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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
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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
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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

12 Ann Nutr Metab 2015; 67(suppl 1)

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)

Ann Nutr Metab 2015; 67(suppl 1) 17

g
o
8
&
A
&
©
£
=)
S
S
3




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

18  Ann Nutr Metab 2015; 67(suppl 1)

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.
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ce to a Mediterranean diet and survival in a Greek population.N Engl
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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.
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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

12th European Nutrition Conference 2015

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,
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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-
brueck