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

Dear congress participants,

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

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

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

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

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

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

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

Yours sincerely,
Christian Schmidt

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

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

5 &
o3



PLENARY LECTURES



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

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

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

Nutrition and Health throughout life cycle:
Children and adolescents

Luis Alberto Moreno Aznat, University of Zaragoa. Spain.

Not received.

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

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

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

Besides an increased fat mass, adipose tissue dysfunction, cha-
racterized by an altered capacity to store dietary lipids may result in

8  Ann Nutr Metab 2015; 67(suppl 1)

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-

12th European Nutrition Conference 2015

a
o
Q
&
)
&
=]
S
S
S




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.

Ann Nutr Metab 2015; 67(suppl 1) 11




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

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

Session 1.28. Eastern Europe
Nutrition Science

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

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

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

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

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

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

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

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

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

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

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

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

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

Dietary Guidelines in Romania

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

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

Global nutrition situation and trends

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Session 1.5. Dietary patterns
in Europe

20 Ann Nutr Metab 2015; 67(suppl 1)

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

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

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

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

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

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

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

References

1Kant AK. Dietary patterns and health outcomes. ] Am Diet Assoc.
2004;104:615-35.
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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
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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
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from obesity; every fifth person is obese. The frequency of overweight
and obesity in Poland shows an increasing tendency. Improper diet
and insufficient physical activity are the main reasons for the develo-
pment of noncommunicable diseases. According to studies of eating
habits in the Polish population, the majority of Poles have unhealthy
diet, energy rich meals (121-147% of Polish RDA), high in fat (35%),
saturated fatty acids (12%), cholesterol >390 mg, sugars>13.5%, so-
dium 4,2 mg. There is, on the other hand, a low intake of carbohydra-
tes, often below 50% of energy, calcium and B vitamins. According to
data of the Central Statistical Office, low physical activity level among
people over 15 was found with only 13.6% who spent their free time
on active sports more than once a week, whilst the remaining 84%
spent their free time in passive or not very active ways. All of these
favours the positive energy balance,and leads to excess accumulation
of fatty tissue in the body.

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

Session 1.6. Evidence-based
dietary guidelines

Fat intake and prevention of nutrition-rela-
ted diseases

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

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

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

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

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

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

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

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

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

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

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

Carbohydrate intake and prevention of diet-
related diseases

22 Ann Nutr Metab 2015; 67(suppl 1)

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

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

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

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

Introduction to Dietary Reference Values
(DRVs)

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

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

DRVs for the European Union — what they

can and what they cannot do

Hildegard Przyrembel, Berlin, Germany

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

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

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

- as a basis for reference values in food labelling

- in establishing food-based dietary guidelines.

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

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

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

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

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

Should saturated fat intakes be reduced?

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

One key dietary recommendation in many guidelines for reducing
the risk of coronary heart disease (CHD) is to consume not more
than 10% of energy from saturated fatty acids (SFA). This advice is
not only based on the overwhelming evidence from controlled dietary
intervention studies that a mixture of SFA increases LDL-cholesterol,
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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-
bruecke; Dept. of Epidemiology; Arthur-Scheunert Allee 114-116; 14558
Nuthetal; Germany

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

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

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

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

Session 2.21. Methodological
considerations for evidence
based dietary guidelines

Role of meta-analysis for evidence based
dietary guidelines

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

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

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

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

Novel approaches for meta-analyses

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

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

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

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

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

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

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

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

Session 2.27. Markers in Nutri-
tion Research

Introduction
Didna Bdnati, ILSI Europe

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

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

Louise Dye, University of Leeds, UK

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

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

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

Establishment of Efficacy of Intervention in
those with Metabolic Syndrome

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

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

Session 2.3. Novel methods to
assess diet

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

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

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

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

New approaches to measure dietary intake

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

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

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

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

Mobile Diet Applications: smart options for
research and practice

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

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

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

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

Session 2.4. Design of inter-
vention studies

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

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

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

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

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

Miguel A. Martinez-Gonzdlez, University of Navarra

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

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

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

Approaches for meal pattern analysis

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

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

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

Dietary survey data and their scientific use

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

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

Session 2.6. Nutrition Re-

search opportunities

National nutrition monitoring in Germany: a
perspective

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

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

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

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

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

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

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

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

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

JPI HDHL Joint Action: DEDIPAC

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

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

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

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

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

6 University of Rome Foro Italico, Rome, Italy

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

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

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

10 Institute of Food Research, Norwich, United Kingdom

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

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

13 Johannes Gutenberg University, Mainz, Germany

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

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

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

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

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

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

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

21 National Institute for Consumer Research, Oslo, Norway

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

23 German Institute of Human Nutrition Potsdam-Rehbruecke

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

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

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

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

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

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

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

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

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

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

MIRDIET Circulating microRNAs as markers
of dietary intake

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

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

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

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

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

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

JPI HDHL Joint Action: BioNH

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

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

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

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

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

“ENABLE” Cluster

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

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

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

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

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

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

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

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

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

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

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

Joint Programming Initiative A Healthy Diet
for a Healthy Life

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

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

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

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

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

1. Determinants of diet and physical activity

2. Diet and food production.

3 Diet-related chronic diseases

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

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

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

BMBF Competence Cluster for Nutrition and
Cardiovascular Health (nutriCARD)

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

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

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

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

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

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

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

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

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

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

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

Session 2.7. Behaviour change -
from science to implementation

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

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

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

Eating Behaviour — Intelligence from the la-
test science

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

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

Successful innovative methods of beha-
vioural interventions

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

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

Session 2.8. New statistical
methods for food intake

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

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

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

Methodological consideration regarding ex-
ploratory food pattern analysis

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

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

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

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

However, the portfolio of methods applied at the level of the indi-
vidual will not give insights how food patterns are formed and how
the combinations of foods on the habitual level are generated. Thus,
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food pattern methodologies need also to be applied to food intake
at days and at meals. There is the expectation that particularly meal
pattern analysis will shed light on the formation of food patterns and
subsequently their change through intervention.

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

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

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

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

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

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

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

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

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

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

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

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

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

Session 3.2. Linking genotype
to phenotype

What have GWAS contributed to nutrition
knowledge

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

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

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

Paolo Gasparini, Antonietta Rubino and Nicola Pirastu:

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

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

Session 3.21. Food Nutrition
And Immune Function

Antioxidative micronutrients and immune

function

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

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

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

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

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

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

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

Mediterranean Diet and Inflammatory Bio-
markers

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

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

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

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

Design: Randomized controlled trial.

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

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

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

Immune Dysfunctions in Childhood Obesity

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

Obesity is characterized by a systemic inflammatory condition
maintained by a chronic release of proinflammatory cytokines derived
from various cellular sources. Childhood obesity is object of current
investigation since the number of overweight/obese children is rapidly
increasing. In this framework, we have documented that immune dys-
functions in children are food-related even before a frank condition of
overweight has been established. In our study, after recruiting normal
weight children, we have provided them with healthy dietary sugges-
tions [a Mediterranean type diet, even including physical activity (PA)]
to be practiced for one year. At start, salivary levels of two interleukins
(IL) were determined, namely IL-10 and IL-17. IL-10 predominantly
released by T regulatory cells is a typical anti-inflammatory mediator,
while IL-17, prevalently produced by T helper (h) 17 cells is a classical
inflammatory cytokine. At the end of the clinical trial, children were
divided into two categories: individuals who practiced the healthy
dietary recommendations and PA and individuals who predominantly
ate junk foods and were more sedentary. Quite interestingly, in the
former group, an increase of salivary IL-10 and a decrease of IL-17
were noted. In the latter group, IL-17 salivary levels were higher than
those of IL-10. Of note, in the group with elevated values of IL-17 a
trend to increase of body mass index (BMI) was recorded at the end
of the clinical trial. These results suggest that an inappropriate diet
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may lead with the time to a condition of generalized inflammation
and increase in weight, ultimately converting into a frank condition
of obesity. In another study, we have correlated salivary levels of nitric
oxide (NO) with the youth healthy eating index (YHEI), BMI and PA
in a group of school children. Quite interestingly, in overweight /obese
children a positive correlation was determined between YHEI, BMI
and NO, while an inverse correlation was found between BMI and PA.
On the contrary, in normal weight children, a positive correlation bet-
ween lower BMI, YHEIL NO levels and higher PA was detected. Taking
into consideration that NO contributes to inflammation as a product
of macrophages, its determination in obese children may represent a
biomarker of an ongoing inflammatory process.

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

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

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

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

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

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

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

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

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

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

Session 3.27. Personalised Nu-
trition and Nutriomics

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

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

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

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

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

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

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

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

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

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

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

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

San-Cristobal R, Milagro FI, Martinez JA. Future challenges and
present ethical considerations in the use of personalized nutrition
based on genetic advice. ] Acad Nutr Diet. 2013 Nov;113(11):1447-54.
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Exploiting the potential of big data in nutri-
genomics and nutrition research — the Nutri-
tion Researcher Cohort

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

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

Session 3.4. Microbiomes and
human nutrition

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

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

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

Development of the early life microbiome —
impact of probiotic intervention

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

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

Diet-microbiome-health interactions in ol-
der people

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

Introduction

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

Objectives

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

Methods/design

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

Results

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

Conclusions

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Session 3.7. Diet, clinical trials
and metabolism

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2. Storlien LH, Kraegen EW, Chisholm DJ, Ford GL, Bruce
DG, Pascoe WS. Fish oil prevents insulin resistance induced by high-
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Is there any deleterious metabolic effect of
fructose intake?
Luc Tappy, M.D, University of Lausanne, Switzerland

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

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

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

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

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

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

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

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

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

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

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

RESULTS: Weighted GRS was not associated with BMI at baseline
(n = 72). However an epistatic effect was seen (Pinteracton = 0.011;
adjusted for age and gender) such that high GRS was associated with
BMI (P=0.005) in subjects in the lowest tertile for deleterious allele,
but not in the highest tertile for deleterious allele load, (P = 0.476).
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Analysis of the caloric restriction group (n = 40) showed a similar
epistatic effect on percentage weight loss (Pinteracton = 0.026).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Are Acylcarnitines in Plasma Markers of
Phenotypic Flexibility?

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

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

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

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

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

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

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

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

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

PBMCs of humans (part of NutriTech study)

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

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

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

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

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

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

Health benefits of cereal foods and their
components: an overview

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

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

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

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

12th European Nutrition Conference 2015




consumed and absorb the waste produced by a single human activity.
According to this index, animal products have a three to five times
larger ecological impact then cereal products.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Cereal fibre and wholegrain: impact on gut
microbiota and health

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

Introduction: Gut microbial dysbiosis, meaning alterations of
some specific bacteria or bacterial functions, is associated with the
occurrence or the evolution of various diseases, metabolic and be-
havioural disturbances. Some dietary components, considered as
prebiotics, appear as important modulators of the gut microbiota
with positive consequences on host health. Arabinoxylans (AX), the
most abundant non-digestible carbohydrates in wheat, mostly present
in bran and aleurone fractions, are selectively degraded by intestinal
bacteria expressing xylanases and arabinofuranosidases. Results: Most
experimental data report the interest of short chain arabinoxylans in
animal models of obesity, and in humans. In addition to AXOS (short
chain AX produced by enzymatic processing), aleurone, wheat bran
fractions or long chain AX induce caecal and colon enlargement,
increase caecal Bifidobacteria, and improve obesity related metabolic
disorders, including insulin resistance, in mice. Importantly, some
wheat bran derivatives can modulate other types of bacteria (Rosebu-
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ria spp. Bacteroies/Prevotella spp.) which contribute to lessen systemic
inflammation and adipogenesis. The potential mechanisms by which
the wheat bran products act on host metabolism through interaction
of the gut microbiota, are the production of bioactive metabolites
(conjugated linoleic acids, short chain fatty acids...), changes in gut
endocrine functions (increase in glucagon-like peptide-1), and im-
provement of gut barrier function (demonstrated for AXOS). Human
intervention studies assessing the effects of wheat-derived AX(OS) on
glucose metabolism allowed to point out in most studies, a decrease in
glycaemia in diabetic patients.

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

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

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

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

Introduction: Metabolic syndrome is a cluster of cardiometabolic
risk factors associated with central obesity. It predicts the development
of type 2 diabetes and increases the risk of atherosclerotic vascular
diseases. Lifestyle changes form the cornerstone for the prevention
and treatment of metabolic syndrome. Different dietary patterns have
been suggested for the management of cardiometabolic disorders.
Among these, the traditional Mediterranean diet has been most ex-
tensively studied. Objective and study design: The randomized Sysdiet
study (N=166) was aimed to examine the effects of a healthy Nordic
diet on cardiometabolic risk factors and low grade inflammation in
individuals with features of metabolic syndrome. The study with 18 to
24 weeks duration was performed in six Nordic centers in Denmark,
Finland, Iceland and Sweden. In order to keep body weight unchan-
ged the diet was isocaloric. It consisted of Nordic choices for healthy
diet; rapeseed oil, soft margarine, Nordic berries, fruits, vegetables, 3
fish meals a week, whole grain products and low fat dairy products.
Intakes of sugar and salt were restricted according to Nordic dietary
recommendations. Control group followed an average Nordic diet
with lower fiber intake, but higher intake of e.g. saturated fats. Both
diets were monitored with food records and dietary biomarkers. Re-
sults; The healthy Nordic diet resulted in better lipid and lipoprotein
profile and lowered IL-1 Ra level as compared to control diet, but there

52 AnnNutr Metab 2015; 67(suppl 1)

were no differences in changes of glucose metabolism or office blood
pressure between the groups. Better adherence to healthy Nordic diet
was associated with more beneficial changes in serum lipids and blood
pressure. Ambulatory blood pressure was lowered by healthy Nordic
diet. Conclusion: Healthy Nordic diet results in substantial improve-
ment in serum lipid profile and low grade inflammation, and seems to
reduce blood pressure.

Nordic diet in obese subjects: results from
the SHOPUS study

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

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

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

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

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

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

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

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

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

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

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

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

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

Yogurt & diabetes: overview of the recent
epidemiological studies

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

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

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

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

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

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

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

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

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

Benefits of physical activity

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

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

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

Actions and Interventions to Promote Phy-
sical Activity

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

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

References

Blair SN et al. Active Living Every Day, 2nd ed. Human Kinetics,
2011.

Dunn AL et al. Comparison of Lifestyle and Structured Interven-
tions to Increase Physical Activity and Cardiorespiratory Fitness.
JAMA 1999; 281:327-34.

Marcus BH and Forsyth LA. Motivating People to Be Physically
Active, 2nd ed. Human Kinetics, 2009.

Sevick MA et al. Cost-effectiveness of Lifestyle and Structured
Exercise Interventions in Sedentary Adults. Am J Prev Med 2000;
19:1-8.

2008 U.S. Physical Activity Guidelines. www.health.gov/paguidelines.

12th European Nutrition Conference 2015




Session 4.2. Healthy Nordic
diet and cardiometabolic di-
sease prevention - Part 2 Sys-
tems biology to study Nordic
diet

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

Anja Olsen, Danish Cancer Society Research Center

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

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

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

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

Metabolomic response to Nordic foods

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

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

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

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

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

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

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

Influence of Nordic diet on adipose tissue
and blood cell transcriptomics

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

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

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

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

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

Nutrition communication in public health

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

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

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

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

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

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

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

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

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

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

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

Using harmonised data and knowledge rules
to deliver personalised nutrition services

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

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

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

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

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

Barbara Korousic¢ Seljak, Jozef Stefan Institute, Slovenia

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

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

Quisper clients are developers of health-related applications,
providing services in personalised dietary advice. Such applications
may connect to Quisper via secure API to retrieve data and execute
knowledge rules, which can be combined to form a coherent servi-
ce based on scientifically validated genotype-phenotype-nutrition
interactions. Quisper can also host data and knowledge rules from
these and other providers. For now, Quisper provides REST access to
compositional data on generic and branded foods, European dietary
reference values, and analytical results of biomarkers as well as to
knowledge rules based on genotype-phenotype associations. Quisper
is being tested with four distinct server and mobile apps to support
three field labs on obesity and eating disorders in adolescents, and
diabetic adults.

Quisper will be available for other customers, as well as for web ser-
vice providers of new food- and nutrition-related data and knowledge
rules, in 2016 when QuaLiFY ends and an open business model is
launched. For more information, please contact info@quisper.eu or
visit www.quisper.eu.

Current and future scenarios for personali-
zed nutrition services
Jo Goossens, shiftN, Belgium

Personalised nutrition (PN) is emerging as a fundamentally new
approach to address the growing health issues resulting from inappro-
priate dietary and lifestyle habits. By individualizing the advice, i.e.
based on the individual’s condition and his/her dietary and lifestyle
preferences, PN aims to overcome the huge barrier of achieving a
dietary behavior change that is lasting in time.

Food4me, an FP7 project exploring the barriers and opportunities
of PN, has shown that PN has a significant potential to bring societal
changes by affecting how people make informed food intake choices
that are relevant for long term health. It will result in a whole new
category of personalized nutrition integrators which link food, health,
diagnostics and information sources to a large group of service provi-
ders that wish to offer personalized nutrition services to consumers,
citizens, and patients. All of them will need to be able to rely on
scientifically validated and coherent data and interpretations of this in
order to deliver sound dietary and lifestyle advice based on individual
analysis and preferences.

QuaLiFY, an FP7 project (http://qualify-fp7.eu/) especially desig-
ned to implement FP7 research results into a marketable solution, is
developing Quisper (www.quiper.eu), a digital information platform
that provides access to the necessary scientifically validated data and
knowledge rules to interpret personal data and information to yield
personalized dietary and lifestyle advice. Quisper will be a not-for
profit association. Its suppliers of information and algorithm sources
will be scientifically validated. Quisper will continuously explore to
expand its services by further integrating sources into increasingly
comprehensive algorithms that can interpret a combination of food
intake data, physical parameters, biomarker analysis and genetic bac-
kground into a comprehensive set of personalized diet and lifestyle
advice.
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Clients of Quisper are developers of health-related applications
which connect to Quisper to retrieve data and execute knowledge
rules, which can be combined to form a coherent service based on
scientifically validated genotype-phenotype-nutrition interactions.

The aim is to make Quisper operational by the beginning of 2016.

Session 4.25. The Continuous
Update Project: Recent Fin-
dings and Future Research on
Diet, Nutrition, Physical Activi-
ty and Cancer

The Continuous Update Project: Introduc-
tion to the Project

Martin Wiseman, Affiliations: World Cancer Research Fund Internatio-
nal (London, UK) and University of Southampton (Southampton, UK)

The remarkable variation in cancer incidence around the world and
its plasticity when populations migrate or over time within countries
demonstrates a strong environmental component to cancer patterns.
Both epidemiologic and laboratory evidence point to food, nutrition
and physical activity as key environmental determinants of cancer
risk. To better explore their role in cancer, the World Cancer Research
Fund/American Institute for Cancer Research (WCRF/AICR) com-
missioned an expert report (Food, Nutrition, Physical Activity, and
the Prevention of Cancer: a Global Perspective) using the most rigo-
rous systematic approaches. Published in 2007, this report is the most
authoritative review of this area. Recognising the ongoing accumu-
lation of evidence, WCRF has commissioned from Imperial College
London a continuous update of the evidence, which is judged by an
independent expert panel. Since its inception in 2007, updated reviews
of the evidence linking diet, nutrition including body composition,
and physical activity to risk of several cancers, as well as the impact in
breast cancer survivors, have been published as part of the Continuous
Update Project. These reviews continue to emphasise the important
role of nutrition and physical activity as determinants of cancer risk.

The Continuous Update Project: Novel ap-
proach to reviewing mechanistic evidence on
diet, nutrition, physical activity and cancer

Lewis S1, Martin R1, Higgins J1, Holly J1, Wiseman M2, Gaunt T1, Mi-
trou P2, 1University of Bristol (Bristol, UK), 2World Cancer Research
Fund International (London, UK)

In order to devise effective primary prevention interventions it is
essential to understand the causal factors responsible for the condition
of interest. The World Cancer Research Fund (WCRF) International
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Continuous Update project (CUP), building on the 2007 Expert Re-
port Food, Nutrition, Physical Activity, and the Prevention of Cancer,
has drawn conclusions on the likely causality of epidemiologically ob-
served associations between dietary, anthropometric, biochemical and
physical activity exposures and the risk of several cancers. In addition
to aspects of the relationships between these exposures and cancer,
this inference of causality depended critically on evidence for biolo-
gical plausibility, and for relevant mechanistic pathways operating in
humans. The scientific literature offering such evidence is not usually
dedicated to answering this question, but may need to be interpreted
in this light. It is often unclear from the literature to what extent any
reported findings from studies in experimental models have been
replicated by other workers. Finally, publication bias seems to be a
particular problem in this area. Therefore it is difficult to know what
level of confidence can be applied to any such potential mechanism
identified in a review of the literature. In the absence of any existing
method for systematically reviewing published mechanistic evidence,
and in order to improve the quality of the evidence for mechanisms
as part of the inference of likely causality in epidemiological observa-
tions, WCRF has commissioned work with the University of Bristol
to develop a method for systematically reviewing mechanistic studies.
The resulting framework will be independently peer reviewed, and
tested independently for its utility and reproducibility. The method
has several novel aspects that will be presented and discussed.

The Continuous Update Project: Recent Fin-
dings on Diet, Nutrition, Physical Activity
and Cancer

Michael Leitzmann, Martin Wiseman, (on behalf of the Continuous Up-
date Project Panel), University of Regensburg, Germany, World Cancer
Research Fund International, London, U.K.

Introduction/objective: Evidence suggests that diet and lifestyle
affect cancer incidence and prognosis. The World Cancer Research
Fund International Continuous Update Project comprehensively
summarises published epidemiologic data regarding such factors in
relation to cancer prevention and survivorship.

Method/Design:

Data are summarised/meta-analysed on a continuous basis using
standard methodology and are subsequently independently evalua-
ted by a panel of international scientists. The current presentation
highlights the latest findings regarding selected cancers.

Results:

Liver cancer: based on 34 studies and 24,600 liver cancer cases, the-
re is strong evidence for increased liver cancer risk with overweight/
obesity, intake of alcohol, and consumption of aflatoxin-contaminated
foods. In contrast, there is strong evidence for decreased liver cancer
risk with drinking coffee, and limited evidence for decreased liver
cancer risk with consuming fish and engaging in physical activity.
Gallbladder cancer: data from 14 studies and 8,300 gallbladder
cancer cases reveal strong evidence for increased gallbladder cancer
risk with overweight/obesity. Prostate cancer: a review of 104 studies
and 191,000 cases of prostate cancer shows strong evidence that
overweight/obesity are associated with increased risk of advanced
prostate cancer. By comparison, consuming beta-carotene (in foods
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or supplement) is unlikely to substantially affect prostate cancer risk.
Also, there is limited evidence for increased prostate cancer risk with
high intakes of dairy products and calcium. Breast cancer survivors-
hip: based on data from 85 studies and 164,416 women, a healthy body
weight, physical activity, and greater consumption of fibre and soy are
related to increased survival, whereas a diet high in fat and saturated
fat before diagnosis is associated with decreased survival. However, the
latter findings may be confounded by limitations in the quality of the
studies reviewed, which precludes making specific recommendations.

Conclusions: the presentation concludes with a brief summary of
future research priorities in the area of diet, nutrition, physical activity
and cancer.

Session 4.26. Methodologies
for Food and Fluid Intake As-
sessment - Where Do We Stand
Today and What Will the Futu-
re Bring?

Recording of Fluid and Water Intake at Po-
pulation Level in Europe

Joan Gandy, British Dietetic Association

The European Food Safety Agency (EFSA, 2010) recommendations
on adequate water intake are based on intakes from population stu-
dies, desirable urinary osmolarity values and desirable water volumes
per unit of energy consumed. These intake data were collated from
population surveys, however there was a lot of variability in these data.
For example the average daily total fluid intake for women varied from
917 to 1895 mL/day and 1027 to 1585 mL/day for men. Variations
in activity levels, climate or culture are unlikely to explain this varia-
tion. The most likely explanation for this variation is the diversity of
methods used in the population studies. This variability raises issues
about recommendations and limits comparisons between European
countries.

The ILSI (Europe) Food Intake Methodology Task Force convened
an expert group to establish current methods for recording and re-
porting water and fluid intake across Europe. An electronic question-
naire was developed and sent to the scientific lead of the 21 European
national nutrition and diet surveys. There were 12 responses and 10
complete surveys were summarised.

There was increased awareness of the need to accurately assess fluid
intake however a variety of methods were still in use. None used a
methodology validated for water and/or fluid intake. There was also
a lack of clarity in the classification of beverages and few estimated
water intake from food. The expert group formulated several recom-
mendations aimed at creating a unified approach to surveying and
quantifying water, beverages and water in foods across Europe. The
recommendations included, among others, the calculation of water
content of foods and standardised definitions for the categories of
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water and beverage classification. The lack of validated methodologies
published in peer reviewed journals represents a scientific gap in nu-
trition knowledge.

Uncertainties in Dietary Exposure Analysis
— A Challenge to Be Addressed
David Tennant, Food Chemical Risk Analysis, UK

Introduction

A clear understanding of the strengths and limitations of dietary
exposure assessments is vital for informed risk management decisions.
Expressing the uncertainties associated with these analyses is critical
to understanding the reliability that can be placed on them, identi-
fying the need for more or better information and determining the
optimal course of action.

Objectives

A structured and tiered methodology for uncertainty analysis in
dietary exposure analysis can provide a framework that allows for
both commonly encountered sources of uncertainty and those that are
or specific to different dietary exposure assessment methods.

Method / Design

A Workshop on “Assessing and Reporting Uncertainties in Dietary
Exposure Analysis” organized by the ILSI Europe in February 2014
was attended by 22 external experts from Europe and the USA.

Results

The workshop considered the identification, description and clas-
sification of uncertainties to provide a scientific basis and develop a
consensus for the description of uncertainties and their classification.
A qualitative overview of general and specific uncertainties relevant
to different dietary assessment methods was developed and a general
strategy for tiered uncertainty assessments produced.

Conclusions

A generalised model for expressing uncertainty in dietary exposure
analysis can be applied. However, this requires further development
and refinement and in particular the consideration of a more quanti-
fiable approach.

Future trends in food intake assessment

Jeanne HM de Vries, Affiliation: Wageningen university, Human Nutri-
tion, the Netherlands

Keywords: dietary assessment, novel technologies

Assessment of dietary intake is notoriously difficult. Self-reports
such as 24 hour recalls, food records, and food frequency question-
naires are challenging and subject to measurement error. People forget
to report foods, are not aware of the type of foods they consume and
not able to estimate portion sizes. Researchers try to improve the as-
sessment of intake by using new technologies, identifying and correc-
ting for measurement error, and investigating potential biomarkers of
intake. Innovative technologies, including Mobile-phone, web based,
and scan- and sensor based technologies appear to be more cost- and
time effective than the conventional methods. However, validation
studies show that they have similar methodological problems. An
important improvement can be achieved by standardisation of the
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performance of dietary assessment methodology and data processing
across studies in order to improve comparability. New knowledge on
the type and extent of measurement errors of methods can help to
correct for these errors for example in estimates of the diet-disease
relationships. Biological markers of intake can contribute to objective
assessment of intake despite their limitations. There are only a few
biomarkers of exposure available, their reference period is not always
appropriate for the aim of the assessment, and they are invasive.
However, new developments, for example in chemical analyses and
metabolomics data can take the identification of potential biomarkers
further. Another way to go is integrating data from different sources
such as derived by sensors, databases, and personalised information.

Session 4.3. Diet and neurode-
generative diseases

Omega-3 fatty acids (w3 FA) in the preven-
tion of cognitive decline in humans
Jan Palmblad, MD, PhD, Emeritus Professor of Medicine

Dept. of Medicine, The Karolinska Institutet, Karolinska University Hos-
pital Huddinge, Stockholm, Sweden.

Abstract: The brain is a lipid rich organ where the w3 FA doco-
sahexaenoic acid (DHA) is enriched (but surprisingly not eicosa-
pentaenoid acid, EPA), having anti-inflammatory effects and being
important for neural function. The potential role for DHA (and EPA)
in prevention of cognitive decline, including Alzheimers disease (AD)
has attracted interest for several decades. My review presents some
aspects of recent observational, interventional and experimental stu-
dies, aiming to provide answers to salient question: Can w3 FA intake
modulate cognitive function, primarily during aging, and particularly
prevent or delay appearance of dementia? Longitudinal observation
studies have shown inverse relationships between fish intake or serum
concentrations of DHA and future cognitive impairment. Intervention
studies with EPA/DHA supplementation in healthy old subjects are so
far negative, i.e. after up to two years of treatment, no differences in
cognitive decline between treated and non-treated subjects have been
observed. When EPA/DHA is provided to adults with mild cognitive
impairment (MCI) or age-related cognitive impairment the data now
seem to be positive. However, when patients with established AD are
supplemented with EPA/DHA no benefit is gained. As indicated for
studies on healthy subjects, a major concern is that the treatment
periods may have been too short and doses of w3 FA too low. There
might also be subgroup effects due to the carriage of ApoE4 alleles.
Experimental studies appear to be consistently positive, i.e. EPA/
DHA supplementation in rodents over a substantial portion of their
lives reduces Ab deposition, hippocampal neuron loss and improves
cognitive functioning. Although we are getting closer to availability
of evidence based recommendations on marine oil intake in order to
facilitate memory function during old age, it is advised to follow gene-
ral dietary recommendations of 2-3 fish meals per week or equivalent
intake of the long chain w3 FA s, particularly DHA.
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Nutrition and Alzheimer’s Disease

Anna Rita Cerenzia, Lorenzo Gaggi, Luca Pelini, Roberta Radicchi,
Clara Tinarelli, Mariagiovanna Cozza, Carmelinda Ruggiero, Virginia
Boccardi, Patrizia Mecocci, Institute of Gerontology and Geriatrics,
Department of Medicine, University of Perugia (Italy).

Several evidences support the notion that nutrition plays an
important role in the prevention and development of Alzheimer’s
disease (AD). Epidemiologic data suggest that nutritional intake may
influence the progression of AD (Gillette-Guyonnet, 2013) High ad-
herence to the Mediterranean diet (MeDi) has been related with lower
AD risk (Scarmeas, 2006) and MeDi dietary pattern, that combines
antioxidants, B vitamins, n-3 fatty acids and other nutrients, has been
inversely related to the risk of dementia (Féart, 2012).Some micronu-
trients modulate the production and activity of neurotrophins, have
vasoprotective effects, and favor the clearance of B-amyloid (Prina,
2014).When folate or vitamin B12 are deficient, homocysteine levels
rise, which may contribute to amyloid and tau protein accumulation
and neuronal death (O’Leary, 2012). Also antioxidants seem to play an
important role in AD prevention and treatment (Mecocci & Polidori,
2012). Consistent associations were reported in studies on vitamin
E where low plasma tocopherols and tocotrienols levels have been
associated with increased odds of mild cognitive impairment (MCI)
and AD. (Mangialasche, 2012). Among lipids DHA and EPA are the
major omega-3 PUFA evaluated in observational studies and clinical
trials but results on supplementation are inconsistent to recommend
their use either for the prevention or treatment of dementia. Nutritio-
nal approaches to influencing the progression of AD are among the
newer strategies proposed by scientists. Specially designed medical
foods in various combinations are under evaluation (Swaminathan &
Jicha, 2014). The rationale behind this approach is that AD is linked
to biochemical alterations in complex metabolic pathways that are
dependent on multiple nutritional compounds and co-factors. For
this reason more detailed studies, able to link clinical and biochemical
evaluation, are urgently needed to offer a strong scientific basis to the
role of diet and medical foods both in prevention and in treatment of
cognitive impairment and of dementia.

Diet and depression
Giuseppe Grosso

Integrated Cancer Registry of Catania-Siracusa-Messina-Enna,
Department of Medical and Surgical Sciences and Advanced Techno-
logies “G.E. Ingrassia’, University of Catania, Catania, Italy

Depression is a mental health disorder estimated to affect 350 mi-
llion people worldwide. The increasing trends registered over the last
decades have suggested that modern lifestyles may have been respon-
sible of current incidence rates. A significant body of evidence pointed
out the attention on nutrition as a major determinant in mental health.
Several studies have shown a positive correlation between the severity
of the symptoms of depression and the increase in the inflammatory
status. Consequently, it has been hypothesized that consumption of
foods high in anti-oxidant and anti-inflammatory content may modu-
late the risk of depression. Pooled analyses exploring the association
between dietary patterns and depression suggested that high intakes
of fruit, vegetables, fish, and whole grains may be associated with a re-
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duced depression risk. Individual food and content analyses proposed
fish and n-3 polyunsaturated fatty acids among the main candidates
as potential beneficial factors to prevent depression. Among other
foods, analyses on coffee and tea found certain protective association
with depression. Caffeine and polyphenols may be responsible for
their beneficial effects, but evidence is yet too preliminary to draft
final conclusions. Overall, results are promising but more high-quality
prospective cohort studies and randomized controlled trials contro-
lling for potential confounding factors are needed to confirm finding
such findings.

Session 4.32. Heelsum Colla-
boration on Nutrition Guidan-
ce in Primary Care: “Present
and Future of Nutrition and Li-
festyle Counselling in Primary
Care Practice

Intrapersonal, social-environmental, and
physical-environmental factors which pre-
dict healthy eating practices in Dutch adults

Emily Swan, MS, RD*a, Laura Bouwman, PhD, RDa , Gerrit Jan
Hiddink, PhDb, Noelle Aarts, PhDb, Maria Koelen, PhDa, *Corres-
ponding author, aHealth and Society Chair Group, Wageningen Uni-
versity, PO Box 8130 6700EW Wageningen, the Netherlands, bStrategic
Communication Chair Group, Wageningen University, PO Box 8130
6700EW Wageningen, the Netherlands

Introduction Despite global efforts to make healthy choices, the ea-
siest choices, people’s eating practices are still challenged daily. We can
identify multiple challenges in our modern ‘obesogenic’ environment.
For instance, the sheer overabundance of food, as well as marketing te-
chniques and pricing strategies which favor the overconsumption and
accessibility of sugary and fatty foods. Much of the past research on
food choice has focused on studying individuals that do not manage
these challenges and as a result make unhealthy food choices. Howe-
ver, very little research has focused on the small number of individuals
that DO make healthy food choices despite these challenges. What
factors enable them to cope with these risks successfully and as a result
make healthy food choices? This study aimed to study these enabling
factors which support healthy eating in Dutch adults.

Materials and Methods This research applied Antonovsky’s salu-
togenic framework for health development.This is a positive-oriented
framework which studies factors which enable coping, health-promo-
ting behaviors and good health. We used the framework to develop a
survey instrument to study intrapersonal, social-environmental, and
physical-environmental factors which predict healthy eating practices
in a cross-sectional study of Dutch adults. Participants (n=703) aged
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18 years and older completed the study’s survey in January 2013.
Bivariate and multivariate logistic regression analysis was performed
to test the association of survey factors on the outcome variable high
dietary score.

Results In the multivariate logistic regression model, six factors
were significantly (p <.05) related to high dietary score: being female;
living with partner; sense of coherence (a construct from the salutoge-
nic framework, relates to one’s capability to deal with stress), flexible
restraint of eating, and self-efficacy for healthy eating.

Key Findings Findings support previous studies which found as-
sociations between healthier eating practices and sense of coherence.
Within the multivariate model, intrapersonal factors were more signi-
ficant predictors of a high dietary score whereas socio-environmental
and physical —environmental factors were not significant. Previously
identified predictors of food choices including income; education
level; employment; and nutrition knowledge were not significant fac-
tors in our overall model. Future research should further study these
intrapersonal factors identified in our study to better understand their
origins and mechanisms in relation to healthy eating practices.

Type 2 diabetes prevention from evidence to
practice: the SLIMMER lifestyle intervention

Geerke Duijzerl, Annemien Haveman-Niesl,2, Sophia C Jansen2,
Josien ter Beek2, Gerrit | Hiddink3, Edith M Feskens1, Heelsum Colla-
boration on Nutrition Guidance in Primary Care: Present and Future of
Nutrition and Lifestyle Counselling in Primary Care Practice

1 Wageningen University, Division of Human Nutrition; Academic
Collaborative Centre AGORA, Wageningen, the Netherlands. 2 GGD
Noord- en Oost-Gelderland (Community Health Service), Apeldoorn,
the Netherlands. 3 Wageningen University, Strategic Communication,
Sub-department Communication, Philosophy and Technology: Cen-
tre for Integrative Development, Social Sciences, Wageningen, the
Netherlands.

During the last two decades many large-scale randomised contro-
lled trials have shown that type 2 diabetes can be delayed or prevented
by lifestyle intervention in high-risk individuals. Many of these trials
have been implemented in real-world settings and showed significant
reductions in weight but inconclusive results for metabolic indicators
of diabetes risk. To date no diabetes prevention interventions have
been effectively implemented in Dutch primary health care. Therefo-
re, the evidence-based Study on Lifestyle intervention and Impaired
glucose tolerance Maastricht (SLIM), conducted in an experimental
setting and revealing a 47% diabetes risk reduction, was translated
into the SLIMMER intervention (SLIM iMplementation Experience
Region Noord- en Oost-Gelderland) for the real-world setting. This
translation was done in a joint decision making process between SLIM
intervention developers and local health care professionals. The aim
of the SLIMMER study was to reduce the risk of developing type 2
diabetes by improving lifestyle behaviour in subjects at high risk. The
SLIMMER intervention consisted of a 10-month lifestyle intervention
with a dietary and physical activity component, including case mana-
gement and a maintenance programme. Pilot-testing of the adapted
intervention showed that implementation of the SLIMMER interven-
tion was feasible in Dutch primary health care and that it was likely to
achieve desired impact. These results served as input for the broader
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implementation and evaluation of the intervention in a randomised,
controlled trial in Dutch public and primary health care. Results of
this effectiveness study showed that measures of glycaemia, dietary
intake, physical activity, and quality of life improved more in the in-
tervention group than in the control group both at 12 and 18 months.

Self-regulation of eating behavior in a food-
rich environment

Emely de Vet, Affiliation: Wageningen University

Abstract: Many people eat unhealthy which bears great conse-
quences for public health. The tempting food environment is often
held responsible for suboptimal dietary patterns. The current food
environment is characterized by easy access to and wide availability
of unhealthy palatable foods. This environment places a great demand
on individuals’ ability to self-regulate; that is, their ability to steer their
attention, thoughts, emotions and behaviors towards larger future
outcomes also when in the midst of competing options that tempts
them to pursue short term rewards. I propose that individuals differ in
their response to a tempting food environment and that self-regulation
is crucial in this respect. In the presentation I will first discuss results
from two large survey studies among multiple European countries
that illustrate that self-regulation might reduce the negative impact of
a tempting food environment on unhealthy eating. Next I will discuss
the implications of these findings for behavior change interventions.
I will discuss possibilities to train self-regulation skills in a food-rich
environment, and what role the food environment should play in
building self-regulation. I will present some preliminary experimental
evidence that controlled exposure to tempting foods may actually be
required for learning how to deal with tempting foods. Further, T will
introduce novel techniques for making changes in the food environ-
ment to facilitate automatic self-regulation. An example is nudging.
Nudges are subtle changes in the food environment that help indivi-
duals to make healthier choices in a non-deliberate, automatic way.
I will present the result of experimental studies illustrating that with
nudges, individuals may make healthy choices on impulse without re-
quiring self-regulation efforts. In sum, state-of-the-art research illus-
trating the importance of self-regulation in a food-rich context as well
as guidelines for novel behavior change interventions acknowledging
difficulties in self-regulation are presented.

Session 4.4. Diet and the de-
velopment of type 2 diabetes
and cardiovascular disease: in-
sights from EPIC-InterAct and
EPIC-Heart/EPIC-CVD projects

12th European Nutrition Conference 2015




Fatty acids and risk of type 2 diabetes and
cardiovascular disease

Nita Forouhi, MRC Epidemiology Unit, University of Cambridge School
of Clinical Medicine, Institute of Metabolic Science, Cambridge, United
Kingdom

There is considerable ongoing interest in the potential contribution
of types of dietary fat consumption to cardiometabolic health outcomes.
Public health guidelines have long recommended a reduction in satura-
ted fatty acid (SFA) consumption as a cornerstone of nutritional advice
for the prevention of cardiovascular disease. However, this has recently
been called into question based on lack of definitive evidence. Guide-
lines also encourage replacing SFA intake with higher consumption of
polyunsaturated fatty acids (PUFA) and avoidance of dietary trans fatty
acids, but uncertainties remain on strength and quality of evidence and
whether the direction of association with risk of type 2 diabetes and
cardiovascular disease is similar or divergent. Past research has relied
on self-reported dietary assessment which is limited by issues of measu-
rement error and inability to examine individual fatty acids, but recent
developments in technology have opened up the possibility to measure
blood fatty acid concentrations in large-scale epidemiological studies.
Using objectively measured fatty acid biomarkers the EPIC-InterAct
and EPIC-CVD projects, within up-to 10 countries of Europe, are
enabling the generation of novel evidence on the association between
a comprehensive panel of individual fatty acids and the development of
type 2 diabetes and cardiovascular disease. Within the EPIC-InterAct
case-cohort study with 12,403 people with new-onset type 2 diabetes
and a sub-cohort of 16,154 individuals, different individual plasma
phospholipid SFAs were associated with type 2 diabetes in opposite
directions. Even-chain SFAs (14:0, 16:0, 18:0) were significantly positi-
vely associated, but by contrast, odd-chain SFAs (15:0, 17:0) and very-
long-chain SFAs (20:0, 22:0, 23:0, 24:0) were inversely associated with
incident diabetes. This suggests that SFAs are not homogeneous in their
effects and highlights the importance of recognising individual subtypes
of fatty acids and their food sources rather than considering all SFAs
as a single entity. Similar work is ongoing for cardiovascular outcomes
within the EPIC-CVD project.

Food, nutrition and the development of car-
diovascular disease: insights from EPIC-

Heart and EPIC-CVD projects:

Professor Tim Key on behalf of EPIC-CVD, Cancer Epidemiology Unit,
Nuffield Department of Population Health, University of Oxford, United
Kingdom

Introduction and objectives: the role of major food groups in the
aetiology of cardiovascular disease is not well understood. Our aim
was to examine these associations in a large contemporary European
study.

Methods: EPIC (the European Prospective Investigation into Can-
cer and Nutrition) is a cohort study of 500,000 men and women in 10
countries in whom diet was assessed by validated dietary question-
naires in 1992-2000. The EPIC-CVD project has followed participants
for incident or fatal cardiovascular disease, and used a case-cohort ap-
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proach to compare dietary characteristics and biomarkers in incident
cases and a random sample of non-cases.

Results: 13,143 participants diagnosed with ischaemic heart disease
during follow-up were compared with 16,683 non-cases. Participants
with a high intake of total meat and meat products had an increa-
sed risk for incident ischaemic heart disease; for the highest versus
lowest fifth of intake, relative risk (RR)=1.39 (95% CI 1.23-1.58), P
trend <0.0001. Risk was also positively associated with intakes of
red meat and processed meat. Risk was not associated with intake of
poultry, white fish, fatty fish, milk, or eggs, and was weakly inversely
associated with intake of yoghurt and cheese. Risk was also inversely
associated with the total intake of fruit and vegetables; for the highest
versus lowest fifth of intake, RR=0.79 (0.68 to 0.91), P trend=0.0002).
Analyses of biomarkers suggested that the increased risk associated
with meat and meat products may be partly due to increases in plasma
non-HDL cholesterol and systolic blood pressure.

Conclusions: The risk for ischaemic heart disease was strongly
positively associated with intake of meat and meat products, and mo-
derately inversely associated with intake of fruit and vegetables.

Session 4.5. Dietary needs of
people

Vitamin deficiencies later in life

Lisette de Groot, Wageningen University, Division of Human Nutrition,
PO Box 6700 EV, Wageningen, the Netherlands

The ageing process is-apart from chance or good luck-not only
influenced by factors intrinsic to the individual, but also by extrinsic
factors that include environmental and lifestyle variables. This paper
deals with the epidemiological evidence for the role of some key nutri-
tional concerns in relation to survival and ageing related disorders that
present themselves in later life.

Vitamin deficiencies and low dietary intakes among community-
dwelling older adults are often associated with functional decline, frailty
and difficulties with independent living. As such, studies that seek to
understand the types and magnitude of dietary inadequacies might be
beneficial for guiding interventions. Specific nutritional concerns relate
to vitamin D and vitamin B12. Several systematic reviews present inade-
quacies for B-vitamins as well, including thiamin and riboflavin. Some
of these deficiencies are not confined to the older population, and/or are
even more pronounced in care dependent older adults.

The extent to which reported inadequacies are relevant depends on
a variety of factors, including dietary assessment methods, hindrance
of vitamin absorption and utilisation, vitamin and mineral supple-
ment use, and the selection of the reference value. In view of these
considerations, the present presentation evaluates vitamin deficiencies
as a major public health concern later in life.

Glycemic index, glycemic load and cancer risk
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Carlo La Vecchia. Department of Clinical Sciences and Community
Health, Universita degli Studi di Milano, Milan, Italy. Key words: cancer;
hormons; diet; glycemic index; glycemic load; risk.

Glycemic index (GI) and glycemic load (GL, i.e. GI multiplied
by the quantity of carbohydrates), have been related to the risk of a
number of cancer sites. To obtain an up-to-date quantification of the
association between dietary GI and GL and the risk of cancer, we con-
ducted a systematic review and meta-analysis of observational studies
to 2015. We derived summary relative risks (RR) using random effects
models. Seventy-five reports were included in the systematic review
(147,090 cases), and 72 were included in the meta-analyses of sites
with at least four studies. Considering hormone-related cancers, sum-
mary RRs comparing the highest versus the lowest GI and GL intake
were, respectively, 1.05 and 1.07 for breast, 1.13 and 1.17 for endome-
trial, 1.11 and 1.19 for ovarian, and 1.06 and 1.04 for prostate cancer.
Considering digestive-tract cancers, summary RRs for GI and GL we-
re, 1.46 and 1.25 for esophageal (squamous cell carcinoma), 1.17 and
1.10 for stomach, 1.16 (significant) and 1.10 for colorectal, 1.11 and
1.14 for liver, and 1.10 and 1.01 for pancreatic cancers. Heterogeneity
across studies was observed in most analyses. In subgroup analyses,
case-control studies and studies from Europe tended to report higher
RRs. Thus, high GI and GL diets are related to moderately increased
risk of cancer at several common sites. If real, such associations would
be of relevance on a prevention and public health level, considering
the high incidence of several of these neoplasms. There are however
uncertainties in interpreting these results, considering the moderate
associations (i.e. 1.1 to 1.3), the heterogeneity across studies and study
design (cohort versus case-control). Additional issues are possible
inadequate allowance for confounding or interactions, in particular
with the dietary factors, body weight and other aspects of the so called
metabolic syndrome.

Session 4.7. Spices and Her-
bs: Improving Public Health
through Flavourful Eating

The Potential of Spices and Herbs to im-
prove Public Health through Improved Diet
Quality and/or Physiological Outcomes. An
overview

Anne-Marie Roussel, PhD, PharmD, Emeritus Pr, Joseph Fourier Uni-
versity, Grenoble, France

Herbs and spices have been used for both culinary and medical
purposes for centuries all over the world. There is a growing amount
of literature reporting the potential benefits of a spicy diet from a
health perspective. A wide variety of active phytochemicals, mainly
polyphenols, has been identified in herbs and spices. These compo-
nents can act as potent antioxidant, anti-inflammatory and/or insulin
potentiating compounds, or are involved in the regulation of ther-
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mogenesis and energy balance. Adding herbs and spices to the diet
not only adds variety, flavour, colour and aroma to the diet, but, also,
as reported by recent clinical studies , is a low-calorie modality for
increasing intake of vegetables (1), decreasing salt intake in free living
subjects (2), improving acceptability of lower saturated fat and calorie
foods(3) , inhibiting fat oxidation during grilling(4) and preventing
dietary -induced pathologies such as obesity, metabolic syndrome and
diabetes, cognitive decline, inflammation, osteoarthritis, hypertension
and cardiovascular diseases (5).

In this overview, recent research regarding the main bioactive com-
ponents of herbs and spices, their role in maintaining health and pre-
venting dietary-induced pathologies will be presented with a special
focus on the promising use of herbs and spices as an effective strategy
for helping individuals to meet dietary guidelines.

(1) Savage JS et al. ] Acad Nutr Diet., 2013

(2)Ghawi SK et al. Appetite, 2014

(3) Peters JC et al. Appetite, 2014

(4) Zhang y et al. Int ] Food Sci Nutr., 2015

(5) Opara E and Chohan M. Int ] Mol Sci., 2015

Enhancing consumer liking of low salt to-
mato soup over repeated exposure by herbs
and spices

Sameer Khalil Ghawi, Ian Rowland, Lisa Methve, Department of Food
and Nutritional Sciences, University of Reading, Whiteknights, Reading
RG6 6AB, UK

Sodium chloride is an important constituent of many food products
where it is used for used for taste, texture and preservation. In addi-
tion to eliciting salty taste, sodium chloride can suppress bitterness,
increase sweetness at low concentrations and enhance the perception
of volatile flavour compounds However, dietary salt intakes are much
higher than nutritional requirements in most countries There is strong
evidence for a link between high dietary sodium and hypertension;
thereby increasing the risk of cardiovascular disease and leading to a
drive to reduce salt content of foods. In western populations, appro-
ximately 75% of dietary salt is derived from processed food. However,
decreasing salt content in processed foods is a major challenge for the
food industry as it has an adverse effect on product sensory profile
and hence consumer acceptability In this study, herb and spice blends
were used to enhance consumer acceptability of a low salt tomato soup
(0.26% w/w). Subjects (n = 148) scored their liking of tomato soup
samples over 5 consecutive days. The first and last days were pre-and
post- exposure visits where all participants rated three tomato soup
samples; standard (0.5% sodium chloride), low salt and low salt with
added herbs and spices (oregano, bay leaves, garlic, celery and black
pepper). The middle 3 days were the repeated exposure phase where
participants were divided into three balanced groups; consuming the
standard soup, the low salt soup, or the low salt soup with added herbs
and spices. Reducing salt in the tomato soup led to a significant decli-
ne in consumer acceptability, and incorporating herbs and spices did
not lead to an immediate enhancement in liking. However, inclusion
of herbs and spices enhanced the perception of the salty taste of the
low salt soup to the same level as the standard. Repeated exposure to
the herbs and spice-modified soup led to a significant increase in the
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overall liking and liking of flavour, texture and aftertaste of the soup,
whereas no changes in liking were observed for the standard and low
salt tomato soups over repeated exposure. Moreover, a positive trend
in increasing the post-exposure liking of the herbs and spices soup
was observed. The findings suggest that the use of herbs and spices
is a useful approach to reduce salt content in foods; however, herbs
and spices should be chosen carefully to complement the food as large
contrasts in flavour can polarise consumer liking.

The Effect of Spices and Herbs on Overall
Liking of Foods Reduced in Fat, Saturated
Fat and Calories

James O. Hill, Ph.D. , Professor of Medicine and Executive Director of the
Anschutz Health and Wellness Center at the University of Colorado, Denver

Most adults consume more fat and saturated fat than recommen-
ded by most dietary guidelines. We examined whether adding herbs
and spices to reduced-fat foods typically consumed at breakfast or
lunch would improve their consumer liking. We randomized adults
to taste a number of breakfast and lunch foods, each in 3 different
conditions: full fat (FF), reduced fat with no added spice (RF), and
reduced fat plus spice (RFS). For RF foods, total energy was reduced
at lunch meals by at least 30% and total fat and saturated fat by at least
60%. For breakfast, total energy was reduced by 15% and total fat and
saturated fat were reduced by at least 42%. Subjects rated their liking
of these foods and the overall meals on a 9-point hedonic Likert scale.
Subjects came weekly for 3 weeks to consume meals that were ran-
domized to the condition order. We enrolled 148 subjects who were
predominantly female (n = 101, 68%), had a mean age of 35.9 years,
and body mass index of 24.4 kg/m2. Subjects reported habitual diets as
36% of total calories from fat (2005 Block Food Frequency Question-
naire). Reducing fat content alone significantly dropped overall liking
of breakfast and lunch meals compared with FF and RFS conditions
(P < 0.0001). The RFS overall meals were liked as well as the FF con-
dition. FF and RFS conditions were liked significantly more than RF
conditions for most individual meal items. However, liking of some
foods was not completely restored to the level of FF by the addition
of herbs and spices. These results show that reducing fat, saturated fat
and calories can be achieved in many foods by adding herbs and spices
while still delivering the flavor people desire.

Capsaicine, energy metabolism and satiety

Margriet Westerterp-Plantenga, PhD, Maastricht University, P O
Box 616, 6200 MD, Maastricht, The Netherlands

Capsaicin is the pungent, active ingredient of hot red peppers
(Capsicum frutescens L., Solanaceae). When placed in the mouth, it
is perceived as heat, pain, and taste. Several studies have tested satia-
ting and metabolic effects. A meta-analysis of 12 clinical studies in
humans shows that capsaicin given in meals (1.03-30 g of red pepper
providing 2.25-33 mg of capsaicin) increased energy expenditure
(Standard Mean Difference [SMD] = 0.56, 95% CI = 0.06 to 1.05) and
fat oxidation (SMD = 0.53, 95% CI = 0.88 t0 0.17 and SMD = 0.58, 95%
CI = 1.02 to -0.15, respectively). Thus, capsaicin appears to augment
energy expenditure and fat oxidation in humans, but the magnitude
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of its effects is small (SMD = 0.11, 95% CI = -0.06 to 0.29). A Japane-
se study showed that capsaicine responders were also cold-induced
thermogenesis responders, by activating brown fat. Furthermore, 0.9
g of red pepper (0.25% capsaicin; 80,000 Scoville Heat Units [SHU])
in tomato juice or in capsules vs. placebo given to 24 healthy men and
women lowered average daily energy intakes by 10% (in capsules)
and 16% (in tomato juice). This was explained by a change in food
choice, and accompanied by an increase in satiety. In negative energy
balance these effects counteract the normal increase in appetite and
decrease in energy expenditure. In conclusion, capsaicin appears to
reduce energy intake through sensory, food choice, and satiety me-
chanisms. Doses of capsaicin between 2.25 mg and 33 mg in meals has
been shown to increase energy expenditure and fat oxidation, which
suggests positive benefits for individuals in negative energy balance, as
occurs when dieting.

Session 4.8. Population-based
interventions - what works?

Weighing up the evidence: the characteris-
tics and approaches of effective public health
interventions to tackle inequalities in obesity

Carolyn Summerbell, Professor, Department of Medicine, Pharmacy
and Health. Durham University. United Kingdom.

In high income countries, obesity levels are higher in those of the
lowest socioeconomic status. Addressing inequalities in obesity there-
fore has a very high profile on the public health agenda internationally.

Some effective universal public health interventions may increa-
se inequalities by disproportionately benefitting less disadvantaged
groups (‘intervention-generated inequalities’ or IGIs). Such IGIs may
arise at a number of points in the implementation of an intervention,
including intervention efficacy, service provision or access, uptake,
and compliance. Theoretical work, and the findings of recent syste-
matic reviews of public health interventions, are consistent with the
idea that ‘downstream’ preventative interventions are more likely to
increase health inequalities than ‘upstream’ interventions.

One would expect that effective targeted (at those most disadvan-
taged) public health interventions, in contrast, avoid the problem of
IGIs. Indeed, this appears to be the case from a recently study looking
at mortality data in England,

It is also possible that the way in which a complex intervention is
organised and implemented (i.e. context) can impact on its ability to
reduce inequalities. The limited evidence suggests that interventions
which involve shared decision making (and increase participant en-
gagement) may be more beneficial to disadvantaged groups compared
with those of higher literacy/socioeconomic status.

Our recent review found that individual, community and societal-level
interventions that aim to prevent or treat obesity do not increase socioeco-
nomic inequalities. Many of the universal interventions have the potential
to slow the widening of the obesity gap, and some of the interventions
which are targeted at low SES groups may be effective in decreasing obesity
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amongst lower socio-economic groups. Our review also highlights the fact
that we lack the knowledge of which specific intervention components are
most effective to ensure that the equity gradients are reduced.

Nutrition interventions for young adoles-
cents: lessons learned and the way forward
Lea Maes, Department of Public Health, Ghent University, Belgium

In recent years, health behaviour models and frameworks such
as Socio-Ecological models and the Environmental Research fra-
mework for weight gain emphasized the significant influence of the
environment on children’s eating behaviours however also individual
determinants still contribute to explaining the variance in eating be-
haviours in young adolescents and need to be addressed as part of a
comprehensive nutrition policy.

Interventions targeting nutrition and weight status in young people have
largely taken place in school settings as they spend a large amount of their
time at school and schools have many opportunities to intervene (i.e., health
education lessons, provision of healthy school meals, contact with parents).
However, school-based interventions had only moderate to limited effect
on behavioural outcomes and on reducing overweight prevalence .

Therefore, new approaches are needed to change eating behaviors in
youth. Interventions are often based on providing general information:
all participants receive comparable information on nutrition and eating
behavior, irrespective of their individual differences. Interventions with
information that is tailored to the individual needs, i.e., the role of a
specific rewarding value of food for a particular adolescent, are expected
to have a higher likelihood of being effective in establishing sustainable
behavior change. However, this approach has not been fully evaluated
yet. Although self-regulation theory is the basis of the most commonly
delivered intervention techniques, operant learning theory may be a
better explanation for health behavior change. According to the operant
learning theory, behavior is learnt as a result of contingencies between
behavior and consequent events. The frequency of this behavior is
influenced by changing antecedents (e.g., cues, reminders) and conse-
quences (e.g., rewards, punishments). Implementing these theoretical
insights in a game context, attractive for young adolescents, might
improve the effect sizes of nutrition interventions. The development of
the REWARD intervention, based on these principles, will be discussed.

Session 5.1. Effective commu-
nication strategies for beha-
vioral change

Healthy consumer choice? — Lessons to be
learnt from researching food marketing and
consumer health information

Jessica Aschemann-Witzel, MAPP Centre — Research on Value Creation
in the Food sector, Aarhus University
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Abstract:

Consumer’s food choices and preferences at the point of sale
are impacted by food product marketing and food-related trends.
Consumer’s food purchases determine healthy eating habits and
healthiness of citizen’s diets. Thus, it is crucially relevant to explore
how consumer’s choices and preferences are influenced by food mar-
keting and food product communication. The presentation reports on
findings from three research studies on consumer s food choices and
preferences with regard to health, and discusses the implications of
these for public policy efforts into improving citizen’s behaviour chan-
ge and healthiness of diets. The results highlight that 1) the context of
the choice can be much more impactful than variations in nutrition
labelling, 2) non-scientific health-related framing of information,
especially on ‘naturalness, might be perceived much more favourably
than scientifically well-founded health claims, and 3), success factors
identified through cases of successful commercial food marketing
might indicate how social marketing for healthy eating should be
designed in order to be effective.

Public Health and the Value of Disobedience

Gerard Hastings, University of Stirling and the Open University and
LEcole des Hautes Etudes en Santé Publique

Voluntary Servitude in the 21st Century

In 15482 French writer Etienne de la Boétiel, at the age of 18, set
about explaining what is the great mystery of political science: why
are we all so obedient? Throughout history he observed, regardless of
polity, the vast majority of the population acquiesce to a tiny minority.
This minority is not special in any way - in La Boétie’s words they
have ‘only two eyes, only two hands, only one body, no more than is
possessed by the least man among the infinite numbers dwelling in
your cities. And it matters not how they attain power; autocracies and
democracies are alike in this respect: the power of the elite is utterly
dependent on the cooperation of the populace; those at the top have
‘nothing more than the power that you [and I] confer upon’ them.

500 years after it was written, La Boétie’s concern with our ‘vo-
luntary servitude’ has an uncanny resonance in a consumer capitalist
world. The essential problem is exactly the same: from obesity to
melting ice caps we are voluntarily collaborating in our own destruc-
tion. His analysis of the causes remains as cogent as ever: corporate
marketing ensures we continue to fall for the threadbare offerings of
bread and circuses (ubiquitous processed food) dressed up in evoca-
tive symbolism (branding), and we profit, however meagrely, from
playing ball (consumer satisfaction). Finally, his solution also holds
its veracity: we need to start rebelling — not by fomenting revolution
or building barricades, but simply by withdrawing our cooperation.

In this era of industrial epidemics, over-bearing inequality and a
planet straining under the burden of gross over-consumption, public
health has to pick up La Boétie’s gauntlet. We should see ourselves
in his vanguard of the cognoscenti who recognise the flaws in the
system and pledge to use our skills and insight to ensure that as many
of the populace as possible join us in demanding change. The purpose
of public health can no longer be limited to micromanaging specific
behaviours - eat more fruit, drink less Coke, get moving - however
beneficial these changes might be for the individual. Nor can it just

2 Michel de Montaigne says 1546, making La Boétie only 16 when he picked
up his pen
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be a matter of moving upstream and nudging people into these better
behaviours with policy measures, which are in any case increasingly
hard-won or watered down thanks to the power and influence of
corporate marketers. The problems we face defeat the capacity and
compromise the ethics of such limited ambitions.

Waking Up and Fighting Back

In this new public health, ‘Marmot’s focus on the social determi-
nants of ill health needs to be matched with an equal concern for the
commercial determinants of ill health’2, and this agenda should be built
on three pillars3. First the pathogen of corporate marketing needs to
be contained by independent, comprehensive and robust regulation.
The purpose should be to radically reduce everyone’s exposure to
commercial marketing, and corporate operators should not be involved
in developing or deploying these new rules, merely in obeying them.
Second commercial marketing needs to be countered with public health
messaging and robust deconstruction. The recent CRUK ‘Smoke This’4
digital campaign attacking the tobacco industry neatly illustrates the
former, and BUGA UP5, the Australian graffiti-based social movement
against tobacco advertising of a decade ago, the latter. Thirdly, and most
importantly, critical capacity needs to be built in the population. Small
steps in this direction have been taken with media literacy, but the idea
has to be pushed much further, addressing not just advertising but the
whole neoliberal business system. The marketing mix, stake holder
marketing and the fiduciary imperative which requires corporations to
prioritise profit each need to be unpacked and critiqued. Not so much
media literacy, then, as marketing literacy.

These three Cs of containment, counteraction and critical capacity
are mutually dependent: regulation without public support is severely
weakened, whilst a politician’s inclination to regulate is greatly increa-
sed by popular demand - and both are aided and abetted by effective
counter marketing (see Figure).

Pro-health counter
marketing, including
media efforts like
Truth Campaign and
CRUK’s ‘Smoke This’
and direct action like
BUGA UP

Regulation to
constrain unhealthy
marketing: the key

concernis to reduce
exposure

critical capacity

Building the critical capacity of the population so
they can respond effectively to marketing.
Includes media literacy, critical business

training, self production, community co-ops etc

Figure: A Public Health Response to Corporate Marketing |

The move to smokefree public places in Scotland during 2006 per-
fectly illustrates this strategic potential: the near perfect alignment of
public and parliament defeated a notoriously powerful multinational

12th European Nutrition Conference 2015

industry and delivered what many would consider to be the greatest
single achievement of the McConnell Government.

In conclusion, if the aim of corporate marketing is to encourage
obedience, to get us to do as the marketer says, that of public health
has to be more than simply saying ‘no, do as we say’ It must be about
enabling people to question current assumptions, understand the ma-
nipulative power structures these entail and withdraw their collabora-
tion; about replacing obedience, not with another form of obedience,
but with disobedience.

Session 5.2. Sustainable Diets -
Do Organic Food Systems Con-
tribute?

Sustainable Diets from a Consumer Pers-
pective - the Nutrition-Sustainability-Health
Nexus

Lucia A. Reisch; Wencke Gwozdz, Copenhagen Business School, De-
partment of Intercultural Communication and Management, Research
Group Sustainable Consumption and Production, Porcelaenshaven 18a,
DK - 2000 Frederiksberg

The worldwide rise of childhood obesity is one of today’s biggest
challenges. Beyond impairing individuals’ lives, obesity also impacts
societies’ sustainability, most notably with regard to the social, the
cultural and the economic dimension. Lately, also the environmental
dimension - in particular via high-meat, high-protein, non-sustaina-
ble diets — has received more attention. Both academics and policy
makers are increasingly thinking childhood obesity in a “nexus” mode
and therewith leaving old “silos”

On the policy level, curbing childhood obesity has become a goal in
several national and international policy strategies aiming for a better,
healthier and more sustainable life. The focus is typically on children
since their health behaviour is expected to have a strong impact on
consumers in adulthood.

The presentation analyses the influencing factors, looks at the
nexus of these three dimensions and suggest elements of an effective
policy toolbox. Examples from Germany, Denmark and the US are
used, both from the literature as well as from own empirical studies.
Beyond traditional tools such as regulation, information and educa-
tion, behavioural informed strategies based on choice architecture and
“nudging” are discussed. The latter seem to be most promising but yet
still underused options.

Organic food for sustainable and healthy
diets — lessons from the nordic diet?
Susanne Biigel, Damsgaard CT1, Larsen TM1, Saxe H2 and Arne Astrup.

1Department of Nutrition, Exercise and Sports, University of Copenha-
gen, Rolighedsvej 26, 1958 Frederiksberg C, Denmark and 2The Danish
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Technical University, GDSI- Department of Management Engineering,
Produktionstorvet, 2800 Kgs Lyngby, Denmark

Introduction: The New Nordic Diet (NND) was developed in 2004
by chefs and food professionals from the five Nordic countries. The
goal for the NND was that it should be based on traditional regional
food products but healthier than the traditional eating habits. The
NND builds on four key principles: Nordic identity, health, gastrono-
mic potential and sustainability.

Objectives: Can the NND be used as a model for a sustainable diet
in other geographical regions?

Methods/design: The NND can be described by a few overall gui-
delines: 1) more calories from plant foods and fewer from meat; 2)
more foods from the wild countryside and 3) more foods from sea and
lakes. In many ways, the New NND is very similar to a Mediterranean
diet but relies on rapeseed (canola) oil instead of olive oil and ramson
instead of garlic. The diets differ in their types of produce due to regio-
nal differences in climate, soil and water.

Results: The health effects and sustainability of the NND has been
tested in a number of scientific studies, including the OPUS project
(Optimal Well-Being, Development and Health for Danish Children
through a Healthy New Nordic Diet) supported by the Nordea foun-
dation (http://foodoflife.ku.dk/opus/english/nyheder/publikationer/)
in which the NND was compared to the Average Danish Diet (ADD).
The use of mostly local products and reduction of the meat intake
were of both socioeconomic and environmental advantage. Including
organic produce increased environmental impact of the NND.

Conclusion: In line with the Mediterranean diet the NND is a
predominantly plant-based diet, and although the two have not been
directly compared, it would be fairly safe to assume that they are equa-
lly healthy. Overall, the NND is just a regional interpretation of the
tenets of healthy eating. Basically the principles of the NND could be
incorporated into any regional diet.

Nutritional behaviour and lifestyle factors
of consumers purchasing organic food:
Outcomes from the German National Nutri-
tion Survey I

Ingrid Hoffmann, Eisinger-Watzl M, Department of Nutritional Beha-
viour, Max Rubner-Institut, Karlsruhe, Germany

Introduction: It is widely assumed but rarely investigated that bu-
yers of organically produced food exhibit a healthier food choice and a
more favourable lifestyle than non-buyers of organic food.

Objectives: To examine food consumption and lifestyle factors of
buyers in comparison to non-buyers of organic food.

Method/design: Based on their purchase behaviour assessed by a
questionnaire 13,074 participants (18-80 years of age) of the repre-
sentative German National Nutrition Survey (NVS) II (2005/07)
were classified as buyers and non-buyers of organic food. Buyers
were further differentiated into intensive, occasional and infrequent
purchase groups. Food consumption was assessed with diet history in-
terviews. Overall diet was evaluated by comparing food consumption
with dietary guidelines and summarizing it to a healthy eating index
(HEI-NVS II). For BMI, height and weight were measured; interviews
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and questionnaires were used for socio-demographic description and
lifestyle factors.

Results: More buyers are female (61%) and belong more often to
a high socio-economic status (60%) compared to non-buyers (49%
female, 44% high status). Buyers of organic food consumed more
fruit (17%) and vegetables (23%) as well as less meat/sausages (25%)
and soft drinks (58%) than non-buyers (p < 0.001, resp.). Overall diet
assessed with the HEI-NVS II revealed more favourable results for bu-
yers of organic food (p < 0.001). All results are more pronounced for
women and for intensive buyers. Buyers of organic food also exhibit a
healthier lifestyle: They are more often non-smokers, physically active,
and less often overweight.

Conclusions: The results of the representative NVS II confirm the
health consciousness of organic food buyers and demonstrate that
their food choice and lifestyle are actually more in line with accor-
ding recommendations compared to non-buyers. The potential health
effect of this behaviour is independent of a potential additional health
effect through the consumption of organically produced foods.

New results obtained with the Bionutrinet
cohort study in France — the organic pers-
pective.

Denis Lairon, Emmanuelle Kesse-Guyot, Aix Marseille Université,
NORT ; Inserm, UMR S 1062 ; Inra 1260, Marseille, France and , Uni-
versité Paris 13, EREN ; Inserm U1153, Inra U1125, Cnam, COMUE
Sorbonne-Paris-Cité, Bobigny, France.

Introduction. Lifestyle, dietary patterns and nutritional status of
organic food consumers have rarely been described, while awareness
of a sustainable diet is markedly increasing.

Objectives. Our aim was to investigate in a large French adult
cohort how current organic consumers fit with the definition of sus-
tainable diets (FAQ, 2010).

Method / Design. Consumer characteristics and frequency of use
of organic products were first assessed in 54,311 adult participants in
the Nutrinet-Santé cohort and subsequently in a more quantitative
manner in 28,245 adults.

Results. Regular organic product consumers (RCOP) were more
highly educated and physically active than non-consumers of organic
products. They also exhibited dietary patterns with more plant foods
and less sweet and alcoholic beverages, processed meat or milk. They
were much more frequently vegetarians or vegans. Overall organic
foods are more present in plant products than animal products. Their
nutrient intake profiles (fatty acids, most minerals and vitamins, fi-
bers) were better/healthier and they more closely adhered to dietary
guidelines. In multivariate models (after accounting for confounders),
compared to non-consumers, RCOP participants showed a markedly
lower probability of overweight (excluding obesity) (25<BMI<30)
and obesity (BMI>30): -36% and -62% in men and -42% and -48%
in women, respectively (P<0.0001). RCOP participants also showed
lower probability of having type II diabetes, hypertension and cardio-
vascular diseases (only in men), but a higher probability for allergies.

« Conclusions. The data obtained and partly published (PlosOne,
2013) indicate that organic food consumers show a more sustainable
profile.
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http://foodoflife.ku.dk/opus/english/nyheder/publikationer/

Session 5.21. What are the fu-
ture perceptions of ‘food and
health’ by the European con-
sumer

Tomorrow’s healthy society - research prio-
rities for foods and diets

Anne-Katrin Bock, Petros Maragkoudakisl, Jan Wollgast, Sandra
Caldeira, Agnes Czimbalmos, Maglorzata Rzychon, Bela Atzel, Franz
Ulberth, 1Presenting authot, European Commission, Joint Research
Centre, Institute for Health and Consumer Protection, via E. Fermi
2749, Ispra 21027 (VA), Italy

Health promotion and disease prevention are increasingly recog-
nised as crucial to Europe’s Health challenges, especially for non-
communicable diseases (NCDs), which in Europe account for the ma-
jority of disease burden and deaths. Major, but preventable, NCD risk
factors include poor lifestyle choices such as smoking, alcohol abuse,
physical inactivity and unhealthy diets; the latter contribute directly
to overweight and obesity, as well as increased risk of heart diseases,
diabetes and certain cancers. Notwithstanding current efforts to pro-
mote healthier diets, ensuring a healthier future requires continuous
adaptation of policy commitments and the relevant scientific research
to inform them. Thus, the European Commission’s Joint Research
Centre has conducted a foresight study entitled “Tomorrow’s healthy
society - research priorities for foods and diets, aiming to identify
research priorities for foods and diets for the future and support the
implementation of Horizon 2020, the EU Framework Programme for
Research and Innovation 2014-2020. This foresight study followed
an exploratory scenario-building approach with 2050 as a time ho-
rizon and focused on the European consumer and factors that can
influence diets and health. The study involved three workshops with
participants stemming from various institutional backgrounds and
having a wide range of food and health expertise. During the study
four alternative future scenarios were developed; each was used to
pinpoint potential challenges and opportunities for foods and health
in 2050, and identify and prioritise research areas needed to address
them. Ten research priorities that fall into four thematic areas were
highlighted: 1. Towards healthier eating: integrated policymaking, 2.
Food, nutrients and health: cross-interactions and emerging risks,
3. Making individualised diets a reality, 4. Shaping and coping with
the 2050 food system. The study also emphasised the need to develop
frameworks and methodologies that support a systems approach and
an integrated policy making to address the future of healthy, affordable
but also sustainable diets.

How the food industry can contribute to
healthy and sustainable food systems

Jorg Spieldenner, Head of Public Health Nutrition Department. NRC.
Switzerland.
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European consumers are increasingly health conscious. Neverthe-
less, in 2010 people in Europe associated eating and food with enjo-
yment, and only about 20% of the respondents had safety concerns,
mainly of chemical contaminations, according to a Eurobarometer
surveyl. A more recent report published in January 2015 about healthy
eating trends globally by the Nielsen group highlights that people seek
“fresh, natural and minimally processed foods’, as well as “beneficial
ingredients that help fight disease and promote good health”2. In pa-
rallel, a public debate is intensifying about how to secure sustainable
food systems.

The food industry is in a unique position to build the bridge
between healthy and sustainable. Adopting a public health approach
means applying nutrition epidemiology methods to understand what
and how people consume, targeted research and development to
modify diets, and health economic assessment to determine benefits
to society. In parallel, environmental sustainability means adopting
sustainable sourcing and production practices, for example explo-
ring the use of plant proteins, or a multidimensional environmental
assessment. A food industry developing responsible practices both
in the domain of public health and environmental sustainability can
positively contribute to shaping successful policies involving various
stakeholders.

References

L. 2010 Eurobarometer survey report on risk perception in the
EU

http://www.efsa.europa.eu/en/press/news/corporate101117

2. We are what we eat — healthy eating trends around the
world, January 2015 by the Nielsen Companyhttp://www.nielsen.com/
content/dam/nielsenglobal/eu/nielseninsights/pdfs/Nielsen%20Glo-
bal%20Health%20and%20Wellness%20Report%20-%20January%20
2015.pdf

Session 5.22 Nutrition, Scien-
ce, Industry and Consumers

Nutritional Sciences - why is the media con-
cerned about links between Academia and
Industry?

Ian A. Macdonald, School of Life Sciences, University of Nottingham,
Nottingham, United Kingdom.

Abstract

Food production, food manufacturing and the catering and food
retail industries have made major contributions to improving Public
Health in Economically Developed countries. However, more recent
‘innovations’ have not always taken the nutritional/health impact
into consideration. For example improved palatability, portion sizes,
energy density, ‘free refills have all been identified as potentially
contributing to the increasing problem of obesity. By contrast, whi-
le Nutritional science has identified factors associated with health
improvements, there is often a failure to recognise the challenges of
turning nutritional recommendations into realistic diets.
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In order to improve the health of the population there is a need
for effective dialogue between Nutritional Scientists, the Food Indus-
try and Government Policymakers. In addition, in many European
countries and the EC itself, research in food and nutrition is often
expected to involve collaborations between academia and the food
industry. Many food companies also have scientific advisory boards,
which involve top research scientists providing updates of food, nu-
trition and medical science, commenting on research undertaken by
such companies and identifying dietary changes which are needed to
improve health.

Interestingly such involvements with industry have led to allega-
tions of bias on the part of the scientists involved, with the media and
some public health academics claiming that such scientists should not
also provide advice to governments. Such views challenge the integrity
of the scientists involved, in the absence of any evidence that the ad-
vice provided by such scientists to policymakers is influenced by their
links with industry.

This debate provides an opportunity for these issues to be discus-
sed.

Trends in U.S. media coverage about obesity and influences on
consumers’ attitudes about governmental and industry solutions

Sarah E. Gollust, Ph.D., Assistant Professor and McKnight Land-
Grant Professor. Division of Health Policy & Management. University
of Minnesota School of Public Health. Minneapolis, MN. USA.

Abstract: The objective of this presentation is to discuss factors that
influence nutrition policy in the United States, specifically the role
of American public opinion about solutions to the obesity epidemic.
Results from several empirical studies will be presented, on news me-
dia presentation of obesity in the United States and survey research
showing level of U.S. public support for various governmental and
industry solutions. The presentation will discuss the factors that con-
tribute to public support for policy action, including consumers’ atti-
tudes about the food and beverage industry, their political orientation,
and how the problem of obesity is framed.

Session 5.23. Science for poli-
cy making: nutrition and health
for 500 million EU consumers

Science support to policy: the Joint Re-
search Centre (JRC)

Krzysztof Maruszewski, European Commission, Joint Research Centre
(JRC), Institute for Health and Consumer Protection (IHCP), Via E.
Fermi 2749, 21027 Ispra VA, Italy

As the European Commission’s in-house science service, the Joint
Research Centre’s mission is to provide independent, evidence-based
scientific and technical support throughout the whole EU policy
cycle. While promoting innovation through the development of new
methods, tools and standards, the JRC’s work has a direct impact on the
lives of citizens by contributing with its research outcomes to a healthy
and safe environment, secure energy supplies, sustainable mobility
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and consumer health and safety. Considering the latter, the JRC hosts
and develops multi-disciplinary activities cutting across chemistry,
nanoscience, biology, toxicology, nutritional and behavioural science
and information management. It produces methodologies, knowledge
base and information for the assessment of potential risks to human
health, and provides reliable methods and standards for harmonised
testing in Europe. More recently, the JRC is increasingly called for a
more comprehensive scientific support to public health policies. With
this purpose, the JRC has been developing scientific competencies to
tackle the rising number of public health issues that can be dealt with
most efficiently at the European level.

Making nutrition and health science heard
by EU decision makers

Jan Wollgast, Tsz Ning Mak, Stefan Storcksdieck genannt Bonsmann,
Petros Maragkoudakis, Maria Vasiloglou, and Sandra Caldeira, Euro-
pean Commission, Joint Research Centre (JRC), Institute for Health and
Consumer Protection (IHCP), Via E. Fermi 2749, 21027 Ispra VA, Italy

Diet and lifestyle related health issues pose a large burden on the
quality of life of EU citizens as well as national health care systems.
The complex nature of this public health challenge is now recognised
and multifactorial integrated solutions are seen as the way forward.
Decision makers are nonetheless expected to propose policies and
interventions based on sound evidence. Paradoxically, an abundance
of scientific publications goes along with a scarcity of scientific data on
specific aspects, such as the effectiveness of policies and interventions
targeted at improving diet and physical activity.

This talk will illustrate the approaches and methodologies used to
inform the decision making process in this complex area:

. Bringing together global research evidence (through syste-
matic reviews) and local evidence to produce policy briefs that inform
plans about policies and programmes. This goes hand in hand with
policy dialogues, structured discussions where policy-makers, stake-
holders and researchers exchange knowledge, real world views and
experiences to advise on policy issues. This process has the potential
to generate profound insights into how a range of people likely to be
involved in, or affected by, decisions might approach the issue and
options to address it.

. Mapping policies, approaches, interventions and common
indicators across EU Member States to describe and benchmark best-
practices and support the setting of realistic yet ambitious targets

. Applying decision analytical tools, such as public health
economic evaluation, multi-decision criteria analysis, as well as co-
llecting other relevant data and views to support impact assessment of
policy options.

Our approach relies on a constant dialogue with EU public health
policy makers and stakeholders to support nutrition and physical ac-
tivity related policies, in particular the EU Action Plan on Childhood
Obesity 2014-2020
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Anticipating future EU food and nutrition
challenges: foresight for policy prepared-
ness

Anne-Katrin Bockl, Petros Maragkoudakis2, Mylona Kalliopi3, Jan
Wollgast2, Sandra Caldeira2 , and Franz Ulberth3

1 European Commission, Joint Research Centre HQ, Rue du Champ de
Mars 21, 1050 Brussels, Belgium

2 European Commission, Joint Research Centre (JRC), Institute for
Health and Consumer Protection (IHCP), Via E. Fermi 2749, 21027
Ispra VA, Italy

3 European Commission, Joint Research Centre, Institute for Reference
Materials and Measurements, Retieseweg 111, 2440 Geel, Belgium

Today’s food systems are challenged by a number of social, econo-
mic and environmental changes on European as well as on global level.
These will influence our ability to provide sufficient, safe, nutritious
and affordable food. While the need for increased food production
to feed future populations has experienced a lot of interest, potential
future challenges for the quality of food in terms of food safety and
nutrition received less attention. With the aim to assess the EU’s cu-
rrent food policy capacity to respond successfully to the challenges
and to identify appropriate policy responses, the JRC, in collaboration
with the Directorate General for Health and Food Safety, carries out
a Foresight study on food safety and nutrition in 2050. Foresight is a
medium-to-long-term vision building process aimed at present-day
policy or business decisions.

Considering future possible trends in e.g. climate change and natu-
ral resources, trade, technologies, and food values, four scenarios for
the EU in 2050 were developed:

. A global, complex food chain provides convenient, highly
processed foods for the world

. The EU embraces the circular economy and targets self-
sufficiency in food

. An economically weak EU relies on technology imports and
a strong north-atlantic partnership

. A strong EU “Phood” industry provides high-tech foods for
health-conscious consumers

In participatory workshops, involving a broad range of relevant
stakeholders, participants identified potential future food safety and
nutrition challenges on the basis of the scenarios. These challenges are
then used as test cases for the resilience of the current EU regulatory
and policy framework. Preliminary results will be presented.

Session 5.24. Nutritional be-
haviour research: transferring
knowledge into daily life

How can we modify nutritional behaviour? A
systems perspective dealing with complexity

12th European Nutrition Conference 2015

M. Sc. Eva Hummel, Prof. Dr. Ingrid Hoffmann, Max Rubner-Institut,
Federal Research Institute of Nutrition and Food, Germany

As nutritional behaviour (NB) is a complex phenomenon, starting
points for successful modification must be deduced from a systems
perspective.

A cause-effect model which allows deducing promising starting
points was developed by identifying factors of NB and their direct
causal relationships on basis of current literature and expert consul-
tation. The relationships were specified by strength (weak, medium,
and strong) and type (promoting and restricting). To develop the mo-
del and for subsequent analyses, elements of three instruments were
combined: (1) Nutrition-ecological modelling (NutriMod, Schneider
and Hoffmann 2011), further developed to NutriMod+ST (strength,
type), was especially used to depict the model. (2) Sensitivity model
(SeMo) was amongst others used for analysing roles of factors in the
system which e.g. indicate whether a factor is suitable as control lever
or indicator (Vester 2007). (3) Cross-impact balance analysis (CIB)
was amongst others used to analyse effects of external impulses on
the system based on consistent scenarios. Thereto, scenarios with and
without impulses were compared (Weimer-Jehle 2013).

The model demonstrates each factor’s degree of influence on the
system and each factor’s own influencability. The model also presents
the interplay of all relationships and therefore reveals cause-effect cha-
ins, feedback loops, multicausalities, and side effects and consequently
eigendynamics within the complex phenomenon. Depending on the
different analyses conducted, mainly four of nineteen factors, partly in
combination, were identified as promising starting points to modify
NB.

Taking into account several of these relevant factors in parallel and
considering the interplay of all factors allows developing more promi-
sing measures. This makes it possible e.g. to prevent unintended side
effects and uncontrolled reinforcement due to an intense influence of
the system on some factors in addition to the impact of a measure.
Therefore, future measures should consider and deal with complexity
to be more successful in modifying NB.

References:

Schneider K, Hoffmann I: Potentials of qualitative modeling of
complex health issues. American Journal of Health Behaviour 35(5),
557-567, 2011

Vester F: The art of interconnected thinking. Tools and concepts for
a new approach to tackling complexity. MCB, Munich, 2007

Weimer-Jehle W: ScenarioWizard 4.1. Constructing consistent
scenarios using Cross-Impact Balance Analysis. Manual. ZIRIUS,
University of Stuttgart, 2013. www.cross-impact.de/Ressourcen/Sce-
narioWizardManual_en.pdf (16 June 2015)

Theory into practice: working with families in
weight management interventions

Laurel Edmunds, Radcliffe Department of Medicine, University of
Oxford. United Kingdom.

The prevalence of childhood overweight and obesity continues to
rise in low-income and middle-income countries across the world.
One approach in addressing this rise in overweight is to work with
families either in the clinical setting or within the context of a commu-
nity based intervention. Understanding the different perspectives of
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those involved - family members and interventionists — may improve
the efficacy of such interventions.

Observations of family dynamics presented here were taken from
a variety of qualitative studies from 2001 onwards, including 1) in-
terviews with children, parents of overweight children and personnel
delivering interventions, 2) focus groups with parents who have taken
part in family weight management interventions, and 3) personal
perspectives of interventionists and from being part of the care of
childhood obesity clinic (COCO) based at the Royal Hospital for
Children, at Bristol.

Overweight children can impact the dynamics of a family in many
and varied ways. The aim is to illustrate the perceptions of different
members of the family with an overweight child and the dynamics that
ensue. From the research base, this includes the opinions of mothers
and the processes they go through when looking after their child(ren).
Considerations will also be given to the interactions between mothers
and fathers, grandmothers, and how other family members can help
or hinder weight management efforts for the child. Other impacts (eg
psychosocial) on family life such teasing and bullying, holiday loca-
tions, home locations and interactions with health care professionals
etc. will not be included, but these are available on request. Another
informative perspective comes from families taking part in weight
management interventions and their experiences of what they found
most helpful in changing behaviours for all. They faced similar cha-
llenges with other family members in line with the research findings,
but the key element of taking part in an intervention was the social
support from the interventionists and especially from other parents.
Lastly, the perspectives of those delivering community-based pro-
grammes or working with individual families in a clinical setting are
equally important. Here an often not appreciated, but critical aspect of
what makes an intervention successful, was the emotional and social
competences of deliverers.

Relationships and emotional literacy are important to working
effectively with families. Understanding the potential influences
within the family, and family members’ perceptions, together with
those of interventionists having a focus on weight management, may
improve engagement in these interventions and sustainability of be-
haviour changes.

How should nutrition study eating behavior ?
Claude Fischler

Nutrition has been operating on the basis of assumptions. One is
that its object consists of individual organisms considered in isolation.
Another is that these individuals make « decisions », i.e. conscious,
deliberate choices, on the basis of their « preferences », with results
often detrimental to health. Consequently, public health policies and
nutrition education have long been urging each and every individual
to change their behavior for “healthy choices” So far, the least one
can say is they have failed to curb the obesity « epidemic ». Eating
behavior does not occur in a social void. It needs to be observed and
understood in its full, real life context. Modern nutrition needs to be
behavioral and social.
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Session 5.25. The influence
of media on food choice and
health outcomes in children

Overview of the I.Family study design
Iris Pigeot, BIPS, Bremen, on behalf of the I. Family consortium

Many factors are at play today that make it difficult to choose the
lifestyles that will help maintain health and well-being. The living en-
vironment, social conditions, economic pressures and family lifestyles
have changed over recent decades. Self-prepared meals from local
ingredients are replaced by fast and ready-made foods and cooking
skills are lost. These changes profoundly impact children’s health,
particularly those in the most vulnerable groups. More and more are
obese, experience metabolic disorders and are affected by psychologi-
cal problems. Many of these disorders track into adulthood.

The I.Family study wants to unravel the factors at play and their
complex interplay, to identify effective interventions and to support
policy development, enabling more families to make healthier choices.
For this purpose, the I.Family study builds on the IDEFICS cohort
established in 2007 with 16.228 children recruited from eight Euro-
pean countries aged 2 to 9.9 years at the first examination. Some of the
children are now experiencing changes around puberty, as they are
in the transition between childhood and adulthood. Even if children
have developed healthy eating and activity patterns, their lives change
considerably as they become teenagers. The I.Family study invited the
children of the IDEFICS cohort, their siblings aged 2 to 15 years and
their parents to participate in an exhaustive examination protocol to
learn more about the influence of family structure, familial charac-
teristics and family life on behaviour, in particular food choice, and
on health outcomes. Special examinations (e.g. fMRI, measurement
of sleep quality and assessment of physical activity related to the built
environment) are conducted in so-called contrasting groups, i.e. in
children with a favourable weight trajectory compared with children
with an unfavourable weight trajectory, e.g. excessive weight gain.

Young children’s screen activities, sweet
drink consumption and anthropometry

Steingerdur Olafsdottirl, Christina Berg2, Gabriele Eiben3, Lauren
Lissner3 on behalf of the IDEFICS consortium.

1University of Iceland, Faculty of Sport, Leisure Studies and Social Edu-
cation.

2University of Gothenburg, Department of Food and Nutrition, and
Sports Science.

3University of Gothenburg, Sahlgrenska Academy, Department of Public
Health and Community Medicine.

Background: Previous studies have indicated that the influence of
television (T'V) on weight is through dietary intake rather than physical
inactivity. The relationship between TV viewing and food behaviour
could be explained by greater exposure to marketing of energy dense
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foods as well as eating in front of the TV. Research has encouraged
focus on specific dietary habits as well as decreasing screen time and
sedentary behaviour to prevent childhood obesity.

Aims: The general aim of the research was to examine associations
between young children’s screen habits, food habits and anthropo-
metry. More specifically for two studies presented: a) To examine
the association between young Swedish children’s TV, computer and
commercial exposure and their consumption of sweetened beverages,
taking into consideration descriptive and injunctive parental norms
regarding their child’s sweetened beverage consumption. b) To exami-
ne associations between young children’s TV viewing and other screen
activities in relation to changes in consumption of sugar-sweetened
beverages and changes in body mass index (BMI) and waist to height
ratio (WHIR: Waist circumference divided by height) in eight Euro-
pean countries.

Methods

The studies were a part of the European prospective cohort study
Identification and prevention of dietary and lifestyle-induced health
effects in children and infants (IDEFICS), investigating diet, lifestyle
and social determinants of obesity in 2-to-9-year-olds in a) Sweden
(n=1733) and b) eight European countries (baseline n=16 225, two-
year follow-up; n=11 038). Anthropometry was objectively measured.
Age and sex-specific cut-points for overweight defined by Cole and
colleagues were used, as well as BMI z-score. Behaviours were parent-
reported. Screen habits included TV viewing time and total screen
time (computer time added to TV time). The Swedish questionnaire
was extended with questions on commercial TV exposure and paren-
tal norms on sweetened beverages.

Results: Associations between screen habits and sweetened bevera-
ge consumption were found independent of parental norms regarding
sweetened beverages in the Swedish sample. The likelihood of con-
suming sweetened beverages at least one to three times a week was
almost double for the children having parents who did not or partly
limit their exposure to TV commercials (OR 1.94, 95% CI: 1.43-2.64)
compared to children to parents completely limiting exposure to TV
commercials. A longitudinal analysis revealed that sweetened beve-
rage consumption at 2-year follow-up was predicted by exposure to
commercial TV at baseline (OR 1.41, 95% CI: 1.07-1.87). In the larger
European sample, associations were found between TV viewing and
being in the highest quintile of % change in WHtR (each hour per
day watching television: OR 1.26; 95% CI: 1.17-1.36) and in BMI (OR
1.22,95% CI: 1.13-1.31). The odds ratio of having increased sweetened
beverage consumption was 1.19 (95% CI: 1.09-1.29) for each hour per
day watching T'V.

Conclusions: The results indicate substantial effects of TV viewing
and other screen activities for young children, both on their consump-
tion of sweetened beverages and on an increase in BMI and central
obesity. The results strengthen the assumption that it is possible to
influence children’s dietary habits through their screen habits.

New media and their association with lifes-
tyle behaviour: concluding remarks
Wolfgang Ahrens, BIPS, Bremen, on behalf of the 1. Family consortium

Children are increasingly exposed to electronic media like TV and
computer games. Children spend a substantial proportion of their
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daily leisure time in front of a computer or TV screen. The sedentary
character of corresponding activities is assumed to have direct effects
on children’s metabolic risk profile and contributes to an unfavourable
weight trajectory. At the same time, the media content may influence
children’s well-being and the associated exposure to advertisements
may modify their actual food preferences.

In the IDEFICS study we investigated cross-sectional and longi-
tudinal associations of electronic media exposure and consumer be-
haviours with children’s weight status and metabolic profile. We also
assessed the association of TV and PC exposure with food preferences
and the well-being of children.

We observed that higher exposure to TV is cross-sectionally asso-
ciated with a preference for sugary/fatty foods and longitudinally with
overweight/obesity and a higher consumption of sugar-sweetened
beverages. Exposure to commercial TV is cross-sectionally associated
with a more frequent consumption of sweetened beverages, irrespec-
tive of parental norms and duration of TV viewing. Often asking for
items advertised on TV is longitudinally associated with overweight/
obesity and a preference for fatty foods. Parents® resistance to these
requests is inversely related to their child’s preference for sugary/
fatty foods. We also found that preference for sugary/fatty foods is
associated with overweight/obesity. Our longitudinal analysis shows
that well-being is negatively affected by TV exposure und PC use as
indicated by increased peer and emotional problems in girls and an
impaired family functioning in boys and girls (the latter holds true
for TV).

The prevention messages resulting from our results are clear: No
TV or DVD in children’s bedrooms, please! Parental limits to reduce
exposure to TV commercials and to resist children’s pester power lead
to more favourable food choices of their children. Finally we conclude
that limiting TV advertising may foster healthier outcomes in children.

State of the Commercial Environment and
Advertising to Children in Europe

Wencke Gwozdz; Lucia A. Reisch, Copenhagen Business School, De-
partment of Intercultural Communication and Management, Research
Group Sustainable Consumption and Production, Porcelaenshaven 18a,
DK - 2000 Frederiksberg

I-Family (http://www.ifamilystudy.eu/), a joint European 7th Fra-
mework Programme research project with 12 European partners, aims
at gaining an understanding of the interplay between barriers and
drivers towards healthy food choices of young consumers when they
move into adolescence. The study tries to assess why young Europeans
make certain food and lifestyle choices and what their impact is on
their lifelong health. This is explored from a focus on family, environ-
ment, physical activity, social, behavioral and genetic influences. The
study is conducted among eight different European countries compri-
sing up to 16 000 children. Within the spectrum of influences, the pre-
sent presentation — based on a recent report from the I-Family study
- aims to contribute to a better understanding of the media influence
on adolescent’s health behavior. As food and beverage advertising has
been widely recognized on having an effect in children’s and adoles-
cents food energy intake and as a risk factor for childhood obesity and
diet-related non-communicable disease, a broader overview on new
forms of marketing trough new technologies such as the internet, so-
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cial media and other online media is needed. Whilst food promotion
on TV has been a dominant research concern of consumer behavioral
researchers and the effects of TV advertisement exposure have widely
been explored, other media devices have been less in the research
focus. Given that 75 % of the EU 27 households have Internet access,
online marketing has become a new form to engage new consumers,
particularly children and teenagers that spend an increasing amount
of time surfing the web. Based on qualitative methodology, current
online marketing strategies (internet, social media and other devices)
from elven large food and soft drink brands targeting children are
analyzed, mainly by looking at the corporate websites. Implications
for policy are drawn.

Session 5.28. Situation, Quali-
ty and Support of School Ca-
tering in different countries of
Europe

School meals in Germany, results of a na-
tionwide study
Ulrike Arens-Azevedo, Hamburg University of Applied Sciences

The aim of the nationwide study was to map the current situation of
school meals in Germany from the perspective of different groups in
order to draw conclusions about the quality of offer and circumstances
and to derive recommendations for the future.

Evaluated were questionnaires from 12,566 pupils of 15 federal sta-
tes, from 212 municipalities, responsible for 5,018 schools, and from
3,530 school principals. In addition 760 menu plans were analyzed
according to the quality standard of the German Nutrition Society.

Community authorities fund the lunchrooms and furniture, the
kitchens and regular energy and water consumption. While service-
level-agreements often exist (44.2%), a quality control is rarely held
(27.7%). The quality standard of the German Nutrition Society is fre-
quently part of the contract with the caterer (50.3%), but certification
is normally not required.

The majority of schools (60%) received their food by the catering
system of hot hold meals. Concerning the ordering and payment pro-
cesses, the duration of breaks or the places for lunch a wide variety is
typical. The demand for school meals is not as frequent as desired and
depends on the age of children: in primary schools in media 50 % of
students are eating their lunches, in secondary schools only in media
30 %.

At primary level students rated the meals as satisfactory to very
good, slightly worse in the media at secondary level. The hit lists
include pasta, pizza, pancakes and french fries, to what is not liked
in particular spinach, soup, fish and potatoes. The students evaluate
the background noises and the comfort of the lunch rooms particular
negative. Pupils rarely (21.2 %) are involved in processes of menu
planning. In open answers they expressed a lot of different wishes
and suggestions for improvement of school meals, serving areas and
dining rooms.
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Nutrition recommendations and results of
the School Health Promotion study in Fin-
land

Marja Mikkola, Laurea University of Applied Sciences,Vanha maantie
9, 02650 Espoo, Finland

In Finland the National Nutrition Council has given nutrition
recommendations for school meals in 2008 and the recommendations
for student meals served in student cafeterias at universities and uni-
versities of applied sciences in 2011 by the Social Insurance Institution
and the National Nutrition Council. Pre-primary and basic education
are provided free of charge for all. The municipalities are responsible
for monitoring and evaluating school meals. Pupils attending school
must be provided with a properly organized,supervised, balanced
meal free of charge every school day. The role of school meals is a
pedagogical tool to teach good nutrition and eating habits. A school
lunch should equate to about one third of a child’s daily food intake.
Afternoon snacks are served in about 30% of Finnish schools. Special
attention is paid to the taste and temperature of food. Special diets
are observed and supervised individually. The School Health Pro-
motion (SHP) study monitors the health and well-being of Finnish
14-20-year-old adolescents. The aim of the SHP study is to strengthen
the planning and evaluation of health promotion activities at school,
municipal and national levels. The study reaches 80% of the age group
in comprehensive schools and 70% in upper secondary schools. The
study is carried out nationwide every second year. The number of
overweight adolescents has not increased. The school meals food has
keeped their position, only 10% of the pupils visits seldom a lunch
room. Third of the comprehensive school pupils and half of the stu-
dents of upper secondary schools and of vocational colleges consider
the school food of good quality. Only about a third of the pupils eat
all the parts of the meal. The boys omit the salad, the girls the milk.
At school they eat also other things than just school food. The eating
of sweets has diminished, the soft drinks not. The eating of the school
food is also in the connection to the regular eating habits. The ones
which eat the school food eat more often breakfast and also dinner
with the family.

Mechanisms of weight management: Ener-
gy absorption

David Baer, PhD, US Department of Agriculture, Beltsville Human
Nutrition Research Center. Beltsville, MD, USA

Introduction. Nuts are a nutrient-rich food that significantly
contributes to intake of several key nutrients. Nuts are also energy-
dense, and some consumers have avoided nuts as a strategy to avoid
undesirable weight gain. However, results from many studies have
failed to show a positive relationship between nut consumption and
weight gain. In fact, consumers of nuts often have lower BMI than
nonconsumers, and in clinical trials, individuals consuming nuts lose
the same or more weight than nonconsumers. Moreover, calculating
the metabolizable energy of nuts (using Atwater factors) overestimates
the metabolizable energy content by as much as 30%. This large error
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is associated with the fact that food structure and food processing
substantially affects the metabolizable energy value of tree nuts.

Objective. To evaluate factors that influence the metabolizable
energy value tree nuts and the impact of energy absorption from tree
nuts on weight management.

Conclusions: Among the plant-based food, tree nuts are energy-
dense foods. However, their metabolizable energy value is lower than
predicted from Atwater factors presumably because of a fundamental
plant structure, the cell wall.

Session 5.3. Food safety and
risk perception

Phytochemicals with mutagenic and carci-
nogenic potential in food and

Alfonso Lampen, Federal Institute for Risk Assessment, Berlin, Germany

Plant derived food is a significant part of the diet and in general
associated with health advantages. However, in some cases potential
hazards of phytochemicals are of concern when the exposition is high
e.g. by the intake of food supplements. The mechanisms of potential
toxic phytochemicals are very different. Examples are the furocou-
marins in parsnip which are phototoxic, or St. John’s Wort which
interacts with xenobiotic metabolizing enzymes, coumarin in cakes
which is liver toxic or cyanogenic glycosides in manioc which inhibit
the cell respiration. Some phytochemical such as isoflavones may act
as hormones and induce cancer cell growth by estrogenic mediated
mechanism of transformed breast cells.

There are also some phytochemicals with mutagenic and carcino-
genic potentials such as safrol, methyleugenol, estragol, or pyrrolizi-
dine alkaloids (PAs). The latter phytochemicals have been recently
detected as contaminats in relevant amounts in tea, salads, honey, or
food supplements; PA are a large group of natural toxins produced
by plants, several of which are known to be highly hepatotoxic and
have been showed to be carcinogenic in laboratory animals. The PAs
require metabolic activation to exert their genotoxicity and tumorige-
nicity. The genotoxicity of PAs includes DNA binding, DNA-DNA and
DNA-protein cross linking. PAs have been also shown to be clastoge-
nic and mutagenic. In regard to assess the risk of PA the MOE (margin
of exposure) approach is the method of choice. A new strategy to set
up signal values or limit values for the food control for such genotoxic
phytochemicals in food according to the MOE approach may be an
important action of risk management. Furthermore, in regard to risk
perception there are a new strategies necessary to communicate po-
tential risks of such natural genotoxic phytochemicals because it is not
possible to avoid them completely.

Safety assessment of botanicals and bo-
tanical preparations — EFSA Scientific
Committee’s toolkit
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Bernard Bottex, European Food Safety Authority (EFSA), Parma, Italy

As compared to other food products, the safety assessment of
botanicals and botanical preparations is complicated by a number of
specific issues including the heterogeneity and variability of chemical
compositions, claimed tradition of use in conditions often difficult to
determine, widespread presence of naturally-occurring toxic substan-
ces, few data available on occurrence and consumption.

Safety assessment of botanicals and botanical preparations has
been on EFSA’s agenda since its inception. The competence of EFSA
in this sector has been growing over time and the need to assess bota-
nicals and botanical preparations has been increasingly embedded in
current and upcoming legislation, e.g. feed additives, health claims,
fortified foods and novel foods.

Following support expressed by European Member States’ Com-
petent Authorities sitting in its Advisory Forum, EFSA mandated its
Scientific Committee to produce guidance for the safety assessment
of botanicals and botanical preparations, and to develop a compen-
dium (hazard database) of substances, naturally present in botanicals,
of possible concern for human health. The Scientific Committee re-
viewed also the possible use of the Qualified Presumption of Safety ap-
proach for concluding on the safety of a plant preparation without the
need for further testing. The resulting opinion provides an overview
of the methodological approaches for assessing the different types of
substances present in a given botanical preparation, making use of the
data available and considering as well history of use.

Risk perception of carcinogenic phytoche-
micals in Food: Why the population does
not want to hear about natural phytotoxins
in Food

Marina Marinovich and Corrado L. Galli, DiSFeB, Toxicology and risk
assessment Unit, University of Milan, Italy

The food may be the vector of contaminants, pesticide residues,
additives, as many toxic natural components. Though the formers,
unlike the latters, are monitored, measured and evaluated under res-
tricted european regulations, the consumers consider them to be in
principle a threat to their health. This mindless assessment is largely
supported by the common belief that natural is equivalent to healthy,
safe, and that there is a difference between chemical compounds
synthesized by man and those synthesized by nature, and it is reinfor-
ced by the traditional use of some foodstuff.

Although these approaches are scientifically not sustainable, as
always the truth lies somewhere in between. The research of the last
twenty years has identified a multitude of natural chemicals with very
toxic potential. Several studies have identified in herbs marker subs-
tances with genotoxic and carcinogenic activities on in vitro models
and also in animal studies. However, assessing the risk, in spite of just
the intrinsic property of causing harm (hazard), it is easy to prove
that the quantities present in the foodstuff, lead to a reassuring risk
characterization, since often the scientific evidences suggest that the
potential genotoxicity/carcinogenicity vanishes when the risk analysis
considers the food as a whole rather than a sum of the single ingre-
dient activity.
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Different considerations should be made when the analysis is focu-
sed on supplements, because in this case the potential toxic ingredient
may be concentrated in the product, the intake can be more frequent,
and, other ingredients present in food that would counteract toxicity
can be lost. In this regard we are therefore it will be discussed case
studies based on the European Food Safety Authority (EFSA) and
European Medicine Agency (EMA) guidance document for the safety
assessment of botanicals and botanical preparations intended for use
as food supplements or drugs.

Session 5.4. Sustainable Diet
I: Global Challenges

Sustainable diet within sustainable food
systems
Alexandre Meybeck, FAO

“A sustainable food system (SFS) delivers food security and nutri-
tion for all in such a way that the economic, social and environmental
bases to generate food security and nutrition for future generations are
not compromised” (HLPE, 2014). By this definition, the global food
system is clearly not sustainable. There are more than 2 billion mal-
nourished, almost 800 million undernourished, more than one billion
overweight and obese. The majority of the hungry and poor are food
producers. Food production and consumption are among the main
drivers of environmental degradation threatening its own resource
base. According to FAO, global food demand is projected to increase
by 60% towards 2050 from 2007, driven by changing consumption
patterns and population growth. Unsustainable food consumption
patterns are both a result and a driver of unsustainable food systems.
Sustainable diets have been defined as “those diets with low environ-
mental impacts which contribute to food and nutrition security and to
healthy life for present and future generations”, combining two totally
different perspectives: a nutrition perspective, focused on individuals,
and a global sustainability perspective, in all its dimensions: environ-
mental, economic and social. A case study using the Mediterranean
diet has enabled to identify some methodological issues to be addres-
sed when considering actual diets and their impacts. Dietary models
can be assessed and compared with other types of diets and used as
models against which to compare actual diets. Diets are conditioned
by food systems; not in a single spatial homothetic relationship but
rather as the result of interactions between consumers’ attitude and
lifestyle, food availability and accessibility, in the food system and with
other systems.

Improving the sustainability of global meat
and milk production

Professor Andrew Salter, Division of Nutritional Sciences, School of
Biosciences, University of Nottingham, Sutton Bonington Campus,
Loughborough, LE12 5RD, UK
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Meat and milk represent energy-dense sources of high quality pro-
tein and essential micronutrients. While it is quite possible for humans
to maintain good health on animal product- free diets, most indivi-
duals choose to be omnivorous. The last several decades have seen a
marked increase in global consumption of meat and dairy products,
specifically in emerging economies such as China. This demand has
largely been met by improvements in farm animal breeding, nutrition
and general husbandry practices. However, with the global popula-
tion expected to increase by 2-3 billion by 2050, there is now growing
concern over the use of large areas of arable land to grow crops for
animal feed that could be used to directly produce food for human
consumption. An increasing proportion of fresh water is used in
animal production, both in feed production and by the animals them-
selves. Animal production, particularly ruminants, also significantly
contributes to greenhouse gas production, and hence climate change.

A challenge for the coming decades is to find sustainable ways to
meet the demand for animal products. Novel feed sources, which do
not directly compete with human foods, need to be explored. The use
of insects, both as animal feed and directly for human consumption,
requires further consideration. Improved nutritional strategies to
minimize pollution and greenhouse gas emissions are required. Con-
ventional breeding, novel farming techniques, use of growth promo-
ters and genetic manipulation are all likely to be further exploited, to
varying extents, in different parts of the world. Overall consumption
of meat and dairy products may be mitigated through the use of ‘mi-
metics’ derived from plant, fungal and algal sources. It is likely that a
combination of such approaches will be required to meet future global
demand for meat and dairy products.

Does globalization of agrifood systems pro-
vide sustainable nutrition?

Matin Qaim, Department of Agricultural Economics and Rural Deve-
lopment, Georg-August-University of Goettingen, 37073 Goettingen,
Germany

I spite of recent progress in the reduction of global hunger, malnu-
trition remains an issue of significant magnitude. Around 800 million
people are undernourished in a calorie sense; an estimated 2 billion
people suffer from micronutrient malnutrition; 1.5 billion people are
overweight or obese. These three forms of nutritional problems are
sometimes referred to as the “triple burden of malnutrition” They
are responsible for large human and economic costs. Policies and
interventions to address these problems should have high priority. In
addition, it is important to understand how mega-trends affect the
different forms of malnutrition. One such mega-trend, which is the
focus of this paper, is the observed globalization of agrifood systems.
Various facets of globalizing agrifood systems are reviewed, including
trends in agricultural technology, changing consumer preferences
and lifestyles, vertical integration of supply chains, the proliferation
of food standards, as well as modernization and concentration in the
food retail sector. The effects of these trends on the triple burden of
malnutrition are analyzed through a summary of empirical studies
carried out in different developing countries. Globalizing agrifood
systems have significant impacts on nutrition, which can be both po-
sitive and negative. For instance, the rapid expansion of supermarkets
in Africa seems to increase overnutrition in adults, while reducing
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undernutrition in children and adolescents. Impact pathways are
explained. Modernizing food supply chains can also affect nutrition
and dietary quality of rural farm households through changes in
marketing opportunities, incomes, and gender roles. These findings
suggest that impacts depend very much on the context. More research
is needed to better understand the multi-faceted linkages between
changing agrifood systems and nutrition. Such knowledge can help to
guide policymaking in specific situations.

Session 5.5. Sustainable Diet II:
Sustainable food consumption

The potential of food preservation to redu-
ce food waste: the making of a food supply
chain revolution

Wayne Martindale, Alan Marson*, Jacek Obuchowicz* Sheffield Busi-
ness School, Sheffield Hallam University, Sheffield S1 1WB

*New Food Innovation Ltd, B29 Main Building, University of Not-
tingham, College Road, Sutton Bonington, Loughborough LE12 5RD

Introduction; while we state it seems unthinkable to throw away
nearly a third of the food we produce, we continue to overlook we are
all very much part of this problem as consumers of meals. This has an
impact on our view of what we think a sustainable meal is and our re-
search shows food waste to be a universal function that can determine
the sustainability of diets.

Objective; achieving sustainability in food systems depends on the
efficiency of both culinary preparation and knowledge of foods. These
are overlooked by the current food waste debate that is concerned with
problems rather than solutions, using classic ‘end-of-pipe’ assessments
to describe where and what food waste is. We aim to change this over-
sight.

Method/Design; working with food manufacturers has led us to
understanding how consumers can reduce waste. The approach has
the associated legacy of Clarence Birdseye who recognised that con-
sumers should have Tess fuss, less smell and less waste’ in preparing
foods. The power of building-in sustainability messages with brands
and food movements is still novel, under-utilised and our work shows
the potential of doing this.

Results; we have chosen frozen food to demonstrate a model be-
cause our research shows the use of frozen foods resulted in 47% less
waste.

Conclusions; this has created a step-change in how we consume
foods with the #iFreeze movement working across different products
and supply chains to augment behaviours associated with consuming
the once ill-defined ‘sustainable meal.

Wholesome nutrition: an example for a sus-
tainable diet
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Dr. Karl von Koerber, Working Group on Sustainable Nutrition, Mu-
nich, Germany

Introduction: “Wholesome Nutrition” is a concept of sustainable
nutrition that we developed in the working group of Prof. Claus Leitz-
mann at the University of Giessen in the 1980s. This concept gives an
equal ranking to the health, ecologic, economic, social and cultural
dimensions of nutrition. In 1992 at the UN-Conference of Environ-
ment and Development in Rio de Janeiro “sustainable development”
embraced the dimensions “environment”, “economy” and “society”. In
addition to these three “classical” dimensions of sustainability, we had
included “health” as the fourth dimension because nutrition has far
reaching effects on human health. The fifth dimension “culture” is now
established in the sustainability discussion since the respective cultu-
ral background determines food habits. In 2005 the “New Nutrition
Science Project’, as an initiative of IUNS and the World Health Policy
Forum, initiated a new direction in nutrition science: the biological
focus has to be extended by an environmental and social focus.

Objectives: Presently mankind has to cope with huge global cha-
llenges: poverty and food insecurity in developing countries, uneven
use of resources, climate change, insufficient access to clean water, soil
degradation, loss of biodiversity etc. After analyzing the global studies
of these topics in the different dimensions of sustainability, the ob-
jective is to identify opportunities for action to respond to the global
challenges.

Results: The concept of “Sustainable Nutrition” analyses the food
supply chain in all its stages from input-production, primary produc-
tion over processing, distribution, preparation, and food consumption
to waste disposal. The analysis results in the following seven principles:

(1) preference of plant products,

(2) organically produced foods,

(3) regional and seasonal products,

(4) preference of minimally processed foods,

(5) fair trade products,

(6) resource saving housekeeping and

(7) delicious meals.

Conclusions: The concept on “Sustainable Nutrition” is based on
holistic thinking and has the potential to reduce some of the global
challenges in the field of nutrition. Scientists, stakeholders, multipliers
and consumers are called to include the dimensions of environment,
economy, society and culture - additionally to the biological/health
aspects.

Organic food consumers profiles from the
large Nutrinet cohort follow-up in France

Emmanuelle Kesse-Guyot; Affiliation : Nutritional Epidemiologist, IN-
RA, Sorbonne Paris Cité University. France

In developed countries, the expansion of the organic food market
is growing concomitantly with an increase in concerns of consumers
for food quality and safety.

However, little is known about the association between dietary
characteristics and amount of organic food consumed.

One aim of the Bionutrinet project is to extensively describe or-
ganic food consumption profiles and to address whether an organic
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based diet is related to healthy dietary behaviors and better adherence
to dietary guidelines and nutrient adequacy.

Conventional and organic food intakes, as well as the share of
organic food in the diet were obtained using a specifically developed
264 items - organic food frequency questionnaire focusing on the
past year among 28,245 adults (71% of women), participants of the
NutriNet-Santé cohort study. All data were weighted using national
census reports.

Weighted quintiles of the contribution of organic foods to the ove-
rall diet were computed. Diet quality was estimated using two scores
reflecting adherence to dietary components of the Programme Na-
tional Nutrition Santé-Guidelines (mPNNS-GS) and the probability
of adequate nutrient intake (PANdiet). Relationships between levels
of organic food consumption (defined as the contribution of organic
foods in the whole diet) and dietary intakes and diet quality scores
were assessed using multivariate linear regression.

The percentage of non-consumers of organic foods was 8.4% in
women and 14.7% in men.

More than % of organic food consumers reported eating at least
50% of vegetables, fruits and related products, from organic sources.

Organic foods contributed to 20% to the whole diet among women
and 18% among (p<0.0001). When excluding the liquid products and
the water in particular, corresponding proportions were 28% among
women and 25% among men.

Overall, individuals with higher education level, never smoker,
older subjects (i.e. above the median value equals to 48 years old) and
vegetarians/vegans had higher intake of organic food (g/day) than
their counterparts.

Intakes of plant foods (including vegetables, fruits, whole grain
products and nuts) increased along with the contribution of organic
foods in the diet while it was the reverse trend for milk, dairy products,
cookies and soda. No relationship was found between sweet product
consumption and levels of organic food consumption.

The diet quality scores increased from the first quintile (mP-
NNSGS: 7.89+0.02; PANDiet: 64.49+0.09) to heavy consumers (mP-
NNSGS 8.78+0.02; PANDiet: 69.26+0.09). However, regarding indi-
vidual components of the mPNNS-GS, the percentages of individuals
following the nutritional guidelines for added fat decreased along
with the increase of the contribution of the organic foods (82.13% to
68.42%).

Our study provides new insights into the understanding of orga-
nic food as a determinant of dietary intake and sheds some light on
the dietary profiles of intermediate organic food consumers who are
probably the main stakeholders in the transition toward sustainable
consumption.

Session 5.6. Food innovations

Novel food and health infrastructures in Eu-
rope

Krijn J. Poppe, Karin Zimmermann, Pieter van ’t Veer on behalf of the
EuroDISH consortium, Wageningen UR
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Europe is facing major challenges in promoting health and reducing
the disease burden of non-communicable diseases such as cardiovas-
cular disease, cancer, and type 2 diabetes - related to food, nutrition
and lifestyle. Through public health nutrition strategies with policy
interventions, product reformulations, communication campaigns,
etc. public and private stakeholders contribute to the promotion of a
healthier lifestyle. Such actions have to be evidence-based and high
quality research is vital.

Objectives and design

In the FP7 EuroDISH research project recommendations were de-
veloped on the needs for food and health research infrastructures. The
work was organised around the ‘DISH” model, the four key building
blocks of food and health research:

. Determinants of dietary behaviour - finding out why we
choose what we eat and drink

. Intake of foods and nutrients — assessing and evaluating
how much we eat and drink

. Status and function of the body - using markers of body
stores, biomolecular mechanisms, nutritional health

. Health and disease - assessing the links between nutrition

and health outcomes (diseases, quality of life, ageing, fertility).

The project mapped existing research infrastructures and identi-
fied gaps, needs and governance issues. It integrated the findings and
developed a conceptual design with a roadmap for implementation.
Results

There is a need for one European research infrastructure (‘DISH-
RT’) that is specific for food in relation to nutrition and health and that
overarches the DISH disciplines:

. Researchers need an overarching research infrastructure
that fills important gaps and overcomes fragmentation to enable cut-
ting edge research.

. Policy makers need more scientific insights on how to chan-
ge the food environment and prevent further cost increases of diet
related diseases.

. Food industry needs scientific insights to foster product
innovation and strengthen its competitive position.
. Societal organisations and practice professionals need a

solid evidence base for their strategies and advice.

Food bioactives and health claims

Paul A Kroon, Food and Health Programme, Institute of Food Research,
Norwich Research Park, Norwich NR4 7UA, United Kingdom.

Cardiovascular disease is the biggest cause of morbidity and mor-
tality in Europe and is a major target of national programmes towards
healthier diets and a driver of innovation in the food industry. There
is a clear need and a substantial market opportunity for develop-ing
new foods and beverages that have proven benefits for CV health. The
potential for dietary bioactives to deliver beneficial effects in humans
has already been established; e.g. polyunsaturated fatty acids and plant
sterols have proven health benefits and several health claims have been
approved by the European Food Safety Authority (EFSA).

Pre-clinical research with bioactive peptides and polyphenols
reported over the past 20 years has demonstrated that they possess
real potential in terms of exerting beneficial physiological effects on
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the CV system. Within the last 15 y, a substantial number of reports
of significant improvements in biomarkers related to CV health fo-
llowing consumption of polyphenols and polyphenol-rich foods have
been published[1]. There are numerous reports of clinically significant
effects of consuming bioactive peptides on blood pressure in humans
and a series of reports of strong bp-lowering effects in animal models
of hypertension[2]. The accumulating evidence to support the notion
that dietary polyphenols and bioactive peptides can beneficially affect
CV health and reduce risk has been accompanied by significant inves-
tment in R&D by the food industry and SMEs to develop foods that
benefit consumer health.

Despite numerous dossiers concerned with health claims for pro-
ducts containing polyphenols and peptides being submitted, only two
have been given a favourable opinion by EFSA[3,4]. Numerous health
claim dossiers concerned with bioactive peptides and polyphenols
submitted to EFSA were rejected. The main objective of the BAC-
CHUS project is to develop tools and resources that will facilitate
the generation of robust and exploitable scientific evidence that can
be used to support claims of a cause and effect relationship between
consumption of bioactive peptides and polyphenols and beneficial
physiological effects related to cardiovascular health in humans. This
presentation will describe the main activities of the BACCHUS project
which are focussed on overcoming the existing challenges to obtaining
health claims for peptides and polyphenols and on generating scien-
tific data to support future claims. The activities include fundamental
research to understand the stability, metabolism and absorption of
these bioactives from the gut, characterising plausible mechanisms
underlying observed beneficial CV health effects, and randomised
controlled trials in humans to demonstrate the health benefits.

This research was funded by the EU 7th Framework Programme
(BACCHUS-312090) with additional support from the Biotechnology
and Biological Sciences Research Council UK (Institute Strategic Pro-
gramme Grant ‘Food and Health’ BB/J004545/1 to IFR).

[1] Hooper L, Kroon PA, Rimm E, et al. (2008). Flavonoids,
flavonoid-rich foods and cardiovascular risk: a meta-analysis of ran-
domized controlled trials. Am J Clin Nutr 88, 38-50; [2] Hernandez-
Ledesma B, Contreras MD, Recio I (2010). Antihypertensive peptides:
Production, bioavailability and incorporation into foods. Adv Colloid
Interface Sci 165, 23-35; [3] EFSA Panel on Dietetic Products, Nutri-
tion and Allergies (NDA) (2011). EFSA Journal 9(4): 2033; [4] EFSA
Panel on Dietetic Products, Nutrition and Allergies (NDA) (2012).
EFSA Journal 10(7): 2809.

Consumer perceptions and use of plant
food supplements: implications for commu-
nication and policy

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

Botanical products are widely used across Europe and taken in
many different forms (e.g. teas, juices, herbal medicinal products,
plant food supplements (PES). Findings from studies conducted in the
context of the PlantLIBRA project will be presented including from
a pan-European survey of 2359 adult PFS consumers from Finland,
Germany, Italy, Romania, Spain and the United Kingdom. Survey data
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was integrated with focus group and interview data from PFS users,
non-users and stakeholders. The Internet and friends and relatives
were twice as likely to offer information to users as general practitio-
ners. Users, non-users and stakeholders expressed the need for more
accessible information on safety and effectiveness, and for clearer re-
gulations on the status of PFS as food and/or medicine. Findings from
a related experimental study examining the use of packaging cues to
determine perceived risk and benefit of a PFS indicate that images on
PFSlabels can implicitly prime the formation of expectations regarding
the function of a PFS product. These images can thus act as a source
of suggestion, perhaps in some cases making consumers less aware of
the real health benefits that the products offer. A final study exploring
how consumers’ judgements of benefits and risks are influenced by
packaging found that consumers attend to different elements of the
packaging in order to make judgements about product benefits and
risk. Benefit judgements relate to the presence of plant name whereas
risk judgements relate in part to the presence of a scientific warrant.
Based on these findings, we propose that future PFS policies should
focus on transparency as consumers tend to perceive PFS as safe, and
as potentially effective for a number of health problems. Many con-
sumers are not aware that PFS are food. There is a need for reliable,
possibly Internet-based PES information.

Session 5.8. Policy options for
relevant sectors with implica-
tions for nutrition on addres-
sing under- and over-nutrition

Nutrition the Nordic Way: Policy, Recom-
mendations and Labelling for Counteracting
Overweight and Obesity

Knut-Inge Klepp, Norwegian Institute of Public Health/Department of
Nutrition, University of Oslo, Norway

The five Nordic countries have a long tradition of close collabora-
tion in the area of food, nutrition and health. This work includes the
Nordic Nutrition Recommendations (last revised in 2012), the joint
Nordic Action Plan on Health, Food and Physical activity (2006), a
joint food labelling system (the Keyhole food symbol) since 2009,
and ongoing efforts to evaluate policy measures designed to reduce
the marketing pressure on children with respect to unhealthy foods
and drinks. Furthermore, these food and nutrition specific measures
are embedded within policies addressing the social determinants of
health and a commitment to tackling health inequities. At the same
time, there is also large variation within the Nordic region in terms of
a number of overweight and obesity-related policies.

This presentation will offer a public health perspective on the
Nordic model, presenting key policies and recommendations, and
experiences gained in implementing these measures. Specifically, this
presentation will draw on the experiences from the Nordic efforts to

Ann Nutr Metab 2015; 67(suppl 1) 79

a
o
Q
&
)
&
=]
S
S
S




address social determinants related to food and nutrition and expe-
riences related to the Keyhole food symbol designed to make it easier
for the public to select healthy products. The symbol, which recently
had its criteria revised, identifies food items within given food cate-
gories that meet specific criteria with respect to the content of added
sugar, salt, fiber and the quality of the fat. Finally, efforts to address
the marketing pressure of high salt, energy-dense, micronutrient-poor
foods and beverages towards children will be shared.

In conclusion, recommendations for further research and policy
efforts will be identified.

Addressing malnutrition through nutrition-
sensitive agri-food policies in Europe and
Central Asia region

Eleonora DUPOUY1, Mirjana GURINOVIC2,3 Kata KEREKES1
1Food and Agriculture Organization of United Nations (FAO), Regional
Office for Europe and Central Asia, Budapest

2Capacity Development Network in Nutrition in Central and Eastern
Europe, CAPNUTRA, Serbia

3 Centre of Research Excellence in Nutrition and Metabolism, Institute
for Medical Research, University of Belgrade, Serbia

Introduction: despite the remarkable progress made over last deca-
des in meeting the MDGs’ 1¢ (Hunger target)3,4 by countries in Euro-
pe and Central Asia (EuCA) region, various forms of malnutrition still
persist: in 48 out of 53 countries, the combined overweight and obesity
prevalence in adult population exceeds 55% and obesity levels are over
20%. Child malnutrition continues to be a problem with stunting pre-
valence in children under five ranging across the region from 1.1 to
26.7% and wasting from 0.2 to 10.0%. Consensus and commitments
to address malnutrition in all its forms are reflected in the endorsed i)
Rome Declaration on Nutrition and ii) Framework for Action at the
Second FAO/WHO International Conference (ICN2).

Objectives: provide an updated overview on malnutrition preva-
lence across EuCA sub-regions and countries, highlight country ex-
periences in nutrition-sensitive food policy actions, and outline policy
recommendations to effectively address various types of malnutrition.

Methods: analysis of databases, published papers and reports.

Conclusions: unhealthy diets account for over 30% of disease and
disability burden and present the top risk factor of NCDs in EuCA
countries. Significant levels of micronutrient deficiencies, overweight
and obesity found in EuCA region, along with substantial variability
between countries, age groups and gender indicate the need for a cou-
ntry specific approach to address malnutrition.

Effectively addressing the reduction in overweight and obesity
should consider the approach of joint responsibility of individuals, na-
tional governments and private sector in the creation of healthy, well
monitored and regulated food environments. Cross-sectoral collabo-
ration within and across governments, private sector and civil society
is necessary for strengthened nutrition governance and accountability.

3 FAO, IFAD and WFP. 2015. The State of Food Insecurity in the Wor-
Id 2015. Meeting the 2015 international hunger targets: taking stock of uneven
progress. Rome, FAO.

4 FAO REU. 2015. Regional Overview of Food Security in Europe and
Central Asia: Focus on healthy and balanced nutrition.
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A set of policy options focused on preventing malnutrition through
advantages of food-based strategies and nutrition-sensitive agri-food
systems, as long-term and sustainable solutions to eliminate malnutri-
tion, are emphasized.

Food and nutrition policy: future percep-
tions
Jo Jewell, World Health Organization Regional Office for Europe

The lecture will focus on the food and nutrition policy response to
the global challenge of obesity and diet-related NCDs and look briefly
at what polices will be needed. The speaker will focus on the existing
and emerging evidence base around which types of policies are needed
and are most likely to be effective at changing behaviour, improving
the nutritional quality of diets at the population levels and addressing
obesity. The lecture will look at the drivers of unhealthy diets and
obesity, the different types of evidence available to inform policy,
what we can learn from the evidence that currently exists (including
lessons from real-world case studies), and will also discuss what future
research might be needed. It will address some of the challenges and
opportunities to policy development and implementation, including
the need to target policies and ensure inequalities are a primary focus.
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Symposium: Mechanisms of
weight management: from ap-
petite regulation to energy ab-
sorption

(sponsored by: Almond Board of California)

Controlling the drive to eat: the impact of
foods on the Satiety Cascade

John Blundell, Affiliation: Institute of Psychological Sciences, Faculty of
Medicine and Health, University of Leeds, Leeds, LS2 9]T, UK

Self determined control over appetite is difficult and complex. The
drive to eat is generated by the energy requirements of the body which
determine meal size, frequency and total daily energy intake. This
drive to eat is periodically suppressed by the consumption of foods
in meals and snacks. The action of foods is exerted through an effect
on satiation (which influences the size of a meal) and operates during
eating, and on satiety which is reflected in the suppression of hunger
and the inhibition of eating after a meal. Working together these two
processes (satiation and satiety) temporarily suppress the demand to
eat and influence the pattern of eating and the total energy ingested.

The way in which chosen foods influence satiation and satiety
can be described by the Satiety Cascade which identifies cognitions
(expectations, imaginations, beliefs), sensory (oral and gastric), hor-
monal and metabolic processes, and food composition (structural and
nutritional) that influence satiation and/or satiety. Foods vary mar-
kedly in their capacity to act on these processes, and therefore on their
power to adjust satiation and satiety through both homeostatic and
hedonic mechanisms. The attributes of foods which have a prominent
action on the Satiety Cascade include energy density, volume, fibre
content, protein, glycemic index, oral processing time (rate of eating),
palatability, taste and food texture. These attributes exert an impact on
the overall ‘satiating power’ of foods. However, it should be recognized
that when foods are eaten, their multiple attributes exert a collective
action and the ultimate effect will arise from a combination of psycho-
logical and physiological mechanisms. The degree of energy expendi-
ture (sedentariness or physical activity) modulates these mechanisms.
In addition, people vary in their capacity to respond to different foods,
and the signalling from different elements of the Satiety Cascade will
vary in strength between individuals.

Symposium: Emerging in-
sights in plant-based eating

and health-focus on soy
(sponsored by: ALPRO FOUNDATION)

Dietary fatty acids and coronary heart disea-
se: is replacing saturates by poly-unsatura-
tes the key?

Bruce Griffin - Department of Nutritional Sciences, University of Surrey,
United Kingdom

Introduction: The dietary guideline to limit the intake of saturated
fatty acids (SFA) to reduce coronary heart disease (CHD) risk and
mortality has relied heavily upon the serum cholesterol-raising effect
of SFA relative to other macronutrients, and less on evidence for a
direct relationship between SFA and CHD. The validity of replacing
SFA with other macronutrients, including polyunsaturated fatty acids
(PUFA), has now been called into question by the outcome of recent
meta-analyses.

Objective: to critically appraise the evidence for the relationship
between dietary SFA and CHD. Design: critical overview of the evi-
dence to link dietary SFA with CHD, from observational and prospec-
tive cohort studies, randomized controlled trials, and meta-analyses
of these studies.

Results: Data from individual studies and meta-analyses show a
positive dose-response relationship between changes in serum LDL-
cholesterol (-C) and iso-energetic exchange of dietary SFA with other
fatty acids or carbohydrate, with PUFA being the most effective subs-
titute for lowering LDL-C. There is also evidence from prospective and
intervention studies that a lower intake of SFA, and replacement of
SFA with PUFA, respectively, are associated with reduced CHD mor-
tality, though this has not been found in recent meta-analyses.

Conclusions: Failure of meta-analyses to substantiate a link between
dietary SFA and CHD mortality may be explained, in part, by variation
in the nature of the substituting macronutrients, differential effects of
individual SFA and SFA-rich foods on LDL-C, and limitations of meta-
analyses to resolve these issues. Replacing dietary SFA with PUFA may
not be the ‘key’ to the relationship between SFA and CHD, but repre-
sents an evidenced-based approach for reducing CHD risk by lowering
serum LDL-C, that, to date, has not been invalidated by the outcome of
meta-analyses.

Soya and Health: Emerging research areas
Mark Messina, PhD, MS

Soyfoods have been the subject of much investigation over the
past 25 years largely because they are rich sources of isoflavones. Se-
veral hypotheses about the health effects of isoflavones and soya have
emerged, that while researched to only a limited extent, are attracting
interest. Three of these, which are discussed in this presentation, are
the role of adolescent soya intake in reducing breast cancer risk, the
anti-depressant effects of isoflavones and the role of isoflavones in
reducing wrinkles.

Epidemiologic studies show that adult soya intake is associated with
a one-third reduction in breast cancer risk. However, clinical studies
show soya does not affect markers of breast cancer risk. Furthermore,
among vegetarians, whose chosen dietary pattern was likely adopted
during adulthood, soy intake is not protective against breast cancer.
Conversely, rodent studies show that exposure to isoflavones early in
life reduces the development of chemically-induced mammary cancer.
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These observations are consistent with the epidemiology data showing
adolescent intake is associated with marked reductions in breast can-
cer risk.

The predominate estrogen receptor (ER) in the skin is ERp, the re-
ceptor that isoflavones preferentially bind to and activate. Preliminary
clinical studies show intervention products containing isoflavones re-
duce wrinkles. In the largest study, a mixture of isoflavones and other
bioactives resulted in a 10% reduction in wrinkles as a result of an
increase in collagen synthesis. Of the bioactives in this mixture, only
isoflavones have been shown to increase collagen synthesis.

Finally, a recently published clinical study found that isoflavones
were as efficacious as sertraline and fluoxetine in reducing symptoms
of depression in depressed patients and that the benefits were greater
in response to the combination of isoflavones and sertraline than to
the individual treatments. These results concur with those of large Ita-
lian study which found isoflavones reduced symptoms of depression
in postmenopausal women.

Soya and use in breast cancer: the contro-
versy is over

Dr Pamela J. Magee, Northern Ireland Centre for Food ¢ Health, Uni-
versity of Ulster, Coleraine, Northern Ireland, BT52 1SA.

The association between soya consumption and risk of breast
cancer incidence and recurrence has been extensively investigated in
recent years, with much focus on soya isoflavones (genistein, daidzein
and glycitein). These compounds are similar in structure to oestrogen
and are classified as selective oestrogen receptor modulators (SERMs).
The lower rates of breast cancer incidence in Asian countries such as
China and Japan, in comparison to Western populations, have been
attributed to soyafood/isoflavone consumption. Indeed meta-analyses
of epidemiological studies indicate that soya consumption is associa-
ted with a modest reduction (~20-30%) in breast cancer risk in Asian
women, with a much greater reduction in risk observed in women that
consume soya during childhood and adolescence.

Animal studies in which genistein stimulated oestrogen-sensitive
breast cancer cell growth have raised concern over the safety of soya
consumption for breast cancer patients, however rodents metabolise
isoflavones differently than humans, thus the relevance of these fin-
dings is questionable. Epidemiological studies in breast cancer sur-
vivors demonstrate that consuming soya foods, at levels comparable
to those in Asian populations, does not adversely affect breast cancer
mortality or recurrence, regardless of oestrogen receptor or menopau-
sal status. In a pooled analysis of 9514 US and Chinese breast cancer
survivors with a median follow-up period of 7.4 years, post-diagnosis
intake of 210 mg isoflavones per day was associated with a significant
reduction (25%) in risk of recurrence and had no effect on breast
cancer-specific mortality. Furthermore soya consumption does not
appear to interfere with tamoxifen or anastrozole therapy.

Current epidemiological evidence indicates that moderate soya
consumption is safe for breast cancer survivors, a view that has been
advocated by several organisations including the American Institute
for Cancer Research and the World Cancer Research Fund.

Keywords: soya, isoflavones, breast cancer, breast cancer survivors
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Symposium: The impact of
maternal nutrition on the offs-

pring development
(sponsored by: BAYER CONSUMER CARE AG)

Nutritional needs during pregnancy - kee-
ping in mind the priorities

Zyriax BC, Preventive Medicine, University Heart Center, University
Medical Center Hamburg-Eppendorf

Dietary habits and lifestyle before and throughout pregnancy plays
a primary role in conception, course of pregnancy and long-term
health of mother and child. However, more than one third of the
women are characterized by an elevated pre-pregnancy BMI and the
majority of pregnant women do not comply with current weight gain
recommendations. Self-monitoring of weight development and addi-
tional lifestyle counseling seem to be effective in terms of preventing
excessive gestational weight gain and weight retention. Current data
indicate that energy and nutrient intake in women of childbearing age
and throughout pregnancy is at least in part inadequate. During preg-
nancy the need for certain vitamins and minerals increases more than
the energy requirement. Thus, pregnant women should pay attention
to the quality of their diet by choosing nutrient-dense food, e.g. fruits
and vegetables, whole grains, lean meat, and low fat dairy products.
However, without individual counseling changes in dietary habits
remain limited. Notwithstanding the above, even a well-balanced diet
does not cover the need for certain nutrients such as folate and iodine.
Additionally, low consumption of oily fish leads to an inadequate in-
take of omega-3 fatty-acids and less exposure to sunlight or the use of
sun protection products contribute to low plasma levels of vitamin D.
Based on German data two thirds of pregnant women reported an iron
intake of less than half of the recommended daily amount. Suboptimal
intake of various nutrients is also reported from other European cou-
ntries. Therefore, advice as to an appropriate use of supplements based
on individual needs should be part of a personal dietary counseling,
which cannot replace encouragement with regard to a healthy diet,
though. This approach takes into account that pregnancy provides
a unique opportunity for dietary and behavioral changes due to the
motivation of the mother-to-be.

Impact of early nutrition on neurodevelop-
ment

Cristina Campoy, Md, PhD, Department of Paediatrics. School of Medi-
cine. EURISTIKOS Excellence Centre for Paediatric Research. Universi-
ty of Granada. Spain

Brain development in fetal life and early infancy is critical to de-
termine lifelong performance in various neuropsychological domains
and behaviour. It has been observed that the last trimester of pregnan-
cy is un-arguably the most important period of neuronal determina-
tion, synaptogenesis and dendritic arborization. Thus, differences in
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the intrauterine environment (including mothers’ nutritional status),
at different stages of fetal life, may substantially determine long term
neurodevelopment and brain structure and function. Furthermo-
re, it has been shown that prevalent metabolic pathologies such as
overweight, obesity, and gestational diabetes in pregnant women
are increasing risk factors that may adversely affect long-term brain
development in their offspring. The idea that the mothers’ metabolic
status and their diet could have an influence on long-term mental
performance, has major implications for public health practice and
policy development, and for our understanding of human biology, as
well as for food product development, economic progress, and future
wealth creation. Different results from NUTRIMENTHE EU Project
(www.nutrimenthe.eu) demonstrated that poor maternal thyroid
function or iodine deficiency during pregnancy, are important risk
factors for children’s brain development. The results have also shown
that children born to mothers who did not use folic acid supplements
during the first trimester of their pregnancy had a higher risk for
brain growth impairment and total behaviour problems at 18 and
36 months. In addition, folate supplementation during pregnancy
improves children’s ability to solve response conflicts, giving better
attention abilities. It has been confirmed that seafood intake during
pregnancy higher than 340 g/week determine higher mean scores on
Verbal Comprehension, Working Memory and Speed Processing in
the offspring at 8 years. Regarding LC-PUFAs, an important finding
has been that FADS1 and FADS2 gene polymorphisms are an impor-
tant factor determining maternal n-6 and n-3 fatty acid levels and fetal
supply during pregnancy, and so, determining long-lasting effects. On
the other hand, offspring to mothers with metabolic pathologies differ
in their neurodevelopmental profile and evolution. Children born to
mothers with pre-gestational obesity had a temporary accelerated de-
velopment of cognition and language, followed by a rapid deceleration
until 18 months of age, particularly of language scores; however, fur-
ther confirmative studies to explore possible placental and neurodeve-
lopmental mechanisms involved are needed. The understanding of the
mechanisms associating early nutrition and later health of the brain
developmental outcomes may have an enormous preventive potential,
given the major public health implications, including opportunities
for an improvement of cognition and an effective primary prevention
of childhood and adult behaviour and mental diseases. In addition,
successful promotion activities for better early nutrition will therefore
be highly cost-effective.

**This work was supported by the NUTRIMENTHE EU

Project, Grant agreement n2: 212652 and Spanish Ministry

of Innovation and Science. Junta de Andalucia: Excellence
Projects (P06-CTS-02341); Spanish

Ministry of Education (Grant no. SB2010-0025); Spanish
Ministry of Economy and Competitiveness (BFU2012-
40254-C03-01)

The role of maternal nutrition in program-
ming of chronic disease in her offspring

Michael E Symonds, Early Life Nutrition Research Unit, Academic Di-
vision of Child Health, Obstetrics & Gynaecology, School of Medicine,
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Queens Medical Centre, University Hospitals, The University of Not-
tingham, Nottingham, NG7 2UH, United Kingdom

The metabolic and nutritional environment in which a fetus grows
and develops can account for up to 80% of variations in birth weight
and body composition. This is important as it can not only determine
immediate viability but also impact on long-term metabolic health
and well-being. A major challenge to contemporary women is increa-
sed fat mass as obesity is associated with increased risk to a range of
complications in pregnancy as well as preterm birth and increased
incidence of large for gestational age infants.

The precise nutritional requirements through pregnancy are not
well-defined and a number of intervention studies are currently
examining whether dietary intake can be improved in obese women.
One of the most widely adopted nutritional interventions is for folic
acid in the prevention of neural tube defects. The extent to which the
requirements for both folate and other essential vitamins and minerals
may change through gestation and be reset by current diet and body
mass remains to be established. At the same time maternal food pre-
ferences can change through gestation especially in early pregnancy
when nausea and Vomiting are not uncommon. However, the extent
to which the daily intake of nutritional supplements can be consumed
and tolerated by the mother, especially in later pregnancy remains
a key challenge in this area. Food intake normally increases during
lactation when there is the potential to supplement the mothers diet
with nutrients that could be passed onto her offspring via the milk.
These could thus modulate body composition of the infant as well as
improving metabolism in the mother as lactation represents an ideal
time for the mother to lose weight.

Apart from direct inheritance and the effects of a shared envi-
ronment, maternal health and eating habits and diet affect offspring
health by developmental programming. Suboptimal maternal nu-
trition (i.e. either a reduction or an increase above requirements) or
other insults experienced by the developing fetus can induce signifi-
cant changes such as in adipose tissue and brain development, energy
homeostasis and the structure of vital organs. These can produce long
lasting adaptations that influence later energy balance and increase the
susceptibility of that individual to obesity and the components of the
metabolic syndrome.

Key references:

Ojha S, Fainberg HP, Sebert S, Budge H & Symonds ME 2015 Ma-
ternal health and eating habits: metabolic consequences and impact
on child health. Trends Mol Med 21 126-133.

Ojha S, Saroha V, Symonds ME & Budge H 2013 Excess nutrient
supply in early life and its later metabolic consequences. Clin Exp
Pharmacol Physiol 40 817-823.

Symonds ME, Mendez MA, Meltzer HM, Koletzko B, Godfrey K,
Forsyth S & van der Beek EM 2013 Early life nutritional programming
of obesity: mother-child cohort studies. Ann Nutr Metab 62 137-145.

Symonds ME, Sebert SP & Budge H 2010 Dangers of dieting: what
advice should be given to obese expectant mothers? Expert Review of
Obstetrics and Gynecology 5 39-47.

Symonds ME, Sebert SP, Hyatt MA & Budge H 2009 Nutritional
programming of the metabolic syndrome. Nature Reviews Endocri-
nology 5 604-610.
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Metabolic benefits of Palatinose™ are related
to gut hormone induced metabolic responses
Andpreas E H. Pfeiffer, Charité Berlin and DIfE Potsdam, Germany

Excessive sugar intake exacerbates the risk of type 2 diabetes
(T2DM) and non- alcoholic fatty liver disease (NAFLD). Palatino-
se™, is a 1,6-linked glucose-fructose dimer which improved glucose
homeostasis and insulin sensitivity and prevented NAFLD compared
to 1,2-linked sucrose in mice (1). The prevention of insulin resistance
and of NAFLD were closely linked to the stimulation of the incretin
hormone Glucose-dependent Insulinotropic Peptide (GIP) as shown
in GIP-receptor knock out mice. In humans, treatment with GIP in
doses which mimic the postprandial state increased adipose tissue
inflammation by acting on GIP receptors located in fat cells and
macrophages (2) We compared effects of these sugars on GIP and
glucagon-like peptide-1 (GLP-1) secretion in prediabetic and diabetic
participants and observed beneficial metabolic effects of Palatinose™
in humans.

We therefore propose that Palatinose™ increases postprandial
insulin sensitivity and hepatic insulin extraction by altering incretin
responses in humans and rodents. Since Palatinose™ is completely
resorbed, these data demonstrate that neither glucose nor fructose
themselves are detrimental but rather the metabolic and hormonal
context due to the large GIP-incretin responses to sucrose. Our data
explain an incretin mediated metabolic mechanisms of low glycemic
index foods.

1. Keyhani-Nejad E Irmler M, Isken E Wirth EK, Beckers J,
Birkenfeld AL, et al. Nutritional strategy to prevent fatty liver and
insulin resistance independent of obesity by reducing glucose-de-
pendent insulinotropic polypeptide responses in mice. Diabetologia.
2015;58(2):374-83.

2. Gogebakan O, Osterhoff MA, Schuler R, Pivovarova O, Kruse
M, Seltmann AC, et al. GIP increases adipose tissue expression and
blood levels of MCP-1 in humans and links high energy diets to in-
flammation: a randomised trial. Diabetologia. 2015;58(8):1759-68.

The role of low glycemic diets on physiolo-
gical and metabolic outcomes

Jeyakumar Henry, Clinical Nutrition Research Centre, Singapore Insti-
tute of Clinical Sciences, A*STAR

Diet plays an important role in our lives. It plays an even more
significant role in diabetes and obesity. Carbohydrates rich diets are
the principal source of energy and protein for nearly half the world’s
population. The Asian region has the unenviable reputation as being
the epicenter for diabetes and related chronic diseases. It is estimated
that diabetes and impaired glucose tolerance incidence rates will in-
crease by up to 60% by 2025 compared with 2007 levels.

Numerous cereals and tubers are rich in carbohydrates and high
glycemic index. Food Chemists have typically categorized dietary car-
bohydrates into simple sugars and complex carbohydrates on the basis
of their degree of polymerization. However, the effect of Carbohydrate
on health may be better categorized according to their physiological
effects, notably their ability to raise blood glucose. Carbohydrate foods
that increase blood glucose rapidly are called High Glycemic index
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foods. This concept is now defined as the Glycemic Index (GI). Using
Experimental and clinical intervention studies, the presentation will
highlight how carbohydrate rich foods can be manipulated to mini-
mize glucose response in the human body. The presentation will also
focus on how the Asian phenotype coupled with the consumption of
high GI diets is precipitating the growing burden of diabetes and obe-
sity. Scientists, clinicians, food manufacturers and consumers would
gain great benefit by understanding and selecting low GI foods in their
battle to reduce the risk of developing type 2 diabetes and obesity.

How prebiotic fibres can work in gut micro-
biota, glucose metabolism and metabolic
disorders

Patrice D. Cani, Professot, Research Associate FRS-FNRS, Université
catholique de Louvain, Louvain Drug Research Institute, WELBIO
(Walloon Excellence in Life sciences and BIOtechnology), Metabolism
and Nutrition research group, B-1200 Brussels, Belgium

Obesity is characterized by a cluster of metabolic disorders in-
volved in the development of cardiometabolic diseases (i.e., insulin
resistance, diabetes, hepatic steatosis, inflammation).

We and others have shown that bacteria that reside in our gut are
dialoguing with host cells and thereby contribute to the regulation of
energy, glucose and lipid homeostasis. Changes in the gut microbiota
composition and or the activity of specific microbes may be obtained
by using specific dietary compounds such as prebiotics.

We have contributed to the demonstration that prebiotics such as
oligofructose and/or inulin can modulate host metabolism. Over the
last 15 years, different mechanisms have been proven in both pre-cli-
nical and clinical studies. Their potential relevance in the management
of obesity and related metabolic disturbances will be evaluated.

Among the mechanisms, the production of bioactive compounds
(including short-chain fatty acids or lipid metabolites), which interact
with host cellular targets to control energy metabolism and immunity
have been found. Prebiotic-induced change in the gut microbiota in-
creases gut peptides involved in appetite regulation, glucose metabo-
lism, energy homeostasis and gut barrier function (e.g., GLP-1, PYY,
or GLP-2). Other mechanisms such as metabolic endotoxemia, chan-
ges in gut barrier function (e.g., antimicrobial peptides production,
mucus layer thickness, immune system) or altered endocannabinoid
system tone will be discussed.

Finally, the role of prebiotics on Akkermansia muciniphila, a key
bacteria playing a major role upon obesity, diabetes and inflammation,
will be discussed in both mice and humans approaches.

This work is supported by ERC Starting Grant ENIGMO 336452.

Evaluation of Drinks Contribution to Energy
Intake in Summer and Winter

Olga Malisoval, Vassiliki Bountzioukal, Antonis Zampelasl,2 and
Maria Kapsokefaloul
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1Department of Food Science and Human Nutrition, Agricultural Uni-
versity of Athens, Greece 2Department of Nutrition and Health, United
Arab Emirates University, Al Ain, UAE

Except water, drinks, apart from hydrating, they also provide nu-
trients and energy. The aim of the present study was to investigate the
contribution of drinks to total energy intake in summer and winter.
Data were obtained using the Water Balance Questionnaire (WBQ)
from a sample of the general population in Athens, Greece (n = 984).
473 individuals (42 + 18 years of age) were recruited in the summer
and 511 (38 + 20 years) in the winter stratified by sex and age. The
WBQ embeds a semi-quantitative food frequency questionnaire of
58 foods and the Short International Physical Activity Questionnai-
re. Data were analyzed for the contribution of drinks to total energy
intake. In the winter months, total energy intake was 2082 + 892 kcal/
day; energy intake from drinks was 479 + 286 kcal/day and energy
expenditure 1860 + 390 kcal/day. In the summer months, total energy
intake was 1890 + 894 kcal/day, energy intake from drinks 492 + 499
kcal/day and energy expenditure 1830 + 491 kcal/day. Energy intake
from drinks in summer was higher than in winter (p < 0.001) and in
men higher than in women in both seasons (p < 0.001 in summer, p
= 0.02 in winter). Coffee, coffee drinks, milk, chocolate milk and al-
coholic drinks contributed approximately 75% of energy from drinks.
Fruit juice and sugar-sweetened drinks, including soft drinks and fruit
juice based drinks, were consumed less frequently contributing up to
25% of drink energy intake. Drinks contribute approximately 1/4 of
total energy intake depending on the energy content of the drink and
frequency of consumption. Coffee, dairy and alcoholic drinks were the
main energy contributors.

Exercise and Energy Balance: When expec-
tations meet regulation.

Eric Doucet, PhD,School of Human Kinetics, University of Ottawa,
Canada

Introduction: Diet and exercise are at the cornerstone of interven-
tions aimed at improving body weight control. However, changes in
body weight in response to exercise interventions are often much less
than anticipated.

Objectives: To provide an overview of the short and long-term
effects of structured exercise on energy intake, expenditure and body
weight.

Methods: Review of the literature.

Results: The effects of exercise on energy balance and consequently
on body energy stores are often mitigated by concomitant changes
in energy intake and energy expenditure. Recent systematic reviews
report that although compensation to exercise induced energy ex-
penditure is only partial at first; it seems to gravitate around 100%
for longer interventions. Similarly, more detailed interventions have
shown that structured exercise interventions often produce decreases
in non-structured physical activity energy expenditure. On the other
side of the energy balance, exercise has been shown to produce short-
lived anorectic effects. Nonetheless, as demonstrated by Jean Mayer
more than 60 years ago, increased exercise energy expenditure produ-
ces parallel adjustments in caloric intake in both animals and humans
alike, so that body energy stores remain relatively stable over time.

86  Ann Nutr Metab 2015; 67(suppl 1)

These adjustments in energy intake likely occur through a combina-
tion of changes in appetite and food hedonics, that in the end interact
to protect energy stores from being depleted.

Conclusions: Although the regular practice of exercise produces a
wide-array of positive health outcomes, available literature seems to
support that its effects on energy stores are likely counterbalanced by
important changes in feeding responses as well as a decrease in non-
structured physical activity.

Symposium: Relationship bet-
ween food and beverage in-
take and physical activity: an

overview
(sponsored by: COCA COLA COMPANY)

Brown adipose tissue and exercise: Beyond
energy balance

Gil Al, Sanchez-Delgado G2, Martinez-Tellez B2, Olza J1, Aguilera
CM]1, Ruiz JR2

1Department of Biochemistry and Molecular Biology II. School of Phar-
macy. Institute of Nutrition and Food Technology “José Mataix”, Centre
of Biomedical Research, and 2Department of Physical Education and
Sport, Faculty of Sport Sciences, University of Granada, Granada, Spain.

The adipose tissue comprises the white (WAT) and brown adipose
tissues (BAT), the first one storages energy as triacylglycerols and its
excess produces metabolic dysfunction and obesity; and the second,
which its presence in adult humans was discovered in 2007, dissipa-
tes energy as heat through the mitochondrial uncoupling protein-1
(UCP-1) that stimulates the thermogenesis. Recently, a new kind of
adipocytes called BRITE (BRown-like adipocytes in whITE adipose
tissue) or beige adipocytes have has been identified within WAT;
these cells arise from the same origin as white adipocytes, but they
also share characteristics with those of brown adipocytes as the ex-
pression of UCP-1. Targeting an increase in energy expenditure and
a reduction in energy intake are the unavoidable ways of combating
obesity. However, all anti-obesity drugs currently approved in most
developed countries produce severe side effects, and the treatments
are difficult comply with. As BAT dissipates energy, due to its ability
to oxidize glucose and lipids, recruitment and activation of BAT might
be a therapeutic target for treating metabolic disorders such as obesity
and type 2 diabetes. BAT is stimulated by the sympathetic nervous
system (SNS); however, there are some novel BAT activators, some of
them myokines, which act independently of the SNS, such as cardiac
natriuretic peptides, irisin, interleukin-6, f-aminoisobutyric acid and
fibroblast growth factor 21, that could influence BAT metabolism.
Recently, we have postulated that exercise might activate and recruit
human BAT through activation of SNS, heart and skeletal muscle.
Thus, exercise could induce browning of the WAT and activate BAT,
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which in turn would results in increased thermogenesis and energy
expenditure with concomitant loss of fat mass. We are currently ca-
rrying out a study (ACTIBATE) to evaluate the effect of long-term
exercise training (24 weeks) on BAT activity and quantity in young
overweight and obese adults.

Cheese and metabolic diseases

Arne Astrup, Department of Nutrition, Exercise and Sports, University
of Copenhagen, Denmark.

Introduction: Current recommendations to reduce the intake of
saturated fat to prevent cardiovascular disease (CVD) are seriously
questioned by meta-analyses of both observational studies and
randomized controlled trials showing no adverse effect of saturated
fat. However, observational studies find robust inverse associations
between intake of dairy and obesity, type 2 diabetes and CVD, and
fermented dairy may play a special protective role.

Objective: Our aim was to elucidate mechanisms by which the
cheese food matrix influences the cardio-metabolic response to satu-
rated fat.

Results: In a series of studies we found that calcium in cheese in-
terferes with fat digestion and absorption in the intestine, and fecal
fat excretion is enhanced (~ 1,000 mg Ca increases fecal fat excretion
by 4-5 grams/d). In controlled feeding studies in pigs and humans we
have shown that feeding a high-fat diet enriched with dairy calcium
minerals as compared with a diet with a similar saturated fat content
markedly lowers the increase plasma total cholesterol and LDL-
cholesterol, but not HDL-cholesterol. In the human study, total cho-
lesterol and LDL-cholesterol concentrations were 6% (P<0-002) and
9% (P<0-03) lower after the dairy minerals compared with the control
period. By enrichment of milk with calcium to mimic the content of
cheese we could show that the high calcium contents of cheese is the
predominant factor for these effects. The LDL-cholesterol lowering
effect correlated with the increase in fecal fat excretion. These short-
term studies indicate that the addition of milk minerals to a high-fat
diet attenuates the increase in total cholesterol and LDL-cholesterol
concentrations, without affecting HDL-cholesterol concentration.

Conclusion: Although dairy today is know not to increase CVD,
cheese seems to exert a cardio-protective effect, and the mechanism
seems to be in the matrix, where the high calcium content play an
important role. Cheese should be recommended as an essential part
of a heart-healthy diet.

Symposium: Regular Fat Dairy
Foods in Nutrition and Health:
The Latest Insight

(sponsored by: Various (inter)national Dairy
Organizations)

Saturated fat and cardiovascular risk
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Benoit Lamarche, Jean-Philippe Drouin-Chartier, Patrick Couture,
Institute of Nutrition and Functional Foods, Laval University, Québec
City, Canada.

Research over the last decades has provided insightful but sometime
discordant information as to the role of dairy foods in health. Because
high-fat dairy products contribute significantly to dietary fat and satu-
rated fatty acids (SFA) intake, and because SFA are so strongly believed
to be involved in the etiology of cardiovascular disease (CVD), many
guidelines advocate consumption of low-fat dairy products as oppo-
sed to products with higher fat content. Yet, the association between
SFA and the risk of CVD remains highly controversial. Meta-analysis
of data from early intervention studies has suggested that replacement
of dietary SFA by PUFA (mostly linoleic acid) reduces the risk for
CVD. On the other hand, meta-analyses of population studies have
failed to find an association between dietary SFA intake and the risk of
CVD. A systematic review of evidence from epidemiological studies
indicated that intake of total dairy, low-fat dairy, cheese and fermen-
ted dairy is associated with a reduced risk of stroke. Consumption of
total dairy, low-fat dairy and milk specifically may be associated with
a lower risk of hypertension. A large clinical trial on dairy intake and
clinical outcomes such as CVD is highly unlikely in the future. In that
context, interpretation of the association between dietary SFA from
various dairy foods and health will always rely on indirect evidence
from epidemiological data as well as from a thorough understanding
of their impact on many cardiometabolic risk factors, not just LDL-C
and blood pressure. We argue that focus on low-fat dairy products in
current guidelines to limit dietary SFA intake is not justified by current
evidence.

Nutritional interest of saturated fatty acid,
the specific case of dairy fat.
Philippe Legrand, INRA-Agrocampus, Rennes, France.

Dietary saturated fatty acids (SFA) are usually associated with
negative consequences for human health because of their negative
impact on atherosclerosis biomarkers. However, experimental results
on the relationship between doses, physiological effects, specificities
and functions of individual saturated fatty acids are conflicting. Dis-
tinction among SFA has been made, the subgroup of lauric, myristic
and palmitic acids considered the ones being atherogenic in case of
excess. Moreover, recent research clearly reports that SFA have impor-
tant and specific biological roles in the cell like protein acylation (N-
myristoylation, S-palmitoylation). If we consider now the epidemiolo-
gical approaches, recents meta-analysis and cohort studies all report
the absence of any link between SFA and cardiovascular risk, which
completely reverses the old dogma on deleterious effects of saturated
fat. As a consequence, a new balanced view is needed in term of po-
tential nutritional benefits of SFA, and subsequently a reassessment of
the current nutritional dietary recommendations, as recently done in
France with the ANSES opinion.

More specifically, dairy fat appears protective for some aspects of
metabolic syndrome and type II diabetes, suggesting that the richness
and variety of fatty acid including short , middle chain, minor fatty
acids like trans-palmitoleic acid, and conjugated fatty acids, induce
specific and protective functions.
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Regular fat dairy products and diabetes
type 2: the role of dietary fats and their food
sources

Ulrika Ericson 1, S. Hellstrand1, L. Brunkwalll, C.A. Schulzl, E. So-
nestedtl, P. Wallstrom2, B. Gullberg2, E. Wirfilt2, M. Orho-Melander1l

Department of Clinical sciences, 1Diabetes and Cardiovascular disease,
Genetic Epidemiology, Lund University Diabetes Center (LUDC)/ 2Nu-
trition Epidemiology, Lund university, Malmo, Sweden

Introduction: Dietary fats could affect glucose metabolism and
obesity development, and may thereby have a crucial role type 2
diabetes (T2D) etiology. Studies indicate that replacing saturated fats
with unsaturated might be favorable in T2D prevention, and that plant
foods might be a better choice than animal foods. Nevertheless, epide-
miological studies suggest dairy foods to be protective.

Objectives: In order to clarify the role of dietary fat in T2D de-
velopment, we examined dietary fat, and its food sources classified
according to fat type and fat content.

Method/Design: The study included 26,930 individuals (61% wo-
men), 45-74 years, from the Malmo Diet and Cancer cohort. Dietary
data were collected with a modified diet history method. During 14
years follow-up, 2,860 incident T2D cases were identified.

Results: Total intake of high-fat dairy products (regular-fat alter-
natives) was inversely associated with incident T2D (HR for highest
(median=8 portions/day) vs. lowest (median=1 portion/day) quintile:
0.77; 95% CI: 0.68, 0.87; P-trend<0.001). Most robust inverse associa-
tions were seen for intakes of cream and high-fat fermented milk (P-
trends<0.01), and for cheese in women (P-trend=0.02). High intake
of low-fat dairy products was associated with increased risk, but this
association disappeared when low- and high-fat dairy were mutually
adjusted (P-trend=0.18). Both high intakes of high-fat (P-trend=0.04)
and low-fat (P-trend<0.001) meat were associated with increased risk.
Finally, we did not observe significant association between total die-
tary fat content and T2D (P-trend=0.24), but intakes of saturated fatty
acids with 4 to 10 carbons, lauric (C12:0) and myristic acid (C14:0)
were associated with decreased risk (P-trends<0.01).

Conclusions: The decreased risk of T2D at high intake of high-fat
dairy products, but not of low-fat dairy products, suggests that dairy
fat partly could have contributed to previously observed protective as-
sociations between dairy intake and T2D. Meat intake was associated
with increased risk independently of fat content.
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Symposium: Beyond Nutritio-
nism: Insights from sociolo-
gy, economics and food choice
analysis to elicit dietary changes

(sponsored by: Danone Nutricia Research)

Analysis of food choice dynamics to impro-
ve nutrition and health

Esteban Carmuega, CESNI, Center of Studies on Infant Nutrition Bue-
nos Aires Argentina.

Argentinean population experiences a low calcium and dairies
ingestion. Upcoming dietary guidelines recommend 3 servings of
dairies a day, while available data show that 68% of adults do not re-
ach a consumption of 2 servings daily. Food surveys available in the
country show that calcium intake decreases with age at 5 year-old as
a consequence of a reduction in the amount of dairy servings consu-
med. This reduction results in a high proportion of individuals with
calcium intakes below recommendations (26% of preschoolers, 66%
of children at school age, 69% of adolescents, 68% of adults and 74%
of elderly population).

Data from a CESNI study show that the drop in calcium consump-
tion starts at school age and is driven by a reduction in milk consump-
tion at breakfast and mid-afternoon snack.

A tool was developed to determine the substitutability of different
foods and beverages as a function of amount, frequency and moment
of consumption, aiming at improving diet quality. When this tool is
run on adult women population, it comes out that it is feasible to in-
crease dairies’ consumption by replacing 20.7% of the infusions, 16.3%
of bakeries and pastries, and 0.4% of beverages at breakfast; 22.3% of
the infusions, 16.4% of bakeries and pastries, and 1.5% of beverages at
mid-afternoon snacking; and 4.7% of the infusions, 3.3% of bakeries
and 3.2% of beverages between meals.

If the substitution is performed on adult women population to
replace a yogurt low in sugar and fat and fortified in calcium by infu-
sions, bakeries and pastries, it shows up that the consumption of free
sugars and fat decreases in 10% while calcium intake doubles and the
intake prevalence below EAR shifts from 64% to 11%.

This tool applied on representative samples of the population may
be useful to provide a realistic scenario of the potential changes of the
dietetic pattern as a consequence of educational interventions.

Using economic modeling to assess the im-
pact of food policies on nutrition and health
Louis-Georges Soler, INRA-Aliss, France

In the last decade, economic modeling has been widely used to
assess nutritional policies. Indeed, most actions aiming at changing

consumers behaviors may affect market mechanisms. For instance,
information campaigns or advertising regulation may modify the de-
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mand of healthy vs. unhealthy products and then their prices, which
can finally affect the consumers’ intakes. Taxing some products may
induce substitutions between and within food categories by consu-
mers, or influence firms’ strategies in prices or product quality, which
must be taken into account for a full assessment of this type of policy.
The first part of the communication will be devoted to a review of
this field of research dealing with ex ante and ex post evaluation of
nutritional policies.

More recently, a new step has been initiated through the matching
of economic and epidemiological models. The goal is to go beyond the
assessment of nutritional policies in terms of food and nutrient in-
takes and estimate the health benefits induced by these policies. In the
second part of the communication, we will give an example of these
new approaches whose final goal is to conduct benefit-cost analyses of
nutritional policies.

This example deals with the impacts of the adoption of nutritional
recommendations by consumers. The effect of consumers’ compliance
with nutritional recommendations is uncertain because of potentially
complex substitutions. To lift this uncertainty, we designed a model of
consumer behaviour under rationing. Dietary adjustments are derived
from information on consumer preferences, consumption levels, and
nutritional contents of foods. Simulations are conducted to estimate
how consumers would modify their diets to respond to various nu-
tritional recommendations, and these adjustments are translated into
health outcomes through an epidemiological model. This allows for
the ex-ante comparison of the efficiency, equity and health effects of
nutritional recommendations.

Symposium: Can snacking be
satisfying and also positively

healthy?
(sponsored by: DANONE)

Positive contribution of healthy snacking to
daily energy and nutrient intake

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

Snacking is a practice that has the potential to improve physical
and cognitive performance via an optimal supply of nutrients. Healthy
snacking can also improve the regulation of some metabolic processes,
e.g. glycemic stability, that influence appetite control. Some studies
showed that snacks are associated to increased intakes of vitamins
and minerals. Conversely, snacks mainly composed of high fat - high
sugar - high energy dense foods reduce diet quality and can induce
overfeeding. This excess energy intake may even be accentuated when
snacks are taken in a context of mindless consumption such as wat-
ching television. Postprandial fullness and satiety are influenced by a
variety of factors including the texture and macronutrient content of
food: firmer food structure as well as protein and carbohydrate rich
food being more effective. Numerous studies have investigated the im-
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pact of snacking on appetite control and they generally demonstrated
that hunger is decreased at the subsequent meal after snack ingestion.
However, it has not been shown that this hunger - reducing effect
necessarily results in a global negative energy balance. Our research
experience reveals that a yogurt snack containing a high relative
content of whey protein can produce a “negative calorie effect”, i.e. a
decrease in subsequent energy intake that exceeds the energy content
of the yogurt. When these observations are globally considered with
the preoccupation to favorably influence body weight stability, one
may reasonably deduce that snacking can promote beneficial or detri-
mental effects on energy balance depending on its composition. This
is consistent with the fact that available literature does not provide
evidence of clear relationship between snacking and overweight. In
conclusion, snacking might represent a practice that positively con-
tributes to appetite control provided that it focusses on healthy foods.

Appetite in Context: Key Constructs and
their Situational Determinants
Jason Haltford, Robinson, United Kingdom.

Across the day eating behaviour (at and between meals) is contro-
lled by a complex array of signals that stimulate, sustain, terminate
and then inhibit further consumption. The episodic flux of these
signals, along with the tonic demand driven by energy storage and
metabolism, are ultimately driven by biological need. In understan-
ding appetite control it is import to recognise key concepts. Hunger is
the drive to consume, eliciting and sustaining a behavioural response
(eating) to a biological need. Hunger is physiologically regulated but
also has a strong habit and situational context. Wanting is the hedonic
motivation to consume a specific food, manifesting explicitly is the
desire to consume a specific food (conscious cognitive element) and
implicitly through incentive salience, a motivation for immediate ac-
tion (unconscious urge). Cravings, which generally focus on specific
foods or tastes (‘something sweet), are an important manifestation of
wanting associated with caloric restriction. Liking is the sensory plea-
sure elicited by contact with food, which contributes to the hedonic
motivation to consume (i.e. wanting). It relates to the intrinsic hedonic
quality of food and the pleasing sensory experience (palatability) du-
ring consumption.

Eating behaviour, and subjective experience of appetite, is also
shaped by the external environment. If that environment promotes
excessive consumption, individual efforts to control their eating be-
haviour can become compromised. Appetite regulation appears easily
overwhelmed by environmental cues to over-consume and these ubi-
quitous in the modern day environment. There are a number of drivers
of consumption related to specifically to food. Sensory signals, such as
smell, taste and texture of food alongside cognitive factors, such as
expectation of palatability or satiation based on previous experiences,
are important in both triggering (cephalic phase) and terminating
consumption. Palatability exerts strong influence on meal size and
eating rating delaying satiation and even physical feelings of fullness
within a meal. Food variety, choice and in particular, portion size is an
important determinate of intake during snacks and main meals. Social
and situational factors also appear to be particularly important. Both
environmental distractors and eating style of others directly influence
the individual during eating occasions. Likewise, social norms shape
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the size of snacks and meals that individuals consume. Moreover,
an emerging interpretation of key external influences on meal size
(e.g. social influence, portion size) is that they guide food intake by
providing consumers with normative information about what cons-
titutes an appropriate amount to eat. To conclude appetite expression
is readily influence, and occasionally over whelms by sensory, social
and situational factors. This necessitates an understanding of appetite
beyond biological regulation.

Encouraging healthy snacking in children
Luis Alberto Moreno Aznar, Prof. Public Healthof Zaragoza, Spain

Snacking can be defined as any food eaten outside the main meals
(breakfast, lunch and dinner). Snacking is often perceived as having
negative effects on health; however, at least structured snacking occa-
sions (mid-morning and mid-afternoon snacks), may be beneficial for
hunger management, facilitating the adjustment of energy intake to
requirements. In terms of eating habits, an adequate number of meal
occasions is a key determinant of healthy dietary patterns along the
day and is associated with a reduced risk of different conditions such
as obesity. It is recommended children should consume at least the
three main meals, and two snacks, one in the mid-morning and one
in the mid-afternoon. In children, snacking seems to have increased
in the recent years; however, we cannot establish clear conclusions on
the issue, as there is no an agreed definition of snacking. A variety of
approaches have been used in the literature to define/classify snacking.
These approaches include nutrient profiling, time of food consump-
tion, food clusters, meal frequency, self-designation by consumers
and also hybrid definitions. The majority of the recommendations
focus on the choice of snacks rather than frequency of consumption.
Healthy food options should be promoted for snacking; however, in
Europe, pre-schoolers are frequently engaged in unhealthy energy
balance related behaviours, including unhealthy snacking. These un-
healthy behaviours are potential risk factors for developing obesity. In
obesity prevention programmes developed for pre-school and school
age children, healthy snacking has been identified as one of the most
important energy balance related behaviours to be targeted. The ideal
composition of snack meals to be recommended remains to be agreed;
however, it should include water and 2 or 3 items chosen among fruits,
milk or dairy products, and cereal based products.

Symposium: Targeted ap-
proach in nutrition to address
risk factors in metabolic syn-

drome
(sponsored by: DSM)

Nutrition to reset the metabolic syndrome:
How does it work
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Andreas FEH. Pfeiffer, Dept. Endocrinology, Diabetes & Nutrition, Cha-
rité University Medical School Berlin and German Instute of Human
Nutrition, Potsdam, Germany

The metabolic syndrome describes the coincidence of overweight
or obesity with disturbances of lipid and sugar metabolism and
hypertension. Subclinical inflammation and fatty liver are further
components typically associated with this condition. Weight loss is a
highly effective treatment to improve most components of the meta-
bolic syndrome but is not successfully achieved in the longer term in
Western societies. Therefore, nutrients improving metabolism without
significant weight loss may represent an alternative strategy. This may
be achieved by targeting nutrient sensors such as hormonal systems,
inflammatory receptors and nutrient sensitive transcription factors.
Among the hormonal systems, incretins are realistic targets due to
their differential location in the gut. The GIP-system appears to trigger
increased inflammation and fatty liver in overweight or obese subjects.
Nutrients which bypass the GIP-releasing K-cells in the upper intes-
tine represent a suitable strategy which can be achieved with alpha-
glucosidase inhibitors or slowly cleaved sugars such as isomaltulose.
This strategy may additionally increase the release of advantageous in-
cretins such as GLP-1 or PYY. This strategy has been used successfully
in humans and was shown to improve lipid metabolism in longer term
trials. Moreover, significant effects on hepatic glucose production
were shown in type 2 diabetic humans. The low Glycemic Index (GI)
concept appears to involve some components of incretin modulation
but is also affected by gastric emptying and therefore appears to invol-
ve several mechanisms. However, low GI foods reduced inflammation
in several studies by unknown mechanisms which are unrelated to
lipid metabolism. Among the nutrient sensitive transcription factors
the Carbohydrate Response Element Binding Protein, ChREBP, is a
hepatic and adipose tissue target of specific fatty acids which inhibit
its activity. ChREBP plays a prominent role in the development and
maintenance of fatty liver in humans. Its inhibition should allow signi-
ficant improvements of hepatic metabolism. In fact, a beneficial effect
was reported in a human trial. Another target of significant interest
is the innate immune system which is activated by free fatty acids in
particular the TLR4 receptor possibly in combination with fetuin-A
as a bridging molecule. These effects were demonstrated in mice, whi-
le the effects in humans still await further investigation. Benefits of
polyunsaturated fatty acids were observed in numerous human trials
and shown to reduce cardiovascular disease in exchange for saturated
fats. Long chain n3-fatty acids elicit powerful TLR-4 inhibitory effects
in mice which may be helpful in inflammatory conditions in humans
but need to be defined in more detail. Although obesity and energy
balance are closely linked most pathologies nutritional approaches
are powerful components to modify the metabolic syndrome and the
disease risks associated with it beyond or in addition to improvements
of energy balance.

Prevention and treatment of hypertension
through a novel targeted strategy

Mary Ward, Catherine Hughes, Sean Strain, Helene McNulty, Northern
Ireland Centre for Food and Health, School of Biomedical Sciences, Uls-
ter University, Coleraine, N Ireland, BT521SA
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The benefit of treating hypertension, which affectsl billion indi-
viduals globally, in terms of decreasing stroke mortality in particular
is well established yet despite major advances in the management of
hypertension poor control rates are reported in up to 40% of treated
adults. Further treatment (and prevention) strategies are thus an ur-
gent priority. Convincing evidence supports an association between
hypertension and a common C677T polymorphism in the gene en-
coding the folate-metabolising enzyme, methylenetetrahydrofolate re-
ductase (MTHFR). Riboflavin (vitamin B2) in the form of FAD acts as
a cofactor for MTHFR and molecular studies have indicated that the
decreased activity associated with the variant enzyme appears to result
from an increased propensity to dissociate from FAD. We previously
reported that low-dose riboflavin can stabilise MTHFR activity in vivo
in individuals homozygous for the polymorphism (TT genotype). We
later reported that blood pressure was highly responsive to riboflavin
in hypertensive adults with the TT genotype (with and without overt
CVD) independent of the number and type of antihypertensive drugs
taken. Most recently we investigated the role of the TT genotype on
blood pressure throughout adulthood in a representative sample
of Irish adults (n=5,200). Our data indicate that adults with the TT
genotype are at risk of hypertension at an earlier age compared to
those without the polymorphism and that an optimal riboflavin status
may protect against the onset of hypertension in this genetically at
risk group, who represent from 3 to 32% pf populations worldwide.
Although poor riboflavin status, based on dietary intake data, is not
generally considered a problem in developed countries biomarker
evidence is emerging to suggest that suboptimal riboflavin status may
be more prevalent than generally reported. Further studies are needed
to investigate riboflavin status in different populations and the role of
this gene-nutrient interaction in blood pressure.

Role of nutrition in non-alcoholic fatty liver
disease

Szabolcs Peter, Peter Weber, DSM Nutritional Products, Kaiseraugst,
Switzerland

Fatty liver is a global and unresolved public health issue, which
encompass a wide spectrum of liver tissue injury, ranging from steato-
sis to steatohepatitis, fibrosis and cirrhosis. We differentiate alcoholic
fatty liver disease caused by heavy alcohol consumption from non-
alcoholic fatty liver disease (NAFLD) which is the result of ectopic fat
accumulation in the liver. NAFLD patients may develop non-alcoholic
steatohepatitis (NASH) which is a progression of steatosis to liver cell
injury and inflammation in addition to excessive fat accumulation.
About 15-20% of NASH patients will even develop liver cirrhosis,
which is a considerable risk factor for hepatocellular carcinoma,
cardiovascular and liver death. During the past decade NAFLD has
become the most common cause of chronic liver disease in Western
countries and is predicted to become also the most frequent indica-
tion for liver transplantation by 2030. There is emerging evidence
that NAFLD affects extra-hepatic organs and regulatory pathways in
a complex interplay which may increase the risk of type 2 diabetes
mellitus, cardiovascular and chronic kidney diseases. Furthermore,
NAFLD is frequently associated with obesity, dyslipidaemia, insulin
resistance and type 2 diabetes mellitus. Its prevalence can reach 86%
in obese persons, but it can also be observed in 16% to 20% of normal
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weight individuals. With advancing age biochemical and histological
changes in subjects with fatty liver are reported to be more severe. So
far no drug treatment has been established for patients with fatty liver
disease. However, nutrition is considered as an important element in
reducing the risk to develop NAFLD as well as impacting on establis-
hed NAFLD and NASH. Besides general dietary interventions such as
normalizing caloric intakes to reduce overweight and the respective
metabolic consequences there is in addition encouraging data that
particular micronutrients such as vitamin E can beneficially impact
the course of fatty liver disease. Vitamin E has been shown in several
randomized clinical trials (400-800 IU vitamin E/day) to improve
biochemical, pathophysiological and histological status of NAFLD/
NASH patients. Concerning the underlying mechanism of action,
vitamin E, an essential antioxidant and a powerful peroxyl radical sca-
venger, might reduce oxidative stress along with consequent cellular
injury and chronic inflammation. In conclusion, there is encouraging
evidence that micronutrients such as vitamin E can benefit patients
with NAFLD/NASH which is of particular value as there is no drug
treatment established yet.

Targeting plasma and liver triglycerides

Philip C. Calder, Faculty of Medicine, University of Southampton,
Southampton, United Kingdom

Triacylglycerols (aka triglycerides; TGs) are complex lipids com-
prising 3 fatty acids esterified onto a glycerol backbone. TGs are the
main form in which fatty acids are found in the diet, stored in adipose
tissue, and carried in the bloodstream. Circulating TGs are carried
mainly as components

of one of two lipoproteins, chylomicrons and very-low-density
lipoproteins (VLDLs). Chylomicrons carry TGs of dietary origin
and are produced by enterocytes; hence their concentration increa-
ses in the first few hours of the post-prandial period, the extent of
the increase being partly determined by the fat content of the meal.
Chylomicron clearance is promoted by insulin release and subsequent
up-regulation of lipoprotein lipase in adipose tissue, where the fatty
acids are stored as TG. The resulting TG-poor chylomicron remnant is
cleared by the liver. VLDLs carry TGs of hepatic origin; VLDL clearan-
ce is also mediated by lipoprotein lipase. Exactly where this happens is
dependent upon physiological state. TG removal from VLDLs results
in production of intermediate and then cholesterol-rich low-density
lipoproteins which are cleared by the liver. The fasting TG concentra-
tion (mainly VLDL) in healthy young adults is typically between 0.5
and 1 mmol/l. This concentration is elevated with ageing, obesity and
type-2 diabetes. Obese subjects and type-2 diabetics show elevated
TG responses to a meal, consistent with insulin resistance reducing
chylomicron TG clearance. Both elevated fasting TG concentration
and an elevated post-prandial TG response are considered to increase
risk of cardiovascular disease. Because glucose can be converted into
fatty acids in the liver and these fatty acids can be released into the
circulation as VLDL TG, a high carbohydrate diet can result in an
elevated fasting TG concentration and paradoxically fasting TGs may
be lower on a high fat diet. Hepatic accumulation of TGs can occur
due to a high flux of fatty acids to the liver as occurs in insulin resistant
states or to high hepatic de novo fatty acid synthesis from carbohy-
drate. Ultimately such hepatic TG accumulation can become harmful

Ann Nutr Metab 2015; 67(suppl 1)~ 91

g
o
8
&
A
&
©
£
=)
S
S
3




(fatty liver disease) and the progression to a more pathological state is
accelerated by hepatic oxidative stress and inflammation. Nutritional
strategies can be used to control both fasting and post-prandial TG
concentrations and recent studies have also demonstrated effects on
liver fat. The most promising strategy is the use of long chain omega-3
PUFAs derived from fatty fish (EPA and DHA). EPA and DHA are
present in fish oil and fish liver oil supplements, in some algal oils
and in concentrated pharmaceutical forms. Chronic administration
of EPA+DHA is able to lower fasting TG concentration; this effect is
well described and is dose-dependent with 2 to 4 g of EPA+DHA per
day lowering fasting TG by as much as 30%. Some pharmaceutical
preparations of EPA+DHA are licensed for use in TG lowering. The
exact mechanism for TG lowering is not clear but it seems to involve
enhanced portioning of hepatic fatty acids towards beta-oxidation
and away from TG synthesis and incorporation into VLDL. Chronic
administration of EPA+DHA has been shown in some studies to lower
the post-prandial TG response to a high fat meal, perhaps reflecting
increased insulin sensitivity of adipose tissue. EPA and DHA are also
anti-inflammatory. Through effects on fatty acid and TG metabolism,
insulin sensitivity and inflammation EPA and DHA may lower the risk,
progression and severity of non-alcoholic fatty liver disease (NAFLD)
and they may also be a therapeutic option for this condition. A recent
study demonstrated that 3.6 g of EPA+DHA daily for 18 months could
lower liver fat in patients with NAFLD. The effects were ascribed to
DHA, a conclusion supported in part by another recent study with
DHA in children with NAFLD also demonstrating a reduction in liver
fat. These studies indicate the promise for omega-3 PUFAs in preven-
tion and treatment of fatty liver disease.

Symposium: Hydration and its
importance for daily life and
health

(Sponsored by: European Federation of Bott-
led Waters(EFBW))

Fluid intake of adults in Europe: are we opti-
mally hydrated?

Isabelle Guelinckx, Danone Nutricia Research. Palaiseau. France.

Recent research has demonstrated that a low fluid intake in the
short term can impair cognitive function (1). In the long term a low
fluid intake has been associated with an increased risk of the develop-
ment of chronic disease (2), whereas a high water intake seems to have
a potential protective effect on the kidney (3). However the relevance
of this research for the general population is seldom pointed out since
few food surveys report on total water intake (water from food moisture
and fluids) or fluid intake (drinking water and beverages). Even fewer
studies actually assess with biomarkers such as urine osmolality the hy-
dration status in a sample representative of the general population. Con-
sequently the proportion of individuals meeting the dietary reference
intake of total water intake is rarely identified, let alone the proportion
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of individuals being optimally hydration. An inadequate water intake is
nevertheless a concern as reported by recent publications: in 6 European
countries the proportion of adult individuals at risk for an inadequate
intake ranged from 24% (Germany) to 71% (France)(4).

Reference List

(1)  Armstrong LE, Ganio MS, Casa DJ, Lee EC, McDermott BP,
Klau JE et al. Mild dehydration affects mood in healthy young women.
J Nutr 2012 Feb;142(2):382-8.

2) Strippoli GE, Craig JC, Rochtchina E, Flood VM, Wang J],
Mitchell P. Fluid and nutrient intake and risk of chronic kidney disea-
se. Nephrology (Carlton ) 2011 Mar;16(3):326-34.

(3) Sontrop JM, Dixon SN, Garg AX, Buendia-Jimenez I, Do-
hein O, Huang SH, et al. Association between water intake, chronic
kidney disease, and cardiovascular disease: a cross-sectional analysis
of NHANES data. Am J Nephrol 2013;37(5):434-42.

(4) Guelinckx I, Ferreira-Pego C, Moreno LA, Kavouras SA,
Gandy J, Martinez H, et al. Intake of water and different beverages
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Drinking water and kidney diseases

Dr. Ivan Tack, CHU Toulouse. Toulouse. France.

Water is the main component of human body. Maintenance of
body water compartment distribution is critical for cell volume and
function, nutritive and depurative actions of interstitial volume and
adjustment of plasma volume, the main determinant of long term
regulation of blood pressure.

Water turn-over is variable, as both fluid intake and output may
vary tenfold. Thus, maintenance of water balance relies on: 1) osmode-
tection, 2) regulation of Arginine Vasopressin (AVP) secretion that in
turn modulates urine volume, 3) finally, adjustment of beverage intake
under the control of thirst. As the body is unable to store excess of
water, the inability to save body water (by the kidney) or to replace
it (by drinking) results in dehydration responsible for osmotic stress.

Whereas water homeostasis is highly efficient to protect us against
acute dehydration, little is known about the impact of daily water-
saving in case of chronic low fluid intake (i.e. in low drinkers). Such
a situation does not result in dehydration, but leads to mild but pro-
longed stimulation of AVP secretion and reduction of urine volume.

Prolonged renal water saving increases the risk of renal stone disea-
se and, in women, the risk to develop recurrent urinary tract infection.
Recently, epidemiological studies have linked both low fluid intake
and low urine volume to the risk of chronic kidney disease.

Prolonged antidiuresis resulting from increased plasma AVP con-
centration is common in humans. Since AVP is also a stress hormone,
this raises the question of its long term impact. There is growing
evidence for relationships between antidiuresis, AVP and the risk to
develop type 2 diabetes or components of the metabolic syndrome.

Medical knowledge in this field is only emerging. However, proofs
of concept are already sufficient to encourage people to drink at least
enough water to meet published dietary reference values.

Impact of mild dehydration in daily life

Nathalie Pross, Biotrial. Didenheim. France.
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There is a growing body of studies dealing with the effects of de-
hydration, which is mostly induced in athletes and soldiers using heat
and/or exercise. However, few studies examined the proper effects of
dehydration in everyday life. Using restricting water intake to induce
dehydration appears to be the most appropriate method to mimic a
normal daily situation. In a first study, we measured the effects of a
mild dehydration induced by water deprivation over a 24-h period
on several mood and cognition parameters in healthy young women.
The results showed that mood state and sensation were significantly
affected by dehydration but not cognition. More precisely, the first
deleterious effects of dehydration were observed very early on in this
study (i.e.; in the morning after 12—16 hours of fluid deprivation).
These results showed that in everyday life, many people may expe-
rience mood impairments due to dehydration (e.g., people going to
work or to school without breakfast, or busy working people skipping
lunch or forgetting to drink during a busy working day). These results
conducted to another study aiming to examine the effects of mild
changes in water balance during normal activities of daily living.
Habitual high-volume (>2L/d) and low-volume (<1.2L/d) drinkers
were asked to respectively decrease and increase their daily water
intake during 3 controlled intervention days during which mood and
sensation assessments were repeated several times. The results suggest
that an increase or decrease in habitual water intake have, respectively,
an improving or worsening effect on mood and sensations depending
upon an individual’s habitual drinking habits. Thus, even subtle chan-
ges in habitual fluid intake led to significant changes in mood states
and physiological sensations. These results should encourage adopting
optimal drinking habits (i.e.; 22L/d) in order to improve mood state.

Symposium: What, When &
Why: The Interplay of Food,
Physical Activity & Sleep in

Healthy
(sponsored by: GENERAL MILLS)

Sleeping and feeding: healthy and unhealthy
interactions

Eve Van Cauter, Ph.D., Sleep, Metabolism and Health Center, The Uni-
versity of Chicago

During the past decades, sleep curtailment has become an endemic
behavior in industrialized countries. This trend for shorter sleep has
developed over the same time as the dramatic increase in the prevalen-
ce of obesity. Prospective epidemiologic studies in children and adults
are consistent with the concept that insufficient sleep results in an in-
creased risk of weight gain. Sleep curtailment is associated with a dys-
regulation of the neuroendocrine control of appetite, with a reduction
of the satiety factor leptin, an increase in the hunger-promoting hor-
mone ghrelin and an increase in daytime levels of endocannabinoids.
Thus, sleep loss may alter the ability of leptin and ghrelin to accurately
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signal caloric need, acting in concert to produce an internal misper-
ception of insufficient energy availability, as well as promote hedonic
feeding. In recent studies, it was shown that the increased hunger and
appetite induced by sleep restriction leads to increased energy intake
in the presence of ad lib feeding, particularly under the form of snacks.
Studies using whole room indirect calorimetry have shown that sleep
restriction does increase energy need, but only modestly. By compa-
rison, the increased hunger and appetite reported by sleep-deprived
subjects and their increased energy intake in the presence of ad lib
feeding appear to exceed the energy demands of extended wakefulness
under sedentary conditions. Moreover sleep-deprived individuals stu-
dies under controlled environmental conditions decrease their level
of physical activity. There is recent evidence that extending sleep in
adults who are habitual short sleepers due to voluntary bedtime cur-
tailment may decrease appetite and desire for sweet and salty foods
and facilitate adherence to and efficacy of a weight loss diet. Taken
together, the current evidence suggests that chronic partial sleep cur-
tailment, a novel lifestyle behavior that has developed with the advent
of the 24-h society may be involved in the obesity epidemic.

What, when, and how much: eating patterns
and their role in body weight control

France Bellisle, Centre de Recherche en Nutrition Humaine d’Ile de
France Université Paris

Energy intake is undisputedly one critical factor allowing the main-
tenance of a healthy body weight. In order to understand and possibly
control total energy intake, it is important to look at the various eating
events during a typical day. Although traditional eating patterns, with
relatively regular daily meals, still exist in many developed societies,
snacking is reported in most people once or several times a day. The
number of daily meals and snacks and their distribution over the wa-
king hours are potentially important factors affecting total intake and
weight outcomes. The recent “obesity epidemic” has been attributed to
a growing trend for snacking. The present review will look at the accu-
mulated evidence examining how energy ingested at various times of
day, under meal or snack circumstances, differentially affects energy/
nutrient intake and body weight control. Does eating more often affect
energy intake favorably or adversely? Does energy consumed in the
early hours allow a better or worse management of total daily intake?
What aspects of the eating pattern will ultimately facilitate or coun-
ter weight management? How can we positively influence the “how
much” from what we know at the present time about the “what” and
the “when”?

We will never manage the obesity epidemic
unless we develop a better understanding
of energy balance

Steven N. Blair, PE.D., Arnold School of Public Health, University of

South Carolina

It is indisputable that obesity rates have been increasing in most
countries around the world over the past few decades. The causes of
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this epidemic are complex and are not well understood. It is clear that
persistent weight gain over time is caused by individuals being in po-
sitive caloric balance, consuming more calories than they burn on too
many days. Therefore the obesity epidemic is due to too many people
being in positive caloric balance, where their energy intake exceeds
their energy expenditure. Although positive energy balance can be
caused by increases in intake, decreases in expenditure, or a combi-
nation of the two; most of the attention in the scientific and lay press
focuses on the intake side of the equation. This imbalance in attention
to the energy expenditure side of energy balance and a major focus on
the intake side is unlikely to produce policies, strategies, and tactics
that will be effective in reducing the obesity epidemic. This lecture will
include information on both sides of the energy balance equation and
I will discuss current flawed strategies and make suggestions for new
directions.

Symposium: Nutrient Profiling
(sponsored by: IGLO FOODS GROUP)

Nutrient Profiling: A tool to drive innovation
Ms Julie Watson, RNutr. Head of Nutrition, Iglo Foods Group Ltd

Nutrient profiling is “the science of classifying or ranking foods
according to their nutritional composition for reasons related to
preventing disease and promoting health”. Nutrient profiling has been
used for a variety of different purposes including the control of nutri-
tion and health claims on foods and increasingly as a tool to control
marketing of foods high in those nutrients of public health concern,
to children.

It provides a mechanism to differentiate between foods that are
more likely to be part of a healthy diet from those that are less likely to
be. Although Nutrient profiling is a tool to categorize foods, not diets,
it has been recognised by WHO as one tool that can be used through
policy to improve the overall nutritional quality of diets.

For these reasons Iglo saw Nutrient Profiling as a mechanism to
stimulate product design, identify opportunities to optimise the nu-
trient content of existing products and ultimately make it easier for
consumers to access products that can be part of a healthy, balanced
diet.

This talk will describe how the Iglo Nutrient Profiling Tool was
chosen, its implementation, role in product innovation and recipe
optimisation through product examples.

WHO Regional Office for Europe nutrient profile model (2015)

Nutrient profiling latest view: different sche-
mes and applications
Mike Rayner, British Heart Foundation Centre on Population Approa-

ches for Non-Communicable Disease Prevention, University of Oxford

Introduction: Nutrient profiling is defined by the World Health Or-
ganization as “The science of classifying or ranking foods according to
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their nutritional composition for reasons related to preventing disease
and promoting health’ Nutrient profile models are necessary (if only
implicitly) for public health inventions which require distinguishing
between the healthiness of individual foods as opposed to diets.

Objectives: The aim of this presentation will be to review different
nutrient profile models and their applications.

Methods and results: A recent systematic review of existing models
identified 119 different models, 54 which met minimum quality cri-
teria. Models differ considerably in their design i.e. in their required
inputs such as the particular nutrients for which compositional data
are required, the number and types of food categories employed, and
whether serving sizes are taken into account or not. Models also differ
in their outputs: e.g. whether these are classifications or scores. Mo-
dels have been developed for a range of different applications: food
labelling, restrictions on food marketing, fiscal policies in relation to
food and health, etc. Comparisons between models show that diffe-
rent models classify or rank foods in different ways even for the same
application. Few models have been subject to testing for their validity.

Conclusions: As yet there is no gold standard method for compa-
ring the outputs of nutrient profile models. There needs to be more
research into the validity of nutrient profile models - particularly with
respect to their predictive validity - i.e. whether or not consumers of
foods that are classified or ranked as healthy under nutrient profile
models have better health outcomes or not.

Nutrient profiling systems: potential contri-
bution to primary prevention

Chantal Julia 1Université Paris 13, Equipe de Recherche en Epidémio-
logie Nutritionnelle (EREN), Centre de Recherche en Epidémiologie et
Statistiques, Inserm (U1153), Inra (U1125), Cnam, COMUE Sorbonne
Paris Cité, F-93017 Bobigny, France. 2 Département de Santé Publique,
Hopital Avicenne (AP-HP), F-93017 Bobigny, France

Nutrient profiling systems have been proposed for multiple applica-
tions: advertising regulations, taxing schemes and nutrition labelling.
French public health authorities are considering the implementation
of a five-category front-of-pack labelling system (5-colour nutrition
label, 5-CNL) based on a nutrient profiling system, the Food Stan-
dards Agency nutrient profiling system (FSA score). The FSA score
was shown to adequately characterize the nutritional quality of foods
in the French context, and could serve as a basis for a 5-category la-
belling system, provided some adaptations of the algorithm to French
nutritional recommendations were performed.

Beyond the classification of foods, studies were conducted to assess
the capacity of the FSA score to characterize the nutritional quality
of an individual’s diet. An individual dietary index, the FSA-NPS
DI was developed using the FSA score of the foods consumed and
validated against food consumption, dietary intakes and biomarkers
of nutritional status in two French cohort studies: the NutriNet-Santé
and the SUVLMAX studies. The FSA-NPS DI is computed using
arithmetic energy-weighted means of the FSA score of the foods
consumed. Higher FSA-NPS DI therefore reflects lower nutritional
quality of the foods consumed. Higher FSA-NPS DI was associated
with higher consumption of snacking foods, and lower consumption
of fruits, vegetables, fish. At the biological level, higher FSA-NPS DI
was associated with lower levels of antioxidant vitamins.
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The FSA-NPS DI was used to investigate the prospective asso-
ciation between the nutritional quality of the foods consumed and
metabolic syndrome, cancer and weight gain. In the SUVIL.MAX
study, higher FSA-NPS DI at baseline was associated with higher risk
of overall cancer onset, higher risk of metabolic syndrome onset and
higher weight gain.

These results tend to show the potential interest of using the FSA
score as a basis for public health policies, such as the 5-CNL labelling
system.

Symposium: New Findings on

Nuts and Health

(sponsored by: INTERNATIONAL NUT AND
DRIED FRUIT COUNCIL (INC))

Nuts and Cardiometabolic Health

Prof. Jordi Salas-Salvadé, Human Nutrition Unit, Hospital Universitari
de Sant Joan de Reus, Faculty of Medicine and Health Sciences, IISPV
(Institut d’Investigacié Sanitaria Pere Virgili), Department of Bioche-
mistry and Biotechnology, Universitat Rovira i Virgili, Reus, Spain.
CIBERobn (Centro de Investigacion Biomédica en Red Fisiopatologia de
la Obesidad y Nutricién), Institute of Health Carlos III, Madrid, Spain

It is well established that nut consumption is associated with seve-
ral health benefits on cardiovascular risk factors and cardiovascular
disease. These benefits are mainly attributed to its high contain in
many bioactive compounds. Scientific evidence supports that nut con-
sumption is inversely related with the prevalence and incidence of the
metabolic syndrome (MetS) and some of its components. Nuts reduce
the postprandial glycemic response; however, long-term trials of nuts
on insulin resistance and glycemic control in diabetic individuals are
inconsistent. Epidemiologic studies have shown that nuts may lower
the risk of diabetes incidence in women. An inverse association with
body mass index and general obesity has been also been suggested.
Nuts could have a protective effect on blood pressure and endothelial
function but further studies should confirm these results. It has been
shown that nuts have a cholesterol-lowering effect, but the relation
between nuts and hypertriglyceridemia and high-density lipoprotein
cholesterol is unclear. An inverse association was found between the
frequency of nut consumption and the prevalence and the incidence
of MetS in epidemiologic studies. Several trials have evaluated the
effect of nuts on subjects with MetS and found that they may have
benefits in some components. The results of the PREDIMED Study,
a multicenter randomized nutrition trial for the primary prevention
of cardiovascular disease in 7,447 participants at high cardiovascular
risk, have demonstrated that nut consumption could be beneficial for
MetS management. Compared with those participants randomized
to a low-fat control diet, those in a Mediterranean diet enriched with
nuts had a higher reversion of MetS and hyperglycemia component of
the MetS after a median of 5.0 years of follow-up. Diabetic participants
were more likely to reverse MetS. The protective effects on metabolism
could be explained by the modulation of inflammation and oxidation.
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Further trials are required to clarify the role of nuts in MetS preven-
tion and treatment.

Nuts and Digestion

Giuseppina Mandalari, University of Messina (Italy), Institute of Food
Research (UK).

We refer to bioaccessibility as the proportion of a nutrient or
phytochemical compound ‘released’ from a complex food matrix
during digestion and, therefore, potentially becoming available for ab-
sorption in the gastrointestinal (GI) tract. We have demonstrated that
most of the lipid retained in masticated almonds is not immediately
bioaccessible and remains not available for absorption during the early
stages of digestion. The aim of the present study was to assess lipid
bioaccessibility of two almond meals with different degree of encap-
sulation: muffins containing almond flour, classified as high lipid bio-
accessibility meals due to the low proportion of intact cell walls, and
muffins containing almond particles, classified as low bioaccessibility
meals due to the high proportion of intact cell walls. Human mastica-
tion was combined with an in vitro model of digestion consisting of
a dynamic gastric model (DGM), followed by a simulated duodenal
digestion phase. The DGM provides a realistic and predictive simu-
lation of the physical and chemical processing of the human stomach
and accurately mimics the transit time and the luminal environment
within the human stomach. We have also demonstrated the effect of
food matrix on the release of nutrients and phytochemicals from na-
tural raw and roasted pistachios.

Tree Nuts and the Gut: Supporting a Healthy
Volker Mai, University of Florida.

Modifying microbiota towards a ‘beneficial composition is a
promising approach for improving intestinal as well as overall health.
Natural fibers and phytochemicals that reach the proximal colon, such
as those present in almonds and other tree nuts, provide substrates
for the maintenance of healthy and diverse microbiota. We have pre-
viously shown that adding almonds to the typical American Diet mo-
difies fecal microbiota towards a potentially beneficial composition.
However, correlations between increased consumption of almonds,
gut microbiota and markers of immune function and overall health
have to date not been investigated in a randomized trial. We perfor-
med a prospective, randomized, crossover study in 28 adults and one
of their children (3 to 6 y). Adults consumed 1.5 ounces and children
0.5 ounces of almonds, as whole almonds or almond butter, daily for
21 days. Stool, blood and saliva samples were collected before and after
each intervention to measure changes in the microbiota, sIgA, anti-
oxidant status and inflammatory cytokines. Daily and weekly ques-
tionnaires were collected to assess gastrointestinal (GI) function (gas,
bloating, number of stools, etc.) and quality of life including perceived
stress. While adherence to the intervention was high we observed no
changes in GI function or perceived stress in either children or adults.
Almond intake was associated with a significant increase in self-re-
ported Healthy Eating Index score (p<0.001). Almond intake did not
distort overall microbiota diversity at the phylum or family level but
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did affect specific taxa. Although children consumed fewer almond
servings/day than adults they exhibited stronger microbiota changes.
Our study suggests that the amount of almonds provided over the
short study period was insufficient to affect markers of GI function or
quality of life, but especially in children resulted in detectable changes
in bacterial taxa, some with potential beneficial characteristics.

Long-term Nut Consumption and Cognitive
Function with Aging

Francine Grodstein, ScD, Brigham and Women’s Hospital, Boston, MA,
USA

Background: With the aging of the population, identifying strate-
gies for maintaining cognitive function at older ages is critical. Nuts
contain many “healthy” fats (eg, monounsaturated) and are low in sa-
turated fats. Short-term randomized trials have shown that nut intake
decreases total cholesterol and LDL cholesterol, and in observational
epidemiologic studies, nuts have been associated with reduced risk of
cardiovascular disease and type 2 diabetes. Because all these vascular
factors have been related to cognition, we investigated the relation of
nut intake to cognitive decline in older adults.

Methods: The Health Professionals Follow-up Study began in 1986,
with 51,529 men, age 40-75 years. Participants continue to complete
mailed questionnaires, with detailed dietary information, including
nut consumption. In 2014, we sent email invitations to 7,166 men with
email addresses, to complete a self-administered, online, cognitive
test battery. The battery includes 4 neuropsychologic tests, designed
to assess processing speed, attention, learning and memory. In total,
1,587 men (mean age 70 years, SD=5.4 years) completed the battery. In
this group, we used linear regression models to estimate the relation of
nut consumption (reported in 2010) to cognitive function, controlling
for a wide array of potential confounding factors.

Results: When we averaged together scores across all the cogni-
tive tests to calculate a global composite cognitive score, we found a
statistically significant trend of increasingly better cognition with in-
creasing intake of nuts (p-trend=0.02). In particular, for men eating >2
servings of nuts per week, we found a mean difference of 0.15 standard
units on the composite score, versus men eating nuts less than once
per month (p=0.01); this mean difference of 0.15 on the composite
score is equivalent to the difference we found between men 5 years
apart in age — that is, higher consumption of nuts appeared to delay
cognitive aging by 5 years. Generally consistent findings were obser-
ved for composite scores of processing speed/attention and learning/
memory.

Conclusions: There was a strong relation between higher con-
sumption of nuts and better cognitive function in older men. This
observation is supported by similar findings in several observational,
epidemiologic studies of women and men, and merits greater focus in
additional research.
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Symposium: Sweetness: the
science behind sweet taste
preference, effect on appetite,
weight management and qua-
lity of diet

(sponsored by: International Sweeteners
Association (ISA))

Appetite for sweetness and energy in-
take: sugars and low-calorie sweeteners in
consumer’s diet

France Bellisle, Epidémiologie Nutritionnelle, University of Paris 13,
France

Sweetness is a strong psychobiological stimulus for many animal
species. Human newborns display an innate acceptance of sweet
substances and children express a strong preference for sweet foods
and beverages. The appetite for sweetness decreases during growth,
however, a phenomenon observed in humans as well as other species.
Human adults typically vary in their preferred intensity of sweetness
in a broad range of foods and beverages.

The strong attractiveness of sweet tasting foods and beverages has
inspired the notion that they may contribute excessively to the daily
energy intake and induce overeating and weight gain. Sugars bring 4
keal per gram. Their consumption in foods and particularly in beve-
rages can represent a large proportion of the total daily energy intake,
much above the presently recommended limit of 10%. In order to
allow consumers to enjoy sweetness in foods and beverages without
the energy of added sugar, low- or no-energy sweeteners have been
developed. These substances have various chemo-physical structu-
res but share a very high sweetening power compared to sugars, so
that they can be used in minute amounts to confer the desired level
of sweetness to foods and drinks while contributing very little or no
energy at all to the final product. Following early reports that these
substances might actually increase appetite, later observational and
experimental studies showed that the use of low-energy sweeteners
could potentially decrease energy consumption and improve weight
control. Recent studies in children and adults suggest that the use
of low energy sweeteners satiate the taste for sweetness and actually
decrease, rather than increase the intake of sugar-containing products.

Effects of low-energy sweeteners consump-
tion on appetite and weight control

Peter J. Rogers, School of Experimental Psychology, University of Bristol,
Bristol, UK

The extent to which low-energy sweeteners (LES) consumption
might benefit weight management depends on their effects on appetite
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control. By reducing dietary energy density, LES consumed in place of
sugars ought to reduce total energy intake provided that the ‘saving’
in energy consumed is not fully compensated for by increased energy
intake elsewhere in the diet. Short-term ‘preload test-meal” studies
in humans confirm less than full compensation for sugar consumed
in foods and beverages. It is possible, however, that other effects of
LES consumption might outweigh this saving. It has been suggested
that LES consumption may increase energy intake, for example, by
increasing desire for sweet food consumption, and by confusing the
relationship between sweetness and food energy content. Overall,
though, the evidence favours a net benefit of LES consumption. Two
sets of findings, in particular, are important. First, randomised con-
trolled trials (RCTs) show consistently a relative reduction in body
weight for consumption of LES- versus sugar-sweetened beverages
(SSBs). Outcomes were similar for trials in which the products (LES
beverages or SSBs) were added to the diet and trials in which LES
beverages replaced equivalent SSBs in frequent consumers of SSBs. Se-
cond, in preload test-meal studies LES do not acutely increase energy
intake compared with water, and in RCTs LES beverages reduce body
weight compared with water. The various results summarised above
are based on a recent systematic review and meta-analyses (Rogers,
Hogenkamp, de Graaf, Higgs, Lluch, Ness, Penfold, Perry, Putz, Yeo-
mans & Mela, International Journal of Obesity, in press), from which
we concluded that “‘We found a considerable weight of evidence in
favour of consumption of LES in place of sugar as helpful in reducing
relative energy intake and bodyweight, with no evidence from the
many acute and sustained intervention studies in humans that LES
increase energy intake’

Low-calorie sweetened beverages and diet
quality (sugar, micronutrients and foods)
Sigrid Gibson, Sig-Nurture Ltd. Guildford, Surrey, GUI 2TF, UK.

Low calorie sweetened beverages (LCB), like plain water, tea and
coffee, satisfy thirst with minimal caloric load. Their impact on energy
intake when substituted for sugar-sweetened beverages (SSB) has been
vigorously researched. By comparison, data on diet quality (nutrient
intake and food choices) is more limited. There is some evidence that
people who use low calorie sweetened foods and beverages tend to
have more health-conscious diets and lifestyles than non-users. Ob-
servational studies suggest that consumers of low calorie beverages
have lower intakes of carbohydrate (lower sugars), higher intake of
protein and higher scores on healthy eating indices, but not all stu-
dies are consistent. Randomized trials such as CHOICE suggest that
replacing SSB with LCB does not lead to an increased consumption of
sweet foods compared to replacement with water. This presentation
will explore some of the possible reasons for discrepancies between
studies and present data from a new analysis of UK data comparing
food and nutrient intakes in adults who consumed different types of
soft drinks: LCB, SSB, both types (BB), or none (NC). LCB consumers
had similar intakes of free sugars to NC, but NC had a lower fluid
intake than other groups. NC and LCB consumers ate more fruit, ve-
getables and fish than SSB or BB consumers, but the same amount, or
less, of sugary foods (biscuits, cakes, confectionery, puddings, jam and
sugar). In summary, LCB consumption does not appear to compromi-
se micronutrient intakes and may be a marker of a healthier lifestyle.
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However, the benefits of LCB depend on how people use them, and
their food and lifestyle choices will be the main driver of diet quality,
energy intake and body weight.

Symposium: Slow-release car-
bohydrates: Growing evidence
on metabolic responses and
public health

(sponsored by: Mondelez International)

Interest of reducing post-prandial glycemic
response in prevention of metabolic disea-
ses

Edith J.M. Feskens, Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands

In daily practice clinical investigations regarding lipids or glucose
asked patients to be fasting. However, for most of the day people are
not in the fasting state but fed, and hence in some sort of postprandial
stage.

In the diabetes field this has been recognized since long, and oral
glucose tolerance tests have been introduced and used to detect the
presence of diabetes using a combination of elevated fasting or 2-hr
glucose levels (after 75 g of glucose load). We generally use this in
population based surveys.

When considering diabetes patients it is generally acknowledged
that the Hbalc level is generally a good predictor of subsequent cardio-
vascular complications. However, Hbalc is determined by both fasting
(FPG) and postprandial glucose (PG) levels. Elevated fasting levels are
generally due to hepatic glucose production, while postprandial levels
are mainly affected by reduced glucose uptake in tissues like muscle,
and can be elevated before overt diabetes is present. This is of special
relevance with regard of the prevention of cardiometabolic disease.

So far the DECODE (Diabetes Epidemiology: Collaborative analy-
sis Of Diagnostic criteria in Europe) study is the most comprehensive
study in this field. It includes data from 19 European cohorts on 12,566
men and 10,874 women who were free from diabetes at baseline. The
results showed that individuals with normoglycemia, whose 2hPG did
not return to the FPG levels during a standard 75 g 2-h oral glucose
tolerance test (OGTT) had a higher risk for mortality from CVD
and all-cause than individuals whose 2hPG returned to their FPG
levels or below them. This indicates that 2hr glucose levels are better
predictors of cardiometabolic disease than fasting levels, and suggest
that reducing these may especially useful for prevention. Data will be
discussed further in the light of potential sex differences and results
from additional studies.

References:
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Clinical evidence on the physiological
effects of slow-release carbohydrates from
cereal foods

M Laville, JA Nazare, S Normand, L Gabert, V Sauvinet, Centre de
Recherche en Nutrition Humaine Rhone-Alpes, Université de Lyon 1,
Hospices Civils de Lyon, INSERM U1060

The quality of carbohydrates in food has been studied for years,
with particular attention being paid to the structure of starch in pro-
cessed food products. The technology and cooking methods applied
to cereal products result in various degrees of starch digestion from
rapidly to slowly digested carbohydrates. Numerous studies have com-
pared the physiological effects of starch-based products and showed
a correlation between the in vitro digestibility of starch and the post-
prandial plasma glucose and insulin responses. Investigation of post-
prandial metabolism of food starch fractions is generally based upon
the monitoring of postprandial changes in circulating plasma glucose
and insulin concentrations over a 2-hour period. This approach makes
it possible to calculate the glycemic and insulinemic indexes of foods.
However, these peripheral postprandial markers provide only a partial
reflection of the absorption kinetics of starch-derived glucose and
give no indications about its absorption kinetics. Although moderate
postprandial glucose response may indicate a slow appearance of in-
gested carbohydrates and slow tissue uptake, this response also results
from rapid appearance of ingested carbohydrates and rapid uptake by
tissue. In the latter case, insulin secretion is enhanced in relation to
glycemic response. It is thus necessary to describe metabolic response
to carbohydrate ingestion rather than simply the glycemic profile re-
sulting from the difference between incoming and outgoing glucose
flow rates whether exogenous from the food or endogenous from the
organism. In order to study the kinetics of absorption of carbohydrate
rich foods, the double-isotope labeling method is generally used. This
method makes it possible to measure the rates of appearance in plasma
of exogenous glucose from the test food only. The results of the type of
carbohydrate on glucose bioavailability and its metabolic impact will
be reviewed.

References:
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real Processing Influences Postprandial Glucose Metabolism as Well
as the GI Effect. ] Am Coll Nut. 2013,32( 2):79-91.

Slowly Digestible Starch: definition, sou-
rces and recognized interest on glycemic
response

Sophie Vinoy, Aurélie Goux, Alexandra Meynier, Mondeléz Internatio-
nal, Nutrition Research, Saclay, France

Based on WHO recommendations, starch represents the largest
component of our daily energy intake (40% to 50%). During food
manufacturing, heat, moisture and pressure modify dramatically the
digestibility of starch in processed foods. From its native state (in raw
ingredients) which is usually slowly digested, these process parameters
may convert the slow fraction into rapid fraction of starch.

The rate and extent of starch digestion can be measured in vitro
using a method developed by Englyst et al. (Englyst et al., 1996) that
classifies starch into three major fractions: rapidly digestible starch
(RDS), slowly digestible starch (SDS) and resistant starch (RS). This
method has been validated by a ring test in 6 different laboratories to
determine its uncertainty. As food process can modulate the digesti-
bility of starch, its control can prevent SDS loss by limiting the starch
gelatinization extent (Englyst et al., 2003; Zhang and Hamaker, 2009).
In the literature, SDS content of starchy foods varies from 0 g/100g for
puffed wheat to 23 g/100g for plain biscuits. Moreover, within a single
food category, the range in SDS content can be wide, as the process
influences starch digestibility in the finished product dramatically.

There is a health interest of preserving starch in its native slowly
digestible form. Several studies compared the physiological effects
of starch-based products and showed a strong correlation between
in vitro digestibility of starch and postprandial plasma glucose and
insulin responses (Englyst et al., 1996; Englyst et al., 2003; Meynier et
al.,, 2015). Indeed, highest SDS rich foods induce the lowest glycemic
and insulinemic responses, which are involved in metabolic disease
prevention.

References:

Englyst HN, Veenstra ], and Hudson GJ. Measurement of rapidly
available glucose (RAG) in plant foods: a potential in vitro predictor
of the glycaemic response. Br ] Nutr 1996:75(3):327-37.

Englyst KN, Vinoy S, Englyst HN, and Lang V. Glycaemic index
of cereal products explained by their content of rapidly and slowly
available glucose. Br ] Nutr 2003:89(3):329-40.

Meynier A, Goux A, Atkinson FS, Brack O, and Vinoy S. Postpran-
dial glycemic response: how is it influenced by characteristics of cereal
products? Br ] Nutr 2015: doi:10.1017/S0007114515001270.

Vinoy, S., Meynier, A., Conrad, M., Goux, A. (2015). “Chapter 4:
Slowly Digestible Starch” In Sadler MJ (eds.). Foods, nutrients and
food ingredients with authorised EU health claims Volume 2, Cam-
bridge: Woodhead Publishing Limited: 49-74.

Zhang G, Hamaker BR. Slowly digestible starch: concept, mecha-
nism, and proposed extended glycemic index. Crit Rev Food Sci Nutr
2009 Nov:49(10):852-67. doi: 10.1080/10408390903372466. Review.

12th European Nutrition Conference 2015

a
o
Q
&
)
&
=]
S
S
S




Symposium: Beyond the BMI -
Bioelectricallmpedance Analy-
sis in the assessment ofbody

composition
(sponsored by: SECA GmbH)

Beyond Fat Mass - future perspectives for
the use of BIA in epidemiological studies

Anja Bosy-Westphall, 1 Institute of Nutritional Medicine, Hohenheim-
University, Stuttgart, Germany

Fat mass (FM) is the most widely used information on body com-
position in epidemiological studies. Although FM adjusted for height
(FM index = FMI) is superior to fat mass adjusted for weight (%FM),
information on body adiposity plays a minor role with respect to
disease risk prediction in epidemiological studies. Modern tetrapolar
impedance devices also provide information on regional fat distri-
bution (i.e. trunk vs. extremity fat mass) and regional relationship
between fat and lean mass that could contribute to improved phenoty-
ping for cardiometabolic risk.

Mathematical modeling of a normal lean mass based on age, gen-
der, fat mass and height can be used in the absence of risk-defined
cut-offs to identify skeletal muscle mass depletion. This definition
can be applied to identify different clinical phenotypes like cachexia,
sarcopenia or sarcopenic obesity. In addition, the information on re-
gional lean mass could improve the prediction of frailty and impaired
functional capacity.

Finally, bioelectrical impedance vector analysis (BIVA) provides
an insight on tissue quality (i.e. hydration and cellularity) and avoids
assumptions required for quantitative body composition outcomes
like muscle and fat mass. BIVA is a two-dimensional concept of body
composition analysis that can be divided into information on phase
angle and vector length. Both parameters should be normalized or
stratified by BMI, age and gender and can then be used together in
order to improve disease risk that accompanies tissue catabolism and
fluid shifts e.g. caused by inflammation.

Beyond the BMI - still a good index of obe-
sity?

Manfred J.Miiller, Christian-Albrechts-Universitit zu Kiel, Institut fiir
Humanerndghrung und Lebensmittelkunde, Kiel, Germany

BMI is widely used for routine characterization of the weight status
in either epidemiology or clinical nutrition. It is a stature-independent
mass of body weight and refers to children, adolescents, adults and the
elderly. BMI is a suitable surrogate measure of total body fat. BMI is
used to categorize subjects into ‘underweight’ (<18.5 kg/m2), ‘normal
weight' (>18.5 and <25.0 kg/m2) ‘overweight’ (>25 kg/m2) and/or
‘obese’ (>30 kg/m2) (3). These cut offs are based on statistical analysis
and refer to Caucasian, African and Hispanic populations, whereas
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lower cut offs have been proposed for Asian populations. The different
categories refer to U-shaped (with increased risks at both ends) or J-
shaped associations (increased risk at one end only) between BMI and
either cardio-metabolic risks or mortality. In non-Asian populations
the lowest risk BMI category is between 22.0 and 24.9 kg/m2 with a
30% increase in mortality above that range. Accounting for smoking,
preexisting disease, or early mortality has little effect on BMI at mini-
mal mortality. In 2000, experts involved in a WHO consultation had
already concluded that ,,BMI can be used to estimate the prevalence of
obesity within a population and the risks associated with it, but does
not, however, account for the wide variation in the nature of obesity
between different individuals and populations® (1). Thus, BMI has
some value (i.e. as a crude estimate of cardio-metabolic risk or to
pragmatically decide whom to treat and whom not to treat), but it is an
inappropriate means to characterize the obese phenotype and specific
disease risks. By contrast, in epidemiological, clinical and etiological
research on obesity, measurements of body composition taking into
account (i) sound models of body weight regulation and (ii) body
composition-health risk associations have to replace the BMI.

1. World Health Organization. Obesity: preventing and managing
the global epidemic. WHO Technical Report Series 894. WHO, Ge-
neva, 2000.

Acknowledgement: Funded by a grant of the German Ministry of
Education and Research (BMBF 01EA1336).

Symposium: Exploring the
“cutting edge”: a closer look
into ingredients that maintain

taste and cut calories
(Sponsored by Tate & Lyle)

Low calorie sweeteners in weight loss:
Friend or foe?

John L Sievenpiper, 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

Obesity and diabetes represent two of the most important unmet
prevention challenges. Sugars have been singled out as one of the pri-
me culprits in these epidemics, and leading health authorities such
as the World Health Organization recommend reductions in free or
added sugars. Low calorie sweeteners provide a potentially important
means for displacing excess calories from free sugars in the diet. There
is, however, a concern about the use of low calorie sweeteners based
largely on evidence from prospective cohort studies, showing that the
intake of low calorie sweetened beverages are associated with an in-
creased risk of obesity and diabetes. Reverse causality cannot be ruled
out in this relationship, as people who are already overweight and at
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risk for diabetes may be higher consumers of low calorie sweeteners.
Higher quality evidence from systematic reviews and meta-analyses
of randomized trials show significant weight loss when low calorie
sweeteners displace calories from sugars (especially, sugar-sweetened
beverages) for up to 18 months. Well-powered, individual randomi-
zed controlled trials have also shown advantages of this approach for
cardiometabolic risk factors for up to 6 months. Taken together, these
data argue against a role of low calorie sweeteners in the promotion
obesity and diabetes and make a compelling argument for benefit. To
address the uncertainties, there remains a need for larger, longer, high-
quality trials.

Using sweeteners and fibers as effective
tools for calorie reduction

Mary Quinlan, MSc, Manager, Sweetener Technology Development,
Tate & Lyle

As consumer demand for healthier food and beverage options
increases, food producers are responding to this growing demand
by developing reduced-calorie products. However, the development
of reduced- calorie food and beverages presents many challenges to
food development. For example, sucrose and other nutritive sugars
provide more than just sweetness to food and beverage products; they
contribute to the overall taste, texture, appearance and stability of
the products. Consequently, when sugar levels are reduced to create
lower-calorie products, it is critical that these other functionalities
are also compensated for. While high potency sweeteners can provide
sweetness, they generally need to be used in combination with other
ingredients to ensure product characteristics and quality are maintai-
ned. To ensure that consumers can have the great tasting, reduced-
calorie options they desire, innovative solutions to food reformulation
are needed.

This presentation will provide insight into innovative reduced-
calorie food formulations that are optimized for taste and acceptability
by the use of non-nutritive sweeteners and added fibres as replace-
ments for added sugar and energy rich ingredients.

Symposium: The role of diet and
lifestyle as foundation in the

management of dyslipidemia
(sponsored by: UNILEVER & BASF)

Nutritional needs during pregnancy - kee-
ping in mind the priorities
Zyriax BC, Preventive Medicine, University Heart Center, University

Medical Center Hamburg-Eppendorf, Germany

Cardiovascular disease is the leading cause of death worldwide and
an important morbidity in ageing societies. Evidence that dyslipide-
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mia plays a key role in the development of atherosclerosis is overwhel-
ming. Cross-sectional studies like the Germany Health Interview and
Examination Survey for Adults (DEGS1) indicate that the majority
of adults have unfavorable lipid values that may be ameliorated for
their own benefit. However, half of the affected individuals is not even
aware of the problem. Lifestyle modifications have been proven to be
able to improve lipid values. As to LDL, cholesterol absorption from
the gut, synthesis and re-uptake from the plasma can be modulated.
Additionally, the link of triglycerides and HDL-cholesterol can be
used to improve a dyslipidemic lipid profile. According to current
guidelines like that of the European Atherosclerosis Society and the
European Society of Cardiology effective measures include the repla-
cement of saturated and trans fat with mono- and polyunsaturated fat,
the increase of dietary fiber, and omega-3 fatty acids and the intake
of phytosterol enriched foods. Additionally weight loss in overweight
or obese patients, regular physical activity and smoking cession are
recommended. Lifestyle intervention should also include behavioral
treatment to increase motivation and long-term adherence. Yet, the
impact of lifestyle modification goes far beyond improving dyslipi-
demia, but pertains also to blood pressure, regulation of the glucose
metabolism and effects that are not even reflected by conventional
risk factors. These multiple effects of lifestyle and nutrition explain
the large differences in cardiovascular risk between populations and
within populations. Thus, lifestyle and nutrition is the essential basis
to prevent heart disease, which may be amended by specific measures.

The science behind the cholesterol-lowe-
ring effect of phytosterols

J. Plat, PhD, Maastricht University, Department of Human Biology and
Movement Sciences

Plant sterols/stanols inhibit fractional intestinal cholesterol ab-
sorption, which translates in significant LDL-C effects up to 12%.
Target populations for these products are described in the recent EAS
consensus paper. The mechanism underlying the inhibited intesti-
nal cholesterol absorption is not known, however interference with
processes like micellar cholesterol incorporation, intestinal sterol
transporter expression, sterol esterification within enterocytes, and
trans intestinal cholesterol excretion (TICE) are considered. LDL-C
lowering effects are independent of background diets and the use of
cholesterol-lowering drugs. Regarding the shifting interest from indi-
vidual nutrients towards effects of dietary patterns, it is relevant that
plant sterol enriched products significantly contributed to the effect of
a healthy dietary portfolio diet. The recent IMPROVE-IT trial clearly
showed that lowering serum LDL-C via inhibiting intestinal choles-
terol absorption through ezetimibe effectively lowered the number of
new CVD events. This supports the use of dietary interventions that
lower serum LDL-C concentrations via comparable mechanisms.
However, direct evidence supporting a reduction in CVD endpoints
has not been shown for plant sterols or stanols. Studies measuring en-
dothelial function as surrogate are the most progressed. So far, 7 stu-
dies investigated the effect of plant sterols/stanols on FMD of which 6
showed non-significant changes in the positive direction. Since studies
with ezetimibe monotherapy show no correlations between changes
in serum LDL-C and FMD, the question is whether interventions that
lower LDL-C translate into changes in FMD at all. A possible advan-

12th European Nutrition Conference 2015




tage of plant sterol/stanol enriched foods over ezetimibe -a typical
single-target drug- is that these dietary compounds act on multiple
targets, since they not only lower serum LDL-C concentrations, but
also lower serum TAG concentrations in subjects with elevated serum
TAG concentrations. In addition, they might influence the functio-
ning of our immune system via a changed activity of the regulatory
T-cells. This combination of effects makes these compounds highly
attractive to decrease CVD risk.

Small steps towards a healthy diet and lifes-
tyle can make a big difference — behaviour
change in practice

Michaela Nuttall, CVD Co-ordinator, Public Health Bromley, London.

What makes people change?

There is much evidence about what can help people to live a longer,
healthier and happier life resulting in improved cardiovascular outco-
mes. However, getting that evidence into practice where people make
and maintain positive behavior change is a never ending challenge. It
is everyone’s responsibility to meet that challenge.

Small steps at all levels can collectively have a bigger overall impact
on chronic disease and cardiovascular health. Starting with national
public health initiatives, such as NHS Health Checks and Change for
Life in the United Kingdom to the joint Nordic Keyhole initiative in
Norway, Sweden and Denmark. Then, all health care professionals
must acknowledge that they too are pivotal in encouraging healthy
lifestyle behaviors, making every contact count. Brief interventions; a
change in language and communication can improve a person’s per-
ception of real and potential risks and problems associated risk factors
and lifestyle. Thus nudging and motivating people towards positive
behavior change. Then, at the center of is the person, they truly do
need to want, believe and be ready to change. This is seen across the
different recognised health belief and behavior change models

People are also consumers often with a ‘buy now pay later’ later
attitude, they need to see and feel results of current behaviors and
potential benefits of behavior change now rather than focus on long-
term benefits, this is reflected in the various ways of communicating
cardiovascular risk; absolute risk Vs relative risk Vs Heart Age.
Alongside this evolving attitude is the fast developing technologies;
phones, computers and social media are underutilized and yet have
huge potential to help people make those small steps.

Symposium: Wild Blueberries
and Human Health

(sponsored by: Wild Blueberry Association of
North America)

Effects of wild blueberry (poly)phenols on
vascular function in healthy individuals
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Ana Rodriguez-Mateos, Division of Cardiology, Pulmonology, and
Vascular Medicine, Medical Faculty, University Diisseldorf, 40225,
Diisseldorf, Germany.

Recent epidemiological and human intervention studies suggest
that berry consumption may have cardiovascular health benefits
(Rodriguez-Mateos et al 2014). Wild blueberries are rich sources of
potential bioactive compounds such as (poly)phenols, fiber, minerals
and vitamins. To date, very few clinical trials have been conducted in-
vestigating the effect of blueberrry consumption on clinically relevant
biomarkers of cardiovascular disease (CVD) risk, such as blood pres-
sure, endothelial function, arterial stiffness and blood lipids (Rodri-
guez-Mateos et al 2014). We have recently shown that wild blueberrry
(poly)phenols can improve endothelial function in healthy individuals
in an intake and time-dependence manner (Rodriguez-Mateos et al
2013,2014a). In a double-blind randomized controlled trial, endothe-
lial function, measured as flow-mediated dilation (FMD), significantly
increased after 1,2 and 6 hours post-consumption of a blueberry drink
in comparison with a control drink. The maximal effect on FMD
occur after the consumption of the equivalent to 240 grams of wild
blueberries, but even the smallest amount tested, the equivalent to 100
grams of wild blueberries, had a significant effect on FMD. Plasma
levels of blueberry (poly)phenol metabolites correlated with the vas-
cular effects, suggesting that (poly)phenols may be the compounds
responsible for the observed effects. We are currently investigating
whether chronic consumption of wild blueberries can improve vas-
cular function, when given daily at dietary achievable amounts. Our
findings suggest that wild blueberries can improve vascular function
in healthy men, and regular consumption may help to prevent the
progression of CVD and atherosclerosis.
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Effects of wild blueberry supplementation
on memory and executive function in 8-10
year old children

Claire M. Williams, Adrian R. Whyte, Katie Barfoot & Gabrielle May,
School of Psychology & Clinical Language Sciences, University of Rea-
ding, Earley Gate, Reading, UK

It is widely accepted that diet has an influence on the cognitive ca-
pabilities and development of children. To date, research has focused
primarily on the effects of the maternal diet during pregnancy on cog-
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nitive outcomes for the child, and the effects of eating occasions (such
as breakfast) and different carbohydrate load on subsequent mental
performance. Few studies have investigated the effects of specific
micro- or macronutrients on cognitive performance in school aged
children. In recent years, evidence from human intervention studies
has shown that consumption of flavonoids is associated with cognitive
benefits (Lamport et al. 2012). Specifically, our laboratory has shown
that foods rich in flavanol (such as cocoa and tea) and anthocyanins
(such as blueberry) are capable of promoting cognitive improvements
in both animal and adult human studies (Rendeiro et al. 2012). These
effects on cognition, if translated to children and adolescents, would be
of clear practical and theoretical importance in an academic context.

To address this, work from our laboratory has shown improve-
ments in cognitive performance of school-aged children who have
been supplemented with anthocyanins from blueberries (Whyte &
Williams 2014). Furthermore, using a double-blind cross-over dose
and time course study, we have shown that supplementation with wild
blueberries (WB) can similarly boost memory and attention processes
in 7-10 year old children. Here, children consumed either a placebo
(vehicle), low- or high-dose WB drink and performed a battery of
cognitive tests at a number of time-points throughout the day. Nota-
bly, the consumption of the WB drinks was associated with significant
improvements in both executive function and short-term memory at
3-6 hours post-consumption, compared to the placebo drink matched
for sugars and vitamin C levels. Further clinical trials are investigating
the effects of WB supplementation on the development of language
and literacy skills in typically developing children and children with
language and literacy difficulties.
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Human health functionality of blueberry
anthocyanins

Wilhelmina Kalt, Agriculture and Agri-Food Canada, 32 Main St. Kent-
ville Nova Scotia, CANADA B4N 1]5

‘Blueberries’ denote several Vaccinium species that are rich in
anthocyanin pigments. These highly palatable berries have attracted
significant scientific and commercial attention owing to their possible
health and nutritional benefits. Since compositional differences exist
among blueberry phenotypes it is notable that ‘Wild Blueberries’ (V.
angustifolium) include a vast mixture of berry phenotypes, while
a commercial pack of cultivated blueberries (V. corymbosum) will
include one of many blueberry varieties developed by conventional
plant breeding.
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Early research pointed to the significant in vitro antioxidant activity
of blueberry extracts as a probable basis for their health functionality.
Detracting from this notion however is the poor absorption of their
abundant anthocyanin antioxidants, meaning that the anthocyanin
concentration in vivo would be too low to directly mitigate oxidative
stress in the body.

Subsequent lines of research have shown that blueberry health
effects and specifically anthocyanin effects are complex and diverse.
Mechanistic studies on anthocyanins suggest that their beneficial
effects in anti-inflammation, gluco-regulation, vaso-modulation and
cytokine modulation are at least partially responsible for blueberry
health benefits.

Areas of human health and disease where blueberries have found
to be beneficial include cardio-protection, neuro-protection, visual
function, and in conditions involving chronic inflammation and aging.

Human clinical research to explore more fully the benefits of blue-
berries and their anthocyanins is hampered by the limited number of
clinical models and samples available as well as complications related
to human anthocyanin bioavailability.

However a growing body of epidemiological evidence demonstra-
tes that anthocyanin health benefits exist, and are detectable in highly
variable and well-nourished human populations.

This short presentation will review the current evidence for bluebe-
rry health benefits with a focus on the properties and benefits of their
anthocyanins.

(Endnotes)

1 De La Boétie, Etienne (1548) The Politics of Obedience: The
Discourse of Voluntary Servitude

2 Hastings, G. 2012. Why corporate power is a public health
priority, British Medical Journal, 345: e5124. doi:10.1136/bmj.e5124

3 Hastings G, Public health and the value of disobedience,
Public Health (2015), http://dx.doi.org/10.1016/j.puhe.2015.03.010
4 https://www.youtube.com/watch?v=a19KSaUueok

5 http://www.bugaup.org
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TOPIC 1 - Food and nutrient in-
take, dietary patterns, dietary
guidelines

149/10. Determination of Eating Taboos du-
ring Pregnancy by Elderly Women at Maun-
gani Village, Vhembe District of Limpopo
Province

Author(s): Tshithiwa Cynthia Mandiwana; V. Masiagwala.

Affiliation: Nutritionist. University of Venda. South Africa.

Introduction: Cultural practices influence eating pattern genera-
lly and socially or religious beliefs may also impose specific restriction
on food choice during pregnancyin most parts of Africa. A woman’s
nutrient needs during pregnancy exceed RDAs for non-pregnant adult
women. However, eating taboos during pregnancy is a concern becau-
se it results in negative outcome for both the mother and the infant
(e.g. malnutrition).

Objectives: To determine the type of restricted foods during
pregnancy and cultural beliefs of elderly women on eating taboos
during pregnancy.

Method / Design: Descriptive and qualitative Study design was
used. Thirty-six (36) elderly women who were 60 years and above
participate in the study. Snowballing design was used to recruit par-
ticipants. Data was collected using an interview schedule guide and
the language used was Tshivenda. The information was collected using
tape recorder and notebook for validity. Data was transcribed and
translated from Tshivenda to English, and then grouped into themes.

Results: Varieties of foods are restricted during pregnancy, with
a belief to produce negative effects to both the mother and the baby.
The time of food restriction differ with the period of pregnancy, while
reducing the amount of food consumed during the later months of
pregnancy. There are also foods that are recommended during preg-
nancy, however the intake of such foods should be reduced to make it
easier during delivery. Indigenous fruits and vegetables were reported
to be recommended throughout pregnancy by all groups. Pregnant
women who follow eating taboos deliver small baby with shrinkage
skin. Mothers who give birth to babies with some of the consequences
are believed to have not followed the eating taboos.

Conclusions: Dietary intakes during pregnancy are influenced by
cultural beliefs. As most of the eating taboos are traditionally based,
culture oriented and sensitive, a careful approach of health education
of all reproductive women is to be planned for without hurting their
cultural feelings.

Keywords: (maximum 5): Culture, eating taboos, pregnancy,
elderly women &dietary intake.
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149/13. Micronutrient intake adequacy in
children, adults and elderly in Greece: the
role of age, sex, socio-economic status and

food habits

Author(s): (1) Yannis Manios; (2) George Moschonis; (3) Evan-
gelia Grammatikaki; (3) Christina Mavrogianni; (4) Ellen van den
Heuvel; (4) Rolf Bos; (4) Cecile Singh-Povel.

Affiliation: (1) Associate Professor. Department of Nutrition and
Dietetics, Harokopio University of Athens. Greece; (2) Post- Docto-
ral Researcher. Department of Nutrition and Dietetics. Harokopio
University of Athens. Greece; (3) Research Associate. Department of
Nutrition and Dietetics. Harokopio University of Athens. Greece; (4)
Nutrition Scientist. FrieslandCampina. Amersfoort. the Netherlands.

Introduction: One of the challenges for public health nutrition
policy in Europe is to control excess caloric intake and poor diet qua-
lity in the population.

Objectives: To report the prevalence of inadequate dietary intakes
of 16 micronutrients by schoolchildren, adults and elderly women
in Greece and further explore the role of sex, socio-economic status
(SES) and meeting food intake recommendations.

Method / Design: Dietary, demographic and SES data from three
studies conducted in Greece (i.e. on 9-13y boys/girls; 40-60y men/
women; 50-75y women) were used. The individual foods consumed
by study participants were grouped into six core-food groups based on
the ChooseMyPlate.gov guidelines. Study participants with inadequate
micronutrient intakes were identified using the EAR cut-point method.

Results: Regarding micronutrient intakes by age group, the highest
prevalence rates (i.e above 75%) of inadequate intakes were recorded
for vitamin E in all ages, for folate in 40-60y women, for calcium and
magnesium in 50-75y women (P<0.05). Regarding SES differences, the
prevalence of inadequate calcium and vitamin C intakes were also found
to be higher among children and 50-75y women of lower SES (P<0.05)
compared to their higher SES counterparts. Regarding adherence to
food intake recommendations, the percentages of inadequate micro-
nutrient intakes were significantly lower in study participants from all
age -groups meeting the daily recommended intake of core food groups
(P<0.05). Remarkably, the prevalence of inadequate vitamin D intake
was 100% in both sexes, all age and SES groups and whether study par-
ticipants were meeting food intake recommendations.

Conclusions: The current findings could provide guidance to pu-
blic health policy makers in Greece and Europe for updating current
food and nutrient intake recommendations to tackle nutrient intake
inadequacies in different population subgroups.

Keywords: (maximum 5): food and micronutrients intake;
children; adults; socio-economic status; adequacy

149/18. Frequency of consuming basic food

groups in patients of health centre "Novi Sad™
Author(s): (1) Tatjana Egié; (2) Olgica Jukié-Neatnica.
Affiliation: (1) Doctor of Medicine - Specialist in General Practice
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and Nutrition, Health Care Centre “Novi Sad”, Serbia; (2) Doctor
of Medicine - Specialist in Internal Medicine and Nutrition, Health
Care Centre “Novi Sad”, Novi Sad, Serbia.

Introduction: Chronic non-communicable diseases mostly re-
present causes of mortality both in the world and in the Republic of
Serbia. An unhealthy diet is one of the major risk factors for chronic
non-communicable diseases.

Objectives: Determine the frequency of consumption of certain
food group in adult patients in primary care.

Method / Design: A retrospective analysis of data on the fre-
quency of consumption of certain food groups registered in the elec-
tronic health record adult patients of Health centre **Novi Sad"".

Results: The data have been analyzed from electronic health record
of 8815 patients from 18 to 92 years of which 5654 (64,14%) are females
and 3161 (35,86%) are males. The average age participants was 48,63
(SD 14,13) years. Everyday 45,72% (51,63% man and 48,23% women)
of respondents consumes white bread. Vegetables are consumed daily
by 81,68% (76,88% men and 84,36% women), fruits by 73,33% (66,06%
men and 77,4% women) of respondents. Milk and dairy products are
consumed daily by 75,27% (77,16% women and 71,88% men). Meat
and delicatessen are consumed daily by 60,82% (69,12% men and
56,17% women) of respondents. More times a week, fish is used by
16,50% (17,15% males and 16,13% females) of respondents. Eggs are,
everyday, consumed 8,05% of respondents 8,12% men and 8,01% wo-
men. For food preparation 54,90% of respondents (55,47% women and
53,91% men) use sunflower oil, 13,02% seam (13,86% men and 12,56%
women), and combination of sunflower oil and seam 24,03% (24,96%
men and 23,51% women) of respondents. Olive oil is used only 7,60% of
respondents (7,99% women and 6,90% men).

Conclusions: The daily diet does not respect the recommenda-
tions about healthy nutrition , therefore it is necessary to carry out
continued education of the population about the importance and the
principles of healthy nutrition.

Keywords: (maximum 5): Risk factors,dietary patterns
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Author(s): (1) Mihaela Posea; (1) Mihaela Posea; (2) Andreea
Dragomir; (1) Emilia Rusu; (1) Raluca Nan; (1) Ramona Dragut;
(1) Florentina Stoicescu; (3) Ileana Teodoru.

Affiliation: (1) Diabetologist and nutritionist. National Institute of
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Introduction: According to International Association for the
Study of Obesity there are 1.5 billion adults in the world that have
weight problems. A normal weight is hard to reach and to maintain
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for these patients and a hypocaloric diet can induce deficiencies of
vitamins and minerals.

Objectives: To document the nutritional content of food intake to
overweight and obese people for changing dietary habits for acquiring
the normal weight

Method / Design: 119 overweight and obese patients and 33
normalweight patients were recruited from a clinic of nutrition. We
measured resting metabolic rate (RMR) with an indirect calorimeter
and compared to total caloric intake. Using a 7-day weighed food self
records we assessed the calories, vitamin d, vitamin e and folic acid
from intake food.

Results: Obese patients had a significantly higher RMR than nor-
mal weight patients (p=0.0001). There wasn’t a significant difference
regarding total food intake compare to RMR between the two groups:
72.73% of normal weight patients and 63.87% of overweight and obe-
se patients eat more calories than RMR. Considering a lower intake
below 90% of dietary reference intake, both samples had inadeqvate
intake of vitamin D, E and folic acid

Conclusions: None of the patients of our groups had a balance
intake of vitamins and mineral. We need to pay more attention to diet
composition thus to assure the recommended daily intake for vitam-
ins and minerals.

Keywords: (maximum 5): vitamins , folic acid, obese, calories
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betologist and nutritionist. National Institute of Diabetes. Nutrition
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Introduction: In the last 35 years, the prevalence of the obesity
has doubled, becoming a major health problem.

Objectives: Our study aimed to evaluate the caloric intake, vi-
tamins and minerals from food before a nutritional intervention to
overweight and obese patients.

Method / Design: To a sample of 124 overweight and obese pa-
tients we evaluated the content of food before running a nutritional
intervention program. We assessed the kilocalories, vitamins and
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minerals from food using a 7-day weighed food self-records. We also
measured calories of resting metabolic rate (RMR) after eight hours
of fasting with an indirect calorimeter and percent of body fat using a
body composition analyzer.

Results: We found that overweight and obese patients had an
excessive intake of sodium, iron and selenium. The subjects had an in-
adequate intake of D and E vitamins (less than 90% of recommended
daily intake) and A, B1, B2, B3, B5, B6, B12 and C vitamins (more than
110% of recommended daily intake). Considering a normal percent of
body fat (PBF) for women between 20 and 30 and for men between 15
and 20, the mean value of PBF was significant higher in women than
men (p <0.00001). Also women have significantly more often values
of abdominal circumference over normal than men. 63.87% of the
patients eat more calories than RMR. Considering a normal measured
RMR between 85 and 115 % from estimated RMR using formulas, we
found that 62.29 % have a normal metabolism and only 32.79 % have
a slow one.

Conclusions: Even that there was a hypercaloric diet, the
overweight and obese patient had imbalance intake of vitamins and
mineral before nutritional intervention. We need to pay more atten-
tion to food quality and quantity during low caloric diet, thus to assure
the recommended daily intake for vitamins and minerals.

Keywords: (maximum 5): obese, vitamins, minerals,
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Introduction: Previously we studied the therapeutic effect of
milk yoghurt and soy- yoghurt containing bifidobacteria with regard
to their effect on the bioavailability of Ca, P, and Zn and femoral bone
mineralization in rats.

Objectives: This study was designed to further explore their
therapeutic effects on Fe and Mg absorption and tibial bone minera-
lization in rats.

Method / Design: Eight groups of rats were fed basal diet, cow
milk, probiotic-free or probiotic-containing milk yoghurts (Bifido-
bacterium lactis Bb-12 or Bifidobacterium longium Bb-46), soymilk
and soy-yoghurts containing only the above mentioned probiotics
for 45 days. Their body weight gain, food efficiency, cecum pH, total
carboxylic acids and bifidobacterial count, serum Fe and Mg content,
Mg and Fe apparent absorption %, tibial bone density and breaking
force were determined.

Results: There was no significant (p<0.05) differences in the total
body weight, body weight gain and food efficiency between probiotic
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diets group and the control group. Rat’s cecum pH values were signifi-
cantly (p<0.05) decreased, while rat’s cecum total carboxylic acids and
bifidobacterial count were significantly (p<0.05) increased in rats fed
probiotic diets compared to control group. Non-significant (p<0.05)
increment was observed in Mg and Fe apparent absorption % upon
feeding all experimental diets as compared with that for control group.
There was a significant (p<0.05) increase in tibial bone density and ti-
bial breaking force of rats fed diets containing Bifidobacterium Bb-12,
Bb-46 as compared with that of the control group. Moreover probiotic
milk yoghurt were the most effective than probiotic soy-yoghurt.

Conclusions: The results shows that non-significant increment in
Fe and Mg apparent absorbance% after 45 days. This study suggest that
intake of probiotic milk and soy- yoghurt may be useful in enhancing
bone properties. Additional research is still needed to explore the
effect of these studied probiotic products on Fe and Mg bioavailability.

Keywords: (maximum 5): Yoghurt, Soy-yoghurt, Mineral bioa-
vailability, Probiotics, Tibia bone
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Introduction: Food consumption is influenced by many factors
of socioeconomic status (SES). It is found that diet quality of people
with low SES is worse than those with higher SES. Knowledge con-
cerning associations between SES and Polish female dietary patterns
(DPs) is limited.

Objectives: The aim of this study was to analyze the effect of SES
on DPs in Polish girls and young women.

Method / Design: It was a cross-sectional study obtained in re-
presentative sample 1107 of Polish female aged 13-21 years. Initially,
2104 females were randomly selected from the PESEL database. The
response rate was 52.6%. The SES was evaluated using four categorical
variables: mother’s education, father’s education, self-declared econo-
mic status, description of household. Based on tertiles distribution of
SES index, subjects were classified into three categories of SES. Three
short validated food frequency questionnaires were used. The four
DPs were identified by Principal Component Analysis: ‘“Traditional
Polish’ characterized by higher consumption of white bread, potatoes,
meat and fat, ‘Vegetables&fruit, ‘Fast-food&sweets, ‘Dairy&fats. Mul-
tiple logistic regression analysis was used, and odds ratios (ORs) were
calculated.
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Results: The ORs for upper tertile of ‘Traditional Polish’ DP in com-
parison to bottom tertile of the DP (OR=1.00) were: 0.28 (95%CI:0.19-
0.40;p<0.0001) in female with high SES, 0.56 (95%CI:0.40-0.80;
p<0.01) in female with average SES. The ORs for upper tertile of
‘Vegetables&fruitt DP were: 2.08 (95%CI:1.47-2.96;p<0.0001) in
female with high SES, 1.81 (95%CI:1.28-2.58;p<0.001) in female
with average SES. The ORs for two other DPs (‘Fast-food&sweets)
‘Dairy&fats’) were not significant (p>0.05).

Conclusions: Socioeconomic status of Polish girls and young
women was strongly associated with their dietary patterns; high
socioeconomic status was related to pro-healthy pattern characteri-
zed by vegetables' and fruit consumption; non-healthy pattern was
characterized by consumption of white bread, potatoes, meat, and fat;
non-healthy eating pattern was connected with low socioeconomic
status.

Keywords: (maximum 5): socioeconomic status, parental edu-
cation, dietary patterns, girls
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Affiliation: (1) Department of Human Nutrition. University of
Warmia and Mazury in Olsztyn. Poland; (2) Department of Human
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Introduction: Girls and young women are often dieting and/or
introducing dietary restrictions. The association between dietary res-
trictions and dietary patterns (DPs) of Polish female is weakly known.

Objectives: The aim of this study was to analyze the associations
between dietary restrictions and two DPs in Polish girls and young
women.

Method / Design: It was a cross-sectional study obtained in
representative sample 1107 of Polish female aged 13-21 years. Initia-
1ly, 2104 females were randomly selected from the PESEL database.
The response rate was 52.6%. Three short validated food frequency
questionnaires were used. The four DPs were identified by Principal
Component Analysis. Two opposite DPs were chosen for analysis:
‘Traditional Polish’ and ‘Vegetables&fruit. Using dichotomous ques-
tions (answers: Yes/No) information regarding dietary restrictions
in consumption of 9 food groups was collected. Adjusted odds ratios
(ORs) were calculated.

Results: Any restrictions on food consumption was found in 30.5%
of female. In female restricted any food consumption the OR for upper
tertile of “Traditional Polisk’ DP was 0.46 (95%CI:0.34-0.63;p<0.0001),
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and for upper tertile of ‘Vegetables&fruit' DP was 1.54 (95%CI:1.13-
2.10;p<0.01) in comparison to bottom tertile of each DPs (OR=1.00).
The significant ORs for upper tertile of ‘“Traditional Polish’ DP in
comparison to bottom tertile were from 0.21 to 0.47 for restriction
in consumption of cereals/potatoes, row fruit, row vegetables, meats,
fats, fish, high-fat foods, sugar/sweets and dairy products. The signi-
ficant ORs for upper tertile of ‘Vegetables&fruit’ DP in comparison to
bottom tertile were from 1.42 to 3.05 for restriction in consumption of
high-fat foods, sugar/sweets, fats, and cereals/potatoes.

Conclusions: Polish female with pro-healthy dietary pattern
were more likely to introduce restriction in consumption of food con-
taining sugar and fat, as well as foods containing starch. Female with
traditional dietary pattern were less likely to introduce restriction in
consumption of many food items, both healthy and non-healthy.

Keywords: (maximum 5): dietary restrictions, dietary patterns,
PCA
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Introduction: Attitudes towards health and food influence food
consumption. No relationship between attitudes towards health and
food and dietary patterns (PDs) in Polish female is recognized.

Objectives: The aim of this study was to analyze the effect of
attitudes towards health and food on DPs in Polish girls and young
women.

Method / Design: It was a cross-sectional study obtained in
representative sample 1107 of Polish female aged 13-21 years. Ini-
tially, 2104 female were randomly selected (PESEL database). The
response rate was 52.6%. All data were adjusted for survey weights.
Attitudes towards health and food were assessed using Health and
Taste Attitude Scales (HTAS). Two subscales were analyzed: ‘general
health interest’ and ‘using food as reward’ Three short validated food
frequency questionnaires regarding fiber intake, fat intake, and food
intake variety were used. The four DPs were identified by Principal
Component Analysis: “Traditional Polish’ characterized by higher
consumption of white bread, potatoes, meat and fat, ‘Vegetables&fruit,
‘Fast-food&sweets, ‘Dairy&fats. Multiple logistic regression analysis
was used and adjusted odds ratios (ORs) were calculated.
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Results: In female with positive attitude towards health, signifi-
cant ORs for upper tertile in comparison to bottom tertile of each DPs
(OR=1.00) were: 0.39 (95%CI:0.26-0.58;p<0.0001) for ‘Traditional
Polish, 5.23 (95%CI:3.17-8.63;p<0.0001) for ‘Vegetables&fruit, 0.32
(95%CI:0.21-0.50;p<0.0001) for ‘Fast-food&sweets. In female with
positive attitude towards ‘using food as a reward;, significant ORs for
upper tertile of each of DPs were: 2.09 (95%CI:1.13-3.84;p<0.05) for
‘Fast-food&sweets] 1.93 (95%Cl:1.12-3.31;p<0.05) for ‘Dairy&fats.

Conclusions: In Polish female the positive attitude towards
health was associated with pro-healthy dietary pattern characterized
by vegetables and fruit consumption. Positive attitude towards using
food as a reward was related to non-healthy dietary patterns charac-
terized by consumption of sweets, fast foods, and dairy products in
combination with fats. The attitude towards health and food may be
used for predicting of food consumption and dietary patterns.

Keywords: (maximum 5): health, attitude, dietary patterns

149/38. Improving the organism antioxidant
capacity during the 6-week targeted dietary
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Author(s): Magdalena Czlapka-Matyasik.
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Introduction: The oxidative stress is a risk factor of many non-
communicable diseases including cardiovascular diseases (CVD).
Increasing diet oxygen radical antioxidant capacity is discussed as
possible and promising intervention in lowering of oxidative stress
and health improvement but no conclusion was found.

Objectives: The impact of the short-term dietary intervention to
increase natural antioxidants supply and targeted to oxidative stress
markers improvement in CVD patients was studied.

Method / Design: In total 48 patients with diagnosed CVD were
included into the 6-weeks of dietary intervention. Patients received
weekly one “snack bag” (incl. dried fruits, dark chocolate, strawbe-
rry, beetroot, carrot, tomato, apple-crisps, chokeberry-apple, tomato
juices, red wine, spices, grated beetroot, walnuts, hazelnuts, olive oil,
almonds) with high natural antioxidants supply measured by ORAC
(oxygen radical antioxidant capacity, umol Tx/day). Total ORAC of
daily diet was increased during short-term dietary intervention by
80%. Oxidative stress markers oxLDL and Uric Acid (UA) concentra-
tion in serum before and after the dietary intervention were measured.

Results: Daily consumption of 20,810 pmol Tx/day under targeted
dietary intervention resulted in significant decrease by 10% of oxLDL
from 2.18pg/ml (95% CI:1.30-3.06) to 1.86ug/ml (95% CI:1.09-2.64)
and significant increase of UA by 7% from 5.61mg/dl (CI:5.19-6.03)
to 5.93mg/dl (CI:5.45-6.41). The higher and significant decrease
of oxLDL was observed in subgroup with initial high oxLDL level
(>=median,i.e. >=1.27ug/ml) by 13.9% from 3.67mg/dl (95%CI:2.18-
5.16) to 3.10mg/dl (95%CI:1.77-4.43) in comparison to group with
initial low oxLDL level (non-significant decrease by 6.0%).
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Conclusions: The short-term dietary intervention in CVD
patients resulted in favorable changes in markers of oxidative stress
which were depended on initial level. The results allow to design the
dietary intervention targeted on the increase of antioxidant capacity of
daily diet which may be successful in decrease of oxidative stress level
and cardiovascular diseases therapy.

Keywords: (maximum 5): Oxidative stress, diet, antioxidants,
cardiovascular diseases

149/40. Nutritional status and quality of life of
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Author(s): Ogunkunle Morenike; Ogunkunle Morenike.

Affiliation: Ph.D student. Department of Human Nutrition. Facul-
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Introduction: Aging is a process that is associated with physiolo-
gical changes that make the older persons vulnerable to malnutrition
which could affect their quality of life (QoL).

Objectives: To examine the relationship between nutritional sta-
tus and QoL of older persons in Ibadan, South-west, Nigeria

Method / Design: The descriptive cross-sectional study obtained
information on the sociodemographic characteristics of 379 older per-
sons using semi-structured interviewer-administered questionnaires.
Dietary intakes and pattern were assessed using 24-hours dietary recall
and qualitative FFQ respectively. WHOQOL-Bref questionnaire was
used to evaluate QoL. Body mass index(BMI) was also determined.
Data were summarized using descriptive statistics while Chi square
test and Pearson correlation were used to evaluate relationship and
association between variables at p<0.05 level of significance.

Results: Mean age of the males and females were 71.7(%9.1)
and 68.8(+7.8) respectively, 57.8% were females, 49.2% of the fema-
les reported monthly income between 50-100 USD while 58.4% of
the females have no formal education. Females had a higher BMI
than the males(p<0.05). Intakes of fiber(97.6%), polyunsaturated
fats(100.0%), calcium(100.0%), zinc(64.6%), phosphorous(73.2%),
potassium(98.4%), folate(89.8%) and vitamin C(9.9%) were below
recommendations in both genders. Fruits and vegetables(89.3%)
as well as milk and milk products(85.2%) were not frequently con-
sumed by both genders. The QoL score in social, environmental
and psychological domains among males were higher than the
females(p<0.05). No difference in the macro and micro-nutrient in-
takes of both genders(p>0.05). Overall QoL of the males was higher
than in females(p<0.05). Gender, marital status and educational level
have relationship with the overall QoL(p<0.05). No relationship exists
between adequacy of intakes and QoL(p>0.05), however, a positive
but weak association exits between BMI and QoL(r=0.04, p<0.05).

Conclusions: Macro and micro-nutrient intakes of the older
persons did not meet recommendation and the overall quality of life
score is above average.

Keywords: (maximum 5): OLDER PERSONS, NUTRITIONAL
STATUS, DIETARY INTAKES, BODY MASS INDEX, QUALITY OF LIFE.
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Introduction: One of the leading factors of health risk is arterial
hypertension where an excessive intake of salt plays a significant part.
Meat and meat products make about 20.8% of the total intake of salt.

Recommendation of WHO is that adults need 5g of salt at the
maximum to function normally.

Objectives: Purpose of this work is to analyse the quality of meat
products produced in Montenegro with a special attention to the con-
tent of salt.

Method / Design: Material and methods

95 samples of different kinds of meat products produced in Mon-
tengro were taken for the analysis.

In all samples the content of water, salt and nitrites was analysed
and a medium value was calculated.

The content of water was determined by method of dehydration;
content of proteins by using Kjeldahl's method, nitrites by spectropho-
tometric method and salt by volumetric method.

Results: Results of the analysis show that the average content
of water is highest in smoked products (67.8%), and the lowest in
Njegu§'s sausage (23.3%); the highest percentage of proteins is in
Njegu§’s sausage (30.0%), and the lowest is in tins (10.7%).

The highest percentage of salt is in Njegu§’s prshut (8.4%) and the
lowest is in tins (1.4%).

The highest concentration of nitrites was found in cooked sausages
(46.8mg/kg).

Conclusions: All the analysed samples had satisfying parameters
of quality. Although the content of salt in meat products is not limited
by the existing legislative provisions in Montenegro, it can be conclu-
ded that individual products have a high percentage of salt (prshut
about 8.4%; dry-cured neck 7.8%; and a dry-cured fillet 5.3%) which
means that intake of only 100g of these products excells the recom-
mended intake of salt and thus increases the health risk.

Keywords: (maximum 5): meat, quality, salt
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Introduction: There were many unclear questions about bone
mineral density (BMD). The aim of this study was to investigate the
degree that nutrition and exercise influence BMD.

Objectives: We examined 280 female college students whose ages
ranged from 19 to 22 years.

Method / Design: BMD was measured with ultrasonic method
from heel bone. We searched an intake of the milk, the kind of sports
in the high school days and exercise time by questionnaires. We re-
searched them the same way in elementary school days, junior high
school days and the college student days. We examined an association
between these investigation items and BMD. Furthermore, we inves-
tigated the experience of the exercise, strength of the exercise and
continuation of the exercise.

Results: A significant correlation was observed between body
weight and BMD. The strongest correlation was observed in high
school days about exercise time and the relations of the BMD (r =
0.289, p <0.01). There was no significant difference between intake of
the milk and BMD. About relations of strength of the exercise and
BMD, high impact group became significantly high value in BMD for
low impact group. We investigated the influence that continuation of
the exercise gave to BMD. As a result, it w