upcoming years, NVS III is planned
and further national nutrition surveys are strived for every eighth year.

With the NVS III information on nutritional behaviour including
food consumption and nutrient intake of 10,000 German adults will
be assessed. New in the scope of the German National Nutrition Mo-
nitoring is that nutritional status of all participants will be determined
by collecting blood and urine samples. Study design and methods are
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in line with European recommendations to achieve harmonized food
consumption data to allow international comparisons.

National nutrition surveys for infants/toddlers and children/ado-
lescents in Germany are available from 2001/2002 and 2006, respecti-
vely, and follow-up surveys are currently carried out.

The German National Nutrition Monitoring provides high quality
and representative data on nutritional behaviour. These are manda-
tory for planning and implementing nutrition policy programs, for
updating national food- and nutrient-based recommendations, and
for decision making support in the context of national and European
food laws.

The Cluster “NutriAct”: Nutritional Interven-
tion for Healthy Aging: Food Patterns, Beha-
vior and Products”

Tilman Grune (on behalf of the cluster consortium), German Institute of
Human Nutrition Potsdam-Rehbruecke (DifE), Germany

The main purpose of the cluster is to address the demographic
changes of the modern society by the means of generating new
knowledge on nutritional behavior of a pre-aged population and de-
termining the principal determinants of their food choice. By testing
the flexibility of the dietary pattern of a median aged population prin-
cipal possibilities for a switch to a more healthy diet will be tested. The
main components of nutrition addressed in the cluster are fibers, plant
protein and unsaturated fat. New technologies will provide the basis
for the production of new food products. Their acceptance and health
impact will be tested in an intervention trial.

So, the interdisciplinary structure of the cluster connects experi-
mental, epidemiological and clinical nutrition research with beha-
vioral science and social medicine and both, subsequently, with food
technology and food production.

JPI HDHL Joint Action: DEDIPAC

Wolfgang Ahrens,2 Jeroen Lakerveld,2,24 § Hidde P. van der Ploeg,2 Wi-
llemieke Kroeze,2 Oliver Allais,3 Lene Frost Andersen,4 Greet Cardon,5
Laura Capranica,6 Sebastien Chastin,7 Alan Donnelly,8 Ulf Ekelund,9
Paul Finglas,10 Marion Flechtner-Mors,11 Antje Hebestreit,2 Ingrid
Hendpriksen,12,1 Thomas Kubiak,13 Massimo Lanza,14 Anne Loyen,1
Ciaran MacDonncha,8 Mario Mazzocchi,15 Pablo Monsivais, 16 Marie
Murphy,17 Ute Néthlings,18 Donal J. O'Gorman,19 Britta Renner, 20
Gun Roos,21 A. Jantine Schuit, 22 Matthias Schulze,23 Jiirgen Stei-
nacker,11 Karien Stronks,24 Dorothee Volkert,25 Pieter van ’t Veer,26
Nanna Lien,27 Ilse De Bourdeaudhuij,5 Johannes Brug,2 on behalf of
the DEDIPAC consortium

1 Leibniz Institute for Prevention Research and Epidemiology
-BIPS, Bremen, Germany

2 EMGO Institute for Health and Care Research, VU University
Medical Center, van der Boechorststraat 7, 1081 BT Amsterdam, The
Netherlands

3 INRA, UR1303 ALISS, F-94205 Ivry-sur-Seine, France

4 University of Oslo, Oslo, Norway
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5 Faculty of Medicine and Health Sciences, Ghent University,
Ghent, Belgium

6 University of Rome Foro Italico, Rome, Italy

7 Glasgow Caledonian University, School of Health and Life Scien-
ce, Scotland, United Kingdom

8 Centre for Physical Activity and Health Research, University of
Limerick, Ireland

9 Department of Sport Medicine, Norwegian School of Sport
Sciences, Oslo, Norway

10 Institute of Food Research, Norwich, United Kingdom

11 University of Ulm, Division of Sports and Rehabilitation Medi-
cine, Ulm, Germany

12 Netherlands Organisation for Applied Scientific Research
(TNO), Leiden, The Netherlands

13 Johannes Gutenberg University, Mainz, Germany

14 Department of Neurological and Movement Sciences, Univer-
sity of Verona

15 Department of Statistical Sciences of the University of Bologna,
Bologna, Italy

16 Department of Public Health and Primary Care, Institute of
Public Health, University of Cambridge, Cambridge, United Kingdom

17 Sport & Exercise Sciences Research Institute, University of Uls-
ter, Newtownabbey, United Kingdom

18 Department of Nutrition and Food Science, Rheinische Frie-
drich-Wilhelms-Universitit Bonn, Bonn, Germany

19 Centre for Preventive Medicine, School of Health and Human
Performance, Dublin City University, Dublin, Ireland

20 Department of Psychology, University of Konstanz, Konstanz,
Germany

21 National Institute for Consumer Research, Oslo, Norway

22 Centre for Nutrition, Prevention and Health Services, Natio-
nal Institute for Public Health and the Environment, Bilthoven, The
Netherlands

23 German Institute of Human Nutrition Potsdam-Rehbruecke

24 Department of Public Health, Academic Medical Centre, Uni-
versity of Amsterdam, Amsterdam, the Netherlands

25 Institute for Biomedicine of Aging, Friedrich-Alexander-Uni-
versitit Erlangen-Niirnberg

26 Division of Human Nutrition, Wageningen University, Wage-
ningen, Netherlands

27 Department of Nutrition, University of Oslo, Oslo, Norway

Joint programming is a process by which Member States engage in
defining, developing and implementing a common strategic research
agenda, based on a shared vision of how to address major societal cha-
llenges that no Member State is capable of resolving by himself. Set-
ting up a Joint Programming Initiative (JPI) should also contribute to
avoiding unnecessary overlap and duplication of research. Moreover,
it should foster harmonisation of methodologies on a European level
by enhancing the development and implementation of standardised
research tools, protocols and procedures for data management. The
DEDIPAC Knowledge Hub (KH) is the first action of the European
JPI ‘A Healthy Diet for a Healthy Life. DEDIPAC KH is a multi-disci-
plinary consortium of 46 research groups and organisations supported
by joint programming grants from 12 countries across Europe. This
interdisciplinary consortium aims to improve the understanding of
determinants of dietary, physical activity and sedentary behaviours.
The work is divided in three thematic areas: (I) Assessment and harmo-
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nisation of methods for future research, surveillance and monitoring,
and for evaluation of interventions and policies; (IT) Identification of
determinants of dietary, physical activity and sedentary behaviours
across the life course and in vulnerable groups; and (III) Evaluation
and benchmarking of public health and policy interventions aimed
at improving dietary, physical activity and sedentary behaviours.
During the three-year funding period which started in November
2013, DEDIPAC KH will organise, develop, share and harmonise
expertise, methods, measures, data and other infrastructure. This
should strengthen European health research and improve the broad
multidisciplinary approach needed to study the interactions between
multilevel determinants in influencing dietary, physical activity and
sedentary behaviours. Eventually, new knowledge will be gained and
will be translated into more effective interventions and policies for
promotion of healthier behaviours and more effective monitoring and
evaluation of the impacts of such interventions.

Metabolomics in food and nutrition research
at the max rubner-institut (MRI)

Bernhard Watzl, Sabine E. Kulling, Max Rubner-Institut, Federal Re-
search Institute of Nutrition and Food, Karlsruhe, Germany.

The Max Rubner-Institut (MRI) advises the German Federal
Ministry of Food and Agriculture (BMEL) in the area of nutrition,
nutritional behavior as well as food quality and safety. A prerequisite
for advising the BMEL is the knowledge and application of the latest
analytical tools in nutrition and food sciences. Metabolomics has re-
cently become an important approach in nutrition and food research,
which is rapidly developing within this field. It allows analyzing a wide
range of small molecules present in biological systems including foods
(food metabolome) as well as human blood and urine (human me-
tabolome). Currently, the major determinants of the composition of
the human metabolome are not yet well defined, e.g. the impact of the
consumption of specific foods, of acute and long-term food consump-
tion, and of the level of physical activity. In addition, environmental
factors such as cultivation conditions, but also the diversity of food
processing technologies (from storage conditions to the latest techno-
logies) have a substantial impact on the food metabolome, but detailed
studies are also lacking. Based on data available so far, metabolomics is
particularly suitable to gain a deeper understanding of these processes.

The primary objective of the MRI was to establish an analytical
multi-platform for metabolome analysis covering a large number
and a broad range of diverse metabolites representative of the whole
metabolome. Therefore, the MRI platform set-up comprises different
analytical methods including NMR, GCxGC-MS, and LC-MS, com-
bining targeted and untargeted approaches. In case of GCxGC/MS a
complete workflow for data processing including a new drift correc-
tion algorithm was developed. Data are analyzed by univariate and
multivariate methods including predictive modelling using different
machine learning algorithms.

The multiplatform is used for different tasks: In order to gain in-
sight into the major determinants of the human metabolome, a cross-
sectional study (KarMeN; Karlsruhe Metabolomics and Nutrition)
was set-up to assess the human metabolome in a well-defined healthy
cohort and its major life-style-related determinants (diet, physical
activity, age, gender) under highly-standardized and controlled con-
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ditions. In the case of food metabolomics projects to understand the
postharvest physiology of fruits are currently in the focus of interest.
Further details of the metabolomics research at the MRI are presented
by Weinert et al., Frommherz et al. and Rist et al. at the FENS 2015.
The MRI is a member of the JPI-coordinated FOODBALL (The Food
Biomarker Alliance) consortium, which applies metabolomics techni-
ques to identify new exposure markers of food intake within Europe.
In conclusion, metabolomics will be an indispensable new tool in
food and nutrition research and will assure that the MRI continues to
advise the BMEL at the highest level.

MIRDIET Circulating microRNAs as markers
of dietary intake

Dominique Langin, Jennifer Bolton and Nathalie Viguerie on behalf of
miRDiet consortium, Institute of Metabolic and Cardiovascular Disea-
ses, I2MC, INSERM, UMR1048, 1 avenue Jean Poulhés - BP 84225 -
31432 Toulouse cedex 4, France

The MIRDIET project aims to identify circulating miRNAs as
quantitative biomarkers for dietary intake. The project focuses on 4
dietary end-points i) calorie intake; ii) polyphenol enrichment; iii)
dietary protein intake and iv) glycemic index/glycemic load.

miRNAs have prolonged stability in various sample preservation
conditions making them suitable biomarkers. Profiling of miRNAs
is possible using microarrays or next generation sequencing, and
miRNA can be easily and accurately quantified using real-time quan-
titative PCR.

Adipose tissue has a pivotal role in obesity-related complications
as a key tissue in the inter-organ crosstalk, dysregulation of which can
lead to the development of metabolic and cardiovascular diseases, as
well as cancer. In vitro and in vivo mouse studies have shown that
miRNAs control a variety of processes in adipose tissue.

MIRDIET applies data from dietary interventions with careful as-
sessment of the nutritional contents, as well as collected adipose tissue
and blood samples. Already initiated adipose tissue miRNome studies
are being analyzed to identify miRNAs associated with dietary intake
parameters. The next step is to verify whether these adipose tissue
miRNA species are present in blood with similar associations. The
candidate circulating miRNAs can then be validated in large dietary
interventions and habitual dietary conditions.

The MIRDIET consortium is composed of 3 French laboratories
(ICAN Paris Prof. K. Clément, CARMEN Lyon Prof. M. Laville and
I2MC Toulouse Prof. D. Langin) gathered in the F-CRIN-labeled
FORCE (French Obesity Research Center of Excellence) consortium,
two Swiss entities at Department of Physiology (Prof. L. Tappy),
University of Lausanne and Service of Endocrinology, Diabetes and
Metabolism (Prof. E Pralong) at Lausanne University Hospital and a
Dutch center, NUTRIM (Prof. E. Blaak) at Maastricht University.

JPI HDHL Joint Action: BioNH

Edith Feskens, Project Coordinator the JPI HDHL funded project Foo-
dBAIl Wageningen University. The Netherlands.
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A major issue in nutritional science is the quality of dietary as-
sessment. Assessment of the

intake of foods, food ingredients and food contaminants is an
extensive challenge and questionnaires may give biased results. Bio-
markers covering several foods and food components may provide an
objective measure of actual intake and/or status, and provide an im-
portant adjunct to classical methods for dietary assessment. However,
only few foods are currently covered by validated intake biomarkers.

The Food Biomarker Alliance (FOODBALL) proposes to carry
out a systematic exploration and validation of biomarkers to obtain a
good coverage of the food intake in different population groups within
Europe, by applying metabolomics to discover biomarkers, exploring
use of easier sampling techniques and body fluids, revising the current
dietary biomarker classification and developing a validation scoring
system, applying these on selected new biomarkers, and exploring
biological effects using biomarkers of intake.

The FOODBALL consortium includes 22 partners from 11 coun-
tries incl. Canada, and has wide access to samples and data from large
cohorts and dietary interventions with specific foods. It has nearly
unlimited access to state-of-the-art analytical platforms allowing mea-
surement of thousands of metabolites/biomarkers in these samples.
The project started early 2015, and will take 36 months. The first work
has focused on preparing acute studies. Currently, a top list of foods
has been identified and a protocol for the acute studies has been set up.
Next, a number of reviews covering biomarkers of specific foods have
been initiated. A dedicated website (www.foodmetabolome.org) has
been launched to disseminate tools and resources.

FOODBALL will provide a unique platform for sharing knowledge
and resources within and beyond the project through development
of public databases on food metabolites, software tools, and chemical
libraries. It has the potential to revolutionise the nutrition biomarker
field.

“ENABLE” Cluster

Hans Hauner, Chair of Nutritional Medicine, Technische Universitit
Miinchen, Gregor-Mendel-Str. 2, 85350 Freising-Weihenstephan

The enable Cluster represents a consortium of experts and ins-
titutions from Bavaria (region Munich - Freising - Nuremberg)
committed to create new interdisciplinary collaborations focusing on
nutrition, food and health. The interdisciplinary Cluster comprises
academic research groups with a long-standing expertise in nutrition,
food and health sciences, consumer and social science, information
and communication technologies (ICT) and food industry. As a uni-
que feature and guiding principle, the enable Cluster brings together
experts for dietary needs in specific stages of life, ranging from preg-
nancy and early childhood, adolescence/young adulthood, middle
age to the elderly. Thus, the enable Cluster covers all the stages of life,
in which individuals are vulnerable to diet-related health problems.
Main aim of the Cluster activities is to develop and evaluate healthier
food options with improved nutrient composition, optimized taste
and higher consumer acceptance to facilitate healthier food choices in
defined stages of life and in population groups at risk.

A central part of the common activities will be the recruitment and
phenotyping of 4 enable cohorts covering the four stages of life esta-
blishing a comprehensive phenotyping platform using state-of-the-art
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technologies. In work package (WP) 1, consumers will be characteri-
zed in their food preferences, behaviours and metabolic conditions.
The goal of WP 2 is to develop healthier foods with convenience
food as a show-case to improve the health value of popular fast foods
preserving sensory attractiveness and consumer acceptance. Newly
developed food products or concepts will undergo a rigid and struc-
tured evaluation process using the knowledge platform and the enable
cohorts. WP 3 will utilize novel Information and Communication
Technologies (ICTs) to provide and promote healthy eating options
in a targeted manner by applying various nudging concepts. Thus, the
enable Cluster will provide a sustainable framework for science colla-
boration across a network of 39 partners from academia and industry
in 22 projects. The cluster builds on unique research capacities and
forms unusual alliances on the ‘cross-roads of sciences’ to explore the
innovation potential of these alliances for consumers” dietary needs
along the specific stages of life. There is strong commitment within the
enable Cluster to become a leading centre of nutrition research.

The Data Sharing Initiative for Nutrition
(DASH-IN) under ENPADASI

Dragsted, L 1, Dijk-Stroeve, JHM 2, Dobre, I 1, Priami, C 3, Cavalieri, D
4, Laville, M 5, Brennan, L 6, and Bouwman, ] 2

1Department of Nutrition, Exercise and Sports, University of Copen-
hagen, Denmark; 2Netherlands Organisation for Applied Scientific Re-
search (TNO); 3The Microsoft Research - University of Trento Centre for
Computational and Systems Biology, Italy; 4National Research Council
- IBIMET, Florence, Italy; 5CRNH Rhone-Alpes - Bt 1A, University of
Lyon, France; 6Institute of Food and Health, University College Dublin

Introduction: A large number of expensive nutritional studies are
conducted in Europe and all over the World but the data from most
studies are used only for a limited purpose and then stored without
public access, yet the data could be mined and used to resolve many
other burning questions related to nutrition and health. Presently re-
searchers are hesitant to share data as they are unaware of the sharing
conditions so a defined framework should open up for much wider
data sharing.

Objectives: To deliver an open access research infrastructure that
will contain data from a wide variety of nutrition studies, ranging from
mechanistic/interventions to epidemiological studies including a mul-
titude of phenotypic outcomes allowing graded data sharing options
and facilitating combined data analyses.

Methods: Standards and minimal requirements for shared studies
will be defined; data entry templates and the actual distributed infras-
tructure for the data sharing system will be technically developed,
tested and released along with system codes (open source), ontologies
for use in the system and tools for integrated analyses. Policy issues
related to ethics, data protection and sharing etc. will be resolved using
commonly developed materials and educational activities related to
the data sharing system will be developed for distribution. In the se-
cond part of the project a set of tools will be developed to enable rapid
and efliceint data based queries of the existing databases through the
improved metadata resources made available by ENPADASI.

Results: ENPADASI is a 2y feasibility project, launched by the
Joint Programming Initiative “A Healthy Diet for a Healthy Life” (JPI-
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HDHL). The ENPADASI project started in Jan 2015 with 15 partners
from 9 European countries and builds upon the former Nutritional
Phenotype Database (dbNP) initiated by NuGO (the NutriGeno-
mics Organization) and will deliver the DASH-IN infrastructure.
The ENPADASI consortium has so far developed the minimal re-
quirements for study data, quality appraisal tools and templates for
uploading experimental and observational studies and their data into
a common framework. The first few datasets have been uploaded and
campaigns as well as educational materials to include as much sharing
as possible from JPI-HDHL member countries are under develop-
ment. In the current phase the central tools for data sharing approvals
and for combined analyses are under development and guidelines are
being drafted for efficient and legal sharing of data, resolving ethical,
data protection, intellectual property, and data sharing policy issues.
Much of the achievements are reached by building on existing ini-
tiatives and using them in a combined effort. These include NuGO,
ESFRI, ELIXIR, EuroDISH, ECRIN, STROBE, COSMOS/Metabo-
lights, BBMRI and many others. Close collaboration has so far been
initiated also with other JPI-HDHL initiatives, including DEDIPAC
and BioNH (FoodBAll).

Conclusion: The Data-Sharing Initiative for Nutrition (DASH-IN)
is well underway to develop a database and infrastructure allowing
researchers to present their ongoing and finalized studies and to share
their data with others under a well-defined umbrella structure taking
into account accessibility and ethical limitations.

Joint Programming Initiative A Healthy Diet
for a Healthy Life

Martijntje Bakker, vice-chair of the Joint Programming Initiative A
Healthy Diet for a Healthy Life

Introduction: Many governments are struggling with the growing
social and economic burden of diet- and lifestyle-related diseases. This
major societal challenge cannot be tackled by single countries.

Objectives: The aim of the JPI HDHL is to better understand the
factors that determine food choices and physical activity behaviours
and thus human health. Subsequently, the goal is to translate this
knowledge into programmes, products, tools and services that pro-
mote healthy food choices.

Method: The JPI HDHL brings together 251 countries. It aims to
provide a holistic approach to the development and implementation
of a Strategic Research Agenda (SRA) to understand the interplay of
factors known to directly affect diet-related diseases, discover new
relevant factors, mechanisms and strategies, as well as to contribute
to the development of actions, policies, innovative products and diets,
with the aim of drastically reducing the burden of diet-related diseases.

Results: Three key interacting research areas and their challenges
have been described in the SRA:

1. Determinants of diet and physical activity

2. Diet and food production.

3 Diet-related chronic diseases

1 Austria, Belgium, Canada, Cyprus, Czech Republic,

Denmark, Estonia, Finland, France, Germany, Ireland, Italy, Latvia,
Netherlands, New Zealand, Norway, Poland, Romania, Slovenia, Slo-
vakia, Spain, Sweden, Switzerland, Turkey, UK (bold = full member).
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Since its start JPI HDHL has launched 7 Joint Actions of which four
research consortia are already up and running. In addition JPT HDHL
works together with its member countries on its ambition to align
national research programmes and to stimulate knowledge transfer in
the area of Nutrition and Health.

Conclusions: JPI HDHL has made an important strategic inves-
tment in the past couple of years. The second Implementation Plan
2016-2018 needs to build on this investment to work towards its vision.

BMBF Competence Cluster for Nutrition and
Cardiovascular Health (nutriCARD)

Stefan Lorkowskil,2,*, Christine Dawczynskil,2, Claudia Wiacek2,3,
Peggy B. Braun2,3, Gabriele 1. Stangl2,4 for the nutriCARD consortium

1 Institute of Nutrition, Friedrich Schiller University Jena,
Dornburger Str. 25, 07743 Jena, Germany
2 Competence Cluster for Nutrition and Cardiovascular

Health (nutriCARD), Halle-Jena-Leipzig, Germany

3 Institute of Food Hygiene, Leipzig University, An den
Tierkliniken 1, 04103 Leipzig, Germany

4 Institute of Agricultural and Nutritional Sciences, Martin
Luther University Halle-Wittenberg, Von-Danckelmann-Platz 2,
06120 Halle, Germany

Introduction: Cardiovascular diseases (CVD) are a leading health
problem and the main cause of death in industrialized countries. Our
diet is crucial for the prevention of CVD, as it affects almost all modi-
fiable cardiovascular risk factors. The consumption of processed food
products rich in energy, saturated fat, salt and refined carbohydrates
characterizes nutrition in the developed world, thereby increasing the
risk of CVD.

Objectives: The aims of the nutriCARD initiative are to develop
healthier food products, to improve nutritional behavior and to better
understand how nutrition affects CVD. The long-term objective is
to improve cardiovascular health and to reduce the number of diet-
related CVD events in Germany.

Methods / Design / Results: The nutriCARD cluster was initiated
by researchers in Halle, Jena and Leipzig to substantially improve
nutrition research and cardiovascular health. Access to cohort data
(CARLA, EPIC, LIFE, LURIC and National Cohort), expertise in car-
diovascular cell and animal models, human intervention studies, food
technology and hygiene, communication as well as economic activities
in the Central and Eastern part of Germany are essential strengths of
nutriCARD and the basis to realize the concept from idea to appli-
cation. To achieve its aims, the holistic, interdisciplinary and trans-
lational approach of the nutriCARD cluster addresses 4 major issues:
(i) development of cardioprotective food by using novel approaches
in food technologies, (ii) research on the contribution of nutrients
to CVD which emphasize gender and age aspects, (iii) identification,
characterization and validation of biomarkers and gene-nutrient in-
teractions in large cohort studies, and (iv) development of marketing
strategies as well as innovative communication strategies to improve
cardiovascular health in the broad population.

Conclusions: nutriCARD has the vision to become a strong
research hub to invigorate nutrition science in Central and Eastern
Germany and to improve cardiovascular health.
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Diet — Body — Brain (DietBB): From epide-
miology to evidence-based communication

Ute Nothlings on behalf of the DietBB Cluster, Nutritional Epidemiology,
Department of Nutrition and Food Sciences, University of Bonn

Dietary factors play an important role in cognitive development
and cognitive decline across the lifespan, and development of neuro-
degenerative diseases. To date, studies have focused on specific aspects
of diet such as the intake of micro- or macronutrients, but research
on diet as a whole is warranted as this incorporates the complexity
of the whole diet and facilitates communication of the results to the
public. Evidence-based dietary recommendations are intended to
minimize the risk of chronic diseases in the population; however,
effective strategies to achieve corresponding long-term changes in
dietary behavior in the population are missing. The cluster, Diet -
Body - Brain (DietBB), will investigate the relation between dietary
factors, particularly food intake and dietary patterns, and the deve-
lopment, maintenance, and decline of cognition across the lifespan,
and elucidate the mechanisms underlying the relation between die-
tary factors and cognition. Furthermore, the cluster will investigate
determinants of food choices to increase the effectiveness of consumer
communication. The DietBB cluster will jointly address these overar-
ching research questions spanning from in-depth epidemiologic and
interventional evidence to recommendations to the public to improve
health. These goals will be achieved through six thematic areas (TA).
The work performed in these TA includes the development of novel
assessment methods to standardize exposure measures across studies
(TA1), the conduct and analysis of epidemiological studies across the
lifespan (TA2) and dietary intervention studies (TA3), genetic and
epigenetic research to get insight into biological mechanisms and to
elucidate nutrition-environment interactions (TA4), identification
of the determinants of consumer choice (TA5), and integrating the
research findings into communication strategies (TA6). The DietBB
cluster acts in the region of Bonn-Cologne and includes 13 academic
partners, the German Nutrition Society, and two industry partners, all
located within a radius of 30 km around Bonn.

Session 2.7. Behaviour change -
from science to implementation

Policies rising from consumer food choices
— do we need translators?

Monique M Raats, Food, Consumer Behaviour and Health Research
Centre; University of Surrey, United Kingdom

There is an increasing recognition of the need to use evidence
based on social science paradigms and approaches such as dietary
attitudes and behaviours. Food choice behaviour is habitual and thus
difficult to change through information provision. Whether habitual
or carried out consciously, food choice is not related to health when
health is conceptualised as disease prevention unless it is personally
relevant. In order to make food-related behaviour personally relevant
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to the majority, one needs to take account of consumers’ relations-
hip with food, i.e. social, economic issues, food literacy, emotional
knowledge as well as physical and psychological traits — some refer
to this as food-related wellbeing. Increased relevance can in part be
achieved through addressing a broader range of meanings of health
when designing intervention programmes. Incorporating the emo-
tional, spiritual, the more positive aspects of health may then trigger
more individuals into readiness to change their food-related beha-
viour. Consumer acceptance which is in part determined by attitudes,
beliefs and habits) is a necessary precondition for any successful policy
option. It is important recognize the difference between “choice/bu-
ying behaviours” and “eating behaviours” given that former precede
the availability of an option at home (or at the table). On the other
hand “eating behaviours” encompass choosing how much to eat and
the cultural conventions of how we construct our meals. The Public
Health Nutrition Policy-making Framework can be used to classify
the three types of consideration that influence public health nutrition
policy: (1) science (as an institution and process) and scientific com-
munity; (2) the policy-making process and its institutions/actors; and
(3) wider contextual elements. This framework can be used to analyse
how evidence is collected and assessed in order to better understand
how to develop suitable evidence-based public health nutrition poli-
cies Illustrations will be provided.

Eating Behaviour — Intelligence from the la-
test science

Katherine Appleton, Department of Psychology, Bournemouth Univer-
sity, Bournemouth, UK

The field of eating behaviour aims to understand why people eat.
Determinants of eating behaviour range from physiological require-
ments to hedonics, emotions and cognitions, and these determinants
typically explain everyday eating very well. Healthy eating however
is different. Healthy eating is largely determined by cognitions, and
strategies to improve healthy eating are largely based on cognitive mo-
dels of health behaviour or health behaviour change. Increasingly, re-
searchers are recognising the importance of everyday eating in healthy
eating. Nutritionists have long known that for healthy eating to have
heath impacts, it needs to be sustained, habitual, and essentially to
become everyday eating. Recently, researchers have begun to use the
determinants of everyday eating for impacting on healthy eating, and
strategies utilising these determinants are achieving success.

Successful innovative methods of beha-
vioural interventions

Rebecca Beeken, Senior Research Psychologist, University College Lon-
don, UK

The traditional approach to changing health behaviours rests on
the provision of information and education. However, this is rarely
sufficient for prompting individuals to make long-term changes.
Unhealthy eating behaviours, in many cases, are not simply a conse-
quence of lack of knowledge. Complex interventions take into account
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the many factors that influence behaviour including psychological,
social, societal and contextual determinants. Such interventions
are typically based on psychological models of behaviour and have
achieved modest and variable success. However, the majority focus on
deliberate actions, driven by conscious reflection on the consequences
of engaging (or not) in a behaviour. More recently, novel interven-
tions targeting automatic processes have shown promise, with habit-
formation theory offering a unique perspective from which to derive a
new approach to behaviour change. Habits are automatically-triggered
actions, learned through repetition of the action in a consistent con-
text. Interventions targeting automatic actions have application where
level of engagement or motivation means that the more traditional be-
havioural approaches, with inherently high demand for commitment,
achieve limited adherence. Furthermore, once an action has become
automatic it is more likely to be maintained in the long-term. Moving
forward, new technologies offer exciting possibilities for intervention
development. Such technologies not only provide creative ways for
delivering information and support, but also make personalised or
tailored approaches easier on a larger scale. Future research is needed
to explore the optimal use of these innovative interventions and to
address the new challenges they bring.

Session 2.8. New statistical
methods for food intake

The Dietary Patterns Methods Project: Key
findings to date and new challenges rele-
vant to dietary guidance

Angela D. Liese, PhD, MPH. Professor of Epidemiology, Department of
Epidemiology & Biostatistics, Arnold School of Public Health, University
of South Carolina, USA

The Dietary Patterns Methods Project (DPMP) was initiated in
2012 to strengthen research evidence on dietary indices, dietary pat-
terns, and health for upcoming revisions of the Dietary Guidelines
for Americans. DPMP investigators developed research questions
and standardized approaches to index-based dietary quality analysis,
resulting in 3 published cohort-specific papers and one synthesis
paper. This presentation focuses on the synthesis of findings across
the cohorts and an overview of new challenges. The cohort studies
included the NTH-AARP Diet and Health Study, Multiethnic Cohort,
and Women’s Health Initiative Observational Study (WHI-OS). The
Healthy Eating Index 2010, Alternative Healthy Eating Index 2010
(AHEI-2010), alternate Mediterranean Diet Score, and the Dietary
Approaches to Stop Hypertension (DASH) Score were examined
across cohorts for correlations between pairs of indices; concordant
classifications into index score quintiles; associations with all-cause,
cardiovascular disease (CVD), and cancer mortality; and dietary in-
take of foods and nutrients corresponding to index quintiles. Across
all cohorts in women and men, there was a high degree of correlation
and consistent classifications between index pairs. Higher diet quality
(top quintile) was significantly and consistently associated with an
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11-28% reduced risk of death due to all causes, CVD, and cancer com-
pared to the lowest quintile. This was true for all diet index-mortality
associations with the exception of AHEI-2010 and cancer mortality
in WHI-OS women. Interestingly, relatively small intake differences
distinguished the index quintiles. Moreover, the trends toward redu-
ced mortality risk started at relatively lower levels of diet quality. Thus,
the DPMP findings suggest that all four indices capture the essential
components of a healthy diet. NTH-AARP data are currently being
used to create visual representations of index components across
quantiles using radar plots. Future work of the DPMP will incorporate
measurement error correction methods and explore the complexity
within and differences between dietary indices.

Methodological consideration regarding ex-
ploratory food pattern analysis

Heiner Boeing, Department of Epidemiology; German Institute of Hu-
man Nutrition Potsdam-Rehbruecke (DIfE); Arthur-Scheunert-Allee
114-116 14558 Nuthetal Germany

It is currently still a debate how to define a food pattern. The most
convenient definition is the combination of foods associated with
each other. Next to predefined patterns, often explorative methods
are being used to examine empirical data sets and to derive novel
information how food intake is interacting and is influencing disease
risk. The most often applied statistical approach to explore a data set
for such interactions is principal component analysis. The method
is nearly exclusively applied to habitual dietary intake assessed for
individuals. The result of a principal component analysis is a series
of food factors with weights (factor loadings) assigned to all foods of
the analysis. However, a food factor is neither a combination of foods
nor can be practiced by individuals. Thus, several years ago the idea
to derive unweighted combinations of foods from such factors and to
investigate the combination of such foods instead of a food factor was
developed.

Principal component analysis is not the only approach to exami-
ne a data set for interaction between foods and lately combinations
of foods existing in a study population. A more hypothesis driven
approach is Reduced Rank Regression that uses response variables —
usually intermediate exposure variables - to derive food factors. Also
this method generates weights for foods and the method is similarly
to principal component results not directly translatable into dietary
advises. Similarly, treelet transform analysis has been used to generate
food factors that explain the difference between outcome variables.
Whereas the results of treelet transform analysis are easy to interpret
and are less complex than the results of principal component analysis,
there is still the issue of weights that makes the results less directly
applicable.

A novel approach to understand interactions of food intake is
Gaussian Graphical Models that identify the mutually adjusted corre-
lations between foods. By this method clustering of food in a study
population can be identified and graphically displayed. Such network
analyses could add further knowledge regarding the internal structu-
res of food intake in a study population.

However, the portfolio of methods applied at the level of the indi-
vidual will not give insights how food patterns are formed and how
the combinations of foods on the habitual level are generated. Thus,

12th European Nutrition Conference 2015




food pattern methodologies need also to be applied to food intake
at days and at meals. There is the expectation that particularly meal
pattern analysis will shed light on the formation of food patterns and
subsequently their change through intervention.

Adaptation of pre-specified food patterns to
different dietary cultural settings: a critical
appraisal.

Mariette Gerber, Expert at French Food, Environment and Work Safety
Agency (ANSES). Former INSERM Senior Scientist. Montpellier Cancer
Institute. France.

Introduction: Nutritional epidemiology evolved from the analysis
of the effect of single nutrients to that of dietary patterns. Nowadays
the importance of a priori or a posteriori dietary patterns in unders-
tanding the relationship of food intake with diseases is generally
recognized.

Objectives: The pre-specified food patterns so far in use focus on a
list of typical foods, sometimes nutrients, without considering either
the food source of the nutrients, the food processing nor other cultural
aspects attached to food intake, which are correlated variables to the
food pattern. This presentation aims to understand the importance of
these variables in the relationship between food intake and chronic
and/or metabolic diseases, and how to deal with this difficulty.

Method/design: The pre-specified Mediterranean food pattern is
the most frequently used, and will be examined with regard to the
results obtained in different studies by countries, populations, modi-
fications and adaptations. An application of anthropological methods
to various cultural characteristics related to the Mediterranean diet
will be shown. Other pre-specified food patterns will be recalled and
compared.

Results: It will be shown: i) that fixed quantitative data for the foods
introduced in the pre-specified food pattern are mandatory, in con-
trast to variable quantity retained from the considered population; ii)
that the use of nutrients instead of the main food source is misleading,
this is especially demonstrated by the replacement of olive oil by mo-
no- or unsaturated fatty acids; iii) that cultural characteristics such as
structure and daily organization of meals together with a fidelity to the
main principles of the diet are necessary.

Conclusion: Although part of the list of pre-specified food patterns
appears almost universal, different dietary cultural settings appear res-
ponsible for the variations in the results obtained. However there are
correlated cultural variables that are difficult to detect through usual
food questionnaires.

Session 3.1. Advanced pheno-
typing including metabolomics
and imaging
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Imaging Derived Phenotypes (IDPs) in Nutri-
tional Research

Jimmy D Bell, Research Centre for Optimal Health (ReCOH), De-
partment of Life Sciences, University of Westminster, WIW 6UW,
London, UK.

Obesity has become the major preventable cause of type II diabe-
tes, hypertension, cancer, and is a significant risk factor in the develop-
ment of cardio-vascular disease and accelerated ageing. More recently
the role of body fat distribution is eliciting growing interest as it is
being increasingly recognised as a key indicator of risk. For example, it
has been known for some time that coronary heart disease (CHD) and
diabetes are linked to total adiposity (1,2), however, traditional body
composition assessment such as BMI and waist circumference do not
account for all people who develop coronary heart disease (3-5). In-
deed, although there is a strong relationship between body mass and
CHD, a recent study has shown that the mortality in individuals with
a BMI <25 kg/m2 was comparable to those with a BMI > 25 kg/m2 (1).

A number of epidemiological and interventional studies have al-
so shown that significant improvements in metabolic profile can be
obtained in the absence of changes in body weight, BMI or anthro-
pometric measures (6-8). These improvements appear to be related to
changes within specific fat-depots, in particular changes in abdominal
fat content and distribution (9-13). Moreover, the use of non-invasive
magnetic resonance imaging (MRI) techniques to obtain image de-
rived phenotypes (IDPs) has shown that a significant number of the
general population has abnormally elevated levels of abdominal fat
despite having normal BMI ratings (14).

In this presentation I will review the imaging techniques that are
being implemented in the research arena, as well as population stu-
dies, to get a more informed view of the relationship between body
adiposity and risk factors of disease. Furthermore, I will discuss how
these IDPs are helping us to get a better understanding of the inter-
play between environmental and genetic factors.
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Genetic influences on human metabolic in-
dividuality
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Gabi Kastenmiiller, Institute of Bioinformatics and Systems Biology, Hel-
mholtz Zentrum Miinchen, German Research Center for Environmental
Health, Neuherberg, Germany

Various extrinsic factors such as nutrition, physical activity and
circadian rhythm are known to strongly influence the levels of nume-
rous small molecules (metabolites) in human blood and urine. Despite
these fluctuations in a person’s metabolite profile, various studies de-
monstrated that metabolite profiles as assessed through metabolomics
techniques are highly individual. On the one hand, the preservation
of a person’s lifestyle and microbiomes might be responsible for the
stability of the profiles. On the other hand, high heritability estimates
for the concentrations of many metabolites suggest that genetic factors
also play an important role in the observed metabolic individuality.
Today, the availability of high-throughput metabolomics and genoty-
ping allows for investigating the specific impact of genetic variation
on metabolite levels in large population-based cohorts. Genome-
wide association studies with metabolic traits from metabolomics
data (mGWAS) meanwhile revealed common genetic variants that
affect the levels of metabolites in blood and/or urine at more than
150 loci. Interestingly, many of these genetic variants had previously
been found to associate with the individual risk for common diseases
such as chronic kidney disease, cardiovascular disorders, and diabetes,
which are also strongly linked to lifestyle factors. In these cases, the as-
sociated metabolites can help to better understand how those variants,
the corresponding genes, and lifestyle decisions and their interactions
are implicated in biochemical processes underlying the diseases, and
how personalized drug therapies or lifestyle interventions could im-
prove the clinical outcome. In my talk, I will give an overview over the
insights that have been gained from mGWAS regarding the genetic
basis of human metabolic individuality and beyond. Thereby, I will
mainly focus on the recent findings from the two largest nGWAS in
blood and

Session 3.2. Linking genotype
to phenotype

What have GWAS contributed to nutrition
knowledge

Jose M Ordovas, JM-USDA-HNRCA at Tufts University, Boston. IM-
DEA Alimentacion and CNIC, Madrid

Numerous genome-wide association studies (GWAs) have provi-
ded us with knowledge of genes associated with the most common
age-related diseases and their risk factors (i.e., CVD, diabetes, plasma
lipids, obesity, blood pressure, cancer), as well as our food preferences.
These genes and many others to be uncovered using newer approa-
ches (i.e., exome and whole genome sequencing) reveal our genetic
make up which include millions of genetic variants that have been
accumulating generation after generation. Whereas these variants
define our predisposition to common diseases or to specific dietary
habits, the expression of this legacy depends on the environment to
which we are exposed and our own habits. Multiple reports describing
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gene-environment interactions support this concept and whereas
these interactions have included the analysis of environmental factors
such as tobacco smoking, physical activity, drugs, etc., a most relevant
environmental factor has been diet. Hence, scores of studies show
statistically significant interactions between genetic polymorphisms at
candidate and newly discovered genes and various components of the
diet modulating disease risk factors and disease. Recently, emphasis
has been placed on the association between epigenetic marks (i.e.,
methylation, microRNAs) and disease. Better knowledge of these re-
lationships is relevant given the fact that whereas the genetic sequence
cannot be easily modified, the epigenetic marks are susceptible to
change when exposed to a different environment. This provides a me-
chanism by which we can outmaneuver our legacy with our behavior
and thus change our predisposition to disease. Despite the fact that
great heterogeneity still exists in the methodology and results obtained
by nutrigenetic studies, the epidemiological design and the evidence
level of these studies continues to improve. The results of these studies
are crucial to obtain a higher level of scientific evidence and to bring
the findings of these gene(epigene)-environmental interactions into
personalized medicine and effective disease prevention.

Metabolic Diversity: Genes, Taste, Food pre-
ferences, Diseases and Diet:

Paolo Gasparini, Antonietta Rubino and Nicola Pirastu:

Medical Genetics, IRCCS-Burlo Garofolo/University of Trieste, Trieste,
Italy and Division of Experimental Genetics, Sidra, Doha, Qatar:

Taste is the most important factor of food preference/choice. The
recent identification of taste receptors provides new perspectives
on the interaction between genes versus the environment and food
preferences and intake. Genetic variations in taste perception are
well known for bitter, sweet and umami taste. In particular, TAS2R8
gene polymorphisms have a key role in determining differences
in the capacity to perceive bitter compounds such as PROP (6-n-
propylthiouracil) and PTC (phenylthiocarbamide) which are tasted
bitter to some people, “called tasters’, but are tasteless to others, so-
called “no tasters”. However, TAS2R38 gene accounts for up to 85% of
phenotypic variance in PTC/PROP perception, suggesting that other
factors (genetic or not) may also contribute to PROP/PTC responsi-
veness. Little is known on the genetic bases of human salt and sour
perception. Updated data on genetics of taste will be presented and
discussed. Moreover, sensitivity to the bitter taste of PROP or PTC
has been associated with differences in food preferences, although this
relationship has not been fully elucidated yet. Food preferences are the
first factor driving food choice and thus nutrition. They involve nume-
rous different senses such as taste and olfaction plus numerous other
factors such as personal experiences and hedonistic aspects. Although
it is clear that all of these have a genetic base up to now very limited
studies have been conducted. Moreover recent literature suggests that
food likings and preferences probably reflect actual consumption
better than food frequency questionnaires. For these reason we have
conducted the first large scale GWAS on food likings that comprises
more than 4000 people coming from Europe and Central Asia. Food
likings were assessed for 42 individual food likings through a standard
9-point scale questionnaire. Finally genome wide association analysis
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was conducted on each population. Two step meta-analysis revealed a
series of genes most likely involved in food preferences for Artichokes,
Bacon, Broccoli, Coffee, Chicory, Dark Chocolate, Blue Cheese, Ice
Cream, Liver, Oil or Butter on Bread, Orange Juice, Plain Yogurt, Whi-
te Wine and Mushrooms. None of the identified genes encode for taste
or olfactory receptors highlighting new genes and pathways correlated
to food preferences. These results represent a first step in uncovering
the genes that underlie liking of common foods which in the end will
greatly help understanding the genetics of human nutrition in general.
Finally, the comprehension of the genetic basis of taste perception,
food preferences, and their relation to obesity and eating disorders in
specific populations is essential to elaborate preventive plans.

Session 3.21. Food Nutrition
And Immune Function

Antioxidative micronutrients and immune

function

Elmadfa 1.*, Meyer A.L., Department of Nutritional Sciences, University
of Vienna, Austria

Micronutrients are essential for many body functions such as the
immune defence. In this regard, antioxidant vitamins and minerals
play particularly important roles as redox processes are central in im-
mune reactions. Trace elements like iron, zinc, copper, and selenium
are integral parts of enzymes needed for the generation of reactive
oxygen and nitrogen species (ROS and RNS) during the respiratory
burst in the fight against microorganisms. On the other hand, they are
also co-factors of enzymes quenching free radicals, thus preventing
excessive oxidative damage to the immune cells and surrounding
tissues.

Oxidised antioxidants are restored by other redox systems, forming
a network that encompasses lipophilic and hydrophilic substances
(tocopherols, ascorbate) to cover the aqueous and the lipid milieus.

Moreover, changes in the redox balance serve as signals in cell
regulation. In this, a central role comes to zinc whose binding to and
release from cysteine residues of storage proteins is controlled by the
redox status. Redox regulation has been shown for the cells of the
immune system like T lymphocytes, for instance, and for the secretion
of proinflammatory cytokines through induction of the transcription
factors NFkB or AP-1. ROS are also involved in eicosanoid synthesis.
Imbalances of the redox equilibrium have been associated with many
diseases involving abnormal immune reactions like autoimmune
diseases, allergies as well as with immunosenescence. The latter is cha-
racterised by an increase in proinflammatory eicosanoid production
that can be mitigated by vitamin E.

Maintaining an adequate status of antioxidative micronutrients is
therefore crucial for optimal immune defence as evidenced by nume-
rous studies in healthy and diseased persons. However, in light of the
interactions between the different antioxidants, high intakes of single
substances are not beneficial and even potentially harmful making a
varied balanced nutrition the best source for an optimal supply.
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High fat meal as inducers of postprandial
metabolic stress: the redox role of probio-
tics

Mauro Serafini Ph.D. , Functional Food and Metabolic Stress Prevention
Laboratory
Research Council for Agriculture and Nutrition, CRA-NUT, Rome, Italy

In western societies where most of the day is spent in the post-
prandial state, the existence of Metabolic stress conditions arising
from sustained postprandial hyperlipidemia/hyperglycemia induce
a rise in cardiovascular risk factors. Immune response after High
Fat Meal (HFM) is mediated by pro-inflammatory cytokines, free
radicals, glicemia/insulin response and oxidized lipids. In overweight
subjects, the metabolic stress induced by HFM trigger an endogenous
antioxidants response to counteract the onset of postprandial stress.
When the stressor meal is consumed with plant foods, providing an
exogenous source of redox molecules, the endogenous antioxidant
response is significantly reduced. A large body of evidence have been
provided on the health effects of probiotics, suggest to be linked to
a down-regulation of inflammatory cytokines production. Probiotics
consumption modulates the composition and metabolic activity of
the intestinal microbiota. In this view, novel evidences suggests that
flavonoids not absorbed in the small intestine are transformed by the
colonic micro-flora to bioactive metabolites. We hypothesize that
probiotics might mitigate metabolic stress induced by HFM through
a modulation of endogenous antioxidant/anti-inflammatory defences.
In order to test this hypothesis, preliminary experiments have been
conducted on Caco-2 cells in presence and absence of free radical
stressors and with or without probiotics. Pretreatment of Caco-2/
TC7 cells with Lactobacillus casei Shirota (LS) significantly reduced
the membrane damage to tight and adherent junction induced by oxi-
dative stress. Cells pretreated with LS show a reduction of the P-p65
expression in comparison with the cells treated with free radicals only.
When cells previously treated with LS were stressed, the expression of
antioxidant responsive elements increased, suggesting a role for LS as
inducer of redox defenses under oxidative/inflammatory stress condi-
tion. Despite further evidences are needed preliminary experiments
do not disprove the hypothesis that probiotics might contribute to
protect cellular environment from oxidative and inflammatory stress.

Mediterranean Diet and Inflammatory Bio-
markers

Estruch R1,2,3, Casas R1,2, Sacanella E1,2, Urpi-Sarda M3, Corella
C2,4, Catarnier 02,5, Salas-Salvadé ]2,6, Martinez-Gonzdlez MA2,7 and
Lamuela-Raventos RM2,3.

1Hospital Clinic, IDIBAPS, Barcelona; 2Ciber Fisiopatologia de la Obe-
sidad y la Nutricién (CIBEROBN), Instituto de Salud Carlos I1I; 3Uni-
versity of Barcelona; 4University of Valencia;5 Hospital del Mar-IMIM,
Barcelona; 5Universitat Rovira i Virgili, Reus ; 6University of Navarra,
Pamplona.

Introduction: Cardiovascular disease is nowadays considered as a
low-grade inflammatory diease. Part of the cardioprotective effect of
the Mediterranean Diet (MeDiet) has been attributted to their anti-
inflammatory effects. Previous studies has demonstrated short-term
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anti-inflammatory effects of MeDiet, but little is known on its long-
term immunomodulatory properties.

Objective: To assess the long-term effects of MeDiets supplemen-
ted with extra-virgin olive oil (EVOO) and mixed nuts with those of a
low-fat diet (LFD) on endothelial and immune cell activation related to
atherogenesis in subjects at high risk of crdiovascular disease (CVD).

Design: Randomized controlled trial.

Methods: 165 individuals at high risk for CVD were allocated into
three diet groups: MeDiet supplemented with EVOO, MeDiet supple-
mented with nuts, or advice on a LFD. Changes in diet adherence,
classical cardiovascular risk factors, and cellular and endothelial ex-
pression of adhesion molecules were assessed after 3 and 5 years of
intervention.

Results: Both MeDiet groups increased adherence to the MeDiet
(P<0.001; both). After 3 and 5 years, participants in the MeDiet+EVOO
and MeDiet+nuts groups showed a significant reduction in total
cholesterol (P<0.001), LDL-cholesterol (P<0.009), cholesterol/HDL
ratio (P<0.001), and triglycerides (P<0.03) and an increase in HDL-
cholesterol concentration (P<0.04). Moreover, we observed significant
reductions of 216% in CD49d expression and >27% in CD40 expres-
sion on T-lymphocyte surface at 3 and 5 years in the MeDiet+EVOO
and MeDiet+Nuts groups. A reduction > 49% in the expression of
CD49d and CD40 in monocytes was also observed in both MeDiet
groups at 3 and 5 years (P<0.001;both).

Conclusions: Long-term adherence to the MeDiet improves car-
diovascular risk factors and modulates inflammatory responses in the
arterial wall. These results help to explain in part the cardioprotective
effect of the MeDiet.

Immune Dysfunctions in Childhood Obesity

Emilio Jirillo, Elsa Vitale, Thea Magrone, Department of Basic Medical
Science, Neuroscience and Sensory Organs, University of Bari, Bari,
Italy.

Obesity is characterized by a systemic inflammatory condition
maintained by a chronic release of proinflammatory cytokines derived
from various cellular sources. Childhood obesity is object of current
investigation since the number of overweight/obese children is rapidly
increasing. In this framework, we have documented that immune dys-
functions in children are food-related even before a frank condition of
overweight has been established. In our study, after recruiting normal
weight children, we have provided them with healthy dietary sugges-
tions [a Mediterranean type diet, even including physical activity (PA)]
to be practiced for one year. At start, salivary levels of two interleukins
(IL) were determined, namely IL-10 and IL-17. IL-10 predominantly
released by T regulatory cells is a typical anti-inflammatory mediator,
while IL-17, prevalently produced by T helper (h) 17 cells is a classical
inflammatory cytokine. At the end of the clinical trial, children were
divided into two categories: individuals who practiced the healthy
dietary recommendations and PA and individuals who predominantly
ate junk foods and were more sedentary. Quite interestingly, in the
former group, an increase of salivary IL-10 and a decrease of IL-17
were noted. In the latter group, IL-17 salivary levels were higher than
those of IL-10. Of note, in the group with elevated values of IL-17 a
trend to increase of body mass index (BMI) was recorded at the end
of the clinical trial. These results suggest that an inappropriate diet

42 Ann Nutr Metab 2015; 67(suppl 1)

may lead with the time to a condition of generalized inflammation
and increase in weight, ultimately converting into a frank condition
of obesity. In another study, we have correlated salivary levels of nitric
oxide (NO) with the youth healthy eating index (YHEI), BMI and PA
in a group of school children. Quite interestingly, in overweight /obese
children a positive correlation was determined between YHEI, BMI
and NO, while an inverse correlation was found between BMI and PA.
On the contrary, in normal weight children, a positive correlation bet-
ween lower BMI, YHEIL NO levels and higher PA was detected. Taking
into consideration that NO contributes to inflammation as a product
of macrophages, its determination in obese children may represent a
biomarker of an ongoing inflammatory process.

Cocoa polyphenolic extract induces ma-
crophage switch from pro-inflammatory
(glycolytic) M1 to anti-inflammatory (oxida-
tive) M2 polarization

Authors: Laura Dugol, Maria Giovanna Belluomol, Chiara Fanalil,
Mauro Maccarronel,2, Anna Maria Sardanellil,3

1Center of Integrated Research, Campus Bio-Medico University of Ro-
me, Italy

2European Center for Brain Research, Santa Lucia Foundation IRCCS,
Rome, Italy

3Department of Basic Medical Sciences, Neurosciences and Sense Or-
gans, University of Bari, Italy

Introduction. Macrophages function as control switches of the
immune system, maintaining the balance between pro- and anti-
inflammatory activities.Classic polarization (M1) and activation of
macrophages into proinflammatory cells is paralleled by generation of
reactive oxygen and nitrogen species, and proinflammatory cytokines,
including TNFa, interleukin (IL)-6 and IL-1%. An alternative polariza-
tion (M2) of active macrophages is characterized by secretion of anti-
inflammatory cytokines like IL-10. Bioactive food components such as
polyphenols have recently attracted attention for their anti-inflamma-
tory properties. Cocoa (Theobroma cacao), a polyphenol-rich food,
has many health-promoting activities, including anti-inflammatory
effects.

Objectives. In this study, we investigated the hypothesis that cocoa
polyphenol extract may affect macrophage phenotype by favoring an
M2 anti-inflammatory state.

Methods. Cocoa polyphenols were extracted from roasted cocoa
beans from Ghana, West Africa. Macrophages deriving from THP-1
cells were cultured at a starting density of 2-3 105 cells/mL for 24 h.
Cells were then activated for an additional 12 h with either LPS (1ug/
ml) and INF-y (20ng/ml) for M1 activation, or with IL-4 (20ng/ml)
for M2 activation. Specific cytokines were detected and quantified
by ELISA assay. Cellular metabolism was evaluated as mitochondrial
oxygen consumption by means of polarographic assays, and total and
glycolytic ATP levels were measured using a luciferin-luciferase reac-
tion system.

Results. Cocoa polyphenolic extract attenuated in vitro inflam-
mation showing a significantly decreased macrophage response to
M1 activation. This attenuation was demonstrated by a significantly
lowered secretion of proinflammatory cytokines (TNFa, IL-6, IL-1%)
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after stimulation with LPS and INF->. Moreover, treatment of M1
macrophages with cocoa polyphenols led to a significant increase of
02 consumption by mitochondrial complexes (I, II+III), and a higher
production of ATP trough oxidative phosphorylation.

Conclusion: This study documents that cocoa polyphenolic extract
suppresses inflammation in macrophage inflammatory phenotype,
and influences macrophage metabolism by promoting oxidative
pathways and M2 polarization of active macrophages.

Session 3.27. Personalised Nu-
trition and Nutriomics

Nutrigenetics and personalised nutrition:
how far have we got and will we ever get
there

Anne Marie Minihane, Department of Nutrition and Preventive Medici-
ne, Norwich Medical School, UEA, Norwich, UK,

At a population level, the current generic food and nutrient dietary
recommendations, of which they are approximately 50, are poorly
adhered to. For example according to the latest UK National Diet and
Nutrition Survey, only 30% of adults meet the ‘5-a-day’ fruit and ve-
getable recommendation, average oily fish intake is about one third of
the recommended one portion (140g) per week, with saturated fat in-
take (12.8% of food energy) significantly higher than the 11% of food
energy dietary reference value. The future personalisation of advice
provided at the individual or subgroup level may be associated with
greater, compliance and associated ‘health’ benefit for the individual?

The absorption, metabolism and tissue status of a dietary compo-
nent and the impact of status on biological processes is influenced by
genotype, and genetic information may be an important criteria on
which to base personalisation of dietary advice. Yet despite the hype
and considerable research investment, dietary advice based on genoty-
pe has not materialised. Using APOE genotype and dietary fatty acids
and their interactive impact on cardiovascular and cognitive health as
an example, the ethos of nutrigenetics will be explored along with a
consideration of practical issues (including ethical considerations) of
the future use of genetic information in public health. APOE4 indivi-
duals are emerging as being more responsive to changes in saturated
fat and the long chain n-3 PUFA, EPA and DHA (1).

However it needs to be ensured that approaches are not too gene-
centric with approaches to personalisation also based on criteria know
to influence nutrient needs and response to dietary change, such as
habitual diet, age, medication use and overall health phenotype.

1. Carvalho-Wells AL, Jackson KG, Lockyer S, Lovegrove JA,
Minihane AM. APOE genotype influences the triglyceride and C-
reactive protein response to altered dietary fat intake in UK adults.
American Journal of Clinical Nutrition 2012;96:1447-1453

Personalised Nutrition and Nutriomics
Goni L. a,b, Cuervo M. a,b,c,d, Milagro F1. a,b,c, Martinez J.A. a,b,c,d
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a Department of Nutrition, Food Sciences and Physiology, University of
Navarra, Pamplona, Spain

b Centre for Nutrition Research, University of Navarra, Pamplona, Spain
¢ CIBER Fisiopatologia de la Obesidad y Nutricién (CIBERobn), Institu-
to de Salud Carlos 111, , Spain

d Instituto de Investigacion Sanitaria de Navarra (IdiSNA), Pamplona,
Spain

Epidemiological studies have demonstrated that the prevalence
of obesity and obesity-related manifestations, such as type 2 diabe-
tes, dyslipidaemia and cardiovascular disease, is steadily increasing
worldwide. Given that individuals may respond differently to the same
dietary interventions, several investigations have been carried out to
identify phenotypical and genotypical factors involved in this varia-
bility in order to implement a more individualised treatment. In this
context, the field of nutriomics has provided an even wider range of
global opportunities to identify the diversity in the response to diffe-
rent nutritional treatments, which can be also used for diagnosis and
prognosis purposes. In this sense, Genome Wide Association Studies
(GWAS) and meta-analyses of GWAS have identified a large number
of polymorphisms associated with obesity and metabolic-related
traits, which have been later replicated in different populations. Mo-
reover, nutrigenetics has contributed to the identification of gene*diet
interactions, which can provide an explanation about human pheno-
typic variability in response to a nutritional intervention. In addition
to identifying different genotypical variations, transcriptomic studies
have reported that the diet composition could affect the expression
of genes involved in insulin signalling, lipid metabolism, oxidative
stress and inflammation. Moreover, recent investigations have de-
monstrated the existence of several epigenetic mechanisms that may
modify gene expression and could be involved in the development
of different nutrition-related diseases and the response to specific
dietary interventions.The description of new metabolic biomarkers
by using proteomic and metabolomic approaches is important to
improve the assessment of individual's metabolic and health status.
Both fields allow identifying biomarkers (proteins or metabolites) for
defining health and disease outcomes and differentiate responders
from non-responders subjects. Moreover, metagenomics studies have
shown that the diet and other lifestyle factors can alter gut microbiota
composition, which can have an impact on body weight regulation
and type 2 diabetes. The benefits of the integration in the near future
of nutrigenetic, transcriptomic, epigenomic, proteomic, metabolomic
and metagenomic data into Personalised Nutrition will involve the
implementation of more personalised dietary treatments to prevent
non-transmissible chronic diseases and to optimize the individual's
response to the intervention.

Goni L, Cuervo M, Milagro FI, Martinez JA. A genetic risk tool
for obesity predisposition assessment and personalized nutrition
implementation based on macronutrient intake. Genes Nutr. 2015
Jan; 10(1):445.

Goni L, Milagro FI, Cuervo M, Martinez JA. Single-nucleotide po-
lymorphisms and DNA methylation markers associated with central
obesity and regulation of body weight. Nutr Rev. 2014 Nov;72(11):673-
90.

San-Cristobal R, Milagro FI, Martinez JA. Future challenges and
present ethical considerations in the use of personalized nutrition
based on genetic advice. ] Acad Nutr Diet. 2013 Nov;113(11):1447-54.

Ann Nutr Metab 2015; 67(suppl 1)~ 43

a
o
Q
&
)
&
=]
S
S
S




Exploiting the potential of big data in nutri-
genomics and nutrition research — the Nutri-
tion Researcher Cohort

Baukje de Roos, University of Aberdeen, Rowett Institute of Nutrition &
Health. United Kingdom.

The efficacy by which diet influences health is currently determi-
ned by taking population-based approaches that can favourably shift
disease risk factors in the entire population. For this, randomised con-
trolled intervention studies are used as the preferred tool to provide
evidence for foods and food groups to modulate such disease risk
factors, and thus chronic disease development, However, physiology
is complex and personal, and certain diets can benefit some more than
others, depending on genotype, phenotype or environment. ‘Health’
may not necessarily equate with disease biomarkers being within the
normal range, but more with optimal personal homeostasis, where
each process needs to function optimally. To understand ‘health’ we
will need insight in all of these processes. Therefore, nutritional scien-
ces are slowly evolving from being a laboratory science into an in-
formation science. A number of international initiatives are currently
building big data sets, using the world as a cohort to increase our
understanding of individual health. Generated data usually become
open access; new science and business models are developing on the
awareness that it is more advantageous to share than not to share data.
This will not only aid the understanding of factors that are important
for personal health and predisposition to disease development, but
also provide tools for individuals to receive ‘easy’ dietary choices
based on a personal health profile, and monitor beneficial changes
to individual health upon dietary changes. I will discuss a number of
these initiatives, including the Nutrition Researchers Cohort (NRC,
nrc.dbnp.org/). The NRC is a global cohort of researchers in nutrition
and health sciences who gather self-assessment data on their lifestyle
and their health, providing information on personal health trajecto-
ries, but also providing a powerful and valuable open access resource
that allows participants to discover and publish new and important
relationships between diet, lifestyle and health.

Session 3.4. Microbiomes and
human nutrition

Gut microbiome and longevity, adaptation
to the extreme limits of human lifespan

Marco Candelal, Elena Biagil, Silvia Turronil, Simone Rampellil, Pa-
trizia Brigidil, Department of Pharmacy and Biotechnology. University
of Bologna. Bologna. Italy.

Establishing an intense transgenomic metabolism with the host, the
intestinal microbiota exerts a key roles in human physiology and, at
the same time, provides the necessary metabolic and functional flexi-
bility for the adaptation to environmental and endogenous changes. In
particular, the gut microbiome describes an adaptive trajectory along
human aging, changing its phylogenetic and functional configuration
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from our infancy to the old age. This process allows the gut microbiota
to tune the pattern of physiological services provided to the host at the
different ages, responding to the age-specific physiological needs. Even
if the age-specific functions provided by the infant-type and adult-type
gut microbiome are well known, it is still under debate when and how
the microbiome changes along human aging, and whether age-related
gut microbiome changes are of maladaptive or adaptive nature. It is
a matter of the fact that several age-related factors, such as changes
in diet, lifestyle, inflammation and frailty, force the deterioration of
this intestinal microbiota-host mutualistic interaction and compro-
mise longevity. However, the study of the gut microbiome structure in
centenarians - the extreme limit of human lifespan - provided some
glimpse on the adaptive gut microbiome changes, which can concur in
the support of healthy aging and longevity.

Development of the early life microbiome —
impact of probiotic intervention

Prof. Dirk Haller, Chair of Nutrition and Immunology, ZIEL - Institute
for Food and Health, Technische Universitit Miinchen

Early life probiotic intervention endeavors to resemble the gut
microbial composition of formula-feds to that of breast-feds. Pro-
biotic effects in infancy were studied intensely, however, primarily in
association with gut and immunologically related disease prevention
or alleviation. This double blind, randomized study is the first to des-
cribe the effects of four Bifidobacterium spp. on the fecal microbiota
of healthy infants from birth until the first year of life with special
emphasis on the comparison of fecal microbial composition in exclu-
sively probiotic/non-probiotic formula fed to breast fed infants and
a combination thereof. 106 infants were randomized in two groups
receiving infant formula substituted with four Bifidobacterium spp.,
or a placebo without Bifidobacterium spp. 9 infants did not get any
formula. Monthly fecal samples were sequenced and metabolic profi-
les were established.

Diet-microbiome-health interactions in ol-
der people

Paul W. O’Toole Ph.D., School of Microbiology and APC Microbiome
Institute, University College Cork, Ireland

Introduction

We previously showed that the fecal microbiota composition of
500 subjects in the ELDERMET cohort differed significantly between
individuals; correlated with habitual diet; was directly proportional in
diversity to the Healthy Food Diversity index. Gradients in microbiota
composition correlated with gradients in several health parameters,
after adjustment for possible confounders. Subjects in long-term resi-
dential care had the lowest microbiota diversity.

Objectives

To apply novel clustering methodology to identify fine-structure
in the microbiota of older people and to relate this to diet and health.

Methods/design

We used 16S microbiota profiling to determine faecal microbiota
composition, and shotgun metagenome sequencing to determine
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microbiome function. We followed ca. 250 subjects over 3 time
points, time-zero, 3 months and 6 months. We adapted an iterative
bi-clustering algorithm (iBBiG) originally developed for analysing
microarray data.

Results

We now show by analysis of microbiota composition over 6 months
that a low initial microbiota diversity level is associated with greater
composition shift during 6 month follow-up. Residence in a long-term
care facility was not required for a low-diversity microbiota, because
subjects living in their own homes and consuming a low-diversity
diet also acquired a low diversity microbiota. These individuals had
lower scores for a number of health parameters. Shotgun metagenome
sequencing in 223 subjects indicated that the low diversity microbiota
of frailer subjects harbored significantly lower gene counts than the
microbiome of subjects consuming a high Healthy Food Diversity
index diet, especially for carbohydrate fermentation, amino acid
metabolism, and nucleotide metabolism. We also noted differential
abundance of sub-groups of a recently discovered order of archaeal
methanogens. Application of iBBiG to microbiota composition data
from 732 faecal samples from 371 ELDERMET cohort subjects iden-
tified distinctive microbiota configurations associated with ageing in
both community and long-stay residential care elderly subjects.

Conclusions

These data provide a framework for analysing microbiota-health
associations, distinguishing correlation from causation, and develo-
ping microbiota-based health surveillance for older adults.

Session 3.5. From animal mo-
dels to the human population

Genetic-dietary interactions in obesity and
non-alcoholic fatty liver disease

Simon T. Huil, Brian W. Parksl, 2, Frode Norheim3, Calvin Panl, and
Aldons J. Lusisl

1 Department of Medicine/Division of Cardiology, David Geffen School
of Medicine, University of California-Los Angeles, Los Angeles, CA
90095, USA

2 Department of Nutritional Sciences, University of Wisconsin-Madison,
Madison, WI 53706, USA

3 Department of Nutrition, Institute of Basic Medical Sciences, Faculty
of Medicine, University of Oslo, Oslo, Norway

Obesity is driven by complex interactions between genetic and
environmental factors. While consumption of energy-rich diets along
with sedentary lifestyles contributes to the development of obesity,
how genetic factors affect an individual’s susceptibility to obesity due
to excess caloric intake remains poorly understood. Obesity poses a
major health risk as it is tightly associated with increased incidence of
metabolic disorders, such as type 2 diabetes and non-alcoholic fatty
liver disease (NAFLD). To identify novel genes related to obesity and
NAFLD, and to address directly gene-by-environment interactions,
we have developed a new high resolution mapping tool in mice: a
panel of about 100 well characterized strains of mice termed the Hy-
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brid Mouse Diversity Panel (HMDP). We fed the HMDP mice with
a high-fat/high-sucrose (HF/HS) diet for 8 weeks and examined a
variety of clinical and molecular phenotypes. We observed dramatic
strain-specific differences in obesity, insulin resistance, and hepatic li-
pid accumulation. Pathway analysis revealed that mitochondrial gene
pathways were specifically enriched in steatotic livers and diminished
complex I activity was associated with susceptibility to hepatic TG
accumulation. Genome-wide association studies (GWAS) identified a
number of loci contributing to obesity and insulin resistance. In addi-
tion, we identified a significant locus associated with hepatic steatosis
on chromosome 7 and validated Gdel, encoding glycerophospho-
diester phosphodiesterase 1, as the causal gene. Our results indicate
that mouse GWAS and systems genetics analyses provide a powerful
method to address gene-by-diet interactions that would be difficult to
study directly in humans.

Nutritional approach to ApoE direct thera-
peutics in Alzheimer’s disease

José Vinial , Vicent Bonet-Costal, Vicente Herranz-Pérez2,3, Mari Car-
men Blanco-Gandia4, Cristina Mas-Barguesl, Marta Inglés5, Patricia
Garcia-Tarraga2, Marta Rodriguez-Arias4, Jose Miriarro4, Consuelo
Borrasl, Jose Manuel Garcia-Verdugo2,3

1Department of Physiology. Faculty of Medicine. University of Valencia/
INCLIVA. 2Laboratory of Comparative Neurobiology, Institute Cavani-
lles, University of Valencia, CIBERNED. 3Multiple sclerosis and Neuro-
regeneration mixed unit, IIS Hospital La Fe. 4Department of Psycho-
biology. Faculty of Psychology. University of Valencia.5Department
of Physiotherapy. Faculty of Physiotherapy. University of Valencia.
Valencia Spain.

Amyloid-B (AP) clearance from brain, which is decreased in
Alzheimer’s disease is facilitated by apolipoprotein E (ApoE). Recently,
an ApoE directed therapeutics with bexarotene has proved useful to
treat Alzheimer’s in mice, by activating the retinoid X receptor (RXR)
moiety of the RXR/PPAR-y receptor. Genistein, a phytoestrogen pre-
sent in soya, increases the expression and also acts as an agonist of pe-
roxisome proliferator-activated receptor gamma (PPAR-y). Treatment
of an Alzheimer’s mouse model with genistein results in a remarkable
and rapid improvement in various parameters of cognition, such as
hippocampal learning, recognition memory, implicit memory and
odor discrimination. This is associated with a lowering of A levels
in brain, in the number and the area of amyloid plaques as well as
in microglial reactivity. Positron Emission Tomography (PET) images
confirm that genistein significantly reduce brain amyloid deposition.
Thus genistein, with or without bexarotene, is effective in treating ex-
perimental Alzheimer’s disease and lends itself as a possible treatment
of human Alzheimer’s.

Session 3.6. Systems Biology
approaches to nutrition
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A computational modeling approach to hu-
man nutrition.

Ines Thiele, Luxembourg Centre for Systems Biomedicine, University of
Luxembourg, Belval, Luxembourg

Lifestyle parameters, such as diet, are recognized as major modu-
lators of human health and have an important contribution to onset,
progression, and severity of various diseases. The effects of diet and
dietary adjustments need to be considered on an individual basis, tai-
lored to one’s genomic context and health state, that is, a personalized
nutriogenomics approach is required. A computational modeling ap-
proach of increasing importance is constraint-based modeling, which
has been applied to numerous biomedical and biotechnical questions.
A chief advantage of this modeling approach is that it is scalable.

The human metabolic model, assembled by the research communi-
ty, accounts for more than 7400 metabolic and transport reactions, en-
coded by over 1700 genes. Hundreds of molecular dietary components
are considered and their effect on human metabolism can be simulated.
Moreover, we have assembled metabolic models for 321 gut microbes,
commonly found in the human gut. Having these models at hand, we
can now systematically investigate diet-microbiota-host interactions.
For instance, modeling the interaction between the human metabolic
model and representative gut microbes under three different dietary
regimes revealed a global effect of microbial presence on host meta-
bolic phenotypes. The in silico gut microbiota served as an endocrine
organ as it produced important precursors of host hormone synthesis.
Moreover, the synthesis of important neurotransmitters was elevated
in the presence of the gut microbiota. Gut microbes also contributed
essential precursors for glutathione, taurine, and leukotrienes.

The presented computational modeling approach is mechanism-
based and as such has the potential to play an important role in advan-
cing personalized nutriogenomics.

The presented metabolic models can be queried at http://human-
metabolism.org.

This work was funded by an ATTRACT program grant from the
Luxembourg National Research Fund (FNR/A12/01).

Metabolic Diversity: Genes, Taste, Food pre-
ferences, Diseases and Diet.

Paolo Gasparini, Antonietta Rubino and Nicola Pirastu, Medical Ge-
netics, IRCCS-Burlo Garofolo/University of Trieste, Trieste, Italy and
Division of Experimental Genetics, Sidra, Doha, Qatar:

Taste is the most important factor of food preference/choice. The
recent identification of taste receptors provides new perspectives
on the interaction between genes versus the environment and food
preferences and intake. Genetic variations in taste perception are
well known for bitter, sweet and umami taste. In particular, TAS2R8
gene polymorphisms have a key role in determining differences
in the capacity to perceive bitter compounds such as PROP (6-n-
propylthiouracil) and PTC (phenylthiocarbamide) which are tasted
bitter to some people, “called tasters’, but are tasteless to others, so-
called “no tasters” However, TAS2R38 gene accounts for up to 85% of
phenotypic variance in PTC/PROP perception, suggesting that other
factors (genetic or not) may also contribute to PROP/PTC responsi-
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veness. Little is known on the genetic bases of human salt and sour
perception. Updated data on genetics of taste will be presented and
discussed. Moreover, sensitivity to the bitter taste of PROP or PTC
has been associated with differences in food preferences, although this
relationship has not been fully elucidated yet. Food preferences are the
first factor driving food choice and thus nutrition. They involve nume-
rous different senses such as taste and olfaction plus numerous other
factors such as personal experiences and hedonistic aspects. Although
it is clear that all of these have a genetic base up to now very limited
studies have been conducted. Moreover recent literature suggests that
food likings and preferences probably reflect actual consumption
better than food frequency questionnaires. For these reason we have
conducted the first large scale GWAS on food likings that comprises
more than 4000 people coming from Europe and Central Asia. Food
likings were assessed for 42 individual food likings through a standard
9-point scale questionnaire. Finally genome wide association analysis
was conducted on each population. Two step meta-analysis revealed a
series of genes most likely involved in food preferences for Artichokes,
Bacon, Broccoli, Coffee, Chicory, Dark Chocolate, Blue Cheese, Ice
Cream, Liver, Oil or Butter on Bread, Orange Juice, Plain Yogurt, Whi-
te Wine and Mushrooms. None of the identified genes encode for taste
or olfactory receptors highlighting new genes and pathways correlated
to food preferences. These results represent a first step in uncovering
the genes that underlie liking of common foods which in the end will
greatly help understanding the genetics of human nutrition in general.
Finally, the comprehension of the genetic basis of taste perception,
food preferences, and their relation to obesity and eating disorders in
specific populations is essential to elaborate preventive plans.

Session 3.7. Diet, clinical trials
and metabolism

Is there a true place for omega 3 fatty acids
to prevent cardio-vascular diseases?

Dr. Jean Dallongeville, Department of Epidemiology and Public Health.
INSERM U1167. Institut Pasteur de Lille. France.

During the past decades, numerous observation epidemiological
studies have analyzed the cardiovascular effects of omega-3 fatty acids
raising strong hope on their potential benefits. Cohort studies from
North-America, Europe and Asia have shown favorable associations
between intake of fish, the most abundant source of dietary EPA and
DHA, and the occurrence of cardiovascular events. Overall, the results
of the meta-analyses of prospective observational studies indicate that
consumption of fish or fish oil is associated with lower cardiovascular
mortality, especially fatal myocardial infarction and sudden cardiac
death, in populations without established CVD.

Indeed, a substantial number of large randomized clinical trials ha-
ve investigated potential effects of fish or omega-3 PUFA consumption
on CVD outcomes than most other food or nutrient. In contrast with
earlier intervention, the most recent trials provide at best equivocal
results, but most often show no effect of omega-3 PUFA on primary
outcomes. The reasons for such discrepancies will be analyzed. It ap-
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pears that most recent studies add little information to our understan-
ding of the effect of w-3 fatty acids on cardiac death prevention as the
primary outcome of these trial seldom include coronary death, they
lack sufficient statistical power or present methodological limitations.
In these trials however, examination of secondary endpoints (cardiac
death) is still suggestive of a beneficial effect of omega-3 fatty acids on
cardiac death prevention in patients with coronary heart disease.

In conclusion, together with ecologic evidence of omega-3 PUFA
consumption and CHD death rates across populations, provide strong
concordant evidence that consumption of fish or omega-3 PUFA
might principally reduce ischemia related cardiac death.

Is there a true place of marine omega 3 fatty
acids to prevent insulin-resistance?

Professor Jacques Delarue, MD, PhD, Department of Nutritional Scien-
ces & Laboratory of Human Nutrition, University Hospital/Faculty of
Medicine/University of Brest; France

Type 2 diabetes (T2D) is a worldwide increasing non-communi-
cable disease characterized by the association with insulin- resistance
and defects in insulin secretion. The main factors explaining this in-
creasing prevalence beyond polygenic predisposition are obesity and
sedentariness. The basic mechanisms sustaining insulin-resistance
(IR) and defects in insulin-secretion are becoming better known.
Insulin-resistance relates to the liver, muscle and adipose tissue (AT).
Hepatic glucose production is excessive, due to increased gluconeoge-
nesis, and uptake of glucose by muscle - that contributes the most to
whole body glucose uptake - and to a lesser degree by AT, is severely
impaired at stage of overt diabetes. In addition, the ability of insulin
to inhibit lipolysis is also impaired, which contributes to the increased
flux of non-esterified fatty acids (NEFAs). This increased flux associa-
ted to other factors such as: defect in fatty acid oxidation in muscle
because of insufficient physical activity, lower mitochondrial oxidative
capacity (in aged people), defect in fat storage into AT because of its
defect of expandability (hypertrophy of adipocytes in obese people)
lead in fine to ectopic fat storage into muscle, liver and 88 cells (1).
This ectopic fat storage associated with increased NEFAs flux leads to
“lipotoxicity”

The great interest toward the potentiality of long chain n-3 polyun-
saturated fatty acids (LC n-3 PUFA) - generally given as fish oils (FO)
- to prevent IR relates to the pioneer experimental work of Storlien et
al. in 1987 (2). These authors showed that a very high amount of fish
oil (20%) protected rats from high fat diet-induced liver and muscle
IR. Many mechanisms have been proven or advocated. Prevention of
muscle IR by LC n-3 PUFA was associated to their incorporation into
muscle cells membranes, to alesser triglycerides ectopic storage, which
alleviates lipotoxicity and to a prevention of both decrease in PI3K
activity and GLUT4 transporters abundance (3). The lesser increase
in muscle triglycerides (TG) was due to an increase in fat oxidation,
which could be mediated through adiponectin, which is enhanced by
LC n-3 PUFA (4). Adiponectin increases fatty acid oxidation through
the activation of AMPK, p38 MAPK and PPARa (5). In liver, LC n-3
PUFA prevent IR through many mechanisms such as activation of
PPARa, which stimulates FA oxidation, suppression of the nuclear
abundance of SREBP-1¢, ChREBP, and MLX, which depresses de novo
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lipogenesis and stimulates FA oxidation (6), activation of AMPK and
alleviation of inflammation and oxidative stress.

Generally, if it has been shown that a high amount of LC n-3 PUFA
prevented IR, data are contradictory with those obtained when lower
amounts are given to rodents. A moderate dose of LC n-3 PUFA (7%
FO) increases liver IR during high-fat diet and decreases insulin secre-
tion while preventing muscle IR (7), but a 6% FO dose prevents both
liver and muscle IR induced by a high sucrose diet (8) without being
able to reverse IR when given once IR installed. In addition, a low
dose of FO (2%) decreases PI3K activity in both liver and muscle and
amplified the depressing effect of dexamethasone (a glucocorticoid)
on PI3K (9). However, physiologically IR was not aggravated.

In humans, works of Ebbesson’s group in Eskimos from Alaska
demonstrated that reintroduction of LC n-3 PUFA (traditional diet)
in westernized Eskimos reduced drastically components of metabolic
syndrome and incidence of diabetes (10). We observed that 1.8 g/d
EPA + DHA given as fish oil decreased the insulinaemic response
to oral glucose in healthy subjects (11) and partially prevented the
hyperinsulinaemic response during dexamethasone-induced IR in
healthy subjects (12). These data strongly suggested the ability of LC
n-3 PUFA to increase insulin sensitivity and to prevent at least par-
tially IR induced by a glucocorticoid. However, recently we observed
that a lower dose of FO (860 mg/d EPA + DHA) aggravated liver and
peripheral IR in dexemathasone-treated healthy subjects.

Many meta-analysis have been performed with contradictory con-
clusions about the ability of LC n-3 PUFA to prevent T2D diabetes. It
appears that LC n-3 PUFA have preventive effect towards T2D in Asian
populations but may be not in western populations (13). However, a
very recently published Finnish Diabetes Prevention Study carried out
in 407 overweight patients with glucose intolerance (pre-diabetes) fo-
llowed up 11 years concluded that serum LC n-3 PUFA concentrations
at baseline predicted lower T2D incidence (- 28%)(14).

The contradictory data about a preventive effect of LC n-3 PUFA
on IR and/or IR is likely to be explained of many confounding factors:
a) the duration and dose consumed; b) the type of n-3: fish oils, ethyl
esters, phospholipids, oily fish; c¢) the concomitant amount of other
fatty acids such as LC n-6 PUFA which may counteract their effects;
d) the counteracting effect of whole diet e.g. western diet rich in sa-
turated fat, n-6 PUFA, sugars; e) the background consumption of n-3
(from the childhood or more recently; f) the genetic background of
populations; g) the specific effects of EPA vs. DHA, which may differ
or could be antagonistic towards some biochemical pathways.

The persistent controversy advocates for conducting other well-
designed mechanistic studies in human models of reversible induced
IR (for evident ethical reasons). The availability of very high concen-
trates (= 90%) of EPA and DHA would also permit to compare their
potential benefit. The studies in animal models although not always
extrapolable to humans remain required to better define the targets
of the effects of LC n-3 PUFA and help to better focus the objectives
of human trials. It would also been useful to better delineate in cross-
sectional and intervention studies the phenotype of the subjects as
well as the environmental factors such as composition of diet, physical
activity, degree of overweight, etc...

L. Delarue J, Magnan C. Free fatty acids and insulin resistance.
Curr Opin Clin Nutr Metab Care. 2007 Mar;10(2):142-8.

2. Storlien LH, Kraegen EW, Chisholm DJ, Ford GL, Bruce
DG, Pascoe WS. Fish oil prevents insulin resistance induced by high-
fat feeding in rats. Science. 1987 Aug 21;237(4817):885-8.
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Is there any deleterious metabolic effect of
fructose intake?
Luc Tappy, M.D, University of Lausanne, Switzerland

Fructose, which has been a minor constituent of human diet
throughout most of Man’s history, represents nowadays close to 10%

of our total energy intake. This is mainly due to a high consumption of
fructose-containing caloric sweeteners (FCCS). Epidemiological data
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strongly suggest that FCCS intake is associated with obesity, diabetes
mellitus, and cardio-vascular diseases. Animal studies further indicate
that high FCCS dies induce metabolic dysfunctions in rodents similar
to those associated with the metabolic syndrome in humans.

In humans, epidemiological studies suggest that consumption of
FCCS is associated with body weight gain, possibly due to FCCS fai-
ling to adequately suppress food intake. There is also strong evidence
that, when consumed at high doses, it can increase plasma triglyceride
concentrations and intrahepatic fat concentration, and may thus pro-
mote the development of atherosclerosis and non-alcoholic fatty liver
disease. The mechanisms underlying these effects remain debated.

The potentially adverse effects of high FCCS diets on metabolic
health can be modulated by environmental factors. Physical activity
and a high protein diet have been shown to attenuate the effects of
FCCS. Future perspectives and practical implications for clinical nu-
trition and public health will be discussed

Association of polygenic genetic risk score
with BMI is modified by the presence of de-
leterious alleles in monogenic obesity genes

AUTHORS: Andrianos M Yiorkas a, Nikman Adli Nor-Hashim a, Su-
zanne IM Alsters a, Anna Zekavati b, Alona Sosinsky b, Michael Mueller
b, the NutriTech Consortium, Alexandra IF Blakemore a

a Section of Investigative Medicine, Division of Diabetes, Endocrinology
and Metabolism, Imperial College London, Hammersmith Hospital,
London, UK

b NIHR Imperial BRC Genomics Facility, Faculty of Medicine, Imperial
College London, Hammersmith Hospital, London, UK

INTRODUCTION: Genome-wide association studies of body
mass index (BMI) have identified numerous single nucleotide poly-
morphisms (SNP) with individually-modest effects. Although a com-
bined genetic risk score (GRS) is robustly associated with BMI, it has
low predictive value. The prevalence of predicted deleterious alleles in
monogenic obesity genes is higher than previously thought and such
alleles may interact with GRS to influence BMI.

OBJECTIVES: To examine the extent to which GRS for obesity and
the ‘load’ of deleterious alleles in known obesity genes jointly contri-
bute to obesity risk, and to investigate any influence this might have on
weight loss after a period of controlled caloric restriction.

METHODS: 72 European Caucasian adults (age 50-65 years, BMI
24.7-35.6 kg/m2) were enrolled in the NutriTech cohort. 40 partici-
pants were assigned to a 12-week caloric restriction intervention.
Whole exome sequencing was performed using the Agilent SureSelec-
tXT Human All Exon V4+UTRs (71Mb) kit. 33 known obesity genes
were screened for non-synonymous variants annotated as deleterious
by SIFT and Polyphen?2 prediction software. SNP genotyping was ca-
rried out using the Illumina Human OmniExpress v24 beadchip. GRS
was computed using effect sizes from the latest GIANT meta-analysis.

RESULTS: Weighted GRS was not associated with BMI at baseline
(n = 72). However an epistatic effect was seen (Pinteracton = 0.011;
adjusted for age and gender) such that high GRS was associated with
BMI (P=0.005) in subjects in the lowest tertile for deleterious allele,
but not in the highest tertile for deleterious allele load, (P = 0.476).

12th European Nutrition Conference 2015

g
o
8
&
A
&
©
£
=)
S
S
3




Analysis of the caloric restriction group (n = 40) showed a similar
epistatic effect on percentage weight loss (Pinteracton = 0.026).

CONCLUSIONS: These results suggest that GRS makes a relatively
greater contribution to BMI in subjects with lower genetic load of
deleterious alleles in monogenic obesity genes.

Session 3.8. Nutritech - Pheno-
typic Flexibility as key mecha-
nism in nutrition related health

Introduction on NutriTech and the concept
of Phenotypic Flexibility
Lydia Afman, Wageningen University, The Netherlands

NutriTech builds on the foundations of traditional human nutri-
tion research using cutting-edge

analytical technologies and methods to comprehensively evaluate
the diet-health relationship and

critically assess their usefulness for the future of nutrition research
and human well-being. All methods are applied in an integrated
manner to quantify the effect of diet on “phenotypic flexibility”, based
on metabolic flexibility (the capacity for the organism to adapt fuel
oxidation to fuel availability) but extending the area of flexibility to
all processes and mechanisms involved in absorbing metabolic cha-
llenges. NutriTech moves beyond the state-of-the-art by challenging
metabolic and inflammatory homeostasis and applying the integrated
technologies to assess the underlying and related cell biological and
genetic mechanisms and multiple physiological processes of adapta-
tion.

NutriTech aims to evaluate the value of emerging technologies in
the quantification of subtle effects of dietary interventions on metabo-
lic and physiological adaptive processes in response to a shift from a
suboptimal to a healthy diet.

The human intervention study performed within NutriTech has
been finalized, and included 72 participants who underwent two
study parts. The first part deals with the quantification of food intake
through a metabolomics based quantification of plasma (n=53 parti-
cipants). For this purpose, the subjects consumed a set of standardized
meals, with varying amounts of macronutrients over a period of three
weeks. The second part of the intervention study was a parallel design
where 40 subjects change their habitual food intake to a 20% dietary
restriction and optimally healthy food choice. At the start and after the
12 week intervention, all subjects did a complete phenotypic quantifi-
cation including three challenge tests, a whole body MRI, and multi-
level omics assessments of plasma as well as, blood cells, muscle and
adipose biopsies. Technologies include genomics, transcriptomics,
proteomics, metabolomics, microbiome, laser scanning cytometry,
NMR based lipoprotein profiling and advanced imaging by MRI/MRS.

The project is now finalizing a unique dataset on extensively phe-
notyped and genotyped subjects in the context of a dietary interven-
tion study, revealing a multitude of minor changes.
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NutriTech diet intervention study — classical
biochemistry biomarkers help to evaluate
phenotypic flexibility to a challenge test in
healthy subjects

Authors: 1Yoana Kiselova-Kaneva, 1Neshe Nazifova-Tasinova, 10skan
Tasinov, 2Bistra Galunska, 3Mariana Yordanova, 1Diana Ivanova

Affiliation: 1Department of Biochemistry, Molecular Medicine and
Nutrigenomics, Medical University - Varna, Bulgaria; 2Department of
Pharmaceutical Technologies, Medical University - Varna, Bulgaria;
3Military Medical Academy, Varna Military Hospital, Division of
Clinical Laboratory, Varna, Bulgaria

Introduction: NutriTech project aims to quantify the effect of diet
on “phenotypic flexibility” - the capacity of the organism to adapt to
challenges. Phenotypic flexibility includes all underlying biochemical
mechanisms and physiological processes.

Objectives: Our objective was to assess the impact of calorie res-
triction on classical biochemical and oxidative stress parameters, as
well as on the response to challenge tests.

Method/Design: Intervention study included 72 healthy and
overweight subjects, aged 50-65 years, males and females, randomly
divided into two groups - intervention group that received 20% ca-
lorie restricted diet and control group that received isocaloric diet.
Before and after the 12 week intervention a 4 day assessment period
was included, when oral glucose tolerance test (OGTT, Day 2), mixed
meal tolerance test (MMTT, Day 3) and MMTT with physical activity
(Day 4) were performed. Classical biochemistry and oxidative stress
parameters were measured in fasting samples and triglycerides in time
course during challenge tests.

Results: Certain biochemistry and oxidative stress parameters
changed significantly at the day after OGTT (at Day 3) as compared
to the levels at day 1. Before the intervention a significant difference
between the study groups was established regarding OGTT response.
The intervention resulted in significant improvement of biochemical
and oxidative balance parameters in the calorie restricted group only.
However, a change in the response to glucose challenge was establis-
hed in both groups. No significant impact of calorie restriction on
triglyceride dynamics during tolerance tests was established.

Conclusion: OGTT triggers prolonged response that can be
quantified on the next day and the response can be modified by diet
intervention. Calorie restriction results in significant improvement of
the biochemical and oxidative stress parameters in healthy overweight
individuals.

Are Acylcarnitines in Plasma Markers of
Phenotypic Flexibility?

Jarlei Fiamoncinil, Barbara Gelhausl, Alexander Haagl, Milena Szc-
zegielniak2, Eleanor Croop2, Denise Sonntag3, Gary Frostl, Ben Van
Ommen4, Hannelore Daniell.

2 - Nutrition and Dietetic Research Group, Department of Medicine.
Imperial College. London
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1 - ZIEL - Research Center of Nutrition and Food Sciences, Abt. Bioche-
mie. Technische Universitit Miinchen. Freising, Germany

3 - BIOCRATES Life Sciences AG. Innsbruck, Austria.
4 - TNO, Research Group Microbiology & Systems Biology, Zeist, The
Netherlands

Introduction - Acylcarnitines are involved in the transport of acyl
groups into the mitochondria, mirroring in composition the cellular
pool of acyl-CoAs. These metabolites are also found in plasma and
indicate changes in fatty acid and amino acid oxidation, serving as
markers of inherited metabolic disorders.

Objective — The aim of this study was to assess plasma concentra-
tion of acylcarnitines in human volunteers during dietary challenges
as a measure of phenotypic flexibility.

Methods — Within the Nutritech project, volunteers underwent a
lifestyle intervention with 20 % reduced caloric intake during 12 wee-
ks and were challenged with an oral glucose tolerance test (OGTT)
before and after the intervention. Plasma samples were collected at 7
time points and acylcarnitines measured using the LC-MS/MS based
AbsoluteIDQ p180 kit (Biocrates, Innsbruck, Austria).

Results — Despite resulting in a weight loss of 4.5+0.2 Kg (com-
pared to 0.3+0.1 Kg in control group) the lifestyle intervention did
not change fasting plasma concentrations or the kinetics of plasma
acylcarnitines during the OGTT. As insulin and glucose levels increa-
sed following glucose intake, plasma concentration of acylcarnitines
rapidly decreases as a consequence of inhibition of fatty acid oxidation
and return thereafter to initial levels when insulin levels are declined.
These dynamic changes appear to be linked to the efficiency of glu-
cose homeostasis, since volunteers with faster glucose clearance also
showed faster return of acylcarnitine concentrations to their initial
values, while in participants with slow glucose clearance the return of
acylcarnitine levels was not observed even at 240 min.

Conclusion - Plasma concentrations of acylcarnitines respond
quickly to an OGTT and seem to follow in their dynamics the capacity
of glucose clearance found between volunteers. They provide insights
into the efficiency of insulin to suppress lipolysis as well as fatty acid
and amino acid oxidation.

Effect of caloric restriction on transcriptio-
nal response in metabolic challenge tests in

PBMCs of humans (part of NutriTech study)

Van Bussel, LPG.1,2, Afman, L.A.1, Division of Human Nutrition,
Wageningen University & Research centre, Bomenweg 2, 6703 HD Wa-
geningen, The Netherlands

Introduction: Health has recently been redefined as an organism’s
ability to adapt and to implement own control in light of physical,
emotional and social challenges of life. Within the NutriTech project
we defined health as ‘phenotypic flexibility’: the capacity to adapt to
the continuously changing environment in time and space. Examples
of metabolic challenges to study phenotypic flexibility are the oral
glucose tolerance test (OGTT) and the mixed meal test (MMT).
Caloric restriction (CR), the consumption of less energy without mal-
nutrition, is hypothesised to increase health and has been used as a
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model to investigate the response to metabolic challenges in different
health-states.

Objectives: We aimed to study phenotypic flexibility by means of
whole genome transcriptional response in human peripheral blood
mononuclear cells (PBMCs) upon an OGTT and a MMT challenge
before and after a CR diet intervention. As CR is expected to result in a
healthier state, we expect an improved response to metabolic challen-
ges and a change towards a healthier gene expression profile.

Design: 72 healthy, overweight men and women, aged 50-65, were
subjected to an OGTT and a MMT, before and after a 12 week inter-
vention with either a 20% CR diet or a control diet. Total RNA was
isolated from PBMCs during the OGTT at time points: 0, 30, 60, 120
min, and during the MMT at time points: 0, 60, 120, 240, 460 min.
PBMC RNA of all time points was used to evaluate whole genome
gene expression response using Affymetrix microarrays.

Results: A total number of 1247 microarrays are currently analy-
sed. Results will be available at the time of the conference.

Session 4.10 Nutrition and
health throughout life cycle:
the role of grain products

Health benefits of cereal foods and their
components: an overview

Riccardi G., Department of Clinical Medicine and Surgery, Federico 11
University, Naples, Italy

Background: Cereal foods are the most relevant source of carbo-
hydrates in the human diet; they give a substantial contribution to the
energy intake and play an important role in substrate metabolism. The
available evidence has been reviewed in order to better understand the
relationship between cereal food intake and chronic diseases.

Methods: A PubMed search was undertaken utilizing as key-words
cereals (refined and wholegrain) plus other terms identifying relevant
chronic diseases; both epidemiological and human intervention stu-
dies have been included.

Results: Relationships between cereal food consumption and health
outcomes indicate that habitual wholegrain consumption is associated
with a lower risk of cardiovascular diseases, type-2 diabetes and some
types of cancer. Mechanisms underlying these associations are linked
to carbohydrate digestibility in the small intestine (lowering postpran-
dial glucose, insulin and lipid rises) and to fermentation of undigested
carbohydrates in the colon. Cereal features able to influence these
mechanisms are not yet completely elucidated; however, the role of
the amount of fibre, nutrient composition, food structure, glycaemic
index and polyphenol content has been clearly established. Cereal spe-
cies vary for these features; this explains why their impact on disease
risk factors may differ according to the cereal types. The ecological
sustainability is another reason for supporting the consumption of
cereal products. The Ecological Footprint is a measure of the exten-
sion of land or maritime plots necessary to regenerate the resources
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consumed and absorb the waste produced by a single human activity.
According to this index, animal products have a three to five times
larger ecological impact then cereal products.

Conclusions: The habitual consumption of cereal foods (particu-
larly wholegrain) helps to reduce the risk of major chronic diseases
like diabetes, cancer and cardiovascular diseases. In addition, it has a
beneficial impact on ecological sustainability.

Science-based health messages to consu-
mers and effective ways for increasing who-
legrain consumption

Tetens I, National Food Institute, Technical University of Denmark,
Denmark.

Introduction: Communication of wholegrain health messages to
consumers should be based on scientific evidence.

Objectives: To provide an overview of the scientific substantiation
of various categories of health messages to consumers on wholegrain
and to discuss some ‘best practice’ examples of effective ways for incre-
asing consumption of wholegrain.

Method/design: Different science based health messages including
food-based dietary guidelines and nutrition and health labels, inclu-
ding claims are reviewed with respect to their scientific substantiation.
Cases are provided on best practice for increasing wholegrain con-
sumption in the general population.

Results: A number of food-based dietary guidelines including
specific guidelines on wholegrain consumption is based on primarily
observational data on associations between wholegrain intake and
health outcome and/or risk of disease. The level of scientific evidence
on the associations varies with regard to type of wholegrain and disea-
se outcome. Dietary guidelines on whole grain are communicated in
various ways and in some cases as quantitative advice. Quantifying the
intake is a special challenge and sometimes includes considerations of
dietary fibre. The scientific substantiation required in the legislation
for nutrition and health claims in the European context include a cha-
racterization of wholegrains and/or the wholegrain product, substan-
tiation from randomized controlled studies in the target population
and possibly other supportive data. ‘Best practice’ cases on wholegrain
campaigns suggest a potential for increasing wholegrain consumption
in the general population and that many factors are important for
success. The Danish Private-Public-Partnership on wholegrain will be
discussed as such an example.

Conclusions: A review of various wholegrain health messages
shows that the scientific substantiation and the level of evidence
behind the messages vary. Case studies on successful wholegrain
campaigns suggest that other factors than health messages are also
important for changes in wholegrain consumption.

Cereal fibre and psychological wellbeing in
young and middle-aged adults

Lawton C., Struthers L., Croden E, Camidge D., Myrissa K., Gusnato A.,
Dye L., University of Leeds, UK
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Introduction: Benefits of higher dietary fibre consumption for
laxation and health are well recognised. However, few studies have
explored potential additional benefits such as improved psychological
wellbeing.

Objectives: To provide an overview of the effects of recent dietary
cereal fibre interventions on psychological wellbeing.

Method/design: Data from three intervention studies which aimed
to increase fibre intake, mainly derived from cereal or wheat bran,
varying in duration from 2 to 12 weeks are reported. Low fibre con-
sumers (<15g/day) increased their fibre intake by incorporating high
fibre breakfast cereals and snacks into their usual diet for 2 weeks in
two studies (Study 1: n=153 males and females; Study 2: n=23 fema-
les). Study 3 compared effects of two 12 week dietary interventions;
general healthy eating alone (HE) and HE plus advice to increase fibre
(HE+F) intake to 25g/day, in 71 overweight women. Daily ratings of
psychological wellbeing were completed in all studies.

Results: In Study 1 and 2, significant improvements were found
in subjective perception of general wellbeing relative to baseli-
ne - feeling less fat, stress, mental and physical tiredness, difficulty
concentrating and more slim. In Study 1 participants also reported
feeling significantly more mentally alert, happy and energetic during
the intervention. In general these benefits increased with increasing
cereal/fibre consumption. In Study 3, women following HE+F signifi-
cantly increased their fibre intake up to 25g/day. Wellbeing symptoms
improved significantly irrespective of diet. However, those following
HE+F felt significantly less fat than those following HE across all 12
weeks and slimmer than those on HE alone during weeks 5-12 of the
intervention.

Conclusions: Encouraging consumption of products high in wheat
bran offers an acceptable strategy to increase dietary fibre intake and
can produce improvements in psychological wellbeing in a relatively
short period (2 weeks).

Cereal fibre and wholegrain: impact on gut
microbiota and health

Delzenne N. M., Neyrinck A. M., Bindels L., Metabolism and Nutrition
Research Group, Louvain Drug Research Institute, Université Catholique
de Louvain,, Avenue E. Mounier, 73, B1.73.11, 1200 Brussels, Belgium.
Tel.: +322 764 73 67;fax: +322764 73 59.

Introduction: Gut microbial dysbiosis, meaning alterations of
some specific bacteria or bacterial functions, is associated with the
occurrence or the evolution of various diseases, metabolic and be-
havioural disturbances. Some dietary components, considered as
prebiotics, appear as important modulators of the gut microbiota
with positive consequences on host health. Arabinoxylans (AX), the
most abundant non-digestible carbohydrates in wheat, mostly present
in bran and aleurone fractions, are selectively degraded by intestinal
bacteria expressing xylanases and arabinofuranosidases. Results: Most
experimental data report the interest of short chain arabinoxylans in
animal models of obesity, and in humans. In addition to AXOS (short
chain AX produced by enzymatic processing), aleurone, wheat bran
fractions or long chain AX induce caecal and colon enlargement,
increase caecal Bifidobacteria, and improve obesity related metabolic
disorders, including insulin resistance, in mice. Importantly, some
wheat bran derivatives can modulate other types of bacteria (Rosebu-

Ann Nutr Metab 2015; 67(suppl 1)~ 51




ria spp. Bacteroies/Prevotella spp.) which contribute to lessen systemic
inflammation and adipogenesis. The potential mechanisms by which
the wheat bran products act on host metabolism through interaction
of the gut microbiota, are the production of bioactive metabolites
(conjugated linoleic acids, short chain fatty acids...), changes in gut
endocrine functions (increase in glucagon-like peptide-1), and im-
provement of gut barrier function (demonstrated for AXOS). Human
intervention studies assessing the effects of wheat-derived AX(OS) on
glucose metabolism allowed to point out in most studies, a decrease in
glycaemia in diabetic patients.

Conclusion: Recent studies indicate that wheat bran (fractions)
have beneficial effects on metabolic health. More research is needed
to connect the effect of the different constituents of wheat bran on gut
microbiota with the improvement of host metabolism, in the context
of obesity, but also in all other situations in which dysbiosis associated
with changes in gut barrier and gut functions occurs.

Session 4.1. Healthy Nordic
diet and cardiometabolic di-
sease prevention - Part 1 Car-
diometabolic effects of healthy
Nordic diet

Healthy Nordic diet and metabolic syndro-
me — the Sysdiet study

Matti Uusitupa, on behalf of the Sysdiet Study Group, Institute of Public
Health and Clinical Nutrition, University of Eastern Finland, Finland

Introduction: Metabolic syndrome is a cluster of cardiometabolic
risk factors associated with central obesity. It predicts the development
of type 2 diabetes and increases the risk of atherosclerotic vascular
diseases. Lifestyle changes form the cornerstone for the prevention
and treatment of metabolic syndrome. Different dietary patterns have
been suggested for the management of cardiometabolic disorders.
Among these, the traditional Mediterranean diet has been most ex-
tensively studied. Objective and study design: The randomized Sysdiet
study (N=166) was aimed to examine the effects of a healthy Nordic
diet on cardiometabolic risk factors and low grade inflammation in
individuals with features of metabolic syndrome. The study with 18 to
24 weeks duration was performed in six Nordic centers in Denmark,
Finland, Iceland and Sweden. In order to keep body weight unchan-
ged the diet was isocaloric. It consisted of Nordic choices for healthy
diet; rapeseed oil, soft margarine, Nordic berries, fruits, vegetables, 3
fish meals a week, whole grain products and low fat dairy products.
Intakes of sugar and salt were restricted according to Nordic dietary
recommendations. Control group followed an average Nordic diet
with lower fiber intake, but higher intake of e.g. saturated fats. Both
diets were monitored with food records and dietary biomarkers. Re-
sults; The healthy Nordic diet resulted in better lipid and lipoprotein
profile and lowered IL-1 Ra level as compared to control diet, but there
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were no differences in changes of glucose metabolism or office blood
pressure between the groups. Better adherence to healthy Nordic diet
was associated with more beneficial changes in serum lipids and blood
pressure. Ambulatory blood pressure was lowered by healthy Nordic
diet. Conclusion: Healthy Nordic diet results in substantial improve-
ment in serum lipid profile and low grade inflammation, and seems to
reduce blood pressure.

Nordic diet in obese subjects: results from
the SHOPUS study

Thomas Meinert Larsen, Department of Nutrition, Exercise and Sports,
Faculty of Science, University of Copenhagen, Denmark

Introduction: The Mediterranean Diet is known to induce weight
loss and lower risk of disease, but it has been proposed that other re-
gional diets could have similar health benefits.

Objectives: We tested the health effects of “The New Nordic Diet’,
a healthy, ecologically sustainable and palatable new food and eating
concept based on regional foods and adapted to the local food culture.

Design: In the SHOPUS project, a total of 181 centrally obese Da-
nish men and women were randomly assigned to either NND (high
in fruit, vegetables, whole grains and fish) or an Average Danish Diet
(ADD). Participants received cooking books, cooking courses and all
foods ad libitum and free of charge for 26 weeks, using a shop model.
The participants were invited to a 1-year follow up visit.

Results: A total of 147 adults completed the 26 weeks intervention
(81%) (NND 81%; ADD 82%). High dietary compliance was achieved,
with very significant differences in dietary intake between groups.
Mean weight change was -4.7 kg (SEM 0.5) for NND versus -1.5 kg
(SEM 0.5) for ADD (adjusted difference -3.2 kg (95% CI: -4.6, -1.8;
p<0.001). NND induced greater reductions in systolic blood pressure
(adjusted difference -5.1 mmHg (95% CI: -8.2, -2.1)) and diastolic
blood pressure (adjusted difference -3.2 mmHg (95% CI: -5.7, -0.8))
than ADD. The NND participants expressed higher satisfaction with
their diet. In the 1-year follow up period, those participants with hig-
her compliance with NND and increased physical activity experienced
lower body weight regain.

Conclusions: The Nordic Diet induces health benefits, including
weight loss and lowering of cardiovascular risk factors among centra-
lly obese individuals. These effects seems comparable with what can be
achieved with the Mediterranean Diet, suggesting that more localized
healthy food patterns could be adapted more broadly.

Introduction to a healthy Nordic diet: results
from the NORDIET study

Dr Ulf Risérus, Clinical Nutrition and Metabolism, Department of Pu-
blic Health and Caring Sciences, Uppsala University, Sweden

During the last five years, there has been an increased interest in
the potential health benefits of a healthy Nordic diet. A healthy Nordic
diet can be defined as a prudent diet that accord with current dietary
guidelines and includes foods that are locally produced or traditionally
used in the Nordic countries. A Healthy Nordic diet consists of a com-
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bination of healthy foods occurring in recommended dietary patterns
(e.g. Mediterranean diet and DASH-diet), and is to a quite large extent
a plant-based and fibre-rich diet that also includes fish. The Healthy
Nordic diet is low in added sugars, red meat, saturated fat and trans
fat, with the majority of fat coming from rapeseed oil, sunflower oil,
seeds and nuts (e.g. hazelnuts, almonds) and fatty fish. Carbohydrate
sources include wholegrain rye, barley and oats, but less from wheat.
In addition, fruits (e.g. apples and pears) and berries, as well as legu-
mes, vegetables, root vegetables and cabbages are also key foods. The
randomised NORDIET trial was the first controlled study that aimed
to investigate the cardiometabolic effects of a whole Healthy Nordic
diet. NORDIET included overweight hyperlipidemic men and women
who were randomised to consume either a Healthy Nordic diet (in
line with the Nordic Nutrition Recommendations, NNR) or a habitual
Swedish diet during 6 weeks. The intervention food was prepared and
provided by the investigators and given ad libitum. The effects on
cardiometabolic risk factors were pronounced with significant reduc-
tions in blood lipids (especially LDL cholesterol), blood pressure and
insulin. In addition, body weight was significantly lowered compared
with the control group. Notably, the lowering of body weight after the
healthy Nordic diet occurred despite the diet were given ad libitum,
probably reflecting the high-fibre content and low-energy density
of the diet. The results of the NORDIET trial and more recent trials
with longer duration suggest a potential preventive role of Nordic diet
in cardiometabolic disease prevention. Further controlled trials are
however warranted regarding the role of healthy Nordic foods in type
2 diabetes and cardiovascular disease prevention

Session 4.12. Yogurt consump-
tion benefits: global findings &
perspectives

Yogurt consumption for a healthier diet and
lifestyle: overview from cohorts from diffe-
rent countries and continents

Angelo Tremblay, Department of Kinesiology, Laval University, Quebec
City, Canada

Yogurt is generally considered as a healthy food because of its
nutrient composition, its profile of fermented food, and its link with
an improved metabolic fitness. Population studies show that yogurt
consumers report a greater intake of some nutrients, e.g. calcium and
protein, and fruits and vegetables compared to non-consumers. This is
concordant with recent data demonstrating that diet quality is impro-
ved in yogurt consumers. Other cohort studies have shown that yogurt
consumption is associated with a reduced body weight over time. Our
research experience with the Quebec Family Study reveals that yogurt
consumption might be the «signature of a healthy lifestyle». Indeed,
female yogurt consumers report a better macronutrient composi-
tion of the diet than non-consumers; they are also more physically
active and display feeding behaviors which are more compatible with
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body weight stability. This agrees with results of the Infogene Study
demonstrating that yogurt consumers are more prone to adhere to
a Prudent dietary pattern whereas non-consumers tend to exhibit a
Western pattern. In summary, currently available cohort studies tend
to show that yogurt consumption is associated with a healthy eating
pattern and lifestyle.

Yogurt & diabetes: overview of the recent
epidemiological studies

Jordi Salas-Salvadé, Human Nutrition Unit, Biochemistry and Biotech-
nology Department, IISPV, Rovira i Virgili University; and CIBERobn,
Instituto de Salud Carlos III, Reus, Spain.

The possible effects of dairy consumption on diabetes prevention
remain controversial. Largely owing to their saturated fat content,
dairy products are conventionally perceived as having an adverse
impact on health. However, they are nutrient-dense food and contain
high-quality protein, vitamins (A, D, B2, B12, and menaquinones),
and minerals (calcium, magnesium, and potassium), which have
been shown to have beneficial effects on T2D risk. Yogurt has also
some possible probiotic effects modulating glucose metabolism. In
this review we analyse all the epidemiologic studies evaluating the
association between yogurt consumption and diabetes. Most of the
published studies have demonstrated an inverse association between
the frequency of yogurt consumption and diabetes risk. In the frame
of the PREDIMED study, a clinical trial aiming at assess the bene-
ficial effect of the Mediterranean diet on the primary prevention of
cardiovascular disease, total yogurt consumption was also associated
with a lower T2D risk. In this study, an increased consumption of total
low-fat dairy and total yogurt during the follow-up was also inversely
associated with T2D. In addition, substituting one serving/day of a
combination of biscuits and chocolate and whole grain biscuits and
homemade pastries for one serving/day of yogurt was associated with
a 40 and 45 % lower risk of T2D, respectively. Therefore, we conclude
that a healthy dietary pattern incorporating a high consumption of
dairy products and particularly yogurt may be protective against T2D
in older adults at high cardiovascular risk highly predisposed to deve-
lop this condition. Clinical trials are warranted to definitively conclu-
de that yogurt consumption have preventive effects on type 2 diabetes.

Yogurt & Weight: New Insights on the Evi-
dence.

Richard L. Atkinson. Virginia Obesity Research Institute, Richmond,
VA, USA

Introduction: Overweight and obesity cause major health problems
worldwide in both developed and undeveloped countries. A high
priority public health goal is to prevent further weight gain in normal
weight and overweight people. Interventions that are feasible for the
whole population are needed. Yogurt is a popular food worldwide
recognized as a “health food” Although many bacteria have been
included as probiotics for health, classically yogurt is defined by only
two: Streptococcus thermophilius.and Lactobacillus delbrueckii.
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Objectives: Evaluate the world’s literature on yogurt for weight
management.

Methods: The York Health Economics Consortium and collabora-
tors performed a comprehensive literature search identifying papers
on yogurt and weight management. Selection criteria were studies of
classical yogurt only, probiotic bacteria were excluded, as were studies
on individuals with various diseases.

Results: From 13,000 potential papers, 69 met potential criteria and
22 were selected, including 7 cross-sectional, 6 cohort, 2 crossover, and
7 controlled trials. All cross-sectional and cohort trials showed a bene-
ficial association of yogurt and one or more body weight/composition
measures. Limitations were that all dietary data were self-reported,
confounding variables not completely controlled, and correlation is
not causation. Two crossover studies were small, short duration, and
uninterpretable. Five of seven controlled trials had major limitations
including self-report of intake, inadequate or irrelevant research de-
sign, few subjects, inadequate description, etc. One well controlled,
randomized study had clear results showing a beneficial effect of yo-
gurt, but improper design to address effects of yogurt alone. Five of six
RCT showed a beneficial effect of yogurt, but only one was significant.

Conclusions: Yogurt is a “health food” accepted by most people
and has potential for prevention and treatment of overweight/obesity.
Previous studies give optimism for yogurt for weight management, but
future well-designed randomized, controlled trials for proof of princi-
ple and large population studies for feasibility are needed.

Session 4.13. Lifestyle Medici-
ne: Preventing and Treating Li-
festyle-related Chronic Disea-
ses in the 21st Century

Benefits of physical activity

Pekka Puska, Professor; MD, PhD, MPolSc, Ex Director General, Natio-
nal Institute for Health and Welfare (THL), Finland, President, Int. Ass.
of National Public Health Institutes (IANPHI)

Physical activity is important for prevention of a number of major
diseases and for promotion of good health and physical capacity. That
is why in the WHO ’s Global Strategy on NCD Prevention and Control
physical activity is one of the four behavioural targets for global NCD
prevention. The evidence for the major health benefits of physical
activity is strong and has been reported in numerous international
publications.

There is strong scientific evidence that regular physical activity
helps to lower the risk of early death, coronary heart disease, cerebro-
vascular stroke, adverse blood lipid profile, type 2 diabetes, metabolic
syndrome, colon cancer, breast cancer, weight gain, falls and depres-
sion and it improves cardiorespiratory and muscular fitness as well as
cognitive function. There is moderate evidence for favourable effects
on a number of other health benefits.
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More recent attention has been put on the other side of physical
activity: physical inactivity and sitting. From the public health point
of view the critical thing is to have the large very sedentary and sitting
part of the population to have at least some moderate activity daily.
That is why the global target for 2010-2025 in WHO's Global NCD
action plan for physical activity is expressed as 10 % reduction in
the insufficient activity of the populations. For individuals the usual
recommendations suggest at least 30 minutes of moderate physical
activity on most days, or 5.000-10.000 steps (aiming at 10.000) daily.

Actions and Interventions to Promote Phy-
sical Activity

Steven N. Blait, Professor, Departments of Exercise Science and Epide-
miology/Biostatistics, University of South Carolina

The traditional approach to exercise prescription is a useful techni-
que, but it falls short of meeting the needs of many individuals. Many
people dislike vigorous exercise. Others are confused by the somewhat
complicated instructions usually given as an exercise prescription. It is
important that exercise scientists and clinicians develop new ways to
encourage physical activity for the most sedentary and unfit members
of society. Some patients with chronic disease require a medically
supervised exercise regimen and some healthy persons may prefer
the traditional exercise prescription method. For others, a different
approach, termed Lifestyle Exercise, is proposed. A key feature of
the lifestyle method is to help individuals become their own exercise
counselor, and encourage them to follow problem-solving techniques
to learn how to integrate more physical activity into their lives. In this
approach the individual looks for opportunities to expend energy, even
in short bouts of activity. We have not made full use of the behavioral
medicine technology developed over the past 20 or 30 years as it can
be applied to physical activity interventions. These methods should be
applied to the problem of sedentary living. Behavioral principles and
methods such as self-monitoring of activity, creating social support,
making small incremental changes in behavior, and finding appro-
priate reinforcers should be adapted to physical activity interventions.
Exercise scientists and clinicians are challenged to seek creative ways
to help the public become more physically active.
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Session 4.2. Healthy Nordic
diet and cardiometabolic di-
sease prevention - Part 2 Sys-
tems biology to study Nordic
diet

Nordic diet and disease — results from the
Diet, Cancer and Health cohort

Anja Olsen, Danish Cancer Society Research Center

For decades, the Mediterranean diet has been associated with
lower risk of chronic disease and has consequently been considered a
model for healthy eating, whereas the interest in health effects of the
traditional Nordic diet is much more recent. The aim of our research
was to assess whether a diet based on healthy Nordic food items was
associated with incidence of myocardial infarction, type 2 diabetes,
colorectal cancer and to all-cause mortality.

The studies are based on the Danish prospective Diet, Cancer and
Health cohort, where to 57,053 men and women aged 50-64 years we-
re recruited between 1993 and 1997. Information on diet was obtained
by food frequency questionnaires and incident cases of the diseases
of interest were identified through record linkage with national regis-
tries. Six food items of Nordic origin with expected health promoting
effects were selected a priori (fish, cabbages, rye bread, oatmeal, apples
and pears, and root vegetables). Each participant was given one point
for intake above the sex specific median for each food item, resulting
in scores between 0 and 6 on the healthy Nordic food index.

After thoroughly adjustment for potential confounding, a higher
score on the healthy Nordic food index was related to lower incidences
of myocardial infarction and type 2 diabetes among both men and
women. For colorectal cancer, the index was significantly associated to
lower incidence among women but not men. For all-cause mortality,
the association was strongest among men and only borderline statisti-
cally significant among women.

Adherence to a healthy Nordic food index was found associated to
lower incidences of several major chronic diseases. The risk estimates
were of magnitudes very similar to what has previously been reported
for the Mediterranean diet index, supporting that a healthy Nordic
diet may be a relevant alternative from a public health perspective.

Metabolomic response to Nordic foods

Dragsted, L 1, Acat, E2, Giirdeniz, G1, Andersen, M-B1, Poulsen, S1,
Astrup, Al, Bro, R2, Engelsen, SB2., Savorani, F2, Brader, L3, Herman-
sen, K3, Schwab, U4, Kolehmainen, M4, Paananen, J4, Poutanen, KS4,
Cloetens, L5, Akesson, B5, Siloaho,M4,6, Savolainen, MJ6, Gunnarsdot-
tir, I7, Thorsdottir, 17, Ulven, SM8, Rosqvist, F9, Riserus, U9, Uusitupa,
M4, Larsen, TM1

1Department of Nutrition, Exercise and Sports, and 2Department of
Food Science, University of Copenhagen; 3Department of Medicine and
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Endocrinology MEA, Aarhus University Hospital; 4Institute of Public
Health and Clinical Nutrition, University of Eastern Finland; 5Bio-
medical Nutrition, Pure and Applied Biochemistry, Lund University;
6Institute of Clinical Medicine, Department of Internal Medicine, Uni-
versity of Oulu; Unit for Nutrition Research; 7University of Iceland and
Landspitali -The National University Hospital of Iceland; 8Department
of Health, Nutrition and Management, Faculty of Health Sciences, Oslo
and Akershus University College of Applied Sciences; 9Department of
Public Health and Caring Sciences, Clinical Nutrition and Metabolism,
Uppsala University

Introduction: Several studies have tested metabolic risk factors
following dietary intervention with Nordic diets. The SYSDIET study
tested a healthy Nordic diet according to the Nordic Nutrition Recom-
mendation (NNR) in five different countries while the SHOPUS study
in Denmark tested the “New Nordic Diet” designed to meet NNR
while also being sustainable and palatable.

Objectives: To investigate whether metabolic profiles 1) reflect
Nordic diets, 2) are improved by data fusion and 3) reflect dietary
compliance.

Methods: Plasma and urine samples from both studies were pro-
filed by one or several metabolomics platforms (LC-MS, GC-MS,
NMR) and the data analysed by PLS-DA.

Results: Metabolic profiles of both urine and plasma reflected the
Nordic or control diets with varying degree of performance, depending
on the analytical platform used. The best ROC-curves for the SHO-
PUS study had AUC’s above 0.8. Data fusion across platforms or sam-
ple types did not improve these models. The metabolic profiles from
SYSDIET also discriminated between the countries and centres where
the samples had been collected. There was only about 10% overlap
between the volunteers identified as potentially non-compliant based
on their most discriminating urine or plasma profiles. This may reflect
that relatively many volunteers are only occasionally non-compliant
while only few are more consistently non-compliant. For this latter
group the marker patterns included markers of several foods that were
clearly not part of the diet they were supposed to follow, supporting
the interpretation that these subjects were in fact non-compliant and
not just having individual characteristics of metabolism placing them
outside the main pattern.

Conclusion: Dietary patterns with Nordic foods are reflected with
good accuracy by metabolomics at the group level, but patterns of se-
veral samples from each volunteer may be needed to identify the more
consistently non-compliant participants. Data fusion did not improve
the models in this study.

Influence of Nordic diet on adipose tissue
and blood cell transcriptomics

Marjukka Kolehmainenl, Stine Marie Ulven2, Ingrid Dahlman3, Mari
Myhrstad4, Vanessa de Mellol, Jussi Paananenl, Matti Uusitupal, on
behalf of the SYSDIET research group

1Institute of Public Health and Clinical Nutrition, University of Eastern
Finland, Kuopio, Finland; 2Department of Nutrition, University of Oslo,
Oslo, Norway; 3Department of Medicine (H7), Karolinska Institute,
Stockholm, Sweden, 4Institute of Health, Nutrition and Management,
Oslo and Akershus University College of Applied Sciences, Oslo, Norway
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A healthy dietary pattern is associated with a lower risk of chronic
diseases. Healthy Nordic diet has been under intense investigation
during the last few years, and the studies on healthy Nordic diet have
shown many beneficial effects at the systemic level, such as its influen-
ce on the plasma lipid profile, low grade inflammation and blood
pressure. The SYSDIET dietary intervention trial was done within the
large Nordic consortium involving all 5 Nordic countries (Uusitupa
M. et al. ] Intern Med 2013). The objective of the transcriptomic SYS-
DIET sub-study was to investigate the effects of healthy Nordic diet
(ND) on global gene expression profile in subcutaneous adipose tissue
(SAT) (Kolehmainen et al 2015, Am J Clin Nutr) and in peripheral
blood mononuclear cells (PBMCs) (Myhrstad et al, in review) in
subjects with metabolic syndrome. Obese adults underwent an 18-24
week randomized intervention study comparing ND with the control
diet (CD). The subset of participants included were: the SAT samples
from 56 participants (ND: 31/CD:25), and PBMC samples from 66
participants (ND: 40/CD:26) from three SYSDIET study centres. The
inclusion criteria for the participants to be included in the sub-study
were: availability of samples, maximum weight change of +4 kg, highly
sensitive C-reactive protein concentration less than 10 mg/1 at the be-
ginning and the end of the intervention, and baseline BMI <38 kg/
m2. Samples were obtained before and after the intervention and were
subjected to global transcriptome analysis using Gene 1.1 ST Arrays
Affymetrix®). Results for the SAT showed that 128 genes were diffe-
rentially expressed in ND when compared to CD (nominal p<0.01,
false discovery rate 24%). The genes were overpresented in immune
response pathways, such as leukocyte trafficking and macrophage
recruitment, adaptive immune response and reactive oxygen species.
Global gene expression for PBMCs showed over 7,000 probe-sets that
were significantly down-regulated after intake of a ND compared to
a CD. Functional annotation analyses showed that the most strongly
dietary regulated gene transcripts were overpresented (FDR q-value
<0.05, Fold change >18%) in biological processes, pathways and net-
works related to immune response, and more specific to T cell media-
ted immune function. To conclude, a ND significantly decreases the
expression of genes related to immune response in participants with
metabolic syndrome when compared to CD. These results confirm
that healthy Nordic dietary pattern has anti-inflammatory properties
at the gene expression level.
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Session 4.22. Words, chats,
tweets and more. Nutrition
communication in public
health - hot topics

The Swiss Health Campaign ,,Easier Living.
With Movement — Nutrition — Relaxation”

Heinz Bonfadelli, Ben Fretwurst, Institute of Mass Communication and
Media Research, University of Zurich, Switzerland

Abstract: Nutrition policy is still focusing on technical, legal and
economic strategies. But these have to be supplemented by commu-
nication and education e.g. in the form of public communication
campaigns as well. Results of the evaluation of the Swiss Campaign
»Easier Living. With Movement - Diet — Relaxation” are presented
and discussed, based on a theoretical system model for the concep-
tion, realization and evaluation of public communication campaign.
Our theoretical model is based on elements like situation analysis,
campaign goals and target groups, campaign messages and channels
on the one hand and evaluation of campaigns on the other hand.

Nutrition communication in public health

Pekka Puska, Professor; MD, PhD, MPolSc, National Institute for
Health and Welfare (THL), Helsinki, Finland

Nutrition is as a whole the most important determinant of non-
communicable diseases, the diseases of lifestyle that dominate public
health in most parts of the world. Unlike previous years, and with
increase in standard of living, the great public is now well aware and
interested in information and news about diet and health. Healthy
nutrition has many aspects, and food choices and eating are much
more than health. It is culture, price, taste, ecology, agriculture, bro-
ader lifestyle etc. Thus public nutrition discussion is nowadays very
multifaceted. Because the topic is of great interest to people, media
gives it a lot of coverage - looking for anything new and controversial.
And the media and communication channels are now numerous, with
increasingly heterogeneous groups participating.

The nutrition communication in the media involves nutrition ex-
perts, authorities, commercial players and a variety of lay participants.
Science is challenged by personal experiences, and new fashions are
coming and going. Solid science about fats is old news. Salt and hyper-
tension is silent killer. Sugar is current top, and obesity is photogenic.
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Meat is under attack, supported by ecological considerations. In the
middle of the often confusing and frustrating discussions the comfort
for experts should be that in the long run usually hard scientific evi-
dence wins; the other alternative would be return to the dark Middle
Age.

Nutrition experts must also consider the objectives of the com-
munication. Is it only dissemination of information from the current
science, or is it also communication for change? And if also that, is it
communication for individuals or for policy? Effective communica-
tion should have messages that are clear enough, match with the local
situations and allow for interaction. Multiple channels and partners
should be used. Communication for change should specify practical
change skills and messages to increase social and environmental
changes. A key issue is to combine communication programmes with
practical health promotion activities in the field and, if possible, with
related policies.

Session 4.24. Personalized nu-
trition: from science to service

Personalized nutrition: from science to re-
ality
Ben van Ommen, TNO, The Netherlands

Ten years ago, the first “Personalised Nutrition Conference” was
organised by NuGO with 300 participants. Since then, numerous nu-
trigenetics services, on-line personalised dietary advice services and
research projects have passed, creating noise, scepticism, regulatory
defence mechanisms, and a lot of review papers. So, where are we now?

Science - there is extensive scientific evidence for the benefit of nu-
trient consumption differing from dietary reference intake values for
population sub-groups, which differ with age, health status, behaviour
and goals. Genetic variation may be involved but is not, usually, the
major contributor to this deviation.

Technology - nutritional systems biology technologies can quan-
tify minute differences in health status, development, and the impact
of nutrition. The use of stress response quantification allows this to be
done close to optimal health. Minimally invasive sampling and “do-it-
yourself” technologies are maturing, and allow personal participation
in advice systems.

Infrastructure - data for nutrient/ dietary advice is scattered and
needs urgently to be combined and harmonised, and made easily
accessible for science, commerce and individuals. The FP7 QuaLiFY
spin-off, Quisper (www.quisper.eu), fills this gap. In addition, to
obtain personalised dietary advice, individuals need to store, access,
understand and valorise their health data, and infrastructures (“bio-
passports” and health data cooperatives) need to be established.

Socio-economic - there needs to be a shift from public health
nutrition to personal nutrition needs, to coincide with a shift from
disease economy to health economy: staying healthy needs to become
profitable both for the citizen and the economy. Only then can tools,
products and services for personal nutrition and health, ranging from
molecular diagnostics to motivational tools, be professionalised.
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QuaLiFY (January 2014-December 2015) is funded by the Euro-
pean Commission (GA 613783).

Using harmonised data and knowledge rules
to deliver personalised nutrition services

Paul Finglasl, 2 & Sidn Astley2, 1. Institute of Food Research & 2. Eu-
roFIR AISBL

European public health campaigns have little impact on the dietary
behaviour whilst personalised advice, delivered by healthcare profes-
sionals (e.g. family doctors) or independently (e.g. MyFitnessPal), has
been shown to be much more effective. Globally, companies are deve-
loping devices and tools promising to make our lives better through
connected health (personalised diet and health [e.g. sleep and exerci-
se] advice). However, not everybody with the technical skills to deliver
the tools and services has the necessary underpinning expertise in diet
and health or access to country-specific relevant data and knowledge.

Personalised dietary advice needs to develop based on scientifically
validated knowledge and resources to track and compare behaviours
and food intake, and suggest achievable long-term changes in a posi-
tive framework. Together with three research institutes (TNO - NL,
IFR - UK and JSI - SI), 13 European SMEs have created Quisper (www.
quisper.eu), a server platform bringing together data and knowled-
ge rules from previous EU-funded projects to improve existing and
support new services for personalised dietary advice. It aims to
facilitate access to existing empirical diet and health data, and foster
trust through quality amongst healthcare and allied professions (e.g.
dietitians) as well as consumers.

Dietitians working with obese children, children with eating disor-
ders, and type 2 (pre-) diabetics are evaluating this approach before
Quisper is launched on the market. Ultimately, Quisper will provide
access to scientifically valid data (e.g. food composition, dietary
intake) and knowledge rules (genotype- or phenotype-disease rela-
tionships) relevant to personalised nutritional products and services.
It will help companies and researchers access and apply scientifically
sound knowledge and data via an open-innovation platform with a
wide range of web services and support connected health actors with
access to experts to determine the scientific value of potential products
and services.

How to connect to and make use of the Qua-
LiFY Server Platform (Quisper)?

Barbara Korousic¢ Seljak, Jozef Stefan Institute, Slovenia

Quisper is a new server platform that provides easy access to a set
of web-services, bringing together data and knowledge rules for per-
sonalised dietary advice. It was developed by the EU-funded project
QuaLiFY (http://qualify-fp7.eu/).

Data and knowledge about food and nutrition gathered by various
EU-funded projects (e.g. EuroFIR, NuGO, EURRECA, Eurogene,
Food4Me) have high scientific value, and are of great interest for
commercialisation, but were fragmented and unharmonised. Through
Quisper these data and knowledge rules have been unified to support
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nutrition research, and businesses in the development of new pro-
ducts, according to requirements of specific groups including those
at-risk or clinically diagnosed (e.g. diabetic, obese, elderly).

Quisper clients are developers of health-related applications,
providing services in personalised dietary advice. Such applications
may connect to Quisper via secure API to retrieve data and execute
knowledge rules, which can be combined to form a co