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Editorial

Dear Participants,

The 20th International Congress of Nutrition (ICN) is organized under the auspi-
ces of the International Union of Nutritional Sciences (IUNS) by the Spanish Society
of Nutrition (SEN). To organize the ITUNS 20th ICN at these times of economic and
financial crisis has been a big challenge. Notwithstanding, at the same time it offered
us the unique opportunity to bridge the multidisciplinary areas of nutritional sciences,
particularly basic and applied research activities all around the world. Furthermore, this
Congress provided a broad platform to discuss experiences gathered at multinational
and global levels in the fields of nutrition research, human nutritional requirements,
role of nutrition in the promotion and prevention of chronic non-communicable disea-
ses and nutrition education, as well as in the composition of foods and the role of bioac-
tive food components on health and well-being at different food cultures. Likewise, food
safety and consumer protection and food production and environment sustainability
are major aspects related to food science and nutrition worldwide that are approached.
Therefore, we planned a comprehensive congress under the theme” Joining Cultures
through Nutrition” to convey nutrition and healthy lifestyles for everyone in a sustaina-
ble environment.

Being conscious of the broad range of professionals working in the different fields of
nutritional sciences, the 20th ICN features a “Track’ design of audience segmentation by
grouping the related sub-themes and ensuring the inclusion of sessions from scientific
knowledge to applications. The main tracks are:

1: Advances in Nutrition Research

: Nutrition Through Life Course

: Public Health Nutrition and Environment

: Nutrition and Management of Diseases

: Nutrients and Nutritional Assessment

: Functional Foods and Bioactive Compounds

: Food culture practices and Nutritional Education

: Agriculture, Food Science and Safety

NN U N

The scientific program comprises 6 plenary lectures, 32 special lectures, 4 debates, 90
parallel symposia, 38 sponsored symposia and 16 Satellite Symposia.

The response to the proposed scientific program was very encouraging. In addition
to the invited lectures, we received about 3570 submissions, 96% of which have been ac-
cepted. 347 correspond to invited speeches for Paralleled Symposia (30% did not deliver
any abstracts), 193 have been selected to be presented as Oral communications and 3223
as e-posters. All submitted abstracts were peer-reviewed by at least two independent
reviewers blinded to authors and institutions from the International and Local Scienti-
fic Committees. The number of entries in the list of abstract is higher than 17000. An
effort has made to assure the involvement of speakers and participant from all conti-
nents and countries, including nutrition and food specialists in research, academia and
industry as well as policy makers with a gender balance and applicability for all societies

In the present Supplement of Annals of Nutrition and Metabolism only the abstracts
for Parallel Symposia, Oral Communications and Posters are published. In addition, the
abstracts corresponding to the International NUTRIMENTHE Conference, which has
been held as a Satellite event of the 20th ICN, are also published. The Plenary Lectures
and Special Lectures will be published later on in full in a Supplement of Advances in
Nutrition available on-line to all 20th ICN participants.



The 20th ICN wish to recognize and thank the importance of the participation of
young investigators and nutrition professionals from developing countries. Travel
grants, registration fee and accommodation for selected young investigators and other
awardees were made possible by contribution from international agencies and founda-
tions and private sectors. A special fee rate for students and participants from low- and
middle income countries was offered to encourage their participation.

We would like to express our sincere appreciation to all participants and particularly
to invited speakers and national and international experts and delegates whose contri-
butions, participation and interest make this congress a successful forum for sharing
and exchanging knowledge in nutritional sciences for the benefit of the whole world.

Prof. Angel Gil
Congress President and Chairman of the Organizing Committee

Prof. J. Alfredo Martinez
President of the Scientific Committee

DISCLAIMER

AII abstracts have been printed as received and formatted for uniformity and the Or-
ganizing and Scientific committees cannot be claimed responsible of the contents and
future applications All views expressed during the scientific sessions at this Congress
are those of the individual authors and do not necessarily reflect the views of any of the
Committees or any other individual member of these Committees or the views of any of
the official organizing bodies.
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on long term health and function

EARLY NUTRITION PROGRAMMING OF ADULT
HEALTH: OPPORTUNITIES FOR THE PREVENTION
OF OBESITY AND ASSOCIATED DISORDERS

B. Koletzko

Division Metabolic and Nutritional Medicine, Dr.
von Hauner Children’s Hospital, University of Mu-
nich Medical Centre- Klinikum d. University Min-
chen, Muenchen, Germany

Child growth reflects health and nutrition. In addition to
growth faltering, effects of excessive growth on child health get
increased attention. Rapid weight gain in the first two years
pre-dicts later obesity risk. Breastfeeding protects against rapid
weight gain and may reduce obesity risk at school age by about
20%, relative to early formula feeding. We followed the “Early
Protein Hypothesis”, i.e. the lesser protein supply of breast
milk is causative. In a mul-ticentre RCT, term infants were fed
isoenergetic formulae with higher or lower protein during in-
fancy. Length was not affected but weight-for-length and BMI
were lower at 24 months of age in the lower protein group and
similar to a breastfed reference group. There was a per-sistent
effect on lowering later BMI and a marked risk reduction for
obesity up to early school age. Based on current evidence, the
timing of starting complementary feeding at four or six months
does not affect obesity risk, but there are indications for ad-
verse effects of high in-takes of energy, protein and sugar with
complementary feeds. We conclude that breastfeed-ing has a
modest protective effect against obesity. Infants not breastfed
should get formulae with reduced protein contents. The use of
cows milk (rich in protein) as a drink should be avoided du-
ring infancy.

Acknowledgments: Supported by the Commission of the
European Community, Grant FP7/2007-13 (Early Nutrition
Project); European Research Council, Grant 3226059; and
German Federal Ministry of Education and Research. Abstract
does not necessarily reflect views of the Commission and in no
way anticipates the future policy in this area.

Key words: Child growth, nutrition programming, obesity,
breastfeeding, complementary feeding
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THE SOUTHAMPTON WOMEN’S SURVEY: FROM
EPIDEMIOLOGY TO INTERVENTIONS AND POLICY

K. Godfrey, H. Inskip, S. Robinson, C. Cooper

MRC Lifecourse Epidemiology Unit, University of
Southampton, UK

Introduction: Observational mother-offspring cohort
studies inform our understanding of early life influences on
offspring health. Findings can inform the design of new inter-
vention studies. Observational studies can also lead directly to
policy changes, but such changes need formal evaluation.

Methods: The Southampton Women’s Survey (SWS) is a
longitudinal birth cohort with data collected on the mothers
before conception. 12,583 women aged 20-34 years were as-
sessed when not pregnant; 3,159 were then followed through
pregnancy and the children are followed-up.

Results: Maternal vitamin D insufliciency in pregnancy
was associated with markers of impaired bone development
and with greater adiposity in the children. Women’s educa-
tional attainment was strongly related to the quality of their
diets before conception, which in turn predicted the quality
of the diets of their infants and children. Variations in infant
diet were related to body composition at the age of four years.
Our findings have led to intervention studies. Firstly, we are
conducting a randomised controlled trial of vitamin D supple-
mentation in pregnancy (MAVIDOS). Secondly, in relation to
our diet quality findings, we are conducting a complex inter-
vention, in collaboration with local policy makers, in which
staff working in centres for women and children in disadvanta-
ged areas are trained to engage in ‘healthy conversations” with
young women visiting the centres, to enable them to improve
their diets and lifestyles (Southampton Initiative for Health).
A school intervention to increase science and health literacy
(LifeLab) has been developed and will be evaluated in a cluster
randomised trial.

Conclusion: The SWS, a large mother-offspring observatio-
nal cohort study, has led to the development of interventions to
improve health of women and their children. These are being
evaluated to inform public health policy, locally, nationally, and
internationally.

Key words: Maternal nutrition, infant nutrition, vitamin D
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LONG-TERM EFFECTS OF EARLY LIFE MICRONU-
TRIENT INTERVENTIONS IN UNDERNOURISHED
SETTINGS

P. Christian

Department of International Health, Johns Hopkins
Bloomberg School of Public Health, Baltimore, USA

Fetal and postnatal nutritional environments are important
predictors of later cardiometabolic and other functional outco-
mes. Micronutrient deficiencies in early life may have impor-
tant long term effects; plausible mechanisms and pathways of
action have been derived from the existing animal and in vitro
models. These relationships have been examined in settings
where the burden of mcronutrient deficiencies is high and op-
portunities for follow-ups of birth cohorts and interventions
exist. Studies that have examined the effects of prenatal micro-
nutrient intervention effects on outcomes of blood pressure,
insulin resistance and obesity have found mixed results. For
example, prenatal multiple micronutrient supplementation in
randomized trials have found no effect (Mexico), decrease (Ne-
pal) or increase (Bangladesh) for the outcome of blood pres-
sure. In one trial in Nepal, prenatal folic acid supplementation
resulted in reduced risk of microalbuminuria and metabolic
syndrome, whereas prenatal zinc with iron-folic acid supple-
mentation increased height, and reduced adiposity compared
with the placebo. Studies have also observed long term survi-
val benefits for micronutrient interventions in some of these
studies. Recently preconceptional multiple micronutrients
produced alterations in methylation patterns in genes invol-
ved in infection related immune response in a study from the
Gambia, which may provide a potential link to the beneficial
impact of micronutrients on long term survival. Additionally,
preconcpetional vitamin A resulted in improved lung volume
and prenatal iron-folic acid benefitted neurocognitive function
in school age children in rural Nepal. This overview provides
an update on the recent literature related to the critical role of
micronutrients in long term survival, cardiometabolic health
and other functions in low-middle income countries.

Key words: Micronutrients, pregnancy, metabolic syndro-
me, preconceptional
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ANTENATAL DIETARY EXPOSURES AND NUTRI-
TIONAL STATUS ON OFFSPRING HEALTH IN UN-
DERNOURISHED SETTINGS

S. Moore

MRC International Nutrition Group, London School
of Hygiene and Tropical Medicine, London, UK

Inverse associations between size at birth and later risk of
cardiovascular disease and/or risk factors are well established
and interpreted as showing the long-term effect of environ-
mental exposures operating in early life. Fetal growth restric-
tion in this context is thought to reflect nutritional insufficien-
cy during in utero development. Most published evidence in
support of a link between antenatal nutritional exposures and
long-term health comes from industrialised countries. Howe-
ver, one might predict the worst case scenario in populations
with widespread undernutrition, yet undergoing a nutrition
transition away from the traditional diet and lifestyle. Unders-
tanding associations between maternal dietary status on offs-
pring health is thus critical, for appropriate targeted nutrition.
In this presentation, I will review the evidence linking dietary
exposures and nutritional status during pregnancy on offspring
health outcomes in undernourished settings.

Key words: antenatal diet, fetal growth, developmental ori-
gins, cardiovascular disease

PS1-1 Developments in personalized nutrition:
What’s next? (Food4me Project) Challenges and
opportunities for personalised nutrition busi-
ness models

EXPLORING FUTURE OPPORTUNITIES AND BA-
RRIERS FOR BUSINESS MODEL CONCEPTS IN PER-
SONALIZED NUTRITION

J. Goossens', A. Ronteltap?, H. vanTrijp?

'Bio-Sense, Aarschot, Belgium

2LEl, Wageningen University and Research Centre,
Wageningen, The Netherlands

3Marketing and Consumer Behaviour group, Wage-
ningen University and Research Centre, Wagenin-
gen, TheNetherlands

Our societies have to find ways to release the pressure on
healthcare budgets from the consequences of unhealthy lifes-
tyles and dietary behavior. As the science on the genetic ba-
sis and metabolic dynamics that control the relation between
food and health progresses, the difficulties of achieving the
lasting dietary behavior change where needed still presents a
daunting problem and is mainly due to the inherent individual
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dimension of food choice and the concept of health. Personali-
zed nutrition is a new approach that may help to overcome this
problem by matching dietary advice with health requirements
at a more individual level. Food4me has explored theemerging
personalized nutrition offerings in the market and the barriers
and opportunities as currently perceived from a consumer,
industrial as well as societal perspective. This resulted in the
development of a personalized nutrition system that describes
the characteristics of a personalized nutrition concept and how
it is influenced by its environment (societal, technical, com-
mercial, political, legal, ethical, psychological). In order to use
this to explore possible novel business model concepts, future
scenarios were created to explore how value patterns around
nutrition and health could shape future European societies by
2030. With two variables ‘logic of healthcaresystems’ and ‘con-
cept of health’ defining the scenario space, for scenarios have
been created: ‘Super Sister, ‘My health My Home, ‘Me Inc’ and
‘Nudging World’ They will serve in the next steps of the project
as a rich background to design novel business model concepts
and to evaluate barriers and opportunities.

Key words: Personalised nutrition, business models, future
scenarios.

PERSONALISED NUTRITION INTERVENTION,
HOW EFFECTIVE IS PERSONALISED NUTRITION
ADVICE?

J. Mathers, C. Celis
Newcastle University, Newcastle, UK

There is ample evidence from observational studies that
dietary patterns are associated with many aspects of health but
there is limited evidence about which interventions are most
effective in achieving sustained changes in eating behaviour.
The current “one size fits all” approach to nutrition interven-
tions may be less effective than interventions which are strati-
fied or personalised. In the Food4Me Proof of Principle (PoP)
Study we are testing the hypothesis that personalisation of nu-
trition advice enables participants to make more appropriate,
and sustainable, dietary behaviour changes. We are persona-
lising dietary advice based on 3 types of information i.e. cu-
rrent (habitual) diet, phenotype and genotype. Participants in
the PoP Study are randomised to one of 4 treatment limbs i.e.
Level 0: Conventional (non-personalised) dietary advice; Level
1: Advice based on current dietary pattern; Level 2: Advice ba-
sed on diet and phenotype (anthropometric characteristics and
nutrients and metabolites in blood); Level 3: Advice based on
diet, phenotype and a panel of genotypic variants. In addition,
participants in Levels 1 — 3 are randomised to more or less in-
tensive intervention. The Food4Me PoP is being undertaken in
7 European countries and we aim to recruit 1280 participants.
A novel aspect of this study is that we are using web-based pro-

Abstracts

tocols for participant recruitment, for data collection and for
personalised feedback to participants. The latter is based on a
set of algorithms which we have developed specifically for the
PoP study. The primary outcome from the study is change in
dietary intake (eating behaviour) which will be measured at 6
months. We are also recording changes in physical activity, in
anthropometry and in blood-based biomarkers of nutrient sta-
tus and health. We will use the experience of the PoP Study to
evaluate and to refine the algorithms which we have developed
for providing “automated” feedback.

Key words: Dietary intake, eating behaviour, personalised
nutrition, phenotype.

IS IT RIGHT? THE ETHICAL AND LEGAL IMPLICA-
TIONS OF PERSONALISED NUTRITION

U. Gérman’, K. Nordstrém?, J. Ahlgren', K. Grimald#,
J. Mathers?, M. Perrudin®, J. Savigny®, C. Coff’, H. Jéns-
son’, N. Juth?, S. Kjellstrém?®, F. Meijboom’®, L. Norden-
felt'!, A. Nordgren'?, A. Ronteltap™, H. van Trijp™

'Ethics Unit, CTR, Lund University, Lund, Sweden
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ping University, Jonkdping, Sweden
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“Human Nutrition Research Centre, Newcastle Uni-
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versity, Lund, Sweden
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gen, The Netherlands

Do we know enough for offering personalized nutritional
advice?
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On the one hand the scientific evidence for personalized
nutritional advice is limited, and motivation is not yet well
understood. On the other hand, standard population based
dietary advice is usually not proven by clinical trials. How can
we responsibly go forward in such a situation characterized
by limited knowledge and disagreement? How can personal,
cultural and scientific perspectives on food and health be inte-
grated? Food is not only nutrition, but it is connected to social
contexts, cultural values and identities. Likewise, health may
be seen as instrumental in relation to individual life plans. The
ethical challenge is how to integrate individual, cultural and
scientific perspectives of food as well as health.

How does personalized nutrition affect individual auto-
nomy?

The individualization of health promotion brings to the fore
the dilemma of individualization, caused by a conflict between
the right to individual freedom and societal interests. Also, a
certain amount of trust is necessary, as the consumer has no
possibility to entirely verify the scientific basis for personalized
nutrition offerings. Trust requires trustworthiness, which can-
not be enforced, but must be deserved.

Which urgent ethical and legal matters stand out when per-
sonalized nutrition is commercialized?

Consumers often have a positive attitude to the option of
receiving personalized nutrition advice based upon genetic tes-
ting. However, current direct-to-consumer offerings over the
Internet suffer from a questionable level of truthfulness. From
an ethical point of view, consumer protection is crucial, and
caution must be taken when putting nutrigenomic-based tests
and advice services on the market. Current Internet offerings
appear to reveal a need to further guarantee legal certainty by
ensuring privacy, consumer protection and safety.

Key words: Personalized nutrition, ethics, values, dilem-
mas, legal issues.

PS2-9 Biomarkers of nutrition for development:
An overview BOND

ADDRESSING CROSS-CUTTING ISSUES
F. Ashour, D. Raiten

Eunice Kennedy Shriver National Institute of Child
Health and Human Development, National Institu-
tes of Health, USA

During the course of the BOND process several issues were
identified that cut-across the range of nutrients being consi-
dered, one of them being the impact of inflammation on se-
lection, use and interpretation of nutritional biomarkers. To
address this real need, the Inflammation & Nutrition Science
for Program/Policy: Interpretation of Research Evidence (INS-
PIRE) Project was initiated. The project was a response to the

4 Ann Nutr Metab 2013;63(suppl 1):1-1960

increased needs expressed by the global nutrition community
to address the bidirectional relationship between nutrition and
inflammation and to identify gaps in knowledge. The core ob-
jectives of INSPIRE include - 1) review what is known about
the interaction and impact of inflammation (infection or other
causes) on selection, use and interpretation of biomarkers; and,
2) develop a set of principles, to be published and posted on
Tier 1 of the BOND website, that contains information and
guidance to users. More specifically, the information will feed
into the deliberations of the BOND Expert Panels on how to
account for the impact of inflammation on selection, use and
interpretation of biomarkers; and, 3) develop a research agen-
da. To accomplish these goals, four thematic areas were iden-
tified by the Scientific Steering Committee (SSC) and Working
Groups (WG) were created to review the literature and develop
a prioritized research agenda. The themes were: 1) Overview of
the role of nutrition in immune function and the inflammatory
response; 2) Evaluation of the impact of nutrition and specific
nutrients on immune function/inflammation and vice versa; 3)
Translating evidence to practice: approaches to addressing the
nutrition and inflammation relationships, and, 4) Methodo-
logies and new technologies. In this presentation, the speaker
will discuss a set of principles developed through the INPSIRE
process to guide the community on addressing the issues of in-
flammation as it pertains to the nutritional biomarkers.

Key words: Biomarkers, INSPIRE, nutrition, inflammation.

ROADMAP FOR BOND: A PANEL DISCUSSION OF
PHASE 1 AND OPPORTUNITIES FOR PHASE Il

1. Darnton-Hill', D. Raiten?

'The Boden Institute of Obesity, Nutrition, Exercise
& Eating Disorders, University of Sydney, Sydeny
Australia

2Eunice Kennedy Shriver National Institute of Child
Health and Human Development, National Institu-
tes of Health, USA

With the BOND program having completed the first wave
of nutrients (iodine, vitamin A, iron, zinc, folate and vita-
min B12) and with the launching of the web-based resource,
a conversation is needed with the broadly-defined nutrition
‘community’ to get feedback about the utility and future of the
BOND. Based on the feedback received so far, and with addi-
tional partner support, the scope of the BOND activities for
phase II will be developed using a “cluster approach” This will
integrate a more systems biology approach to address issues of
public health importance. BOND Phase II will include: 1) Bio-
markers in Growth (BIG), intended to focus on biomarkers of
linear growth and will address the relevant clusters (including
vitamin D, calcium, magnesium and phosphorous) as well as
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other functional markers; and, 2) Biomarkers in Neurological
Development (BIND), designed to address the role of micronu-
trients in neurological development and cognitive/behavioral
outcomes. The relevant nutrient clusters will include vitamins
involved in single-carbon transfer and amino acid metabolism
(pyridoxine, riboflavin, thiamine, and with additional work
on iron). In this presentation, the speaker will discuss the next
steps for BOND, including opportunities for phase II and will
deliver a roadmap for its suggested implementation. This will
be followed by a panel discussion with the audience, expert pa-
nel chairs and the BOND Program staft. It is expected that the
work of the expert panels and the input from the community
during this discussion will help inform the research agenda,
which will also help funding agencies make decisions about
new directions in biomarker research and development.

Key words: Biomarkers, BOND, BOND phase I, BOND
phase I, growth, micronutrients.

ENDOCRINE ASPECTS OF LINEAR GROWTH AND
POTENTIAL BIOMARKERS

M. Haymond

Baylor College of Medicine, University of Houston,
USA

The identification of useful biomarkers influencing growth
and development as a result of nutrient factors would be of
great interest. Such markers would not only provide poten-
tial targets for therapeutic interventions in those affected but
would expand our understanding of the multiplicity of factors
influencing normal growth and development and the identi-
fication of underlying unique hormonal, substrate, genetic
and/or epigenetic factors influencing the unaffected general
population. Currently, the only effective biomarker for linear
growth is accurate measurements of a child’s length or height.
It is upon these measurements and perhaps similar ones of the
parents that will identify children at risk who could be targe-
ted for intervention and follow-up. Linear growth is achieved
largely in the spine and the epiphyses in the distal femur and
proximal tibia and final adult height is largely genetically de-
termined. Auxologic measures are epidemiologically inexpen-
sive to obtain but the precision and accuracy of such measures
overtime is not trivial but only from such linear tracking can
we obtain critical measures of growth velocities. Linear growth
measures paired with measurements of bone age and a limi-
ted number of hormone measures have been the traditional
mainstay of pediatric endocrinologists. The observed increase
in second generation heights upon children migrating to wes-
tern societies is well documented but poorly understood. These
are most likely multifactor and a variety of biomarkers might
be considered including markers of inflammation, hormone
secretion, environmental stress and pollutants, macro and mi-
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cronutrient deficiencies. Timing of the “nutritional” insult(s)
and relief from such factors are most likely critical. Thus, evi-
dence of the offending factor(s) at a later time may be difficult
to identify. The timing of such events may influence the degree
of recovery and ultimately the individual’s final adult height.

Key words: Linear growth, auxologic measures, hormones,
genetics, epigenetics.

BOND OVERVIEW AND SUMMARY OF EXPERT PA-
NEL REPORTS

D. Raiten, R. Raghavan

Eunice Kennedy Shriver National Institute of Child
Health and Human Development, National Institu-
tes of Health, USA

The Biomarkers of Nutrition for Development (BOND)
program, initiated in 2009 by the Eunice Kennedy Shriver
National Institute of Child Health and Human Development
(NICHD) of the National Institutes of Health (NIH)/U.S. De-
partment of Health and Human Services, with support from
the Bill and Melinda Gates Foundation, PepsiCo, and the NIH
Office of Dietary Supplements and the NIH Division of Nutri-
tion Research Coordination, has three main goals: 1) address
the need for discovery, development, and implementation of
reliable and valid biomarkers to assess nutrient exposure, sta-
tus, function, and effect; 2) develop a process to harmonize the
decision making about what biomarkers are best for use in the
full range of activities represented by the global food and nu-
trition enterprise; and, 3) use information developed through
1 and 2 to provide evidence-based advice to those involved in
food and nutrition-related activities. To achieve these goals and
establish a proof of concept for the BOND approach, the phase
I of BOND was focused on six “case study” nutrients: iodine,
vitamin A, iron, zinc, folate and vitamin B12, chosen by the
BOND steering committee for their public health importance
and because they represent the range of challenges confron-
ting the user communities. For each nutrient an Expert Panel
was constituted and charged with the development of critical
reviews. In this opening talk, the speaker will provide an over-
view of BOND and present the work done to date under the
BOND program including the summary of reviews drafted by
the expert panel. In addition, the speaker will discuss the key
research gaps identified by each panel.

Key words: BOND, biomarkers, micronutrients.
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DEMO OF BOND WEBSITE AND QUERY BASED
SYSTEM

R.Raghavan, D. Raiten

Eunice Kennedy Shriver National Institute of Child
Health and Human Development, National Institu-
tes of Health, USA

The implementation of the Biomarkers of Nutrition for De-
velopment (BOND) program occurs primarily through a set
of translation activities whereby the work of nutrient specific
expert panels will be presented on the BOND website (http://
www.nichd.nih.gov/global_nutrition/programs/bond/Pages/
index.aspx). The schema for BOND website is like an inver-
ted triangle with the content arranged into three tiers, from
generic to specific. The top tier, tier 1, provides an overview
of the BOND, links to all participating agencies and organiza-
tions and addresses general principles and cross-cutting issues
related to nutritional assessment and biomarker use and inter-
pretation. Tier 2, provides an overview of the nutrient biology
for the six case study nutrients of phase I (iodine, vitamin A,
iron, zing, folate and vitamin B12) and a summary of biomar-
kers with relative strengths and weaknesses and caveats for
their use. Tier 3 houses the Query Based System (QBS) which
is designed specifically to respond to individual user needs. The
QBS is an interactive online tool that provides users with cus-
tomized advice derived from the work of the nutrient Expert
Panels about appropriate biomarker(s) to meet their needs. The
capacity of the BOND website encourages input from the user
communities. That input will be used to determine new direc-
tions for BOND and related activities. In this presentation, the
speaker will provide an overview of the BOND website, its tie-
red structure and the QBS, and will take the audience through
a virtual tour of the website, including QBS.

Key words: BOND, BOND website, Query Based System,
QBS and micronutrients.

PS2-17 Immunonutrition in health and disease

ADMINISTRATION OF POLYPHENOL-ENRICHED
NUTRACEUTICALS TO ELDERLY PEOPLE AND
EFFECTS ON THE IMMUNE RESPONSIVENESS

E. Jirillo’, V. Pugliese?, S. Fontana®, T. Magrone'

'University of Bari, Department of Basic Medical
Sciences, Neuroscience and Sensory Organs, Bari,
Italy

2Geriatric Center “Mamma Rosa”, Turi, Italy
3Farmalabor S.p.A., Canosa, Italy

Human ageing is characterized by several abnormalities of
both innate and adaptive immune responses, thus leading to
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an increased frequency of infectious, inflammatory, allergic
and autoimmune diseases. In elderly patients, among allergic
diseases, asthma is a very common pathological event which
complicates the dysfunction of many systems. Among a varie-
ty of natural products used to modulate the altered immune
response, polyphenols have been shown to exert anti-inflam-
matory activities in both young and aged persons. Here, special
emphasis will be given to the the immune-modulating effects
of Leucoselect” Phytosome® (a dietary supplement enriched in
the flavonoid epigallocatechin) administered to frail elderly
patients. Leucoselect® Phytosome® was able to upregulate the
T helper (Th)1 response [increase in serum concentrations of
interleukin (IL)-2 and interferon-y. On the other hand, IL-4
serum levels, as an index of Th2 function, fluctuated within
normal ranges. Quite interestingly, in this cohort of frail aged
patients from south Italy the balance between inflammation
(IL-17) and anti-inflammation (IL-10) was preserved, thus su-
ggesting that the Mediterranean diet might have been involved
in the observed effects. In conclusion, these data support the
ability of Leucoselect® Phytosome® to induce up-regulation of
Thl responses in frail elderly patients which may be beneficial
in those patients affected by chronic allergic disorders.

Key words: Ageing, allergy, inflammation, Leucoselect®
Phytosome®, Polyphenols.

PROBIOTICS AS PROTECTIVE AGENTS AGAINST
ENTEROBACTERIA

G. Perdigén'?, N. Castillo', C. Maldonado Galdeano'?,
A. de Moreno de LeBlanc’

'Cerela-Conicet, San Miguel de Tucuman, Tucuman,
Argentina

2Catedra de Inmunologia, Instituto de Microbiolo-
gia, Facultad de Bioquimica Universidad Nacional
de Tucuman, Tucuman, Argentina

Salmonella is one of the major causative agents of foodbor-
ne diseases, morbidity and mortality worldwide. Salmonella
enterica serovar typhimurium(S. typhimurium) produces in
mice an infection with similar pathogenesis and clinical ma-
nifestations than S. typhiin humans. Probiotics influence the
innate and adaptive immunity and the activity of the intesti-
nal microbiota. This knowledge allowed us to propose the use
of probiotic bacteria against Salmonella infection. On this to-
pic, the mechanisms mediating this protection are not yet es-
tablished. We determine the effect of the oral administration
of probiotic bacterium L. casei CRL-431 on the biological and
immune mechanisms involved in the prevention and treatment
of the S. Typhimurium infection, using BALB/c mice. Oral ad-
ministration of probiotic to healthy mice, induced activation of
gut immune cells in a regulated state. The continuous L. casei
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CRL-431 administration (previous and post-infection) protec-
ted mice challenged with S. Typhimurium. The mechanisms
involved were: a) The modulation of innate immune response
by increased TLR expression on epithelial and immune cells.
b) Epithelial cell activation, evidenced by increases in secre-
tion of IL-6 and MCP-1. ¢) Increased number of macrophages,
dendritic cells and IgA (+) cells in lamina propria of the small
intestine, and increased secretion of total S-IgA. d)Reduction
of inflammation, with reduced TNF-alpha levels and myelo-
peroxidase activity, less PMN infiltration in lamina propria
and regulation by IL-10. e)Increased phagocytic activity in
macrophage isolated from Peyer’s patches, spleen and perito-
neum, correlated with an increase of IFNgamma. The results
showed that L. casei CRL-431 induces biological and immune
mechanisms, which confer resistance to S. typhimuriumin-
fection, showing lesser severity of the infection. The safety of
continuous administration of this probiotc strain, allows us to
suggest its use as an adjuvant of the mucosal immune system in
the prevention, and during Salmonella infection.

Key words: Salmonella infection, probiotics, mucosal im-
mune system.

GEOGRAPHY AND THE IMMUNOINFLAMMATORY
PROCESSES IN OVERWEIGHT AND OBESITY

R. Valdes-Ramos, P. Munoz-Aguirre, R. Oros-Pantoja, B
E. Martinez Carrillo, A D. Benitez-Arciniega

Center for Research and Graduate Studies In Health
Sciences, Faculty of Medicine, UAEM, Mexico

Cytokines and adipokines regulate various biological pro-
cesses, including acute phase protein synthesis, and are being
used as emerging indicators of the immune or inflammatory
response. Their concentrations are altered when homeostasis
is interrupted (sepsis, shock, obesity, etc.). There is evidence
that hypoxia is a stress factor that affects homeostasis by a re-
duction of arterial oxygen saturation, however organisms may
get used to or compensate these changes with lifelong expo-
sure. Despite the higher prevalence of diabetes and hyperten-
sion in populations residing at moderate altitudes (O500m),
mortality from cardiovascular disease in these populations
is lower than in populations residing at sea level. Leon et.al,
in Canary Islands, Spain, showed that individuals residing at
moderate altitudes have a lower heart rate and lower serum
concentrations of total leptin, free leptin, and CD40L. Mazzeo
et.al., in Denver, Colorado, exposed healthy women for 12 days
to very high altitudes (4300m), showing a significant increa-
se in IL-6. Klausen in Mont Blanc, France evaluated the effect
of a very high altitude exposure in ten healthy men; although
no effects were observed in IL-1B, TNF-a and C-reactive pro-
tein, a highly significant (p=0.002) change was found in IL-6
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concentrations compared to sea level values after four days of
exposure. We have recently shown that resistin, insulin, adipo-
nectin, IL-2 and IL-8 values are significantly different between
overweight and obese adolescents living in moderate altitude
or high altitude (2300m) cities in Mexico. Hypoxia caused by
different lengths of exposure may be inducing modifications
in pro-inflammatory cytokines and obesity associated adipo-
kines, affecting the metabolic effects of chronic disease, thus
justifying the difference in morbidity and mortality at different
geographical sites.

Key words: Obesity, inflammation, altitude, geography

IMMUNOMODULATOR ROLE OF MOTHER'’S MILK
JR. Mujico, A. Marcos

Immunonutrition Group, Department of Metabo-
lism and Nutrition, Institute of Food Science, Tech-
nology and Nutrition (ICTAN-CSIC), Madrid, Spain

Breast milk contains the nutrients necessary to support the
development of the infants immune system as well as other
components that defend against infection. This includes va-
rious antimicrobial substances, factors that promote immune
development, constituents that promote tolerance of the in-
fant immune system, anti-inflammatory components, as well
as compounds that promote healthy intestinal microbiota. It
is well documented that breast milk provides antimicrobial
defence to the infant; however, research on neonatal immune
development, tolerance and prevention of the inflammatory
response is still needed. Although there have been many modi-
fications in the nutrient composition of infant formula aimed
at improving immune function (such as fortifying with pro-
biotics, sIgA, LCPUFA, nucleotides...) they have only begun to
provide the immune benefits conferred by human milk.

Key words: Human milk, immune system, inflmmation,
microbiota.

PS3-25 New biomarkers for health claims made
on food

BIOMARKERS OF BENEFIT FOR HEALTH CLAIMS
MADE ON FOOD: THIS IS THE CHALLENGE

A. Palou

Universidad de las Islas Baleares & CIBERobn (Ciber
de Fisiopatologia de la Obesidad y Nutricién), Spain

The identification of robust biomarkers is crucial for asses-
sing the potential effectiveness of health-promoting food-com-
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pounds. This is the basis for new/competitive developments in
the food-health sector as covered by the harmonized legislation
on health claims (HC) made on food in Europe (Regulation
EC 1924/2006), probably the most controversial, certainly the
most complicated piece of food legislation, including new con-
cepts, science-regulatory unexperienced interactions allowing
a number of opportunities but also uncertainties. Obstacles
and related-delays, include nutrient profiles, biomarkers, data
and/or intellectual property protection, far from being solved
by a number of EC/EFSA guidelines or the more recent Regu-
lation No0.432/2012 establishing “a list” (the List?) of 222 per-
mitted HC or the particularities of a few claims on reduction of
disease risk based or claims based on new science. ‘Biomarkers
of Robustness of Metabolic Homeostasis for Nutrigenomics-
derived Health Claims Made on Food’ (BIOCLAIMS, Grant
agreement no. 244995) is a Collaborative - Large-scale integra-
ting research project funded by the EC. It faces the problem
that only a few recognized (EFSA) risk factors are available for
HC; that for a number of physiological functions there are no
useful biomarkers; and that for other functions there is a need
for earlier biomarkers. This lack is the main bottleneck for the
consolidation/expansion of the health claims-based added va-
lues in the food sector.

Moreover, instead of relying only on disease-oriented bio-
markers used in the biomedical world and making derivative
biomarkers out of these (“surrogate end points”), a new focus
on biomarkers towards maintenance of physiological function
and homeostasis integrity is proposed. A nutrigenomic-based
biomarker is a set of information consisting mainly of quanti-
tative levels of gene-expression and/or proteins and/or meta-
bolites that can be measured in a reproducible affordable way,
expressing a health-benefit, either a reduction of disease-risk
or a physiological/nutritional benefit.

Key words: Biomarkers, gene expression, health claims, ho-
meostasis.

COMPARISON OF THREE NON-INVASIVE
METHODS, INCLUDING CHALLENGE TESTS, TO
MEASURE METABOLIC HEALTH IN MICE USING
INDIRECT CALORIMETRY

E. Van Schothorst, L. Duivenvoorde, H. Swarts, J. Keijer

Human and Animal Physiology, Wageningen Uni-
versity, Wageningen, The Netherlands

Indirect calorimetry (InCa) is a non-invasive method that
can potentially be used to assess metabolic health. To test this,
we compared three InCa-based methods using aged and adult
C57BL/6] male mice (72 and 10 weeks old) and assessed the
stability of the responses over time. The aged and adult mice
differed in adiposity and white adipose tissue mitochondrial
density, indicative of a compromised metabolic health of the
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aged mice. In method 1, diurnal patterns of respiratory exchan-
ge ratio (RER) were followed for 24hrs under standard condi-
tions. In method 2, fasted mice received glucose to test effec-
tive switching in substrate oxidation. In method 3, mice were
exposed to oxygen restriction (OxR, 14.5 % O2) to test how
effectively animals switch from normal to low oxygen availabi-
lity. Each method was repeated with at least a 10 week interval
to assess response stability. Method 1 was not stable in time.
Method 2 did not reveal differences in metabolic health bet-
ween adult and aged mice. Method 3 appeared most sensitive
to detect differences between both groups and in each period.
Adult mice maintained reduced oxygen consumption under
OxR, while aged mice did not. Thus, the response to OxR is a
sensitive and reproducible method to non-invasively measure
metabolic health in mice. Molecular analyses showed that OxR
affected glucose and lactate metabolic pathways in liver and
adipose tissue, supporting the observed differences in oxygen
consumption.

Acknowledgements: We thank Inge van der Stelt, Femke
Hoevenaars, Elise Hoek, and Davina Derous of Human and
Animal Physiology for their helpful contributions. We also
would like to thank Dr. Jan Kopecky (Dep. Adipose Tissue
Biology, Institute of Physiology, Acad. Sci. Czech Rep, Prague,
Czech Republic) for the constructive discussions.

Key words: Hypoxia, indirect calorimetry, challenge test,
oxygen restriction, metabolic flexibility.

STRESS CHALLENGES AS TOOLS FOR BIOMAR-
KER IDENTIFICATION

S. Klaus

German Institute f Human Nutrition In Potsdam,
Postdam, Germany

The aim of BIOCLAIMS is the development of new “health
biomarkers” through assessment of the robustness of the ho-
meostatic mechanisms involved in maintaining optimal health.
This is based on the assumption that the ability to maintain
homeostasis in a challenged environment is key for healthy
ageing. To this end we employ mouse models of different stress
challenges using (i) nutritional challenges, and (ii) bioenergetic
challenges. (i) Using a high fat diet challenges we could show
that short term effects of high fat diet feeding on adipose tis-
sue gene expression are highly predictive of long term effects
linked to increased adiposity. We identified Mest (mesoderm
specific transcript) as an early marker of fat cell expansion
(Voigt et al. Mol Nutr Food Res. 2013, in press), and are now
focusing on the identification of markers for adipose tissue
health. (ii) We have established a mouse model of healthy
aging by ectopic expression of the uncoupling protein UCP1
in skeletal muscle (Keipert et al. Aging Cell. 10: 122, 2011). In
this model, a mild mitochondrial uncoupling acts as a constant
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bioenergetic stress in skeletal muscle resulting in an increased
oxidative stress (Keipert et al. Am J Physiol Endocrinol Metab.
304: E495, 2013) and an upregulation of the integrated stress
response, albeit without evident muscle pathologies or functio-
nal impairments. Using a combined transcriptome and meta-
bolome approach we identified a novel metabolic rescue cycle
involving a reprogramming of skeletal muscle glucose metabo-
lism and secretion of an endocrine acting myokine channeling
energy from peripheral tissues (liver and white fat) to muscle.
We are now aiming to exploit this model for identification of
biomarkers for healthy aging to be used in humans.

Acknowledgement: Supported by the European Union’s
Seventh Framework Program FP7 2007-2013 under grant
agreement n° 244995 (BIOCLAIMS Project).

Key words: Nutrition, biomarkers, healthy aging, stress
challenge.

PERIPHERAL BLOOD CELLS AS SOURCE OF BIO-
MARKERS

P. Oliver, C. Picé

University of the Balearic Islands, Palma de Mallor-
ca, Spain

Peripheral blood mononuclear cells (PBMC) constitute an
interesting biological material as they can be collected easily
and repeatedly with minimum invasion in comparison to sam-
pling of other tissues and reflect expression pattern characte-
ristics of certain pathologies. Thus, the use of PBMC for the
development of diagnostic tools is growing and they have also
been shown to be useful for nutritional research. Our studies
indicate that the expression of key energy metabolism genes
in PBMC (studied with omic techniques) changes in response
to acute changes in feeding conditions (fasting/refeeding) re-
flecting changes that occur in other internal organs as liver or
adipose tissue. This nutritional regulation in PBMC is altered
in diet-induced obese animals, reflecting an insensitivity to fee-
ding conditions, even in the earlier stages with a low degree
of overweight. PBMC gene expression is also affected by the
intake of different diets and by diet-induced obesity. Hyperli-
pidic diets produce an alteration in the expression of genes re-
lated to energy metabolism, adiposity, inflammation and other
pathways related to body weight gain. Interestingly, PBMC
altered gene expression can be recovered with weight loss.
Macronutrient diet composition also has an impact on PBMC
gene expression. We have observed that the intake of isocaloric
unbalanced diets (rich in fat or proteins) alter the expression of
genes related to several metabolic pathways, including energy
metabolism and immune response. Thus, PBMC could be used
as a source of biomarkers of adiposity, early homeostatic imba-
lance related to obesity development, metabolic recovery with
weight loss, and intake of unbalanced diets. For these reasons,
this set of cells appears as an interesting and useful tool to be
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used in nutritional studies that could help to predict and/or
prevent the occurrence of obesity.

Acknowledgements: Research funded by the European
Union (BIOCLAIMS FP7-244995)

Key words: PBMC, biomarkers, obesity, nutrition .

READING THE PATTERNS OF ENDOGENOUS DA-
MAGE TO THE PROTEINS

J. Masania, P. Thornalley, N. Rabbani

Warwick Medical School, University of Warwick,
Coventry, UK

Proteins in human tissues and body fluids continually un-
dergo spontaneous glycation, oxidation and nitration reactions
forming low levels of glycation, oxidation and nitration adduct
residues. Examples of glycation adducts are: Nac-fructosyl-ly-
sine - an early-stage glycation adduct, methylglyoxal derived
hydroimidazolone MG-H1 - an advanced glycation endpro-
duct (AGE), oxidation methionine sulfoxide and nitration ad-
duct 3-nitrotyrosine. Proteolysis of proteins damaged in this
way releases glycation, oxidation and nitration amino acids,
also called free adducts, which are excreted in urine. Urinary
excretion of free adducts is an estimate of total body glycation,
oxidation and nitration damage - also influenced by adduct
repair in some cases leading to underestimates and adducts ab-
sorbed from digested damaged proteins in ingested foods lea-
ding to overestimates. Stable isotopic dilution analysis liquid
chromatography-tandem mass spectrometry (LC-MS/MS) is
the best methodology for measurement of protein glycation,
oxidation and nitration adducts to which other higher through-
put methods such as immunoassay and indirect methods are
corroborated. For protein adduct residues prior exhaustive
enzymatic hydrolysis is required which can be conveniently
automated and performed under aseptic conditions. Free ad-
ducts are analysed in 3 kDa ultrafiltrate of samples. Steady-
state levels of protein damage are influenced by both changes
in rates of glycation, oxidation and nitration and rate of protein
turnover. If the rate of modification is constant, the extent of
modification of proteins is proportional to protein half-life and
therefore protein damage levels are surrogate markers of plas-
ma proteomics dynamics. Quantitative measurement of glyca-
tion, oxidation and nitration adducts provides information on
the level of exposure to potentially damaging protein modifi-
cations, protein inactivation in ageing and disease, metabolic
control, protein turnover, renal function and other aspects of
body function. Multiple protein damage markers combined by
machine learning techniques in diagnostic algorithms provide
a powerful approach for biomarker development in diet and
health relationships.

Key words: Advanced glycation endprodcut, glycation, ni-
tration, oxidation, proteins.
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THE CARNITINE FAMILY AS BIOMARKERS OF ME-
TABOLICHEALTH INTHE INTERVENTION STUDIES
USING OMEGA 3 AND THIAZOLIDINEDIONES

J. Kopecky

Institute of Physiology Academy of Sciences of the
Czech Republic, Czech Republic

Background and objectives: Combined interventions are
required for a better handling of metabolic diseases associa-
ted with obesity. Thus, dietary, lifestyle, and pharmacological
interventions should be considered in the therapy of type 2
diabetes. Naturally occurring n-3 long-chain polyunsaturated
fatty acids (omega-3) are now regarded as healthy constituents
of diets for diabetic patients. These lipids act as hypolipidemics,
reduce inflammation, and reduce incidence of cardiac events.
In our studies in dietary obese mice, we have found that ome-
ga-3 augment the effects of anti-diabetic drugs, namely thiazo-
lidinediones (TZDs). Thus, the combined intervention could
exert synergistic effects in prevention as well as reversal of in-
sulin resistance in mice. Since insulin-resistance is often linked
to impaired oxidation of lipids in metabolically relevant tissues,
and since plasma levels of acylcarnitines with long saturated
and monounsaturated even side-chain (C12-C18; AC) correla-
te with the activity of beta-oxidation in the tissues, we aimed to
learn whether the plasma AC levels could serve as a marker of
beneficial metabolic effects of omega-3 and TZDs.

Methods: Adult B6 mice were fed for 2 months high-fat
diet supplemented or not with omega-3, or TZDs, or omega-3
+ TZD. Glucose tolerance, plasma levels of AC, and lipid and
glucose metabolism markers (in both fasted and re-fed mice),
whole-body energy metabolism and metabolic flexibility (indi-
rect calorimetry), and tissue (liver, muscle) lipid content were
characterized.

Results: Changes in plasma levels of AC in response to tas-
ted/refed transition discriminated between the interventions.
The additive improvement of glucose homeostasis as well as
metabolic flexibility in response to the combined intervention
was reflected by changes in the plasma AC levels.

Conclusions: Changes in plasma AC profile, which reflect
tissue fatty acid oxidation, could serve as a reliable marker of
metabolic health.

Acknowledgement: Supported by EU FP7 project Bio-
claims and Czech Science Foundation (13-00871S).

Key words: Biomarkers, carnitine, glucose homeostasis,
type 2 diabetes, obesity, lipid catabolism.
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THE CHALLENGE OF VALIDATING BIOMARKERS
IN HUMANS: THE BIOCLAIMS APPROACH

B. Winklhofer-Roob’, J. Roob?

"Human Nutrition & Metabolism Research and
Training Center, Institute of Molecular Biosciences,
Karl-Franzens University, Graz, Austria

2Clinical Division of Nephrology, Department of
Internal Medicine, Medical University, Graz, Austria

A biomarker is a biological indicator of normal biologi-
cal or pathogenic processes or responses to different kinds of
intervention. Almost any measurement reflecting changes in
biochemical processes, structures or functions may serve as
biomarker, including biomarkers of nutritional/environmen-
tal exposure and functional biomarkers (e.g. biomarkers of
inflammation, oxidative stress, liver function). The general
objective of the FP7-project BIOCLAIMS (“BIOmarkers of ro-
bustness of metabolic homeostasis for nutrigenomics-derived
health CLAIMS made on food”) is to identify, in animal and
human studies, candidate biomarkers indicating biochemical
changes in response to metabolic challenges. The specific ques-
tions include “What are early predictive biomarkers of pheno-
typic changes occurring later in life?”, “Do acute stressors (e.g.
high-fat diet, oxygen limitation) reveal underlying mecha-
nisms?”, “What are the predictive values in different models
under different conditions?”, “Are these biomarkers predictive
across gender, genotype, and life span?”, and “Are these biomar-
kers sensitive to bioactive food compounds?” Special focus is
directed on biomarkers of homeostatic robustness, indicating
how well an organism preserves its capacity to regulate and
maintain a functionally relevant balance of metabolic proces-
ses in response to acute (oral glucose or lipid tolerance tests,
fasting, oxygen limitations) or chronic/repeated perturbations
(impaired renal function, aging, menstrual cycle, season). To
achieve these goals, a wide array of models and methodolo-
gies has been selected. They are applied to hundreds of sam-
ples in cross-sectional studies for studying associations of new
biomarkers with established ones, and as outcome variables for
comparing results before and after nutritional interventions.
Additional studies provide data for all variables on variability
from day to day, between seasons and within menstrual cycle,
as well as reference ranges. Validation includes good-labora-
tory-practice validation of new analytical methods, including
estimation of precision, within-run, between-run and bet-
ween-day coeflicients of variation, etc. These results will allow
for reliable interpretation of biomarkers in on-going and future
human studies.

Key words: Biomarkers, metabolic homeostasis.
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BIOMARKERS OF INFLAMMATION: RELATIONS-
HIP WITH NUTRITION AND WITH HEALTH OUTCO-
MES

P. Calder
University of Southampton, Southampton , UK

Inflammation is a characteristic feature of many conditions
and diseases. Irrespective of the trigger and the locus of acti-
vity, inflammation typically involves a common panel of cells
and a common set of chemical mediators. It is now recogni-
sed that metabolic dysfunctions, like obesity, also include an
inflammatory component. Adipose tissue releases a number
of inflammatory mediators and circulating concentrations of
such mediators increase with body mass index and are higher
in obese than normal weight individuals. Furthermore weight
loss, either through surgery or through lifestyle change is asso-
ciated with decreased concentrations of inflammatory media-
tors in the bloodstream. Within adipose tissue both adipocytes
and infiltrating inflammatory cells (mainly macrophages) seem
to play roles in synthesis and secretion of inflammatory me-
diators. Some of these mediators, like TNE can induce insu-
lin resistance both locally and distally. Food components can
influence inflammation in a variety of ways with some acting
to promote inflammatory processes and others to dampen in-
flammatory processes. In general, healthy eating patterns and
higher intakes of key components of such patterns are asso-
ciated with lower inflammation. There is an increase in blood
inflammatory markers following consumption of a meal espe-
cially one high in fat. This post-prandial inflammatory respon-
se is exaggerated with obesity and diabetes and can be modified
according to the composition of the meal.

Key words: Adipocytes, ilnflammation, immune system,
metablic dysfunction.

PS3-33 OMICS technologies with nutritional
perspectives

NUTRIEPIGENOMICS AND OBESITY
JA. Martinez '?

'University of Navarra, Pamplona, Spain
*CIBERObn

The ‘epigenetic code’ represents ‘the sum of the alterations
to the chromatin template that collectively modulate gene ex-
pression patterns. In other words, epigenetics involves the he-
ritable changes in gene expression that occur independently
of the underlying DNA nucleotide sequence. These processes
include DNA methylation, covalent histone modifications,
chromatic folding and regulatory miRNA or polycomb group
complexes. Two outstanding features of epigenetic processes
are the ability for transgenerational heritability and temporal
differentiation from totipotent cells.

Abstracts

Different examples of dynamical changes in DNA methyla-
tion patterns and histone architecture due to the restriction or
supplementation with different foods and nutrients have been
reported. Thus, maternal caloric restriction has been related to
methylation status of some genes, while the intake of minerals,
methyl donors such as vitamins of the B complex, polyphenols
or amino acids, led to DNA methylation changes. Furthermo-
re, alcohol consumption, hypoxia and inflammation have been
associated with an epigenetic regulation. Additionally, metabo-
lically important genes (Epigenes) are being identified (POMC,
FASN, CLOCK, ENF-a, LEP, AQP9. CD44, etc.) as part of the
epigenetic machinery regulation of body weight homeostasis,
which may serve for diagnosis and prognosis purposes. In
summary, interindividual differences concerning the outcomes
of nutritionally-related chronic diseases depend not only on
the dietary intake and the subject’s DNA sequence, but also on
the inherited epigenome and on different nutritional influences
that modify the epigenetic marks and are able to affect gene
expression and function. This research is part of the CIBERobn
program, Madrid’

Martinez JA, et al. Obesity research and personalized nu-
trition: Nutriepigenomics (Advertorial). Nature, 468: A998
(2010). Milagro FI, et al. High-throughput sequencing of mi-
croRNAs in PBMC: potential weight loss biomarkers. PLoS
One. 2013; 8:54319. Milagro FI, et al. Dietary factors, epige-
netic modifications and obesity outcomes. Mol Aspects Med
(In press, 2013).

Key words: DNA methylation, epigenetics, nutriepigeno-
mics , obesity, personalized nutrition.

METABOLOMICS AND NUTRITIONAL APPLICA-
TIONS

L. Brennan

UCD Institute of Food and Health, UCD Dublin,
Ireland

Metabolomics is the study of metabolites present in bio-
logical samples such as biofluids, tissue/cellular extracts and
culture media. Combining metabolomic data with multivariate
data analysis tools allows us to study alterations in metabolic
pathways following different perturbations. Examples of per-
turbations can be disease state, drug or nutritional interven-
tions with successful applications in the fields of drug toxico-
logy, biomarker development and nutrition research. In recent
years, metabolomics has been used to define the metabolic
phenotype (metabotype) of individuals. There is an expecta-
tion that assigning individuals to a particular metabotype will
provide a prediction for response to interventions such as drug
and nutritional treatments thus providing a personalisation to
treatment. Examples which have been successful include res-
ponse to supplementation with vitamin D and treatment with
acetaminophen and Fenofibrate therapy.
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However, further work is necessary to establish the true po-
tential of metabolomics in personalised health. Metabolomics
can also be applied to the discovery of biomarkers of food in-
take and current approaches and developments in this field will
be discussed.

Key words: Metabolomics, metabolic pathways, metaboty-
pe, personalised health.

NETWORK BIOLOGY AND SYSTEMS BIOLOGY
APPLICATIONS IN NUTRITION

T. Kelder, B. Van Ommen, M. Radonjic

Microbiology and Systems Biology, TNO, Zeist, The
Netherlands

Nutrition, in combination with genetics background, repre-
sents the major determinant of the individual’s health status
throughout life. Inadequate dietary patterns, either in a form of
undernourishment, scarcity of essential nutrients or excess ca-
loric intake, contribute to failure of systems resilience and con-
sequently development of disease. Understanding of relations
between diet, genetics, physiological processes and organ(ism)
health is essential for devising nutritional strategies to achieve
optimal health benefit.

Current definition of health implements a view of optimally
functioning human physiology as the ability to adapt to one’s
environment. To achieve such optimal function, flexibility
should be established and maintained at all levels of systems
complexity: at the level of molecular regulation, in various phy-
siological processes, in different organs, etc. To comprehend
the organization of systems elements that are required for flexi-
ble response to perturbations — and therefore maintenance of
health - we are using network biology as a mean for multi-level
mapping of systems components and interactions between
them. This enables understanding of the processes required for
adaptive response in various organs and discovery of (combi-
nations of) “hotspot” nodes that need to be fine-tuned in order
to achieve optimal flexibility of the system.

A growing compendium of nutrigenomics and challenge
test studies now allows for integrative analysis and recons-
truction of “reference networks” as a mean to capture dynamic
relations between molecular entities, physiologically relevant
marker processes and health benefit endpoints. Our mission is
to develop and use such reference networks to address systems
flexibility using network properties, as a readout parameter for
the health effects of nutrients, for discovery and prioritization
of mechanisms, biomarkers and intervention targets and as a
guidance for improved, evidence-based dietary interventions.

Key words: Network biology, systems biology, systems fle-
xibility, metabolic health, biomarkers.
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PS4-41 Public health genomics in individualized
nutrition

PUBLIC HEALTH GENOMICS IN NUTRITIONAL
SCIENCES

A. Brand

Institute For Public Health Genomics (IPHG), Maas-
tricht University, Maastricht, The Netherlands

Rapid scientific advances in genomics such as in the light of
epigenomics, microbiomics and systems biology supported by
new ICT solutions not only contribute to the understanding of
disease mechanisms, but also provide the option of new pro-
mising applications in human health management during the
whole life-course of a person. What was little time ago a vi-
sion for a new era of public health, in which advances from the
-omic sciences would be integrated into strategies aiming at be-
nefiting population health, is now responding to the very pres-
sing need for the development of effective personalized health-
care going even beyond personalized medicine. Nutrigenomics
is the field showing not only that nutrients play a central role
in the stabilization of the DNA but also that there is a need to
understand the complexity of the interaction between nutri-
tion, genomics and other environmental factors as well as their
role in the development of diseases. So far, all stakeholders in-
cluding policy-makers and the private sector are struggling to
translate the emerging knowledge into public health. Public
Health Genomics (PHG) is the area of public health ensuring
that scientific advances in genomics (“from cell..”) triggered by
innovative technologies are timely, effectively and responsibly
translated into health policies and practice for the benefit of
population health (“..to society”). The implementation of PHG
requires increased concerted activities. The Institute for Public
Health Genomics (IPHG) at Maastricht University aims to
fulfil this task in all European Member States by hosting the
European Centre for Public Health Genomics (ECPHG) and
coordinating the Public Health Genomics European Network
(PHGEN). Furthermore, it is actively involved in the FP7 CSA
on Personalised Medicine (PerMed) funding bodies, as well as
in the European Flagship Pilot ITFoM on the future of medi-
cine that aims to achieve the visionary goal of the “virtual hu-

»

man.

Key words: Personalized nutrition, Public Health Geno-
mics.
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EPIGENETIC MECHANISMS OF BIOACTIVE FOOD
COMPONENTS IN CANCER PREVENTION

B. Stefanska

Department of Pharmacology and Therapeutics,
McGill University, Montréal, Québec, Canada

Aberrations in gene expression and protein function obser-
ved in a variety of human disorders with cancer at the forefront
are caused by both genetic and epigenetic factors. Epigenetics
refers to changes in gene expression programming that alter the
phenotype without disrupting the underlying DNA sequence.
Epigenetic modifications, which include DNA methylation,
covalent histone modifications, and regulation by non-coding
RNAs, are dynamic and serve as an adaptation mechanism to a
wide variety of environmental and social factors including diet.
A number of studies provide evidence that natural bioactive
compounds found in food and herbs can modulate gene ex-
pression by targeting elements of the epigenome, in particular
DNA methylation, during different life stages. Increase in DNA
methylation within gene promoters of tumor suppressor genes
has been linked to their transcriptional silencing and is consi-
dered a hallmark of cancer. Resveratrol, a polyphenol present
abundantly in grapes and red wine, as well as vitamins D and A
reverse DNA promoter hypermethylation of tumor suppressor
genes and lead to their re-activation in breast cancer. It robustly
reduces cancer cell growth and sensitizes cells to anti-cancer
agents. Nutrients that are components of one carbon metabo-
lism such as folate, riboflavin, pyridoxine, cobalamin, choline,
betaine, and methionine, affect DNA methylation by regula-
ting levels of S-adenosyl-L-methionine that is the ubiquitous
methyl donor. These compounds can potentially reverse DNA
promoter hypomethylation in cancer and inactivate genes dri-
ving cancer progression and metastasis. Our findings indicate
that natural compounds can change the epigenome leading to
activation of tumor suppressor genes and suppression of onco-
genes and pro-metastatic genes. Since epigenetic abnormalities
have been shown to be both causative and contributing factors
in different health conditions including cancer, individualized
nutrition might play a tremendous role in cancer prevention
and therapy.

Key words: Nutritional epigenetics, carcinogenesis, indivi-
dualized nutrition.
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LET'S IMPLEMENT PUBLIC HEALTH GENOMICS
AND PERSONALIZED NUTRITION

B. Van Ommen
TNO, Wageningen, The Netherlands

Over the last decade, personalized nutrition has become a
buzz word, with promises piling up. Many small and large com-
panies have tried to enter this area, not all successfully. Scien-
tifically and technologically, personalized nutrition is feasible.
Yet, the implementation requires more than this. A consumer
needs to know all relevant aspects of his/her health status,
and needs to have access to information and knowledge that
links the personal health status to dietary advice that is plea-
sant, convenient, varied, etc., within a system that motivates to
continue and comply. Well, we are not there yet. However, new
areas of implementation emerge that combine information te-
chnology, do-it-yourself health assessment ranging from geno-
me to glucose, intelligent algorithms that turn measurements
into motivation. Yet, the real breakthrough will not come for
personalized nutrition in isolation, but as part of a paradigm
shift in health(care) comprising 6 aspects:

- from a reductionist to a systems view on society and health

- from disease management to health promotion;

- from medicine-focus only to include lifestyle, nutrition,
psychology;

- from a generic to a personalized approach;

- from the patient as “case” to an empowered person (self-
management).

- from passive patient to an optimally participating citizen.

This requires a massive change in our approach on science.
will demonstrate how in Europe, nutrition scientists are taking
a lead in this shift by creating the “Nutrition Researchers Co-
hort”, as a significant step in implementing public health geno-
mics and personalized nutrition.

Key words: Epigenomics, nutrigenomics,personalized nu-
trition.

GENETIC, EPIGENETIC AND NUTRITIONAL INTE-
RACTION IN NEUROLOGICAL DISORDERS

B. Peterlin, A. Maver

Clinical Institute of Medical Genetics, UMCL, Ljubl-
jana, Slovenija

The global burden of disease related to neurology is consi-
derable and projected to rise in the future. Accumulating data
from hypothesis free - genomic approaches including exome/
genome next generation sequencing, transcriptomics, epigeno-
mics, and other omics approaches are revolutionizing unders-
tanding of mechanisms underlying brain diseases. Evidence is
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accumulating on mutual interaction among dietary molecules,
genes and gene function. Moreover, epigenetic mechanisms,
which are influenced by endogenous and exogenous stimuli
contribute to plasticity and homeostasis of the central nervous
system in health and disease. Bioinformatic tools are promising
to integrate these various types of data to better understand
nutrition -gene interactions. Consequently, novel approaches
to prevention and treatment of neurological disorders can be
envisaged.

Key words: Epigenetics, neurological disorders, nutrition.

GENOMICS, MICROBIOMICS AND EPIGENOMICS
IN METABOLIC SYNDROME: A CASE STUDY IN PU-
BLIC HEALTH GENOMICS

A G. Haslberger, E. Aumueller, B. Hippe, M. Remely

Department Nutritional Sciences, University of
Vienna, Vienna

Public Health Genomics translates knowledge from mo-
lecular biology for the benefit of population health. The un-
derstanding of interactions between omic levels needs to be
integrated in public health strategies. The metabolic syndrome
is a good example for the need to integrate knowledge from
sequence based genomic data, epigenetic mechanisms, indivi-
dual microbiota, and complex gene environment interactions
for an understanding of pathogenesis and therapy.

Analysis of the adaptive thermogenesis pathway in obesity
suggests that multiple SNPs in genes (ADRB3, UCP1, PPARYy,
Pgcla, rXra, ¢/EBPa, FaBP4, LPL) correlate with obesity.
However, for almost all of these genes also an epigenetic re-
gulation, influenced by the environment was demonstrated.
Mechanisms between sequence changes and epigenetics need
better understanding.

Individual characteristics of microbiota influence the deve-
lopment of low grade inflammation. Changes in patterns and
metabolic activities of GI microbiota have been claimed as a
cause of obesity. Abundance and changes of Firmicutes: Bac-
teroidetes, SCFA producing Clostridia and bacterial diversity
seem to influence mechanisms underlying obesity and T2D.
These changes in GI microbiota can be linked to an altered gene
expression and epigenetic regulation, especially methylation
of CpGs in promoter region of SCFA receptors, inflammatory
mediators (such as IL-6 and TNF-a), and Toll like receptors.

The conclusion of these case study points to the need to res-
pect gene - environment interactions and different omic levels
for individualized health prevention and results in concepts for
public health genomics.

Brettfeld C et al., Genetic and epigenetic interactions in
adaptive thermogenesis from a Public Health Genomics pers-
pective. IJPH, 2012:9 Remely M. et al. ) Abundance and Diver-
sity of Microbiota in Type 2 Diabetes and Obesity. ] Diabetes
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Metab 4: 253, 2013 Remely M. et al. Effects of short chain fatty
acid producing bacteria on epigenetic regulation of FFAR3 in
type 2 diabetes and obesity, in print

Key words: Genomics, epigenomics, metabolic syndrome,
microbiomics, microbiota, thermogenesis, SNP.

PS4-49 Biomarkers of response to dietary inter-
ventions

ADVANCED IMAGING TECHNIQUES TO STUDY
BRAIN DEVELOPMENT IN NUTRITIONAL INTER-
VENTION

S. Sizonenko
Geneva University Hospital, Geneva, Switzerland

This talk will focus on Magnetic Resonance Imaging (MRI)
techniques and how they can be used in nutrition studies of
brain development. The advent of non-invasive MRI was a
breakthrough to assess the human brain in vivo, greatly ex-
panding the possibilities to investigate brain structure and
function. Clinically, neuroradiologists usually interpret scans
by visual inspection; however, in order to reveal more subtle
features, other techniques have been developed that depend on
different acquisition modalities with post-acquisition proces-
sing of the scans. Within the broad divisions of macro-, micro-
structural, metabolic and functional imaging, a variety of tech-
niques have emerged from magnetic resonance (MR) leading
to multimodal assessment of the brain. Therefore, the combi-
nation of MRI as a multimodal tool with post-acquisition pro-
cessing techniques provides powerful technology for the study
of the effects of nutrition on brain development. Further it re-
present an excellent translational tool from animal to human
research as the same techniques can be appleid. These aspects
will be presented and examples of nutrition studies in the early
life spectrum that have included MRI will be discussed.

Key words: Magnetic resonance imaging, brain imaging,
nutrition

APPLYING STRUCTURAL MAGNETIC RESONANCE
BRAIN IMAGING IN NUTRITION STUDIES

K B. Walhovd

Department of Psychology, University of Oslo,
Norway

A number of changes in in brain and cognition take pla-
ce across the lifespan. There are great individual differences.
Changes can be influenced by a number of conditions, inclu-
ding nutrition. Brain imaging techniques have been applied to
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demonstrate the effect of dietary intake patterns and nutrition
interventions on brain structure and function. Biomarkers of
nutrient intake and related parameters, e.g. cholesterol, can
also be linked to brain imaging data. One example of dietary
components studied includes long-chain polyunsaturated fatty
acids. In this presentation, imaging related to nutrition, inclu-
ding data using MR imaging and nutrition biomarkers, limi-
tations of these techniques and potential future applications
across the lifespan will be discussed. Preliminary data will be
presented on MR imaging of longitudinal brain age changes
in relation to nutrition, including data on cortical thinning in
relation to body mass index (BMI) and blood markers of cho-
lesterol, DHA and vitamin D.

Key words: Biomarkers, brain imaging, magnetic resonan-
ce, nutrition.

A CONSIDERATION OF BIOMARKERS TO BE USED
FOR EVALUATION OF INFLAMMATION IN HUMAN
NUTRITIONAL STUDIES

P C. Calder’, N. Ahluwalia?, R. Albers*, N. Bosco®, R.
Bourdet-Sicard®, D. Haller’, S T. Holgate’, L S. Jénsson?®,
ME. Latulippe®, A. Marcos®, J. Moreines'®, C. M'Rini'’, M.
Muller?, G. Pawelec’, R J J. van Neerven', B. Watzl'3, J.
Zhao'®

'University of Southampton, Southampton, UK
2Inserm U557, Bobigny, France

3Unilever R&D, Vlaardingen, The Netherlands
“NutriLeads, Rockanje, the Netherlands

’Nestlé Research Center, Lausanne, Switzerland
5Danone Research, Palaiseau, France

"Technical University of Munich, Fresing, Germany
8ILSI Europe, Brussels, Belgium

°ICTAN-CSIC spanish Natinal Research Council,
Madrid, Spain

9Pfizer, Madison, New Jersey, USA

Background and objectives: Inflammation is a normal
process and there are a number of cells and mediators invol-
ved. They are common to all inflammatory diseases and in-
flammatory responses, and to both high-grade and low-grade
inflammation. Despite great advances linking nutrition to in-
ﬂammatory processes, there is no consensus as to which mar-
kers of inflammation best represent low-grade inflammation
or differentiate among acute and chronic inflammation or
between the initiation, propagation and resolution phases of
inflammatory responses.

Methods: To provide state-of-the science guidance, the ILSI
Europe Nutrition and Immunity Task Force commissioned an
Expert Group on Biomarkers of Inflammation, with the aim
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to evaluate the suitability of inflammatory markers in studies
evaluating the impact of nutrition. For this project, the Expert
Group identified robust and predictive markers, or patterns or
clusters of markers, which can be used to assess inflammation
in human nutrition studies in the general population.

Results: Guidance for use of markers in nutrition research:
There are a number of modifying factors that affect the con-
centration of an inflammatory marker at a given time; these
modifying factors include age, body fatness, physical (in)acti-
vity, sex, smoking, genetics and microbiota composition. Pro-
bably most informative is measuring concentration changes in
response to a challenge. A number of inflammatory challenges
reflecting metabolic stress, infection, and tissue damage have
been described. However, many of these challenges are poorly
standardised. Patterns and clusters may be important as robust
biomarkers of inflammation.

Conclusions: The review provides guidance for future stu-
dies in the general population, specifically noting that challen-
ge models and cluster analyses seem promising but require
rigorous standardisation and testing in prospective cohorts to
assess their predictive value. Overall, the guidance contributes
to a better understanding of the current limitations and oppor-
tunities for assessing inflammation.

Key words: Inflammation, leukocyte, cytokine, chemokine,
acute phase.

NEW METABOLOMIC STRATEGIES IN CLINICAL
NUTRITION RESEARCH: FROM DIET TO REVEA-
LING DISEASE RISK BIOMARKERS

C. Andres-Lacueva’, M. Urpi-Sarda’, M. Garcia-Aloy’, R.
Vazquez-Fresno', R. Estruch®3, D. Corella®*, M A. Mar-
tinez-Gonzdlez**, J. Salas-Salvaddé®s, M |I. Covas®’, L.
Serra-Majem?8, J. Draper®, R. Llorach’

"Nutrition and Food Science Department, School
of Pharmacy, University of Barcelona, Barcelona,
Spain, Ingenio-CONSOLIDER program, FUN-C-
FOOD, Spain

2Department of Internal Medicine, Hospital Clinic,
IDIBAPS, Barcelona, Spain

3Centro de Investigacion Biomédica en Red de Fi-
siopatologia de la Obesidad y la Nutricién, Instituto
de Salud Carlos lll, Madrid, Spain

‘Genetic and Molecular Epidemiology Unit, School
of Medicine, University of Valencia, Valencia, Spain
SDepartment of Preventive Medicine and Public
Health, University of Navarra, Pamplona, Spain
®Human Nutrition Unit, Hospital Universitari de
Sant Joan de Reus, IISPV, University Rovira i Virgili,
Reus, Spain
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’Cardiovascular Risk and Nutrition Research Group,
Institut Municipal d’Investigacié Médica, Barcelona,
Spain

8Department of Clinical Sciences, University of Las
Palmas de Gran Canaria, Las Palmas

’Institute of Biological Environmental and Rural
Sciences, Aberystwyth University, Aberystwyth, UK

Backgrounds and objectives: An important challenge
of modern nutrition is to correctly assess metabolic status
of subjects after specific diets. Usually, evaluations of human
dietary patterns (or its components) have been carried out in
small or medium controlled studies; however, on few occa-
sions have been scaled to free-living studies. The Mediterra-
nean diet shows a complex profile (qualitative and quantitative
point of view) of bioactive-rich food sources including fruits,
wine, nuts, olive oil, etc. The aim was to apply a metabolomic
approach to explore the relation between dietary information
and metabolic profiles in producing biomarkers that allow the
intake of a particular dietary pattern or component to be as-
sessed.

Methods: The PREDIMED study (www.predimed.org) is a
parallel-group, single-blind, multicenter, randomized, contro-
lled, 5 y feeding trial assessing the effects of the Mediterranean
Diet supplemented with extra-virgin olive oil (MD-EVOO)
or mixed nuts (MD-Nut) on the primary prevention of coro-
nary heart disease, compared to a control Low Fat Diet (LFD).
Spot urine samples and FFQ data from the participants of the
PREDIMED were studied. Urine samples were analyzed by
LTQ(Thermo) followed by statistical analysis. Biomarker iden-
tifications were achieved combining computational- assisted
identification (MZedDB, HMDB, Masstrix, Metlin databases
and in-house-database), IT/FT-MS/MS (Thermo) data and in-
silico MS/MS experiments (MetFrag).

Results: Differences between dietary patterns of intake
were detected. The results reinforce the interest to combine die-
tary information with metabolic fingerprinting to obtain new
food-related metabolome biomarkers. Application of these ap-
proaches will allow us to obtain a picture of the complex inte-
ractions between diet, health status and urinary metabolome.

Conclusions: This study reveals the interest of metabolic
phenotyping strategies in the identification of biomarkers rela-
ted with clinical parameters.

Key words: Biomarkers nutritional intake, exposure, meta-
bolomic, dietary intervention.
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PS5-57 Early programming and nutrition in Latin
America

MATERNAL CALCIUM INTAKE AND MODELING OF
FETAL BLOOD PRESSURE

J. Belizan

Instituto de Efectividad Clinica, Buenos Aires, Ar-
gentina

Our interest in the relationship between calcium intake and
blood pressure started from the observation of indigenous wo-
men in Guatemala. Those women have a high calcium intake
due to the Mayan tradition to treat corn with lime and have
a very low incidence of hypertensive disorders of pregnancy.
These observations led us to hypothesize that the incidence of
one of the most severe forms of hypertension during pregnan-
cy, pre-eclampsia, can be reduced in populations of low calcium
intake by calcium supplementation (1). In agreement with this
hypothesis, a recent meta-analyses including 11 randomized
controlled trials have shown that in communities with low
dietary calcium intake, calcium supplementation during preg-
nancy is associated with a 68 % (from 51% to 79%) reduction
in the incidence of pre-eclampsia (2). Our group performed a
large, randomized controlled trial of calcium supplementation
during pregnancy (3) in a population with low calcium intake,
and 7 years later we conducted the follow-up of children born
from these mothers (4). This study showed that the offspring of
calcium supplemented mothers had a lower incidence of high
blood pressure than offspring of mothers receiving placebo,
suggesting a role of fetal calcium restriction on the genesis of
hypertension in later life. We have shown in Wistar-Kyoto rats
that maternal dietary calcium intake during pregnancy has a
modeling effect on offspring’s blood pressure. Rats exposed in
utero to a calcium deficit develop high blood pressure during
adulthood (5).

References 1. Belizan JM et al Am J Obstet Gynecol 1988;

158:898

2. Hofmeyr GJ et al. Cochrane Database of
Systematic Reviews 2010, Issue 8. Art. No.:
CD001059

3. Belizan JM et al. NEJM. 1991; 325: 1399

4. Belizan JM et al. BM]J 1997; 315:281 5. Ber-
gel E and Belizan JM. Br ] Obstet Gynaecol.
2002;109:5405

Key words: Calcium supplementation, children, pregnancy.
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BODY MASS INDEX AT BIRTH, SCHOOL AGE
AND ADULTHOOD AS PREDICTOR OF IMPAIRED
BLOOD PRESSURE IN YOUNG ADULTS IN LATIN
AMERICA

AA. Ferraro', V. Cardoso?, C. Grandi®, A M. Silva*, H. Bet-
tiol’, M A. Barbieri?

'"Universidade de Sao Paulo, Sédo Paulo, Brazil
2Universidade de Sdo Paulo - Ribeirao Preto, Sao
Paulo, Brazil

3Hospital Materno-Infantil Ramén Sard4, Buenos
Aires, Argentina

“Universidade Federal do Maranhéao, Sao Luis, Brazil

Background and objectives: Birth weight and weight gain
have been associated with high adult systolic blood pressure
(BP) but not with high diastolic BP. Less well known is if the
association between weight gain with high PHT or HT changes
across the life cycle. The objective of this study is to assess the
independent association of body mass index (BMI) measured
in three points in the life cycle with adult PHT and HT.

Methods: A prospective cohort of all living born in the
city of Ribeirao Preto, Brazil, was assessed at birth (1978/79),
school-age (1987/88) and adulthood (2002/04). Data on neo-
natal variables, socioeconomic position and anthropometry of
all three moments as well as adult RF for HT were present for
1143 subjects. Conditional weight analysis was performed to
assess the risk of repeated-in-time measurements.

Results: Lower BMI at birth was associated with diastolic
HT (RR=3.10; 95%CI 1.08-8.88). Higher BMI gain between
birth and school age was associated with adult diastolic PHT
& HT (respectively RR=2.78; 95%CI 1.67-4.64 & RR=6.79;
95%CI 1.82-25.46). Higher BMI gain between school age and
adulthood was associated with both systolic PHT & HT (res-
pectively RR=2.29; 95%CI 1.57-3.34 & RR=4.68; 95%CI 2.34-
9.36) and diastolic PHT & HT (respectively RR=2.37; 95%CI
1.43-3.82 & RR=14.94; 95%CI 3.42-64.67). These effects were
significant after adjustments for traditional HT risk factors and
possible confounders.

Conclusion: Low BMI at birth, BMI gain between birth and
school age, and BMI gain between school age and adulthood
are all associated with adult diastolic HT. BMI gain between
birth and school age is associated with both adult diastolic PHT
and HT, whereas BMI gain between school age and adulthood
is associated with systolic and diastolic PHT and HT.

Key words: Cohort, body mass index, hypertension, life
course epidemiology.
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MATERNAL OBESITY AND NEONATAL INSULIN
RESISTANCE IN THE ORIGIN OF METABOLIC SYN-
DROME IN CHILDHOOD

M. Farias'? R. Villalobos', P. Sdez', F. Westermeier', J.
Poblete’, J P. Kusanovic'*, F. Mardones-Santander’, L.
Sobrevia'?

'Division of Obstetrics and Gynecology, School of
Medicine, Faculty of Medicine, Pontificia Universi-
dad Catdlica de Chile, Chile

*Cellular and Molecular Physiology Laboratory
(CMPL), Centre of Medical Research (CIM), School of
Medicine, Faculty of Medicine, Pontificia Universi-
dad Catolica de Chile, Chile

*Division of Public Health, School of Medicine,
Faculty of Medicine, Pontificia Universidad Catolica
de Chile, Chile

“Dr. Sétero del Rio Hospital, National Health Service,
Santiago, Chile

Obesity during pregnancy has been recognized as an in-
dependent risk factor for maternal and fetal complications,
including congenital anomalies, gestational diabetes mellitus,
gestational hypertension and preeclampsia, caesarean delivery,
macrosomia (birth weight > 4000 g), increased neonatal adi-
posity and hyperinsulinemia. In addition to perinatal compli-
cations associated to maternal obesity, rising epidemiological
evidence has suggested the intrauterine programming of whole
body insulin resistance (IR) in the offspring of obese pregnant
woman, evaluated both at early neonatal stage and at young
adulthood. Our cohort data showed association among eleva-
ted neonatal anthropometry measurements (birth weight and
height) and increased levels of waist circumpherence and blood
pressure in childohood, two components of the metabolic syn-
drome (MetS). In the other hand, the homeostasis model asses-
ment index of insulin resistance (HOMA-IR) was correlated to
the number of MetS components in this population. In order to
describe potential mechanisms of relationship between mater-
nal obesity and future development of MetS, we have evaluated
modulators of neonatal insulin signaling pathway in human
and animal models of maternal obesity. We have found in-
creased levels of neonatal insulin secretion (serum C-peptide)
and sub-clinical markers of cellular insulin resistance and en-
doplasmic reticulum stress (ER-stress) in offsprings of women
with maternal weight excess. The ER stress response has been
related to IR and diabetes mellitus development in multiple
models of obesity. Thus, a mechanistic link could be propo-
sed between maternal obesity, ER stress and IR in fetal tissues
as part of the physiopathology route that connects abnormal
intrauterine nutrition with elevated risk of MetS in childhood.

Acknowledgement: FONDECYT (1121145, 1110977,
1090594), CONICYT (ACT-73 PIA).

Key words: Maternal obesity, insulin resistance, er stress,
metabolic syndrome.
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FOLLOW UP OF A COHORT OF MALNOURISHED
CHILDREN AT AGE 20-30 YEARS

J. Rozowski', L. Moreira’, M J. Escaffi’, L. Rodriguez? T.
Pizarro? S. Muzzo’, F. Monckeberg?

'Pontificia Universidad Catolica de Chile, Santiago
de Chile, Chile

2Corporation for Infant Nutrition (CONIN), Santiago
de Chile, Chile

3Universidad Diego Portales, Santiago de Chile,
Chile

Infant malnutrition was highly prevalent in Chile during
the first half of the 20th century, reaching 20% in 1970. In order
to alleviate hospital overcrowding a corporation (CONIN) was
created in 1977 that housed children below 2 years of age once
they were stabilized in public hospitals. The residences provi-
ded food, child and medical care and nutrition education to
the mothers. A cohort from Curic, a city 180 km south of San-
tiago is being formed with adults that suffered moderate and
severe protein-calorie malnutrition (PCM) in their first 2 years
of life and currently are 20-30 years old. 256 charts available
were examined and 180 were selected from children modera-
tely and severely malnourished (Gomez classification) during
the first two years of life. Weight at birth, gestational age, lacta-
tion, weight progression and complete medical records during
their residence were available in the charts. Adults were evalua-
ted for socioeconomic level, food intake, insulin resistance and
anthropometry. They had 148 days of residence at the center.
40 % were women. The formation of the cohort will allow to
assess the effect of early PCM on adults and their progeny.

Key words: Infant malnutrition, cohort, adults, follow-up.

EARLY GROWTH AND BIOLOGICAL MATURATION
S. Cruchet

Institute of Nutrition and Food Technology (INTA),
Santiago de Chile, Chile

Increasing evidence indicates that excess adiposity is asso-
ciated with accelerated skeletal and sexual maturation although
results are not always consistent across sexes or ethnic groups.
Also, it has been also suggested that some of these relationships
would originate in the first years of life. Since 2006 we have
followed ~1100 Chilean children (50% girls) from low-middle
socioeconomic class in the Growth and Obesity Chilean Co-
hort Study (GOCS). In these children we have collected detai-
led anthropometric information from birth to 10y of age and
we have also characterized biological maturation with ultra-
sound bone age, DHEAS concentrations, and Tanner staging.
We will present data that shows that obese prepubertal GOCS
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children compared to normal counterparts have accelerated
maturation, particularly in terms of skeletal maturation. We
will also present evidence that linear and ponderal growth du-
ring infancy is associated with maturation status in childhood,
although magnitude and direction of the associations vary by
sex and by type of indicator assessed. Taken altogether, we be-
lieve our results suggest that maturation status is a key compo-
nent for judging the adequacy of growth.

Key words: Early growth, obesity, skeletal maturation, adre-
narche.

A NEW STANDARD FOR INSULIN RESISTANCE
AND ITS ASSOCIATION WITH THE METABOLIC
SYNDROME IN CHILEAN SCHOOL AGE CHILDREN

S. Barja

Department of Pediatrics,Pontificia Universidad
Catolica de Chile, Santiago de Chile, Chile

Insulin Resistance (RI) has been proposed like the common
pathogenic mechanism for the different risk factors that cons-
titute the Metabolic Syndrome (MS). In studies of adult popu-
lation the estimation of RI by means of Homeostasis Metabolic
Assessment index(HOMA )has allowed to find an association
to cardiovascular risk and especially to evaluate and follow the
development of type 2 Diabetes Mellitus. Generally agreed in-
sulin or HOMA cut-off levels for the pediatric population do
not exist. This is due in part because the measurement of in-
sulinemia presents a significant inter and intra-individual va-
riation, and has a high dependency of the used technique. In
addition, in children it is influenced by sex, age, pubertal ma-
turation and also by genetic and cultural factors, which makes
necessary to have local standards. The objective of this talk is to
briefly present the development of a new standard of reference
for insulinemia and HOMA, in a Chilean population of chil-
dren and adolescents*. This reference enables a better clinical
interpretation of RI, suggesting cut-off points for identifying
children with higher risk according to sex and pubertal matu-
ration. Its relationship to abdominal obesity and the agreement
with different criteria for MS are also presented.

*Barja S, Arnaiz P, Dominguez MA, Villarroel L, Cassis
B, Castillo O, Salomé G, Farias M, Goycoolea M, Quiroga T,
Mardones F. Normal plasma insulin and HOMA values among
Chilean children and adolescents. Rev Med Chile 2011; 139:
1444-1452.

Key words: Insulin,insulin resistance,children,metabolic
syndrome.
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ASSOCIATION OF PRE AND POST NATAL GROWTH
WITH METABOLIC SYNDROME COMPONENTS
DURING CHILDHOOD

F. Mardones, A. Dominguez, L.Villarroel

Pontificia Universidad Catdlica de Chile, Santiago
de Chile, Chile

Background and objectives: Fast weight gain and linear
growth in children in the first two years of life have been re-
cently proven to result in substantial gains in height in schoo-
ling in relatively poor countries (Adair LS et al. Lancet 2013;
published online). We aimed to assess the relative influence
of weight gain and linear growth at 6 and 10-13 years old on
metabolic syndrome (MS) components and insulin resistance
(IR).

Methods: We used data of 20 public schools (n=1556) from
a relatively low income area of Santiago, Chile. Retrospective
information on perinatal variables and anthropometry at 6
years old was obtained. Present data on MS and HOMA-IR was
also obtained. In order to account for linear growth in height
and weight on the MS components, we used the so-called con-
ditional weight gain method. To quantify the odds ratio (OR)
of non normal values, logistic regression models were used.

Results: Birth length (BL) was almost significantly asso-
ciated with waist circumference (WC), decreasing the odds
of WC (OR: 0.93 (0.87-1.00)). Birth weight (BW), relative or
conditional on BL, also decreased the odds of WC (0.45 (0.35-
0.57)).Relative height gain at 6 years old increased the odds of
triglycerides (TG) (1,04(1,02-1,06)), IR (1,05(1,03-1,08)) and
MS (1,05(1,01-1,09)).Relative weight gain at 6 years old increa-
sed the odds of HDL (1.05(1.01-1.09)), TG (1.11(1.07-1.15)),
blood pressure (BP) (1.07(1.03-1.12)), IR (1.22(1.17-1.27))
and MS (1.21(1.15-1.28)).Height gain to present examina-
tions increased the odds of glycemia (GLI) (1,08(1,05-1,11)),
HDL (1,02(1,001-1,05)) and IR (1,09(1,07-1,11)). Relative
weight gain to actual examination increased the odds of HDL
(1.05(1.03-1.07)), TG (1.07(1.06-1.09)), BP (1.04(1.02-1.06)),
HOMA (1.15(1.13-1.18)) and MS (1.13 (1.10-1.16)). All varia-
bles were inversely associated to WC.

Conclusion: Linear excess height gain and relative weight
gain increases the risk of having MS at 10-13 years old, and its
components, except for WC that performs in the opposite way.

Key words: Childhood, metabolic syndrome, obesity,
anthropometry, insulin resistance, blood lipids, blood pressure.
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PS5-65 Metabolic and nutritional aspects of ge-
netic diseases

THERAPEUTIC STRATEGIES IN ORGANIC ACIDU-
RIAS

B. Perez, L R. Desviat, M. Ugarte

Centro de Diagnostico de Enfermedades Molecula-
res, Centro de Biologia Molecular, CIBERER, Univer-
sidad Auténoma de Madrid, Madrid, Spain

Propionic (PA) and methylmalonic acidurias (MMA) are
the most frequent forms of branched-chain organic acidurias.
PA is caused by genetic defects in either alpha or beta subunits
of the nuclear encoded mitochondrial protein propionyl-CoA
carboxylase (PCC) and four defects involved in B12 transport,
synthesis of active cofactor adenosylcobalamin (AdoCbl) and
for the apoenzyme methylmalonyl-CoA mutase (MUT) cau-
sing MMA. Currently there is no cure for these diseases and
therapeutic options include dietary restriction of substra-
tes and carnitin and pharmacological biotin and cobalamin
supplementation is part of the usual treatment. Efforts are now
being directed towards exploring alternative therapies based
on identifying new targets in the context of personalized medi-
cine. The analysis of the mitochondrial dysfunction performed
in the primary dermal fibroblasts have revealed the presence of
high doses of ROS species and subsequent release of apoptosis
pathway and also mitochondrial bioenergetic impairment and
fission of the mitochondrial reticulum. Multiple combinations
of conventional and novel pharmacological and nutritional in-
terventions to improve the oxygen consumption which increa-
se energy metabolism and to ROS scavenger in specific tissues
organs will be necessary. In fact, the vitamin B12 and others
antioxidants ameliorate the ROS content in patients-derived
fibroblast. Additionally, we have obtained promising results on
antisense therapy to rescue and modulate the splicing process
caused by deep intronic mutations and we have also genera-
ted a proof-of-concept to use read-through drugs to transla-
te transcripts bearing nonsense changes. Finally, we have de-
tected some pharmacological chaperones, small compounds
which are able to increase the activity of the some destabilizing
mutant forms of adenosylcobalamin transferase protein affec-
ted in MMA cblB. In summary, the knowledge gained from
the comprehensive study of the genetic and functional basis of
these diseases has enabled us to generate proof-of-principles to
use genetic and pharmacological drugs as possible therapeutic
interventions for PA and MMA.

Key words: Adenosylcobalamin, propionic aciduria,
methylmalonic aciduria, vitamin B12.
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NUTRITIONAL ASPECTS OF PHENYLKETONURIA
AND METHYLMALONIC ACIDEMIA

V. Cornejo, E. Raimann, J F. Cabello, G. Castro, V. Hamil-
ton, C. Arias, A. Valiente, K. Betta, M. Colombo

Laboratory of Genetic and Metabolic Diseases,
Institute of Nutrition and Food Technology (INTA),
University of Chile, Santiago, Chile

Phenylketonuria (PKU) and Methylmalonic Acidemia
(MMA) are inborn errors of metabolism with an autosomal re-
cessive inheritance. In a 95% of PKU cases is due to the absence
or deficiency of the enzyme phenylalanine hydroxylase. If not
diagnosed and treated during the neonatal period, there is a
progressive deterioration of the central nervous system (CNS)
causing severe mental retardation (MR). The hydroxylase gen
is in chromosome 12q22-q24.1. There are more than 600 mu-
tations described. Treatment consists on a phenylalanine (Phe)
restricted diet, based on special formulas free of Phe. MR is
prevented if the Phe levels are maintained below 8.0 mg/dl,
through life time. Because this is a very strict diet during school
age and adolescence, the adherence to treatment diminishes
considerably. For this reason new alternatives of treatment
have been developed, such us the use of neutral amino acids
(LNAA), glycomacropeptides (GMP) and tetrahydropterin
(BH4). This last one has been very effective in variant muta-
tions. MMA is due to the deficit of the enzyme methylmalonyl
CoA or a defect in its cofactors: cblA, cblB, cblC all dependent
of vitamin B12. Clinical presentation consists of hyperammo-
nemia, metabolic acidosis, progressive CNS dysfunction lea-
ding to coma and death. Treatment in the acute phase requires
a rapid removal of methylmalonic acid and ammonia by extra-
corporeal methods. During the chronic phase a special diet is
indicated, restricted in the amino acids methionine, threonine,
valine and isoleucine (MTVI). Tolerance for intact protein is
low. Patients must be supplemented with special formula free
of MTVI, L-carnitine (100 mg/kg/day) and B12 (10 mg/day
oral or 1 mg/day intramuscular). It is important to point at the
fact that an early and well controlled treatment permits normal
growth and development.

Key words: Inborn errors of metabolism, methylmalonic
acidemia, phenylketonuria.
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OMEGA-3 FATTY ACIDS AND INBORN ERRORS OF
METABOLISM

M. Gil-Campos', P. Sanjurjo-Crespo?

'Department of Pediatrics, University Reina Sofia
Hospital, Maimonides Institute For Biomedical Re-
search (IMIBIC), Cérdoba, Spain

Division of Metabolism, Hospital de Cruces and
Basque University, School of Medicine, Bilbao,
Spain

N-3 polyunsaturated fatty acids have multiple functions un-
der investigation in metabolic inborn errors. In premature in-
fants and neonates, functions in visual and neurological deve-
lopment have been shown; however, their effects are still being
studied on certain chronic neurological diseases, inflammatory
and metabolic disorders. Docosahexaenoic acid (DHA) is a n-3
polyunsaturated fatty acid with multiple functions conferred
under study. The DHA requirements are not fixed but recom-
mendations must be based on inputs that mimic the composi-
tion of breastfeeding, and in older children and pregnants or
in lactation, ensure to intake a similar quantity as the intake
of oily fish at least twice a week. It is essential to recognize the
need for supplementation of DHA in some diseases that res-
tricted diets or may induce altered metabolism resulting in
deficit, and to found scientific evidence on its effects. The aim
of this review is to examine the effects of long chain polyun-
saturated fatty acids supplementation in preventing cognitive
impairment or retarding its progress, and nutritional deficits,
in children with inborn errors of metabolism. All double-blind,
placebo-controlled, randomized trials, and other studies in
which supplements of omega-3 were administered in children
with inborn errors, or studies that evaluate omega-3 fatty acids
status in plasma in these pathologies, were analyzed. Few ran-
domized controlled trials fulfilled the inclusion criteria for this
specialized review but there is evidence that, in several inborn
errors in children, there is a deficit in omega-3 fatty acids, and
supplementation may improve function, or prevent the pro-
gression of impairment. Nonetheless, further investigations are
needed on this issue.

Key words: Amino acid metabolism, children, docosa-
hexaenoic acid, omega-3 fatty acids, peroxisomal disorders,
urea cycle disorders.
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STRATEGIES FOR SEARCHING GENETIC CAUSES
OF NUTRITION-RELATED EXTREME METABOLIC
PHENOTYPES

JL. Santos’, V. Cortés', S. Zanlungo?, J F. MiqueP

'Department of Nutrition, Diabetes and Metabo-
lism, School of Medicine, Pontificia Universidad
Catolica de Chile, Santiago, Chile

2Department of Gastroenterology, School of
Medicine, Pontificia Universidad Catdlica de Chile,
Santiago, Chile

The arrival of novel genetic technologies offers an unprece-
dented capacity for the analysis of the human genome and for
the understanding both rare and common human diseases. In
the last years, the combination of exome/genome sequencing,
analysis of the genome-wide landscape of insertions-deletions,
linkage analysis, and the application of -omics disciplines (no-
tably metabolomics) have been used as a powerful weapon to
disentangle genetic causes of metabolic diseases. As an exam-
ple of the application of these technologies, a syndrome cha-
racterized by epilepsy and neurological impairment was linked
to mutations in the enzyme Branched-Chain Ketoacid Deshy-
drogenase Kinase (Novarino et al. Science 2012; 338: 394-397),
opening the possibility of a personalized treatment based on
the dietary supplementation of branched-chain amino acids.
A number of genetic strategies have been used in the discovery
of new genetic mutations causing metabolic diseases in Chi-
le. We show the identification of mutations in Chilean families
with multiple affected cases of early-onset cholesterol gallstone
disease through whole-exome sequencing. Through a genome-
wide analysis of genetic markers, we identified a nonsense mu-
tation in the APOAS5 gene in a Chilean consanguineous family
with multiple affected cases of severe hypertriglyceridemia.
Using a targeted-sequencing approach, we have also found mu-
tations involved in the Lecithin: Cholesterol Acyltransferase
deficiency characterized by very-low plasma HDL-cholesterol
levels, congenital generalized lipodystrophy causing diabetes
and extreme leanness, bile acid inborn errors such as cerebro-
tendinous xantomathosis, Niemann-Pick Type B disease and
monogenic forms of diabetes and obesity. The combination of
cutting-edge genomic, metabolomic and molecular technolo-
gies constitutes a powerful weapon to find causes of genetic
disorders, with potential application in common multifactorial
nutrition-related diseases. The identification of genetic causes
of rare metabolic conditions leads to accurate molecular diag-
noses and, in some cases, to personalized nutritional or phar-
macological treatments.

Key words: Metabolic diseases, genetics, diabetes, obesity,
lipid disorders.
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T2 NUTRITION THROUGH LIFE COURSE

NPS1-2 Efficacy of lipid-based nutrient supple-
ments for prevention of maternal and infant un-
dernutrition in Africa: Results of the iLiNS Project

INTRODUCTION TO THE INTERNATIONAL LIPID-
BASED NUTRIENT SUPPLEMENTS (ILINS) PRO-
JECT

K. Dewey', P. Ashorn?

'Department of Nutrition, University of California,
Davis, USA

2Department of International Health, School of Me-
dicine, University of Tampere, Tampere, Finland

Tackling undernutrition, including micronutrient deficien-
cies, is a high priority and potentially high-return development
investment. Infants, young children and pregnant and lacta-
ting women in lower income countries are most vulnerable
due to their high nutrient requirements and limited access to
nutrient-rich foods. For these groups, innovative and low-cost
approaches are needed to fill gaps in essential nutrients. The
goal of the iLiNS Project is to provide information on the use
of lipid-based nutrient supplements (LNS) to reduce undern-
utrition. LNS are a family of products designed to deliver nu-
trients to vulnerable groups. In addition to providing multiple
micronutrients, LNS also provide energy, protein, and essen-
tial fatty acids. Drawing on the positive experience with LNS
for the treatment of acute malnutrition, the iLiNS Project fo-
cuses on developing LNS products for prevention of undern-
utrition, particularly child stunting, and evaluating their im-
pact. The iLiNS Project includes four randomized controlled
efficacy trials in Malawi, Ghana, and Burkina Faso, designed
to answer key questions about the efficacy of “small-quantity”
LNS (generally 20 g/d, ~118 kcal/d). The trial LNS products
were developed to be mixed with and enrich locally available
foods, and not to replace them. Two of the trials (iLiINS-DOSE
and iLiNS-ZINC) targeted children beginning at 6 or 9 months
of age, respectively, following them to 18 months of age. Two
other trials (iLINS-DYAD) are evaluating the impact of LNS
developed especially for and given to women during pregnancy
and the first 6 mo of lactation, as well as child-LNS provided
to their children from 6 to 18 months. The iLiNS Project also
extends beyond efficacy trials to explore a range of socioecono-
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mic issues, including cost-effectiveness, willingness to pay for
the LNS products, and possible product delivery systems.

Acknowledgement: Bill & Melinda Gates Foundation and
the U.S. Agency for International Development’s FANTA pro-
ject, managed by FHI 360.

Key words: Infants, lipids, women, pregnancy, undernutri-
tion.

EFFICACY OF REDUCED-COST LNS FORMULA-
TIONS FOR INFANTS AND YOUNG CHILDREN IN
MALAWI: THE ILINS-DOSE TRIAL

K. Maleta’, J. Phuka', K. Dewey? U. Ashorn’, S. Vosti*, P.
Ashorn?

'Department of Community Health, College of Me-
dicine, University of Malawi, Blantyre, Malawi
2Department of Nutrition, University of California,
Davis, Davis, USA

3Dept. of International Health, School of Medicine,
University of Tampere, Tampere, Finland
‘Department of Agricultural and Resource Econo-
mics, University of California, Davis, Davis, USA

Background and objectives: Complementation of infant
diet with lipid-based nutrient supplements (LNS) has been
suggested to improve growth and reduce morbidity. The daily
quantity and the milk content of LNS affect its cost . The iLiNS
Project developed different formulations of lipid-based nutrient
supplements (10, 20 or 40g/d, with and without milk powder)
for infants and children, to enrich complementary food with
essential fatty acids, high quality protein and micronutrients.
To evaluate the efficacy and safety of various formulations of
LNS in infants and children.

Methods: Randomized single blind controlled trial enro-
lling six month old infants. Infants were randomized to one
of six groups to receive daily 10, 20, or 40 g of LNS containing
milk powder, 20 or 40 g of milk-free LNS, or no supplement
until 18 mo of age. The daily ration contained approximately 1
RDA of micronutrients and 56 to 243 kcal of energy. The food
supplements were delivered at home at 2 week intervals. Parti-
cipants underwent a morbidity evaluation weekly, a limited de-
velopment assessment 4-weekly, anthropometric evaluation at
26-week intervals and laboratory analyses at enrollment and at
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18 mo. Growth and complete developmental assessments were
done at 18 months.

Results: In total 1932 infants were enrolled of whom 1556
completed follow up at 18 months. During the follow-up period
81 children died while 295 dropped out for various reasons.
The effects of the intervention on length, changes in anthropo-
metric indices, anaemia and incidence of adverse events will
be presented.

Conclusion: The effect of various doses of LNS in compari-
son to no supplementation will be discussed.

Acknowledgement: Bill & Melinda Gates Foundation

Key words: Lipid-based nutrient supplements, child
growth, efficacy.

SMALL-QUANTITY  LIPID-BASED NUTRIENT
SUPPLEMENTS TOGETHER WITH MALARIA AND
DIARRHEA TREATMENT IMPROVE GROWTH AND
NEUROBEHAVIORAL DEVELOPMENT IN YOUNG
BURKINABE CHILDREN

S. Hess', S. Abbeddou’, E. Yakes?, J. Somé’?, E. Prado’,
Z. Ouédraogo’, R. Guissou?, S. Vosti*, J B. Ouédraogo’,
K. Brown’

'Program in International and Community Nutri-
tion, Department of Nutrition, University of Califor-
nia, Davis, USA

2Nutrition Program, Department of Individual, Fa-
mily and Community Education, University of New
Mexico, Albuquerque, USA

3Institut de Recherche en Sciences de la Santé,
Bobo-Dioulasso, Burkina Faso

‘Department of Agricultural and Resource Econo-
mics, University of California, Davis, USA

Background and objectives: Supplementing young
children’s diets with small-quantity lipid-based nutrient supple-
ments (SQ-LNS) is a promising strategy to prevent growth res-
triction and improve development, but the optimal amount
of zinc to include in these products is uncertain. We assessed
zinc-related functional responses among young Burkinabe
children who received micronutrient products (SQ-LNS con-
taining 0, 5 or 10 mg of zinc and 5 mg zinc or placebo tablets)
provided with or between meals.

Methods: In a partially masked, placebo-controlled, rando-
mized trial, 34 communities were assigned to immediate (II) or
delayed intervention (DI). 2469 eligible II children were ran-
domly assigned to receive 20g LNS/d with varying contents of
zinc along with zinc or placebo tablets, and treatment of ma-
laria and diarrhea from 9-18 months of age. Children in DI
(n=797) received neither SQ-LNS nor morbidity treatment.
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Length, weight and mid-upper arm circumference (MUAC)
were measured at 9 and 18 months in all children. Motor, lan-
guage, and personal-social development was assessed at 18
months in a randomly selected subgroup (n=747 II; n=376 DI).

Results: Reported compliance was 95% for SQ-LNS and ta-
blets. Length, weight, MUAC, and developmental scores were
significantly greater at 18 months in children who received SQ-
LNS and morbidity treatment (p<0.001) compared to children
in DI. Stunting prevalence at 18 months was 39% in children in
DI and significantly reduced to 24 - 33% in children in the II
groups (p<0.0001). There was no difference in growth, stunting
prevalence or development among the four II groups, which
are still blinded.

Conclusions: Providing 20g of LNS daily with or without
zinc along with malaria and diarrhea treatment significantly
improved growth and motor, language, and personal-social
development and reduced stunting prevalence in young Bur-
kinabe children.

Acknowledgement: Funded by the Bill & Melinda Gates
Foundation.

Key words: lipid-based nutrient supplement, LNS, growth,
stunting, neurobehavioral development.

EFFICACY OF LNS PRODUCTS FOR PREGNANT
AND LACTATING WOMEN: PREGNANCY OUTCO-
MES FROM THE ILINS-DYAD STUDIES IN GHANA
AND MALAWI

S. Adu-Afarwuah’, A. Lartey', H. Okronipa’, K. Maleta?,
P.Ashorn?, U. Ashorn?, J. Phuka?, S. Vosti*, K. Dewey*

'University of Ghana, Legon, Ghana
2University of Malawi, Republic of Malawi
3University of Tampere, Tampere, Finland
“University of California, Davis, USA

Background and objectives: Nutrient deficiencies are com-
mon among pregnant women in low-income countries. The
iLINS Project developed small-quantity lipid-based nutrient
supplements (LNS, 20 g/d, ~118 kcal) for pregnant and lac-
tating women, to enrich local diets with essential fatty acids,
high-quality protein and micronutrients. To examine the
effects of LNS, multiple micronutrient (MMN) tablets, and
iron-folic acid (IFA) tablets on pregnancy outcomes in Ghana
and Malawi.

Methods: Randomized, partially double-blind, controlled
trial enrolling pregnant women < 20 wk gestation) attending
ante-natal clinics. In all, 1320 women in Ghana and 1391 in
Malawi were randomized to one of three treatments daily: (a)
IFA (60 mg Fe, 400 mcg folic acid); (b) MMN containing 1-2
RDA of 18 micronutrients including 20 mg Fe, and (c) LNS
with similar micronutrient content as MMN, plus Ca, P, K,
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Mg. Baseline data were collected at enrollment. Women were
visited biweekly until delivery. Blood and urine samples were
collected at enrollment and at 36 wk gestation. Birth weight
was measured within 48 h after delivery; other measurements
(length, head circumference) were generally performed within
48 h in Ghana and within 14 days in Malawi.

Results: Mean gestational age at enrollment was 16 wk in
both sites. In total, 1294 women in Ghana and 1302 women
in Malawi were followed through delivery (or termination of
pregnancy). Attrition was mainly due to permanent reloca-
tion from the study site. Pregnancy outcome data are currently
being analyzed. The effects of the intervention on birth weight
and length, duration of pregnancy and maternal anemia will
be presented.

Conclusion: The effect of LNS in comparison to MMN and
IFA on pregnancy outcomes will be discussed.

Acknowledgement: Bill & Melinda Gates Foundation and
the U.S. Agency for International Development’s FANTA pro-
ject, managed by FHI 360.

Key words: Lipid-based nutrient supplements, multiple mi-
cronutrients, pregnancy outcomes.

WILLINGNESS-TO-PAY FOR LNS PRODUCTS AND
COST-EFFECTIVENESS ESTIMATES FOR THE ILINS
PROJECT SITES

S. Vosti, K. Adams, J. Humber, T. Phiri, E. Ayifah, R. Guis-
sou, P. Ashorn, A. Lartey, K. Maneta, J B. Ouedraogo, K.
Dewey

Department of Agricultural and Resource Econo-
mics, UC Davis, Davis, California, USA

Background and Objectives: Households’ perceived be-
nefits, i.e., their stated willingness-to-pay (WTP), from consu-
ming small-quantity lipid-based nutrient supplements (LNS)
influence the economic viability of retail outlets for them, and,
alongside comprehensive estimates of the products’ cost-effec-
tiveness (CE), can help guide public policy action when WTP
falls short of LNS costs. This presentation will provide preli-
minary evidence on WTP and CE estimates for LNS products
tested in the context of the International Lipid-Based Nutrient
Supplements (iLiNS) Project in Malawi, Ghana and Burkina
Faso.

Methods: Field-based contingent valuation methods pro-
vide estimates of WTP for LNS for pregnant/lactating women
(LNS-P&L) and for children 6-24 mo of age (LNS-child). Ex-
perimental auctions provide incentive-compatible estimates
of WTP for LNS-P&L (Ghana). Estimates of LNS production,
transportation, distribution and household consumption costs
are taken from iLiNS Project sites. CE estimates will be repor-
ted for birth outcomes (Malawi and Ghana), and for linear
growth (Burkina Faso and Malawi-DOSE).
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Results: Hypothetical WTP at baseline for LNS-child (one
20g sachet) was approximately US$0.39 (Ghana), US$0.23
(Burkina Faso) and US$0.20 (Malawi-DOSE). Hypothetical
WTP at baseline for LNS-P&L (one 20g sachet) was approxi-
mately US$0.56 (Ghana) and US$0.17 (Malawi-DYAD). Expe-
rimental WTP for LNS-P&L was approximately US$0.25 per
20g sachet (Ghana). Several household characteristics that
could be used for programmatic targeting, e.g., number of chil-
dren under five years of age, were associated with WTP. CE
results are still in progress.

Conclusions: Hypothetical WTP is greater than zero for
most respondents in all study areas and average WTP is abo-
ve expected average national production costs for all LNS
products; hence, LNS products may be commercially viable.
However, significant proportions of respondents reported
WTP below expected average production costs, especially in
Malawi, signaling the need for alternative mechanisms for rea-
ching resource-poor households.

Acknowledgement: Funded by the Bill & Melinda Gates
Foundation.

Key words: Willingness-to-Pay; LNS Products; Cost-Effec-
tiveness.

THE BREASTFEEDING, ANTIRETROVIRALS, AND
NUTRITION (BAN) STUDY IN MALAWI: USE OF
QUALITATIVE METHODS TO GUIDE STUDY DE-
SIGN AND EVALUATION OF A RANDOMIZED CON-
TROLLED TRIAL

M. Bentley’, A. Corneli?, M. Parker®, C. Chasela**, D. Ka-
yira®, A. Moses?, M. Tembo?, C. van der Horst®, D. Jamie-
sonS, L. Adair’

'Department of Nutrition, Carolina Population Cen-
ter, University of North Carolina, Chapel Hill, USA
2FHI3601, Durham, USA

3PATH, Seattle, USA

“Division of Epidemiology and Biostatstics, School
of Public Health, University of Witwatersrand,
Parktown, South Africa

>Division of Infectious Diseases, School of Medicine,
University of North Carolina, Chapel Hill, USA

5U.S. Centers for Disease Control and Prevention,
Atlanta, USA

Background and objectives: Qualitative research can be
used to ensure that study interventions are culturally appro-
priate and that they have been implemented as expected. To
use qualitative methods to inform the design and evaluate the
implementation of the Breastfeeding, Antiretrovirals, and Nu-
trition (BAN) study.
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Methods: In-depth interviews with HIV-infected mothers,
health providers and community leaders (n=73); focus group
discussions with pregnant women, fathers, and grandmothers
(n=12); home observation visits, including 24h dietary recalls
(n=35); and taste tests of maternal nutritional supplements
(n=52) guided study design. In-depth interviews with women
who had completed the BAN study (n=45) assessed the accep-
tance and feasibility of exclusive breastfeeding for 6 months
and of using lipid-based nutrient supplements (LNS) as a
breastmilk replacement in 24-48 week infants.

Results: Based on formative research, the original BAN stu-
dy design was modified in several ways: a pictorial guide was
developed for the consent process, the amount of blood drawn
from infants was kept to a minimum, the period of weaning
was lengthened from a few days to 4 weeks, a nutritional
supplement for weaned infants was added, and a nutritional
supplement for lactating mothers was selected. Interviews af-
ter the study indicated that exclusive breastfeeding and early
weaning were feasible and women felt supported by study nur-
ses. LNS was accepted as a breastmilk replacement and incor-
porated into usual infant diets.

Conclusions: Qualitative research conducted before and
after the BAN study proved beneficial in assuring the cultural
acceptance of study procedures and allowed researchers to as-
sess the success of study implementation.

Key words: Antirretrovirals, breastfeeding, infants, nutri-
tion, weaning.

PS1-2 Nutrition and lifestyle in adolescents: The
HELENA study

VITAMIN STATUS IN ADOLESCENTS: IS THERE A
NEED FOR INTERVENTION?

M. Gonzdlez-Gross, J. Valtuena
Universidad Politécnica de Madrid, Madrid, Spain

Research in recent years has shown that vitamin biological
activities are much broader than expected, specifically during
childhood and adolescence, in the setting of risk factors. In the
frame of the HELENA study, selected B-vitamins and antioxi-
dant vitamins have been analysed. Mean concentrations were:
Retinol: 356.4+107.9 ng/mL; a-tocopherol: 9.9 + 2.1 ig/mL; vi-
tamin C: 10.3 + 3.3 mg/L; and B-carotene: 245.6 + 169.6 ng/
mL. 25% had p-carotene deficiency and less than 5% for 4 to-
copherol deficiency. Females showed higher a-tocopherol and
vitamin C values compared with males and 17-year-old boys
had higher retinol levels than the same-aged girls (p = 0.018).
Retinol serum concentrations increased significantly according
to age in both gender, but girls had also significantly increa-
sing a-carotene levels by age. Almost 80% of the sample had
suboptimal 25-hydroxyvitamin D [25(OH)D] levels (39% had
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insuflicient, 27% deficient and 15% severely deficient levels).
Vitamin D concentrations increased with age (p<0.01) and ten-
ded to decrease according to BMI. Following the current cut-
oft for adults, 2% of the adolescents had low cobalamin and 5%
had low holo-transcobalamin concentrations. Approximately
35% of the subjects had plasma folate insufficiency with levels
<13.6 nmol/L and 15% PF deficiency with levels <10.2 nmol/L.
27% of the adolescents could have insufficient RBC folate le-
vels (<566 nmol/L). Five percent had PLP concentrations <20
nmol/L and 20% <30 nmol/L. Moreover, 5% had high tHcy.
THcy increased (P <.001) and PF (P <.001) concentrations de-
creased across age categories. 71% of the females had RBC fola-
te concentrations below the cut-off of 906 nmol/L (400 ng/mL)
that is the protective level set against folate-dependent neural
tube defects. Our results indicate that vitamin D deficiency is
highly prevalent condition in European adolescents and should
be a matter of concern for public health authorities. Followed
by 4-carotene, folate and vitamin B6 concentrations.

Key words: Cobalamin, folate, homocysteine, neural de-
fects, vitamin D.

PS2-10 Energy balance and active living

PERSPECTIVE ON THE INFLUENCE OF PHYSICAL
ACTIVITY ON HUMAN APPETITE AND ENERGY
BALANCE

J. Blundel
University of Leeds, Leeds, UK

The effect of physical activity (PA) on energy balance (EB)
goes beyond the measurement of energy expended (EE) in
exercise or daily activities (sometimes referred to as NEAT).
This is because PA influences not only EE but also has an im-
pact of energy intake (EI). Does sedentariness downregulate EI
to prevent a positive energy balance? and does PA upregulate
EI to prevent a negative energy balance? Logic suggests that a
sedentary lifestyle promotes weight gain. Although not all large
scale surveys or cross cultural studies have supported this con-
cept, it seems likely that when people change from an active to
a sedentary lifestyle, eating habits are not adjusted therefore fa-
vouring a positive EB and tendency for weight gain. The effect
of raising PA EE through exercise is also intensively under in-
vestigation. One classic view is that when PA EE is increased
then compensation occurs (decrease in non-exercise EE or
increase in EI) to prevent any change in EB. In intervention
studies in which exercise is both mandatory and supervised a
weight loss is normally observed. However, the individual va-
riability is very large with some people losing large amounts
of weight and others (approximately 15%) gaining weight. The
important fact is that the weight lost is almost entirely fat tis-
sue whereas the weight gained is lean tissue (fat-free mass).
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This indicates that body weight itself is a very poor indicator of
the response to PA and should not be given importance. More
significant is the change in body composition. Moreover, fo-
llowing PA (even in those people who gain weight) there are
significant health benefits including reductions in blood pres-
sure and heart rate, plasma insulin, waist circumference (and
therefore visceral fat) and increases in cardiovascular fitness.

Acknowledgements: Biotechnology and Biological Scien-
ces Research Council grants: BBS/B/05079 and BB/G005524/1;
SATIN KBBE 7th Framework EC.

Key words: Appetite, body composition, physical activity,
energy balance, exercise.

COMPLEXITY OF METHODOLOGIES FOR STU-
DYING ENERGY BALANCE

D. Allison

University of Alabama at Birmingham, Birmingham,
USA

The study of energy balance can involve many difficult
and specific questions. These questions may relate to whether
energy compensation occurs under a particular set of circum-
stances, whether some circumstances cause differential energy
compensation to a perturbation than other circumstances, pre-
cise measurement of the amount of compensation that occurs,
or the behavioral, biological, or energetic mechanisms through
which any compensation occurs. Methodology will need to
vary as a function of the question asked. Pertinent factors will
include sample size consideration, selection of appropriate con-
trol conditions, and especially measurement issues. Theoretical
and empirical aspects will be discussed and examples provided.

Key words: Enegry balance, energy compensation.

PHYSICAL ACTIVITY:
AND MORBIDITY

S. Blair

Department of Exercise Science, University of South
Carolina, Columbia, South Carolina, USA

IMPACT ON MORTALITY

Sedentary habits are highly prevalent in most countries of
the world. In the U.S. approximately 25-35% of adults are inac-
tive, meaning that they have sedentary jobs, no regular physical
activity program, and are generally sedentary around the house
and yard. Given that sedentary and unfit individuals are at ap-
proximately two-fold higher risk for many health conditions
than those who are moderately active and fit, the population at-
tributable risk (PAR) of inactivity is high. In the Aerobics Cen-
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ter Longitudinal Study (ACLS) the PAR for low fitness in more
than 50,000 women and men followed for many years is 16-
17% of deaths. This is far higher than other putative risk factors
for mortality. For example, obesity accounts for 2-3% of deaths
in this cohort. Another example from the ACLS is that in 3,293
obese men (BMI ,,d30.0), 27% of the deaths might have been
avoided if none of the men had prevalent cardiovascular di-
sease at baseline whereas 44% of the deaths might have been
avoided if none of the men had been unfit. The independent
relative risks for death are comparable for prevalent cardiovas-
cular disease (RR=2.4) and for low fitness (RR=2.3). Over the
past few decades we have largely engineered the need for phy-
sical activity at home, on the job, and during leisure-time out
of the daily lives of most people in industrialized societies. To
address the major public health problem of physical inactivity
we will need to consider and evaluate societal, environmental,
and individual approaches to making physical activity more
common for more people more of the time.

Key words: Exercise, inactivity, physical activity, sedenta-
rism, cardiovascular disease

PERSPECTIVE ON THE INFLUENCE OF DIET/FOOD
CONSUMPTION ON ENERGY BALANCE

G. Varela-Moreiras
University CEU San Pablo, Madrid, Spain

Energy balance refers to the integrated effects of diet, phy-
sical activity, and genetics on growth and body weight over an
individual’s lifetime. Energy density is a relatively new concept
that has been identified as an important factor in body weight
control in adults and in children and adolescents. Environ-
mental changes over the past two decades have increased se-
dentary behaviors, decreased physical activity, and increased
consumption of more energy dense foods and larger portion
sizes. Although an imbalance in energy consumption and ex-
penditure are required to promote inappropriate weight gain,
the relative contributions of each remain not well characte-
rized, mainly due to the lack of appropriate methodology to
evaluate energy balance or lacking of updated data for many
countries. An important gap in knowledge concerns the role of
diet composition in energy balance. Moreover, since diet is in-
creasingly being more complex and not well known. The role of
macronutrients in energy balance will be discussed. Moreover,
some nutrients have been proposed to have bioactive attribu-
tes that may differentially impact energy balance (e.g. dietary
resistant starch or some amino acids). Studies addressing the
impact of diets varying in levels of protein, carbohydrate, fat,
phytochemicals, or ethanol on appetite, food selection and in-
take, and energy expenditure will be evaluated, but also studies
assessing life-stage, racial/ethnic, and gender-related factors
underlying response to diet composition, including studies in
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children, adolescents, and adults of various ages. Finally, a pic-
ture of food consumption (availability) evolution, both globally
and for different regions of the world, along with the drivers
largely responsible for these observed consumption trends are
also attempted, mainly how may be affecting energy balance
maintenance.

Key words: Energy balance, energy density, diet, nutrients,
physical activity

PS2-18 Healthy life style promotion

LIFESTYLE INTERVENTIONS ON WEIGHT LOSS
AND CARDIOMETABOLIC RISK FACTORS

B. Goodpaster
University of Pittsburgh, Pittsburgh, USA

Obesity and low physical activity have both been implica-
ted in insulin resistance and type 2 diabetes mellitus as well as
impaired muscle function with normal aging. Evaluating the
potential of weight loss and exercise interventions to impro-
ve cardiometabolic risk is clearly relevant to the prevention or
treatment of diabetes and cardiovascular diseases and age-re-
lated dysfunction. This presentation provides an overview and
critical evaluation of the effects of weight loss and exercise in-
terventions on skeletal muscle metabolism, along with implica-
tions for insulin resistance, obesity, type 2 diabetes and aging.
The available literature strongly suggests that insulin resistance
and impaired energy metabolism associated with obesity, type
2 diabetes and aging is not an irreversible lesion. However, it us
unclear whether weight loss is sufficient to improve or norma-
lize this, or whether increased physical activity is requisite or
additive in its effect. In summary, studies of diet and exercise
training have advanced our understanding of the links among
obesity, physical fitness, insulin resistance, obesity, type 2 dia-
betes and aging. Nevertheless, additional inquiry is necessary
to establish the significance and clinical relevance of those per-
turbations, which could lead to targeted therapies for a myriad
of conditions and diseases.

Key words: Obesity, diabetes, aging, weight loss, exercise
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COMBINED EFFECT OF EXERCISE AND DIET ON
FAT MASS AND LEPTIN RESISTANCE

JA L. Calbet, I. Pérez-Sudrez, J. Calle-Herrero, J G. Pon-
ce-Gonzalez

University of Las Palmas de Gran Canaria, Las Pal-
mas, Spain

Obesity should be treated by reducing energy intake and/
or increasing energy expenditure to achieve a negative ener-
gy balance. One of these interventions alone produces only a
moderate loss in mean weight (2-3 kg or less); while dieting
in combination with exercise for 3-12 months reduces body
weight by an average of 1.1 kg more than simply dieting. A
more pronounced reduction in body mass can be achieved
much more rapidly (i.e., within 3-10 days) by combining se-
vere caloric restriction, with extensive daily exercise. The latter
approach sustained during 30 weeks has led to fat mass losses
comparable to bariatric surgery. Leptin is a hormone produced
by the adipocytes that regulates appetite, basal metabolic rate
and muscle fat oxidation. Plasma leptin concentration is pro-
portional to fat mass. However, with severe energy deficit, plas-
ma leptin concentration is remarkably decreased, far beyond
the reduction in fat mass. Moreover, we have observed a pro-
gressive increase of leptin plasma concentration after a short
period of a severe energy deficit (~6000 Kcal/day) as soon as
the energy intake was increased, despite a persistent negative
energy balance. This could indicate some degree of leptin resis-
tance or just an elevation of leptin concentration in response to
reduced physical activity. In fact, plasma leptin concentration
increases after bed rest even without significant increases in fat
mass. Skeletal muscle leptin receptors (LPR) show great plas-
ticity. LPR are reduced in skeletal muscles of obese, while are
increased by chronic overload in the dominant arm of tennis
players. Under severe energy deficit, the expression of LPR is
reduced in skeletal muscle, but this effect is blunted by exercise.
Thus, the combination of exercise with diet, not only allows a
faster and greater loss of fat mass, but also tends to preserve
skeletal muscle leptin sensitivity to a greater degree.

Key words: Exercise, fat mass, leptin, obesity

GENE HEALTHY LIFESTYLE INTERACTIONS IN
TYPE 2 DIABETES

P W. Franks

Genetic & Molecular Epidemiology Unit, Clinical
Research Center, Skane University Hospital, Lund
University, Malmo, Sweden

Obesity and type 2 diabetes are major global health con-
cerns owing to their rapidly increasing prevalences and the se-
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vere burden they impose on affected individuals and healthcare
systems. These diseases share behavioral and genetic determi-
nants, with obesity frequently preceding the onset of diabetes.
Genome-wide association studies (GWASs) have motivated a
major transition in the way single nucleotide polymorphisms
(SNPs) that predispose to obesity, diabetes and many other
complex traits are discovered. For almost all common complex
diseases, the number of confirmed genetic risk variants has
increased manifold in the past three years. Until 2006, only a
handful of SNPs had been equivocally associated with type 2
diabetes or common obesity. Today, the identities of >60 inde-
pendent diabetes or obesity predisposing loci are known, most
of which were discovered using GWASs. These discoveries have
rejuvenated interest in the role of genetics in personalized me-
dicine. However, the successful translation of this information
into the clinical setting is predicated on two assumptions; i) the
level of risk conveyed by a genetic variant is clinically meanin-
gful, and ii) if so, genetic risk can be offset through clinical in-
tervention. Few studies have evaluated these points. Moreover,
if gene variants exist that exert their effects in the presence
of certain environmental conditions/lifestyle behaviors and
not in others, many risk variants may be undetectable when
using conventional gene-discovery approaches. Thus, novel
approaches accounting for lifestyle-dependent effects may un-
cover new risk variants, indicate ways in which genetic risk can
be ameliorated, and identify the most susceptible subgroups of
the population in which early intervention may be appropriate.

In my talk I will define the concept of interaction as used
in population genetic research; I will overview the evolutio-
nary background to why gene variants might act in lifestyle-
dependent ways (i.e. interact with diet and exercise) to influen-
ce disease risk; I will provide examples of interaction effects
from experimental and observational studies; and I will outline
some of the factors that inhibit the detection, interpretation
and clinical translation of interaction effects.

Key words: Genes, gene variants, GWAs , obesity, type 2
diabetes, SNPs

PS3-26 Scaling up nutrition to improve infant
and young child feeding (IYCF) (Alive & Thrive)

MOTIVATING FRONTLINE WORKERS TO DELIVER
IMPROVED INFANT AND YOUNG CHILD NUTRI-
TION SERVICES: A CROSS-COUNTRY PERSPECTIVE

P. Menon, P. Tyagi, D. Ali, K. Saha, P. Nguyen, M. Ruel,
R. Rawat

International Food Policy Research Institute, Wash-
ington, USA

Background and objectives: Frontline health workers
(FHW), paid or volunteer, are the first, and often only, point
of contact with health care systems for millions of people.
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They deliver lifesaving interventions, including counseling to
change health behaviors. Although limited knowledge, skills,
incentives, supervision, and time can lead to inadequate infant
and young child feeding (IYCF) services, little is known about
nutrition-related skills, motivations and capacities of FHWs
worldwide. Our objective was to document FHW technical
knowledge about IYCF practices, study IYCF-related activities
and assess factors associated with FHW motivation.

Methods: We used data from surveys of 5 types of FHWs
and 3 supervisor-level staff from 3 countries - Bangladesh,
Ethiopia, and Viet Nam. Data were gathered on FHW knowled-
ge about nutrition, training exposure, and perceptions about
supervision and job motivation. We developed scales to mea-
sure motivation and conducted regression analysis to identify
major predictors of motivation.

Results: FHW knowledge was good for breastfeeding, but
gaps existed in knowledge about complementary feeding.
Training exposure in IYCF across the 3 countries was varia-
ble, with greater exposure to training about breastfeeding in
Ethiopia than the other two countries. FHWs uniformly noted
high levels of intrinsic motivators, like feeling valued by the
community, but high work pressure and extrinsic motivators
like financial remuneration and training could affect perfor-
mance. FHWs seem well connected with and well supported
by supervisory systems in all three countries. Regression re-
sults demonstrate that supportive supervision and training are
associated with higher scores on motivation scales for all three
countries.

Conclusion: Our results signal important gaps in IYCF
knowledge of FHWs in all three contexts, and suggest that es-
tablishing solid training programs and supervision systems are
important to build capacity and maintain FHW motivation.

Acknowledgement: Funded by the Bill & Melinda Gates
Foundation to Alive & Thrive, managed by FHI 360.

Key words:Fontline health workers, child feeding, infants

ALTERNATIVES TO RANDOMIZED CONTROL DE-
SIGNS: EVALUATION OF A MASS MEDIA CAM-
PAIGN WHERE TELEVISION IS UNIVERSAL, LES-
SONS FROM VIET NAM

N. Franklin', S. Alayén?

'Global Health, Population, Nutrition Group, FHI
360, Washington, USA

2Department of Health and Nutrition, Save the Chil-
dren, Washington, USA

In 2009, when Alive & Thrive began operating in VietNam,
the exclusive breastfeeding rate nationally was 17%. In addition
to providing counseling on infant and young child feeding to
pregnant women and new mothers, a nationwide mass media
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campaign promoted six months of exclusive breastfeeding. The
campaign focused on television, viewership of which is near
universal, and targeted women’s knowledge of breastfeeding,
prevalent misconceptions, and social norms. Without the pos-
sibility for a control group, this posed a challenge to designing
an evaluation to determine the extent to which such a cam-
paign could influence breastfeeding behaviors.

Rather than a single design, evaluators opted to implement
multiple approaches to the evaluation to build evidence for the
plausibility that changes were attributable to the campaign.
These approaches included: 1. Trend analysis, using annual
national nutrition data, comparing the slope of breastfeeding
trends before, during and after the campaign; 2. Trend analy-
sis of behaviors, knowledge, misconceptions and beliefs about
social norms through repeated household surveys implemen-
ted during the airing of the campaign and comparing these
trends among women who reported exposure to the campaign
and those who did not; 3. A constructed cohort design, which
uses post-campaign data to predict the likelihood of exposu-
re among women surveyed before the campaign, to proxy an
“unexposed” comparison group at baseline. 4. Using the natu-
ral geographical variation in exposure to the campaign to com-
pare breastfeeding behaviors in high and low exposure areas.
Lessons learned to date from the implementation of these four
approaches will be shared. Results of three rounds of house-
hold surveys will be presented focusing on defining various
exposure categories and comparing breastfeeding knowledge,
misconceptions, beliefs about social norms and ultimately be-
haviors across these categories.

Acknowledgement: Funded by Gates Foundation to Alive
& Thrive, managed by FHI 360.

Key words: Mass media, breastfeeding, evaluation, Vietnam

EVIDENCE LINKING HANDWASHING TO IMPRO-
VED CHILD FEEDING OUTCOME

L. Unicomb’, F. Nizame', D. Biswas’, P. Ghosh’, S. Roy?, T.
Sanghvi?, S. Luby'?

'International Centre For Diarrhoeal Disease Re-
search, Bangladesh

2Alive and Thrive, Bangladesh

3Infectious Diseases and Geographic Medicine,
Center for Innovation and Global Health Stanford
University, Stanford, USA

Background and objectives: Handwashing with soap can
prevent childhood infections; reduced infections and improved
complementary feeding can reduce malnutrition. We describe
formative research to link handwashing with soap to comple-
mentary feeding and an intervention trial.

Methods: A formative study on perceptions, practices, ba-
rriers and motivators, among households across three districts
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in Bangladesh, with a child 6-23 months of age given com-
plementary food included video data collection, motivational
exercises, indepth interviews, and focus group discussions. An
intervention trial of an integrated handwashing and comple-
mentary feeding included qualitative studies and baseline-en-
dline surveys among up to 450 households.

Results: Distant location of soap and water from the child
feeding place was a common barrier to handwashing with soap
before child feeding; commonly water only was used. Limited
knowledge of the link between handwashing with soap around
food events and childhood disease prevention was detected.
Facilities that brought soap and water together, located near
the kitchen was a motivator and reminder for handwashing
with soap. By the trial end, 65% of participants were observed
washing hands with soap at key times, 75% reported that they
intended to adopt and continue, 83% followed complementary
feeding recommendations, the main motivators being child
health and convenience. Trial target handwashing practice
was associated with intervention component exposure, hand-
washing facility near the kitchen and perceived link between
disease and handwashing. Acceptable complementary feeding
was associated with wealth, older child age and intervention
component exposure.

Conclusions: The integrated handwashing and improved
complementary feeding intervention was acceptable and feasi-
ble. Handwashing facilities location increase convenience and
facilitate handwashing. Increasing knowledge on complemen-
tary feeding and links between handwashing and disease pre-
vention were incorporated into a national media campaign to
motivate behavior change.

Acknowledgement: Funding was provided by the Gates
Foundation through Alive & Thrive, managed by FHI 360.

Key words: Complementary feeding, handwashing

PS3-34A Nutrients and exercise performance -
What is the evidence behind recent claims of ma-
jor benefits?

REVISITING THE ERGOGENIC PROPERTIES OF L-
CARNITINE

F. Stephens

School of Life Sciences, University of Nottingham
Medical School, Nottingham, UK

More than 95% of the body’s carnitine is found in skeletal
muscle where it translocates fatty acids into the mitochondrial
matrix for B-oxidation via carnitine palmitoyltransferase 1
(CPT1), and buffers excess acetyl-CoA from the pyruvate de-
hydrogenase complex (PDC) during high glycolytic flux as a
via carnitine acetyltransferase. Not surprisingly oral L-carni-
tine feeding has been advocated as an ergogenic aid. However,
scientific interest in L-carnitine as an ergogenic aid declined
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during the 1990s when it became apparent that oral (2-6 g per
day for 1 day to 4 months) or intravenous (up to 5 g) admi-
nistration of L-carnitine alone does not increase muscle car-
nitine content or alter fuel utilisation during exercise. We have
recently demonstrated that insulin stimulates muscle carnitine
uptake, and that 12-24 weeks of L-carnitine feeding in com-
bination with a carbohydrate beverage in order to stimulate
insulin release (1.4 g L-carnitine + 80 g carbohydrate twice
daily) can increase the muscle carnitine store by 20-30% and
have some remarkable effects upon fuel utilisation compared to
carbohydrate feeding alone. For example, the increase in mus-
cle carnitine content in these studies resulted in reduction in
muscle glycogen utilisation, and an increase in whole-body fat
oxidation and energy expenditure during low intensity exercise
(cycling at 50% VO2max), which is consistent with the premi-
se that carnitine availability is limiting to CPT1. On the other
hand, during high intensity exercise (cycling at 80% VO2max)
an increase muscle carnitine content results in greater buffe-
ring of acetyl groups and a better matching of glycolytic flux
to mitochondrial ATP production, as evidenced by increased
muscle PDC activation and reduced muscle lactate accumula-
tion. Manipulating both of these metabolic roles of carnitine
will have implications for exercise performance.

Key words: Carnitine, skeletal muscle, exercise,fat

oxidation,carbohydrate oxidation.

DOES PROTEIN SUPPLEMENTATION AUGMENT
MUSCLE MASS AND STRENGTH?

L. van Loon
Maastricht University, Maastricht, The Netherlands

Dietary protein consumption following a bout of endurance
or resistance type exercise stimulates muscle protein synthesis,
inhibits protein breakdown and, as such, stimulates net muscle
protein accretion during post-exercise recovery. Protein inges-
tion during and/or immediately after exercise is believed to fa-
cilitate the skeletal muscle adaptive response to each exercise
session, resulting in more effective muscle reconditioning. A
few basic guidelines can be defined with regard to the preferred
type and amount of dietary protein and the timing by which
protein should be ingested. Whey protein appears to be most
effective protein source to augment post-exercise muscle pro-
tein synthesis rates. The latter is likely attributed to its rapid
digestion and absorption kinetics and specific amino acid com-
position. Ingestion of ~20 g of a high quality dietary protein
during and/or immediately after exercise is sufficient to maxi-
mize post-exercise muscle protein synthesis rates. Additional
ingestion of large amounts of carbohydrate does not further
augment post-exercise muscle protein synthesis rates when
ample amounts of dietary protein are already ingested. Dietary
protein should be ingested during and/or immediately after
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cessation of exercise to allow muscle protein synthesis rates to
reach maximal levels. Future research should focus on the im-
pact of the timing of protein provision throughout the day on
the adaptive response to more prolonged exercise training.

Key words: exercise, nutrition, protein, muscle, strength

DIETARY NITRATE SUPPLEMENTATION AND
EXERCISE PERFORMANCE

J. Lundberg
Karolinska Institutet, Stockholm, Sweden

Inorganic nitrate (NO3-)is abundant in our everyday diet
and traditionally this anion has been associated with negative
health effects most notable gastric cancer (Tannenbaum Nature
1985). Nitrate is also an oxidation product of nitric oxide (NO)
generated endogenously, and as such it has been regarded as
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that RONS scavenging may delay fatigue during submaximal
prolonged exercise but fail at high contraction intensities. In
humans, N-acetylcysteine (NAC) delays muscle fatigue during
submaximal exercise, but not at high intensities. However, the
majority of studies in humans with antioxidant vitamins have
shown no ergogenic effect during prolonged exercise. Most
studies have shown that antioxidant supplementation atte-
nuates exercise-induced oxidative stress. Several animal and
human studies (but not all) indicate that regular ingestion of
antioxidants may reduce the benefits of training for health and
performance. This is likely due to the antioxidant inhibition of
critical signaling events, like AMPK, JNK and CaMKII phos-
phorylation, necessary to induce the gene expression program
necessary for the training structural adaptations. In addition,
chronic antioxidant supplementation during training may
blunt the enhancement of endogenous antioxidant systems,
in part due to blunted NF-kappaB activation, increasing the
vulnerability against the exhaustive nature of competitions. In-
gestion of antioxidants before sprint exercise may decrease the
glycolytic rate and attenuate the drop in intracellular pH, ame-
liorating muscle efficiency. This may reduce RONS-mediated
oxidative damage, as reflected by reduced protein carbonyla-
tion in muscle and plasma. Although sprint performance de-
pends on fast twitch (Type II) muscle fibers, which are more
sensitive to RONS, exercise sprint performance is not impro-
ved by antioxidant supplementation. Well-trained athletes have
increased antioxidant capacity, i.e., they should be less prone to
exercise-induced oxidative stress. It remains to be determined
if acute antioxidant supplementation may be more ergogenic is
some populations at higher risk of increased exercise-induced
oxidative stress.

Key words: Atioxidants, exercise, oxidative stres

PS3-34B Past and current experiences in leve-
raging multiple program and partner platforms
to scale-up nutrition interventions (The SPRING
project)

LEARNING FROM PAST SUCCESSES IN SCALING-
UP INTEGRATED NUTRITION PROGRAMS TO IN-
FORM FUTURE EFFORTS: DESIGN AND DELIVERY
CONSIDERATIONS

C. Winger

The SPRING Project, JSI Research & Training Institu-
te, Inc., Rosslyn, USA

There have only been a handful of success stories in achie-
ving large scale coverage, impact and sustained reductions in
undernutrition through integrated nutrition programs. No-
table successes in changing key infant feeding practices have
been achieved under the LINKAGES Project in Bolivia, Ghana
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and Madagascar and under the Essential System for Health in
Ethiopia (ESHE) Project. Additional successes in integrated
nutrition programming are emerging under current USAID-
funded projects, both globally and at the country level, in Ne-
pal, Ethiopia and Bangladesh.

Many more success stories exist on scaling-up single in-
tervention programs, such as vitamin A supplementation and
breastfeeding, and with interventions delivered through the
social services sector. The Strengthening Partnerships Results
and Innovations in Nutrition Globally (SPRING) USAID-fun-
ded project will present a retrospective and current review of
USAID investments in nutrition, including infant and young
child feeding (e.g. Wellstart, LINKAGES, IYCN projects), mi-
cronutrients (OMNI, MOST, A2Z projects), nutrition and HIV
(PEPFAR) and the Food for Peace program.

SPRING will present how USAID has leveraged multiple
platforms for scale-up and outline promising directions for the
future. More recently, USAID has prioritized leveraging agri-
culture programs to improve nutrition through its Feed the Fu-
ture initiative. SPRING, with the support of USAID, conduc-
ted a series of Agriculture-Nutrition Global Learning Evidence
Exchange (AgN- GLEE) workshops that identified and shared
practical emerging best practices in linking agriculture and nu-
trition. Key elements of success identified through the AgN-
GLEE will be highlighted. With a view toward on-going efforts
in nutrition scale-up, including USAID’s Feed the Future and
Global Health Initiatives and within the Scaling Up Nutrition
movement, SPRING will outline key steps to be considered
for current and future nutrition scale-up projects, including to
document achievements, measures of success that go beyond
coverage and impact to include dimensions of quality, capacity
building and sustainability.

Key words: Capacity building,nutrition, integration, scale-
up, sustainability.

USING LESSONS LEARNED FROM EARLIER NU-
TRITION EFFORTS IN NEPAL TO DESIGN A MULTI-
PLATFORM NATIONAL SCALE INTEGRATED NU-
TRITION PROJECT

P. Pandey Rana’, H. Koirala?, K. Dearden’, L. Borja’

'Suaahara Project, Helen Keller International, Kath-
mandu, Nepal
2USAID/Nepal, Kathmandu, Nepal

Nepal is committed to addressing chronic malnutrition
through the development of the Multisectoral Nutrition Plan
for Accelerating Reduction of Maternal and Child Undernutri-
tion. The USAID-funded Suaahara project is designed to sup-
port this initiative by addressing undernutrition in women and
children under-two years in 20 targeted districts (250,000 hou-
seholds). In partnership with Government of Nepal, particu-
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larly health, agriculture, water and local development sectors,
Suaahara focuses on improving health and nutrition behaviors
through promotion of Essential Nutrition Actions (ENA), es-
pecially Infant and Young Child Feeding (IYCF), as well as ad-
dressing availability and access to food, hygiene, quality health
care, child spacing and socio-cultural factors. It also aims to
strengthen nutrition policies and programs.

Learning from a range of interventions in Nepal, Suaahara’s
strategy drew from Saving Newborn Lives a SCI initiative;
USAID-HKI’s Action Against Malnutrition through Agricul-
ture (AAMA) and the DFID-funded Support to Safe Mother-
hood Program where JHU/CCP strengthened localized ap-
proaches to reach marginalized populations.

Suaahara implements behavior change at all levels to crea-
te demand for improved ENA+ policies and practices, stren-
gthens nutrition counseling in national programs and works
closely with district-level actors and community structures to
build linkages across sectors. In districts that are severely food
insecure, Suaahara is implementing an enhanced homestead
food production model for households with pregnant women
and children under two. Families receive support from village
model farms, a model adapted from AAMA project that has
successfully mainstreamed the ENA framework into agricul-
ture production and created strong links with community
health workers. Suaahara also promotes hygiene and sanitation
behaviors through inter-personal communication in schools,
events, and mass media and is expanding UNICEF’s successful
Community Led Total Sanitation (CLTS) approach to improve
access to and use of latrines.

Key words: ENA, bBehavior change, integration

SCALING-UP NUTRITION USING SYNERGY BET-
WEEN HEALTH AND AGRICULTURE PLATFORMS
IN BANGLADESH

E. Williams', Y. Arafat?, A. Guyon’, T. Williams?

'The SPRING Project, Helen Keller International, Guls-
han, Dhaka, Bangladesh

2SPRING/Bangladesh, Save the Children, Gulshan,
Dhaka, Bangladesh

3The SPRING Project, JSI Research & Training Institute,
Inc., Rosslyn, VA, United States

The USAID-funded SPRING Project is a five year integra-
ted nutrition program, which aligns with the Government of
the People’s Republic in Bangladesh’s Health, Population and
Nutrition Sector Development Program as well as the US
Government’s Global Health and Feed the Future Initiatives.
Using the 1000-day approach, the goal of SPRING/Bangladesh
is to improve the nutritional status of pregnant and lactating
women and children under the age of 2 in Barisal and Khulna
divisions.

Abstracts

In an effort to scale-up nutrition, SPRING has synergi-
zed Bangladesh’s existing health and agriculture platforms
by building on the experience of implementing partners
and carrying out several qualitative research activities. First,
SPRING undertook a “Pathways to change” exercise to iden-
tifythe determinants of undernutrition among rural popula-
tions in Bangladesh. Second, SPRING reviewed the existing
knowledge baseincludingUNICEF’s conceptual framework
on malnutrition, Helen Keller International(HKI) and John
Snow, Inc’s (JSI) experiences withimplementing essential nu-
trition actions(ENA),and the LINKAGES Project’s experience
using multiple contacts in Madagascar. Third, current health,
agriculture and nutrition interventions in SPRING targeted
sub-districts were mapped. Fourth, SPRING adaptedexisting
materials includingthe JSI/HKI/CORE ENA trilogy, Alive
&Thrivesinfant and young child feeding and advocacy mate-
rials, WASH+ “tippy taps” model to improve hygiene practices,
andthe farmer field school methodology used by the Regional
Fisheries and Livestock Development Component.

This approach has allowed SPRING to identify existing re-
sources and determine strategic partnerships. Within one year
of implementation, SPRING formalized 11 partnerships across
the agricultureand health sectors with government directora-
tesand non-governmental projects funded by diverse donors
including the Bill &Melinda Gates Foundation, DANIDAand
USAID. SPRING’s investment in a broad strategic review of
existing knowledge, practices and partnerships has allowed for
improvements in project efficiency, reach, sustainability and
comprehensiveness.

Key words: Nutrition, hygiene, agriculture, Bangladesh

BUILDING CAPACITY ACROSS MULTIPLE SYS-
TEMS TO ENHANCE NUTRITION OUTCOMES: THE
ENGINE PROJECT'S APPROACH TO CAPACITY
BUILDING IN ETHIOPIA

H. Fekadu

The ENGINE Project, Save The Children, Addis Aba-
ba, Ethiopia

The USAID-funded ENGINE project is a five year integra-
ted nutrition program, which builds upon the Government
of Ethiopia’s existing initiatives and renewed commitment to
nutrition as well as the US Governments Global Health and
Feed the Future Initiatives. ENGINE supports the revision and
implementation of the new National Nutrition Program and
works on a number of inter-related fronts to build capacity
at different levels. This includes strengthening multi-sectoral
coordination, building capacity at the policy and implementa-
tion levels, strengthening pre-service education and training,
supporting large-scale behavior change communication for
nutrition, linking nutrition, livelihoods and food security in-
terventions, and integrating health and nutrition with private-
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public partnerships. For example, ENGINE has increased the
capacity of agriculture-focused projects to integrate nutrition
into their existing portfolio using an agriculture-to-nutrition
pathway as an innovative approach to reveal the untapped
potential of such projects to implement nutrition sensitive in-
terventions at multiple levels. To operationalize coordination
efforts, ENGINE launched a multi-sector nutrition technical
working group as a forum to engage agriculture and nutrition
partners in using this pathway as a practical framework to sy-
nergize and build on existing efforts to enhance nutritional
outcomes in a shared zone of influence. Through this multi-
partner and multi-platform approach, it is estimated that over
the period from 2011 to 2016 the ENGINE project will reach
about 2.7 million households with improved support to high
impact nutrition interventions.

Key words: Multi-sector coordination, capacity building,
nutrition.

PS4-42A Complimentary feeding and infant
health (FAO)

BENFITS OF LONGER BREASTFEEDING
M B. Krawinkel
Justus Liebig University Giessen, Giessen, Germany

The evidence is well established that breastfeeding results
in a reduction of certain health risks. Debate has arisen, howe-
ver, about the optimal duration of exclusive breastfeeding. The
general recommendation is to breastfeed newborn babies for
6 months exclusively and then to introduce complementary
foods and continue breastfeeding. In industrialized countries,
earlier introduction of complementary foods is recommended
for preventing food allergy. There are data suggesting such a
risk reduction and therefore the argument must be taken se-
riously.

Considering the evidence about earlier introduction of
complementary foods, it remains unclear how long the chil-
dren have been exclusively and partially breastfed. It may well
be that children who are breastfed exclusively for 3 months or
less benefit from an introduction of complementary foods as
long as they still receive partial breastfeeding. If this is true,
it remains the first priority to advocate and advise for longer
breastfeeding. Only if this fails, the mothers may be advised
to introduce complementary foods at a time when they still
breastfeed.

Key words: Breastfeeding recommendation, prevention,
food allergy.
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INTRODUCTION OF SOLIDS AND SEMI-SOLID
FOODS: CRITICAL NUTRIENT AND ENERGY DEN-
SITY

A. Lartey
University of Ghana, Accra, Republic of Ghana

In developing countries, the growth of infants is usually ade-
quate during the first 6 months when exclusive breast feeding is
practiced. However growth faltering sets in the second half of
infancy when complementary feeding is introduced. Traditio-
nal complementary foods given to top up breastmilk are often
low in energy and nutrient densities. Thus meeting the energy
and micronutrient needs even when these foods are consumed
in addition to breastmilk is a challenge. Additionally being en-
tirely of plant source, these diets have low nutrient bioavailabi-
lities. It is critical to examine options by which diets based on
traditional foods for infants can be augmented. Intervention
studies employing the use of fortified foods, home-fortification
of local foods and their impact on child growth and micronu-
trient status are examined. Although these products are effi-
cacious and relatively cheap, their use in national programs in
developing countries is limited. These interventions have the
potential to fill the gap while efforts are made to promote other
food based strategies such as dietary diversification.

Key words: Complementary feeding, micronutrient defi-
ciency, fortification, infants

NUTRITION EDUCATION AND INFANT FEEDING
E. Muehlhoff

Food and Agriculture Organization of the United
Nations (FAO), Rome, Italy

Promoting agriculture and food-based solutions to alleviate
hunger and malnutrition is a major aim of The Food and Agri-
culture Organization (FAO). Interventions which focus on op-
timal nutrition during the first two years of life are recognized
as essential in order to capitalize on the window of opportunity
for preventing stunting and building healthy and productive
future lives. FAO has been promoting improved complemen-
tary feeding for children 6-23 months by empowering rural
families to enrich young children’s diets using local foods. FAO
uses practical hands-on learning approaches that aim at beha-
viour change in complementary feeding. The trials of improved
practices (TIPs) method is used to provide a comprehensive as-
sessment of current dietary practices and to test feasible cultu-
rally acceptable solutions and behaviours with mothers, fathers
and other caregivers in a real home environment. Using com-
munity-based multi-sectoral approaches families learn how to:
1) grow different nutritious foods; 2) store, process and prepa-
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re foods to preserve nutrient content; 3) vary complementary
foods based on taste, seasonal availability and price; ) intro-
duce nutritious complementary food in a timely manner, feed
age appropriate quantities of complementary foods to children
and continue breastfeeding; and 5) practice basic hygiene and
sanitation. None of these actions are intuitive and frequently
require learning of new knowledge and practical hands-on
skills. Recognising that good eating habits are learnt during the
early years, good complementary feeding can form a basis for
lifelong healthy eating patterns and may prevent the onset of
diet-related diseases in the future. FAO is currently exploring
how these improvements in complementary feeding are most
readily adopted on a larger scale and how health and agricultu-
ral extension workers and community nutrition promoters can
be trained to assist in scaling up the process.

Key words: Complementary feeding, nutrition education,
TIPs.

HEALTH RISKS ASSOCIATED WITH INFANT FEE-
DING PRACTICES

I. Jordan
Justus Liebig University Giessen, Giessen, Germany

Poor nutritional status in early infancy is associated with
growth faltering and increased risk for morbidity. Main causes
for undernutrition are a diet poor in quality and quantity, poor
feeding practices and poor hygiene conditions, as well as in-
sufficient access to health services. Breastmilk is considered to
be the best diet for an infant below 6 months even in countries
heavily affected by HIV/Aids. The initiation of breastfeeding
within few hours after birth is considered the first step to pre-
vent childhood malnutrition. The initiation is also related to
successful exclusive breastfeeding for 6 months.

WHO recommends to introduce complementary food
to healthy children at the age of 6 months. At the age of 9-12
months the children might be introduced to the family food
stepwise — and in addition to breastmilk which should be given
for the first two years of life.

In cross sectional baseline surveys on infant feeding in
Malawi and Cambodia breastfeeding and complementary fee-
ding behaviour as well as growth and markers of inflammation
were assessed in a total of about 2.000 children between 3 and
23 months of age. The risk estimations indicate that exclusi-
ve breastfeeding as well as adequate complementary feeding
practices are associated with better growth and health. Micro-
bial contamination of infant feeds through inappropriate food
processing, lack of safe drinking water and poor food storing
are important determinants for food safety. They need to be
addressed in any programme aiming at improved infant fee-
ding practices. However, such programmes should emphasize
on affordable ways for improving dietary diversity and meal
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frequency which can be followed by families, irrespective of
their economic means. The research was conducted within the
IMCF Project of FAO which is funded by the Federal Ministry
of Food, Agriculture and Consumer Protection of Germany.

Key words: Breast feeding, complementary feeding, feeding
practices, health risks.

ASSESSMENT OF INFANT AND YOUNG CHILDREN
FEEDING PRACTICES IN ZANZIBAR USING THE
PROCESS FOR THE PROMOTION OF CHILD FEE-
DING (ProPAN) TOOL

J. Kinabo', PMamiro', A. Mwanri', N. Bundala’, J. Msu-
ya', J, Ntwenya’, K. Kulwa', A. Nombo? R. Mzimbiri? E.
Machad?, J, Picado®, E, Chang®

'Department of Food Science and Technology,
Sokoine University of Agriculture, Tanzania
’Tanzania Food and Nutrition Centre, Tanzania
3UNICEF, Tanzania

“‘Freelance Consultant, Nicaragua

SUNICEF, New York

Abstract

Malnutrition in Zanzibar has remained a great challenge
despite the success achieved in reduction of other childhood
diseases like malaria and helminths infestation.

A study was carried out to understand and identify the cu-
rrent feeding practices among families with children below two
years of age using the ProPAN tool in Unguja island in Zanzi-
bar. Consultative research methods based on the ProPAN pro-
cedure were used to collect information from caregivers on cu-
rrent infant and young child feeding practices and factors such
as environment and culture that promote or act as barriers to
ideal feeding practices. Breastfeeding was a common practice
(97%). Pre-lacteal feeding was practiced by 21% of mothers.
Mothers (53%) reported inadequate support from health wor-
kers and family members to initiate breastfeeding. There was
early initiation of complementary feeding (2 - 6 months).
Energy and protein supply was adequate but key micronu-
trients such as iron, zinc and vitamin A were inadequate in the
diets consumed by children aged 11-23 months despite diverse
varieties of locally available foods in Zanzibar. Mothers/caregi-
vers lack knowledge on child feeding and recipe formulation.
There is need to strengthen IYCF education in the antenatal
clinic regime and or establish community centres where wo-
men will be given information about child care and feeding.
Fundamentally, the problem is not only on lack of awareness
and limited information on child feeding, it is also about the
limited skills for food preparation and feeding. Fruits and ve-
getables are seldom fed to infants and children below two years
of age. Thus, dietary inadequacies, inadequate care practices,
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irresponsive feeding, use of pre-lacteals, early introduction of
complementary foods and low rate of exclusive breastfeeding
were common among caregivers. Most of the caregivers are
not aware of the existing opportunities to improve IYCF due to
limited knowledge on infant nutrient requirements and limited
skills on food preparation and feeding using locally available
resources.

Key words: ProPAN, infant feeding practices, Zanzibar.

PS4-42B Generating evidence of impact for inte-
grated programs aimed to improve child nutri-
tion during the first 1000 days (IFPRI)

THE USE OF AN INTEGRATED RESEARCH
APPROACH TO EVALUATE HELEN KELLER

INTERNATIONAL'S ENHANCED-HOMESTEAD
FOOD PRODUCTION PROGRAM IN BURKINA
FASO

D. Olney’, A. Dillon?

'International Food Policy Research Institute, Wash-
ington, USA
2Michigan State University, Ontario, Canada

In Burkina Faso, Helen Keller International (HKI) imple-
mented an enhanced-homestead food production (E-HFP)
program with the objectives of improving women’s agricul-
tural production of nutrient-rich foods as well children’s nu-
tritional status. This program was expected to achieve these
objectives through a set of production and nutrition interven-
tions through three primary program impact pathways which
revolved around increasing production of nutrient-rich foods,
increasing income through the sale of surplus foods and im-
proving maternal knowledge of optimal health and nutrition-
related practices. The International Food Policy Research Ins-
titute (IFPRI) worked with HKI to use an integrated research
approach to evaluate the impact of the E-HFP program. This
integrated approach included a rigorous impact evaluation,
two rounds of process evaluation and gender-specific qualita-
tive research. It is envisioned that the results from the impact
evaluation, process evaluations and gender-specific qualitative
research will be used to inform HKTI’s future E-HFP programs
in Burkina Faso as well as elsewhere by emphasizing the im-
portance of using a program theory framework in the design of
the program and evaluation and using an integrated research
approach for the evaluation of the program. Furthermore, it is
expected that this type of partnership and integrated research
approach can be used as an example of how program imple-
menters and researchers can work together to improve pro-
gram design, implementation and utilization to optimize the
potential for impact, to generate the necessary rigorous eviden-
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ce to attribute impact to programs, and to explain how and why
impacts were achieved or were not achieved.

Key words: Homestead food production, integrated re-
search approach, impact evaluation, process evaluation.

USING A PROGRAM IMPACT PATHWAY (PIP)
ANALYSIS TO TRACE EARLY IMPACT IN THE ALIVE
& THRIVE INITIATIVE IN BANGLADESH

R. Rawat, K. Saha, A. Khaled, M. Ruel, P. Menon

International Food Policy Research Institute (IFPRI),
Washington DC, USA

Background and objectives: In Bangladesh, the Alive &
Thrive (A&T) initiative aims to improve infant and young child
feeding (IYCF) practices of mothers through intensive coun-
seling by trained frontline health workers (FHWSs) who follow
a schedule of routine home visits, and through a nationwide
mass-media campaign focusing on six key IYCF messages.

To describe the development and use of theory-driven pro-
cess evaluation methods, within the context of a cluster rando-
mized impact evaluation design of a BCC intervention in Ban-
gladesh, to trace critical program processes using a program
impact pathway (PIP) model to help explain how early impacts
are being achieved.

Methods: The following steps were taken as part of the ove-
rall evaluation approach:

1) developing PIPs; 2) identifying domains and research
questions within each PIP; 3) linking data collection activities
with implementation timelines; and 4) linking data collection
to PIPs utilizing mixed methods, collection at multiple levels,
and using multiple data sources. We map data (qualitative and
survey-based) collected between 2010-2013, against five broad
domains in the PIP: 1) training and management, 2) service
delivery, 3) exposure and coverage, 4) service utilization, and
5) behavioral impact.

Results: IYCF training of FHWs was thorough, and
knowledge among these FHW:s significantly improved. Hou-
sehold reach by trained FHWs was high, and contacts more
frequent, compared to households exposed to the mass-media
campaign alone. Differences in exposure to specific [YCF mes-
sages can be traced to the source - either FHWs or mass me-
dia alone. Maternal IYCF knowledge and practices improved
across the program, but improvements were greater in areas
where households were exposed to both trained FHWs and
mass media.

Conclusions: Use of theory-driven process evaluation
methods allows evaluators and programmers to trace key pro-
cesses that help explain how programs may be achieving im-
pact, and to identify factors that might hamper or enable grea-
ter impact.
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Key words: Infant feeding, nutrition intervention evalua-
tion.

ADDING VALUE TO EVALUATION: ANSWERING
“WHY” AND “HOW” ALONG WITH “DID OR
DIDN'T”

J. Garrett

International Food Policy Research Institute, Wash-
ington, USA

The experiences in Burkina Faso, Burundi and Bangladesh
that are part of this panel, as well as those from other coun-
tries, show how to design evaluations that determine not only
whether a program “did or didn’t” work but also “why” and
“how.” Designing evaluations to answer these questions requi-
res a high level of phasing, integration, and complexity, along
with analytical rigor. Elements of process and “impact” evalua-
tions and of qualitative and quantitative methods are common
- and necessary to answer the questions that are of greatest
utility to policy makers and development practitioners. Such
integrated approaches are thus more appealing to these key au-
diences, who are the ones actually making decisions about how
to design, implement, and operate programs to be more effecti-
ve. Integrated evaluations tend to focus on how to improve the
design and operation of all points along the impact pathway,
since a weakness at any point affects the final outcome. The re-
sults, therefore, highlight the need for good management and
institutional capacity in ways that standard impact analyses do
not. Importantly, these analyses then also provide decision-
makers, technicians and managers with actionable information
they can use now to change and improve programs, a focus that
has been somewhat lost with recent impact evaluations. These
country experiences examined also provide important lessons
for how to increase the impact of results, by, for example, incor-
porating users from the beginning to identify needs, adopting
a range of communication strategies to get information in usa-
ble form to specific audiences, and by strengthening leadership
and management capacities.

Key words: Management, institutional capacity, program
evaluation.
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THE EVALUATION OF TUBARAMURE IN BURUNDI:
AN INTEGRATED FOOD AID PROGRAM

J. Leroy, D. Olney

International Food Policy Research Institute (IFPRI),
Washington, USA

The objective of the Tubaramure program, which uses the
Preventing Malnutrition in children under 2 years of Age ap-
proach (PM2A), is to improve the health and nutritional status
of pregnant and lactating women and children under 2 years of
age. The program is implemented in two provinces in eastern
Burundi suffering from extremely high levels of malnutrition.
It provides mothers during pregnancy and children up to the
age of 2 years with a package of health and nutrition inter-
ventions designed to address the underlying determinants of
malnutrition (inadequate food, health, and care). This package
includes individual and family food rations, the required use
of preventive health services, and the required participation
of beneficiaries in behavior change communication activities
focused on improving health- and nutrition-related behaviors.
In order to generate scientifically sound and programmatica-
lly relevant evidence on the impact of this integrated program,
a comprehensive evaluation based on Tubaramure’s program
theory is used. First, a cluster randomized controlled design is
used to evaluate the program’s effectiveness. Communities were
randomly assigned to one of the 3 treatment arms (varying the
timing of duration of treatment) and a control arm. Second,
in-depth process evaluation focusing on the delivery and uti-
lization of the programs’ 3 components provides information
used by the program implementer to improve operations; the
findings are also invaluable in the correct interpretation of the
impact results. Finally, an Activity Based Costing approach is
used to estimate the cost of all program activities, to estimate
the programs’ cost-effectiveness and to compare cost-effecti-
veness across treatment arms. The presentation will show how
the comprehensive evaluation approach has provided results
and insights we would not have obtained with a classic “Does
it work?” evaluation design. We will also present common cha-
llenges in conducting these comprehensive evaluations and
discuss how they can be overcome.

Key words: Children, malnutrition, nutrition intervention
programs.

DATA FOR DELIVERY
S K. Baker
Helen Keller International, New York, USA

In the implementation community there can be resistance
to investing in robust program evaluation based on a percep-
tion that it is an academic exercise. However, if we are going to
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be serious about making progress in tackling undernutrition
we need to be serious about measuring that progress. No one
would question a business spending resources to make sure it
understands its profit and loss — I would argue our bottom line
is even more important - it is measured in terms of lives saved
and futures secured. Program evaluation is too often conduc-
ted as an audit with a good or bad outcome at the end of a pro-
ject. We need to change the dynamic to design evaluations that
identify key levers in the program impact pathway that can be
used as proxies for impact when programs are scaled up. Eva-
luation methods need to capture not just impact by explain the
elements of success or failure to enable course correction. This
is particularly important in integrated programs where the pro-
gram impact pathways are very complex and there are poten-
tially multiple benefits. Purposeful teaming up of implemen-
ters with researchers creates a win-win environment, however
there are challenges in making it successful including aligning
research needs and program roll-out, engaging stakeholders in
research design to facilitate uptake of results, ensuring timely
analysis and reporting of results, management of conflicts of
interest and ownership of intellectual property. Both parties
must listen to and respect other points of views. The imple-
menter needs to have an institutional commitment to using
results to improve programs. The researcher needs to have an
institutional commitment to generate data to serve programs.
The presentation will draw on lessons-learned in partnership
between Helen Keller International and the International Food
Policy Research Institute in Burkina Faso.

Key words: Children,nutrition intervention programs,
malnutrition, nutrition, research, integrated programs.

PS4-50 Early diet is critical for later development
- New research into changing early eating habits
(HABEAT and VIVA)

CRITICAL PERIODS FOR EATING HABIT DEVE-
LOPMENT; RESULTS FROM COHORT STUDIES IN
FRANCE, PORTUGAL, GREECE AND UK

P. Emmett’, B. de Lauzon-Guillain?, L. Jones’, A. Olivei-
ra®, G. Moschonis?, A. Betoko? C. Lopes?®, P. Moreira®, Y.
Manios*, M A. Charles?

'School of Social and Community Medicine, Univer-
sity of Bristol, Oakfield House, Bristol, UK

?Institut National de la Santé et de la Recherche
Médicale, Villejuif, France

3University of Porto Medical School, Porto, Portugal
“Harokopio University, Athens, Greece

Early feeding practices and their relationship with child-
hood diet have been investigated in four European cohorts:
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the British Avon Longitudinal Study of Parents and Children
(ALSPAC), the French EDEN study, the Portuguese Generation
XXI Birth Cohort, and the Greek EUROPREVALL study. Two
outcomes variables were considered: Food variety of healthy
foods and fruit and vegetable (F&V) intake. Both variables
were assessed by FFQ in the child up to 4 years in all cohorts
and in the mother in ALSPAC and EDEN only. Breastfeeding
duration and timing of complementary feeding were assessed
by questionnaire. Logistic regression analysis was performed
in parallel in each cohort and adjusted for likely confounders.
Most children consumed less than five portions of F&V and
had a less varied diet than recommended. Variety was measu-
red on a scale of 0 to 5; 2-year-olds scored 2.3 to 2.9 and 4-year-
olds 3.2 to 4.1 with Portuguese children the highest. We found
longer breastfeeding duration in Portugal and earlier introduc-
tion to complementary foods in the UK. Longer breastfeeding
duration was quite consistently related to higher F&V intake
across the cohorts. Breastfeeding for <3 months or not all
was associated with lower variety of healthy foods. Timing of
complementary feeding was consistently associated with both
outcomes in the UK but not in the other cohorts. Maternal diet,
in the UK and France, was strongly associated with F&V eating
and dietary variety in the children but breastfeeding associa-
tions were independent of it. The consistent relationship we
have found across countries between breastfeeding duration
and childhood diet suggests that efforts to promote breastfee-
ding may be beneficial to long term diet. This collaboration has
shown that working across cohorts in different countries can
increase confidence in research findings.

Acknowledgements: European Community’s Seventh Fra-
mework Program (FP7/ 2007-2013) n°FP7-245012-HabEat.
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LEARNING TO LIKE VEGETABLES: APPLYING
LEARNING THEORY TO THE ACQUISITION OF
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Childrens consumption of vegetables falls below recom-
mendations across Europe. This might be due to attributes of
the food (bitter taste, low energy density), characteristics of the
child (fussy eating, neophobia), or parenting practices (vege-
tables offered infrequently). In a series of systematic studies
involving infants from weaning age to 36m, partners in Den-
mark, France, Greece, Netherlands, Portugal and the UK set
out to test the effects of early taste exposure, different forms
of learning strategies (including repeated exposure, flavour-
flavour learning and flavour-nutrient learning), and sensory
manipulations on learning to like and to consume vegetables.

Results across studies from both HabEat and VIVA projects
demonstrated that early, varied and repeated exposure is the
most effective technique for promoting vegetable intake in in-
fants and young children. At weaning, early exposure to the
taste of vegetables is most effective where vegetables are rarely
offered as a first food. This is confirmed when vegetables are
added to milk just before weaning. Across studies between 7
and 15 exposures were used to familiarise with novel vegeta-
bles in different forms, but changes in intake were significant
ataround 5 exposures. Adding seasoning, offering dips, increa-
sing energy (with oil or maltodextrin) or pairing with an exis-
ting liked flavour are strategies used to improve intake of ve-
getables. However, the consistent finding across countries and
projects suggests that repeated exposure and familiarization to
the novel vegetable is most successful in promoting preference
from weaning to early childhood.

The first year of life may be optimal for the introduction of
a variety of vegetables into the habitual diet because novel food
acceptance is a more difficult task after 2 years when neophobia
begins. Since infants tend to eat foods they prefer, offering ve-
getables as a first food, offering often and providing variety will
increase liking and therefore intake.
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RESULTS OF TASTE STUDY: INTERVENTION TO IN-
CREASE VEGETABLE LIKING AND CONSUMPTION
BY EXPOSURE TO A VARIETY OF VEGETABLES AT
WEANING
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Recent research indicates that weaning is a critical period
for increasing children’s acceptance, liking and consumption of
new foods as they grow up. The aim of TASTE study was to
investigate the effectiveness of an intervention providing gui-
dance to parents in the early repeated exposure of their infants
to a variety of vegetables on later intake and liking of fruits and
vegetables by children. A community sample of mothers of 4-6
month old infants in UK (n=97), Portugal (n=97) and Gree-
ce (n=89) were randomised to either an intervention group,
who were given guidance on introducing a variety of vegeta-
bles as first weaning foods, or a control group who received
no such guidance. Intervention was delivered shortly before
initiation of complementary feeding by mothers. Infants’ liking
and consumption of unfamiliar vegetable followed by an un-
familiar fruit was assessed at ‘taste tests, one- and six-months
post-intervention (randomly selected subgroup of infants).
Additional questionnaires were completed by mothers at one-,
six- and nine-month post-intervention follow-ups. TASTE in-
tervention was successful in increasing intake and liking of an
unfamiliar vegetable one month post-intervention in the UK
[Intake (g): 32.3 vs.16.3, P=0.012; liking rating by mother: 6.7
vs. 4.3, P<0.001; liking rating by researcher: 6.7 vs. 4.6, P<0.001
in intervention vs. control group]. No effect was found for in-
take or liking six months post-intervention in any of the three
countries. Results from Greece showed positive intervention
effect on the variety of vegetables consumed by infants at all
post-intervention follow-ups.
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TASTE study was effective in increasing vegetable con-
sumption in the short term in UK, and variety of vegetables
consumed by infants in Greece. Future research should in-
corporate longer follow-ups in order to investigate long-term
effects on liking and consumption.
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STRATEGIES TO INCREASE VEGETABLE CON-
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Young children’s vegetable consumption is below the re-
commended intake across Europe. After the age of two years,
neophobia and pickiness begin to impact eating behavior.
Efforts to increase vegetable consumption at this age range is
therefore particularly challenging. In a series of studies aimed
at three- to six-year-olds, different strategies were applied with
the aim to increase children’s vegetable consumption, inclu-
ding mere exposure in combination with sensory variation
in Denmark and the Netherlands, imitation of a role model
in the Netherlands and Greece, freedom of choice in Greece,
Denmark and the Netherlands, and participation in vegetable
preparation in the Netherlands. Most studies were executed in
nurseries or in the first years of primary school.

Results showed that offering vegetables at school can con-
tribute to children’s daily intake of vegetables, in particular in
countries where vegetables are predominantly consumed at
dinner time. However, achieving an increase in vegetable in-
take was difficult. Preliminary results show that mere expo-
sure works at this age, although multiple factors influence the
success of mere exposure. Imitation of a role model such as a
teacher or a popular (TV) character showed some, although
limited, promise. Participation in cooking did not lead to an in-
creased vegetable intake at dinner time. In all studies aimed at
this age range, large variation in eating patterns was observed.
A considerable group of non-eaters were unresponsive to the
tested strategies and alternative strategies might be necessary
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CALORIC COMPENSATION AND EATING IN THE
ABSENCE OF HUNGER IN EARLY CHILDHOOD: IM-
PACT OF PARENTAL FEEDING PRACTICES
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The aims were to measure caloric compensation (CC) and
eating in the absence of hunger (EAH) in 2 to 6 year-old French
children in a realistic context and to link these measurements
with individual characteristics and parental feeding practices.
Three identical lunches were offered to 236 children in school
canteens. Food intake was measured at individual level. First
lunch was a control session. For CC situation, thirty minutes
before the second lunch children were offered a preload (137
kcal). For EAH situation, ten minutes after the third lunch
children were exposed to palatable foods (430 kcal). Six types
of parental feeding practices were measured by questionnai-
res. Parents were clustered in two groups based on their fee-
ding practices. On average children partially compensated the
preload and ate in the absence of hunger about a quarter of
the energy that they had consumed during their lunch. These
measurements were not correlated with each other. EAH and
CC did not vary with age or adiposity. EAH was higher in boys
than in girls. Parents who used feeding practices such as food
as reward, emotional regulation, pressure, and child control
more often had children who ate more in absence of hunger
than parents who used restriction for weight and monitoring
more often. No link was found between CC and parental fee-
ding practices. This study provides evidence that CC and EAH
are two distinct eating behaviours. CC may be mostly driven by
homeostatic factors while EAH may be influenced by external
factors such as parental feeding practices. Results may be used
to develop interventions to educate parents to provide an ea-
ting environment likely to prevent development of overweight.

Acknowledgements: Funded by European Community’s
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Background and objectives: The proportion of elderly in
Europe is expected to increase to approximately 30% in 2050.
Specific individual dietary components may reduce risk of di-
sease and improve quality of life of the elderly. When combined
these dietary components may modulate many processes that
are involved in ageing and so it is likely that a whole diet ap-
proach might have greater impact on age-related decline than
individual components. The aim of this intervention is to study
the effects of a whole diet on health and quality of life in people
aged 65 years and older.

Methods: The NU-AGE study is a randomized trial. The in-
tervention comprises a period of one year in 1250 apparently
healthy, independently living European subjects aged 65 to 80
years. The elderly are randomised into either the diet group or
the control group. Participants in the control group received
no dietary advice. Participants in the diet group received die-
tary advice aimed at meeting the nutritional requirement of the
ageing population, foods and a vitamin D supplement. Special
attention was paid to nutrients that may be inadequate or limi-
ting in diets of elderly people.

Conclusions: The NU-AGE study is the first dietary inter-
vention study investigating the effect of a whole diet and provi-
ding targeted nutritional recommendations for optimal health
and quality of life in apparently healthy European elderly men
and women. Results of this intervention will provide evidence
on the effect of a whole diet on the prevention of age related
decline at the cellular, organ, and whole body level.
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DIET-MICROBIOTA-HEALTH INTERACTIONS IN
OLDER PERSONS - THE ELDERMET STUDY AND
PROBING CAUSALITY IN THE NUAGE PROJECT
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The microbiota associated with the human body is now in-
tensively studied as an environmental risk factor for disease,
and a modulator of health. The development of culture-inde-
pendent methods for microbiota analysis has allowed iden-
tification of alterations in the microbiota associated with the
extremes of life, with functional gastrointestinal diseases, with
endocrine disease, with antibiotic therapy, and with habitual
diet, and evidence is accumulating for linkages other condi-
tions and syndromes. In a baseline analysis of the faecal micro-
biota composition of 161 older persons, we previously reported
a core microbiota and aggregate composition that was distinct
from younger persons (Claesson et al., PNAS 2011). We also
identified significant inter-individual variation at phylum level,
the reasons for which were then unclear. To investigate fur-
ther, we analyzed the microbiota composition of 178 elderly
subjects, none receiving antibiotics, and for whom we had co-
llected dietary intake information. The data revealed distinct
microbiota composition groups. Clustering of subjects was also
distinguishable by analysis of faecal metabolites and shot-gun
metagenomic data. Major separations in the microbiota corre-
lated with selected clinical measurements. Novel constellations
of microbiota subtypes were identified. Correlations in the data
between diet, microbiota and health status suggest a causative
axis (Claesson et al., Nature 2012). However, distinction bet-
ween cause and consequence requires a large-scale interven-
tion and prospective analysis of subjects for microbiota-related
pathophysiologies. The NuAge project combines multinational
participation to take account of ethnic and geographical fac-
tors, with a defined nutritional intervention of a well charac-
terized cohort at baseline, to identify diet-microbiota-health
causative linkages. Available data from the NuAge project will
be presented, in conjunction with NuAge partners.

Key words: Ageing, microbiota, metagenome, inflam-
mation.
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NUTRITIONAL METABONOMICS: DEVELOPMENT
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S. Collind’, F. Martin’, M. Kussmann'¢’, |. Montoliu’, S.
Max’, S. Rezzi', L. Da Silva’, C. Franceschi®?, P. Brigidi*

"Molecular Biomarkers, Nestlé Institute of Health
Sciences SA, Campus EPFL, Quartier de l'innovation,
Batiment H, Switzerland

Interdepartmental Centre “L. Galvani” - CIG -, Uni-
versity of Bologna, Bologna, Italy

3Department of Experimental Pathology, University
of Bologna, Bologna, Italy

‘Department of Pharmaceutical Sciences, Universi-
ty of Bologna, Bologna, Italy

*Applied Mathematics, NESTEC, Nestlé Research
Center, Vers-chez-les-Blanc, Switzerland

SFaculty of Life Sciences, Ecole Polytechnique Fédé-
rale Lausanne (EPFL), Lausanne, Switzerland
"Faculty of Sciences, Aarhus University, Aarhus,
Denmark

Ageing is characterized by a progressive, generalized im-
pairment of biological functions resulting in an increased
vulnerability to environmental challenge and a higher risk of
disease and death. Variations in the biological functions and
processes during ageing do not appear in isolation, but instead
are embedded in a large network of physiological and genetic
interactions. Within these reasons, understanding the physio-
logy of ageing is of tremendous importance to allow popula-
tions to grow old, prevent or delay the onset of disease and
maintain a high quality of life. Metabonomics is a well-establis-
hed systems approach to characterize metabolic phenotypes,
which result from a coordinated physiological response to va-
rious intrinsic and extrinsic parameters like the environment,
including diet and lifestyle, genetics, the human microbiome,
and drugs. Clinical ageing research: By combining metabono-
mics and lipidomics we report recent efforts in characterizing
the metabolic phenotype of longevity and aging in a well cha-
racterized human cohort comprising centenarians, elderly and
young individuals. Our results underpin profound differences
in the longevity phenotype with activation of specific lipid me-
diator mechanisms. Preclinical ageing research: As caloric res-
triction (CR) is has been shown to be to date the most potent
dietary means of modulating and possibly slowing the ageing
process, we report a comprehensive metabolic phenoytping
across several strains of mice to determine the effects of mode-
rate CR. We revealed tissue-specific panels of biomarkers that
are commonly affected by CR. Moreover, metabonomics was
applied to blood plasma in multiple mouse strains to evaluate
early CR-associated metabolic regulations, which may translate
into long-term benefits for longevity. Identification of pathways
activated by caloric restriction could facilitate the development
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of nutritional interventions and dietary programs mimicking

the health benefits of CR.
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SOCIO-ECONOMIC DETERMINANTS OF DIET
QUALITY AND HEALTH OF THE EU ELDERLY
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To better understand how to effect dietary change for
healthy ageing, we investigate the determinants of food choi-
ces, diet quality and health of the EU elderly. A literature review
indicates that although many factors are thought to be at work,
their relative importance and interactions remain poorly un-
derstood. Thus, we investigate empirically the determinants of
diet quality of older people in four EU countries (Finland, Italy,
Sweden and the UK) using secondary cross-sectional datasets.
A modified Diet Quality Index measuring nutritional quality
is regressed on the same socio-economic and demographic
factors in the four countries. We show that diet quality among
the EU elderly is both low on average and heterogeneous, with
differences in observable socio-demographic variables explai-
ning only a small but significant fraction of the heterogeneity.
There is little support for the proposition that poor diet quality
is driven by a lack of economic resources among the EU elderly.
However, education, not living alone, and being a female are
characteristics that are positively associated with diet quality
after controlling for other socio-demographic factors. Regional
differences in diet quality are evident, while the relationship
of age and retirement status to diet quality is weak, hence su-
ggesting that food preferences and habits are largely set in the
latter part of life. The framework of analysis is then extended to
investigate the full continuum of relationships from the socio-
economic status of elderly individuals to their dietary choices
and health status. The results establish that the causal relations-
hip between diet quality and health is bi-directional: diet quali-
ty influences health but health influences diet quality. Although
intuitive, this result implies that feedback mechanisms in the
relationship between diet quality and health should be consi-
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dered carefully when analysing the benefits from promoting
healthy eating to the elderly.

Key words: Ageing, diet quality, elderly, food preferences,
health.

PS5-66A Trace elements and chronic diseases
MICRONUTRIENTS DEFICIENCY AND OBESITY
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Recent studies have demonstrated that the risk of obesity
might be increased when individuals have micronutrient de-
ficiencies. Specific micronutrient deficiencies involved include
Zing, Iron, Vitamin E and Vitamin C. Deficiency of these mi-
cronutrients is common in populations in Mexico and other
Latin American countries. Possible mechanisms for these as-
sociations involving Leptin and perhaps other hormones are
reviewed, they may explain the role of these micronutrients on
fat deposition and fat metabolism. In a prospective study with
136 obese Mexican women micronutrient supplementation of
a milk formula product increased the effectiveness of an energy
restricted diet to reduce body weight and body fat. In other
studies in women in China micronutrients addition to calcium
supplements increased body weight loss and decreased blood
lipids. These and other investigations suggest that some micro-
nutrient deficiencies increase fat deposition and that in popu-
lations with a high incidence of micronutrient deficiencies, mi-
cronutrient supplementation is effective to increase fat losses in
obese individuals. The precise role of micronutrients deficiency
on obesity and fat homeostasis remains to be elucidated.

Key words: Micronutrients deficiency, obesity iron, vitamin
E ,vitamin C, zinc.

IRON AND INFLAMMATION IN TYPE-2 DIABETES
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Type 2 Diabetes mellitus (T2D) is a disease associated with
inflammation and oxidative stress. Iron (Fe) is one of the ma-
jor catalysts for the occurrence of free radicals and oxidative
stress. The pancreatic beta-cells are the primary affected in the
advanced DM2, they present minor antioxidant activity and
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therefore they are more sensitive to substrates such as oxidants
and oxidation catalysts.

T2D patients present increased iron storage (measured as
ferritin, transferrin receptor and total body iron) and altered
levels of oxidative stress parameters (heme oxygenase activi-
ty, SOD, GSH and TBARS). The same behavior is observed by
sons of T2D patients. This characteristic may contribute in the
future to a greater susceptibility to develop T2D.

We have shown that 2DM patients and their sons share a mi-
crosatellite polymorphism in the HO1 gene, characterized by a
high frequency of the SM genotype, which is a risk factor for
T2D development T2D and obesity share a pro-inflammatory
profile (altered expression of TNF-a, IL6 and TLR2) and an in-
creased expression of hepcidin, a regulator of iron nutrition.

High levels of ferritin, heme oxygenase activity and elevated
expression of hepcidin and TLR2 mRNA are a risk factor for
2DM development. Low levels of TLR4 and mTOR mRNA are
a protective factor for T2D and obesity..
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ZINC, INFLAMMATION AND TYPE 2 DIABETES
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Zinc(Zn) is an essential trace element that has been re-
lated in the last years with chronic disease, such as diabetes.
Zn is known to favor the interaction between insulin and its
receptor, facilitate glucose transport through membranes and
increase insulin function in peripheral tissues. Diabetes has
been associated with low Zn concentration possible due to an
impaired active transport of Zn in the kidney. Zn deficiency
increases the expression of IL6, IL1, IL8 and TNF-a, increasing
the risk of cardiovascular disease observed in diabetes. IL6, in
turn, affects methalothionein homeostasis, thus affecting fur-
ther Zn metabolism. Also, increased proinflammatory citoky-
nes in diabetes may play an important role in Zn metabolism
through the regulation of Zn transporters, particularly, ZnT8
and ZiP14. The effect of zinc supplementation on inflammation
in diabetic patients needs to be further explored.

Key words: Cytokines, diabetes, glucose transport, insulin,
methalotionein, zinc.
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ZINC AS A COADJUVANT IN TYPE-2 DIABETES
TREATMENT

M. Ruz
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versity of Chile, Santiago, Chile

Type-2 diabetes is a chronic condition responsible for long-
term severe dysfunction of several organs, including kidneys,
heart, blood vessels, and eyes. This condition is highly preva-
lent in populations having high overweight/obesity rates. Whi-
le there is a number of pharmacologic products in the market
to treat the most prominent features of this disease (insulin
resistance and impaired insulin secretion), interventions di-
rected to preserving the integrity and function of B-cell in the
long-term are less available. The use of some nutrients with im-
portant cellular protective roles that may lead to a preservation
of B-cell has not fully tested. Given its insulin mimetic action,
as well as its role as regulator of oxidative stress, inflammation,
apoptosis, and insulin secretion, zinc is an interesting candida-
te to become a co-adjuvant to diabetes therapy. It is reviewed
the available information on the use of zinc as part of diabetes
therapy. According to two meta analyses recently published,
zinc supplementation may have beneficial effects on glycemic
control, as indicated by a modest but significant reduction of
fasting glucose and a trend to decreased HbAlc. Nevertheless,
among the studies considered the vast majority lasted for 6
months or less, suggesting the importance of conducting long
duration studies given the characteristics of type-2 diabetes as
a chronic disease.
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Indigenous Peoples who have cultural homelands in rural
areas have knowledge of vast biodiversities that have develo-
ped within their heritage regions to provide food resources for
food and nutrition security. Despite formidable environmental
and cultural challenges to the use of this wealth of knowledge,
Indigenous Peoples are aware that their original diets and lo-
cal foods can provide cultural expression, self-identity, health
and well-being. Research has given recognition to the vast
array of unique food species and subspecies/varieties/cultivars
within food systems of Indigenous Peoples and the nutritio-
nal contributions they make. With focus on 12 cultures in de-
fined ecosystems in different parts of the world, participatory
research with communities and interdisciplinary scholars was
used to document the local food resources and how they have
been culturally used. This knowledge was then applied at the
community level to develop methods, processes and activities
to mobilize leaders and communities to encourage interven-
tions and policies that improve health and well-being. Central
to Indigenous Peoples using their food resources is attention to
environmental integrity and sustainability.

Knowledge on traditional wildlife animal and plant harvests
and agriculture based in traditional crops must be promoted
within communities and transmitted to youth to ensure future
provisioning. This benefits from advocacy to create activities
that build local cultural pride, and the development of cross-
sectoral government planning and action. Keeping Indigenous
Peoples” food systems vital not only ensures their continuing
contribution to community well-being, but also creates the
imperative for cultural and ecosystem protection and sustaina-
bility. Lessons learned with Indigenous Peoples’ food systems
contribute important knowledge on how and why to address
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challenges to maintaining ecosystem integrity for environmen-
tal sustainability, and for the food and nutrition security of the
entire planet.

Key words: Indigenous peoples, food systems, sustainabi-
lity.
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Environmental degradation - whose primary driving forces
are population, consumption and technology - has reached in
the Mediterranean proportions that require immediate action.
Unsustainable food consumption patterns are putting increa-
sing stress on ecosystems and human social systems. Food con-
sumption patterns are important drivers of land degradation,
declining soil fertility, unsustainable water use, marine envi-
ronment degradation, climate change, biodiversity loss, etc.
The paper aims at exploring the environmental footprints of the
current Mediterranean consumption and production patterns
with a particular focus on the current dietary patterns. The
work is mainly based on secondary data from different sources
e.g. FAOSTAT, the World Development Indicators, the Water
Footprint Network (WEN), the Global Footprint Network. The
analysis regards 21 Northern, Southern and Eastern Mediterra-
nean countries. The paper describes the main environmental
challenges in the Mediterranean region e.g. water scarcity, land
degradation, climate change and biodiversity loss. It provides
an overview of the ecological, carbon and water footprints of
the current regional consumption patterns as well as national
virtual water balances. The paper characterizes the Mediterra-
nean dietary patterns using Food Balance Sheets data. The WF
of food supply is calculated for Bosnia, Egypt, Italy, Morocco
and Turkey and the contribution of vegetal- and animal-based
food product groups is highlighted. The paper compares the
WEF of the current Italian diet with that of the proposed Me-
diterranean one. It also analyses fertilizer consumption and
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nitrogen fertilizers use trends. High resource use intensity is
exacerbated by food waste implying the loss of large amounts
of precious resources and inputs such as water, land, energy
and fertilisers. The transition to more sustainable diets and
food consumption patterns in the Mediterranean - implying
an increased adherence to the traditional Mediterranean diet
- and the reduction of food losses and waste can contribute to
easing pressure on the scarce resources of the region.

Key words: dietary patterns, environmental footprints, na-
tural resources, Mediterranean region.

PS2-11 Global challenges in maternal and child
nutrition for today and the future

NUTRITION-SENSITIVE INTERVENTIONS AND
PROGRAMS: HOW CAN THEY HELP ACCELERA-
TE PROGRESS IN IMPROVING MATERNAL AND
CHILD NUTRITION?

M. Ruel, H. Alderman

International Food Policy Research Institute (IFPRI),
Washington, USA

Accelerating progress in improving nutrition will require
effective and large-scale nutrition-sensitive programs that ad-
dress key underlying causes of undernutrition and enhance the
coverage and effectiveness of nutrition-specific interventions.
We reviewed programs in four sectors - agriculture, social safe-
ty nets (SSNs), early child development (ECD) and classroom
education. Targeted agricultural programs support livelihoods,
food security and diet diversity, but evidence of their impact
on child nutritional status is inconclusive, with the exception of
vitamin A from biofortification of orange sweet potatoes; poor-
quality evaluations prevent firm conclusionson nutritional
impact. SSNs are a powerful poverty reduction tool but poo-
led estimates show no overall impact on nutrition outcomes;
although some cash transfers have improved nutrition among
younger and poorer children exposed for longer durations, the
lack of overall impact is attributed to weaknesses in nutrition
goals and inputs and in service delivery (supply). Combining
ECD and nutrition interventions can have additive or syner-
gistic impacts on child development and nutrition outcomes.
Thus, programs combining ECD and nutrition inputs could
lead to significant gains in cost, program efliciency and nutri-
tion and development outcomes. Parental schooling is a strong
determinant of nutrition outcomes, but school curriculum sel-
dom includes nutrition training and when it does, evaluations
of impacts on knowledge acquisition and future parental skills
are lacking. Many of the programs reviewed were not origina-
lly designed to improve nutrition, yet they have great potential
to do so. Ways to enhancethe nutrition-sensitivity of programs
include: improve targeting; useconditionalities if feasible;

46 Ann Nutr Metab 2013;63(suppl 1):1-1960

strengthen nutrition goals and incorporate well-designed and
implemented nutrition-sensitive actions;and focus on optimi-
zing women’s nutrition, time allocation, physical and mental
health, and social status and empowerment. Nutrition-sensi-
tive programs can play a pivotal role in invigorating nutrition-
specific interventions and creating a stimulating environment
for young children to grow and develop to their full potential.

Key words: Agriculture,early child development, nutrition-
sensitive programs, schooling,social safety nets.

THE POLITICS OF REDUCING MALNUTRITION:
BUILDING COMMITMENT AND ACCELERATING
IMPACT

S. Gillespie', L. Haddad? V. Mannar?, P. Menon’, N. Nis-
bett?

'International Food Policy Research Institute, Wash-
ington, USA

?Institute of Development Studies, University of
Sussex, Brighton,UK

3Micronutrient Initiative, Canada

Political discourse on the challenge of malnutrition has
ramped up markedly in recent years, at both national and in-
ternational levels. The Scaling Up Nutrition (SUN) movement
has both driven, and been driven by, this developing momen-
tum. While knowledge of the critical factors and processes for
effectively operationalizing and scaling up nutrition-specific
and nutrition-sensitive interventions is increasing, we know
less about the politics of reducing malnutrition. How can po-
litical and policy processes and “enabling environments” be
cultivated, sustained and ultimately translated into nutritio-
nal impact on the ground? In our review of the limited but
growing evidence base we use a six cell framework to structure
our discussion of the ways in which three domains (knowled-
ge and evidence, politics and governance, and capacity and
resources) are pivotal for a) creating and sustaining political
momentum, and b) translating it into nutritional impact in
high-burden countries. We show how political calculations lie
behind effective coordination between sectors, between natio-
nal and subnational levels, private sector engagement, resource
mobilization, and state accountability to its citizens — all hugely
important for nutrition-relevant action. Political commitment
can be proactively built—there is no need to wait for it -- but
converting such commitment to impact requires a different set
of strategies and skills. It will simply not be possible to accele-
rate and sustain progress without national and global support
to a long-term process of strengthening systemic and organiza-
tional capacities, and to nurturing and strengthening leaders-
hip in high-burden countries. The private sector has significant
positive potential but there remains a lack of trust and a lack of
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evidence, both of which need to be addressed. Finally, we ar-
gue that operational research on delivery, implementation and
upscaling of interventions, and more contextual analyses on
how to shape and sustain enabling environments, is essential as
the focus shifts toward action.

Key words: Malnutrition, nutrition policies.

PS2-19 Confronting the global epidemic of non-
communicable diseases: Findings from the NHL-
BI/UHG Global Network

THE NIH NHLBI/UHG CENTERS OF EXCELLENCE: A
MODEL FOR INTERNATIONAL RESEARCH COLLA-
BORATION

C. Rabadan-Diehl

National Heart, Lung, and Blood Institute/NIH,
Bethesda, USA

Chronic non-communicable diseases (NCDs) account for
63% of deaths around the world. In 2008, 80% of NCD-related
deaths occurred in low and middle income countries. Cardio-
vascular disease (CVD) comprises 30% of global mortality, fo-
llowed by cancer, COPD and diabetes. Unhealthy diet has been
identified as a risk factor to the four disease categories, provi-
ding an opportunity to develop common approaches to NCD
prevention. Accumulation of risk for NCDs begins during pre-
natal development and continues through early life, childhood,
adolescence, and adulthood. In June 2009, The National Heart,
Lung and Blood Institute (NHLBI) and UnitedHealth Group
(UHG), established a network of eleven Centers of Excellen-
ce (COE) across the globe. The Centers are located in develo-
ping countries and have strong partnerships with institutions
around the world. The goals of this program are to enable re-
search capacity building, train future chronic cardiovascular
and pulmonary disease investigators and conduct research,
programs and measures to prevent or treat chronic cardiovas-
cular and pulmonary diseases. The COEs are leveraging their
expertise and infrastructures built on the areas of maternal/
child health and infectious diseases, to develop and carry out
the NCD agenda. The COEs are key players in the area of nutri-
tion and are linked to Birth Cohorts like the Matlab cohort in
Bangladesh and the Consortium of Health Oriented Research
in Transitional Societies (COHORTS) in Brazil, Guatemala, In-
dia, Philippines and South Africa. The COEs are also in close
communication with local, state and national governments and
policy makers.

The COE program has received international attention and
it is considered a unique and innovative model of research
collaborations at the global level. The COE program is desig-
ned to serve as a platform to develop research-based evidence
for strategies that can be implemented not only in developing
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countries, but that can also informed research agendas across
the world.

Key words: Child heaalth, Infectious diseases, Research co-
llaboration, The National Heart, Lung and Blood Institute.

PRIMARY PREVENTION OF NUTRITION-RELATED
CHRONIC DISEASES: INNOVATIVE INTERVEN-
TIONS IN LATIN AMERICA

M. Ramirez-Zea

INCAP Comprehensive Center for the Prevention of
Chronic Diseases (CIIPEC), Institute of Nutrition of
Central America and Panama, Panama

Nutrition-related chronic diseases (NRCD), such as car-
diovascular diseases, diabetes, and some types of cancer, are
the main cause of mortality and morbidity across all Latin
American countries, even exceeding the prevalence of many
developed countries. Even worse, age at onset of NRCD risk
factors and death is declining, due to early and rapid changes
in lifestyle patterns. Population-based innovative strategies for
preventing NRCD risk factors in developing countries are scar-
ce. The INCAP Comprehensive Center for the Prevention of
Chronic Diseases (CIIPEC) has recently leaded few interven-
tion studies on NRCD prevention in Latin America. We have
developed a culturally appropriate, community-based inter-
vention to improve cardiovascular health in elementary school-
age Guatemalan children through the promotion of healthful
eating behaviors and physical activity, as well as the prevention
of tobacco use and alcohol consumption. We have also evalua-
ted the effectiveness of an affordable and sustainable primary
health care intervention, based on mobile health (mHealth)
technology, to reduce blood pressure and prevent progression
from pre-hypertensive status to hypertension in individuals at
poor urban clinics in three Latin American countries (Argen-
tina, Guatemala, and Peru). Another two projects have asses-
sed intervention models to determine how well primary health
care (PHC) workers can correctly identify and refer subjects at
high risk of cardiovascular diseases in Guatemala, and to im-
prove adherence to treatment and healthy lifestyles in diabe-
tic and/or hypertensive patients who assist to PHC facilities in
Costa Rica and Southern Mexico. Main preliminary results of
those studies will be presented in this session.

Acknowledgements: This work was supported by the
National Heart, Lung and Blood Institute (NHLBI, HHS-
N268200900028C) and the UnitedHealth Group Chronic Di-
sease Initiative.

Key words: Nutrition, chronic diseases, intervention, Latin
America.
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CHINA RURAL HEALTH INITIATIVE - SODIUM
REDUCTION STUDY: A CLUSTER RANDOMIZED
TRIAL ON A COMMUNITY-BASED DIETARY SO-
DIUM REDUCTION PROGRAM

L L. Yan', N. Li', W. Niu?, H. Chu?, J. Zhang', Z. Hao',
D. Labarthe®, X. Feng?®, J. Shi®, J. Zhang’, R. Zhang?, Y.
Zhang®, Z. Li°, B. Zhou®, Z. Li°, J. Sun'®

'The George Institute For Global Health At Peking
University Health Science Center

2School of Public Health, Peking University Health
Science Center, Beijing, China

3Peking University Clinical Research Institute, Bei-
jing, China

‘Department of Preventive Medicine, Northwestern
University, Chicago, USA

*Changzhi Medical College, Changzhi, China

SFirst Hospital of China Medical University, Liaoning,
China

’Hebei Province Center for Disease Prevention and
Control, Shijiazhuang, China

8Xian Jiaotong University, Xian, China

’Ningxia Medical University, Yinchuan, China
%Hebei Province Center for Disease Prevention and
Control, Shijiazhuang, China

Background and objectives:Cardiovascular diseases are
the leading cause of death in rural China with high bloodpres-
sure being a major determinant of risk. Excess intake of die-
tary sodium, a modifiable risk factor for high blood pressure,
is widespread with most added as salt during the cooking or
preservation of food in the home. The aim of this study is to
determine the effects of a multi-faceted community-based so-
dium reduction program on sodium and blood pressure.

Methods: The China Rural Health Initiativeis a large-scale,
cluster-randomized, trial done in five Northern Chinese pro-
vinces. Two counties have been selected from each province
and 12 townships enrolled in each county making a total of 120
clusters. One village from each township was selected for par-
ticipation in the study. Randomization was stratified by county
with 60 villages receiving the intervention and 60 continuing
with usual practices.The sodium reduction program comprises
community health education and a food supply strategy desig-
ned to promote the use of salt substitute through the village
convenience stores.Subsidization of the price of salt-substitute
is provided to 30 intervention villages. The primary outcomes
for the study is dietary sodium intake levels estimated from as-
says of 24-hour urine samples and blood pressure.

Results: The trial randomized 120 villages in April 2011 and
the intervention was implemented from May 2011 to October
2012. All data have been collected and are currently being clea-
ned and analyzed. We expect to have trial results to share by
August 2013.
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Conclusions: This sodium reduction study is a major new
initiative designed to identify a nutrition-based, practical, sca-
lable strategy for vascular disease prevention in rural China. If
proved effective, this sodium reduction program will provide
an evidencebase for policy and programs in China and poten-
tially other countries and substantial health gains when scaled

up.
Key words: Sodium reduction, cardiovascular disease,
health education, salt substitute, community-based program.

BASELINE CHARACTERISTICS OF A SCHOOL BA-
SED INTERVENTION TO PROMOTE HEALTHY DIET
IN SOUSSE, TUNISIA

H. Ghannem’', J. Maatoug', I. Harrabi’, M. Belkacem’, S.
Hmad', R. Ghammam’, S. Slama?

'Chronic Disease Prevention Research Center of
Sousse, Tunisia

2Department of Community medicine, Primary
care and emergency, Geneva University Hospitals,
Switzerland

Background and objectives: In this study, we will focus
on diet habits among schoolchildren. This is a component of
a community based intervention to promote healthy lifestyles
in school settings. It consists on a school based intervention
with the aim to improve knowledge, attitudes and behaviors
concerning healthy diet. The study design, implementation and
baseline results are presented.

Methods: The study design was a quasi experimental de-
sign, intervention with pre post assessment and control group.
The study concerned pupils of colleges of Sousse aged 11 to 16
years old in 7th and 9th grade. The pre-assessment concerned
arandom sample of schoolchildren. The proportional and stra-
tified sample was composed of 4003 schoolchildren with 1929
and 2074 respectively in intervention and control groups. We
used chi square test to compare prevalences with 0.05 as level
of significance.

Results: Sex ratio was respectively 1 in the intervention
group and 0.87 in control group. The mean age of the study po-
pulation was 13.48+1.29 and 13.24+1.25 respectively in inter-
vention and control groups. The proportion of schoolchildren
who knew that it's recommended to eat at least 5 fruits and
vegetables daily was 35.6% in intervention group and 23.6% in
control group. Concerning eating habits, the schoolchildren
reported frequency (number of days per week) of consuming
various foods and beverages included respectively in the inter-
vention and control group: vegetables 3.9 days/week and 4.81
days/week, fruits 5.41 days/week and 5.7 days/week, high fat
food 2.49 days/week and 2.48 days/week, sweetened beverage
3.84 days/week and 3.3 days/week, sweets 4.33 days/week and
4.57 days/week.
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Conclusion: Integrated and sustainable interventions to
promote healthy diet in this region are needed to prevent obe-
sity and non communicable diseases early in childhood. Ack-
nowledgment: This project is funded by UnitedHealth Group.
The intervention is cofunded by Geneva University Hospitals

Keywords: Diet intervention, lifestyles, prevention, schools.

PS3-27 Community-based programme to pre-
vent obesity: Lessons and perspectives from 20
years of experience (EPODE International Net-
work)

EFFECT OF VITAMIN B12 AND N-3 POLYUNSA-
TURATED FATTY ACIDS ON PLASMA HOMOCYS-
TEINE, AND OTHER CARDIOVASCULAR RISK FAC-
TORS: A RANDOMIZED CONTROLLED TRIAL

T. Huang® KL. Li"%, M. Asimi'?, Q. Chen'?, D. Li'?
'Zhejiang University, China
2APCNS Centre of Nutrition and Food Safety

3Johns Hopkins Bloomberg School of Public Health,
USA

Background and objectives: Vitamin B12and n-3 polyun-
saturated fatty acids (PUFA) decrease blood homocysteine
(Hcy) concentration. However, the combined effect of these
nutrients on Hey and ferritin, and C-reactive protein is limited
and inconclusive. The objective was to examine the synergistic
effect of vitamin B12 in combination of n-3 PUFA on plasma
Hcy, ferritin, and other biochemical markers.

Methods: In a randomized controlled trial, thirty eligible
subjects were randomly divided into three groups, and assig-
ned to receive 1000 pg of vitamin B12, 2¢g fish oil, or 1000 pg
vitamin B12 and 2g fish oil respectively for 8 weeks. Plasma
phospholipid (PL) fatty acids and biochemical markers were
determined.

Results: Plasma PL 20:5n-3, 22:6n-3 and n-3 PUFA were
increased after 4 and 8 week supplementation of fish oil, and
vitamin B12+fish oil. Plasma concentrations of triacylglycerol,
uric acid, and ferritin were significantly decreased after 4 and
8 week supplementation of fish oil, and vitamin B12+fish oil.
In all groups, significant changes in plasma Hcy were obser-
ved during the study period. Vitamin B12, fish oil, and vitamin
B12+fish oil supplementation lowered plasma Hcy concentra-
tions by 22%, 19%, and 39%, respectively. Conclusions: Com-
bination of vitamin B12 and fish oil have synergistic effect on
lowering plasma concentrations of Hcy and ferritin.

Key words: Homocysteine, fish oil, vitamin B12.
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COMMUNITY-BASED PROGRAMMES TO PREVENT
OBESITY

J M. Borys*, H. Ruault du Plessis*, T. Huang', B. Swin-
burn? J. SeidelP, A. Barriguete*

"University of Nebraska Medical Center College of
Public Health, Nebraska, USA

“The University of Auckland, Auckland, New Zea-
land

3VU University of Amsterdam, Amsterdam, The
Netherlands

‘EPODE International Network, Brussels, Belgium

Childhood obesity is one of the main public health cha-
llenges of the 21th century. Preventive efforts should include
community-based interventions (CBIs) using social marketing
campaigns targeting families, children and key stakeholders
within the community and the broader environment of the
child.Indeed, childhoodobesityis a complexissue and needs-
complexsystemwith a multistakeholderinvolvement at allle-
velstofosterhealthierlifestyles in a sustainableway. The EPODE
methodologycontributestothisapproach.

Withnow 20 years of experience,thismethodologyisnowim
plemented in more than 300 towns in 8 countries (France, Bel-
gium, Spain, Greece, TheNetherlands, South Australia, Mexi-
co and Romania) and concerns more than 20 millionpeople.
Theaddedvalue of themethodologyisbasedon a strongscien-
tific input, institutional and politicalendorsement, evidence-
base and social marketing techniques, sustainableresources,
branddynamics and evaluation.

At childleveltheprevalence of overweight and obesity in
childrenaged 5 to 12 ismonitored. In the 8 French pilottowns,
theprevalence  of  childrenoverweightincludingobesityde-
creasedby 10% between 2005 and 2009 (p<0.0001). In Bel-
giumpilottowns, theprevalence of childrenoverweightsigni-
ficantlydecreasedby 22% between 2008 and 2010 (p<0,04) in
comparisonwith control towns.

The EPODE International Network (EIN) is a non-govern-
mental organization which has been created to support Com-
munity-Based Programmes (CBPs) aimed at preventingobesi-
ty. Today, 29 CBPs are memberof thisnetwork (10 in Europe, 13
in America and 6 in Asia-Pacificregion).

Key words: Prevention, obesity, social marketing, nutrition,
diet, lifestyle, community-basedprogramme, sustainability.
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PS3-35 Promoting healthy growth and preven-
ting childhood stunting - a WHO initiative

PROMOTING HEALTHY GROWTH AND PREVEN-
TING CHILDHOOD STUNTING

A. Onyango', E. Borghi', M C. Casanovas’, M. de Onis’
'World Health Organization, Geneva, Switzerland

Linear growth faltering, increased susceptibility to infection
and impaired neurobehavioral function are characteristically
associated with an increased risk that children fail to achieve
their developmental potential. These are features of stunted
growth and stunted development, both outcomes of biological
(e.g., nutritional deficiencies and infections) and psychosocial
deprivations that restrict physiological growth and intellectual
development. The period from conception through the first 2-3
postnatal years is highly sensitive because it is programmed for
rapid growth and developmental processes which if disrup-
ted carry potential long-term effects on physical growth and
the brain’s structural and functional capacity. Stunting serves
as a composite measure of the degree of physical and develo-
pmental wellbeing and has concurrent, short-term and long-
term health and economic consequences. The risk of stunting
is affected by interdependent influences rooted in the political
economy, health and health care, education, society and cultu-
re, agriculture and food systems, water and sanitation, and the
environment. Therefore, the interventions required to prevent
stunting are anchored in many different sectors. This reality is
acknowledged by the multiplicity of actors attempting to ad-
dress stunting. What pauses some challenge is establishing a
common agenda within which different sectors recognize their
roles and how each can contribute synergistically to stunting
prevention.

Through the project Promoting healthy growth and pre-
venting childhood stunting the World Health Organization is
seeking to collaborate with governments and other agencies to
shift programmatic focus towards considering nutrition as a
long-term development investment. The presentation will des-
cribe the efforts being undertaken towards setting and imple-
menting stunting reduction agendas, with emphasis on stren-
gthening the weakest components of infant and young child
feeding and the assessment of associated linear growth.

Acknowledgement: The project is supported by funds from
the Bill and Melinda Gates Foundation

Key words: stunting, child growth, multisectoral interven-
tions.
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PROMISING INTERVENTIONS AND RESEARCH
AREAS IN COMPLEMENTARY FEEDING AND
HEALTHY GROWTH PROMOTION

K F. Michaelsen

Department of Nutrition, Exercise and Sports, Uni-
versity of Copenhagen, Frederiksberg, Denmark

Stunted growth and development is caused by a broad range
of factors as outlined in the WHO conceptual framework on
childhood stunting. This presentation will focus on promising
interventions and research within complementary feeding and
healthy growth promotion. Especially in low-income coun-
tries optimal breastfeeding practices have an important impact
on growth, development and survival and it is important that
breastfeeding is continued during the complementary feeding
period. Animal source foods (ASF) are effective in promoting
linear growth and development as they have high micronu-
trient content, high protein quality, no anti-nutrients, high
energy density and high n-3 fatty acids content. ASF e.g. milk
and meat are often expensive and not available, but affordable,
sustainable and locally available sources like small dried fish
have shown promising effects and should be promoted. Howe-
ver, there is a need to determine the amount of ASF needed to
make an impact. It is recognized that appropriate consistency
of complementary foods is important but a better understan-
ding of the interaction between acceptability, taste preferences,
texture and regulation of satiety during the transition to family
food is likely to also have long term effects on feeding habits.
The growth pattern during the complementary feeding period
is complex and strongly influenced by diet. Breastfed infants
have a different growth pattern, regarded as a more optimal
pattern, compared to non-breastfed infants. There are diffe-
rences in linear growth patterns, gain in fat and lean mass and
hormonal regulation of growth. Furthermore, new data suggest
that the composition of intestinal microbiota, which is stron-
gly influenced by diet, has an impact on both over- and un-
dernutrition. Although much is known about how to optimize
growth through complementary feeding, there is still a need
for research to better understand the mechanisms behind the
effect of diet on growth.

Key words: Breastfeeding, Animal source foods, body com-
position, microbiota.
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MONITORING CHILD GROWTH AND INFANT AND
YOUNG CHILD FEEDING PRACTICES

M. de Onis
World Health Organization, Geneva, Switzerland

In May 2012 the World Health Organization (WHO) adop-
ted a resolution on maternal, infant and young child nutrition
including six global targets to reduce the high burden of disea-
se associated with malnutrition, particularly during the critical
period from conception to 24 months of age. Four of the tar-
gets (i.e., stunting, wasting, overweight and low birth weight)
are related to child growth and all six will require improved
infant and young child feeding practices for their achieve-
ment. The Comprehensive Implementation Plan (2012-2025)
on Maternal, Infant and Young Child Nutrition adopted with
the resolution, will require the development of an accountabi-
lity framework and the strengthening of existing surveillance
systems to monitor adherence to commitments and the degree
to which targets are achieved. Currently many countries have
national child growth monitoring programs and/or nutrition
surveillance systems but most of them are weak (e.g. do not
use standardized, state-of-the-art methodologies) and only a
few include indicators of infant and young child feeding prac-
tices (IYCF) — despite the existence of a comprehensive set of
IYCF indicators. The presentation will describe standardized
methods of data collection, analysis and interpretation that
provide valid and reliable information to feed into decision
making processes to address child malnutrition. Similarly, it
will discuss the standardized collection of comprehensive data
on IYCF practices based on the experience and lessons lear-
ned from the incorporation of the WHO-IYCEF indicators into
Vietnam’s National Nutrition Surveillance System. The data
have been used in developing provincial plans for nutrition and
advocacy for extension of maternity leave. Capacity building
at all levels will also be critical to ensure high quality data and
appropriate use and interpretation of information for planning,
advocacy and monitoring of trends.

Key words: Child growth, child feeding practices, child nu-
trition, maternal nutrition.
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PS4-43 Nutrition Porfiling (WHO)

ISITPOSSIBLETO DEVELOP A GLOBAL NUTRIENT
PROFILE MODEL?

M. Rayner

British Heart Foundation Health Promotion Re-
search Group, Department of Public Health, Univer-
sity of Oxford, UK

Nutrient profiling is *The science of classifying or ranking
foods according to their nutritional composition for reasons
related to preventing disease and promoting health’ This pre-
sentation will: (i) briefly outline the principles of nutrient pro-
filing; (ii) briefly describe the uses of nutrient profiling; (iii)
briefly discuss the development and validation ofnutrient pro-
file models; (iv) describe some results of comparing different
models used, or which potentially could be used, for regulating
the marketing of foods to children; (v) discuss whether a single
nutrient profile model for all applications and for all countries
is possible; (vi) discuss the process of achieving a more consis-
tent approach to nutrient profiling.

Key words: ?Nutrient profiling, food marketing, food labe-
lling.

PS4-51 Nutrition, physical activity and the pre-
valence of NCDs in the Middle-East and North-
Africa

NUTRITION AS A RISK FACTOR OF CARDIOVAS-
CULAR DISEASES IN COUNTRIES OF THE MIDDLE
EAST

N. Hwalla

Faculty of Agricultural and Food Sciences, American
University of Beirut, Lebanon

New evidence is pointing out to pre and post natal nutrition
as playing a pivotal role in the development of non-communi-
cable diseases (NCDs). Recent epidemiological, observational
and experimental studies suggest that suboptimal feeding pat-
terns and practices during the first two years of infancy could
be key determinants of adult disease. Under and over nutrition
during critical periods (in utero/infancy) has been shown to be
associated with metabolic ‘programming, possibly increasing
the risk of adult obesity, cardiovascular diseases (CVD), type
II diabetes, hypertension, and metabolic syndrome. Recent re-
search studies revealed that infants introduced to solid foods
before 4 months had a six-fold increase in odds of obesity at
three years of age. In addition, excessive food intakes during
infancy have been associated with the risk of obesity and CVD
risk factors in adulthood. In the Middle East region, eviden-
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ce shows that current complementary feeding practices fall
below global recommendations. The majority of the Kuwaiti
(54%) and Lebanese (52.6%) infants receive solid foods before
4 months. In the Kingdom of Saudi Arabia (KSA), 81.5% of
infants receive complementary foods between 4 and 6 months
of age, whereas in Iraq and the United Arab Emirates (UAE)
the figures are 78.6% and 70%; respectively. In parallel to faulty
feeding patterns, the rates of CVD in countries of the Middle
East have been increasing rapidly and currently account for 25
to 45% of total mortality with the highest mortality rates being
recorded in the Arab countries of this region (Iraq, Syria, Leba-
non, Jordan, and the Palestinian territories). Hence, enhancing
infant/young child feeding practices may contribute to reduced
morbidities and mortalities from NCDs, ultimately decreasing
the region’s high burden of these diseases.

Key words: Infant nutrition, complementary feeding, non-
communicable diseases, cardiovascular diseases, Middle East.

NUTRITION AND NCDS IN NORTH AFRICA
N. Mokhtar, T. Beecic

International Atomic Energy Agency, Vienna, Aus-
tria

Countries of North Africa have experienced significant de-
mographic, social and economic changes over the past decades
that have greatly influenced the nutrition and health patterns
of their populations. Not different from the rest of developing
world, these societies are faced with rapidly growing popula-
tion and urbanization, changes in food availability and cost and
lifestyle changes resulting in nutrition transition that has shi-
fted once traditional to a modern diet. While undernutrition
still exists as a problem, particularly in the younger popula-
tion, overweight and obesity are increasing at alarming rates
and have reached dramatic levels. In 2008, the prevalence of
overweight among adults was estimated to be 45,5% in Alge-
ria, 46,8% in Morocco, 53,7% in Tunisia, 61,9% in Libya and
67,9% in Egypt with higher rates among women in all coun-
tries. High levels of overweight/obesity, going hand-in-hand
with adverse changes in dietary patterns and physical inacti-
vity are important contributors to high epidemiology of non-
communicable diseases. In 2008, the prevalence of raised cho-
lesterol in the region ranged from 33% to 39%, raised blood
pressure 35-43% and raised blood glucose 6-12%. Proportio-
nally, non-communicable diseases were estimated to account
for the greatest percentage of all deaths, ranging from 63% in
Algeria to 82% in Egypt, with cardiovascular diseases as single
largest NCD. With the growing burden of overweight, coun-
tries are challenged to implement effective nutritional policies
and action plans to combat this malnutrition form. Although
some nutrition policies already exist, they are often not suppor-
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ted by a clear strategic plan of implementation. Strong political
commitment, structured policy frameworks, health expertise,
adequate budget allocation and institutional capacity building
should be pillars when developing and monitoring the imple-
mentation and sustainability of future nutrition programmes.

Key words: Nutrition, non-communicable diseases, obesi-
ty, undernutrition.

PHYSICAL ACTIVITY AND LIFESTYLE HABITS OF
ARAB ADOLESCENTS: PRELIMINARY FINDINGS
FROM THE ARAB TEENS LIFESTYLE STUDY

H. Al-Hazzaa

Pediatric Exercise Physiology Laboratory, College
of Education, King Saud University, Riyadh, Saudi
Arabia

Background and objectives: The dramatic lifestyle trans-
formation experienced by major Arab cities can have a con-
siderable negative health impact. Therefore, the objective of
the Arab Teens Lifestyle Study (ATLS) was to investigate the
lifestyle habits of Arab adolescents living in major urban cities.
Materials and

Methods: About 9800 young participants were randomly
selected from 12 participating cities in the Arab countries,
including Riyadh, Jeddah, and Al-khobar (Saudi Arabia), Du-
bai (UAE), Kuwait, Bahrain, Amman (Jordan), Mosel (Iraq),
Muscat (Oman), Doha (Qatar), Tunisia (Tunisia) and Kenitra
(Morocco). Measurements included anthropometry, physical
activity (PA), sedentary behaviors (SB), sleep duration (SD)
and dietary habits (DH).

Results: The findings from the first patch of data, repre-
senting 8 cities; Riyadh, Jeddah, Al-khobar, Dubai, Kuwait,
Amman, Mosel and Muscat, are presented. Adolescent obesity
ranged from 5.2% in Mosel to about 24% in Kuwait. Obesity
plus overweight prevalence ranged from 15.2% in Muscat to
48.7% in Kuwait. Participants from the Arabian Gulf (GCC)
countries, except Muscat, have higher obesity and overweight
levels than those from Amman or Mosel. PA-related energy ex-
penditure (MET-min/week) was the lowest in teens from GCC
cities. In addition, girls were significantly less active than boys
in all participating cities. Time spent on daily SB ranged from
3.3 hours in Mosel to 7.5 hours in Kuwait. The proportion of
youth sleeping for less than 7 hours/day ranged from 27-81%.
Only 18-48% of the sample eats daily breakfast and about 10-
60% have daily vegetables or fruit. Consumption of fast foods
or sugar-sweetened drinks 3 times or more/week ranged from
30-54% and 65-85%, respectively.

Conclusion: Arab adolescents demonstrated some simila-
rities and differences in their lifestyles. The ATLS provide in-
valuable baseline data for public health providers and policy
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make to be utilized in health promotion and disease preven-
tion.

Key words: Arab adolescents, physical activity, dietary ha-
bits, sedentary behaviors.

BUILDING RESEARCH CAPACITY IN NUTRITION
TO PREVENT NCDS IN THE MIDDLE-EAST AND
NORTH-AFRICA

I. ElImadfa?, A. Meyer’

'Institute of Nutritional Sciences, University of
Vienna, Vienna, Austria
2JUNS President

Non-communicable diseases are the most common death
cause worldwide especially in low and middle-income coun-
tries where limited health care resources make them a parti-
cular burden. Without counteractive actions, the WHO ex-
pects the strongest increments (almost 25 %) in the African
and the Eastern Mediterranean Region. The high prevalence of
overweight and obesity in many countries of the region is a ma-
jor causative factor of NCDs like diabetes mellitus type 2. At the
same time, micronutrient malnutrition (hidden hunger) occurs
frequently. The effects of nutrition on NCDs are currently the
field of intense research worldwide, offering a promising and
less expensive approach to prevention through weight reduc-
tion and improved diet quality. Building research capacity in
nutrition in the MENA region is therefore of great importan-
ce. Indeed, the development of effective intervention programs
requires knowledge about the specific nutritional problems of
the region that can only be gained from well-designed nutritio-
nal surveys. A priority in this regard is the development of the
necessary tools such as regional food composition databases,
food intake protocols, and calculation programs. These tools
can also serve to evaluate the efficacy of fortification programs
aimed at improved micronutrient supply that are currently wi-
dely applied. An emerging research field is the influence of ge-
netic variance on metabolism, requirements, and health effects
of nutrients that can account for ethnic differences in disease
pattern. Molecular markers can also be used as indicators of
NCD prevalence and risk. Institutional capacity building in
nutrition in the MENA countries needs further development,
both in education and research. This recommendation must be
pronounced although scientific research generally suffers from
the political instability in the region that is also a cause for ag-
gravating of nutritional issues and may present an obstacle to
international cooperation.

Key words: Eastern Mediterranean, North Africa, NCD,
nutrition, capacity building.
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THE PALESTINIAN MICRONUTRIENT SURVEY
(PMS) - FIRST REPRESENTATIVE NATIONAL NU-
TRITIONAL STUDY

. Elmadfa’, A. Abu-Rub? A. Skeek? N. Rizkallah? K.
Ben-Abdallah’?

'Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria

“Nutrition Unit, Palestinian Ministry of Health, Ra-
mallah & Gaza, Palestinian Territories

3UNICEF, Jerusalem, Israel

Background and objectives: Selective micronutrient defi-
ciencies especially anemia are of public health concern in the
occupied Palestinian Territories. The prevalence of anemia is
high in Palestine, despite the flour fortification program with
iron, zinc, vitamins A, D, B1, B2, B6, B12, folic acid, and niacin,
which was implemented in 2006. Most affected are children <5
¥, schoolchildren (6-16 y), and pregnant women (59 %, 30 %,
and 34 % on average, respectively) with people in the Gaza-
Strip more affected than the West-Bank. Reports categorized
most cases of the diagnosed anemia as moderate or mild. Our
aim was to assess and characterize the prevalent anemia and
explore its causes. A representative national nutritional survey
(n=6.000) was planned and conducted as a cooperation project
between UNICEF and the Palestinian Ministry of Health and
the University of Vienna with financial support from the Euro-
pean Union.

Methods: In a randomized cross sectional survey in the re-
gions (Gaza-Strip and West-Bank), children of both genders
aged <5, 6-14 and 15-18 years in different school types (UN-
RWA, Government, private), pregnant (22-24 weeks of gesta-
tion) and lactating women were considered. Intake including
the use of supplements (interview) and the status of Fe, Zn,
folic acid, vitamins B12, A, E and D are to be assessed using
standard/validated assays. The erythrometric parameters (Hb,
MCV, MCH, MCHC), CRP and anthropometric measure-
ments will be analyzed. The fieldwork has just begun and will
last 3-4 months.

Results and conclusions: Data of this project are important
to explain the potential causes of anemia and inform about the
efficiency of the ongoing flour fortification program in Palesti-
ne. This study can also be seen as an example for a systematic
and science-based capacity development in the Middle-East
and North-Africa-Region.

Key words: Micronutrient status, anemia prevalence, flour
fortification, cooperation project UNICEF-Palestine.
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PS5-59 Food insecurity and obesity across the
life cycle

HOUSEHOLD FOOD INSECURITY AND OBESITY
ACROSS THE LIFE CYCLE: CONCEPTUAL FRA-
MEWORK AND BIOLOGICAL PLAUSIBILITY

R. Perez-Escamilla
Yale School of Public Health, New Haven, USA

Global epidemiological evidence indicates that Household
Food Insecurity (HFI) and obesity co-exist at least in some
population sub groups. Thus, it is crucial to understand if this
is a spurious or a causal relationship. Research in animal mo-
dels and humans indicate that there are diet related and stress
related pathways that may help understand how HFI affects
obesity risk. Also epigenetic mechanisms may help understand
how HFT affects offspring obesity risk through its effect on pa-
rental obesity. HFI in the context of countries undergoing or
being at the post phase of the nutrition transition may lead to
higher consumption of lower cost highly energy dense diets of
low nutritional value. HFI may lead to disordered eating pat-
terns as economic resources to acquire food become depleted
during the month. These maladaptive eating patterns may be
associated with monthly cyclical fluctuations in body weight
and fat regulation hormones (e.g., insulin) that promote the
cumulative retention of body fat over time. HFI is a major
stressor that can increase the levels of stress hormones, such as
cortisol, that promote fat deposition. In addition HFI has been
consistently associated with depression, a condition that may
significantly reduce physical activity levels. Parental obesity
has been linked to an increased risk of obesity in the offspring
via epigenetic mechanisms that may be triggered during the
pre- and peri- conception periods, gestation and early infancy.
Thus, children’s obesity risk related to HFI may also be affected
indirectly by the influence of HFI on parental body fat accumu-
lation. In conclusion, there are clear direct and indirect biolo-
gically plausible pathways supporting the hypothesis that HFI
is likely to affect obesity risk of humans across the life cycle.

Key words: Household food insecurity, life cycle, obesity
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HOUSEHOLD FOOF INSECURITY AND EXCESSIVE
WEIGHT AMONG BRAZILIAN SUBJECTS: A LIFE-
COURSE APPROACH

G. Kac’, M. Maia’, A. da Sila?, R. Pérez-Escamilla®

'Rio de Janeiro Federal University, Brazil
’Departamento de Saude Publica, Universidade
Federal do Maranhao, Brazil

30ffice of Community Health, Yale School of Public
Health, USA

Household food insecurity (HFI) may increase obesity risk
but results are not consistent across the life course and between
developed/underdeveloped settings. The objective of this paper
is to review findings from previous analyses in Brazil among
adult women, female adolescents and children under five.
Data were derived from the 2006-07 Brazilian Demographic
and Health Survey. Associations between HFI, measured using
the Brazilian Food Insecurity Scale, with excess weight/obesity
were investigated through Poisson regression models. Whereas
severe HFI was associated with obesity risk among adult wo-
men [PR: 1.49; 95% CI: 1.174+1.90], moderate HFI was asso-
ciated with excess weight among female adolescents [PR: 1.96;
95% CI: 1.184+3.27]. There was no association between HFI
and obesity among children of both genders. It is possible that
the nutrition transition process in Brazil may be shaping the
differential deleterious effect of HFI on body fat accumulation
across the life-course, being the association evident among fe-
male adolescents and adult women but not yet among children.

Key words: Adolescents, children, food insecurity, women

FOOD SECURITY AND OBESITY RISK THROUG-
HOUT LIFE CYCLE STAGES IN MEXICO

T. Shamah Levy, J A. Rivera Dommarco, V. Mundo Ro-
sas, L. Cuevas Nasu, C. Morales Ruan

National Public Health Institute, Mexico

Background and objectives: Food security situation in
Mexico suggest a complex and contrasting scenario. National
Health and Nutrition Survey 2012 (ENSANUT 2012) reported
that almost one in every three households suffer food insecu-
rity (FI) in moderate or severe degree. This work objective is
to describe the Food Security magnitude in Mexico from the
feeding access and consumption perspective and its relation
with overweight and obesity throughout the different life cy-
cle stages (children, teenagers and adults), using (ENSANUT
2012) information.

Methods: Data for this analysis comes from ENSANUT
2012 . Food Insecurity status was measured using the last har-
monized version of ELCSA (Latin American and Caribbean
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Food Insecurity Scale Overweight and Obesity: In children and
teenagers was determined by the z-score for the Body Mass In-
dex (BMI=kg/m2) for Age indicator using the WHO Growth
Reference. . In adults categories proposed by the WHO .

Results: In children under five years old no association was
found between FI and overweight, however, wasting (<-2Z
Weight/Age) was 2.17 times greater when the household was
in severe FI condition (p=0.027). Stunting was also associated
to households with moderate (p=0.019) and severe (p<0.001)
FI. In the women between 20 and 59 years group the risk of
suffer obesity increased 2.5 times when their household was in
severe FI in contrast with an 1.3 times increase in overweight
and obesity for the same group but in a household with food
security conditions.

Conclusions: In Mexico, food insecurity increases not only
the malnutrition risk in children but also contributes in impor-
tant way in the incidence of overweight and obesity in other
population groups.

Key words: Children, food

obesitylife cycle, Mexico.

insecurity, overweight,

HOUSEHOLD FOOD INSECURITY AND OBESITY
RISK ACROSS THE LIFE COURSE: USA

E. Frongillo
University of South Carolina, Columbia, USA

Household food insecurity (HFI) is experienced when there
is uncertainty about future food availability and access, insuffi-
ciency in the amount and kind of food required for healthy life,
or the need to use socially unacceptable ways to acquire food.
Hunger and malnutrition (i.e., undernutrition or obesity) are
possible, although not necessary, consequences of HFIL. Other
closely linked consequences besides hunger are part of the ex-
perience of food insecurity: 1) worry and anxiety, 2) feelings of
alienation and deprivation, and 3) distress and adverse chan-
ges in family and social interactions. These three closely linked
consequences represent non-nutritional mechanisms leading
to poor physical and mental health. Some behaviors potentially
resulting from experiences of food insecurity are reductions in
investments, risk avoidance, and survival strategies. Food needs
compete with other needs, and trade-offs involving food are so-
metimes made to ensure long-term livelihood. Therefore, there
are several potential mechanisms through which HFI may lead
to obesity. In the USA, studies have reported substantial varia-
bility in the association of HFI with obesity. This variability can
be understood using four perspectives. First, household and
individual circumstances determine the relative importance of
nutritional and non-nutritional mechanisms. Second, severity
of HFI matters; severe HFI leads to weight deficit, but mode-
rate HFI leads to weight excess. Third, the association of HFI
with obesity reflects developmental changes as children pro-

Abstracts

gress through adolescence to adulthood. Fourth, individuals
have different experiences with different consequences across
the life course. HFI is a form of material deprivation. Since ma-
terial deprivation leads to poor outcomes in many domains,
obesity is an expected consequence of HFI for some subpopu-
lations and at some ages.

Key words: Food insecurity, weight, obesity

PS5-67 Type 2 diabetes in Asia’s rapid growth is
due to genetic or dietary change?

EFFECTS OF NUTRITION, LIFESTYLE AND GENE-
TIC FACTORS ON METABOLIC ABNORMALITIES
AMONG CHINESE

X.Lin, L. Sun, X. Ye, H. Li, G. Zong, L. Lu, W. Gan, J. Zhu

Key Laboratory of Nutrition and Metabolism, Insti-
tute for Nutritional Sciences, Shanghai Institutes for
Biological Sciences, Chinese Academy of Sciences,
Shanghai, Republic of China

Background and objectives: With a dramatic nutrition
transition in last few decades, China is facing the challenge of
an epidemic of obesity-related diseases like metabolic syndro-
me (MetS) and type 2 diabetes (T2D). However, few studies
have systematically investigated roles of genetic variants and
diet/lifestyle factors in the pathogenesis of metabolic diseases
among Chinese. Thus, a population-based prospective study
was conducted.

Methods: Baseline data included 3,289 men and women
aged 50-70 years from Beijing and Shanghai, China and 2,198
of them participated in the 6-year follow-up study.

Results: Our baseline data showed significant north-south
and urban-rural differences for the prevalence of MetS and
T2D, even at given adipose levels. Multiple environmental and
genetic variants, obese phenotype, inflammatory biomarkers
and adipokines were found to be significantly associated with
the risks of MetS and T2D. Among these factors, circulating of
25(OH)D and erythrocyte docosahexaenoic acid was inversely,
while plasma ferritin was positively associated with the risk of
MetS. However the levels of 25(OH)D, ferritin and n-3 polyun-
saturated fatty acids were modified by genes variants in related
metabolic pathway(s). Ethnical differences on genotypes (FTO,
CDKALland GRKS5), phenotype (C-reactive protein), and sou-
rces of trans-fatty acids were also observed between Chinese
and Caucasians. In our follow-up study, multiple nutrient bio-
markers were confirmed to predict the development of MetS
and T2D, independent of established risk factors. For instance,
plasma ferritin was independently associated with 60% increa-
sed risk of developing MetS (relative risk [RR] 1.60; 95% con-
fidence interval [CI] 1.16-2.20), while erythrocyte trans-fatty
acid trans-18:1 was associated with reduced diabetes incidence
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(RR 0.59; 95% CI 0.45-0.79) by comparing extreme tertiles in
multivariate models (all P<0.01 for linear trend).

Conclusions: Our studies provided important insights re-
garding the complicated relationships of gene-nutrition and
gene-phenotype with metabolic abnormalities in Chinese po-
pulation.

Key words: Nutrition, genetic, metabolic abnormalities,
China.

ASIANS ARE MUCH MORE VULNERABLE TO DIE-
TARY CHANGE DUE TO LOWER INSULIN SECRE-
TION

K. Tanaka', Y. Seino?

'Kyoto Women'’s University, Kyoto, Japan
’International Diabetes Federation Western Pacific
Region

The increasing number of patients with diabetes is a world-
wide serious problem, which is most eminent in Asia. Now,
one third of diabetic patients are in Asia. According to Inter-
national Diabetes Federation (IDF), the prevalence of diabetes
in Western Pacific Region is 8.0%, with the number of patients
being 132.2 million, which is expected to increase to 187.9 mi-
llion in 2030. Clinical evidences suggest that Asians are much
more susceptible to developing diabetes. Impaired insulin se-
cretion and increased insulin resistance are both responsible
for ,. In Caucasians, the importance of insulin resistance is
advocated, whereas insulin secretory capacity is much lower
in Asians than in Caucasians. Higher insulin secretion is as-
sociated with increased fat deposition and obesity. In contrast,
in those with lower insulin secretion, hyperglycemia would be
prolonged since lipid synthesis and fat deposition is not much
enough. Thus, Asians are at higher risk of developing diabetes
even at slightly increased body mass index (BMI). These ethnic
differences might be explained by the different life styles, es-
pecially the different dietary tradition. The meat and the dairy
product consumption, and the carbohydrate consumption have
been large in Caucasians and Asians, respectively. Now that the
Asian dietary habit is rapidly westernized, pancreatic beta-cell
in Asians is likely to unable to adapt to the new circumstance.

Thus the current research question if type 2 diabetes in Asia
and rapid growth is due to genetic or dietary change is both yes.
Many Asians, with genetically lower insulin secretory activity
and susceptibility to developing diabetes, have developed dia-
betes triggered by the dietary change.

Key words: Dietary habits, insulin resistance, type 2 dia-
betes.
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OVERWEIGHT AND DIABETES IN INDIA
A. Kurpad', T. Thomas? K. Sankar’

'St John’s Medical College, Bangalore, India
2St John's Research Institute, Bangalore, India

In the past two decades, the prevalence of diabetes has
doubled in both urban and rural areas in India. The increase
in the rural population is noteworthy as it is large in India. In
general the change can be attributed to economic growth and
urbanization resulting in changes in behaviour and lifestyle.
The prevalence of overweight/obesity in Indian adults has in-
creased, and is greater in women than men. The notion that
overweight and diabetes are brought on by unhealthy lifestyles
is intuitive. Surveys have documented a gradual decrease in the
daily consumption of cereals and pulses, with relatively little
change in the calories consumed, indicating substitution with
other sources of energy such as fats. Factors driving such con-
sumption patterns can be deduced from the fact that the grea-
test increases in area under cultivation and production over the
last 50 years has been for sugar cane and oil seeds. Food price
stability is also of concern; prices of sugar, edible oils and milk
and dairy products have been more stable compared to vegeta-
bles and pulses over the last decade. In contrast to food intake,
information on physical activity from India is scant. Access to
open spaces or parks for leisure-time physical activity is poor
in Indian cities, and the walkability of Indian cities is extremely
poor. The use of non-motorised modes like cycling and wal-
king is risky, since these modes have to share the same right
of way with motorized modes. As the use of virtual modes for
social interactions catches up in India in the information age,
physical activity levels are likely to decrease further. Given the
low priority accorded to chronic diseases in general by central
and state governments, advocacy focussed towards securing
political commitment and adequate policy and funding sup-
port is vital.

Key words: Obesity, diabetes, India
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EFFECT OF VITAMIN B12 AND N-3 POLYUNSA-
TURATED FATTY ACIDS ON PLASMA HOMOCYS-
TEINE, AND OTHER CARDIOVASCULAR RISK FAC-
TORS: RANDOMIZED CONTROLLED TRIAL

T. Huang'*, K. Li'?, M. Asimi'2, Q. Chen'?, D. Li1,?

'Department of Food Science and Nutrition, Zhe-
jiang University, Hangzhou, China

2APCNS Centre of Nutrition and Food Safety, Hang-
zhou, China

3Department of International Health, Johns Hop-
kins Bloomberg School of Public Health, Baltimore,
USA

Background and objectives: Vitamin B12and n-3 polyun-
saturated fatty acids (PUFA) decrease blood homocysteine
(Hcy) concentration. However, the combined effect of these
nutrients on Hcy and ferritin, and C-reactive protein is limited
and inconclusive. The objective was to examine the synergistic
effect of vitamin B12 in combination of n-3 PUFA on plasma
Hcy, ferritin, and other biochemical markers.

Methods: In a randomized controlled trial, thirty eligible
subjects were randomly divided into three groups, and assig-
ned to receive 1000 ug of vitamin B12, 2g fish oil, or 1000 ug
vitamin B12 and 2g fish oil respectively for 8 weeks. Plasma
phospholipid (PL) fatty acids and biochemical markers were
determined.

Results: Plasma PL 20:5n-3, 22:6n-3 and n-3 PUFA were
increased after 4 and 8 week supplementation of fish oil, and
vitamin B12+fish oil. Plasma concentrations of triacylglycerol,
uric acid, and ferritin were significantly decreased after 4 and
8 week supplementation of fish oil, and vitamin B12+fish oil.
In all groups, significant changes in plasma Hcy were obser-
ved during the study period. Vitamin B12, fish oil, and vitamin
B12+fish oil supplementation lowered plasma Hcy concentra-
tions by 22%, 19%, and 39%, respectively.

Conclusions: Combination of vitamin B12 and fish oil have
synergistic effect on lowering plasma concentrations of Hcy
and ferritin.

Key words: Homocysteine, fish oil, vitamin B12
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INSULIN RESISTANCE IN GLUCOSE TOLERANT
OBESE ADOLESCENTS ARE ASSOCIATED WITH
INCREASED LEVEL OF PLASMA HSCRP AND URIC
ACID

A. Bukhari’, I. Patellongi®, I. Idris?, N. Astuti’, H. Ha-
sanuddin®, M. Limbong* R. Mahmud?®, S. Hamsinah®, S.
Saminah’, T. Damayanti®

'Department of Nutrition, Faculty of Medicine,
Hasanuddin University, Indonesia

2Department of Phisiology, Faculty of Medicine,
Hasanuddin University, Indonesia

3Daya General Hospital, Makassar, Indonesia
4STIKES YAPMA Makassar, Indonesia

SAKPER Muhammadyah, Makassar, Indonesia
SSTIKES FAMIKA, Makassar, Indonesia

’Syekh Yusuf Hospital, Sungguminasa, Indonesia
®Bhayangkara Nursery School, Makassar, Indonesia

Background and objectives: The increasing prevalence of
insulin resistance and obesity has also affected adolescent. This
study aimed to compare the level of insulin resistance and me-
tabolic disorder indicators between obese and non-obese male
adolescent.

Methods: Thirty nine male Indonesian adolescent students
with no family history of type 2 diabetes were enrolled in this
study. They were classified as obese, overweight, and normal
weight according to International criteria. After a 12-h over-
night fast, blood vein was taken for measurement of fasting
blood glucose, insulin, hsCRP, uric acid, and antioxidant status
(AOS) and OGTT was performed.

Results: Of 39 subjects 9 were obese, 16 were overweight
and 14 were normal weight. Obese subjects were clearly insulin
resistant compare to overweight and normal weight subjects
evidenced by higher insulin level with value of 14.177+6.921,
6.55+4.72, and 4.48+4.51 respectively (p<0.001) and higher
HOMA-IR i.e., 2.66+1.464, 1.193+0.891, and 0.607+0.347 res-
pectively (p<0.001). Interestingly, these were associated with
significant higher level of hsCRP and uric acid in obese sub-
jects. Level of hsCRP in obese, overweight, and normoweight
subjects were 2.32+ 2.23, 1.10+0.43, and 0.56+0.40 respecti-
vely (p<0.003). Whereas uric acid level for obese, overweight,
and normal weight subjects were 7.406+1.3025, 6.878+1.1959,
and 5.704+1.0406 respectively (p<0.001). The values of 2 h-pp
blood glucose level during OGTT in obese, overweight, and
normal weight subjects were 96.90+17.38, 98.92+17.49, and
90.65+14.46 respectively (p<0.433). Similarly, insignificant di-
fference of AOS was observed between obese, overweight, and
normal weight subjects with value of 1.98+0.34, 1.96+0.33, and
1.99+0.35 respectively (p=1.232).

Conclusions: There was a clear association between high
IMT with insulin resistance markers and increased plasma uric
acid level and are moreover associated with increased level of
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plasma hsCRP in male adolescents with normal glucose tole-
rance.

Key words: Adolescents, obesity, insulin resistance, hsCRP,
uric acid.

GLOBAL DIETARY WHOLE GRAIN RECOMMEND-
TIONS: A HARMONISED OR MULTIFARIOUS MES-
SAGE?

F. Thielecke', A. Nugent?, T. Siong?, C. Seal*

'Cereal Partners Worldwide, Lausanne, Switzerland
2UCD Institute of Food and Health, UCD, Belfield,
Dublin, Ireland

3TES NutriHealth Strategic Consultancy, Malaysia
“Human Nutrition Research Centre, School of Agri-
culture, Food and Rural Development, Newcastle
University, Newcastle upon Tyne NE1 7RU, UK

Background and objectives: Dietary recommendations for
whole grain intake exist in a number of countries worldwide,
however, the nature and wording of these recommendations
have not been characterized to date.

Methods: Using a combination of literature searches and
direct enquiry, this research reviewed current whole grain re-
commendations around the globe to assess presence/absence,
rationale and diversity in emphasis and wording.

Results: The level of emphasis placed on dietary whole
grain intake is hugely variable globally. For some countries,
clearly defined dietary recommendations for whole grain in-
take exist which are supported by policy and health promotion
campaigns. In these instances, quantitative recommendations
may co-exist whereby a numerical value is ascribed providing
a benchmark or ‘target’ for population intakes. However, this
value can vary between countries and is sometimes related to a
gram intake (e.g. 48g/d) or number of servings per day (e.g. 3
x 16 servings). In other countries, whole grain-specific dietary
recommendations may be deemed as secondary, whereby they
usually form part of broader guidelines on carbohydrate and/or
fibre intakes or even general healthy eating guidelines. Where
this occurs, the recommendations are typically less prescriptive
and may be more difficult to disentangle from the primary re-
commendation. This can make the impact of any public health
campaigns difficult to assess. Finally, in some regions, dietary
recommendations for whole grain intake do not exist at all.

Conclusion: This review critiques the evidence regarding
dietary recommendations for whole grain intake worldwide.
The results indicate that there is a lack of a harmonized messa-
ge which may result in potential confusion for the consumer,
lessen the impact of public health messages and pose barriers
to trade for the food industry.

Key words: Dietary whole grain recommendations.
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SES

NPS1-4 Dietary lipids and the risk of common di-
seases

BENEFICIAL EFFECTS OF DIETARY PHOSPHOLI-
PIDS ON METABOLIC SYNDROME

T.Yanagita', B. Shirouchi? K. Nagao®

'Nishikyushu University, Kanzaki, Japan
2Kyushu University, Furuoka, Japan
3Saga University, Saga, Japan

Background and objectives: Metabolic syndrome (MS) is
associated with obesity, disorder of lipid metabolism, diabetes,
and increased risk of developing cardiovascular disease. Recent
evidence showed that the quality of food components is impor-
tant modulators in terms of risks with metabolic syndrome. In
addition, growing evidence showed that dietary phospholipids
have beneficial effects on health compared with dietary triacyl-
glycerols (TAG). We evaluated the physiological functions and
molecular actions of bioactive phospholipids, phosphatidlyi-
nositol (PI) and phosphatidylcholine (PC), in the development
of fatty liver and inflammation of experimental animal models.

Results: Intake of purified soybean PI (2%) suppressed the
accumulation of body fats and alleviated metabolic syndrome
through the transcriptional regulation of lipid and glucose me-
tabolism in Zucker (fa/fa) rats. Additionally, when rats were
fed semisynthetic diets that contained either 5% corn oil + 2%
Egg-PC, or 5% corn oil + 2% DHA-PC, DHA-PC diet DHA-PC
diet significantly decreased omental WAT weight, and marke-
dly alleviated hepatomegaly and hepatic lipid accumulation in
obese OLETF rats. These effects were attributable to the sup-
pression of fatty acid synthesis and the enhancement of fatty
acid beta-oxidation in the liver.

Conclusions: These results indicate that dietary phospho-
lipids would be useful to prevent or alleviate metabolic syn-
drome.

Key words: Phospholipids, metabolic syndrome, lipid me-
tabolism , DHA-Phospholipid, phosphatidylinositol.
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POSTPRANDIAL METABOLISM OF DOCOSAPEN-
TAENOIC ACID (DPA, 22:5N-3) AND EICOSAPEN-
TAENOIC ACID (EPA, 20:5N-3) IN HUMANS

A. Sinclair’, K. Linderborg? D. Cameron-Smith?

'Deakin University, Melbourne, Australia
2University of Turku, Turku, Finland
3University of Auckland, Auckland, New Zealand

Background and objectives: The study of the metabolism
of docosapentaenoic acid (DPA, 22:5n-3) in humans has been
limited by the unavailability of pure DPA and the fact that DPA
is found in combination with eicosapentaenoic acid (EPA,
20:5n-3) and docosahexaenoic acid (DHA, 22:6n-3) in natural
products.

Methods: Pure DPA and EPA were incorporated in meals
served to healthy female volunteers in a double blind cross
over study. Mass spectrometric methods were used to study the
chylomicron lipidomics.

Results: Plasma chylomicronemia was significantly redu-
ced after the meal containing DPA compared with the meal
containing EPA or olive oil only. Both EPA and DPA were
incorporated into chylomicron TAGs, while there was less in-
corporation into chylomicron phospholipids. Lipidomic analy-
sis of the chylomicron TAGs revealed the dynamic nature of
chylomicron TAGs. The main TAG species that EPA and DPA
were incorporated into were EPA/18:1/18:1, DPA/18:1/16:0
and DPA/18:1/18:1. There was very limited conversion of DPA
and EPA to DHA and no retroconversion of DPA to EPA du-
ring the 5 hour postprandial period.

Conclusions: EPA and DPA showed different metabolic
fates, and DPA hindered the digestion, ingestion or incorpo-
ration into chylomicrons of the olive oil present in the meal.

Key words: Chylomicrons, EPA, digestion, DHA, omega-3,
fatty acids.
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SIGNIFICANCE OF PHOSPHATIDYLCHOLINE HY-
DROPEROXIDE IN THE PATHOGENECISITY OF
ATHEROSCLEROSIS

T. Miyazawa
Tohoku University, Tohoku, Japan

The accumulation of phosphatidylcholine hydroperoxide
(PCOOH), a primary oxidation product of phosphatidylcho-
line (PC), in blood plasma and tissues has been observed in
various pathological conditions, including atherosclerosis. To
estimate the atherogenicity, the effect of PCOOH on THP-1
monocytic cell adherence to immobilized vascular endothelial
cell adhesion molecules were evaluated. THP-1 cell adhesion
to intracellular adhesion molecule-1 (ICAM-1) was dose de-
pendently increased by presence of PCOOH. Unoxidized PC,
sn-2 truncated PCs, and other hydroperoxide compounds did
not affect the adhesion. In the PCOOH-treated cells, obvious
protruding F-actin-rich membrane structures were formed,
and lymphocyte function-associated antigen-1 (LFA-1) was
localized to the protruding structures. Cytochalasin D, an ac-
tin polymerization inhibitor, suppressed the PCOOH-induced
cell adhesion to ICAM-1 and the membrane protrusions. Next
the involvement of Rho-family GTPases in PCOOH-induced
THP-1 cell adhesion to ICAM-1 was investigated. Isoprenoid
depletion by fluvastatin and geranylgeranyltransferase inhibi-
tion by GGTI-286 suppressed PCOOH-induced cell adhesion
to ICAM-1 and F-actin-rich membrane protrusion forma-
tion. Pull-down assays demonstrated the activation of Racl
and Rac2 in PCOOH-treated cells. Pan-Rho-family GTPase
inhibitor Clostridium difficile toxin B, Rac-specific inhibitor
NSC23776, and RNA interference of the Rac isoforms suppres-
sed the cell adhesion. These findings indicate the involvement
of Rac GTPase activation in PCOOH-induced cell adhesion
to ICAM-1 via actin reorganization. The results indicate that
PCOOH evokes monocyte adherence to the arterial wall in the
initiation of atherosclerosis. Dietary ascorbic acid, tocopherols,
carotenoids and polyphenols prevents the increase of plasma
PCOOH in humans.

Key words: Oxidized phospholipid, atherosclerosis, mono-
cytes, PCOOH, tocopherols.

LIPASE-CATALYZED PRODUCTION OF STRUCTU-
RED LIPIDS AS HUMAN MILK FAT ANALOGS

CC. Akoh

Department of Food Science & Technology, Univer-
sity of Georgia, Athens, USA

Most of the energy that the infant needs for nutrition come
from fats. The aim of producing infant formula fat analogs is

60 Ann Nutr Metab 2013;63(suppl 1):1-1960

to produce lipids that mimic the breast milk fatty acid com-
position. Our goal was to explore the use of lipases to produce
lipids that mimic human milk fat (HMF) for infant nutrition.
HMF analogs were enzymatically prepared using different
substrates and esterification methods. The acidolysis and in-
teresterification reactions were catalyzed by sn-1,3 specific and
non-specific lipases. The products were structured lipids (SLs)
with potential as infant formula fat analogs or as nutraceuti-
cal lipids for normal free-living humans and pregnant women.
The SLs have high sn-2 palmitic acid content and comparable
fatty acid composition to HME. Physiologically important fatty
acids such as stearidonic (SDA), eicopentaenoic (EPA), do-
cosahexaenoic (DHA), gamma-linolenic (GLA), arachidonic
(ALA), and oleic acids were important components of the HMF
analogs fatty acids profile. Both DHA and ARA are important
in brain development and cognitive functions of the infant. The
use of HMF analogs compared to vegetable oil blends in infant
formula formulations should provide better regiospecific fatty
acids and enhance calcium absorption. This enhanced absorp-
tion is due to the difference in the positional distribution of
palmitic acid in the triacylglycerols.

Key words: Enzymes, human milk fat, infant formula,
structured lipid.

PS1-4 Scaling up prevention and treatment of
malnutrition

SCALING-UP PREVENTION OF STUNTING

T. Ahmed, M. Hossain, J. Chisti, M. Mahfuz, M. Islam, I.
Hossain

CDDR,B Centre for Nutrition and Food Security,
Mohakhali, Dhaka, Bangladesh

With more than 175 million under-five children stunted,
stunting or chronic malnutrition is the most common mani-
festation of childhood malnutrition. Asia alone accounts for
63% of the global burden of stunting. Stunting not only blunts
cognitive potentials of children, 14.5% of all under-five deaths
in developing countries can be attributed to this condition.
Globally stunting is dropping at a rate of 1.8% per year. Clearly
this is not enough to control the situation in which more than
one-third of children worldwide suffer from this condition.
The causes of stunting are multifactoral. These include prenatal
causes (maternal malnutrition, anemia, hypertensive disease of
pregnancy), low birth weight, postnatal causes (inappropriate
feeding, repeated infections, zinc deficiency, enteropathy etc),
and environmental toxins such as aflatoxin. Although food in-
security is a major underlying factor, lack of awareness regar-
ding infant feeding is important. These determinants of stun-
ting should therefore be the focus of programs for preventing
stunting. Given the huge burden of stunting, it is imperative
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also to implement programs that reverse stunting in young
children.

There are examples of national programs that have suc-
cessfully reduced stunting. The Progressa program in Mexico
was able to improve height through a combination of condi-
tional cash transfer and food supplementation. In a micronu-
trient powder supplementation program in a cyclone affected
population in Bangladesh, children who consumed at least
75% of the micronutrient powder sachets had a significantly
lower prevalence of stunting than those who did not. A very
successful program was that run by CARE in Bangladesh that
combined direct nutrition-specific interventions, such as child
feeding, with nutrition-sensitive or indirect interventions that
empower women, like involving women in income generating
activities. This program reduced stunting by 4.5% points over
less than 4 years. What we need now is focus and resources for
scaling up such programs to control stunting.

Key words: Food insecurity, food supplementation, infant
feeding, stunting.

SCALING-UP TREATMENT OF SEVERE ACUTE
MALNUTRITION: CHALLENGES

M P, Allie
Medecins Sans Frontieres

Severe acute malnutrition [SAM] affects approximately 25
million children under age 5 each year. Effective treatment in
the form of ready-to-use therapeutic food [RUTF] has been
available for more than 10 years, yet only 10% of children who
need treatment are receiving it. What are the obstacles and
how might they be negotiated? Discussion The sheer numbers
of SAM-affected children and the pressure their care exerts on
fragile health systems in parts of Sub-Saharan Africa and South
Asia are a major barrier. SAM prevention via programs that
combine routine vaccination services, promotion of breast-
feeding, prevention and early detection of common infectious
diseases and dietary supplementation beyond 6 month of age,
are key to reducing the caseload of children who require SAM
treatment. Unsurprisingly, when SAM prevention efforts are
comprehensive, stunting prevalence decreases as well.

Secondly, SAM treatment protocols must be simplified. The
majority of national protocols rely on determination of weight-
for-height to identify wasted children. This approach is cum-
bersome and non-intuitive. Middle-upper arm circumference
[MUAC] more accurately identifies children at highest risk for
malnutrition-related mortality and is far easier to implement.
MUAC gain parallels weight gain, thus is also a useful measure
of nutritional recovery. If SAM treatment is to be incorpora-
ted into integrated pediatric healthcare, using MUAC offers a
much better chance of success.

Lastly, there are major knowledge gaps in the medical scien-
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ce upon which treatment of the severely ill malnourished child
depends. If hospital mortality rates for these children are to
decline, better evidence must guide the management of fluids,
electrolytes, transfusion and antibiotic prescription.

A malnourished child is, above all, a child whose health is
compromised. The care and management of these children be-
longs squarely with medical professionals until healthy growth
patterns are established.

Key words: Severe acute malnutrition, ready-to-use thera-
peutic food, Middle-upper arm circumference.

RESEARCH TO IMPROVE INFANT NUTRITION IN
AFRICA

A. Lartey
University of Ghana, Ghana

Undernutrition is the underlying cause of death for 3.1
million children under five years annually. The recent Lancet
series reported population attributable deaths for African chil-
dren with diarrhea to 38% from underweight, 46% to stunting
and 34% to wasting as underlying causes. Micronutrient defi-
ciencies are also widespread, with about 41%, 39%, 24% and
16% of African children under five years being vitamin A, io-
dine, zinc and iron deficient respectively. Interventions invol-
ving the promotion of optimal breastfeeding practices, early
introduction of safe and nutritionally adequate complementary
foods, diversification of local diets and improving care practi-
ces as well as disease prevention continue to remain effective
means to address undernutrition. However, adverse prevailing
conditions such as HIV-AIDS, household food insecurity and
poverty are issues to grapple with. These must be specifically
dealt with as they compromise child growth and development.
Report of adverse effect of iron supplementation to children
in malaria endemic areas has virtually brought interventions
for the management of iron to a halt in many countries in sub-
Saharan Africa. The paper reviews research interventions with
the potential to address undernutrition in Africa. Priority re-
search must focus on how effective research interventions can
be incorporated into country programs and scaled up for maxi-
mum effect.

Key words: Child undernutrition, micronutrient deficien-
¢y, nutrition interventions, sub-Sahara Africa.
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SCALING UP NUTRITION: WINDOWS OF OPPOR-
TUNITY

S. Fan

International Food Policy Research Institute, Wash-
ington, USA

The triple burden of malnutrition is increasingly a big cha-
llenge. Global hunger remains persistent as nearly 870 million
people worldwide are undernourished. Micronutrient deficien-
cies, also known as “hidden hunger” affects more than 2 billion
people. In addition, obesity or overnutrition now co-exists with
undernutrition. The cost of malnutrition can be very high. In
India, for example, the economic cost of micronutrient defi-
ciencies amounts to about 2.5 percent of GDP. For poor and
vulnerable groups in developing countries to lead healthy and
productive lives, good nutrition is key. Agriculture and food
systems play a critical role in improving nutrition. For exam-
ple, biofortification—plant breeding to enhance the nutrient
content of food crops—is a promising strategy to combat mi-
cronutrient deficiencies in developing countries. Policymakers
must also work together to maximize synergies and minimize
risks that lie at the intersection of agriculture and nutrition.
National agricultural strategies and investment plans need to
be designed using a nutrition lens in order to take advantage
of the pathways through which agriculture can help to improve
nutrition. To increase the availability, affordability, quality, and
acceptability of nutrient-rich foods, nutrition-sensitive value
chains should be explored. Similarly, the design and imple-
mentation of nutrition interventions should also incorporate
agriculture and food. While challenges to cross-sectoral colla-
boration may exist, coordinated actions to harness opportuni-
ties must be pursued. Specifically, windows of opportunity for
policy change must be exploited. This presentation will discuss
what it means to leverage agriculture for better nutrition outco-
mes and highlight the windows of opportunity which exist to
scale up nutrition.

Key words: Malnutrition, micronutrient deficiencies, bio-
fortification, windows of opportunity.
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PS2-12 Food, nutrition, physical activity and can-
cer - Keeping the evidence current: WCRF/AICR
Continuous Update Project (CUP) - (WCRF)

EVIDENCE BASED RECOMMENDATIONS FOR
PREVENTION OF CANCER AND OTHER CHRONIC
DISEASES - THE 2007 AND 2009 WCRF/AICR RE-
PORTS

M. Wiseman
WCRF International, London, 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 com-
ponent 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, WCRF/AICR commissioned an expert
report (Food, Nutrition, Physical Activity, and the Prevention
of Cancer: a Global Perspective) using the most rigorous sys-
tematic approaches. Published in 2007 this report is the most
authoritative review of this area. In order to translate these
findings into practice WCRF also commissioned a unique and
rigorous review of the evidence for effective policies and ac-
tions. The findings were published in 2009 in Policy and Action
for Cancer Prevention. Recognising the ongoing accumulation
of evidence, WCRF has commissioned from Imperial College
London a continuous update of the evidence, which is judged
by an independent expert panel (the WCRF/AICR Continuous
Update Project).

Key words: Cancer, environment, epidemiology, food, nu-
trition, physical activity.

THE WCRF/AICR CONTINUOUS UPDATE PROJECT
- AIMS AND PROCESS

T. Norat
Imperial College London, London, UK

Introduction: The 2007 World Cancer Research Fund/
American Institute for Cancer Research (WCRF/AICR) report
Food, Nutrition, Physical Activity and the Prevention of Can-
cer: a Global Perspective was based on systematic literature re-
views (SLRs) conducted in nine different centres. WCRF/AICR
has commissioned a team at Imperial College London (ICL) to
update the evidence on a continuous basis.

Methods: Having first combined the databases for the 17
cancers reviewed for the 2007 Expert Report into one data-
base, the ICL team conducts SLRs on food, nutrition physical
activity and cancer, according to peer-reviewed protocols. The
results of the SLRs are judged by a panel of experts who draw
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conclusions and where necessary, give advice on whether cu-
rrent WCRF/AICR recommendations need amendment. The
database is currently being updated through a rolling program-
me. A complete updated database is expected by 2015.

Results: The database is kept up-to-date for cancers of the
breast, prostate, colorectal, pancreas, endometrium, ovary, kid-
ney, bladder, liver, gallbladder, and oesophagus and updates of
stomach and lung cancer are on-going. SLR’s for breast, colo-
rectal, prostate, ovary, endometrium and breast cancer survival
have been evaluated by the Expert Panel and further updated
SLRs will be published on other cancers. Once the SLRs for all
the cancers have been updated, the database will be made pu-
blicly available, and the 2007 Expert Report recommendations
reviewed.

Conclusion: The CUP will provide a unique resource
synthesising epidemiological and other evidence on food,
nutrition, physical activity and cancer, to facilitate related re-
search, and underpin advice to public and policy-makers.

Key words: Cancer, nutrition, physical activity, obesity.

THE WCRF/AICR CONTINUOUS UPDATE PROJECT
- SYSTEMATIC REVIEWS ON NUTRITION, WEIGHT,
PHYSICAL ACTIVITY AND HEALTH OUTCOMES IN
CANCER SURVIVORS

A. McTiernan

Fred Hutchinson Cancer Research Center, Seattle,
Washington, USA

The number of cancer survivors has greatly increased
in recent decades. There are currently an estimated 28 mi-
llion people living with cancer globally. This is partly becau-
se the general prevalence of cancer continues to rise, within
a world population that is also rising. In addition, screening
programmes for common cancers are identifying many more
cases, usually at relatively early stages. Also for some cancers,
treatment is increasingly successful and so cancer survivors are
living long enough to develop new primary cancers or other
chronic diseases. In 2007 when WCRF/AICR published its Se-
cond Expert Report ‘Food, Nutrition, Physical Activity, and the
Prevention of Cancer: a Global Perspective, evidence on the as-
sociations of nutrition, weight, and physical activity with can-
cer survivorship was not sufficiently developed for the Expert
Panel to draw firm conclusions. The Expert Panel report stated
that cancer survivors should follow the recommendations for
prevention of cancer on diet, healthy weight and physical ac-
tivity, with the guidance of their treating physicians and other
medical providers. The research on nutrition, weight, and phy-
sical activity in cancer survivorship has been expanding over
recent years. WCRF/AICR has developed a new protocol as
part of the Continuous Update Project to capture and review
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the evidence, which includes that from randomised controlled
trials and follow-up studies. The key outcomes are total and
breast cancer mortality, and second primary breast cancer. The
Continuous Update Project expert panel will use newly deve-
loped criteria specific for cancer survivorship for judging the
evidence, as a basis for developing nutrition, weight, and physi-
cal activity recommendations for women who have had breast
cancer, to reduce mortality and risk of further primary cancers.

Key words: Cancer, environment, epidemiology, food, nu-
trition, physical activity, survivors.

THE WCRF/AICR CONTINUOUS UPDATE PROJECT:
SYSTEMATIC REVIEW OF MECHANISTIC STUDIES
IN RELATION TO FOOD, NUTRITION, PHYSICAL
ACTIVITY AND CANCER

M. Wiseman
WCRF International, London, 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 com-
ponent 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, WCRF/AICR commissioned an expert
report (Food, Nutrition, Physical Activity, and the Prevention
of Cancer: a Global Perspective) using the most rigorous sys-
tematic approaches. Published in 2007 this report is the most
authoritative review of this area. In order to translate these
findings into practice WCRF also commissioned a unique and
rigorous review of the evidence for effective policies and ac-
tions. The findings were published in 2009 in Policy and Action
for Cancer Prevention. Recognising the ongoing accumulation
of evidence, WCRF has commissioned from Imperial College
London a continuous update of the evidence, which is judged
by an independent expert panel (the WCRF/AICR Continuous
Update Project).

Key words: Cancer, environment, epidemiology, food, nu-
trition, physical activity.
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WCRF CONTINUOUS UPDATE PROJECT (CUP)
AND FUTURE IMPLICATIONS

A. Jackson

Southampton General Hospital (MP 113),
Southampton, UK

In 2007 WCRF/AICR published the most comprehensive
review of the world literature which demonstrated that diet,
nutrition and physical inactivity cause cancer in specific sites.
It was estimated that these factors account for at least 30% of
cancers. In 2009 a systematic review of the evidence to sup-
port policy actions to prevent cancer was published. Since 2007
there has been an ongoing literature review to maintain the
database on cancer causation up-to-date with a programme
of continuous review for all cancer sites. Updates so far been
completed for: breast, colorectal, pancreas, endometrial, ovary,
with a review for breast cancer survivors. These are published
as they are completed and mostly confirm or strengthen re-
commendations from 2007.There is clear evidence that indi-
vidual susceptibility to cancer is in part determined by genetic
factors, but a large part of the variability in risk can be related
to differences in the personal metabolic phenotype. Incorpora-
tion of robust mechanistic understanding will strengthen the
conclusions drawn from the epidemiological evidence and lead
to new research directions and is now the subject of a new ma-
jor systematic review. While much remains to be understood
about how food, nutrition and physical activity influence can-
cer risk, progression and outcome, enough is already known
to implement public health policies that will be effective in re-
ducing the burden not only of cancer but also of other chronic
diseases.

Key words: Cancer, environment, epidemiology, food, ge-
netic factors, nutrition, physical activity, survivors.
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PS2-20Tackling obesity in pre-school children:
First results from the ToyBox-Study

EARLY PREVENTION OF CHILDHOOD OBESITY:
REVIEW OF THE LITERATURE AND THE FIRST RE-
SULTS OF THE TOYBOX-STUDY

Y. Manios', O. Androutsos’', C. Katsarou', I. de Bour-
deaudhuif?, B. Koletzko?, L. Moreno?, C. SummerbelP, V.
lotovas, P. Socha’, T. Lobstein®, On behalf of the ToyBox-
study group

"Harokopio University, Athens, Greece

2Ghent University, Ghent, Belgium

3University of Munich Medical Centre, Munich,
Germany

“University of Zaragoza, Spain

>Durham University, UK

®Medical University of Varna, Bulgaria
’Children’s Memorial Health Institute, Warsaw,
Poland

8International Association for the Study of Obesity,
London, UK

Background and objectives: To provide an overview of the
literature on school-based obesity prevention programmes and
introduceToyBox-study by presenting key-methodological is-
sues and preliminary results.

Methods: Recent reviews and meta-analyses have shown
that studies of high methodological quality were more likely
to report positive, long-term outcomes, and that a) the use of
certain behavioural models, b) targeting children’s physical
and social environment at home and school, ¢) involvement
of appropriate role models, d) implementation of recreational
experiential learning with total class participation and e) du-
ration of at least six months, should guide the development of
ToyBox-study. Four key-behaviours were identified to be asso-
ciated with early childhood obesity: snacking and drinking ha-
bits, physical activity and sedentary behaviour. ToyBox-study
was implemented in six European countries during 2012-2013.
Baseline and follow-up measurements were performed, and
process and cost-effectiveness were assessed during implemen-
tation.

Results:: At baseline (May-June 2012), more than 8,700
preschool children, their teachers and their families entered
the study in Belgium, Bulgaria, Germany, Greece, Poland and
Spain. The prevalence of overweight and obesity was found to
be 10.8% and 4.1% respectively (IOTF-criteria), with higher
prevalence of obesity in South- and East-Europe compared to
CentralEurope, and in families with low socioeconomic-status.

Conclusions: These findings, in line with previous studies
in older children and adults, indicate that the prevalence of
obesity is differently distributed among regions and socioeco-
nomic groups, reflecting not only cultural and lifestyle diffe-
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rences, but also differences related to barriers and facilitators of
health behaviours. Understanding these parameters when de-
signing and implementing intervention programmes is critical
to their success.

Acknowledgements: The ToyBox-study is funded by the
7th Framework Programme of the European Commission
(grant 245200).

Key words: Childhood obesity, intervention, prevention,
ToyBox-study.

PRE-SCHOOL CHILDREN’S PHYSICAL ACTIVITY
AND SEDENTARY BEHAVIOURS

I. de Bourdeaudhuij', G. Cardon’, M. de Craemer’, E. de
Decker', L. Moreno?, B. Koletzko’, V. lotova®, Z. Kulaga®,
T. Lobstein®, O. Androutsos’, Y. Manios’, on behalf of
the Toy-Box-Study Group

'Ghent University, Ghent, Belgium

2University of Zaragoza, Zaragoza, Spain
3University of Munich Medical Centre, Munich,
Germany

“Medical University of Varna, Varna, Bulgaria
>Children’s Memorial Health Institute, Warsaw,
Poland

SInternational Association for the Study of Obesity,
IASO, London, UK

"Harokopio University, Athens, Greece

Background and objectives: This study aims at investiga-
ting physical activity and sedentary behaviours in a large sam-
ple of European pre-school children.

Methods: The ToyBox-study is a cluster-randomized inter-
vention with a pre- and post-test design targeting pre-school
children, their parents and their teachers. Parent questionnai-
res were gathered at baseline from 8709 preschool children (2
to 5 year olds) out of six European-countries: Belgium, Bulga-
ria, Germany, Greece, Poland and Spain.

Results: About 33% of parents report that their pre-school
child is a member of a sports club, from 12% in Spain to 48%
in Germany. Most popular sports were swimming (28%), pres-
chool gymnastics (22%) and dance (11%). About 37% of pre-
school children walk to school, while 52% are brought by car:
but only 16% were walkers in Belgium and 55% were walkers
in Spain. About 25% of the pre-schoolers have a TV in their
bedroom, ranging from 69% in Bulgaria to 6% in Germany,
while 14% have a computer in their bedroom, ranging from
44% in Bulgaria to 2% in Germany. At weekdays, only 2% of
German children watch more than 2 hours per day of TV, while
highest levels were found in Bulgaria (10%) and Greece (14%).
Weekend, numbers are much larger: 36% of Greek and Bulga-
rian children watch over 2 hours TV per day, followed by Spain
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(30%), Poland (28%) and Belgium (26%). Only 7% of German
children watch more than 2 hours/day of TV at weekends.

Conclusions: Results show large differences in physical ac-
tivity and sedentary habits in pre-school children across Eu-
ropean countries. Interventions should be tailored to country
and cultural characteristics.

Acknowlegement:The ToyBox-study is funded by the Se-
venth Framework Programme (CORDIS FP7) of the European
Commission under grant agreement n° 245200.

Key words: Physical activity, sedentary behaviour, TV
viewing, computer use, ToyBox.

PRE-SCHOOL CHILDREN’S FOOD INTAKE AND
SNACKING HABITS AND THEIR DETERMINANTS

L. Moreno', T. Mouratidou', P. DeMiguel-Etayo’, I. de
Bourdeaudhuij?, B. Koletzko®, M. Lateva*, P. Socha®, T.
Lobstein®, O. Androutsos’, Y. Manios’

'Facultad de Ciencias de la Salud, Universidad de
Zaragoza, Spain

2Ghent University, Ghent, Belgium

*University of Munich Medical Centre, Germany
“Medical University of Varna, Bulgaria

>Children’s Memorial Health Institute, Poland
®International Association for the Study of Obesity,
IASO, UK

"Harokopio University, Athens, Greece

Background and objectives: This study aims at describing
food intake and snacking habits in a large sample of European
pre-school children.

Methods: The ToyBox-study is a cluster-randomized inter-
vention with a pre- and post-test design targeting pre-school
children, their parents and their teachers. Parent questionnai-
res were gathered at baseline from 8466 preschool children (2
to 5 year olds) in six European-countries: Belgium, Bulgaria,
Germany, Greece, Poland and Spain.

Results: Water is the most frequently consumed bevera-
ge (90%) overall and in each country. For other beverages, in
Bulgaria, Greece and Spain fresh home-made fruit juice is lar-
gely consumed (around 10%) after water, whereas in Belgium
light beverages (13%) and in Germany fruit juice (pre-packed/
bottled) (15%) are more often consumed. Around 18% of the
parents state their child can drink soft drinks or pre-packed
juices whenever he/she asks, ranging from 7% in Greece to 18%
in Poland. 75% of the parents report that their child likes to
eat fruits or vegetables as a snack ranging from 43% in Spain
to 86% in Germany, and 67% reported to be pleased with my
child’s snacking behaviour (52% in Poland to 76% in Belgium).
Fruit and vegetables followed by milk (plain) are the most
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commonly reported daily consumed snacks (82% and 74% res-
pectively). Fruit and vegetable consumption as snacks varies
from 74% in Greece to 89% in Germany. Consumption of milk
(plain) varies from 48% in Bulgaria to 88% in Spain.

Conclusions: Variations in parental attitudes and food in-
take and snacking habits of pre-school children across Euro-
pean countries should be considered when developing inter-
vention programs at European level.

Acknowlegement: The ToyBox-study is funded by the Se-
venth Framework Programme (CORDIS FP7) of the European
Commission under grant agreement n°® 245200.

Key words: Food intake, snacking, pre-school, children,
ToyBox.

DEVELOPMENT AND IMPLEMENTATION OF THE
TOYBOX INTERVENTION

B. Koletzko', J. Birmbaum’, C. Geyer’, A. Payr', K. Duvi-
nage', I. de Bourdeaudhuif?, V. lotova®, L. Moreno?, T.
Lobstein®, Y. Manios®, P. Socha’

'Division Metabolic and Nutritional Medicine, Dr.
Von Hauner Children’s Hospital, Munich, Germany
2Ghent University, Ghent, Belgium

*Medical University of Varna, Varna, Bulgaria
“University of Zaragoza, Zaragoza, Spain
*International Association for the Study of Obesity,
London, UK

SHarokopio University, Athens, Greece

’Children’s Memorial Health Institute, Warsaw,
Poland

Objectives: Overweight in early childhood is an increasing
public health problem and needs effective preventive interven-
tion. ToyBox is an innovative and evidence based obesity pre-
vention intervention scheme for children aged 4-6 years.

Methods: The development of the ToyBox intervention is
guided by a stepwise process following an intervention map-
ping protocol. This includes the systematic assessment of
children’s energy balance-related behaviours and their deter-
minants, educational strategies and behaviour models by doing
systematic reviews, secondary data analyses and focus group
research, as well as adoption of established successful models
for prevention in this setting. A review of policies, legislation,
regulations and existing health promotion activities also gui-
ded the intervention development. After identifying objectives
and determinants, effective methods and strategies are desig-
nated and operationalized into practical tools. Finally a plan
for the implementation was drafted. The intervention was im-
plemented in kindergarten settings in six European countries
with children from different sociodemographic backgrounds.
Teachers performed the developed activities with setting their
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priorities on different behaviours. Parents were addressed via
targeted materials.

Results: A feasible and attractive intervention programme
was developed with different tools directed towards children,
teachers and parents addressing four key behaviours and im-
plemented in six European countries.

Conclusion: Developing an international intervention
program is a complex process that should follow a systematic
approach. It requires effort and time to develop strategies and
methods addressing different conditions in participant coun-
tries. During implementation, close communication with part-
ners is needed.

Acknowlegement: The ToyBox-study is funded by the Se-
venth Framework Programme (CORDIS FP7) of the European
Commission under grant agreement n° 245200.

Key words: Intervention, kindergarten, obesity prevention,
intervention mapping.

PS3-28 Role of dietary macronutrients on weight
management. Role of protein and glycemic in-
dex in body weight regulation — Lessons from
the Diogenes intervention study

BENEFITS AND MECHANISMS OF MODERATELY
MIGHT PROTEIN AND HIGH FIBER INTAKE IN
BODY WEIGHT LOSS AND MAINTENANCE

JA. Martinez Herndndez'?

"University of Navarra, Pamplona, Spain
2CIBEROBN

Overweight and obesity management have been mainly
focused on reducing food intake or increasing energy expen-
diture (or both) by following different dietary or behavioural
strategies. Thus, very low calories diets (VLCD), low energy
programmes (LED), low ‘carb’ or low fat energy-restricted or
‘at libitum’ strategies have been prescribed in order to induce
body fat losses. In recent years, the role of the macronutrient
distribution in slimming dietary approaches is receiving much
attention. Indeed, foods with a low glycaemic index and mode-
rately high protein dietary patterns have been shown effective
in weight reduction. The mechanisms that have been claimed
to explain such body weight lowering are reduced appetite,
increased thermogenesis and lower energy efficiency. Interes-
tingly, a combination of high protein (30% E) and fiber intake
(low GI) as designed in the DIOGENES project have produ-
ced healthy associated benefits not only on body fat deposi-
tion, but also on the lipid profile and inflammatory markers in
both adults and children. It can be concluded that the amount
and distribution of specific macronutrients within hypocaloric
diets may be important in designing weight loss programs, but
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it is envisaged that the nutrient quality (specific carbohydrates,
fatty acids and amino acids) will have an impact on tackling the
obesity burden. This research is part of the DIOGENES project
(EU Contract no. FP6-513946).

De la Iglesia R et al. Beneficial Effects of the RESMENA
Dietary Pattern.Int ] MolSci;14:6903-6919.

Larsen TM, et al. Diets with high or low protein content
and glycemic index for weight-loss maintenance.N Engl ] Med;
363:2102-2113 (2010).

Lopez-Legarrea P, et al.Short-term role of the dietary total
antioxidant capacity in two hypocaloricregimes.NutrMetab;
10:22

Key words: Diet, thermogenesis, very low calories diets.

COMPARISON OF INTERVENTION AND COHORT
STUDY OF DIETARY PROTEIN IN BODY WEIGHT
REGULARTION - RECONCILING OPPOSING EVI-
DENCE?

M Z. Ankarfeldt, L. Angquist’, T. Stocks’, M U. Jakob-
sen?, K. Overvad? J. Halkjeer’, W H M. Saris*, A. Astrup?,
TA. Serensen’

'Institute of Preventive Medicine,
Bispebjerg&Frederiksberg Hospitals - a part of
Copenhagen University Hospital, Copenhagen,
Denmark

2Section for Epidemiology, Department of Public
Health, Aarhus University, Arhus, Denmark
3Danish Cancer Society, Research Center, Baandrup,
Denmark

“NUTRIM School for Nutrition, Toxicology and Me-
tabolism, University of Maastrich, Maastricht, The
Netherlands

*Department of Nutrition, Exercise and Sports
(NEXS), Faculty of Science, University of Copenha-
gen, Copenhagen, Denmark

Background and objectives: Physiological evidence indi-
cates that high protein diet may increase satiety, thermogenic
response and decrease subsequent caloric intake. Thus diet
high in protein might prevent weight gain and weight-regain
following weight loss. Clinical trials, including the Diet, Obe-
sity and Genes trial (DiOGenes), show such effect. Large-scale,
long-term, observational cohort studies suggest the opposite
effect i.e. higher protein diets may increase body weight. Dis-
crepancy between trials and cohort studies could be that in-
dividuals recruited for trials are a subset of the population in
cohort studies important for the effect of protein The aim of
this study is to investigate explanations of the discrepancy by
analyzing different subsets on participants in a cohort study.

Abstracts

Methods: Subsets (n=1872) of the Diet, Cancer and Health
(DCH) cohort (n=57.055) comparable with the DiOGenes trial
(n=548) was selected based on inclusion criteria of DIOGenes,
matching DCH-participants with DiOGenes-participants on
exposure and different possible effect-modifiers and finally
analyzed similar to the DiOGenes trial. Results: When mat-
ching on intake of protein, carbohydrates, glycemic index and
on body fat % a high protein intake was associated with better
weight maintenance compared with low protein intake indi-
cating similar effect as the DiOGenes trial. However, the asso-
ciation of protein on weight change did depend on matching
criteria and the statistical analysis.

Conclusions: The association between dietary protein in-
take and subsequent body weight changes appears to depend
on the selection characteristics of the participants and the sta-
tistical analysis, which may reconcile the otherwise contrasting
evidence from physiological and clinical human experiments
and large-scale cohort studies.

Key words: Protein, weight control, study design, opposing
evidence.

CAN WE PREDICT WEIGHT LOSS AND WEIGHT
MAINTENANCE SUCCESS USING THE GENOMICS
AND METABOLICS TECHNOLOGIES: THE DIOGE-
NES STUDY

W H M. Saris

Nutrition and Toxicology Research Institute NU-
TRIM, University of Maastricht, Maastricht, The
Netherlands

In recent years significant progress have been achieved in
the elucidation of how nutrition influence energy homeosta-
sis using the genomic/metabolomics tools. No topic can so vi-
vidly illustrates this progress as the role of energy balance in
body weight regulation. DIOGENES (full title “Diet, Obesity
and Genes”) is one of the largest multi-centre weight loss and
maintenance dietary RCT on obesity sponsored by the Euro-
pean Union (FP6-2005-513946). This dietary intervention trial
across 8 centres in Europe consisted of an 8-week weight loss
(LCD) phase (minimal 8 kg loss) and a 6-month weight main-
tenance phase, where subjects were allocated to five different
diets varying in protein content and glycemic index. Measure-
ments of candidate genes, GWAS, adipose tissue transcripto-
mics and plasma proteomics and metabolomics were executed
or planned. This information will be linked to phenotypical data
from the weight loss and weight maintenance period in order
to predict outcome success from baseline measurements. Some
examples will be presented about the candidate genes, adipose
tissue transcriptomics and the metabolomics profiles in rela-
tion to weigh loss and maintenance success. In general predic-
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tion of the weight loss success based on the baseline metabolo-
mic profile was better in the morbid obese subgroup (>40 BMI)
compare to the obese group (27 — 40 BMI). The combination of
~10 clinical parameters & metabolites measured by NMR and
lipidomics and phenotypical data predict weight loss in morbid
obese individuals with a performance of ~60%. Analysis of the
candidate gene variants or GWAS did not reveal any significant
effect. Most probably the lack of power or the very well contro-
lled negative energy balance using a LCD, leaving little room
for metabolic variation can explain these negative results.

Key words: Prediction weight change, Protein, Glycemic
index, Genomics, Metabolomics.

PS3-36 ISCOLE: International Study of Childhood
Obesity, Lifestyle and the Environment

BACKGROUND, RATIONALE AND STUDY DESIGN
OF THE INTERNATIONAL STUDY OF CHILDHOOD
OBESITY, LIFESTYLE AND THE ENVIRONMENT

P. Katzmarzyk, T. Church

Pennington Biomedical Research Center, Penning-
ton, USA

The primary aim of the International Study of Childhood
Obesity, Lifestyle and the Environment (ISCOLE) is to deter-
mine the relationship between lifestyle characteristics and obe-
sity in children, and to investigate the influence of behavioural
settings and physical, social and policy environments on the
observed relationships within and between countries. The tar-
geted sample includes 6000 10-year old children from twelve
countries in all major regions of the world (Asia, Africa, Eu-
rope, South America, North America, and Oceania). The pro-
tocol includes procedures to collect data at the individual level
(lifestyle, diet and physical activity questionnaires, accelerome-
try), family and neighborhood level (parental questionnaires
and Geographic Information System (GIS) analyses), and the
school environment (school administrator questionnaire and
school audit tool). A standard protocol has been developed for
implementation in all regions of the world. Quality control is
addressed through the training and certification of personnel,
active monitoring of remote data entry, and site visits. A rigo-
rous system of training and certification of personnel has been
developed and implemented, including web-based training
modules and regional in-person training meetings. Unique
features of the ISCOLE study include the global representation
of study sites with a range of low to high income countries at
different stages of nutritional transition, robust, standardi-
zed training and data collection methods, and the multi-level
nature of data being collected, including individual, family,
neighborhood, and school levels. The results of this study will
provide a robust examination of the correlates of body weight

68 Ann Nutr Metab 2013;63(suppl 1):1-1960

and obesity in children. The results will also provide new infor-
mation to inform the development of lifestyle, environmental,
and policy interventions to address childhood obesity that can
be culturally adapted for implementation around the world.
ISCOLE represents an international collaboration among all
world regions, and represents a global effort to increase re-
search capacity and infrastructure in childhood obesity.

Key words: Childhood obesity,diet, lifestyle, physical activity.

ISCOLE - PORTUGAL: PRELIMINARY DATA ANALY-
SIS LINKING WEIGHT STATUS AND THE ENVIRON-
MENT

J. Maia, D. Santos, T. Gomes, F. Santos, R. Chaves, M.
Souza, A. Borges, S. Pereira

Faculty of Sport, University of Porto, Porto, Portugal

The primary aims of this presentation are fourfold: (i) pre-
sent the organizational structure and implementation of IS-
COLE in Portugal; (ii) show how schools, parents and children
reacted to the study challenges; (iii) illustrate how the data
collection was completed to achieve milestones, and (iv) de-
monstrate how parents, children, physical education teachers,
and schools” directors were provided with feed-back reports.
Further, preliminary data analysis will be presented concerning
the prevalence of overweight and obesity, and their dependen-
ce of environmental conditions, namely school settings and fa-
mily surroundings, using a multilevel approach. Finally, we will
offer a first overview of CINE WIZARD, a user-friendly soft-
ware that is being developed to analyze and graphically display
several capabilities of dealing with the complexities of physical
activity patterns and their eventual links to obesity in children.

Key words: Childhood obesity,diet, lifestyle, physical activity.
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THE INTERNATIONAL STUDY OF CHILDHOOD
OBESITY, LIFESTYLE AND THE ENVIRONMENT:
PRELIMINARY RESULTS FROM KENYA

V. Onywera’, J. Wachira', S. Muthuri?, M. Tremblay?

'Department of Recreation Management and Exer-
cise Science Kenyatta University, Nairobi, Kenya
2Healthy Active Living and Obesity Research
Group,Children’s Hospital of Eastern Ontario Re-
search Institute, Ontario, Canada

Childhood obesity is now a major public health challenge
globally. The problem is currently on a rapid increase in deve-
loping countries, including Kenya and the problem is thought
to be exacerbated by the emergence of western lifestyles which
increases sedentarism and access to nutrient-poor, energy den-
se foods. Kenya was one of the countries that participated in
the International Study of Childhood Obesity, Lifestyle and the
Environment (ISCOLE). This presentation is guided by the fo-
llowing broad objectives:

1. To describe Kenya and the Kenyan ISCOLE sample.

2. To describe the challenges, lessons and possibilities of
conducting a study in a developing country.

3. To describe the school results feedback mechanism (re-
port) and show how capacity building took place through the
ISCOLE.

4. To present some statistics of body composition (un-
derweight, normal weight, overweight and obesity) in relation
to gender, environment and socio-economic status.

5. To describe on-going advocacy to address childhood
overweight and sedentary lifestyle in Kenya. In conclusion, it
is envisaged that Kenya, a country going through the physical
activity and nutrition transition, will draw significant public
health lessons from the ISCOLE study.

Key words: Kenya, childhood, obesity, physical activity.

INTERNATIONAL STUDY OF CHILDHOOD OBESI-
TY, LIFESTYLE AND THE ENVIRONMENT (ISCOLE):
METHODS AND PRELIMINARY RESULTS FROM
COLOMBIA

O. Sarmiento’, A. Ramirez', S. Gonzalez', R. GameZz?

'Universidad de Los Andes, Bogotd, Colombia
2Instituto Distrital de Recreacién y Deporte de Bo-
gota, Bogotd, Colombia

The increasing prevalence of overweight and obesity in chil-
dren and adolescents in middle income countries is a public
health concern. The objective of this study was to determine
the factors associated with childhood obesity in Bogotd, Co-
lombia as part of the International Study of Childhood Obesi-
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ty, Lifestyle and the Environment (ISCOLE). A cross-sectional
school-based multilevel study was conducted in the year 2012.
Twenty schools were randomly selected from a sampling frame
stratified by socioeconomic status and private vs. public sta-
tus. The study included 905 10-year-old children with a res-
ponse rate of 75.5%. Data collection included characteristics
of the children (lifestyle, diet and physical activity question-
naires, and accelerometry), family, neighborhood and school
environment. An ancillary study to assess reproducibility and
validity of the ISCOLE Food Frequency Questionnaire (FFQ)
was conducted in a subsample of 128 children with a response
rate of 89.1%. Children, parents, and teachers received feed-
back reports regarding nutrition status and physical activity. In
addition, a course of healthy habits was given to children after
finishing data collection.

Key words: Children, obesity, nutrition, physical activity.

METHODS OF MEASURING OVERWEIGHT AND
OBESITY, AMONG 6-9 YEARS SCHOOL CHILDREN
IN ALAIN CITY, UAE

S. Washi1, A. AL Dhahiri’, C. Platat’, H. Ali’, E. Masuadi?,
A. Jarar’, F. Helou', I. Tewfik?

'Department of Nutrition & Health, United Arab
Emirates University, AlAin, UAE

2Department of Statistics, United Arab Emirates
University, ALAin, United Arab Emirates

3School of Biosciences, University of Westminster,
London, UK

Childhood overweight and obesity is now becoming a ma-
jor clinical and public health concern contributing to increa-
sing morbidity and mortality rates for several chronic diseases.
Obesity has been attributed to unhealthy lifestyle behavior, re-
sulting from unbalanced diet, sedentary lifestyle and inconsis-
tent knowledge, attitude and behavior. Our study aimed to test
several anthropometric methods used to determine overweight
and obesity among 6-9 years school children in a pilot cluster-
randomized intervention study designed to address childhood
obesity and its related risk factors. Methods used were weight
and height; body mass index; biceps and triceps skinfold thick-
ness; MUAGC; waist and hip and waist-hip circumference ratio.
The visibility and accuracy of these methods were discussed.
The classification of overweight and obesity based on weight
and height and body mass index (BMI) for school children was
highlighted. Results indicated that out of the 1073 children par-
ticipated in the study pre-intervention, the majority (71.8%)
had normal body mass index (BMI). An equal percentage of
children were classified as underweight (7.4%) and overweight
(7.4%), while 13.5% were categorized as obese. At baseline, the
average weight for all children participating in this study was
24.0 kg while the average height was 1.21 m. Mean BMI was
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16.2 kg/m2. Anthropometric assessment indicates that the ave-
rage measurements for biceps, triceps skin fold thickness and
mid-upper arm circumference at baseline were 6 mm; 10.6 mm;
and 17.2 mm respectively. Average waist and hip circumferen-
ce measurements for all children pre-intervention were 54cm
and 64cm respectively. No significant differences were found in
those measurements pre and post intervention. Never the less,
this pilot school-based intervention proved effective and can be
deployed to combat obesity at larger scale or community level.
Behavior modification, environmental factors and supportive
public health nutrition policy are pivotal factors in managing
obesity effectively.

Key words: Anthropometry, obesity, school children, UAE.

PS4-44 Nutrition in inflammatory bowel disea-
ses. From basic to clinical application

ARTIFICIAL NUTRITION IN INFLAMMATORY
BOWEL DISEASE: NUTRITIONAL THERAPY AND
BEYOND?

E. Cabré

Hospital Universitari Germans Trias | Pujol, Barcelo-
na, Spain

Since the pioneer trial by O’Mordin et al. in 1984 compa-
ring steroids and an elemental diet in active Crohn’s disease
the possibility that enteral nutrition could be used as primary
treatment (i.e. able, per se, to induce remission) in this di-
sease has been a matter of debate. Four meta-analyses of the
RCTs comparing enteral nutrition vs. corticosteroids in active
Crohn’s disease agree that steroids are better than enteral nutri-
tion in inducing remission, but also indicate that, as a whole,
enteral nutrition is able to induce clinical remission in about
50%-60% of patients, a remission rate substantially higher than
that obtained with placebo in active Crohn’s disease, which
hardly achieves 30%. Therefore, this suggests that enteral nu-
trition (or, at least, some enteral formulas) would have a pri-
mary therapeutic effect in active Crohn’s disease (or, at least, in
some subset of patients). This could be particularly relevant in
paediatric patients as suggested by two meta-analyses of data
from exclusively paediatric trials which conclude that in these
patients enteral nutrition is as effective as steroids in inducing
remission. The wide range of remission rates obtained in diffe-
rent trials indicate that not every enteral diet is equally effective
in inducing and/or maintaining remission. However, the me-
chanisms whereby enteral nutrition would have these effects
remain obscure. To date, the amount and/or the type of dietary
fat appears as a major candidate to account for the therapeutic
effect of enteral nutrition in Crohn’s disease. Experimental and
clinical studies suggests that diets with very low fat content may
be particularly useful. Also, diets with a substantial amount of
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fat as either olive oil or MCT could be effective. Omega-3 fatty
acids have been scarcely evaluated in this setting.

Key words: Crohn’s disease, inflammatory bowel disease,
enteral nutrition, olive oil, omega-3 fatty acids ulcerative co-
litis.

PS4-52 International Life Sciences Institute (ILSI)
Session on Food Allergy

FOOD ALLERGY RELATED PROBLEMS AND THEIR
SCIENTIFIC SOLUTION

Introduction to ILSI’s Food Allergy Programmes
D. Bdndti

International Life Sciences Institute (ILSI) - ILSI Euro-
pe, Brussels, Belgium

Operational management of allergens still suffers from the
lack of an agreed set of reference values defining a tolerable
level of risk. Food allergy is of growing importance to public
health, affecting consumers’ quality of life (mainly children)
and impacting health service resources. The symptoms range
from a tingling sensation in the mouth to life-threatening ana-
phylactic shock. An agreed set of tolerable levels of risk is still
missing. Minimising the risk from allergenic foods is a shared
responsibility of all the stakeholders involved (patients, clini-
cians, food manufacturers, retailers, caterers and regulators).

This ICN session will provide an overview of the global
effort that has been undertaken to review new low-dose cha-
llenge data and tools to analyse these data and apply them to
quantitative risk assessment. ILSI Europe together with ILSI
North America and ILSI Japan organized a Workshop on
“Food Allergy: From Thresholds to Action Levels”, in Septem-
ber 2012, to share the work of global experts and to foster a
consensus over the feasibility of defining reference values.

The ILSI North America Technical Committee on Food and
Chemical Safety supported the Food Allergy Resource and Re-
search Program’s (FARRP) approach to focus on probabilistic
risk assessment for establishing thresholds and commissioned
apeanut data set that FARRP researched and published in 2010.
This research led to further opportunities for data acquisition
by the TNO (Netherlands), ILSI Europe, and the Allergen Bu-
reau of Australia (VITAL).

Recent research on the consumer’s perspective on living
with food allergies will be presented. An overview of scien-
tific approaches to evaluating novel proteins expressed in bio-
tech products and the development of reliable and accurate
methodologies for characterizing the allergenic potential of
novel proteins will also be discussed.

Abstracts



PS5-60 Maternal nutritional supplementation of
HIV-infected women during lactation: Implica-
tions for maternal and infant health in resource-
poor settings

EFFECTS OF MATERNAL NUTRITION SUPPLEMEN-
TATION AND ANTI-RETROVIRALS ON NUTRITIO-
NAL STATUS AND BREASTMILK COMPOSITION
OF HIV-INFECTED WOMEN IN THE BAN STUDY

L. Adair

University of North Carolina at Chapel Hill, Chapel
Hill, USA

The Breastfeeding, Anti-retrovirals, and Nutrition (BAN)
study was designed to (1) evaluate the safety and efficacy of
maternal or infant ARV regimens, taken for up to 28 weeks
during exclusive breastfeeding, in reducing mother-to-child
postpartum transmission of HIV; (2) evaluate the efficacy of
a high-calorie, micronutrient-fortified lipid-based nutritional
supplement (LNS) for preventing excess maternal weight loss
and micronutrient deficiencies during exclusive breastfeeding.
At delivery, 2,369 HIV-infected Malawian mothers and their
infants were randomized to a 28-week intervention using
a 2-arm (LNS vs. no LNS) by 3-arm (maternal, infant, or no
ARV) factorial design. Women exclusively breastfed for 24
weeks and weaned by 28 weeks, after which no maternal LNS
or ARV were provided. The LNS provided RDA levels of mi-
cronutrients and about 700 kcal per day. Weight change from
0-28 weeks was tested using bivariate analysis. Longitudinal
models were used to examine the effects of the interventions on
weight from 0-28 weeks. In a subsample of 537 mother-infant
pairs, micronutrient concentrations were measured in mater-
nal plasma, breast milk, and infant plasma at 2 or 6 weeks, and
24 weeks. Analyses included measures of iron status, vitamin A
status, folate and B vitamins. A higher percentage of weight loss
from 2-28 weeks was observed in women randomized to recei-
ve ARV, but this adverse effect was mitigated by supplemen-
tation with LNS. Similarly maternal plasma folate was reduced
by ARVs, but a positive effect of LNS on folate mitigated this
effect. Maternal supplement also reduced the risk of maternal
tissue iron depletion related to ARVs. Maternal breast milk B-
vitamin levels were enhanced by LNS. More attention needs
to be paid to maternal nutritional status of lactating women
taking ARV in accordance with current WHO breastfeeding
recommendations for HIV-infected mothers.

Key words: HIV, maternal nutrition, micronutrients, LNS.
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GROWTH AND MICRONUTRIENT STATUS OF
HIV-EXPOSED INFANTS IN THE BREASTFEEDING,
ANTIRETROVIRALS, AND NUTRITION STUDY DU-
RING THE FIRST YEAR OF LIFE

V. Flax'25

"University of North Carolina at Chapel Hill, Chapel
Hill, USA

2UNC Project

3USDA-ARS Western Human Nutrition Research
Center, USA

4US Centers for Disease Control, USA

Background and objectives: HIV-infected women typica-
lly have poor nutritional and micronutrient status, which ne-
gatively impacts the growth and health of their infants during
and following breastfeeding. Our aims were to evaluate how
micronutrient-fortified maternal lipid-based nutrient supple-
ments (LNS) and maternal/infant antiretrovirals (ARV) affect
infant growth and micronutrient status from 0-24 weeks and to
describe growth when LNS was used as a breastmilk replace-
ment from 24-48 weeks.

Methods: Malawian mother-infant pairs were randomi-
zed to: maternal ARV +maternal LNS, maternal ARV, infant
ARV+maternal LNS, infant ARV, maternal LNS, or control.
Mothers were counseled to exclusively breastfeed to 24 wee-
ks then wean from 24-28 weeks. Infants were given LNS from
24-48 weeks. Longitudinal models estimated the effect of study
interventions on anthropometry from 0-24 weeks (n=2121)
and 24-48 weeks (n=1619). Logistic regression was used to cal-
culate the odds of deficiency in plasma micronutrients at 24
weeks (n=519).

Results: From 0-24 weeks, maternal LNS had no effect
on infant growth, while maternal or infant ARV had a small
negative effect on weight and BMI. The proportion of infants
who were underweight (2 and 24 weeks, 6%; 48 weeks, 12%)
or stunted (2 weeks, 13%; 24 weeks, 16%; 48 weeks, 34%) in-
creased, but remained lower than for infants in the Malawi De-
mographic and Health Survey (all p<0.01). Following weaning,
assignment to the maternal LNS arm was associated with grea-
ter length (p<0.05); fever and diarrhea were associated with
lower weight and BMI (all p<0.001). Study interventions were
not associated with anemia, iron deficiency, or folate, B12, or
selenium deficiency at 24 weeks.

Conclusions: Supplementation of healthy HIV-infected
mothers during lactation had a modest post-intervention effect
on infant length, but no effect on infant micronutrient status.
LNS provided to weaned HIV-exposed infants may prevent
more severe growth faltering.

Key words: Infant, growth, HIV-exposed, lipid-based nu-
trient supplements.
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MEETING THE NUTRITIONAL NEEDS OF HIV-IN-
FECTED WOMEN AND INFANTS IN RESOURCE-
POOR SETTINGS: PROGRAM AND POLICY IMPLI-
CATIONS

E. Piwoz
Bill & Melinda Gates Foundation, USA

In 2011, UNAIDS and its partners put forward a bold vi-
sion: “By 2015 children everywhere can be born free of HIV
and their mothers remain alive” Achieving an AIDS-free ge-
neration requires significant investments in scale up of HIV-
testing and counseling, increased access to family planning,
expansion of antiretroviral (ARV) therapy to improve mater-
nal health and lower risk of mother-to-child transmission, and
supportive interventions to maximize the health impacts of
these investments. WHO guidelines to prevent HIV infections
in children propose two options, maternal AZT prophylaxis
during pregnancy followed by infant prophylaxis during breast-
feeding (‘option A”) or maternal triple ARV prophylaxis during
pregnancy and breastfeeding, with infant ARV prophylaxis
for the first 6 weeks only (“option B”). Some countries, such
as Malawi, are implementing a modified version of the second
alternative, ‘option B+”, which places all HIV-positive pregnant
and breastfeeding women on ARV treatment for life. This ap-
proach will undoubtedly save many women’s lives and prevent
infant infections but data presented in this session suggest that
these potent medications alter nutritional status in unexpected
ways and that complementary nutritional interventions will be
needed. Particular attention needs to be paid to potential ARV
and micronutrient interactions in light of findings that breast
milk B-vitamins and maternal folate levels were significantly
lower in women with prolonged ARV use. Micronutrient-for-
tified lipid based nutritional supplements (LNS) mitigated the
effects of ARV exposure on these outcomes, and also prevented
weight loss among HIV-infected women. LNS formulated as
a replacement food for infants weaned from breast milk after
6 months was acceptable and protected them from significant
growth faltering. These findings strongly support the need
to make nutrition a vital component of HIV prevention and
treatment policies and programs for success in achieving an
AIDS-free generation.

Key words: Maternal nutrition, HIV, ARV treatment.

72 Ann Nutr Metab 2013;63(suppl 1):1-1960

PS5-68 New insights in obesity, metabolic syn-
drome and diabetes

GENETIC SUSCEPTIBILITY TO OBESITY AND ME-
TABOLIC SYNDROME IN CHILDHOOD

CM. Aguilera, J. Olza, A. Ruperez, A. Gil

Department of Biochemistry and Molecular Biology
I, School of Pharmacy, Institute of Nutrition and
Food Technology, Centre for Biomedical Research,
University of Granada, Granada, Spain

Obesity is one of the major public health problems world-
wide. It is a chronic, complex, and multifactorial-origin di-
sease characterised by body fat excess mainly due to an im-
balance between dietary intake and energy expenditure. One
of the major complications of obesity is metabolic syndrome,
which comprises anthropometrical, clinical, and metabolic
dysfunctions that predispose the affected individual to the
development of type 2 diabetes mellitus and cardiovascular
diseases. It is hypothesised that the variability in the suscep-
tibility to obesity-mediated metabolic complications involves
both environmental and genetic factors. Whereas advances in
the knowledge of the variations in the human genome have led
to the identification of susceptibility genes that contribute to
obesity and related disorders, relatively few studies have speci-
fically focused on the interactions between obesity and genetic
polymorphisms and the development of metabolic complica-
tions. Despite these limited efforts, an increasing amount of
evidence suggests that the effects of some gene variants on me-
tabolic traits are modified by or present only in the setting of
obesity. Furthermore, some of these loci may have larger effects
on metabolic phenotypes in the presence of certain dietary or
lifestyle factors. In the present manuscript, we reviewed the ge-
nes and their variants that have been evidenced to play a role
in obesity-associated metabolic complications through genetic
association studies, including candidate gene and genome-wi-
de association approaches in adults and children.

Key words: Genes, gene variants, metabolic syndrome, obe-
sity, single-nucleotide polymorphisms.

CIRCADIAN RHYTHMS, FOOD TIMING AND OBE-
SITY

M. Garaulet

Department of Physiology, University of Murcia,
Murcia, Spain

Recent studies link energy regulation to the circadian clock
at the behavioural, physiological and molecular levels, empha-
sizing that the timing of food intake itself may have a signifi-
cant role in obesity. In this regards, there is emerging literature
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in animals demonstrating a relationship between the timing of
feeding and weight regulation. Unusual feeding time can pro-
duce a disruption of the circadian system which might produce
unhealthy consequences in humans. In a longitudinal study, we
recently showed that the timing of the main meal was predicti-
ve of the weight loss during a 20-week dietary intervention and
that this effect was independent from total 24-h caloric intake.
The importance of caloric distribution across the day on weight
loss therapy was supported by a recent 12-week experimental
study showing that subjects assigned to high caloric intake du-
ring breakfast lost significantly more weight than those assig-
ned to high caloric intake during the dinner.

Furthermore, one of the most influential discoveries rele-
vant for this area of research in the last years is the presence of
an active circadian clock in adipose tissue. New data suggest
that there is a temporal component in the regulation of adipose
tissue functions. In fact, studies performed by microarrays have
shown that a substantial percentage of active genes expressed
in adipose tissue follow a daily rhythmic pattern. Thus, a speci-
fic temporal order in the daily patterns of these genes appears
to be crucial for adipose tissue to exclusively either accumulate
fat or to mobilize fat at the proper time. Taking into account
that feeding is the source of energy for adipose tissue, the time
of feeding, particularly for high-energy content meals, may be
decisive, and changes in this timing could have metabolic con-
sequences for the development of obesity and for weight loss.

Key words: Circadian clock, circadian rhythms, chronobio-
logy food timing, obesity.

RECENT ADVANCES IN NUTRITIONAL SCIENCES:
GENE THERAPY FOR DIABESITY AND THE GENE-
TIC BASIS OF POSTPRANDIAL METABOLISM

R A. Bastarrachea

Department of Genetics, Texas Biomedical Research
Institute,San Antonio, Texas, USA

Background and objectives: Here we present two projects:
Project A transferred genes involved in islet regeneration to the
baboon’s pancreas through ultrasound-targeted microbubble
destruction (UTMD) therapy. Project B was designed to stu-
dy whole genome expression analysis before and after a well-
defined meal to characterize normal variation in postprandial
metabolism.

Methods: Project A-We developed an innovative methodo-
logy for gene-based therapy delivered towards a specific tissue
or organ, using UTMD technology. These microbubbles work
as a noninvasive delivery system that can target specific anato-
mical sites. Project B-We obtained fasting and post-prandium
biopsies of muscle and adipose tissue in the same subject two
weeks apart. Each subject provided synchronous measures of
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gene expression in vivo in two tissues related to obesity and
diabetes pathophysiology.

Results: Project A-We targeted plasmids encoding the cy-
clin D2/CDK4/GLP-1 genes to the baboon pancreas. We ob-
tained in vivo -cell regeneration and normalization of blood
sugar, insulin, and C-peptide without administering viruses.
Project B-We examined 17,128 gene transcripts detectable
above background in every subject in at least one tissue type.
78.6% were detectably expressed in two tissues.

Conclusions: Project A-Gene therapy is frequently
highlighted as one of the most promising technologies of the
21st century. Results related to enhancing the regenerative
capacity of the pancreas acquired from this study are highly
innovative and have the potential to be translated to humans.
Project B-We have standardized a family-based study for co-
llecting postprandial phenotypes and biopsies. This expression
profiling is expected to find genes contributing to the meta-
bolic flexibility of individuals. The genetic response following
the consumption of a defined meal at the level of the specific
tissues involved (adipose tissue and muscle), will produce new
insights into the genetic architecture of individual variation in
metabolism of carbohydrates, lipids and proteins.

Key words: Gene therapy, whole genome profiling expres-
sion, UTMD, postprandial metabolism.
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USING BIOMARKERS FOR THE VALIDATION OF
NUTRIENT REFERENCE INTAKE VALUES AND TO
VERIFY INTAKE DATA IN NUTRITION SURVEYS

I. EImadfa’? A. Meyer'

'Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria
President of IUNS

The determination of nutrient requirements and the deriva-
tion of reference intake values for different population groups
have been a central area of interest in the nutritional sciences
research and development. Over the decades, reference values
have been issued for an increasing number of nutrients at the
national, regional and international level. Nevertheless, uncer-
tainties still remain about the adequate supply of certain nu-
trients. This is especially true for potential at-risk population
groups such as infants, children, elderly, and pregnant and lac-
tating women. The situation is further complicated by recent
discoveries of additional health-promoting functions of certain
nutrients beyond mere nutrition. Generally, reference intake
values should be based upon the intake of healthy individuals
corroborated by status levels. This calls for valid, i.e. specific
and sensitive biomarkers. The importance of biomarkers for
the setting of reference intake values has been emphasized in
the Austrian Nutrition Report 2012 where among others sta-
tus of folate, vitamin D, and iron was better, that of vitamin
B6, B12, and zinc was lower than would have been expected
from the intake levels compared to recommended amounts.
Functional biomarkers such as enzyme activities often allow an
earlier detection of inadequate status than plasma levels. More
recently, immune functions are being discovered as sensitive
tools as well. However, most nutrients have many functions in
the body so that a single biomarker might not adequately re-
flect status. Another aspect to consider is that normal ranges
(cut-ofts) of many biomarkers in humans are still not exactly
known (plasma levels of 25-OH vitamin D, essential fatty acids
in structural lipids). Additionally, genetic and epigenetic in-
fluences on absorption, metabolism and storage of nutrients
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and levels/activities of functional biomarkers add to inter-indi-
vidual variation. New biomarkers may open the way to a more
personalised nutrition.

Key words: Nutritional assessment, nutritional status, bio-
markers, reference intake levels.

IODINE STATUS
P.Emmett’, S. Bath?, C. Steer’, J. Golding’, M. Rayman?

'University of Bristol, Bristol, UK
2University of Surrey, Guildford, UK

Worldwide, iodine deficiency is one of the most important
preventable causes of poor brain development. In some indus-
trialized countries (e.g. The Netherlands) iodine deficiency has
been eradicated mainly by the introduction of iodised-salt.
However in the UK in the 1930s the iodine content of milk in-
creased due to changes in the dairy-farming industry and iodi-
ne deficiency disappeared without the introduction of iodised-
salt. By the 1960s the UK was thought to be iodine sufficient
and the iodine status of the population has not been monitored
since then. In the last few years some UK studies have found
mild-to-moderate iodine deficiency in a sample of pregnant
women and in teenage school-girls and this has started to raise
concerns.

The period of great vulnerability to iodine deficiency is at
the time of fast brain development, in utero. Severe deficiency
of iodine during pregnancy is well-known to result in cretinism
and mental retardation but little is known about the effect of
mild-to-moderate deficiency. Urinary iodine concentration,
measured in a spot urine sample, is a reasonably good popula-
tion biomarker of iodine status.

The concurrent measurement of creatinine levels to correct
for dilution of urine can overcome some of the limitations of
this method, especially in studies of subjects of similar age and
sex. Food frequency questionnaires can be used to assess diet
at a population level but must be designed to capture the intake
of the nutrient concerned and to cover likely food sources in
the population under study. Results from a UK cohort study of
pregnant women and the neurodevelopment of their offspring
at age 7-9 years will be discussed. This will be used to illustrate
the importance of ongoing monitoring of the diet and health
of the population even after a problem has been thought to be
eradicated.
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PLASMA LEVELS OF FATTY ACID-BINDING PRO-
TEIN (FABP) ASSOCIATED WITH THE ANTIOXI-
DANT STATUS AND INFLAMMATORY MARKER IN
KOREAN CHILDREN

E. Park'? ES. Lyu? J H. Park’

'Department of Food and Nutrition, Kyungnam
University, Changwon, Korea

2Department of Food and Nutrition, Pukyong Natio-
nal University, Busan, Korea

Background and objectives: Adipocyte fatty acid-binding
protein (A-FABP) has been reported to be increased in obese
and to be related to metabolic syndrome. The purpose of this
study was to investigate the relationship between plasma level
of A-FABP and lipid profiles, insulin resistance, antioxidant,
and inflammatory parameter in Korean children aged 9-10
years.

Methods: One hundred seventeen healthy children (66
boys, 51 girls) were evaluated with respect to anthropometric
measurement, lipid profiles, A-FABP, leptin, glucose, insulin,
C-peptide, free fatty acid, lipid soluble vitamins, total antioxi-
dant capacity, lipid peroxidation, antioxidant enzyme activi-
ties, and C-reactive protein. Insulin resistance was estimated
by the homeostasis model assessment (HOMA).

Results: It is found that the A-FABP was positively corre-
lated with BMI, waist circumference, plasma level of total-
cholesterol, triglyceride, activity of alanine transaminase, C-
peptide, leptin, and C-reactive protein, while it was negatively
correlated with the plasma level of HDL cholesterol, alpha-to-
copherol, lycopene, and beta-carotene. The overweight subjects
(n = 15) had higher concentrations of A-FABP compared to the
children with healthy weight (n = 79) or at risk of overweight
(n = 23). Subjects within the highest tertiles of A-FABP levels
had correspondingly poor metabolic risk profiles (BMI, waist
circumference, systolic blood pressure, triglycerides, total cho-
lesterol, LDL cholesterol, HDL cholesterol, fasting insulin, C-
peptide, HOMA), higher level of leptin and C-reactive protein,
and lower levels of alpha-tocopherol, lycopene, and beta-caro-
tene compared with those in the mid or lowest A-FABP tertiles.

Conclusion: These results suggest that the plasma A-FABP
level might be closely related with not only metabolic risk pro-
files, but deteriorated antioxidant and inflammatory markers
in children.

Key words: Adipocyte fatty acid-binding protein, metabolic
risk profile, antioxidant status, C-reactive protein, children.
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EVALUATION OF THE STATUS OF WATER SOLUBLE
VITAMINS IN AUSTRIAN PREGNANT WOMEN

P. Rust, I. ElImadfa

Department of Nutritional Sciences, Universtiy of
Vienna, Vienna, Austria

Background and objectives: Micronutrient requirements
during pregnancy increase due to fetal growth and develop-
ment as well as maternal changes. Several micronutrients play a
critical role in development; other can influence inflammation,
and oxidative stress. Therefore, the objective of this survey was
to evaluate micronutrient status during pregnancy.

Methods: Blood samples of 113 Austrian pregnant women
(3rd trimenon, 18-43 y) were analyzed. Plasma folate and vita-
min B12 concentrations were examined by radioimmunoassay,
plasma vitamin B6 and aspartate-aminotransferase in erythro-
cytes were detected by HPLC and photometrically.

Results: Mean plasma folate concentration was 26.68 [22.99;
30.37] nmol/l. 77.1% of pregnant women reached the reference
value of >13.4 nmol/l, 2.9% had a bad supply (<6.8 nmol/I)1.
Average folate intake was 253.72 [227.06; 280.38] ug/d. The
satisfying blood levels result from multivitamin supplements,
which include without limitations 0.75-0.80 mg folic acid. Be-
cause high doses of folic acid are suggested to mask anemia
caused by vitamin B12, cobalamin concentrations were mea-
sured: mean plasma concentration was 152.09 [141.28; 162.91]
pmol/l; 34.3 % showed slightly and 18.6% clearly decreased
levelsl. Although, average intake meets recommendations
(4.47 [3.19; 5.75] pg/d) 46.2 % of pregnant women were un-
dersupplied. In all women a marked deficiency of vitamin B6
was observed: mean plasma level was 6.82 [5.86; 7.78] nmol/l;
average-EAST 1.88. Mean vitamin B6 intake (0.20 [0.18; 0.22]
mg/M]J) was below recommendations.

Conclusions: Estimated folate requirement increases du-
ring pregnancy and can barely be reached through food con-
sumption. Therefore, supplementation is recommended to
prevent neural tube defect, as well as pathological changes in
the placenta, and spontaneous abortion. As results show moni-
toring of vitamin B6 and B12 levels is also important to protect
pregnant women from deficiency outcomes.

Reference: 1 SAUBERLICH, 1999

Key words: Pregnancy, vitamin B6, B12, folate.
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REVISION OF CHINESE IODINE DRIS AND SOME
ISSUES OF USI

W Q. Zhang, W. Chen, M. Li, X L. Ren, Q. Zhang

Department of Nutrition and Food Safety, School
of Public Health, Tianjin Medical University, Tianjin,
China

The iodine nutrition has greatly improved in China since
the Universal Salt Iodization (USI) was introduced and officia-
lly launched in 1996. Based on the current iodine status in both
China and the world, iodine excess has become an emerging
issue which needs to be solved. Further studies are needed to
develop specific and accurate iodine intake levels for different
populations. During the 2nd revision of Chinese DRIs in 2013,
the UL of iodine of adults was decreased from 1000 pg/day to
600 pg/day based on an RCT trial on 256 Chinese euthyroid
adults in 2012. However, there is still a dearth of data. So, we
reviewed the reports of iodine EAR and RNI from different
countries by means of evidence-based nutrition, RNT for Chi-
nese adult was revised based on these data with adjustment by
weight. In addition, the iodine RNT for pregnant and lactation
women was also revised. Because of the complicated geogra-
phical environment, most regions in China are iodine defi-
ciency, whereas 11/30 provinces are high iodine where nearly
30 million people are exposed to iodine excess because high
iodine content in drinking water. Many studies found that ex-
cessive iodine intake is harmful to health, suggested that the
safe range of iodine may be relatively narrow. After the revi-
sion of DRIs, emerging issues of USI has drawn great attention.
Although the median UIC in school-aged children is typically
considered to represent the iodine status of most population,
recent studies suggest median UIC may not be an appropriate
proxy for iodine status among pregnant women. Pregnant wo-
men and their offspring are particularly vulnerable to iodine
deficiency. It is of great importance to develop safe and suitable
iodine intake level for the vulnerable populations. Therefore,
iodine supplementation policy should be continually carried
out to control jodine deficiency and avoiding excess as well.

Acknowledgements: This work was supported by Chine-
se National Natural Science Foundation (grant nos. 81273057
and 30840066), the Chinese Society of Nutrition (grant no.
2004091) and Nestle Foundation (for the study of problems of
nutrition in the world, Lausanne, Switzerland).

Key words: Iodine, DRIs, USI.
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INDICATORS OF A HEALTHY AGING AND AGE RE-
LATED FRAILTY

H. Boeing

German Institute of Human Nutrition, Postdam,
Rehbriicke, Germany

Large scale epidemiological research might become a very
valuable resource for studying aging. It is therefore the ques-
tion which methods should been applied in such study popula-
tions to promote research into the elderly.

Indicators of a healthy aging can be divided into indicators
describing mental or physical performance. For the estimate
of mental performance respective cognitive decline, the Mini-
Mental-State-Examination (MMSE) is widely been used. The
test can be conducted in about 10 minutes. Physical status and
its decline with aging are reflected in the concept of frailty.
Frailty is a syndrome with decreased reserves and resistance to
stressors. A high index of frailty is associated with increased di-
sability, co-morbidity and risk of mortality. Frailty is composed
of shrinking of muscle mass, weakness, poor endurance, slow-
ness, and low physical activity. These aspects can be evaluated
by a battery of tests and questions and the degree of frailty in
each individual can be assessed by a score value.

There are several proposals for measuring each of the as-
pects: Shrinking of muscle mass by questions on weight change
and applying multi-frequency bio impedance analysis, weak-
ness by hand craft, endurance by Health Survey questions (SF),
slowness by walking speed, and physical activity by accelero-
metry. Particularly useful for evaluation of frailty status in the
future could be the new generation of actimeters measuring
movements in 3 dimensions with high frequency. These de-
vices might not only record physical activity in detail but the
raw data can be used for pattern recognition analysis estima-
ting walking speed under natural condition and gait charac-
teristics including impairments. The application of specific
measurement tools for aging and age related frailty in existing
frameworks of longitudinal studies will facilitate research into
healthy aging in the next future.

Key words: Cognition, nutritional assessment, health mo-
nitoring, Mini-Mental-State-Examination.
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NUTRITIONAL STATUS ASSESSMENT, A CONTI-
NUOUS CHALLENGE

I. EImadfa’? A.Meyer'

'Institute of Nutritional Sciences, University of Vien-
na, Vienna, Austria
2JUNS President

Optimal supply of essential nutrients is the basis for health
and wellbeing. Although obesity prevalence is increasing alar-
mingly worldwide, malnutrition is common not only in low-
income countries. In fact, insufficient intake of certain micro-
nutrients and overconsumption of macronutrients often occurs
in obese persons contributing to diseases associated with ex-
cessive bodyweight. In turn, undernutrition exists in many
parts of the World, especially in vulnerable population groups.
Good knowledge of the nutritional situation of the target po-
pulation is essential for the development of effective solutions
to malnutrition calling for reliable assessment methods. While
biochemical analysis certainly provides the best picture of an
individual’s actual status, the necessary equipment, trained sta-
ff and expenses present a limiting factor especially in large field
trials where dietary assessment is generally preferred despite its
many weaknesses. Rapid turnover or tight control of nutrient
concentrations in blood limits their sensitivity as biomarkers
as in the case of many trace elements. The existence of different
forms of a micronutrient in the body adds further complexity.
Functional biomarkers such as enzyme activities mirror long-
term status better, but are subject to confounding factors. Mo-
reover, markers like hemoglobin and homocysteine levels are
influenced by several micronutrients, i.e. not specific for only
one, therefore using a combination of biomarkers is advisable.
Considering the role of many nutrients for immune functions,
there has been increasing interest in using these latter as nutri-
tional biomarkers (e.g. for Cu or Zn). Another option comes in
the form of molecular biomarkers such as mRNA transcripts
e.g. for Se status. Finally, a question concerns the setting of re-
ference values and cut-off points. Recent advances in genetic
research have revealed the impact of genes on nutrient status
and requirements resulting in a wide inter-ethnic and interin-
dividual variance of certain biomarkers due to polymorphisms.

Key words: Nutritional assessment, nutritional status, bio-
markers, micronutrients.
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PS1-5 The SMILING Project: A South East Asian-
European collaborative action to prevent micro-
nutrient deficiencies in women and young chil-
dren in South-East Asia

FOOD FORTIFICATION IN FIVE SOUTHEAT ASIAN
COUNTRIES: THE SMILING PROJECT

P. Winichagoon’, J. Berger’, F. Wieringa®, E. Wasant-
wisut’, C. Chamnan’, M. Chea®, Siti Muslimatun®, S.
Kounnavong®, L. Bach Mai’, for SMILING consortium

'Institute of Nutrition, MahidolUniversity, Salaya,
NakhonPathom, Thailand

2Institut de Recherche pour le Développement,
Montpelier, France

3Department of Fisheries Post- Harvest Technolo-
gies and Quality Control, Ministry of Agriculture,
Phnom Pen, Cambodia

“National Maternal and ChildHealth Center,Ministry
of Health, Phnom-pen, Cambodia

>Regional Center forFood and Nutrition,

The Southeast Asian Ministers of Education
Organization,University of Indonesia, Jakarta, Indo-
nesia

®Nationallnstitute of PublicHealth, Vientiane, Laos
PDR

’Nationallnstitute of Nutrition, Hanoi, Vietham

Background: Food fortification is one of nutrition inter-
ventions considered by all SEA SMILING countries.

Method: A 3d-workshop on Food fortification was orga-
nized to compile information related to food fortification, na-
mely, target groups, food vehicles, fortificants and existence of
specific policy and implementation; strengths and weaknesses
of the policy and programs were identified. A 2d advocacy
meeting resulted in recommendations on further actions to
improve effectiveness of food fortification programs.

Results: Common to all countries is the mandatory iodiza-
tion of salt, although it was stopped and being revived in Viet-
nam. Additional mandatory fortification exists in Indonesia
and Thailand. Indonesia has iron& zinc fortification of wheat
flour, multiple fortified complementary foods, and vitamin A
fortification of cooking oil. Thailand has iodization of fish/
soy sauce and vitamin A fortification of sweetened condensed
milk. Four countries(except Laos) have voluntary fortification
of condiments, staples and complementary foods as a public
health strategy. All countries have implemented food-based
strategies as one of the nutrition programs, such as food-based
dietary guidelines, food security for nutrition, nutrition educa-
tion communication. However, they are not necessarily speci-
fic to micronutrient deficiencies. The meeting recommended
that food fortification will be an important intervention.There
should be a national level food fortification committee which
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may be a subcommittee of the national nutrition committee,
or an independent one if the national nutrition committee
does not exist. A functional and active secretariat to the na-
tional food fortification committee is essential to coordinate
the multi-sectoral efforts as well as partnering with academic,
non-government and international organizations. Food fortifi-
cation should be advocated to the current ASEAN committee
on food security to support the exchange of knowledge, exper-
tise, resources in laboratory (crucial for quality assurance) and
capacity building.

Conclusion: Food fortification is an important intervention
to alleviate micronutrient deficiencies in children and women
in SEA SMILNG countries. Key challenges in scaling up as a
national program include establishing a functional national
food fortification committee to formulate and oversee a com-
prehensive program,a monitoring system for quality assurance
and capacity building. Harmonizing efforts in food fortifica-
tion among ASEAN countries will benefit the countries within
and beyond SEA SMILING countries.

THE SMILING PROJECT: A NORTH-SOUTH-SOUTH
COLLABORATIVE ACTION TO PREVENT MICRO-
NUTRIENT DEFICIENCIES IN WOMEN AND YOUNG
CHILDREN IN SOUTH-EAST ASIA

J. Berger
Institute of Research for Development (IRD), France

Background and objectives: Micronutrient deficiencies
prevent a third of the world’s children from reaching their in-
tellectual and physical potential. Because of their enormous
impact on health, and human and economic development,
micronutrients interventions are recognized among the most
urgently needed and the most cost-effective interventions. The
objective of the SMILING project ‘Sustainable Micronutrient
Interventions to Control Deficiencies and Improve Nutritional
status and General Health in Asia’ is to support the transfer
of state-of-the-art knowledge in nutrition to public and priva-
te stakeholders, and policy-makers. It aims at improving the
micronutrient status of women of childbearing age and young
children on a large scale.

Methods: SMILING is a transnational collaboration of ele-
ven research institutions and implementation agencies in five
South-East Asia (SEA) countries - Cambodia, Indonesia, Lao’s
PDR, Thailand and Vietnam, with five European research or-
ganizations. SMILING has been built around a strong project
consortium that works on a constant and pro-active exchange
of data and analyses between partners and allows for the di-
fferences in contexts and development stages of the countries,
a strong North-South-South collaboration and co-learning.
SMILING is applying innovative tools that support nutrition
policy making and programming.

Abstracts

Results: The Major expected outcomes are (i) to identify
appropriate, efficient, and sustainable interventions adapted to
each target countries; (ii) to develop a road map for decision
makers and donors for integration of these priorities interven-
tions into the national policy plans; and (iii) to raise awareness
on the magnitude of micronutrient deficiencies and advoca-
te for their prevention among the civil society, communities,
non-governmental and international organizations, public and
private sectors.

Conclusion: Main results will be presented during the sym-
posium Project funded by the European Commission in the
7th Framework Programme for Research and Technological
Development (GA 2896 16). Web site: www.nutrition-smiling.
eu

Key words: South-East-Asia, micronutrient deficiencies,
large-scale strategies, policy.

SEA COUNTRY SITUATIONS FOR MICRONU-
TRIENTS: PRIORITY PROBLEMS AND NATIONAL/
SPECIFIC PROGRAMS

S. Muslimatun’, P. Winichagoon?, N. Roos?, P. Sophon-
neary®, M. Chea*, C. Chamnan®, K. Kuong®, S. Kounna-
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'SEAMEO RECFON - SouthEast Asian Ministers of
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Copenhagen, Denmark

*NMCHC - National Maternal and Child Health Cen-
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SDFPTQ - The Department of Fisheries Post-Harvest
Technologies and Quality Control, Ministry of
Agriculture, Forestry and Fisheries, Phnom Penh,
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SNIOPH - National Institute of Public Health, Minis-
try of Health, Vientiane, Lao PDR

’NIN - National Institute of Nutrition, Ministry of
Health, Hanoi, Vietnam

8/U - Institute of Health Sciences, University of Am-
sterdam, Amsterdam, The Netherlands

°IRD - Nutripass, Institut de Recherche pour le De-
veloppement, Montpellier, France
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Background and objectives: The success of interventions
to control micronutrient deficiencies rely on a combination
of the biological efficacy of enhancing nutrient intake and the
effectiveness to reach target groups. The objective of the review
was to compile information on nutritional status and micronu-
trient intervention efforts in the five ‘SMILING’ countries, and
hereby identify priority problems to be targeted.

Methods: SMILING partners in Cambodia, Laos PDR, In-
donesia, Thailand and Vietnam systematically compiled availa-
ble national and sub-national information on nutritional status
in children and women in reproductive age (WRA), along with
information on national and sub-national interventions speci-
fically targeting micronutrient deficiencies.

Results: Information on micronutrient status in the SMI-
LING countries varied widely. Recent data are available in some
countries while others are decade old or lacking. Information
on growth (stunting, wasting) is more consistent available. Ex-
cept Thailand, the SMILING countries implement vitamin A
supplementation for under-five children, and all countries have
programmes for supplements containing iron-folic acid (IFA)
for pregnant women, with variable coverage. Multimicronu-
trient (MMN) interventions to children or WRA have not
been adopted nationally by any countries, but are implemen-
ted in selected pilot sites in a few. Micronutrient interventions
specifically reaching WRA before pregnancy are recognized as
beneficial but national programmes are lacking. Food fortifi-
cation programmes are rapidly developing, and it may be im-
plemented either mandatory or voluntarily. There is a growing
attention that sustainable solutions rely on improving diets eg
through agriculture production.

Conclusion: Stunting and micronutrient deficiencies exis-
ted in all SMILING-countries, with varying severity. Program-
mes to address these problems have been implemented, but im-
pact may not be carefully evaluated. National surveys should
be carried out to more consistently contribute to evaluate per-
formance of national priority programmes. Food-based stra-
tegies may include scaling-up food fortification, along with
incorporating nutrition objective in agriculture.

Key words: Micronutrient deficiency, children, women,
Asia.
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STATE-OF-THE-ART OF INTERVENTIONS TO CON-
TROL MICRONUTRIENT DEFICIENCIES IN CHIL-
DREN AND WOMEN

N. Roos’, M. Campos Ponce?, C M. Doak?, K. Polman?,
C. Chamnan®, M. Chea*, P. Sophonneary?*, S. Kounna-
vong®, B M. Leb, T T. Lua®, S. Muslimatur’, E. Wasant-
wisut®, P. Winichagoon?®, F T. Wieringa®, J. Berger®

'"UCPH - Department Nutrition, Exercise and Sports,
University of Copenhagen, Copenhagen, Denmark
2\/U - Institute of Health Sciences, University of Am-
sterdam, Amsterdam, The Netherlands

3DFPTQ - The Department of Fisheries Post-Harvest
Technologies and Quality Control, Ministry of
Agriculture, Forestry and Fisheries, Phnom Penh,
Cambodia

*NMCHC - National Maternal and Child Health Cen-
ter, Ministry of Health, Phnom Penh, Cambodia
>NIOPH - National Institute of Public Health, Minis-
try of Health, Vientiane, Lao PDR

®NIN - National Institute of Nutrition, Ministry of
Health, Hanoi, Vietnam

’SEAMEO RECFON - SouthEast Asian Ministers of
Education Organization, Regional Centre for Food
and Nutrition, Jakarta, Indonesia

8MU - Institute of Nutrition, Mahidol University,
Bangkok, Thailand

°IRD - Nutripass, Institut de Recherche pour le De-
veloppement, Montpellier, France

Background and objectives: The objective of the review of
the State-of-the-art of interventions to control micronutrient
deficiencies was to support the understanding of micronu-
trient status in the light of national efforts to control micronu-
trient deficiencies in the five ‘SMILINGcountries. The present
knowledge about the efficacy and effectiveness of interventions
targeting children and women in reproductive age (WRA) was
reviewed.

Methods: For children under five, a systematic review of
published systematic reviews and meta-analysis of the effica-
cy and effectiveness of interventions was conducted through
a search strategy in PubMed. For WRA, an expert review was
compiled assessing potential interventions to improve micro-
nutrient status in WRA, and when possible, impact was quan-
tified.

Results: The review on children found vitamin A supple-
mentation reduced vitamin A deficiencies and MMN supple-
mentation increased serum vitamin A. Iron supplementation
as well as MMN supplementation/food fortification were pro-
tective against anemia. Zinc and MMN tented to show protec-
tive associations with faltered linear growth, while no systema-
tic reviews supported a protective association between vitamin
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A or iron on child growth. For WRA, evidence shows that
supplementation programs need to be started before 12 weeks
of pregnancy to be effective. It is unclear whether MMN render
more benefits than Iron-Folic-Acid (IFA) only. Interventions
enhancing intake before conception are more effective than
targeting pregnant women, and when suitable food vehicles are
available, fortification is more effective than supplementation.

Conclusion: The systematic reviews found inconclusive re-
sults regarding the effectiveness of single nutrient supplemen-
tation on micronutrient status and child growth, while positive
impact of multimicronutrient (MMN) supplementation or for-
tification on growth were more consistent. Increasing micro-
nutrient intake of women before conception, either through
supplementation or fortification, could be an effective tool to
reduce severe anemia in pregnancy and improve birth outco-
mes, but research on effective interventions is needed

Key words: Micronutrients, children, women.

PS2-13 Harmonization of human zinc require-
ments and country experiences in assessing po-
pulation zinc status

HARMONIZATION OF ESTIMATES OF HUMAN
ZINC REQUIREMENTS, INCLUDING SAFE UPPER
INTAKE LEVELS

K. Brown
University of California, Davis, USA

Several expert committees and international advisory
groups have published estimates of human zinc requirements,
but these estimates lack consistency because they are based on
different conceptual frameworks and/or statistical techniques
and they rely on diverse sources of empirical information. This
lack of uniformity in estimated requirements undermines their
usefulness for developing dietary recommendations and asses-
sing dietary adequacy. The US Institute of Medicine (IOM) and
the International Zinc Nutrition Consultative Group (IZiN-
CQG) employed a similar factorial method to estimate zinc re-
quirements; but their respective estimates of adult (and derived
child) physiological and dietary requirements differ because
they did not use the same data sources, they contained seve-
ral minor errors in transcribing or interpreting published data,
they employed different statistical modeling procedures and
assumptions concerning adult body weight, and the IOM did
not consider zinc bioavailablity in the estimates of dietary re-
quirements. A meeting convened to resolve these discrepancies
has resulted in newly harmonized estimates of adult physio-
logical requirements that are intermediate to those previously
published by IOM and IZiNCG. Consensus was also achieved
on the importance of including estimates of zinc bioavailabili-
ty in the derivation of dietary requirements. In addition, new
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information on adverse effects of zinc supplementation on
indicators of copper status among children suggests that the
current IOM and IZiNCG estimates of safe upper intake levels
may be lower than necessary for this age group. These collecti-
ve sets of results argue for the need to review, update and har-
monize current global estimates of human zinc requirements.

Key words: Zinc, requirements, dietary intake.

RECOMMENDATIONS FOR ASSESSING ZINC STA-
TUS AND POPULATION RISK OF ZINC DEFICIENCY

C. Hotz
Nutridemics, Toronto, Canada

While the consequences of zinc deficiency have been quan-
tified with respect to the global burden of disease, information
on the prevalence of zinc deficiency in at-risk countries using
direct indicators of zinc status is still limited. One reason may
be the lack of clear global consensus on recommended zinc
status indicators. Methods to assess zinc status have been re-
viewed extensively in recent years by the United Nations and
other international organizations or initiatives. Collectively,
conclusions drawn thus far have been consistent. The distri-
bution of serum or plasma zinc concentration is currently the
best available indicator for assessing zinc status in populations.
Serum zinc is responsive to zinc intakes, declining with zinc
restriction and increasing in response to supplemental sour-
ces of zing; reference data for interpreting serum zinc are also
available. The limitations of serum zinc are not unique to zinc,
and include lack of specificity for reflecting zinc status under
some conditions (e.g. inflammation), and lack of response with
mildly low or high zinc intakes due to homeostatic control. No-
netheless, additional indicators that are both sensitive and spe-
cific to zinc status should still be identified. Until greater con-
sensus and advocacy for the use of existing or new indicators
is achieved, indirect indicators have been proposed to estimate
the relative risk of zinc deficiency at national level. The preva-
lence of inadequate zinc intake based on national food supplies
and population weighted theoretical zinc requirements, combi-
ned with the prevalence of stunting among children <5 years of
age, has been proposed, and widely utilized. Following recent
updates and methodological improvements, a ‘best-estimate’
model suggests that 17% of the global population is at risk of
inadequate zinc intakes, while the composite index identified
32 countries as being at high risk. Assessment of population
zinc status in those high-risk countries using direct indicators
is recommended.

Key words: Zinc deficiency,indicators, requirements, sta-
tus, supplements.
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NATIONAL EXPERIENCE IN ASSESSING THE RISK
OF ZINC DEFICIENCY: CAMEROON

R. Engle-Stone’, A O. Ndjebayi?, M. Nankap?, D W. Killi-
lea’, KH. Brown'?

'Program In International and Community Nutri-
tion, University of California, Davis, USA

’Helen Keller International, New York, USA
3Children’s Hospital Oakland Research Institute,
Oakland, USA

Prior to initiating a mass fortification program including
zing, this study aimed to assess zinc status and risk of zinc defi-
ciency among Cameroonian preschool children and women of
reproductive age. This was a nationally-representative, multi-
stage cluster survey. We randomly selected 30 clusters in each
of 3 zones (North, South, and Cities) and 10 households (HH)
per cluster, each with a child 12-59 mo and a woman 15-49 y
(n = 1002 HH). IZiNCG recommendations for blood collec-
tion and processing procedures for zinc measurement were
followed. Plasma zinc concentration (PZC) was measured by
ICP-AES, and plasma C-reactive protein (CRP) and al-acid-
glycoprotein (AGP) were measured by ELISA. PZC was ad-
justed mathematically for the presence of elevated acute phase
proteins (CRP > 5 mg/L and/or AGP > 1 g/L). Adjusted mean
PZC was 54.7 pug/dL among children (95% CI: 53.6 — 55.8 pg/
dL, n = 812) and 53.4 pg/dL among women (95% CI: 52.1 -
54.7 ug/dL, n = 853). Low PZC was present in 69.1% of chil-
dren (adjusted plasma zinc < 65 pg/dL in AM samples and <
57 pg/dL in PM samples) and 76.9% of women (adjusted plas-
ma zinc < 70 pg/dL for AM fasting samples, < 66 ug/dL for
other AM samples, < 59 ug/dL for PM samples, and < 50 pg/
dL for pregnant women). Mean PZC was lower in the North
than in the South and the Cities and was positively related to
SES among both children and women. Stunted children (n =
240) had lower adjusted PZC than did non-stunted children (n
=507) (52.6 vs. 56.1 pg/dL, p < 0.001). The prevalence of low
PZC and risk of zinc deficiency are high among both women
and children in Cameroon. Programs to improve zinc nutri-
tion, including food fortification, are needed.

Key words: Zinc, deficiency, Africa.

PREVALENCE OF ZINC DEFICIENCY IN MEXICAN
CHILDREN AND WOMEN OF CHILDBEARING AGE

S. Villalpando, J. Rivera, V. de la Cruz, A. Garcia

Centre for Nutrition and Health Research, National
Institute of Public Health, Mexico

Background and objectives: Describe the prevalence of
zinc deficiency (ZD) among Mexican children and childbea-
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ring age women from the National Health and Nutrition Sur-
vey2006 (ENSANUT-2006).

Methods: Serum Zn concentrations were determined in
3,964 children 1-11 y, and 2,421 women 12-49 y from EN-
SANUT-2006. ICP atomic emission spectroscopy was used
for determinations. The IZiNCG cut of was used to define ZD.
Analyses were adjusted for survey design.

Results: Prevalences of ZD were: 26.3% in 1-4 y, 26.9% in
5-11 y and 33.8% in women 12-49 y. No significant differences
were observed in prevalences by sex, geographic region and
ethnicity in all ages. Higher prevalences of ZD were observed
in children 1-11y from rural areas (28.1 vs 25.9%), those belon-
ging to the lower socioeconomic (SES) tertile (28.2 vs 23.6%),
non beneficiaries of a Federal fortified (including zinc) milk
distribution program (Liconsa) (29 vs 19%; p=0.05) and pres-
choolers non beneficiaries of Oportunidades (26.9 vs 23.3%). A
higher prevalence was found in urban women (35.8 vs 29.2%)
and those belonging to the lowest SES tertile (36.5 vs 31.7%).
Results from the 2012 national survey, currently in the process
of determination, will be presented.

Conclusions: The prevalence of ZD in Mexican children
and women is a public health problem. There is a need to ex-
tend the distribution of micronutrient containing foods or pre-
parations in children <5y and from the poorest areas. This is
supported by two efficacy studies of fortified food which de-
monstrated a reduction of ZD prevalence.

Key words: Zinc deficiency, children, women, nutrition
surveys.

PS2-21 Assesment of body composition from bir-
th to 2 years

BODY COMPOSITION MEASUREMENT TECHNI-
QUES IN INFANTS

K. Ellis

Baylor College of Medicine, University of Houston,
USA

A number of techniques have been developed for body
composition assessment in adults. Some of these methods can
be extended to the measurement of infants. An overview of
these methods will be presented, along with their limitations
and advantages. Measurements of changes in body water, pro-
tein, bone mineral, and fat will be presented from birth to two
years of age. The impact of pre-term birth, along with catch up
growth, will be compared will reference curves developed for
full-term healthy infants.

Key words: Body composition, infancy, growth, pre-term,
full-term.
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STANDARDIZATION OF BODY COMPOSITION AS-
SESSMENT FROM BIRTH TO TWO YEARS OF AGE
- AN INTERNATIONAL INITIATIVE

L. Davidsson

Kuwait Institute for Scientific Research, Food and
Nutrition Program, Kuwait

There is now strong evidence that growth from conception
to 2 years of age represents a critical “window of opportunity”
in terms of later risk of ill health and is central to the concept
of the developmental origins of adult disease (DOHaD). Howe-
ver, the assessment of growth during this crucial period of early
vulnerability is largely based on anthropometric measurements
such as body weight, with insufficient attention to the “quality
of growth” and the relative partitioning of nutrients to fat free
mass or fat mass although infants of similar weight, height or
even weight for height can vary substantially in body compo-
sition. In order to better understand the associations between
growth during early life and later health status, there is an
urgent need to better capture the dynamic nature of growth
during early life. However, the reliable measurement of body
composition during early life represents a technically challen-
ging area.

The International Atomic Energy Agency (IAEA) initiated
a review of body composition assessment techniques recently
as the basis for efforts toward the standardization of body com-
position assessment from birth to 2 years of age. A document
was developed by an international group of experts to provi-
de practical information on the assessment of body composi-
tion from birth up to 2 years of age, using techniques with the
highest potential for standardization globally; stable isotope
dilution for total body water (TBW) assessment, dual energy
X ray absorptiometry (DXA) and air displacement plethysmo-
graphy (ADP). In addition, the importance of standardization
of anthropometric measurements is highlighted in this book as
basic measurements of body weight and length are crucial for
accurate body composition assessment. The document will be
available 2013.

Key words: Body composition, TBW, DXA, ADP.
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PS3-29 Vitamin A supplementation for children
6-59 months of age: Revisiting program strate-
gies and priorities

DELIVERING VITAMIN A SUPPLEMENTATION AT
6-MONTHS OF AGE: AN OPPORTUNITY TO IM-
PROVE CHILD SURVIVAL

R.Kupka', J. Nielsen?, C. Nyhus-Dhillon®, J. Blankens-
hip*, M. HaskelF, K. Brown?*

'"UNICEF Regional Offce For West and Central Africa,
Dakar, Senegal

’Helen Keller International (HKI) Headquarters, New
York, USA

3HKI Tanzania Country Office, Dar es Salaam, Tanza-
nia

“HKI Africa Regional Office, Nairobi, Kenya
*Program in International and Community Nutrition
and Department of Nutrition, University of Califor-
nia, Davis, USA

Vitamin A deficiency (VAD) is a major contributor to child
mortality, and high-dose vitamin A supplementation (VAS) of
children aged 6-59 months reduces child mortality by 11-24%.
Globally, an estimated 66% of children living in areas with VAD
receive the recommended two annual VAS dosages, most often
through twice-yearly supplementation events. However, these
events were not designed to reach children at exactly 6 months
of age and as a result, they only reach an estimated 8.3% of chil-
dren during their sixth month. The remainder is not reached
through a supplementation event until later infancy, or during
a measles vaccination visit at 9 months. We estimate that the
systematic introduction of a 6-month VAS contact, optimally
within the routine immunization schedule, could reduce infant
mortality by an additional 2.3% as compared to twice-yearly
VAS events. Modeling exercises using maximum hepatic vita-
min A levels demonstrate that VAS at 6 months is safe even
in the presence of a second VAS dose one month later and
food fortification programs delivering vitamin A. In addition
to the mortality benefits, VAS at 6-months could also serve as
a platform to strengthen routine immunization programs and
other nutrition interventions, such as promotion of high-qua-
lity and safe complementary foods. Revisions of vaccination
cards could be linked to revisions related to the introduction
of pentavalent vaccines and therefore increase feasibility. We
therefore conclude that a 6-month VAS visit in the routine im-
munization schedule is an effective, safe, and feasible approach
to reduce infant mortality rates.

Key words: Children,Vitamin A deficiency, supplementa-
tion.
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VITAMIN A SUPPLEMENTATION FOR CHILDREN
6-59 MONTHS OF AGE: REVISITING PROGRAM
STRATEGIES AND PRIORITIES

S. Baker', N. Kakrania?, J. Blankenship', R. Kupta?, T.
Mkumbwa', A. Greig?, L. Neufeld?

"Helen Keller International, New York, USA
2UNICEF
3Micronutrient Initiative

The objectives of this symposium are to:

« Review the current global prevalence of vitamin A defi-
ciency (VAD)

o Describe efforts to strengthen vitamin A supplementa-
tion (VAS) program implementation in contexts where VAD
remains a significant public health problem

« Introduce recent efforts to support governments in the
phase out of supplementation programs when VAD is no lon-
ger a public health problem. Moderator: Shawn Baker, Re-
gional Director for Africa, Helen Keller International (HKI)
Panel: Nita Kakrania, Nutrition Specialist, UNICEF Roland
Kupka, Nutritionist, West and Central Africa Regional Office,
UNICEEF Jessica Blankenship, Regional Micronutrient Advisor,
HKI East and Southern Africa Temina Mkumbwa, Nutrition
Program Officer, HKI Tanzania Alison Greig, Senior Techni-
cal Advisor, Child Survival, Micronutrient Initiative Lynnette
Neufeld, Director Technical Services, Micronutrient Initiative
Topics for Presentations

1) Introduction: Shawn Baker (10 min) Continuing rele-
vance of VAS and contributions to reducing U5M

2) Vitamin A Supplementation Programs — Revisiting the
Strategy: Nita Kakrania) Current priorities of global VAS stra-
tegies including building national ownership.

3) Program Implementation examples:

0 Monitoring for equity: Use of monitoring data and post
event assessments to inform programme strategy and ensure
equity: Jessica Blankenship

o Delivering vitamin A supplementation at 6-months of
age: An opportunity to improve child survival: Roland Kupka)

o Mobilizing religious leadership to increase coverage of
VAS in Tanzania: Temina Mkumbwa

o Integration of VAS into the Health System: Alison Greig

4) Evidence base to inform countries when phase-out of
VAS may be appropriate: Lynnette Neufeld

Key words: Children, vitamin A supplementation, vitamin
A deficiency.
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PS3-37 Findings from 5 birth cohorts from deve-
loping countries: The COHORTS collaboration

HISTORY OF THE COHORTS COLLABORATION
AND METHODOLOGICAL CONSIDERATIONS

C. Fall

MRC Lifecourse Epidemiology Unit, University of
Southampton, Southampton, UK

The COHORTS collaboration (Consortium of Health-
Orientated Research in Transitioning Societies) was formed
in 2005 and brings together five population-based prospective
birth cohorts from low- and middle income countries (LMICs).
These include the 1982 Pelotas Birth Cohort Study (Brazil), the
Institute of Nutrition of Central America and Panama Nutri-
tion Trial Cohort (INTC, Guatemala), the New Delhi Birth
Cohort Study (India), the Cebu Longitudinal Health and Nu-
trition Survey cohort (CLHNS, Philippines) and the Birth-to-
Twenty cohort (Bt20, Soweto-Johannesburg, South Africa). All
studies recruited mothers before/during pregnancy, recorded
birth weight and serial weight and height data in the children,
and have followed the children up into adult life.

COHORTS combines data from approximately 11,000 in-
dividuals from populations with a high prevalence of maternal
and child under-nutrition, in order to produce high-quality
scientific evidence on the early-life determinants (‘program-
ming’) of adult health. Analyses examine associations of early-
life exposures (birth size, linear growth and weight gain during
childhood, infant feeding and childhood social environment)
with adult outcomes relating to human capital (height, attained
education, income, next-generation birth weight) and chronic
disease risk (body composition, blood pressure, plasma gluco-
se and lipids). Conditional growth modelling is used to iden-
tify critical periods in childhood when growth predicts adult
outcomes. ‘Trade-offs’ between different outcomes is exami-
ned. The large sample size enhances statistical power and has
led to high-impact findings with strong public health relevan-
ce for LMICs. The different patterns of confounding in CO-
HORTS data, compared with high-income countries, enable
conclusions concerning early-life programming of relevance
to all populations. In the development of analysis strategies to
overcome the difficulties of combining data collected at diffe-
rent ages and using different methods, COHORTS has been a
unique platform for capacity-building in epidemiology among
the study teams. The collaboration’s work is funded by the We-
llcome Trust and the Bill and Melinda Gates Foundation.

Key words: COHORTS, children, chronic disease, risk,
growth, mothers.
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GROWTH FROM BIRTH TO ADULTHOOD IN FIVE
LOW- AND MIDDLE-INCOME COUNTRIES - CO-
HORTS

AD. Stein, EA. Lundeen
Emory University, Atlanta, USA

Background and objectives: Growth failure remains a per-
sistent challenge in many countries, and understanding the of
patterns of growth failure is critical to the development of ap-
propriate interventions. Most studies have been cross-sectional
or have focused on children through age 5 y. We therefore cha-
racterized patterns of linear growth in the COHORTS study
participants.

Methods: We analyzed data on lengths (or heights, as ap-
propriate) at birth (not available for the cohorts from Brazil or
South Africa), 12 mo, 24 mo, mid childhood (48 mo except 102
mo in Philippines) and adulthood for 5292 individuals. Leng-
ths and heights were converted to Z-scores (HAZ).

Results: Mean HAZ were <0 at birth in the three cohorts
with data and decreased sharply through age 24 mo in all co-
horts. Mean HAZ at 24 mo ranged from -0.64 (Brazil) to -2.89
(Guatemala). Between 24 mo and mid-childhood HAZ increa-
sed by 0.45 - 0.49 SD in Guatemala, Philippines and South
Africa and was unchanged in Brazil and India. Between mid-
childhood and adulthood, mean HAZ increased further (ran-
ge 0.07 SD (South Africa) - 0.86 SD (India)) but remained <0
(mean adult HAZ range -0.34 (Brazil) to -1.82 (Philippines)).
Stunting (HAZ<-2.0) prevalence followed the same pattern, in-
creasing through 24 mo (range 13.3% (Brazil) to 81.2% (Gua-
temala)) and decreasing between 24 mo and adulthood (range
3.2% (Brazil) to 41.1% (Philippines)). The proportion of chil-
dren stunted at 24 mo who were no longer stunted as adults
ranged from 21.4% (South Africa) to 82.0% (Brazil).

Conclusions: Patterns of growth failure and recovery vary
across countries. The period from birth through 24 mo is cri-
tical. There is some growth recovery after this period among
children who are stunted at 24 mo. Identifying the determi-
nants of this recovery might provide opportunities to mitigate
stunting among children for whom early preventive interven-
tions were ineffective.

Key words: Adults, COHORTS, children, growth, low-
middle income countries.
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INTEREGENERATIONAL EFFECTS ON GROWTH
R. Martorel, O. Addo

Hubert Department of Global Health, Rollins School
of Public Health, Emory University, Atlanta, USA

We examine intergenerational relationships between size
and growth across generations. In one set of analyses, we ex-
plore how maternal height influences birthweight and growth
of her children. This is followed by other analyses that examine
how birthweight and growth of the mother as a child influen-
ces birthweight of her children. We were particularly interested
the relative importance of the predictive variables. The CO-
HORTS collaboration uses data from birth cohorts from Brazil,
Guatemala, India, the Philippines and South Africa. The first
analysis relates height of the mothers of these cohorts to birth
weight and conditional height measures of the cohorts. Mater-
nal height was related to birth weight and to conditional height
at all periods examined: 0-2y, 2y -mid childhood and mid-
childhood to adult. The strongest relationships however, were
with conditional growth from 0-2y and with mid-childhood to
adult height. Independent of confounding factors, short ma-
ternal stature was an important predictor of stunting at 2 y of
age. The second analysis is novel. It uses conditional growth
measures but it disentangles linear growth from weight gain.
Birthweight of the mother is a strong predictor of birthweight
of her offspring. Only her linear growth from birth to 2 y pre-
dicts birthweight of her children. Weight gain independent of
linear growth is unrelated to birthweight until the last period
we examined: mid childhood to adult. This may point out to
the importance of intrauterine growth, linear growth during
the first 2 years and gains in relative weight during adolescence
and prior to conception.

Key words: Intergenerational influences, linear growth, bir-
thweight.

LONG TERM EFFECTS OF LINEAR GROWTH VS.
WEIGHT GAIN ON ADULT HUMAN CAPITAL AND
HEALTH

L. Adair
University of North Carolina at Chapel Hill, USA

The debate around the long term risks of rapid early-life
weight gain has not differentiated the relative importance of
linear growth and relative weight gain. We explored how birth
weight, linear growth, and weight gain disproportionate to li-
near growth related to adult height, body composition, blood
pressure, plasma glucose, attained schooling; and assessed
whether growth after age 2 years related differently to these
adult outcomes among those who were stunted or not stunted
at age 2.
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The COHORTS collaboration analyzed pooled data from
>8000 participants in birth cohorts from Brazil, Guatemala,
India, the Philippines and South Africa. Linear growth and re-
lative weight gain from 0-2yr, 2 yr to mid-childhood and mid-
childhood to adulthood were represented by residuals derived
from regressing current size on all prior size measures. These
uncorrelated variables represent faster or slower than expec-
ted growth during each interval. Taller adult stature and more
attained schooling were significantly related to higher birth
weight and faster 0-2 year linear growth. Higher BMI, blood
pressure, and fat and lean mass were related to faster relative
weight gain: associations were weak from 0-2 years and stren-
gthened with age. Faster mid-childhood relative weight gain
predicted larger increases in adult BP, fat mass, % body fat, and
risk of hypertension and overweight among non-stunted indi-
viduals, but to significantly elevated odds of impaired fasting
glucose or diabetes and to less attained schooling only in those
were stunted at age 2.

Faster mid-childhood linear growth was more strongly re-
lated to adult height in those who were previously stunted. Re-
sults reinforce the benefits of linear growth in the first 2 years
for human capital, and the risks excess relative weight gain after
age 2 for obesity and related chronic disease risks.

Key words: Developmental origins of adult health, linear
growth, weight gain, human capital, chronic diseases.

LESSONS LEARNED FROM COHORTS AND THE
POST 2015 GLOBAL AGENDA

C. Victora', R. Martorell

'"Universidade Federal de Pelotas, Pelotas, Brasil
2Hubert Department of Global Health, Rollins
School of Public Health, Emory University, Atlanta,
USA

Recent findings from analyses of the long-term consequen-
ces of early growth patterns in low and middle-income coun-
tries, which were presented earlier in this session, have impor-
tant consequences for policy, practice and research. In terms
of policy, nutritional recommendations in many countries are
based on promoting rapid weight gain for children with low
weight for age, regardless of how old they are, while research
findings suggest that rapid increases in weight (above and be-
yond the rate of linear growth) do not contribute to human ca-
pital and also increase the risk of non-communicable diseases
later in life. Growth monitoring and feeding programs (inclu-
ding school feeding) should be reexamined critically to ensure
that these are not contributing to the child obesity epidemic.
The practical implications of these findings include the need
to incorporate measurement of child length/height in routine
screening and growth monitoring activities; this will raise a se-
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ries of challenges regarding availability of equipment and trai-
ning health workers, but our recent results show that assessing
anthropometric status based on weight only is insufficient and
may lead to incorrect conclusions. Finally, further research is
needed to understand how health and nutrition interventions
can promote optimal linear growth without increasing BMI
above what would be desirable.

Key words: Developmental origins of adult hHealth and di-
sease, linear growth, weight gain, growth monitoring, optimal
growth.

PS4-45 Iron and Malaria (FeMal) Project Results
OVERVIEW OF THE IRON AND MALARIA PROJECT
D. Raiten

Eunice Kennedy Shriver National Institute of Child
Health and Human Development (NICHD), National
Institutes of Health (NIH), USA

Background and objectives: Historical concerns have been
reinforced by recent studies suggesting that iron supplementa-
tion during early childhood increases the risk of severe morbi-
dity and mortality from malaria and other infections. As many
of these effects have been reported in individual who were not
iron deficient prior to supplementation, questions have been
raised about not only safety but also assessment of iron status
and the utility of “universal” supplementation programs par-
ticularly in the context of malaria and other infections. To ad-
dress these concerns a project was launched by the NICHD in
collaboration with the Bill and Melinda Gates Foundation in
November 2007.

Methods: The project was designed to address three core
elements: 1) mechanisms to explain adverse effects of iron, 2)
biomarkers and 3) an evaluation of existing interventions. As
a first step, a Technical Working Group (TWG) was formed
to evaluate available evidence and identify an initial research
agenda. Subsequently, a Research Review Committee (RRC)
was constituted to provide additional scientific oversight inclu-
ding evaluation of a grant portfolio, and identification of new
research opportunities.

Results: A Technical Report drafted by the TWG was com-
pleted in 2009 and an Executive Summary published in 2011.
Ten new grants have been funded to addressing aspects of the
three core focal points. Based on suggestions by the RRC three
additional projects were initiated: 1) Biomarkers Reflecting
Inflammation and Nutrition Determinants of Anemia (BRIN-
DA) Project; 2) Harmonization of soluble transferrin receptor
(sTfR) assay; and 3) Inflammation and Nutritional Science for
Programs/Policies and Interpretation of Research Evidence
(INSPIRE) project.

Conclusion: The Iron and Malaria project has established
a model for how to 1) translate existing knowledge to support
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program/policy, and 2) actualize a research agenda to address
high priority knowledge gaps. The results of these efforts will
be presented in this session.

Acknowledgements: BMGF; NIH (NICHD, ODS, DNRC)

Key words: Biomarkers, iron, malaria.

SOLUBLE TRANSFERRIN RECEPTOR (STFR) COM-
MUTABILITY STUDY

H W. Vesper', S J. Thorpe?, Y I. Rahmani’, C M. Pfeiffer’

'Division of Laboratory Sciences, Centers for Disea-
se Control and Prevention, USA
2Biotherapeutics Group, National Institute for Biolo-
gical Standards and Control, UK

A 2004 Joint WHO/CDC Technical Consultation recom-
mended the use of serum ferritin and sTfR as the best approach
to assess the iron status of populations. This requires labora-
tory measurements of sTfR to be accurate over time and across
studies, otherwise iron status and changes in status cannot be
determined reliably. Currently, different tests for sTfR perfor-
med on the same sample give highly variable results. One step
to overcome this problem is to use a common calibrator or ma-
terial to verify measurement accuracy. In 2009, WHO/NIBSC
(National Institute for Biological Standards and Control) relea-
sed a new Reference Reagent for sTfR (07/202), recombinant
rsTfR, intended to standardise immunoassays for sTfR.

Clinical sTfR tests are optimized for measuring patient
samples. The WHO/NIBSC material differs from patient sam-
ples in its overall composition. Studies involving other analytes
of interest have shown that laboratory tests are often accura-
te when testing patient samples but show a measurement bias
with materials that are modified like the rsTfR. Materials that
show such effects are considered “non-commutable” and can-
not be used as a common calibrator or to assess the accuracy of
an assay (trueness control). The goal of this commutability stu-
dy is to assess the suitability of the WHO/NIBSC material for
use as calibrator or trueness control with routine clinical tests.

The study design follows protocols established by the Cli-
nical and Laboratory Standards Institute. Six participants were
enrolled, including major assay manufacturers. The WHO/
NIBSC material and 20 single-donor patient samples are analy-
zed by each participant. Commutability is assessed by com-
paring data from patient samples with data from the WHO/
NIBSC material. The patient samples cover an approximate
sTfR concentration range of 1.65-5.40 mg/L. Results from this
study will be presented.

Key words: Soluble transferring receptor, reference mate-
rial, commutability.
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BIOMARKERS REFLECTING INFLAMMATION AND
NUTRITION DETERMINANTS OF ANEMIA (BRIN-
DA): PROJECT OVERVIEW

PS. Suchdev’, S. Namaste?, G J. Aaron®

'Centers For Disease Control and Prevention (CDC),
USA

22Eunice Kennedy Shriver National Institute of Child
Health and Human Development (NICHD), USA
3Global Alliance for Improved Nutrition (GAIN)

Background and objectives: Identification of the relative
contribution of nutritional and other risk factors for anemia
is needed to develop programs that address the multi-factorial
etiology of anemia. Furthermore, in countries with high ane-
mia burden, the relationship between inflammation, infection
and nutrient biomarkers, as well as potential methods for ad-
justing biomarker data to account for this association need to
be explored. This necessitates a better understanding of the de-
terminants of anemia and the effects of inflammation on nutri-
tion biomarkers among high risk groups in different settings.

Methods: The Centers for Disease Control and Prevention
(CDC), Global Alliance for Improved Nutrition (GAIN), and
Eunice Kennedy Shriver National Institute of Child Health and
Human Development (NICHD) formed a collaborative re-
search group called Biomarkers Reflecting Inflammation and
Nutrition Determinants of Anemia (BRINDA). We identified
data from nationally and regionally representative surveys that
included preschool children (PSC, 6-59 mo), school-age chil-
dren (SAC, 5-14 yr) and women of reproductive age (WRA,
15-49 yr) that at minimum measured hemoglobin, inflam-
mation (C-reactive protein and/or alphal-acid glycoprotein),
and iron status.

Results: Of 22 datasets identified, 3 did not meet the in-
clusion criteria, and currently permission has been received
for 15, which include all 6 WHO geographic regions. Datasets
represent 27,925 PSC, 7,906 SAC, and 25,384 WRA. Research
topics to be addressed include: 1) impact of inflammation on
anemia, iron and vitamin A biomarkers, as well as approaches
to adjust for the effects of inflammation; and 2) risk factors and
their relative contribution to anemia. Individual country and
aggregated analyses will be performed.

Conclusions: BRINDA results will inform guidelines on
the measurement and interpretation of anemia and other mi-
cronutrients in populations with high levels of inflammation.

Findings will also guide the development of a research
agenda for future longitudinal studies.

Acknowledgements: Supported by NICHD, CDC, GAIN
and the BMGE.

Key words: Biomarkers, inflammation, micronutrients.

Ann Nutr Metab 2013;63(suppl 1):1-1960 87



THE IRON AND MALARIA PROJECT: PROGRESS
REPORT ON FUNDED GRANTS

A. Prentice

London School of Hygiene & Tropical Medicine,
London, UK

Background and objectives: The project was initiated to
address concerns about the safety and effectiveness of iron
interventions particularly in areas of endemic malaria, inclu-
ded two solicitations published by NICHD that resulted in 10
funded grants to address three core areas: 1) mechanisms to
explain adverse effects of iron; 2) biomarkers to assess iron
particularly in the context of infection; and 3) an evaluation of
currently available interventions.

Methods: Four of the studies were primarily lab-based me-
chanistic studies covering such issues as the impact of interac-
tions between malaria and iron on iron regulatory proteins (e.g.
hepcidin), impact of iron on stages of the malaria life cycle (e.g.
erythrocyte versus hepatic stages), and comparative impact of
iron on malaria versus co-infections. Five clinical studies have
explored issues including the impact of iron interventions on
such outcomes as placental malaria, malaria incidence, cogni-
tion and birth outcomes. Several studies focused on mechanis-
tic aspects in clinical populations including impact of iron on
gut microflora, impact of timing of interventions on response
to treatment and the role of non-transferrin bound iron in ma-
laria pathophysiology.

Results: Presentation will report on the completed results
on: 1) role of hepcidin and macrophage function in malaria
infection; 2) relationship between host iron levels and growth
and development of erythrocytic stage of the malaria parasite
(P falciparum) in vitro; and 3) a trial in Ghana to assess mala-
ria incidence in children receiving powdered encapsulated Fe
added to complementary foods.

Conclusion: Safety of iron interventions remains an open
question under defined conditions of use. Iron homeostasis is
impacted by the malaria parasite but functional implications
remain unclear. Young erythrocytes are more susceptible to
plasmodial infection so iron designed to reconstitute erythroid
mass should be given with malaria prophylaxis.

Acknowledgements: Supported by the BMGE, NICHD and
ODS.

Key words: Iron biomarkers, ironinterventions, malaria.
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PS4-53 Strengthening micronutrient nutrition
surveillance: WHO and CDC tools and methods

THE UPGRADE AND EXPANSION OF THE VITAMIN
AND MINERAL NUTRITION INFORMATION SYS-
TEM (VMNIS)

L M. De-Regi, J P. Pefia-Rosas, L M. Rogers, G. Rob
World Health Organization, Geneva, Switzerland

Since its establishment in 1991 by the World Health Organi-
zation, the Vitamin and Mineral Nutrition Information System
(VMNIS) remains the primary surveillance system for monito-
ring anaemia, vitamin A and iodine status in populations and
is used to develop global and regional estimates of deficiency.
In 2009, an external evaluation of the epidemiological aspects
of this surveillance system and the public health informatics
features of the database guided a VMNIS upgrade and expan-
sion. It now includes a flexible data entry platform that captu-
res more survey characteristics and methodologies on multiple
biomarkers, and features an interactive dissemination website.
Better quality assurance procedures for data entry and survey
search were also established.

The VMNIS now provides tools and resources to support
efforts by Member States and their partners for assessing the
vitamin and mineral nutritional status of populations. A sec-
tion on “indicators” includes compilations of current WHO
recommendations on cut-offs for defining vitamin and mineral
status in populations as well as their severity. These cut-offs are
essential for identifying populations at risk of deficiency and in
need of interventions. The “Global laboratory directory for mi-
cronutrients assessment” identifies laboratories with capacity
to analyze biomarkers of micronutrients for large surveys. This
directory is not exhaustive and is not intended to prescribe,
qualify or endorse any of the included laboratories. A section
on “monitoring and evaluation” includes resources that can be
useful for conducting surveillance related to vitamin and mi-
neral nutrition. Examples of these tools are the eCatalogue of
indicators for micronutrient programmes and manuals for mi-
cronutrient surveillance. The VMNIS is now available in the six
WHO languages.

Key words: Surveillance, micronutrient, information sys-
tem.
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NUTRITION SURVEY TOOLKIT AND 2ND EDITION
OF THE MICRONUTRIENT SURVEY MANUAL TO
IMPROVE THE DESIGN AND QUALITY OF MICRO-
NUTRIENT SURVEYS

K. Tripp, K. Sullivan, T.Duque

Centres for Disease Control and Prevention, Atlanta,
Georgia, USA

Key words: Survey, micronutrients, toolkit, manual Perio-
dic cross-sectional surveys of the vitamin and mineral status
and coverage of interventions within the population are an
important component of micronutrient programs. Carrying
out such surveys can be enhanced by the availability of tools
and materials for planning, organizing, training, implemen-
ting, and reporting of results. The U.S. Centers for Disease
Control and Prevention (CDC) developed a nutrition survey
toolkit, containing resources that can be used in micronutrient
surveys. This toolkit is available online and for download at
www.micronutrient.org/nutritiontoolkit. It was developed to
provide a publicly accessible compilation of qualitative and
quantitative survey tools such as sample size calculators, lists
of equipment and supplies, budget templates, step by step spe-
cimen collection procedures, training materials, templates of
various data collection forms, survey report outlines. A search
function enables the user to easily identify the tools needed for
a specific task. This toolkit serves as a companion to a manual
for designing and implementing micronutrient surveys. The
manual “Indicators and Methods for Cross-Sectional Surveys
of Vitamin and Mineral Status of Populations”, was developed
by the CDC, Micronutrient Initiative, World Health Organiza-
tion and UNICEEF. The manual provides practical information
on how to plan and execute a cross-sectional survey and com-
prehensive help on all steps of survey implementation, inclu-
ding working with stakeholders, survey planning, calculating
sample sizes, selecting indicators, and analysing survey data.
The 2nd edition has been revised and expanded and includes
new sections on the assessment of zinc and folate status. The
toolkit and manual are based on field experience, expert group
discussions, documents from various organizations, and jour-
nal articles relevant to the assessment of vitamin and mineral
status in populations. Together, they can help survey managers
improve the validity and efficiency of cross-sectional surveys of
vitamin and mineral deficiency.

Key words: Nutrition surveys, micronutrients, minerals,
vitamins.
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CONTINUOUS HOUSEHOLD SURVEYS TO PRODU-
CE HIGH QUALITY, LOW COST, AND TIMELY NU-
TRITION SURVEILLANCE DATA

M. Jefferds, R. Flores-Ayala

International Micronutrient Malnutrition Preven-
tion and Control Program, US Centers for Disease
Control and Prevention, Atlanta, Georgia, USA

Monitoring and evaluation systems are needed to effectively
implement programs. Some countries collect nationally repre-
sentative, high quality data on priority nutrition indicators
through large-scale periodic surveys, such as Demographic
and Health Surveys (DHS) or Multiple Indicator Cluster Sur-
veys (MICS). These surveys are important for the breadth and
quality of the information produced, but are expensive and do
not provide timely information related to program processes
and outcomes. Ministry of Health management information
systems are an important source of information, but generally
are unable to provide the extent of information found in hou-
sehold surveys, and may have limitations related to data quality
or representativeness.

Continuous household surveys as a surveillance system
method can provide representative, high quality, and timely
process and impact data for nutrition programs. The design of
the system includes continuous cross-sectional household sur-
veys used to develop annual nationally representative estima-
tes. Depending on the needs of the country, the data can be re-
presentative of other geographic areas or include non-nutrition
components. Ideally the system is institutionalized within the
government agency, which may lower costs. Data collection is
carried out by a small and highly trained team that works part-
time every month collecting data in the field.

A government laboratory manages the biological data, as
needed, and the epidemiology or statistical unit carries out
data management, analysis and report publication. These roles
are built into the work plans of government staff and result in a
continual and stable level of work for these employees.

With annually representative data, the system provides ti-
mely access to key nutrition indicators. CDC and partners have
supported the development of these types of nutrition survei-
llance systems in Nicaragua, Guatemala, and Uganda, and the
presentation will describe these experiences and lessons lear-
ned.

Key words: Surveillance, continuous household surveys,
indicators.
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PS5-61 Micronutrient Fortification. Science and
Strategies for Public Health Improvement in Asia

MICRONUTRIENTS AND FOOD FORTIFICATION -
STRATEGIC AND PRACTICAL ISSUES

G. Smith
ILSI Southeast Asia Region

We have just celebrated the 100th anniversary of the “disco-
very” of vitamins (Funk, 1912) and tremendous progress has
been made in understanding the consequences of vitamin and
mineral deficiencies and in addressing the issues. Fortification
of food with micronutrients has proved a useful approach to
reduce inadequate intakes over large populations. Neverthe-
less, implementation has often been slow and issues remain.
The iodization of salt to prevent iodine deficiency has been
a good example. As recently as 1990, only a few countries in
Europe, plus Australia, Canada and the USA were completely
iodine sufficient. A global program to iodize salt has resulted
in a dramatic reduction in iodine deficiency. However, some
countries in Asia are still not iodizing salt.

Although fortification is simple in principle, several prac-
tical and strategic issues often receive insufficient attention to
achieve effective results. Actual levels of deficiency are often
not well established for a given country. Intake data of foods
to be fortified may not be adequate to assess the risk of excess
nutrient consumption or sufficiency of the nutrients for each
age group. There must be effective interaction between the
public health, academic and industry sectors to address the
various concerns. Fortification needs to be placed within the
framework of all strategies to address micronutrient deficien-
cies, including dietary diversification, biofortification, supple-
mentation and education. Careful implementation and conti-
nuous monitoring of results are important aspects. Additional
complications include variation of intake and requirements,
dietary inhibitors of bioavailability, increased requirements in
pregnancy, special requirements for children and cost consi-
derations.

Both mandatory and voluntary fortification policies are in
effect globally, together covering most countries in the world.
The advantages and disadvantages of these approaches will be
reviewed and contrasted. Risk-benefit concepts may need to be
incorporated in strategic plans.

Key words: Biofortification, food fortification, micronu-
trients.
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GAIN’s GLOBAL STRATEGY ON FOOD FORTI-
FICATION TO IMPROVE PUBLIC HEALTH - ASIA
HIGHLIGHTS

R. Moench-Pfanner', A. Laillou?

'Global Alliance for Improved Nutrition, Singapore
2Program Delivery, Global Alliance for Improved
Nutrition

Despite the economic growth and the reduction of certain
micronutrient deficiencies (Iron, vitamin A) in the region, some
micronutrients such as zinc, vitamin D and folate for example
are still a concern. In addition, significant parts of the popula-
tion are at the borderline of developing micronutrient deficien-
cies (for example in Vietnam, over 25% of children and women
had a ferritin concentration <30pg/1 that indicates low iron sto-
res, and more than half of children had a marginal or deficient
vitamin A status); therefore preventive strategies need to be im-
plemented. This is even more important since during moments
of economic crisis, populations with lower purchasing power
consume, as widely documented, mainly staple foods, and hen-
ce, these foods need to provide a critical amount of micronu-
trients to prevent large population segments from developing
or worsening their micronutrient status. In Indonesia, a recent
study showed that in TTS only 25% of households could afford
meeting nutrient requirements. The potential contribution of
large-scale fortification of staple foods and condiments toward
filling the micronutrient intake gap cannot be ignored.

The benefits of fortifying staple foods and certain condi-
ments are based on the fact that those foods are commonly and
widely eaten by most of the population. A recent consumption
data from Vietnam showed that rice, flavoring powders, fish/
soya sauces and vegetable oil were consumed daily in signifi-
cant amounts by over 65% of the women and 40% of the young
children (6-59 months), making those foods suitable vehicles
for fortification. For example, fortifying vegetable oil on a large-
scale in Malaysia and Indonesia can reach millions of people
globally (as they are the global leaders in vegetable oil export).
Knowing that the UL cannot be approached, vegetable oil for-
tification with vitamin A and D has the potential to become a
global public health intervention strategy. In addition, to ensure
adequate fortification, it is essential to develop tools which eva-
luate micronutrient concentrations. GAIN has assessed with its
partner’s rapid test Kkits for different food vehicles and they offer
a viable solution for field monitoring.

In summary, the Global Alliance for Improved Nutrition
(GAIN), is implementing several food fortification programs in
the Asia region that are attempted to be rolled out at large scale
and nation-wide but also pilot studies towards fortification of
rice. Through our GAIN premix facility we were able to reduce
the cost of fortification without jeopardizing the quality of the
micronutrient. In Indonesia, this consolidated procurement ap-
proach has allowed a 14% decrease of the unit price of vitamin A.

Key words: Fortification, rice, vitamin A, vitamin D.
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IRON-FORTIFIED SOY SAUCE IN CHINA - AN AS-
SESSMENT OF 10 YEARS OF POLICY AND BUSI-
NESS DEVELOPMENT

J. Huo', J. Sun’, J. Chen?

'Institute of Nutrition and Food Safety, Chinese
Centre for Disease Control and Prevention, Beijing
China

?|LSI Focal Point China, Beijing, China

Iron deficiency (ID) and ID anemia (IDA) remains to be
one of the major malnutrition issues in China. Iron-fortified
soy sauce was identified as one of the key measures in contro-
lling ID and IDA in China, because soy sauce is widely used in
China. NaFeEDTA was selected as the fortificant, because of its
high biaoavailability (more than twice as ferrous sulphate in hu-
mans) and stability, and also no effects on the organoleptic cha-
racteristics of soy sauce. Therapeutic studies in anemic school
children showed full recovery of blood hemoglobin to normal
level after 3-month intervention used 5 mg Fe (as NaFeEDTA)
in 5 ml of soy sauce per day. In a 18- month population-based
double blind controlled intervention trial, iron-fortified soy
sauce group (2-4 mg additional Fe per day) showed significant
reduction of IDA prevalence than the control group in all age
and gender groups. Based on the research achievements and re-
gulatory approval, two phases of GAIN projects on the volun-
tary application of NaFeEDTA fortified soy sauce in the control
of IDA in China were carried out. In the first phase, more than
20 soy sauce companies joined the project as designated iron
fortified soy sauce producers. The application was launched in
7 provinces in a government supported “two wheels turning
at same time” model, i.e. local public health professionals as
one wheel and soy sauce producers as another wheel. All types
of health education activities were conducted in collaboration
with mass Within 3 years, 50 millions of residents regularly
use iron fortified soy sauce and an average of 30% reduction
of anemia rate were seen at the sentinel sites. The second phase
started in 2010 is aiming at developing effective scaling up bu-
siness model in selected provinces. The project is challenged by
how to convince consumers to use fortified soy sauce regularly
through proper public health education.

Key words: Iron fortification, soy sauce, iron deficiency,
anemia.
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IRON-FORTIFIED FISH SAUCE: EVALUATING AND
ADOPTING A SUCCESSFUL MODEL IN VIETNAM

T. Pham Van, H. Le Thi
National Institute of Nutrition, Hanoi, Vietnam

Iron deficiency and iron deficiency anemia remains one
of the biggest problems in Vietnam. Iron-fortified fish sauce
(IFFS) was identified as one of the strategiesin controlling ID
and IDA, because fish sauce is a condiment and widely used by
more than 80 percent of the population. NaFeEDTA was selec-
ted as the fortificant, because of its high bioavailability (more
than twice as ferrous sulphate in humans), stability and also
acceptability by consumers. The Efficacy study in anemic wor-
king women showed significant improvement of blood hemog-
lobin and serum feritin after a 6-month intervention using 10
mg Fe (as NaFeEDTA) in 10 ml of fish sauceserved with a meal
based on noodles or rice every day and 6 d/wk. In an Effective-
ness study, an 18- month population-based double blind con-
trolled intervention trial, the iron-fortified fish sauce group (11
villages) showed significant reduction of IDA prevalence than
the control group (10 villages) in women of reproductive age.

Based on the research achievements and support from
GAIN, projects on the voluntary application of NaFeEDTA
fortified fish sauce (4mg iron as NaFeEDTA per 10ml fish sau-
ce) in the control of IDA in Vietnam were carried out. In this
phase, more than 10 soy sauce companies joined the project as
designated iron-fortified fish sauce producers. The application
was launched in 16 provinces, with local public health profes-
sionals and fish sauce producers working together to provides
the iron-fortified fish sauce to consumers in the provinces. All
types of health education activities were conducted in collabo-
ration with mass media. District and commune health officers
play an important role in communication and education to
change the behavior of consumers. Within 6 months, preva-
lence of residents regularly using iron-fortified fish sauce in-
creased significantly as compared with the beginning and in
women aged 20-49 years, with 60 percent coverage of IFFS,
the prevalence of anemia significantly reduced on average by
30 percent at the sentinel sites. Improvement in hemoglobin
and anemia rates was not significantly different between the 2
groups of women aged 20-35 years and 36-49 years, and bet-
ween the two groups of workers and farmer women. This phase,
started in 2008, was aiming at developing an effective business
model in selected provinces. The project is very challenging be-
cause we should convince consumers to use iron-fortified fish
sauce regularly through proper public health education.

Key words: NaFeEDTA, iron fortification,fish sauce, Viet-
nam.
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CAMBODIA IRON-FORTIFIED FISH SAUCE: PRO-
GRESS & DEVELOPMENT

T. Chan

Reproductive and Child Health Alliance (RACHA),
Cambodia

High prevalence of Iron Deficiency Anemia among chil-
dren and women is a major public health issue in Cambodia. In
response to this, the Reproductive and Child Health Alliance
(RACHA) funded by USAID, in collaboration with GTZ and
International Life Science Institute (ILSI) Japan has under-
taken a four-year product incubation of iron fortification of
fish sauce and soy sauce (IFFS/SS) including efficacy study and
market trial in selected areas. Results showed that consump-
tion of IFFS significantly reduced anemia and improved iron
status among anemic people.

RACHA in collaboration with the National Sub-committee
for Food Fortification implemented the IFFS/SS and Vitamin A
Fortification of Vegetable Oil Project in Cambodia, supported
by Global Alliance for Improved Nutrition (GAIN), ILSI and
USAID. This project is now being scaled up nationwide both
in rural and urban areas, aiming at reducing the prevalence of
anemia and vitamin A deficiencies by 30 percent and fortifying
at least 42,000 MT/year of FS and SS, and 32,000 MT/year of
vegetable oil. RACHA had a long process of influencing gover-
nment policy and regulation on iron fortification. In 2012, the
Proclamation (Prakas) for the official label/logo to be used for
iron-fortified fish sauce and soy sauce products nationwide,
and the Prakas for production and consumption of IFFS/SS
were approved by the Senior Minister of Planning and Chair-
man of the National Council for Nutrition (NCC).

The social marketing strategy and advocacy plan have been
finalized and implemented; the IEC materials for local and na-
tional campaign were reviewed; and a TV Spot on advantages
of IFFS/SS as part of the education campaign has been broad-
casted. Recently, a National Workshop on this fortification pro-
ject has been convened, as multi-sector collaboration is vital
to the success of this new project in addressing anemia in the
country.

Key words: Iron fortification, fish sauce, iron deficiency,
anemia.

IRON FORTIFIED RICE - LESSONS LEARNT, OP-
PORTUNITIES AND CHALLENGES

M V. Capanzana, I. Angeles-Agdeppa, E. Saises

Food and Nutrition Research Institute, Taguig City,
Philippines

Background and objectives: With the persistent high rate
of iron deficiency anemia (IDA), the Philippine government
had passed the Food Fortification Law in 2000 which stipu-
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lates the mandatory fortification of staples like rice with iron.
This presentation aims to share experiences on iron rice for-
tification, technology generation and product development,
barriers, challenges encountered and opportunities for imple-
mentation.

Methods: A document review from previous FNRI publica-
tions and current government and private sector programs was
done to gather inputs on iron-fortified rice. The effects of forti-
fication both in efficacy and effectiveness trials were extracted
from the reports and the documented challenges and barriers
of implementation and identified opportunities on how the
program could best be implemented were evaluated.

Results: Evidences showed that the iron premix rice (IPR)
fortified with micronized dispersible ferric pyrophosphate
(MDFP) using extrusion technology has a stable colour, mois-
ture, and iron contents during the 10 months storage period.
Efficacy trial among school-aged children revealed significant
decline in anemia rate from 100% to 33%. Small-scale and
large-scale market trial revealed also a significant decline in
anemia rate among consumers. Acceptability test revealed that
the iron fortified rice (IFR) was rated as “like moderately” to
“like very much”. A local ordinance to sell iron-fortified rice
and intensive social marketing activities resulted to increased
knowledge and improved practice encouraged families to buy
iron-fortified rice. Reluctance of rice dealers to sell IFR and
product adulteration were among the challenges.

Conclusion: Strong political support and intensive social
marketing activities are crucial in commercializing IFR. Kee-
ping the cost affordable and maintaining the commitments of
partners from the government and private sectors were the key
factors for providing a continuous supply of iron-fortified rice.

Key words: Iron, rice, fortification.

RICE FORTIFIED WITH VITAMINS AND MINERALS
USING EXTRUSION TECHNOLOGIES IS HIGHLY
ACCEPTABLE IN VIETNAM AND CAMBODIA

LT Hop', TK. Van', K. Burja®, T T. Nga', K. Kong? J. Ber-
ger’, M. Gardner’, M A. Dijkhuizen®, L D. Tuyen’, F. Wie-
ringa®

"National Institute of Nutrition, Ministry of Health,
Hanoi, Vietham

2World Food Program, Cambodia

3UMR-204 NutriPass Prevention of Malnutrition, Ins-
titut de Recherche pour le Développement, France
“PATH Cambodia

*Department of Human Nutrition, Copenhagen
University, Denmark

Background and objectives: Rice fortified with micronu-
trients has the potential to improve the daily intake of micro-
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nutrients in populations which are at a high risk for micronu-
trient deficiency. However, rice fortified with micronutrients
has to be acceptable in terms of organoleptic qualities before
introduction can be considered. Few data exist on the accepta-
bility of fortified rice in SE Asia. This study aimed to assess the
acceptability of 2 types of fortified rice (cold and hot extruded)
in Vietnam and Cambodia, 2 large rice consuming countries
in SE Asia.

Methods: Sensory testing in Vietnamese women of repro-
ductive age (n=430) and in adults (n=200) and schoolchildren
(n=600) in Cambodia. In addition, consumption patterns
in Cambodian school children (n=1700) were followed for 1
month.

Results. Most adults (>70%) corrected identified the forti-
fied rice on taste and smell out of a choice of 3 (P<0.01). Forti-
fied rice was found to be highly acceptable in both countries. In
Cambodia, school children consuming fortified rice had hig-
her intake than when consuming normal rice (P<0.05).

Conclusion: This study shows that fortified rice is highly
acceptable in SE Asia, and holds great promise to improve the
micronutrient status of vulnerable groups.

Key words: Fortified rice, acceptability, organoleptic qua-
lities.

PS5-69 Evaluation of food fortification and bio-
fortification interventions in developing coun-
tries using stable isotopes

EFFICACY OF VITAMIN A IN FORTIFIED EXTRU-
DED RICE IN SCHOOL CHILDREN IN SOUTHERN
THAILAND

E. Wasantwisut', S. Pinkaew? S. Tanumihardjo?®, R.
Wegmuller’, P. Winichagoon’, R. Hurrell*

'Institute of Nutrition, Mahidol University, Salaya,
Thailand

2Dept. Food Science and Nutrition, Prince of Son-
gkla University,Pattani campus,Thailand
3Department of Nutritional Sciences, University of
Wisconsin-Madison, Madison, USA

“Laboratory for Human Nutrition, Institute of Food,
Nutrition and Health, ETH Zurich, Switzerland

Rice is widely consumed in Asia and is a promising vehicle
for food fortification to prevent vitamin A (VA) deficiency in
at-risk populations. Artificial rice grains were triple fortified
with VA, zinc and iron using hot extrusion technology and the
product showed good vitamin A stability. The aim of the study
was to evaluate the impact of this multi-fortified rice to impro-
ve vitamin A status in school children in Southern Thailand.
VA pool size was determined by paired stable isotope dilution
technique with labeled 13C2-retinyl acetate at the beginning
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and end of 2 month feeding period. Fifty school children with
serum retinol concentration > 0.7 umol/L were randomized to
receive either triple fortified rice (n = 25) or natural rice (n =
25) for 2 months served as the daily school meal. The forti-
fied rice (mixed with natural rice at a ratio of 1:50) provided
an additional 890 pg VA/d for 5 d/wk. Total body reserves of
vitamin A (TBR of VA) increased significantly (p<0.05) in the
intervention group after 2 months feeding. The control group
showed no change in the TBR of VA. In conclusion, VA fortifi-
cation of rice using hot extrusion is efficacious to improve VA
status in at-risk populations.

Key words: Vitamin A fortification, rice, vitamin A status,
vitamin A liver stores, stable isotopes.

VITAMIN A INTAKE IN BREASTFED BABIES FROM
MOTHERS CONSUMING DAILY VITAMIN A FORTI-
FIED OIL DURING SIX MONTHS

A. El Hamdouchi’, K. Ekari', N. Mokhtar', E. Rjimati?, N.
El haloui', H. Aguenaou’

Joint Unit of Diet and Nutrition, CNESTEN-Ibn Tofail
University, URAC39, Rabat, Morocco
2Ministry of Health, Rabat, Morocco

Background and objectives: To evaluate the impact of daily
consumption of vitamin A fortified oil on vitamin A status in
milk and serum in lactating women during 6 months post-par-
tum. Study design: it’s a longitudinal randomized controlled
and double blinded trial.

Methods: mother-infant pairs were recruited at 2-3 weeks
post-partum, from a local hospital in Morocco. Baseline data
were taken from the mothers and their babies. Women were
split into two groups and were all supplemented with a cap-
sule of vitamin A dose and received each week, a supply of vit
A Fortified soya Oil for the test group (FO) and None Forti-
fied soya Oil for the control group (NFO). Blood samples were
taken at baseline, 3 months and 6 months while human milk
samples were taken each month. Human milk retinol and re-
tinol in serum concentrations were measured by HPLC. The
quantity of human milk intake was also determined in a sub-
group of 32 mothers using the deuterium technique dose to
the mother.

Results: At 6 month, the mean of serum retinol rises in
both groups and the difference was highly significant in the
FO group (p<0, 0001). Between 4 and 6 months, there was a
decline in mean human milk vitamin A concentrations under
1.05pmol/L in NFO group. However the increase observed
in the FO group was maintained above 1.05 pmol/l, even at 6
months post-partum (p<0.0001). For the human milk intake
assessed by the deuterium technique, the results show a decline
in breastfeeding practices of babies from 33.3 % at 3 months to
13.3% at six months
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Conclusion: Supplementation and fortification seems to be
more effective for maintaining a significant level of vitamin A
in human milk; 2-For successful programs, the promotion of
breastfeeding practices is necessary.

Key words: Lactating women, vitamin A supplementation,
fortified oil, breastfeeding, deuterium technique.

USE OF DEUTERATED RETINOL DILUTION TECH-
NIQUE TO ASSESS TOTAL BODY VITAMIN A STO-
RES IN MEXICAN PRESCHOOLERS CONSUMING
VITAMIN A FORTIFIED MILK

H. Astiazardn-Garcia’, V. Lopez-Teros'?, L. Quihui-Co-
ta’, J. Esparza-Romero’, M E. Valencia®’, M H. Green?,
G. Tang*, M I. Grijalva-Haro', R O. Mendez-Estrada’, B .
Pacheco-Moreno', O. Tortoledo-Ortiz’

'Centro de Investigacion en Alimentacion y Desa-
rrollo (Ciad), Mexico

2Universidad de Sonora, Mexico

3Pennsylvania State University, USA

“Tufts University, USA

In Mexico, as in many other developing countries Vitamin A
deficiency (VAD) continues to be a major nutritional problem.
Among Mexican preschoolers, milk is a well-accepted vehicle
and thus can be used for the administration of micronutrients
(vitamin A [VA]). The aim of the study was to investigate the
efficacy of daily intake of 250 mL of VA-fortified milk (0.68
pmol/d) for 3 months on total body-VA stores, in marginally
VA deficient preschool children (serum retinol concentration
>0.35 and <1.05 pmol/L), who did not receive food assistan-
ce. The study design was a randomized clinical controlled trial.
Twenty-seven marginally VAD preschoolers, were randomly
assigned based on screening outcome variables to either the in-
tervention (n=14) or control group (n=13). The study protocol
was completed by all children in the control group and 11 pres-
choolers from the intervention group (79%). Deuterated reti-
nol dilution (DRD) technique was used to estimate total body
VA (TBVA) pool size before and after the intervention. After
3 months of fortified milk intake, median changes in serum
retinol concentration for the intervention and control group
were 0.13 nmol/L vs. -0.21 nmol/L, respectively (P=0.009); me-
dian changes in TBVA stores were 0.06 mmol vs. 0.01 mmol,
respectively (P=0.006) and estimated median changes in liver
VA concentration were 0.09 nmol/g vs. 0.01 nmol/g (P=0.002),
respectively. The daily intake of vitamin A-fortified milk sig-
nificantly increased total body VA stores, liver VA stores and
serum retinol concentration, additionally milk was well accep-
ted among preschoolers, indicating that it may be an effective
means to fight VAD in young Mexican children. Special thanks
to Liconsa for providing the micronutrient fortified powdered
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milk for this study and the International Atomic Energy Agen-
cy for the funding provided (contract no. 15198). Full study
information available at: ] Nutr 2013;143:221-6

Key words: Vitamin A, isotopes, milk.

MULTIPLE MEAL STUDIES TO EVALUATE HUMAN
IRON ABSORPTION FROM TYPICAL RWANDAN
MEALS BASED ON BEANS

JB. Gahutu’, I. Egli?, N. Petry?, E. Boy?, R. Hurrell?

'Department of Medical Biology, Faculty of Medici-
ne, National University of Rwanda, Butare, Rwanda
%Laboratory of Human Nutrition, Institute of Food
Science and Nutrition, Swiss Federal Institute of
Technology, Zurich, Switzerland

3HarvestPlus, Washington DC, USA

Phytic acid and polyphenol compounds inhibit iron ab-
sorption, hindering food-based prevention of iron-deficiency
anemia. Multiple meal studies reflect long term iron bioavai-
lability more closely than single meal studies. Three multiple
meal iron absorption studies were carried out with extrinsica-
lly labeled common beans fed with rice and potatoes in Rwan-
dese women (20 per study). Iron absorption was measured as
erythrocyte incorporation of stable iron isotopes. Study 1 com-
paring iron absorption from high and low polyphenol beans,
similar in phytic acid and iron, did not show any significant di-
fference (p>0.05) in mean fractional iron absorption from high
polyphenol beans (7.0%) and low polyphenol beans (7.4%).
Study 2 compared iron absorption from high and regular iron
beans (9.1 or 5.2 mg Fe/100 g bean) with similar polyphenol
levels and phytic acid: iron molar ratio. Mean fractional iron
absorption from the high iron beans (3.8%) was 40% lower
(P<0.001) than from the regular iron beans (6.3%) resulting in
equal amounts of iron absorbed (p>0.05). Study 3 investiga-
ted phytic acid influence. The mean fractional iron absorption
from the control bean meal with native phytic acid concentra-
tion was significantly higher than from the biofortified bean
meal with native phytic acid concentration (P< 0.001) leading
to only a marginally higher amount of iron absorbed per test
meal from the biofortified beans (66 ug (19%); P<0.05). Partici-
pants absorbed 37% more iron from the biofortified beans than
from the control beans after partial dephytinization (P<0.005)
and 51% more iron after dephytinization to low phytic acid
(P<0.0001). In conclusion, in multiple meals phytic acid limi-
ted iron bioavailability from biofortified beans in marginally
iron deficient female subjects. In the presence of high phytate,
polyphenols did not exert any further inhibition.

Acknowledgements:The studies were supported by Har-
vestPlus/CIAT and the International Atomic Energy Agency.

Key words: Beans, iron absorption, polyphenols, phytate.
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THE ROLE OF DIET IN THE PREVENTION OF TYPE-
2 DIABETES (STATE-OF-THE ART)

J. Brand-Miller
University of Sydney, Sydney, Australia

Three well-designed long term studies (the Diabetes Pre-
vention Program, the Finnish Diabetes Prevention Study and
the Chinese Da Qing study) reached the same conclusion: a
low fat, high fibrediet and exercise intervention is highly effec-
tive in delaying or preventing the transition from impaired
glucose tolerance to diabetes. Thecriticalelementin each study
was achievement of weight loss (5-7% of body weight) followed
by prevention of weight re-gain. It cantherefore be argued that
sustained weight loss and weight loss maintenance is the key to
diabetes prevention, rather than a specific diet composition.In
recent years, alternate dietary approaches, including high pro-
tein, low glycaemic index, and Mediterranean-style diets, have
produced faster weight loss and better weight lossmaintenan-
ce than traditional low-fat, high-carbohydrate diets. Indeed,
the Diogenes study found that official dietary recommenda-
tions (low fat, high fibre) were associated with greater weight
re-gainwhile a combination of a high protein and low GI diet
prevented weight re-gain over 26 weeks. These alternate diets-
may be effective because they are more filling but also because
they reduce postprandial glycaemia and insulinaemia, and thus
the burden on the beta-cell. Some food patterns and specific
foods (rice, white bread, soft drinks) characterised by hyper-
glycaemia are alsoassociated with higher risk of adiposity and/
or type 2 diabetes. The recent rise in gestational diabetes and
type 2 diabetes in the young may be traced to food patterns
that exaggerate postprandial glycaemia and insulinaemia supe-
rimposed on the physiological insulin resistance of pregnancy
and puberty. It is likely that there are more efficient waysthan
just a low fat, high fibre diet to prevent diabetes in predisposed
individuals.

Key words: Diabetes, diet, carbohydrate, glycemic index,
protein.
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PHYSICAL ACTIVITY AND THE PREVENTION OF
DIABETES: PREVIEWING THE EVIDENCE

G. Stratton

A-STEM Research Centre, College of Engineering,
Swansea University, Swansea, UK

Regular physical activity has a range of psychological and
physiological benefits. Whilst improvements in glucose con-
trol in diabetes and overweight are well reported, the relative
benefits of different exercise training interventions on glucose
control are less clear. In addition the effect of physical activity
on the psychological health in has further uncertainties. It is
possible that the degree of compliance to physical activity pro-
grammes interacts with intensity and duration. Therefore effec-
tive behavioural approaches to maintaining a sufficient level of
physical activity are key to successful delivery of programmes.
Consequently the construction and delivery of physical activity
programmes and their effect on health are critical factors in
the prevention of diabetes and the management of overweight.
Thus the objective of this presentation will be to outline the cu-
rrent literature and guidance on the effects of physical activity
programmes on the prevention of diabetes and maintenance of
healthy weight.

Key words: Diabetes, physical activity, body weight.
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PREVIEW: PREVENTION OF DIABETES THROUGH
LIFESTYLE INTERVENTION AND POPULATION
STUDIES IN EUROPE AND AROUND THE WORLD

A. Raben’, M. Fogelholm?, E. Feskens®, M. Westerterp-
Plantenga®, W. Schlicht’, J. Brand-Miller®

'Department of Nutrition, Exercise and Sports, Fa-
culty of SCIENCE, University of Copenhagen,
2Department of Food and Environmental Science,
Division of Nutrition, University of Helsinki, Helsinki,
Finland

3Division of Human Nutrition, Wageningen Univer-
sity, The Netherlands

“Faculty of Health, Medicine and Life Science, De-
partment of Human Biology, Maastricht University,
The Netherlands

*Department of Sport and Exercise Science, Divi-
sion I: Exercise and Health Science. University of
Stuttgart, Stuttgart, Germany

%Boden Institute of Obesity, Nutrition, Exercise &
Eating Disorders, University of Sydney, Sydney,
Australia

Background and objectives: PREVIEW is a new 5-y EU
project (2013-2017) under the FP7, KBBE programme. The
primary goal is to identify the most eflicient lifestyle pattern
for the prevention of type-2 diabetes in a population of pre-
diabetic overweight or obese individuals.

Methods: The project comprises two distinct lines of evi-
dence, both embracing European and overseas countries:

1) A multicentre, clinical randomized intervention trial (3
years) with a total of 2,500 pre-diabetic participants, inclu-
ding children, adolescents, adults and elderly. The impact of a
high-protein, low-glycemic index diet vs. the officially recom-
mended diet in combination with moderate or high intensity
physical activity on the incidence of type-2 diabetes will be in-
vestigated. The trial will be performed in 8 countries.

2) Large population studies using data from all age groups
in European and overseas countries (estimated persons inclu-
ded = 170,000). Modelling strategies will be used. Focus in
both lines of evidence will be on specific diet(protein vs. car-
bohydrates, glycaemic index) and intensity of physical activity,
their interaction with the lifestyle factors: habitual stress and
sleeping pattern as well as behavioural, environmental, cultu-
ral, and socioeconomic variables.

Partners: PREVIEW includes 12 European and 3 overseas
partners.

From Europe: Raben, University of Copenhagen (DK),
Project Coordinator; Fogelholm, University of Helsinki (FI);
Feskens, Wageningen University (NL); Westerterp-Plantenga,
Maastricht University (NL); Macdonald, University of Not-
tingham UK); Martinez, University of Navarra (ES); Handjiev,
Medical University Sofia (BU); Stratton, Swansea University
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(UK); Schlicht, University of Stuttgart (DE); Meyers Madhus
(DK); Lam, NetUnion (CH); Sundvall, National Institute for
Health and Welfare (FI); From overseas countries: Brand-Mi-
ller, University of Sydney (AUS); Poppitt, University of Auckla-
nd (NZ); Tremblay, Laval University (CAN).
Acknowledgements: The research described here receives
funding from the European Union Seventh Framework Pro-
gramme (FP7/2007-2013) under grant agreement no. 312057.

Key words: Prevention, type-2 diabetes, diet, physical acti-
vity, lifestyle-intervention.

THE PREVIEW-INTERVENTION TRIAL: DESIGN
AND METHODS

M. Fogelholm', TM. Larsen? M. Westerterp-Plantenga®,
I. Macdonald*, J A. Martinez®, S. Handjievs, J. Brand-Mi-
ller’, S. Poppitté, W. Schlicht®, G. Stratton’®, J. Sundvall'’,
A. Raben?

'Department of Food and Environmental Sciences,
University of Helsinki, Helsinki, Finland
2Department of Nutrition, Exercise and Sports,
Faculty of SCIENCE, University of Copenhagen,
Copenhagen, Denmark

3Faculty of Health, Medicine and Life Science, De-
partment of Human Biology, Maastricht University,
The Netherlands

4School of Biomedical Sciences, University of Not-
tingham Medical School, Nottingham, UK
>Department of Nutrition, Food Science, Physiology
and Toxicology,University of Navarra, Pamplona,
Spain

®Department of pharmacology and toxicology,
Medical University Sofia,Sofia, Bulgaria

’Boden Institute of Obesity, Nutrition, Exercise &
Eating Disorders, University of Sydney, Sydney,
Australia

8The Human Nutrition Unit, University of Auckland,
Auckland, New Zealand

*Department of Sport and Exercise Science, Divi-
sion I: Exercise and Health Science, University of
Stuttgart, Stuttgart, Germany

%College of Engineering, Swansea University,
Swansea,UK

"National Institute for Health and Welfare, Helsinki,
Finland

The aim of the PREVIEW-intervention trial is to determine
the preventative impact of a high-protein and low-GI diet in
combination with moderate or high intensity physical activity
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on the incidence of Type 2 diabetes (T2D) in pre-diabetic indi-
viduals. The trial will be performed in 6 EU countries (Bulga-
ria, Denmark, Finland, Spain, Netherlands, United Kingdom),
Australia, and New Zealand. A total of 2,500 pre-diabetic
overweight or obese participants (200 children and adoles-
cents, aged 10—18 y, 800 younger adults, aged 25—45 vy, and
1500 older adults, aged 55—70 y) are to be recruited. Adult
participants are first treated by a low-calorie diet (LCD) for 8
weeks, with the aim of reaching >8% weight reduction. Chil-
dren and adolescents are treated separately with a conventional
weight-reduction diet, without a specific target for weight loss.
If >8% weight reduction is achieved (adults only), participants
are randomized into two diet intervention groups and two
exercise intervention groups, for a total of 148 weeks. The two
interventions diets are: Moderate-protein: protein intake 15%
of total energy intake (E%), carbohydrates 55 E%, glycaemic
index (GI) >56; High-protein: protein 25 E%, carbohydrates 45
E%, GI <50. Both diets are 30 E% fat, and will incorporate only
healthy food items. The two exercise interventions are: Mode-
rate intensity: 60—75% of maximal heart rate; High intensi-
ty: 76—90%. This life style intervention is based on behaviour
change theories and techniques. Participants are supervised in
groups with meeting frequency declining throughout the study.

The primary endpoint is the incidence of type-2 diabetes
over 3 years according to diet (high-protein/low-GI versus
moderate-protein/medium-GI), adjusted for physical activity.
Stress, sleep, and different socio-ecological and behavioural
factors will also be assessed. The research described here recei-
ves funding from the FP7/2007-2013 programme under grant
agreement no. 312057.

Key words: Complex Intervention, physical activity, pro-
tein, GI, Type 2 diabete.
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THE PREVIEW-POPULATION STUDIES: DESIGN
AND METHODS

E. Feskens', D. Sluik’, M. Fogelholm?, J. Brand-Miller?, S.
Poppitt!, A.Tremblay’, A.Raben®

'Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands

2Department of Food and Environmental Sciences,
University of Helsinki, Helsinki, Finland

3Boden Institute of Obesity, Nutrition, Exercise &
Eating Disorders, University of Sydney, Sydney,
Australia

“The Human Nutrition Unit, University of Auckland,
Auckland, New Zealand

>Department of Kinesiology, Laval University, Qué-
bec, Canada

®Department of Nutrition, Exercise and Sports,
Faculty of SCIENCE, University of Copenhagen,
Copenhagen, Denmark

The overall objective of PREVIEW population studies is to
substantiate the findings in the intervention study with data
from five longitudinal population studies from Europe, New
Zealand and Canada, covering the entire lifespan. It will be
evaluated whether protein intake, glycaemic index (GI), and
physical activity, are predictive of diabetes and its cardiovascu-
lar consequences. This will add insight into the natural history
of diabetes, by considering specific dietary and exercise factors.
The following epidemiological studies will be analysed:

1. The Netherlands: LifeLines (2006-ongoing), a three-ge-
neration population-based study in 165,000 people 4-90+y and
NQplus (2011-ongoing), a survey in n=1,750 people 20-70y,
repeated 3 times.

2. Finland: Cardiovascular Risk in Young Finns Study
(1980-2012), a survey in n=3,596 people 3-18y at baseline, re-
peated 8 times.

3. New Zealand: NZ Adult Nutrition Survey (2008/09), a
cross-sectional survey in n=4,721 people> 15y.

4. Canada: Quebec Family Study (1978-2002), a 3-phase
longitudinal study from ~500 families including ~200 families
with one obese member. A common database of these five po-
pulation studies will be generated. Main exposure variables will
be dietary components and physical activity. The outcome will
be diabetes prevalence or incidence, and blood glucose para-
meters. Data-analysis will be conducted with meta-analytical
techniques, using a random-effects model to consider hetero-
geneity among cohorts. Population attributable risks will give
an estimate on how much of diabetes risk could theoretically
be prevented by modifying these factors. Additionally, given
that GI, one of the key exposures, is not routinely available in
all food tables, a dedicated questionnaire focusing on assessing
GI will be developed. It will be applied to the NQPlus cohort
to gain insight into the quality of the GI results. The research

Ann Nutr Metab 2013;63(suppl 1):1-1960 97



described here receives funding from the EU Seventh Fra-
mework Programme (FP7/2007-2013) under grant agreement
no. 312057.

Key words: Population studies, diabetes, protein, glycaemic
index, physical activity.

PS1-6 Diversity of physiological functions of
amino acids and peptides

PHYSIOLOGICAL FUNCTION OF SOYBEAN PEPTI-
DES

H. Hara, S. Nakajima, T. Hira

Research Faculty of Agriculture/Hokkaido Universi-
ty, Sapporo, Japan

Soybean seed includes around 35% protein. The soybean
protein isolate (SPI) is well known to be reduced blood cho-
lesterol levels in animals and human. The hydrophobic pep-
tides derived from SPI contributes the anti-atherogenic
effects. Recently, we found that an internal peptide in soybean
B-conglycinin stimulates release of cholecystokinin (CCK) and
suppresses food intake in rats, and also suppresses hunger in
healthy human. Cholecystokinin is a gut hormone released
from an enteroendocrine I-cells located in the upper small in-
testinal epithelium, and stimulates exocrine pancreatic secre-
tion, reduces gastric emptying rate and induces satiety via affe-
rent vagal nerve. We showed that dietary proteins and peptides
directly stimulate the enteroendocrine cells and release CCK
through a G-protein coupled receptor (GPCR) with activating
Gf;q subunit. We tried to identify the responsible peptides for
enhancement of CCK release in soybean protein, and have got
a tridecapeptide in f-conglycinin -subunit (51-63). The ami-
no acid sequence of this active peptide is VRIRLLQRFNKRS,
that is, the CCK-releasing peptide includes four arginine resi-
dues. The soybean peptide strongly stimulates CCK release in
rats after an injection into the duodenum, and suppresses food
intake after overnight fast. The suppression of food intake com-
pletely depends on CCK action, which confirmed by a CCK
a-receptor blocker, devazepide. By a double blind crossover
study in healthy individuals, a peptide preparation of soybean
B-conglycinin hydrolyzed by pineapple-origin protease dose-
dependently (1.5-3.0 g) suppresses hunger sensation and in-
duces transient satiety in post-absorptive state with statistical
significances compared with a whole soybean peptide prepa-
ration. Finally, we have identified a receptor for B51-63, which
is a GPCR, calcium-sensing receptor (CaSR) expressed on the
enteroendocrine cell line STC-1, by using a specific antagonist
of CaSR and transfection of CaSR in HEK293 cells.

Key words: Soybean protein, cholecystokinin, appetite sup-
pression, calcium-sensing receptor.
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AMINO ACID PROFILING AND DATABASE FOR
CLINICAL DIAGNOSIS AND PERSONALISED NU-
TRITION

Y. Noguchi, K. Nagao
Institute for Innovation, Ajinomoto Co.,Inc, Japan

Recent studies show new possibilities of using plasma amino
acid profiles as biomarker discovery by generating diagnostic
indices through multivariate analysis. Using a rapid and sensi-
tive LC-MS technologies enabling high-throughput amino acid
measurement, we have constructed large scale human database
containing medical information of more than 20,000 Japanese
in total concerning multiple diseases (e.g. cancers, metabolic
syndrome, hepatic diseases etc.) and their metabolic profiles.
By variable selection and regression analysis, we have develo-
ped multivariate diagnostic indices that enable the early detec-
tion of multiple cancers and also metabolic disorders from a
single blood draw and analysis. In addition, we have analyzed
datasets from large database of healthy subjects by correlating
blood amino acid profiles and physiological states to expand
application of amino acid profile toward health and nutritional
management, and then obtained some meaningful relations-
hips between alternation in amino acid profiles and physiolo-
gical variables. Current our data therefore indicates a potential
use of blood amino acid profile for developing multivariate in-
dex exclusively associated with a specific physiological state so
that single measurement of an amino acid profile could be used
as an initial stratification for a multitude of disease and nutri-
tional states, and also subsequent personalization of nutrition
and dietary interventions.

Key words: Amino acid, metabolic profile, personalized
nutrition.

DIETARY SUPPLEMENTATION WITH SPECIFIC
AMINO ACID MIXTURES PROMOTES MITO-
CHONDRIAL BIOGENESIS: PHYSIOLOGICAL AND
PATHOPHYSIOLOGICAL RELEVANCE IN MAM-
MALS

E. Nisoli’, G D "Antona?, G. Corsetti’, M. Ragni’, C. Ruoc-
co', A. Fossati’, L.Tedesco!, A.Valerio'

'Department of Medical Biotechnology and Transla-
tional Medicine, University of Milan, Milan, Italy
2Department of Molecular Medicine, University of
Pavia, Pavia, Italy

Nutrients are major regulators of biochemistry and phy-
siology in living organisms, and subtle changes in nutrient
composition result in genetic or epigenetic control of proces-
ses influencing healthspan and survival. Though contentious
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yet, calorie restriction (the reduced intake of calories as foods
without malnutrition) postpones several age-related diseases,
hence extending healthspan and lifespan in many species.
The molecular basis of this long known phenomenon are still
elusive, albeit evidence seem to converge on the reduction of
mitochondria-derived oxidants through the generation of new,
more efficient organelles (mitochondrial biogenesis) (Nisoli et
al., Science 310: 314-317, 2005). Branched-chain amino acids
(BCAAs) display healthy effects both in animals and humans
(Valerio et al., Aging 3: 464-478, 2011). Notably, we reported
that unlike other amino acid mixtures, a BCAA-enriched mix-
ture (BCAAem), promoted mitochondrial biogenesis in cultu-
red cardiomyocytes and skeletal myocytes as well as in heart
and skeletal muscles of sedentary and trained middle-aged
mice. This was accompanied by muscle fiber rejuvenation,
improved locomotor activity and coordination, and extension
of average lifespan (D Antona et al., Cell Metab 12: 362-372,
2010), suggesting that BCAAem acts as a CR mimetic. We then
investigated the BCAAem effects on statin-induced muscle da-
mage in mice. Though known to be rather safe, statin use is
associated with an elevated risk of myopathy, ranging in seve-
rity from asymptomatic increases in creatine kinase to mus-
cle weakness, aches and fatigue, up to the rare fatal rhabdom-
yolysis. We found that BCAAem prevented atorvastatin- and
rosuvastatin-induced structural and functional deterioration
of skeletal muscles in both wild-type and hypercolesterole-
mic mice (ApoE receptor knockout mice on a high-fat diet).
Statin prescription is expected to grow alongside the aging of
population. Dietary supplementation with specific amino acid
mixtures may be an effective strategy to avoid common adverse
effects limiting the adherence to statin therapy in human sub-
jects.

Key words: Amino acids, branched chain amino acids, mal-
nutrition, mithocondria, skeletal muscle.

RECENT ADVANCES IN ARGININE METABOLISM:
ROLES AND REGULATION OF THE ARGINASES

S. Morris

University of Pittsburgh School of Medicine, Pitts-
burg, USA

Arginine is a semi-essential or conditionally essential amino
acid in humans and is a precursor for synthesis of urea, nitric
oxide, polyamines, proline, glutamate, creatine, and agmatine.
Regulation of its metabolism is quite complex and involves
a variety of enzymes, including the arginases. It has become
clear that the arginases, which are expressed as two isozymes
in mammals, play important roles in regulating many aspects
of arginine metabolism in health and disease, including vascu-
lar disease, pulmonary disease, infectious disease, immune cell
function, and cancer. In some cases, aberrant expression or lo-
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calization of the arginases may result in arginine insufficiency,
as in sickle cell disease. Therefore, there is growing interest in
use of arginine supplementation or arginase inhibitors to treat
a variety of conditions. This presentation will highlight recent
advances and questions regarding the roles and regulation of
the arginases.

Key words: Arginase, nitric oxide, endothelial, macropha-
ge.

PS2-14 Dietary reference values for DNA damage
prevention

THE CONCEPT AND RELEVANCE OF DIETARY RE-
FERENCE VALUES FOR DNA DAMAGE PREVEN-
TION

M. Fenech

CSIRO, Nutrigenomics & DNA Damage Diagnostics,
Preventative Health Flagship, Adelaide, Australia

Damage to the genome is recognized as a fundamental
cause of developmental and degenerative diseases. Several mi-
cronutrients play an important role in protecting against DNA
damage events generated through endogenous and exogenous
factors by acting as cofactors or substrates for enzymes that de-
toxify genotoxins as well as enzymes involved in DNA repair,
methylation, and synthesis. In addition, it is evident that either
micronutrient deficiency or micronutrient excess can modify
genome stability and that these effects may also depend on
nutrient-nutrient and nutrient-gene interaction, which is affec-
ted by genotype. These observations have led to the emerging
science of genome health nutrigenomics, which is based on the
principle that DNA damage is a fundamental cause of disease
that can be diagnosed and nutritionally prevented on an in-
dividual, genetic subgroup, or population basis. The following
topics will be discussed: 1) biomarkers used to study genome
damage in humans and their validation, 2) evidence for the
association of genome damage with developmental and dege-
nerative disease, 3) current knowledge of micronutrients requi-
red for the maintenance of genome stability in humans, 4) the
effect of nutrient-nutrient and nutrient-genotype interaction
on DNA damage, and 5) strategies to determine dietary refe-
rence values of single micronutrients and micronutrient com-
binations (nutriomes) on the basis of DNA damage prevention.
This presentation will also identify mportant knowledge gaps
and future research directions required to shed light on these
issues. The ultimate goal is to match the nutriome to the geno-
me to optimize genome maintenance and to prevent pathologic
levels of DNA damage.

Key words: Dietary reference values, DNA damage, preven-
tion, micronutrients, nutriomes.
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VITAMINS AND DNA DAMAGE PREVENTION
I. EImadfa’? A. Meyer'

'Institute of Nutritional Sciences, 1University of
Vienna, Vienna, Austria
2JUNS President

The DNA is constantly exposed to noxious agents from en-
dogenous and environmental sources and the resulting damage
is a major cause of potentially harmful mutations, cell death,
and cancer. Vitamins as antioxidants Insights into DNA oxi-
dation and repair mechanisms have revealed important roles
for vitamins. Indeed, many of these micronutrients are potent
antioxidants in the organism. Some studies showed inverse
correlations between status of alpha-tocopherol and vitamin
C, the most important lipid- and water-soluble dietary antio-
xidants, respectively, with markers of DNA damage. Supple-
mentation with these micronutrients has also shown some
protective effects. Prooxidative properties However, by acting
as scavengers of reactive molecules, antioxidant vitamins have
prooxidant potential as well. Oxidative damage to nucleic
acids by high-dose micronutrient supplements as evidenced
by 8-oxo-deoxyguanosine formation was reported particularly
for vitamin C that is commonly used as an over-the-counter
supplement and also added to many foods as a fortificant or an
antioxidant. As dietary vitamin C supply is generally adequate,
the resulting high intake could be of concern. Vitamins in DNA
maintenance and repair Folate and vitamin B12 are essential
for the supply of 1-carbon units that are required for nucleic
acid synthesis and hence, for DNA maintenance and repair as
well as methylation reactions as part of epigenetic mechanisms.
More recently, epigenetic regulation of DNA damage detection
and repair is being unveiled. Methylation of histones determi-
nes the accessibility of the DNA to repair enzymes. Besides,
activity of repair enzymes themselves is regulated through
methylation. Finally, disturbance of the epigenome resulting
in excessive smooth muscle cell proliferation also seems invol-
ved in the development of atherosclerotic lesions. Vitamins are
protecting factors in the prevention of DNA damage but can at
high doses also become potential promoters.

Key words: DNA damage, DNA repair, vitamins, antioxi-
dants, prooxidants.

MINERALS AND DNA DAMAGE PREVENTION
L. Ferguson
The University of Auckland, Auckland, New Zealand

Three main types of dietary recommendations are cu-
rrently produced by public health agencies: dietary allowances
(DRVs), dietary goals, and dietary guidelines. These figures
provide national targets for selected macronutrients and mi-
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cronutrients, aimed at preventing long-term risks of chronic
diseases including coronary heart disease, type II diabetes
mellitis and cancer. Minerals identified as necessary in certain
amounts for human health are: Calcium, Chromium, Copper,
Fluoride, Iodine, Iron, Magnesium, Manganese, Molybdenum,
Phosphorus, Potassium, Selenium, Sodium and Zinc. Howe-
ver, recommendations in the national guidelines are aimed at
the population, rather than the individual level. The example of
our own studies on Selenium has emphasized how individuals
with certain genotypes and certain disease states require higher
than normal intakes of this mineral, in order to protect against
DNA damage. The optimal Selenium intake level is also impac-
ted by lifestyle factors, especially smoking. Similar are found
for other minerals, including calcium, magnesium and zinc.
There is a strong case for optimizing nutrient requirements at
an individual level, as the amount required to optimize DNA
repair and reduce DNA damage.

References Ferguson, L.R., Karunasinghe, N., Zhu S-T, Han,
D.Y, Triggs, C.M., Wang, A.H. (2012) Understanding hetero-
geneity in supplementation effects of selenium in men: A study
of stratification variables and human genetics in a prospective
sample from New Zealand Current Pharmacogenomics and
Personalized Medicine 10 (3), 204-216.

Ferguson, L. R., Fenech, M. E (2012). Vitamin and mine-
rals that influence genome integrity, and exposure/intake levels
associated with DNA damage prevention. Mutation Research -
Fundamental and Molecular Mechanisms of Mutagenesis, 733
(1-2), 1-3.

Ferguson, L. R., Karunasinghe, N., Zhu, S., Wang, A. H.
(2012). Selenium and its’ role in the maintenance of genomic
stability. Mutation Research - Fundamental and Molecular Me-
chanisms of Mutagenesis, 733 (1-2), 100-110.

Key words: DNA damage, genomic stability, mutagenesis,
selennium.

PHYTONUTRIENTS AND DNA DAMAGE PREVEN-
TION

A. Collins

Department of Nutrition, University of Oslo, Oslo,
Norway

The evidence for protective effects of phytochemicals against
DNA damage in humans is strong, and comes from several di-
rections. Cross-sectional studies have shown negative corre-
lations between the plasma concentration of phytochemicals
(e.g. carotenoids) and DNA base oxidation in peripheral blood
mononuclear (PBMN) cells. Supplementation of the diet with
fruits or vegetables, or with individual phytochemicals, enhan-
ces antioxidant status, as indicated by the resistance of PBMN
cell DNA to ex vivo oxidation by H202 - an effect seen after a
single dose as well as after sustained supplementation. Endo-
genous DNA base oxidation can show a significant decrease,
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especially after long term intervention. The antioxidant effica-
cy of phytochemicals is confirmed in experiments with cells
in culture. On the other hand, large-scale, long-term human
intervention trials with clinical outcomes (disease incidence or
mortality) have shown, overall, no effect of antioxidant supple-
ments, or even a harmful effect. There are also theoretical rea-
sons to doubt the usefulness of antioxidant supplements; reac-
tive oxygen species play an essential role in the inflammatory
response and in cell signalling pathways, and suppressing them
too far may be counter-productive. Intrinsic antioxidant de-
fences have evolved, that — at least in healthy subjects - keep
oxidants in the body within tolerable limits. Phytochemicals,
however, have many other potentially important and beneficial
roles, such as moderating phase I and I metabolism, and, as has
recently been shown, influencing DNA repair capacity.

Key words: Phytochemicals, antioxidants, DNA oxidation,
DNA repair.

PS2-22 The role of nutrition in healthy ageing:
Insight from the CHANCES Project

NUTRITION AND OSTEOPOROTIC FRACTURES
IN THE ELDERLY: INSIGHT FROM THE CHANCES
PROJECT

V. Benetou

Department of Hygiene, Epidemiology and Medi-
cal Statistics, University of Athens Medical School,
Athens, Greece

Bone fractures constitute important causes of morbidity
and mortality among the elderly, especially in the developed
countries. Furthermore, they represent important causes of
long-standing pain and functional impairment, disability and
diminished quality of life. A large proportion of bone frac-
tures in the elderly are related to osteoporosis. Hip fractures,
although represent less than 20% of all osteoporotic fractures,
account for the majority of fracture-related health care expen-
diture and mortality in men and women over the age of fifty.
Osteoporosis and osteoporosis-related fractures result from
the interaction between genes and the environment. Nutrition
plays an important role during childhood and adolescence for
achieving peak bone mass and preventing osteoporosis in la-
ter life. However, the contribution of nutritional factors in the
prevention of osteoporotic fractures among the elderly is still,
largely, unknown. There is limited evidence that specific food
groups (e.g fruits and vegetables), macro- and micronutrients
(e.g protein, certain B vitamins) and dietary patterns (e.g ad-
herence to Mediterranean diet) can have a beneficial or detri-
mental contribution in the incidence of osteoporotic fractures.

The Consortium on Health and Ageing:Network of Co-
horts in Europe and the United States (CHANCES) provides
an important opportunity to investigate the role of individual
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dietary factors, as well as, diet as a whole, in relation to hip
fracture incidence using harmonized data from a population
of elderly individuals from Europe and USA. The final goal of
the consortium is to generate the scientific knowledge required
for the development of evidence-based recommendations and
the implementation of public health interventions for the well-
being of the elderly.

Key words: Nutrition, fractures, osteoporosis, elderly, hip
fractures.

BIOMARKERS AND NUTRITION
E. Jansen

Centre for Health Protection, National Institute for
Public Health and the Environment, Bilthoven, The
Netherlands

CHANCES (Consortium on Health and Ageing: Network
of Cohorts in Europe and the United States) is a collaborative
large-scale integrating project funded by the European Com-
mission (FP7) which aims to produce evidence on ageing-re-
lated health characteristics and determinants in Europe. The
CHANCES project focuses on four groups of chronic diseases
and conditions which are major contributors to the burden of
disease in the elderly: cancer, cardiovascular diseases and dia-
betes, osteoporosis and fractures, cognitive function and psy-
chiatric disorders. In an integrating work-package on Biomar-
kers (WP9) a set of biomarkers will be identified that can act as
a general predictor of health in the elderly, and which correlates
with absence or presence of various age-related chronic disea-
ses. In this WP9 an inventory has been made of the biomarkers
that have already been measured in the various cohorts. For
further analysis we will focus on biomarkers that are thought
to be involved in more than one age-related chronic disease. It
was decided to focus the measurements on one cohort from
Heidelberg (DKFZ) and four cohorts from the HAPIEE study,
Prague, Kaunas, Krakow and Novosibirsk. In these cohorts the
following biomarkers will be measured in serum samples: the
oxidative stress parameters ROM (hydroperoxides), BAP (anti-
oxidant status) and TTP (total thiols); the vitamins 25hydroxy-
vitamin D, folate and vitamin B12; the electrolytes Na, K, Cl,
Ca and Mg and in addition creatinine, uric acid, gamma-gluta-
myl transferase and high-sensitive C-reactive protein. In total
about 13,000 samples will be measured using two (immuno)
auto analyzers. In the present study data will be given on the
measurements of the mentioned biomarkers and the quality
control data. Focus will be put on oxidative stress biomarkers
and vitamins. The relation of these biomarkers with aging, nu-
trition and chronic diseases will be discussed.

Key words: Biomarkers, aging, nutrition, chronic diseases.
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25-HYDROXYVITAMIN D LEVELS AND MORTALI-
TY

B. Schottker, J M. Ordohez Mena, H. Brenner

Division of Clinical Epidemiology and Aging Re-
search, German Cancer Research Center, Heidel-
berg, Germany

Background and objectives: Serum 25-hydroxyvitamin D
levels (25(OH)D) have been linked to mortality in several stu-
dies but comparisons across European countries are lacking.
Objective: It was aimed for an analysis on the association of
serum 25-hydroxyvitamin D levels with all-cause, cardiovas-
cular and cancer mortality in cohorts of the Consortium on
Health and Ageing (CHANCES).

Methods: 25(OH)D was measured in overall around 25,000
subjects aged 50 and over in 8 population-based cohorts:
ESTHER (Germany): n=8,938; Troms® (Norway): n=4,401;
MONICA/KORA-Augsburg (Germany): n=1,267; SENECA
(across Europe): n=824; HAPIEE: n=10,000 (n=2,500 in each
the four centers in Czech Republic, Russia, Poland and Lithua-
nia). Adjusted Cox regression models were used to estimate
hazard ratios (HR) in each cohort and random-effects meta-
analyses to pool results.

Results: As analyses in all cohorts except the ESTHER co-
hort are ongoing, only results from the ESTHER cohort can be
shown now. During 9.5 years of follow-up, 974 study partici-
pants died, among whom 228 died of cardiovascular diseases
and 338 died of cancer. Comparing bottom and top quintile
of 25(OH)D concentrations resulted in HRs for the outcomes
all-cause, cardiovascular and cancer mortality of 1.65 (95%Cl:
1.34-2.03), 1.70 (95%CIL: 1.09-2.64) and 1.12 (95%CIL: 0.78-
1.62), respectively).

Conclusions: Results from the ESTHER cohort showed a
strong association between low 25(OH)D levels and all-cause
as well as cardiovascular mortality but no association with can-
cer mortality. It is now up to analyses in the other CHANCES
cohorts to verify these findings and compare results from diffe-
rent European countries.

Acknowledgements: This study was conducted in the
context of the German Cancer Aid project number 108250
and 108426 and the CHANCES project funded in the FP7
framework programme of DG-RESEARCH in the European
Commission (Grant no. 242244).

Key words: Vitamin D; all-cause mortality, cardiovascular
mortality, cancer mortality, cohort studies.
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PS3-30 Fibres and the
system(FIBEBIOTICS Project)

FIBRES AND THE GUT IMMUNE SYSTEM (EU FIBE-
BIOTICS PROJECT)

J. Mes

Food & Biobased Research, Wageningen, The
Netherlands

gut immune

The human gut and immune system is of utmost importance
to maintain health. Polysaccharides/fibers are amongst the best
studied compounds in relation to support of the gut & immu-
ne system. However, for demonstrable health claims, conclu-
sive scientific evidence is needed. The EU FibeBiotics project
studies the effect on gut and immune health of non-digestible
polysaccharides (NPS) in detail. NPS represent a class of food
fibres composed of polymers of carbohydrates (Dp > 10) that is
not digested by the upper gastrointestinal tract. NPS can have a
complex composition of different types of sugars with variable
linkages, resulting in polysaccharides with different length and
different degrees of branching. It can be expected that different
NPS will have different bioactivity and that source, genetic bac-
kground, processing and food formulation will have an effect
on this bioactivity. Goals of the project are to set up methods
and design strategies for efficient characterisation of NPS and
improving the understanding on bioactivity using in vitro mo-
dels based on human cells or blood derived cells, ex vivo analy-
sis based on intestinal biopsies and on in vivo analysis. As one
of the possible bioactivities is selective growth promotion of
microbiota species or the production of short chain fatty acids
(SCFA), also these are studied in vitro and in vivo. This winter
season a double blind placebo controlled 6 arms pilot trial was
performed, with 40 subjects in each arm. Currently biomarkers
are analysed so no results are available yet. The presentation
will give an overview on previous studies with NPS, strategies
for bioactivity analysis in vitro and in vivo and technologies de-
veloped within the consortium that can be of benefit for other
groups interested to study the gut and immune effects of food
compounds and products.

Key words: Fibre, food formulation, microbiota, short
chain fatty acids, intestine.

DETERMINATION OF BETA-GLUCANS IN FOOD
AND SAMPLES FROM IN VITRO SYSTEMS

S H. Knutsen, A. Rieder, S. Grimmer, S. Ballance

Nofima, Norwegian Institute of Food, Fisheries and
Aquaculture Research, Norway

Linear 1,3-1,4 or branched 1,3/1,6- linked beta-glucans
can all be classified as dietary fibre but are attributed to di-
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fferent effects such as immunological modulation and glu-
cose and cholesterol metabolism. The different beta-glucans
might be quantified by their unique monosaccharides or oli-
gosaccharides motives. For analysis some spectroscopic ap-
proaches (NMR, IR) require purification and isolation of the
polysaccharides due to overlapping spectra with other po-
lysaccharides. Specific enzymes are being used to degrade the
polysaccharides into oligosaccharides and glucose that can
be quantified by colorimetry (Megazyme or GEM assays). In
combinations with chromatography these analysis can give
sequential information on building blocks. The interaction
between cereal beta-glucans and calcofluor can be used with
HPLC and fluorescence detection for determination of mole-
cular weight. This approach can be used to analyze complex
mixtures such as extracts from bread and fermentation cultu-
res, without the needs of isolation and purification. In a batch
mode minute amounts of cereal beta glucans can be quantified
in complex samples (Rieder et al., 2012). On the other hand
precise selection of enzymes, HPLC-systems and proper co-
rrection for the occurrence of free glucose and starch different
types of beta glucans in biological material can be determined.
We will present some new approaches for the quantification of
different types of beta-glucans in fibre ingredients, food and
fermentation fluids with fluorescence spectroscopy upon inte-
raction with certain dyes (calcofluor and aniline blue) or HPLC
analysis (Rieder et al., 2013) of released oligosaccharides. Rie-
der, A., Grimmer, S., L. Aachmann, E, Westereng, B., Kolset,
S.0., and Knutsen, S.H. (2013). Generic tools to assess genuine
carbohydrate specific effects on in vitro immune modulation
exemplified by B-glucans. Carbohydrate Polymers 92, 2075-
2083. Rieder, A., Knutsen, S.H., Ballance, S., Grimmer, S., and
Airado-Rodr ?guez, D. (2012). Cereal p-glucan quantification
with calcofluor-application to cell culture supernatants. Carbo-
hydrate Polymers 90, 1564-1572.

Key words: 3-glucans, bread, HPLC analysis, dietary fibre,
food analysis.

DEVELOPMENT OF INTEGRATED IN VITRO GUT
MODEL PLATFORMS TO STUDY FIBER FERMEN-
TATION AND GUT IMMUNE EFFECTS

S. Possemiers'?, I. Pinheiro’, C. Duysburgh’, I. Scheir-
linck!, M. Marzorati?

'ProDigest, Gent, Belgium
2LabMET, Ghent University, Gent, Belgium

The role of foods on human health (e.g. immune function)
is becoming more and more apparent. Into a large extent, such
effects are mediated through intestinal processes. This is espe-
cially the case for dietary fibers, which may have directimmune
effects, but for which most effects will result from specific fer-
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mentation by the gut bacteria. Given the difficulty of studying
such intestinal processes inside the human body, well-designed
in vitro simulation technologies offer an essential tool to assess
metabolism and bioavailability of actives or modulation of the
intestinal microbiome. ProDigest is specialized in the develop-
ment of in vitro simulation technologies, among which the va-
lidated SHIME® (Simulator of the Human Intestinal Microbial
Ecosystem) technology, an internationally accepted, represen-
tative simulation of the gastrointestinal tract (GIT). However,
altough the predictive value of this model has been long valida-
ted, it does not evaluate the ultimate effects of food ingredients,
such as fibers, on the intestinal epithelium and immune sys-
tem, as it lacks a host biological compartment. Therefore, Pro-
Digest has developed a novel toolbox which allows to evaluate
the biological effect of microbiota and metabolites on gut wall
functioning and the host immune system. The toolbox consists
of the direct coupling of its SHIME technology with human
cell culture models, including co-cultures of epithelial cells and
immune cells and its so-called Host-Microbiota-Interaction
module. This patented technology can be coupled with the
SHIME and therefore allows to evaluate the metabolic fate of
active ingredients in the intestine, their effect on the complete
intestinal environment (e.g. microbiota changes) and the resul-
ting modulation of gut epithelial and immune functioning; and
this all in one integrated platform. Being part of the FibeBiotics
project, the technology will be described in this presentation,
based on proof-of-concept fiber fermentation and immune
modulation studies.

Key words: Gastrointestinal tract, SHIME, gut bacteria,
prebiotics, immunity.

PS3-38 HEALTHGRAIN Forum Symposium - Ce-
real foods and health - New results and science
based nutrition guidelines

CEREALFOODS AND COMPONENTS IN OURDAILY
DIETS AND THEIR IMPORTANCE FOR HEALTH

G. Riccardi

Department of Clinical Medicine and Surgery, Fede-
rico Il University, Naples, Italy

Background and objectives: Cereal foods are the most im-
portant component of the human diet; they are major contribu-
tors of dietary carbohydrates and, therefore, play an important
role in energy and substrate metabolism. The relevant literature
has been reviewed to better understand the relationship bet-
ween cereal food intake and major chronic non communica-
ble diseases (NCD), trying to elucidate potential mechanisms
linked to food constituents.

Methods: A PubMed search has been undertaken utilizing
as key-words cereals (refined and wholegrain) plus other terms

Ann Nutr Metab 2013;63(suppl 1):1-1960 103



identifying NCD and associated relevant body functions; both
epidemiological and human intervention studies have been in-
cluded.

Results: Relationships between cereal food consumption
and health outcomes have heterogeneous patterns, depending
on the type of cereal, on whether cereals are consumed as who-
legrain or in refined form, on the amount of fibre, food struc-
ture, glycemic index, polyphenol content, micronutrients, etc.
Recent research indicates as relevant for health not only the
rate of starch accessibility and digestion in the small intestine,
but also carbohydrate fermentation in the gut. Prebiotic com-
pounds present in cereal products may influence the composi-
tion of intestinal microbiota and promote production of short
chain fatty acids in the colon; this may represent one of the
relevant mechanisms of the beneficial impact of many cereal
foods on energy, glucose and lipid metabolism and intestinal
cell proliferation (linked to the risk of cancer).

Conclusions: Epidemiological surveys consistently show
an association between cereal consumption (mostly whole-
grain) and prevention of several NCD; however, there is a gap
between the health benefits shown in observational studies and
the elucidation of the mechanisms involved. More research
(particularly human intervention studies) is needed to fill this
gap and provide solid grounds for more specific guidelines for
cereal food consumption at the population level.

Key words: Cereal foods, health benefits, blood glucose re-
gulation, energy metabolism, plasma lipids.

WHOLE-GRAIN AND FIBER INTAKE AND COLO-
RECTAL CANCER; NEW RESULTS FROM THE HEL-
GA AND EPIC COHORTS

A. Olsen', C. Kyra', G S. Skeie?, A. Tignneland'

'Danish Cancer Society Research Center, Danish
Cancer Society, Denmark

2Department of Community Medicine, University of
Tromsga, Norway

Background and objectives: Recently, World Cancer Re-
search Fund stated that intake of dietary fiber is convincingly
related to lower risk of colorectal cancer. When looking into
sources of dietary fiber, cereals emerged to be the food group
showing the strongest association. The content of dietary fiber
constitutes one of the main differences between refined grains
and whole grains. The association seen with cereal fiber may
consequently partly be assigned as evidence for whole grains.
None of the published cohort studies on wholegrain intake
and colorectal cancer have been able to evaluate the potential
different effects of the main cereals: wheat, rye and oats. Un-
detailed baseline information about whole-grain intake makes
studies of associations to disease a challenge in most existing
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cohorts, using a biomarker to estimate whole-grain intake can
overcome this problem.

Methods: In this presentation associations between dietary
fiber and whole-grain intake and incidence of colorectal can-
cer, by use of detailed questionnaire information in a Nordic
cohort (HELGA) and by use of the biomarker alkylresorcinols
in a European cohort (EPIC) will be shown.

Results: In the HELGA cohort intake of dietary fiber, espe-
cially from cereal sources, and whole grains was found associa-
ted with lower colorectal cancer incidence. The strongest asso-
ciation was seen for whole grain wheat, with non-significant
associations for oats or rye. In the EPIC cohort, whole-grain
intake was measured by plasma levels of the phenolic lipids
alkylresorcinols that is a validated biomarker for whole-grain
wheat and rye intake. Plasma levels of alkylresorcinols were not
found related to overall colorectal cancer, but lower incidence
of distal colon cancer was seen among those with highest levels.

Conclusions: These studies confirm that whole grains may
play a role in colorectal cancer prevention. The results are,
however, preliminary and must be interpreted as such.

Key words: Whole grains, dietary fiber, alkylresorcinols,
colorectal cancer, epidemiology.

HEALTH BENEFITS OF WHOLE GRAIN WHEAT: IN-
TERVENTION STUDY CLARIFYING UNDERLYING
MECHANISMS AND THE ROLE OF POLYPHENOLS
BOUND TO DIETARY FIBRE

V. Fogliano, P. Vitaglione

Department of Food Science, University of Naples
‘Federico II' Portici, Naples, Italy

Background and objectives: Epidemiological studies as-
sociate whole grain (WG) consumption to reduced CVD risk,
body weight and abdominal circumference. Data obtained by
intervention studies were not conclusive. Evidence from ani-
mal and few human studies indicated that prebiotic dietary fi-
bre ameliorates metabolic syndrome. Whole grain, especially
wheat and rye, present a large amount of polyphenols (mainly
ferulic acid) bound to dietary fibre. This study aims to assess
the role of dietary fiber polyphenols on health benefits of WG.

Methods: A commercial WG product, was selected. Eighty
healthy overweight subjects were enrolled. Forty volunteers
replaced equicaloric portions of specific foods with 68 g WG/
day for 8 weeks; the other half did not change their diets. At
baseline, and after 4 and 8 weeks, body weight, waist and hip
circumferences, bioimpedance analysis and blood, urine and
feces collection was measured. Markers linked to bioavailabili-
ty of ferulic acid and several polyphenols (by HPLC/MS/MS),
to inflammatory status (several cytokines by multiplexed im-
munometric assay), to lipid and glucose metabolism as well as
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to the overall nutritional status and appetite, were measured.
Metagenomic analysis of feces was run to evaluate the influen-
ce of intestinal microflora composition on the health benefit of
a WG-enriched diet.

Results: 63 subjects (34 treated with WG and 29 controls)
completed the study. Preliminary results indicate different con-
centration trends for inflammatory cytokines and ferulic acid-
related metabolites in blood collected from subjects who con-
sumed WG compared to control subjects over the study period.
Data analysis is still ongoing and all final results will be crossed
with metagenomic data to ascertain the role of individual mi-
croflora on bioavailability of polyphenols bound to WG dietary
fiber as well as on health effect.

Conclusions: Consumption of wheat whole grain might
improve inflammatory status in overweigh subjects:

Key words: Whole grain, ferulic acid, prebiotic, inflam-
mation.

WHOLE GRAIN WHEAT INTAKE - IMPACT ON
WEIGHT LOSS, BODY COMPOSITION AND CAR-
DIOMETABOLIC FACTORS - RESULTS FROM IN-
TERVENTION STUDIES

P. Kris-Etherton, K. Harris

Department of Nutritional Sciences, Pennsylvania
State University, University Park, USA

Background and objectives: Cardiometabolic syndrome
(CMS) is characterized by three of the following criteria, in-
creased visceral adiposity, hypertension, hyperglycemia, hy-
pertriglyceridemia, and low HDL-cholesterol. Weight loss is
standard treatment for CMS.

Methods: A literature review was conducted to evaluate
whole grain (WG) wheat intake, weight loss and CMS risk fac-
tors.

Results: Epidemiologic evidence demonstrates a decreased
risk of CMS and type 2 diabetes with WG > 2 servings/day). A
systematic review of 21 prospective studies demonstrated that
consuming 3-5 sv/d of WG (48-80 g/day) versus consump-
tion rarely lowered risk of type 2 diabetes 21%, and decreased
weight gain over ~10 years (1.27 vs. 1.64 kg, P=0.0001). The
Health Professionals Study reported that every 40-g/d incre-
ment of WG consumption was associated with a reduction of
0.49 kg in body weight over 8 years. In three prospective cohort
studies with 120,877 subjects, weight gain was inversely asso-
ciated with WG intake (-0.37 Ib). Intervention studies have not
shown consistently that WG enhance weight loss or improve
insulin sensitivity; there is some evidence that replacing refi-
ned with WG may benefit individuals with insulin resistance/
prediabetes. Also, WG decrease body fat % more than refined
grains in response to weight loss (-3% vs -2.1%; P = 0.04). Re-
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sults from 20 RCTs reported that WG reduced fasting glucose
(-0.93 mmol/L), total cholesterol (-0.83 mmol/L) and LDL-C
(-0.72 mmol/L). Many studies also have reported a hypotensive
effect of WG mediated by improvements in body weight, dysli-
pidemia, and insulin resistance.

Conclusions: Epidemiologic studies show benefits of WG
on CMS, including body weight. Mixed results from clini-
cal studies on body weight might be explained by different
methodologies, including type and amount of WG consumed.

Key words: Whole wheat grain intake, risk of cardiometa-
bolic syndrome, weight loss, body composition.

GLOBAL DIETARY WHOLE GRAIN RECOMMEND-
TIONS: A HARMONISED OR MULTIFARIOUS MES-
SAGE?

F. Thielecke? A. Nugent', TE. Siong?, C J. Seal*

'"University College Dublin, Institute of Food and
Health, Dublin, Ireland

2Cereal Partners Worldwide, Lausanne, Switzerland
3TES NutriHealth Strategic Consultancy, Malaysia
“Human Nutrition Research Centre, School of Agri-
culture, Food and Rural Development, Newcastle
University, Newcastle upon Tyne, UK

Background and objectives: Dietary recommendations for
whole grain intake exist in a number of countries worldwide,
however, the nature and wording of these recommendations
have not been characterized to date.

Methods: Using a combination of literature searches and
direct enquiry, this research reviewed current whole grain re-
commendations around the globe to assess presence/absence,
rationale and diversity in emphasis and wording.

Results: The level of emphasis placed on dietary whole
grain intake is hugely variable globally. For some countries,
clearly defined dietary recommendations for whole grain in-
take exist which are supported by policy and health promotion
campaigns. In these instances, quantitative recommendations
may co-exist whereby a numerical value is ascribed providing
a benchmark or ‘target’ for population intakes. However, this
value can vary between countries and is sometimes related to a
gram intake (e.g. 48g/d) or number of servings per day (e.g. 3
x 16 servings). In other countries, whole grain-specific dietary
recommendations may be deemed as secondary, whereby they
usually form part of broader guidelines on carbohydrate and/or
fibre intakes or even general healthy eating guidelines. Where
this occurs, the recommendations are typically less prescriptive
and may be more difficult to disentangle from the primary re-
commendation. This can make the impact of any public health
campaigns difficult to assess. Finally, in some regions, dietary
recommendations for whole grain intake do not exist at all.
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Conclusions: This review critiques the evidence regarding
dietary recommendations for whole grain intake worldwide.
The results indicate that there is a lack of a harmonized messa-
ge which may result in potential confusion for the consumer,
lessen the impact of public health messages and pose barriers
to trade for the food industry.

Key words: Diet, whole grain, recommendations.

PS4-46 Functional roles of human milk and other
selected oligosaccharides

ISOLATION, CHARACTERIZATION AND FUNCTIO-
NAL ROLES OF HUMAN MILK OLIGOSACCHARI-
DES

C. KunZz', S. Rudloff1,?

'Institute of Nutritional Sciences, University of
Giel3en, Gie3en, Germany

2Department of Pediatrics, University of Giel3en,
Giel3en, Germany

Since the discovery of human milk oligosaccharides (HMO)
more than 60 years ago, research has faced major challenges
including (i) the development of methods to identify and cha-
racterize these components, (ii) the need to use HMO fractions
for functional studies since single HMO were not available, and
thus (iii) the low availability of large quantities of single HMO
for animal and human studies. In the last 10 years, there has
been a tremendous progress in all these areas. Based upon in
vitro experiments, animal studies and a few association studies
in humans, many functions of HMO have been proposed. Re-
cent animal studies support HMO functions shown in vitro.
Concomitantly with these observations, progress in biotechno-
logy today allows the production of at least some of the major
HMO to be potentially added to infant formula. To be able to
decide which compound should be used in which concentra-
tions or combinations, studies are needed regarding absorp-
tion, metabolism and physiological functions in infants. Stri-
kingly, the pattern of oligosaccharides in human milk depends
on the mothers Lewis blood group specificity and secretor/
non-secretor status. HMO are mainly characterized by type 1
structures (Galal-3GlcNAc-linkages). Milk of other species in-
cluding apes and monkeys either contains only or mainly type
2 oligosaccharides (Galal-4GlcNAc-linkages). It seems likely
that type I HMO exert specific effects in breast-fed infants.
Here, we will focus on the potential of HMO to influence the
microbial composition in the gastrointestinal tract, the adhe-
sion of pathogens to the epithelium, and inflammatory proces-
ses after intestinal absorption. In addition, an increasing num-
ber of publications indicate a link between the blood group and
secretor status of an individual and the risk for diseases, such
as inflammatory gastrointestinal diseases. Thus, not only the
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HMO content but also the their pattern may be relevant for the
infants” health.

Key words: Gastrointestinal tract, human milk, infant for-
mula, oligosaccharides.

BASIC ASPECTS OF HUMAN MILK OLIGOSACCHA-
RIDES; NEW PRECLINICAL AND EX-VIVO OBSER-
VATIONS

P. Prieto’, K. Goehring’, S. Davis', J. Bienenstock? R.
Buck’

'Abbott Nutrition, Strategic Research Department,
Columbus, Ohio, USA

2Department of Pathology and Molecular Medicine,
McMaster University, Hamilton, Ontario, Canada

We have previously demonstrated that a soluble human
milk glycan (SMG) can be produced in kilogram scale and
conducted preclinical, toxicological and clinical studies to
demonstrate its safety of use and probe for biological effects.
We decided to focus our research on interactions of the most
abundant soluble milk glycans with different cellular and tissue
systems to identify biological activities that may be consistent
with health benefits. We determined concentrations of SMGs
in mother’s milk, and plasma and urine of breast-fed infants
to evaluate the possibility of systemic effects. We also exposed
respiratory epithelia and peripheral blood mononuclear cells
to SMGs before challenging them with respiratory viruses. We
then measured viral load and cytokine profiles to ascertain the
ability of these SMGs to protect from infection and modulate
immune responses . We also explored topical effects in the gas-
trointestinal system by assessing the effect of SMGs on cell lines
representing different stages of maturation of human intesti-
nal tissue. Furthermore, we measured the effect of fucosylated
glycans on ex vivo rodent intestine and measured the ability
of these carbohydrates to modulate peristaltic movement . We
found that the plasma and urine concentration of the most
abundant free soluble glycan of human milk, 2 fucosyllactose,
in breast-fed infants correlates with the concentration of this
carbohydrate in milk of the corresponding mother. We also
found that different SMG decrease the viral load of specific res-
piratory viruses and impact cytokine responses with a marked
modulation of IP-10, which is a recognized biomarker of res-
piratory disease susceptibility and inflammation. In addition,
specific SMG emulate differentiation of intestinal cell lines and
modulate neurally dependent colon contractions in rodent in-
testinal explants. These novel findings indicate SMG have the
potential to deliver local and systemic health benefits.

Key words: Cytokine, glycans, human milk, oligosacchari-
des.
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THE ROLE OF HUMAN MILK OLIGOSACCHARIDES
IN INTESTINAL COLONIZATION

A. Walker

Harvard Medical School, Massachusetts General
Hospital, Boston, USA

Human breast milk contains numerous functional compo-
nents which facilitate the newborn’s adjustment to the extrau-
terine environment. of major importance to the newborn is an
appropriate initial colonization of the intestine. Such coloni-
zation assures the development of intestinal mucosal and sys-
temic immune function leading to immune homeostasis and
preventing the expression of allergic and immune-mediated
diseases in later life. Breast milk contains several factors that
help to establish a symbiotic relationship between the coloni-
zing bacteria and the host. A major component of breast milk is
oligosaccharides which comprise eight percent of the total nu-
trients and represents a diverse array of oligosaccharides. The
oligosaccharides, also known as probiotics, bypass small intes-
tinal digestion and enter the colon where they are fermented
into short chain fatty acids (ascetic, butyric, proprionic, etc.)
producing and acidic intrauterine environment. This collective
environment favors the proliferation of specific probiotic bac-
teria, e.g., Bifidobacteria, Bacteroides, and Lactobacillus, which
colonize the intestine in large quantities early in postpartum
existence and preferentially stimulate appropriate innate and
adaptive immune responses. In addition, the breast milk en-
vironment stimulates these probiotic bacteria, particularly Bi-
fidobacteria, to activate their specific genes which favor pro-
tection from pathogens including specific anti-inflammatory
responses. The composition and quantity of oligosaccharides
(prebiotics) in breast milk is dynamic with more diverse and
larger quantities present in colostrum and breast milk from
mothers who delivery preterm infants. Accordingly, breast
milk comprehensively contributes to the initial colonization
of infant’s gut and indirectly helps protect the newborn from
insult in the extrauterine environment.

Key words: Human milk, intestine, oligosaccharides, im-
mune system, prebiotics, probiotics.
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NONABSORBABLE OLIGOSACCHARIDES: JUST
PREBIOTICS?

O. Martinez-Augustin’, M. Ortega-Gonzdlez?, F. Capi-
tdn-Canadas?, B. Ocon’, . Romero-Calvo?, A. Zarzuelo?,
M D. SudreZz', F. Sdnchez de Medina*

'Department of Biochemistry and Molecular Bio-
logy I, CIBERehd, University of Granada, Granada,
Spain

2Department of Biochemistry and Molecular Biolo-
gy ll, University of Granada, Granada, Spain
3Department of Pharmacology, University of Grana-
da, Granada, Spain

‘Department of Pharmacology, CIBERehd, Universi-
ty of Granada, Granada, Spain

Prebiotic effects of non absorbable glucids (NAGs) have
been widely studied and depend mainly on the fermentation
by the colonic microbiota. Nevertheless, before reaching the
colon, NAGs go through the small intestine and are in contact
with the intestinal epithelium and, in intestinal pathologies,
they can even reach other layers of the intestine. On the other
hand there is some evidence indicating that prebiotics could
be transported by the intestinal epithelium. Little is known
about non prebiotic effects of NAGs but it is widely known
that carbohydrates interact with different cell types, and NAGs
have been reported to bind to specific receptors on cells of
the immune system, suggesting that microbiota-independent,
immune-modulatory effects play a role as well. In fact, recent
research with different cell lines and primary cultures indicate
that NAGs interact with different receptors in intestinal epithe-
lial cells, macrophages and lymphocytes regulating signal
transduction pathways and the subsequent expression various
cytokines. NAG also may exert modulatory actions in germ
free mice, supporting that direct effects occur in vivo. Differen-
ces among several milk oligosaccharides including oligofruc-
tose, inulin, goat’s, cow’s and human milk have been described.
Non-prebiotic effects of NAGs have been related to their bene-
ficial effects on allergy and to a possible role in the intestinal
defense. The relevance of these findings will be discussed.

Key words: Prebiotics, intestinal epithelial cells, immune
cells, signal transduction pathways, non absorbable glucids.
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PREBIOTIC MODULATION OF THE HUMAN GUT
MICROBIOTA: IS THIS A HEALTH BENEFIT?

R A. Rastall

Department of Food and Nutritional Sciences, The
University of Reading, Reading, UK

It is recognised that the complex microbial ecosystem in the
human colon has a profound impact on health. This has led to
approaches to improve health via the nutritional manipulation
of this ecosystem.

Functional food ingredients have the potential to modula-
te the colonic microbiota and its metabolic profile to promote
health. Traditionally, this has been by the administration of live
bacterial supplements, or probiotics. Whilst specific, carefu-
lly selected bacterial strains can have health benefits, it is not
possible to bring about large changes in the colonic microbio-
ta this way. In 1995 the concept of prebiotics was introduced
and several definitions have followed with the most recent one
published in 2010. Essentially prebiotics are food ingredients,
supplements or components that escape digestion in the small
intestine and reach the colon largely intact. They are then se-
lectively fermented by health-positive members of the colonic
microbiota. All recognised prebiotics are carbohydrates such as
fructo-oligosaccharides, inulin and galacto-oligosaccharides.
Many more are being investigated.

Much of the early work on prebiotics focused on increasing
the relative populations of bifidobacteria and lactobacilli. These
are non-pathogenic species with a range of recognised health-
positive attributes including inhibition of intrinsic and extrin-
sic pathogens, modulation of immunity and vitamin synthesis.
The health attributes of these organisms are still being explored
in laboratory and human volunteer trials and data are accumu-
lating to support their use in a range of chronic and acute gut
disorders. Recent thinking, however, has focussed increasingly
on the metabolites produced by the colonic microbiota and the
impact of these metabolites on health is being studied. This wi-
dening of emphasis is stimulating debate over the definition of
prebiotics.

This talk will examine the evolving view of what is meant
by a prebiotic, and critically examine how they might act to
increase health.

Keywords: Gut microbiota; prebiotics; gut health.
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GUT MICROBIOTA IMPACT ON METABOLIC DI-
SORDERS ASSOCIATED WITH OBESITY

N. Delzenne

Université Catholique de Louvain, Louvain-la-Neu-
ve, Belgium

Experimental data in animals, but also observational stu-
dies patients, suggest that the composition of the gut micro-
biota differs in obese versus lean individuals, in diabetic versus
non diabetic patients, or patients presenting other diseases as-
sociated with obesity or nutritional dysbalance, such as non al-
coholic steatohepatitis. Several observation studies in humans
allow to point out interesting bacterial targets, such as Bifi-
dobacterium spp., which abundance is inversely correlated to
obesity and diabetes; Faecalibacterium praustnizii, that could
be involved in the control of diabetes-related inflammation, or
Akkermansia muciniphila, involved in mucus layer regulation,
which has been shown to be inversely correlated with obesi-
ty. We have recently confirmed, in an intervention study with
fructan prebiotics versus placebo in obese women, that, even if
the increase in Bifidobacteria remains the major and common
signature of the prebiotic approach, a complex modulation of
the gut microbial ecology - that can be studied through both
bacterial genomic analysis and host fluids metabolomics- oc-
curs upon prebiotic treatment in obese individuals. Some bac-
terial changes are clearly related to a decrease in inflammation,
others the improvement of fat mass and of metabolic altera-
tions. The mechanistic studies suggest that the changes in the
gut microbiota occurring upon prebiotics, can be related to
an improvement of gut bacterial functions implicated in the
regulation of host energy homeostasis. The promotion of gut
hormones release, changes in the gut barrier integrity, and/or
the release of bacterial-derived metabolites could all participa-
te in the improvement of host health in the particular context
of overfeeding and obesity.

Key words: Gut microbiota, obesity, prebiotics, inflam-
mation, gut peptides.

PREBIOTICS IN INFANT NUTRITION
R. Closa-Monasterolo’?

"Hospital Universitari Joan XXIIl de Tarragona, Tarra-
gona, Spain

2Institut d’Investigacioé Sanitaria Pere Virgili, Univer-
sitat Rovira i Virgili, Reus, Tarragona, Spain

Before birth, the gastrointestinal tract is sterile; it occurs
immediately after birth that the gastrointestinal tract become
colonised by bacteria from the mother and the birthing envi-
ronment. The developing microbiota and its composition is

Abstracts



thereby influenced by a number of factors such as the type of
delivery (caesarean section showing lower numbers of Bifido-
bacteriumfragilis and higher counts of Clostridium difficile in
comparition to vaginally birth), the stage of maturity, antibiotic
therapy and feeding practices. Breastfed infants, for instance,
have different flora that is mainly composed of Bifidobacte-
riaand Lactobacillus in comparison with formula-fed infants,
displaying a more complex flora with a predominance of Clos-
tridia, Bacteroides and Streptococci. Moreover, it has been ob-
served that breast-fed infants grow and developed differently
with reduced incidences of late-onset neonatal infection, ne-
crotizing enterocolitis, infections, allergy and childhood obesi-
ty. There is also evidence that infant feeding can influence the
risk of metabolic syndrome later in life.

Whereas human milk contains about 8% of total carbohy-
drates in the form of prebiotic oligosaccharides that selectively
favour the growth and residence of lactic acid bacteria in the
infant gut, infant milk formulas do not contain such prebio-
tics unless they are enriched. Meanwhile several studies have
examined the impact of prebiotic supplementation with inulin,
ologofructose and Orafti"Synergyl to infant formula in pae-
diatric populations, feeding improvement in gut flora compo-
sition, increased stool frequency and promoting softer stools.

Further benefits of prebiotic supplementation show preven-
tive protection against the development of atopic dermatitis or
infections.

One of this studies published recently by Veereman-Wauter
and co-workers assesses the effects of an infant formula supple-
mented with 0.8g/dL Orafti®Synergyl in newborns in a ran-
domized controlled trial of 4 weeks. Orafti"Synergyl supple-
mented formula showed similar efficacy as a “GOS:FOS (90:10)
supplemented formula in promoting a stool consistency and
microflora closer to the breastfed pattern.

This work led to the development of the Bambinol stu-
dy which addresses tolerance, safety, and eflicacy of an
Orafti®Synergyl supplemented infant formula during the first
four months of life.

The Bambinol study was set up in double-blind, rando-
mized, placebo-controlled design with two groups of neo-
nates receiving and infant formula supplemented with 0.8g/
dL Orafti®Synergyl or an infant formula without prebiotics
as control (n=252) for four months. An additional reference
group of breast-fed infants (129) was monitored in parallel.
Results showed similar growth, milk intake, and fluid balance
and biochemical values in the intervention and control groups,
demonstrating the safety of Orafti"Synergyl supplementation.
Additionally, Orafti®Synergyl promote a deposition pattern
closer to the mother milk with improved stool frequency and
consistency versus de control formula. An important finding
from this study is that the favourable softer stools were not
associated with disturbed water balance. Moreover, a trend
of increasing Bifidobacterium in faecal flora was seen with
Orafti®Synergyl, without any side effects compared to the stan-
dard formula. In conclusion, the study demonstrates that the
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supplementation of 0.8g/dL Orafti®Synergyl to formula milk
during the first four month of life is safe and effective in terms
of gut health.

Key words: Inulin, oligrofructose, prebiotics, infant formu-
la.

ROLE OF PREBIOTICS IN REGULATING ENERGY
INTAKE AND BODY WEIGHT

R A. Reimer

Faculty of Kinesiology, University of Calgary,
Calgary, Alberta, Canada

The human food supply has changed drastically over the
past 50-75 years, including reduced dietary fiber content, with
an alarming increase in obesity following close behind. In res-
ponse, there is a growing interest in value-added foods that will
help curb the obesity epidemic. The effectiveness of dietary fi-
ber, particularly prebiotic inulin-type fructans, to aid in weight
management is supported by convincing data in animal studies
and a growing body of evidence from human clinical studies.
This presentation will highlight the mechanisms by which pre-
biotic fiber acts to regulate body weight with a special focus on
gut satiety hormones. Furthermore, given the demonstration
that the susceptibility to obesity can be programmed early in
the course of development, the influence of prebiotic fiber on
maternal health during pregnancy and offspring health will
also be discussed. The overall goal of this presentation is to
highlight the latest evidence for role of prebiotic fibers in body
weight management across the lifespan.

Key words: Prebiotic, Energy Intake, Obesity.
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RED WINE POLYPHENOLS AND HUMAN HEALTH

C. Andres-Lacueva'?, M. Urpi-Sarda’?, R. Vdzquez-Fres-
no'3, S. Tulipani'>%, M. Rotchés-Ribalta’?, M. Boto-Or-
donez'** M. Queipo-Ortuno®’, G. Chiva**, R. Estruch®,
F J. Tinahones**¢, R. Llorach'?

"Nutrition and Food Science Department, XaRTA-
INSA, Pharmacy Faculty, University of Barcelona,
Barcelona, Spain

’Ingenio-CONSOLIDER Program, FUN-C-FOOD
CSD2007-063, Ministry of Science and Innovation,
Barcelona, Spain

3Department of Internal Medicine, Hospital Clinic,
Institut d'Investigacié Biomédica August Pii Sunyer
(IDIBAPS), University of Barcelona, Spain

“CIBER Fisiopatologia de la Obesidad y la Nutricién,
Instituto de Salud Carlos lll, Spain

Laboratorio de Investigaciones Biomédicas del
Hospital Virgen de la Victoria (Fundacion IMABIS),
Malaga, Spain

Servicio Endocrinologia y Nutricién del Hospital
Universitario Virgen de la Victoria, Malaga, Spain

Background and objectives: Epidemiological studies have
associated moderate consumption of red wine (RW) to a lower
risk of coronary heart disease. The aim of this study was to eva-
luate RW polyphenols as biomarkers of intake and effect on hu-
man health using targeted and untargeted approaches by mass
spectrometry (MS) and Nuclear Magnetic Resonance (NMR).
The potential prebiotic effect of wine polyphenols on human
feces microbiota was evaluated.

Methods: High cardiovascular risk subjects followed three
interventions (28 days each) in a randomized crossover clini-
cal trial: dealcoholized-RW (DRW)(272mL/day, polyphenols-
control), RW (272mL/day) and Gin (100mL/day, alcohol-
control). Urine samples (24h) were collected and analyzed by
UPLC-MS/MS, HPLC-q-TOF-MS and 1H-NMR. Multivariate
(Orthogonal Partial Least Square: OPLS) and univariate sta-
tistical analysis (ANOVA, Friendman and Wilcoxon’s signed-
rank tests) were used to compare treatments.

Results: Targeted analysis identified up to 21 resveratrol
(RV) metabolites [phase II conjugates of RV and dihydrores-
veratrol (DHR) as microbial metabolites] after RW and DRW
consumption. Besides others, glucuronide conjugates of dihy-
droxyphenylvalerolactone, RV and DHR identified by untar-
geted HPLC-q-TOF-MS were discriminant by OPLS analy-
sis after both wines compared with gin intake. Endogenous
3-methyl-2-oxovalerate, a branched-chain aminoacid (BCAA)
metabolite, was highly excreted after RW and DRW intakes..
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Considering the microbial composition in feces, Fusobacte-
rias, Enterococcus spp, Bifidobacteria, Blautia Coccoides and
Eggertella lenta were significantly increased after DRW and
RW comparing with baseline.

Conclusions: The use of multivariate statistical approaches
can elucidate new biomarkers in high cardiovascular risk sub-
jects after RW consumption. Presence of metabolites from
BCA As pathway could suggest an increase in the global energe-
tic metabolism. This study showed that RW consumption can
significantly modulate the growth of selected gut microbiota in
humans, which suggests possible prebiotic benefits associated
with the inclusion of RW polyphenols in the diet. This trial was
registered at controlled-trials.com as ISRCTN88720134.

Key words: Wine, biomarker, metabolomic, metabolic pro-
filing, LC/MS, NMR.

MULTI-FUNCTION OF GALLATE FOR HUMAN
HEALTH

SJ. Chang
National Cheng Kung University, Tainan, Taiwan

Gallic acid (3,4,5-trihydroxybenzoic acid.) is one of phyto-
chemicals and is found in many plants, such as gallnuts, tea
leaves, and Toona sinensis leaves. Gallic acid (GA) and its de-
rivatives (gallate) have been regarded to possess anti-oxidant,
anti-obesity, anti-atherosclerotic, anti-diabetic, and anti-cancer
effects in animal and human studies. GA is part of the structure
of other polyphenols, and commonly used in laboratories as
standard to measure the concentration of phenolics and po-
lyphenols in plant extracts. GA has two functional groups hy-
droxyl and carboxylic acid groups. It can yield numerous esters
and salts derivatives including digallic acid which is formed by
the reaction of two gallic acids such as epigallocatechin gallate
(EGCQG). EGCG, the major and active compound in green tea,
is a powerful antioxidant and has been shown to protect against
heart diseases and cancer in numerous studies. Tannins, esters
of digallic acids, have shown potential anti-viral, anti-bacterial
and anti-parasitic effects. Recent studies indicated that GA, the
major compound in the ethanolic extract of Toona sinensis
leaves, decreased the hyperglycemia and insulin resistance in
the type 2 diabetic mice, and reduced the lipid accumulation
in the adipocytes and oleic acid treated hepatocytes, which is
beneficial for body fat control and fatty liver. Molecular mecha-
nism underlying was through peroxisome proliferator activa-
ted receptor alpha (PPARY) due to the increased expressions of
PPARY and its downstream genes responsible for glucose and
lipid metabolism by GA. Protein analysis indicated that GA
reduced the expression of proteins responsible for gluconeo-
genesis and lipogenesis, leading to the reduced hepatic glucose
production and lipid accumulation in liver of diabetic mice.
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Thus, GA and its derivatives with a variety of biological ac-
tivities protect human from metabolic disorders, suggesting to
be developed into new adjunctive agents for human health.

Key words: Human health, phytochemicals, gallate, oxida-
tive damage, viral infection, metabolic disorder.

GARLIC-DERIVED COMPOUNDS FOR THE PRE-
VENTION OF LIFESTYLE-RELATED DISEASES

T. Seki, K. Watanabe, T. Imai, A. Sato, Y. Kagawa, T. Ho-
sono

Department of Chemistry and Life Science, Nihon
University, Fujisawa, Japan

Garlic (Allium sativum L.) has long history as food with
characteristic flavor and some medicinal properties. Modern
scientific research revealed that wide variety of dietary and
medicinal functions of garlic such as antimicrobial, antiobesity,
antihypertensive, antithrombotic, and anticancer effects. The-
se potent activities are mostly attributed to sulfur compound
derived from garlic. Actually, garlic contains great amount of
sulfur in comparison with other edible vegetables. The sulfur
is usually stored as amino acid including S-allyl-L-cysteine
sulfoxide, S-methyl-L-cysteine sulfoxide in the garlic. Cha-
racteristic flavor is generated by the reaction of CS-lyase and
S-allyl-L-cysteine sulfoxide or S-methyl-L-cysteine sulfoxide,
when the cellular structure of garlic is disrupted. Diallyl thio-
sulfinate (allicin) and allyl methyl thiosulfinate are generated
by the enzymatic reaction, and several kinds of sulfides are
further generated by the following spontaneous reactions with
sulfinates produced by CS-lyase. The sulfides including diallyl
trisulfide, diallyl disulfide, allyl methyl trisulfide, diallyl sulfide
are more stable than the sulfinates. In the crushed garlic, more
than 20 kinds of sulfide compounds could be detected; howe-
ver, their functions are different from one another; e.g., allicin,
allyl methyl trisulfide, and diallyl trisulfide have potent anti-
microbial, antithrombotic, and anticancer activity, respectively.
Food function of garlic against lifestyle-related diseases inclu-
ding antiobesity, antithrombotic and antileukemic properties
of these sulfides, and some of their molecular basis will also be
discussed in this paper.

Key words: Cancer, garlic, obesity, thrombosis.
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PHYSIOLOGICAL FUNCTIONS OF A FLAVOR COM-
PONENT FROM SHIITAKE MUSHROOMS

H. Kumagai, M. Akao

Department of Chemistry and Life Science, College
of Bioresource Sciences, Nihon University, Japan

Background and objectives: Shiitake mushrooms (Lenti-
nula edodes) are appreciated for their specific flavor and often
used in Japanese cuisine. The flavor compounds from shiitake
mushrooms are cyclic sulfuric compounds, which are formed
from lentinic acid by enzymes when they are cut or crushed.
Lenthionine is the major component among them characteri-
zing the shiitake flavor. This study presents the physiological
functions of lenthionine especially focusing on the inhibitory
activity against platelet aggregation and suppressive activity
against hepatic injury.

Methods: Lenthionine was orally administered to rats, and
its inhibitory effect against platelet aggregation was evaluated
ex vivo. In order to examine the mechanism of action, plate-
lets were activated by various agonists in vitro and the inhibi-
tion percent of lenthionine against aggregation was measured.
Phosphorylation of proteins, morphological change and acti-
vation of platelets were also compared with and without the
presence of lenthionine.

The preventive effect of lenthionine against acute hepatic
injury was evaluated by using carbon tetrachloride. After the
oral administration of lenthionine to mice, hepatic injury was
induced by carbon tetrachloride. Then, markers of hepatic in-
jury and activities of detoxification enzymes were determined.

Results:] Platelet aggregation was inhibited by the oral ad-
ministration of lenthionine and by the addition of lenthionine
to the blood samples prior to the induction of aggregation by
various agonists. Phosphorylation of f-actinin and polymeri-
zation of actin were suppressed by the addition of lenthionine
to platelets, which led to the prevention of their morphological
change and integrin GP IIb/IIla activation. Orally-administe-
red lenthionine prevented the progress of hepatic injury indu-
cing phase II detoxification enzymes and suppressing oxidative
stress.

Conclusions: These results indicate that lenthionine excerts
physiological functions in vivo even when it is orally adminis-
tered, and the mechanism of action of lenthionine is different
from that of sulfides from garlic.

Key words: Shiitake flavor, lenthionine, platelet aggrega-
tion, hepatic injury.
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GLOBAL NUTRIENT SECURITY AND NUTRIENT
BIOAVAILABILITY

H. Lelieveld’, |. Odriozola-Serrano? G. Oms-Oliu?, O.
Martin-Belloso?

'GHI Association, c/o Department Food Science &
Technology, Universitat Fiir Bodenkultur, Vienna,
Austria

2Department of Food Technology, University of
Lleida, Agrotecnio Center, Lleida, Spain

A billion people suffer from hunger, but even if people re-
ceive their energy supply, they often do not receive enough es-
sential nutrients. In many cases these nutrients are in the food,
but not bioavailable, thus, attention should be paid to making
nutrients accessible to the organism. Preservation technologies
are being used to obtain safe and stable food, in addition, feasi-
bility of using these technologies to enhance the bioavailability
of certain nutrients present in food products is under study.
Depending on the food matrix, the presence of antagonistic
agents may substantially compromise nutrient bioavailability.

Thereby, an update on the state of the art of processing tech-
nologies regarding the effects on nutrient bioavailability on di-
fferent foods will be presented through the discussion of some
of the key aspects that rule the enhancement or decrease of
nutrient bioavailability in preserved food. As fruits and vegeta-
bles are rich sources of nutrients and other health-related com-
pounds, case studies on various plant foods will be presented to
illustrate the ability of thermal and nonthermal food preserva-
tion technologies for increasing nutrient accessibility to the or-
ganism. Although an improvement of nutrient bioavailability
is important for population in general, this is a critical concern
for people who do not have a guaranteed food security.

Key words: Food security, nutrient bioavailability, proces-
sing technologies.
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ANCIENT WISDOM AND NUTRACEUTICALS - IN-
TERNATIONAL PERSPECTIVE

LR. Juneja
Taiyo Kagaku Co., Ltd.,Yokkaichi, Mie, Japan

The role of diet in health maintenance and disease preven-
tion has been known for centuries based on experience and
epidemiological data. We have explored functionality of green
tea and various other botanical by various scientific studies to
confirm the health benefits. Many studies on various nutraceu-
ticals based on ancient secrets will be discussed. The relations-
hip between food and health is complex and continuously evol-
ving with recent increased consumer awareness of nutrients
and nutraceuticals and their delivery system that has begun to
appear in a tremendous increase in the market size

Key words: Botanicals, disease prevention, nutraceuticals.

DRUG-INDUCED NUTRIENT DEPLETION: UNMET
CLINICAL NEED OR LABEL WARNING?

M P. Palthur
Indigene Pharmaceuticals, Inc., Hyderabad, India

The depletion of nutrients by drug treatments and iatroge-
nic nutritional deficiencies is a long-standing problem in the
current health care. Although the disease itself is the primary
factor in the progression of symptoms, scientific literature with
varied level of evidence indicate the role of nutrient depletion
in the progression of disease. Furthermore, drug-induced nu-
trient depletion seems to be understated in the current drug re-
view and approval process as an adverse drug reaction among
the cluster of adverse reactions and side-effects on patient
safety information sheets. Drug-Induced Nutrient Depletion is
complex and appropriate system of comprehensive disease ma-
nagement program is yet to be evolved. This session is inclined
to raise debate and call for action on Drug-Induced Nutrient
Depletion issues rather than reviewing the published literature.
Various options for debate including, nutrition panel review
as a component of drug approval are proposed. Furthermore,
repurposing of nutraceuticals and the co-existence and inte-
gration of nutraceuticals and pharmaceuticals is proposed as a
prospective product solution.

Key words: Drugs, health care, nutrient depletion.
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MAPPING FRUIT, VEGETABLE AND PHYTONU-
TRIENT CONSUMPTION GLOBALLY

Y. Lin

Supplement Product Development, Amway Corpo-
ration, USA.

Fruits and vegetables are important sources of key nutrients,
such as potassium, dietary fiber, folic acid, vitamins A, C and E
with recommended intakes. Additionally, they contain natura-
lly occurring phytochemicals, which may have health benefits
beyond basic nutrition, despite having no recommended in-
takes at this time. By utilizing the World Health Survey (WHS)
Data and Global Environment Monitoring System (GEMS)
Data which maps clusters, new global research will reveal, by
global cluster as defined by the World Health Organization, the
number of servings of fruit and vegetables consumed, the top
fruits and vegetables consumed based on volume intake, and
indicate the most concentrated phytonutrient sources among
the fruits and vegetables being consumed. These findings will
provide the foundation for further research documenting any
global phytonutrient shortfalls. The research design mirrors an
earlier protocol, which quantified the “phytonutrient gap” or
intake shortfalls of nine phytonutrients found predominantly
in fruits and vegetables among the US population (published
February 2012 in the paper entitled “Phytonutrient Intake by
Adults in the United States in Relation to Fruit and Vegetable
Consumption” in the Journal of the Academy of Nutrition and
Dietetics.

Key words: Fruit, vegetable, phytonutrient consumption

COLLABORATIVE FUNCTIONAL FOOD AND NU-
TRACEUTICAL RESEARCH OPPORTUNITIES IN
CANADA

L. Milligan

Advanced Foods and Materials Canada, Guelph,
Ontario, Canada

The research and development landscape in Canada is di-
verse and complex. There are numerous world-class resources
to aid discovery, scale-up, and commercialization of innova-
tive food and health products, and Advanced Foods and Ma-
terials (AFM) Canada is the portal to engage with them. Our
extensive network across Canada includes Universities, Gover-
nment research labs, contract development centers, , business
enterprises, producer groups, and private and public funding
organizations. Evolving into an independent, self-sufficient,
non-profit organization from AFMNet (a Network of Centres
of Excellence in food research founded in 2003), AFM Canada
gains awareness , and facilitates the translation, of laboratory
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breakthroughs into commercial success and has managed a
portfolio of over $25 million in multidisciplinary and multi-
sectoral R&D funding and has successfully raised an additional
$13 million in leveraged financing from other sources, leading
toward the generation of numerous start-up companies, pa-
tents, licenses, and the development of highly qualified person-
nel. AFM Canada is actively managing more than 25 innova-
tive projects, including over $2.5 million in public and private
project funding, producing technologies that will have a posi-
tive impact on the well-being of consumers around the world.

Key words: Collaboration, R&D, network, funding, univer-
sity.

PS1-7Cultural differences in diet and nutrition
across Europe. Impact on health

NUTRITION AND POLITIC - EASTERN COUNTRIES’
EFFECT OF TRANSFORMATION

M. Schlegel-Zawadzka

Department of Human Nutrition, Institute of Public
Health, Jagiellonian University Medical College,
Krakow, Poland

The transformation from a communist into a capitalist sys-
tem in East European countries had an influence on their popu-
lation in many aspects. Among them were dietary habits, con-
sumer preferences and food security. Since early twenty-first
century, when several countries joined theEuropean Union, this
influence started to increase. Several facts should be mentioned
in connection with food nutritional value - the development
of new food formulations, application of new technology in
food industry, changes in agricultural (animal and plant) pro-
duction, the introduction of new food packaging for extending
the shelf life and increase in food imports, which had not been
before. Changes occurred in dietary habits, structure of fat con-
sumption in favour of poultry meat. However, several negative
effects can be also observed, such as increased consumption of
sugar, sweets, fat and salt, irregular meals, food intake higher
that the energy demand. These phenomena are reflected in the
increase of the incidence of civilization diseases.

Key words: Politic, food security, civilization diseases
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DIET AND HEALTH IN THE MIDDLE OF EUROPE
H. Boeing

German Institute of Human Nutrition, Potsdam-
Rehbriiecke, Germany

Eating habits in the middle of Europe are influenced by the
local production of food. However, with the common Euro-
pean market, these local eating practices were more and more
influenced by ideas of a healthy diet originating either from the
South or recently from the North of Europe. The most promi-
nent example is the Mediterranean diet index mainly characte-
rized by olive oil, fish, raw vegetables, fruits and less meat and
dairy products. Recently, a Nordic healthy diet index was pro-
posed consisting of fish, cabbage, rye bread, oatmeal, apples,
pears and root vegetables. Both types of indices have shown to
be associated with reduced mortality and chronic disease risk
in their regions, but also other populations.

The future diet in the middle of Europe have the change to
combine the advantages of both types of indices since most
components of the two indices also belong traditionally to the
diet in middle Europe or have found acceptance during the last
decades. Very interesting is the combination of the fiber com-
ponent from the Northern diet with the vegetable component
from the Southern diet. In the middle of Europe, the intake
of fiber rich bread as well as the intake of raw vegetables is a
widespread dietary practice, however, with some modification
compared to the original indices. Compared to the North, fi-
ber rich wheat products instead of rye products are often been
eaten. Compared to the South, not only fruiting and leafy ve-
getables such as tomatoes and lettuce are eaten, but also root
vegetables such as carrots. Despite these differences, inverse
risk relation could be observed for particularly these two die-
tary components in cohort study analyses from Middle Europe.

In conclusion, the diet of the middle of Europe has the
change to select the best preventive dietary components, iden-
tified either in Northern or Southern Europe, and to combine
them in the daily dietary practice, since their consumption is
already been introduced in principle for a long time.

Key words: Diet, European Union, Mediterranean diet

IS THE MEDITERRANEAN DIET THE BEST ONE IN
EUROPE?

M. Porrini

Department of Food, Environmental and Nutritio-
nal Sciences, University of Milan, Milan, Italy

Since the first data from the seven countries study, nume-
rous surveys showed that adherence to a Mediterranean diet
(MD) can significantly decrease the risk of mortality from car-
diovascular diseases and cancer, as well as the incidence of age
associated cognitive decline.

Abstracts

The MD was identified as the traditional dietary pattern
from Crete, Greece and southern Italy in the early 1960s, cha-
racterized by high consumption of whole grains, legumes, nuts,
fruits, vegetables and olive oil and moderate consumption of
fish. For decades, researchers have been intrigued by the health
benefits of its numerous components, but also by the role of
the overall dietary pattern. The rationale is that food items and
nutrients may have synergistic or antagonistic effects. Further-
more, the combination of healthy food choice with healthy
weight, physical activity, a well ordered life, and a proper dose
of sunlight may increase the beneficial effects.

There are other diets associated with a reduced risk of chro-
nic diseases, such as the traditional Okinawan diet and the mo-
dern DASH diet (Dietary Approaches to Stop Hypertension),
as well as dietary patterns identified by a statistical approach
(e.g. factor or cluster analysis), such as the Prudent pattern.

In Europe, considerable differences in food habits exist
among different countries, even if a sort of south-north gra-
dient is present from Mediterranean to Western dietary pat-
terns. However, southern countries are moving away from the
Mediterranean model, as revealed also by a survey conducted
in southern Italy (the Moli-sani project). On the other side, an
interesting experience comes from the North Karelia Project,
launched in Finland in the 1970s to help reducing the high co-
ronary mortality. The results confirm how the Mediterranean
“lesson” may be helpful in improving lifestyle and promoting
health.

Key words: Mediterranean diet, dietary pattern, lifestyle

DOES LOCAL DIET LEAD TO MORE SUSTAINABLE
DIET?

I. Thorsdottir

School of Health Sciences, University of Iceland,
Reykjavik, Iceland

Background and objectives: Growing interest for locally
produced healthy foods is linked to actions needed because of
climate change. Striving to avoid transporting food long dis-
tances is an example of such actions. The vision to go back from
the all-a-like global food production to varying cultural foods
supports this interest. More knowledge about food, nutrition
and health has also led to increased interest in locally produced
food. The objective of this paper is to explore whether a local
diet leads to a more sustainable diet.

Methods: Sustainable diet can be defined as

-a diet that can be the diet of a population continued over
a long time without damage to the environment i.e. based on
sustainable use of resouces and without harmful pollution,

-a diet that promotes health of the population at all ages and
conditions and takes the impact of diet in early life on health
later into consideration, -a diet that preserves biodiversity.
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Results from several studies on local foods for vulnerable
groups (infants, children, adults with metabolic syndrome)
will be discussed and evidence for recommending local diet as
more sustainable diet.

Results: Investigations show a need for better adherence to
the old Nordic recommendation on vitamin D intake. A mino-
rity of 7 year-old children (22.4%) were following the vitamin-
D intake recommendations during autumn in Iceland. About
65% of the children had sub-optimal vitamin-D blood levels.
In the SYSDIET randomized contolled study the dietary quali-
ty of a Nordic population with metabolic syndrome was found
unsatisfactory. A change to a Healthy Diet including local
foods (e.g. rye bread, barley, fish, vegetables, fruit and berries,
rape seed oil) improved the nutritional quality of the intake sig-
nificantly.

Conclusions: Studies on local diets in the Nordic countries
indicate they are more sustainable and promote health in seve-
ral vulnerable groups in the population.

Key words: Local dietes, Nordic diet, sustainability, Vita-
min D.

PS1-7 B Professionalism and Capacity Building in
Nutrition - a UK perspective

PROFESSIONALISM AND CAPACITY BUILDING IN
NUTRITION - A UK PERSPECTIVE

A. Jackson'?, L. Milliner!

'Association for Nutrition, UK
2Institute of Human Nutrition, University of
Southampton, UK

Professor Jackson and Leonie Milliner will update the con-
ference on developments in the UK to regulate the practice of
nutrition to build capacity and develop workforce competence
in evidence-based nutrition. The lecture will outline the role of
the Association for Nutrition (AfN), the Voluntary Regulator
for Registered Nutritionists in the United Kingdom, and I the
Association’s work to restructure the register, define competen-
cy standards for entry to the nutrition profession, and deve-
lop a modern, responsive and internationally-focused course
accreditation for higher-education providers. They will outline
AfN’s work, funded by the UK’s Department of Health’s Third
Sector Investment Programme, and building on AfN’s role as
the Voluntary Regulator, to set standards, recognise and quality
assure the skill and competence of the wider workforce across
health and social care. AfN’s view is that it is vital everyone who
uses or provides nutrition information and advice has the skill,
confidence and capacity to do so safely and effectively, sup-
ported by sound, evidence-based scientific practice. The lec-
ture will give an overview of UK regulatory developments and
provide an update on our work to develop AfN Certification
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to assess, maintain and enhance the nutrition competence of
those who give nutrition advice to the public, including online
assessment of nutrition skills leading to AfN Certificate of Nu-
trition Competence, and Course Certification, which recogni-
ses evidence-based and effective nutrition training. Finally, we
will provide an overview of AfN’s strategic objectives for the
next five years; to provide leadership to the international com-
munity and share our skills and knowledge in capacity building
in the workforce, at both the professional and lower levels, to
the benefit of all.

The lecture will be of interest to those involved in capacity
building and skill development, in the governance of professio-
nal, regulatory or statutory bodies in nutrition, to course lea-
ders in higher and further education, to employers and com-
missioners of training programmes.

You can find out about AfN’s work to support the wider
workforce for the protection of the public, on www.associa-
tionfornutrition.org.

Key words: Capacity building, nutrition education, leader-
ships, training.

PS2-15Linking food security and nutrition edu-
cation to improve infant and young child feeding

AGRICULTURE-NUTRITION LINKAGES: POTEN-
TIALS AND LIMITATIONS FORIMPROVING YOUNG
CHILDREN'S DIETS THROUGH LOCAL FOODS

E. Muehlhoff

Food and Agriculture Organization of the United
Nations

Growing attention is being given to the pathways through
which agriculture and food systems can play a stronger role in
improving nutrition. Aiming toward more nutrition-sensitive
agriculture means recognizing the value of diversified food
production systems, particularly for smallholders and adding
nutritional value to production systems by translating increa-
sed income and food availability into more nutritious family
diets. Nutrition sensitive agriculture also means recognizing
the importance of adequate food and a nutritionally sound diet
for women and young children, particularly during the 1000
day period between conception and the first two years of life.
FAO has been promoting improved complementary feeding for
children 6-23 months by empowering rural families to enrich
young childrens” diets using local foods. A multi-sectoral ap-
proach is encouraged to foster linkages between different sec-
tors having an influence on food security, such as agriculture,
fisheries, health, rural development and womens” affairs. The
approach supports a community based process which com-
bines food security and nutrition education activities. Tools
such as the Seasonal Food Availability Calendar and Gender

Abstracts



Based activity calendars are used to identify local food resou-
rces available throughout the year to better understand pro-
blems of food insecurity and malnutrition. Community based
nutrition education and hygiene and cooking demonstrations
are undertaken with families with young children in order to
facilitate adoption of improved feeding and hygiene practices.
Preliminary evidence from projects in Afghanistan, Cambodia,
Laos, Malawi and Zambia has demonstrated: 1) families” inter-
est in using locally available foods by seasons to improve the
nutritional content of young childrens” diets 2) the relevance of
introducing such skills and 3) the practical feasibility of using
improved recipes in the family setting. The potentials and limi-
tations of this approach are discussed and insights and lessons
are offered on upscaling complementary feeding interventions.

Key words: Complementary feeding, food-based approach,
nutrition-sensitive agriculture.

EXPERIENCE AND LESSONS FROM TRIALS OF IM-
PROVED PRACTICES: CONSULTATIVE RESEARCH
WITH CAREGIVERS

T. Jeremias
Food and Agriculture Organization, Rome, Italy

Food-based approaches to improve nutrition during the
first two years of life are one of the essential strategies to prevent
stunting and to contribute to people’s health and well-being
throughout life. FAO has used Trials of Improved Practices
(TIPs) in Afghanistan, Cambodia, East Timor, Laos, Malawi
and Zambia to design nutrition education programmes to im-
prove infant and young child feeding in the context of food se-
curity projects. TIPs is a consultative process to test improved
infant feeding and nutrition practices using locally available
resources. During TIPs current infant and young child (chil-
dren 6-23 months) feeding practices are assessed, improve-
ments are negotiated with the family and subsequently tested
in a real environment while information is gathered on their
acceptability. In all countries, participants lived in rural agri-
cultural economies with poor market integration, where seaso-
nal variations in food availability are pronounced. TIPs teams
were multisectoral and comprised of extension staff from the
Ministries of Health, Agriculture, Education, Women’s Affairs
and Department of Community Development, depending on
the country. The TIPs field work consisted of four home visits:
during the first visit the family food security (FS) situation, fee-
ding behaviours and dietary intake were evaluated. Subsequent
home visits assessed families’ ability to engage in selected im-
proved feeding and hygiene practices, such as preparing thic-
ker complementary foods, and/or increasing the quantity and
diversity of food , increasing feeding frequency, practicing acti-
ve feeding and hand washing. Recipe testing was carried out at
community level, during participatory group cooking demons-
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trations. General lessons and experiences will drawn from the
implementation of TIPs in diverse countries. Recent research
findings from TIPs in Malawi (2011/2012) will be presented in
detail and implications reviewed for the design and scaling up
of recommendations.

Key words: Infant and young child feeding, complementary
feeding, trials of improved practices (TIPs), developing coun-
tries.

SCALING UP FOOD SECURITY AND NUTRITION
EDUCATION: OPPORTUNITIES AND CONSTRA-
INTS

G. Kennedy

Food and Agriculture Organization of the United
Nations

There is a global call for scaling-up integrated, communi-
ty-based nutrition programmes that link agriculture, health,
water and sanitation, social protection and other sectors in or-
der to secure lasting nutritional improvements. Many current
initiatives such as Scaling up Nutrition (SUN), REACH (Re-
newed Effort Against Child Hunger and Undernutrition) and
the Zero Hunger Challenge are advocating an intensified and
wide-spread effort to eliminate child hunger and undernutri-
tion. Similarly there is an increasing dialogue taking place on
how to make agriculture and food systems more nutrition sen-
sitive. This presentation will describe FAO projects in Malawi
and Cambodia which combine food security activities oriented
toward increasing the production and availability of nutrient
dense foods with nutrition education and behavior change in-
terventions to improve complementary feeding practices. The
projects use a community based approach aimed at improving
the local production of nutrient dense crops such as small ani-
mal source foods, dark green leafy vegetables, nuts and beans
and fruit. These food security interventions are combined with
community-based nutrition education, provided by commu-
nity nutrition facilitators who are supported by agriculture,
health and women’s affairs extension services. Despite the in-
crease in advocacy and attention to the importance of nutri-
tion, efforts to scale-up activities are often challenging. The
presentation will highlight the challenges and opportunities for
scaling up this type of program.

Key words: Complementary feeding, food security, Cam-
bodia, Malawi.
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CHALLENGES IN APPLIED NUTRITION RESEARCH
M. Krawinkel, I. Jordan

Institute of Nutritional Sciences, Justus Liebig Uni-
versity Giessen, Giessen, Germany

According to Rossi and Whyte, important differences bet-
ween basic and applied research are the research’s motivation,
the methods, financial sources, and the research arena. While
basic research addresses questions focussed on details of pro-
cesses and products, applied nutrition research orientates itself
towards questions of immediate practical relevance for sol-
ving problems outside the laboratory. In the latter quantitative
methods of epidemiology as well as qualitative methods (e.g.
focus group discussions, mappings a.o.) are used. In the 1980’s,
Brownlee pointed out that - if applied research is to serve as
a tool for solving delivery problems in developing countries
- researchers and managers must work more closely together.
A challenge might occur that primarily research is directed
towards issues and problems of marginal interest to program-
me managers and the prime interests of the project managers
do not coincide with the research questions. Still, applied re-
search, its questions and methods are to be negotiated between
researchers and implementers throughout the project. The
risk of interfering with the project implementation through
research on this process will be discussed. Today, systematic
reviews and meta-analysis are considered as most promising in
identifying the best problem solution for development. Howe-
ver, in a systematic review Masset and colleagues concluded
after looking at the effectiveness of agricultural interventions
aiming on improvements of the nutritional status of children
in developing countries that most studies are statistically un-
der powered to demonstrate any effects. The complexity of
the pathway to a good nutritional status is long. Many causal
and underlying factors impact on the outcome. A research ap-
proach acknowledging the disparity of humans and their live-
lihoods results in bigger sample sizes. Thus, applied research
is often very costly and time consuming. Programmers and
policy makers need to take this into account when asking for
evidence.

Key words: Communication, nutrition research, impact as-
sessment.
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PS2-23A China’s nutrition transition: Implica-
tions of rapid social and economic change for
non-communicable disease risk

CHINA IN THE 1950-1982 PERIOD: A PERIOD OF
SCARCITY, AVERY TRADITIONAL LIFESTYLE, AND
EXTENSIVE UNDERNUTRITION

S.Du’, F. Zhai?, B. Zhang? H. Wang?, B. Popkin'

"Nutrition Department, University of North Caroli-
na, Chapel Hill, USA

ZInstitute of Nutrition and Food Safety, Chinese
Center for Disease Control and Prevention, Beijing,
China

Historically many have spoken of the Chinese diet as one
of the great healthy diets of the world. However, little is un-
derstood about the actual diet Chinese consumed prior to the
1980;"s and the rapid transformation of its economy. After 110
years of poverty, civil wars, and the battle against the Japane-
se invasion, China in 1949 was like a wasteland: famine was
common in many regions, mortality was high and life expec-
tancy was low. The 1950-82 period represented a complex set
of changes which ultimately created the basis for a revolution
in food production. Initially food production and food supplies
were inadequate and food rationing was utilized. Initial high
levels of cereal consumption increased from 542 grams/day
(80% coarse grains) in 1952 to 618 grams/day (predominantly
refined rice and wheat) in 1982. Animal source food consump-
tion was very low and slightly increased from 30 to 56 grams/
day. Energy from fat increased slightly from 11% to 14% of
energy over this 30-year period. Away from home eating was
rare. Sugar-sweetened beverages were introduced by Coca-
Cola importation in 1979. On the other hand, over 80% of the
Chinese population had heavy work-related physical activities.
Transportation shifted slowly from walking toward biking with
limited public transportation. Few private cars and minimal
television existed during this period. Consequently, malnutri-
tion was prevalent, while overweight and obesity was rare. Till
1982, 17% of preschoolers, 20% of children and teens, and 13%
of adults were underweight. Minimal overweight and obesity
existed with the very highest estimates being a total of 6% of
adults having BMI > 25 kg/m2. Large cultural, economic and
communication differences existed between urban areas and
rural areas. Overall, the stage of famine was replaced by one of
receding famine during this period.

Key words: Malnutrition, food insecurity, overweight, po-
verty, physical activity, China.
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THE EVOLUTION OF THE CHINESE DIET: 1991-
2011

F.Zhai', 5. D% Z. Wang?, J. Zhang?, W. Du?, B. Popkin?

'Chinese Nutrition Society, Beijing, China
2Department of Nutrition, University of North Caro-
lina, Chapel Hill, USA

3Chinese Center for Disease Control and Preven-
tion, Institute of Nutrition and Food Safety, Beijing,
China

China has undergone in the past two decades a major tran-
sition not only in the types of foods consumed but in basic coo-
king and eating behaviors. The classic high complex carbohy-
drate and vegetable diet with minimal animal source food and
fats is gone and is increasingly being replaced by an unhealthy
western type of diet but using traditional recipes. On the one
hand, the basic transition has entailed a shift away from rice,
wheat and coarse cereal toward more fats and proteins. This
has included large increases in vegetable oil intake and ani-
mal source foods. The major animal source foods have shifted
from pork to include poultry, and egg products. On the other
hand cooking and eating styles have changed remarkably. The
proportion of calories that come from deep fried foods has in-
creased markedly to the point where the majority of Chinese
consume over 30% of their calories from deep fried foods, and
more than 60% of Chinese population consumes a diet with
over 30% of energy from fat. At the same time away-from-ho-
me eating has increased greatly as has snacking. Prior to the
last decade essentially there was no snacking in China except
for consumption of hot water or green tea. This has shifted and
continues to represent a major growth factor. The proportion of
calories and fat consumed away from home also has markedly
increased. The latest trend is a rapid increase in sales of sugary
beverages of all sorts. The younger cohort of Chinese, those
who have grown up during this economic boom period, have
shifted more markedly toward eating western foods as well as
their traditional cuisine. Overall vegetable intake is down con-
siderably and most dimensions of dietary change are moving
far outside the classical diet and Chinese dietary guidelines.

Key words: Biomarkers, aging, nutrition, chronic diseases
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THE PHYSICAL ACTIVITY TRANSITION IN CHINA:
1991- 2011

H. Wang', S W. Ng?, A G. Green?, S. Chang', B. Zhang'

'Institute of Nutrition and Food Safety, , Chine-

se Center for Disease Control and Prevention,
Beijing,China

2Department of Nutrition, University of North Caro-
lina, Chapel Hill, NC, USA2Department of Biostatis-
tics, University of North Carolina, Chapel Hill, USA

Econometric and epidemiological analyses have linked each
dimension of activity at work, home production, transportation
and inactivity with weight change. We estimate the Metabolic
Equivalent of Task (MET) hours expended per week for each
individual in the domains of work, home production, travel/
transit and active leisure, as well as sedentary leisure hours per
week. We present the observed measures among adult (19-65y)
men and women, and adolescent boys and girls (12-18y) and
children (6-11y) and explore the determinants of these trends.

Major shifts have occurred among adults while children
have remained relatively inactive the entire period. The greatest
PA declines for both adult men and women have been at work,
where the majority of physical activity is reported for most in-
dividuals. Women have also reduced their home production
activities (cooking, laundry, cleaning, childcare) significantly.
Urbanization, shifts from agriculture-based work to manufac-
turing and the service sector, and improved access to energy-
saving technologies at work and at home help explain these
trends. In addition, we found at in the early 1990s, adult Chi-
nese women had higher energy expenditure at work compared
to men due to greater involvement by men in businesses and
factory-work, while women were more involved in farming un-
til around 2000. We also see a large gender difference in home
production time and METS. Adult, travel PA has also fallen
with increase vehicle ownership and improved transportation
infrastructures. Active leisure PA has started to rise gradually
in the last decade but remains low. Meanwhile, sedentary lei-
sure time rose significantly from an average of 15hrs/week to
22hrs/wk between 1991 and 2011. Similar analyses on children
and adolescents will be presented; however, the PA variations
are small due to minimal home production, extensive studying,
television and sedentary time).

Key words: Physical Activity, movement, adults, children,
China.
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OBESITY DYNAMICS IN CHINESE CHILDREN AND
ADULTS

P. Gordon-Larsen', H. Wang?, B. Popkin’

'Nutrition Department, University of North Caroli-
na, Chapel Hill, USA

2Institute of Nutrition and Food Safety, Chinese
Center for Disease Control and Prevention, Beijing,
China

China presents a unique model for weight change as the
country has experienced transition from a history of under-
nutrition followed by the most rapid worldwide increase in
obesity. The China Health and Nutrition Survey (CHNS) longi-
tudinally documents these changes using measured height and
weight across 53,298 observations from 18,059 participants
collected over a 19-year period from 1991 to 2009. The preva-
lence of overweight (BMI > 25 kg/m2) in CHNS adults nearly
tripled from 1991 (11.7%) to 2009 (29.2%), with age-related in-
creases in BMI, a secular trend towards increasing BMI (stron-
ger in males), and cohort effects underlying these dynamics.
In youth during this same period, quanitle regression reveals
changes across the entire BMI distribution. The increase in the
population-specific mean BMI was biggest between 1991 and
2000 and between 2006 and 2009 and was comparatively larger
in 10 year olds than 13 year olds. By 2009, approximately 12%
of children and adolescents were overweight, with 3% of 7-11
year olds and 1% of 12-17 year olds were obese (IOTF BMI
25 & 30 kg/m2 equivalents). Using latent class trajectory mo-
deling, we see substantial variation in patterns of weight gain
that are masked in homogeneous classifications, with age and
baseline BMI predicting patterns of weight gain. Although ur-
banization and income in rural and urban areas is highly pre-
dictive of increasing BMI in early years of the CHNS, in the
last decade trends are more similar across all urbanicity and
income levels. Yet among women in later years of CHNS, the
greatest burden of overweight is in the lower educated women
(the reverse is true for males “"C overweight was higher in hig-
her educated men). Our findings highlight the importance of
preventive measures early in the lifecycle to reduce weight gain.

Key words: Overweight, cohort effects, urbanization, Chi-
na, weight trajectories.
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THE EMERGENCE OF CARDIOMETABOLIC DISEA-
SE RISK IN CHINESE CHILDREN AND ADULTS:
CONSEQUENCES OF CHANGING PATTERNS OF
DIET, PHYSICAL ACTIVITY, AND OBESITY

L. Adair', P. Gordon-Larsen’, C. Batis', S. Du’, B. Zhang?,
B. Popkin’

"Nutrition Department, University of North Caroli-
na, Chapel Hill, USA

ZInstitute of Nutrition and Food Safety, Chinese
Center for Disease Control and Prevention, Beijing,
China

Concomitant with rapid social and economic changes,
much of Chinas population has experienced major dietary
changes and reductions in occupational physical activity, lea-
ding to an increased prevalence of obesity across all age groups.
The China Health and Nutrition Survey (CHNS), an ongoing
longitudinal, household-based survey of urban and rural resi-
dents of 9 provinces documents these changes, and measures
the emergence of cardiometabolic (CM) disease risk. The 2009
survey measured blood pressure and collected fasting blood
on >9000 individuals, ages 7-98 years and analyzed glucose;
HbAlg; triglycerides (TG); total, HDL and LDL cholesterol;
and CRP. We estimated prevalence of prediabetes/diabetes,
dyslipidemia, inflammation, and hypertension using standard
international definitions. The prevalence of CM risk factors in-
creased with age and degree of urbanicity of residence. In 7-17
year old youth, 42% had at least one of these CM risk factors:
nearly 10% had elevated TG and 9.4% had low HDL. In young
adults (18-40 years), 70% of men and 60% of women had at
least one risk factor, with 25% having high TG or low HDL.
In young adults, for whom prevention is particularly impor-
tant, abdominal obesity (waist circumference >90 cm in males,
>80 cm in females) was already highly prevalent and strongly
associated with all CM risk factors [e.g., odds ratios ranging
from 1.5 (1.3-2.8) for high LDL to 3.2 (2.5-4.1) for hyperten-
sion]. Impaired HbA1c or diabetes (HbA1c>5.7%) occurred in
nearly 9.5% of youth and 13.7% of young adults. Using reduced
rank regression, a dietary pattern characterized by higher in-
take of wheat products and lower intake of legumes, poultry,
eggs and fish was associated with HbAlc. The high levels of
CM risk in youth and young adults foreshadow high morbidity
and mortality from CVD unless major efforts are made to re-
duce obesity.

Key words: Diabetes, cardiometabolic risk, China, adoles-
cents, adults.
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SYNTHESIS AND IMPLICATIONS: CHINA'S NUTRI-
TION TRANSITION IN CONTEXT OF THE CHANGES
ACROSS ASIA, AFRICA, LATIN AMERICA, AND THE
MIDDLE EAST

B. Popkin

Nutrition Department, University of North Carolina,
Chapel Hill, USA

The China Health and Nutrition Survey (CHNS) is impor-
tant not only for its insights into current and future shifts in
China but also for understanding underlying processes com-
mon across all Low and Middle Income Countries (LMIC) Chi-
na has seen is a most rapid shift in urbanization of both urban
and rural areas, major shifts in technology affecting all activity,
vast shifts in dietary and activity patterns with resultant shifts
first in obesity among adults and now the entire population.
The resultant cardiometabolic burden is seen across the entire
lifecycle, beginning in school age children. Current rapid shifts
in the food system in China foretell even more rapid increa-
ses in cardiometabolic problems related to annual doubling
of food sales from convenience stores and supermarkets, and
large shifts in away-from-home eating with no increases in ac-
tivity. Mass marketing, snacking and increased sugary beverage
and processed foods will lead to new dynamics. Concurrently,
the CHNS is unique as the only major longitudinal study of
changes over the past two decades across LMIC in diet, activity,
body composition, and cardiometabolic change in all house-
hold members across a wide geographic area in the low and
middle income countries. The CHNS allowed us to study shifts
in urbanization, global changes, economic and social changes
in a manner not allowed in other countries. But then using
cruder data we found comparable global shifts and have been
able to utilize the CHNS to uncover many critical dynamics
of food systems, urbanization, and technology of work, home
production, movement and leisure that are affecting the LMIC
in general. While it would be ideal to have similar nutrition-re-
lated and underlying socioeconomic and contextual data from
across the globe, the CHNS has allowed many hypotheses to be
generated and tested globally.

Key words: Nutrition transition, overweight, diet, activity,
globalization, urbanizatio.
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PS2-23B A global partnership to improve nutri-
tion medicine in Vietnam

A GLOBAL PARTNERSHIP TO IMPROVE NUTRI-
TION MEDICINE IN VIETNAM

C. Lenders', E. Henry’, N Q. Anh? C. Apovian®, H C.
Chanh®, NTK. Chucs, S. Collier’, R. Durschlag?, K. Gura®,
P T T.Huong™, L T. Huong', L. Larsen'’, NT. Lam', D T
K.Lien™, L N.Ly™, J. Markuns', J E. Miller™, K M. Mogen-
sen’, A. Montegut's, L. Oliver'’”, N N. Thu'?, V. Thu®>, N N
M. Trang’é, L. Young'', T. Ziegler™
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2Department of Family Medicine, Boston University
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>Department of Nursing and Midwifery, Hanoi Me-
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University, Hanoi, Vietnam
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trition Medicine, Boston Children’s Hospital, Boston,
USA

8Department of Health Sciences, College of Health
and Rehabilitation Sciences: Sargent College, Bos-
ton University, Boston, USA

*Department of Pharmacy, Department of Gas-
troenterology, Hepatology & Nutrition, Boston
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1%Department of Clinical Nutrition & Dietary Thera-
py, National Institute of Nutrition Vietnam, Hanoi,
Vietnam

""Department of Food and Nutrition, Boston Uni-
versity Medical Center, Boston, USA

2National Institute of Nutrition Vietnam
13Department of Nutrition, Bach Mai Hospital, Viet-
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“Department of Family Medicine, Boston University
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"®Hanoi Medical University, Vietnam
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Many countries in transition are experiencing the “dou-
ble burden” of nutritional disease. While significant advances
continue to be made in medicine, 30 to 50% of hospitalized
patients remain at increased nutrition risk worldwide, which
impact inpatients morbidity and mortality.

Community-based nutrition programs have primarily been
the focus of public health and development projects in Viet-
nam but increasing attention is given to hospital-based nutri-
tion. This novel project stems from a collaboration between
academia, government, and foundation. This project uses a
three-pronged approach based on a partnership of US acade-
mia with the Vietnamese government, hospitals, and academia.
Vietnamese and US partners have expertise in global health,
hospital nutrition, education, and research. The ultimate goal
of the project is to improve nutrition care, and thus patients’
nutritional status and hospital outcomes, by addressing poli-
cies, training and education, as well as research using a multi-
disciplinary and integrative approach.

Educational Aims: -Describe nutrition health characteris-
tics in the hospital settings of Vietnam -Identify steps requi-
red to form a partnership between academia, government and
foundation to address nutrition medicine in a country in tran-
sition -Identify interventions that may improve process and
thus inpatients nutrition status and thus morbidity/mortality
in the Vietnamese hospital setting -Compare and contrast mo-
dels of education in nutrition medicine

Key words: Education, malnutrition, research, training,
Vietnam.

HYPOVITAMINOSIS D AND MILD HYPOCALCAE-
MIA ARE HIGHLY PREVALENT AMONG YOUNG
VIETNAMESE CHILDREN AND WOMEN AND RE-
LATED TO LOW DIETARY INTAKE

H. Le', F. Wieringa? N. Tran? M. Le', S. Fortin®, A. Lai-
llou?, R. Moench-Pfanner?, J. Berger?

'National Institute of Nutrition, Hanoi, Vietham
’Institut de Recherche Pour Le Développement
(IRD), Montpellier, France

3Global Alliance for Improved Nutrition

Background and objectives: In many developing countries
including Vietnam, data are lacking on vitamin D and calcium
deficiencies whereas those deficiencies can play an important
role in the development of bone health and possibly non-com-
municable diseases.

Methods: A cross-sectional study conducted among 595
women of reproductive age and 532 children <5 years from 19
provinces of Vietnam to determine the overall prevalence of
vitamin D and calcium deficiencies in women and young chil-
dren. For each individual, data concerning daily diet, socioeco-
nomic group, anthropometric status were obtained, and plas-
ma concentrations of calcium and vitamin D were measured.
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Results: The prevalence of hypovitaminosis D status was
very high, with the prevalence of vitamin D deficiency (25(OH)
D< 30 nmol/L) and insufficiency (25(OH)D between 30-49.9
nmol/L) being 17% and 40% in women and 21% and 37% in
children, respectively. Using more liberal cut-oft of 75 nmol/L,
approximately 90% of the women and children were classified
as having hypovitaminosis D. Overweight/obese women had a
2 times lower risk (OR=0.46, [0.24-0.90]) for vitamin D defi-
ciency than non-overweight and non-obese women. No par-
ticipant had severe calcium deficiency but moderate and mild
hypocalcaemia (plasma calcium concentrations between 1.15-
0.9 mmol/L for mild deficiency and between 0.9-0.8 mmol/L
for moderate deficiency) affected respectively 14% and 83% of
the women with 97% of the children having mild hypocalcae-
mia. Women and children consumed about 1% of the Institute
of Medicine (IOM) recommended nutrient intake (RNI) for
vitamin D and less than 43% of the RNI for calcium.

Conclusion: Our study suggests that calcium and vitamin
D deficiencies represent a major public health concern in Viet-
nam. Thus, actions to improve the vitamin D and calcium sta-
tus of the Vietnamese population should be considered.

Key words: Calcium, Vitamin D, daily intake, fortification,
Vietnam.

PS3-31A Building research capacity in Latin
America to address NCDs and obesity

THE CHALLENGE OF BUILDING NUTRITION RE-
SEARCH CAPACITY IN IBERO-AMERICA: THE FIN-
UT EXPERIENCE

A. Gil

Department of Biochemistry and Molecular Biology
Il, Institute of Nutrition and Food Technology, Cen-
tre of Biomedical Research, University of Granada,
Spain

The Iberoamerican Nutrition Foundation (FINUT) is a
non-profit organisation created in 2011 aiming to promote
knowledge, research, development and innovation in the area
of Nutrition and Food through international cooperation in
the setting of Iberoamerica. The Board of Trustees is comprised
by one IUNS, one SLAN and two SEN representatives leaded
by a President. The FINUT is undertaking the following acti-
vities: a) Providing technical advice for and contributing to the
implementation of comprehensive nutrition and food strate-
gies at national or regional level in Iberoamerican countries.
b) Providing incentives for communication and collaboration
among Iberoamerican scientists in the fields of Nutrition, Food
and other similar areas, in both the public and private sectors,
and disseminating related information. ¢) ~ Providing educa-
tion and training to young Iberoamerican scientists in Nutrition
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and Food. d) Developing leadership programmes in Nutrition
and Food for young scientists in Iberoamerica. e) Organising
conferences, symposia, workshops and expert groups, as well
as promoting as many publications as are deemed of interest
in the area of Nutrition and Food. f) Cooperating with public
and private entities in carrying out activities and in dissemi-
nating knowledge. During the last two years the FINUT has
developed a formation program for young scientists based on
high quality workshops on food and nutrition hot topics. Two
of them have been published as BJN supplements in 2012 and
21013- In addition, he has signed an agreement with the FAO
to translate into Spanish and disseminate FAO/WHO Food
and Nutrition reports. Moreover, the FINUT has organized a
big exhibition on Healthy Food, Nutrition and Lifestyles in a
Sustainable Environment that will last one year in Spain and
later for the next four years in four cities of Latin America.

Key words: Capacity building, nutrition, food, research,
formation.

BUILDING RESEARCH CAPACITY IN NUTRITION
IN THE MIDDLE EAST AND NORTH AFRICA: THE
CHALLENGE FOR MENANA

S. Washi', I. Khateb?

'United Arab Emirates University, United Arab
Emirates
2Jordan University of Science & Technology, Siria

The Middle East and North Africa Nutrition Association
(MENANA) is established as a regional association of profes-
sional nutrition societies in countries of the Middle East and
North Africa. The Association enjoys affiliation status with the
International Union of Nutritional Sciences (IUNS). The ove-
rall objective of the Association is to promote the advancement
of nutrition sciences and the interest of professional nutritio-
nists in the Middle East and North Africa. Specific objectives
of the Association are to encourage and promote closer contact
and interaction between nutritional societies and nutritional
centers within the region; support holding of conferences and
workshops that will allow nutritionists to exchange experien-
ces among peers and with professionals from other continents;
encourage and support training programs and educational
courses that will build the capacity and improve the quality
of nutritional research, teaching and service delivery, in the
Middle East and North Africa; encourage communication and
collaboration among nutrition scientists in the region, and
promote dissemination of information in nutritional sciences
through modern information and communication technology
(ICT). Other activities are commensurate with promoting nu-
trition among scientists in the Middle East and North Africa
and explaining the role of nutritionists to society in general.

Abstracts

The major goal of this session is to have an opportunity to en-
lighten international professionals about MENANA and create
platform for joined research with similar associations to build
the research capacity in nutrition in the Middle East and North
Africa.

Key words: MENANA research capacit,nutrition, Middle
East, North Africa.

PS3-31B Traditional, Indigenous and cultural
food and nutrition

TRADITIONAL MEDITERRANEAN DIET WITH NOR-
TH AFRICAN PERSPECTIVE

R. Belahsen

Training and Research Unit on Nutrition and Food
Sciences, Chouaib Doukkali University, Rabat, Mo-
rocco

Mediterranean Diet (MD) is a dietary pattern of people
living in the countries bordering the Mediterranean Sea. The
traditional MD is characterized by abundant consumption of
fruits, vegetables, and high vegetable fat content and olive oil.
Because MD is rich in biodiversity and nutritionally healthy it
is reported to protect against cardiovascular risk factors. Howe-
ver, the demographic, nutritional and epidemiological transi-
tion that accompanies development and urbanization have also
increased the prevalence of overweight and obesity in low and
medium income countries including North African popula-
tion in the Mediterranean basin. Obesity and overweight have
been associated to many diet-related chronic diseases (dia-
betes, CVD, hypertension, stroke, cancer). In these countries
diet is based on a large consumption of cereals (mainly wheat
that is replacing traditional grains), fruit and vegetables. The
consumption of animal products including fish remains very
limited. Also, ready to eat food and restaurants are in conti-
nuous development leading to consumption of foods rich in
sugar and fat and, to a shift from MD to westernized diet. This
nutritional situation raises the problem of the sustainability of
MD. On the other hand, and despite the efforts undertaken in
these countries, there is a growing extension of chronic disea-
ses (obesity, diabetes, hypertension, and metabolic syndrome)
while undernourishment is still prevalent (6.8% in Morocco,
5.6% in Algeria and 1% in Tunisia). Among the causes invol-
ved are globalization, industrial agriculture and urbanization
that have changed food production and consumption. There
is a need to promote and protect MD as it has a beneficial role
in the development of sustainable agriculture. It could be an
approach to redress malnutrition in the Mediterranean region
in general and in North Africa in particular.

Key words: Mediterranean diet, nutrition transition, North
Africa.
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RESILIENCE TO THE COMPOUNDING EFFECTS OF
CLIMATE CHANGE ON THE NUTRITION TRANSI-
TIONS EXPERIENCE BY MEMBERS OF YELLOWK-
NIVES DENE FIRST NATION

N. Duran’, B. Erasmus?, G. Harrison’

'Department of Community Health Sciences, UCLA
Fielding School of Public Health, Los Angeles, USA
2Assembly of First Nations and Dene Nation, Ye-
[lowknife, Canada

Climate change has been disturbing the traditional food
systems of Canada’s Arctic Indigenous Peoples. Climate chan-
ge, coupled with the influence of globalization, has been contri-
buting to the nutrition transitions experienced by Indigenous
Peoples.

The purpose of this study was to develop an understan-
ding of how the members of Yellowknives Dene First Nation
(YKDFEN) who harvest and use Traditional Foods (TF) mana-
ge their nutrition and health in a changing climate and global
environment. An ethnographic constructivist grounded theory
method was used to systematically obtain and analyze data. In-
depth interviews with thirteen members of YKDFN who har-
vest and use TF in the Northwest Territories of Canada were
conducted in 2010 and 2011.

Analytic codes and categories were constructed from the
data and a constant comparative method was used for analysis.

A comparative look at the resilience among members of
YKDEFN for whom harvesting and using TF is ‘who they are’
and ‘how they were raised’ and among those for whom it is a
‘chosen lifestyle’ and ‘conscious effort to learn’ reveals the com-
plementary value each member contributes to securing their
ancestral legacy of harvesting for future generations. Experien-
ced hunters are sharing their knowledge and transferring their
skills to novice hunters and youth interested in harvesting and
using TE.

Hunters are committed to funding and supporting pro-
grams that introduce Dene youth to harvesting and using TF
through formal education and community based programs.
Women and young girls are also encouraged and taught how
to harvest, a trend that empowers women in a rapidly chan-
ging social and cultural environment. The activities and com-
mitment of YKDFN are positioning youth and women to utili-
ze and become stewards of their lands and waters and serve as
proactive efforts in disease prevention, health promotion and
adaption to climate change.

Key words: Climate change, Arctic Indigenous Peoples, re-
silience.
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FROM MICRO TO MACRO POLICIES: WHY MICRO-
LEVEL DIFFERENCES MATTER IN THE FIGHT TO
PRESERVE ACCESS TO TRADITIONAL, INDIGE-
NOUS FOODS

G. Pelto’, P. Crane?

'Division of Nutritional Sciences, Savage Hall, Cor-
nell University, Ithaca, USA

2Conservation Genetics Laboratory, US Fish and
Wildlife Service, Anchorage, USA

Protecting indigenous peoples’ food security in a globali-
zed world presents many challenges and has been the subject
of research attention from the perspectives of multiple disci-
plines for a number of decades. Each discipline brings its own
perspectives, methods and theories to bear on the choice of re-
search focus, the conduct of study and the conclusions that are
drawn. It also has implications for recommendations that affect
the design and implementation of policy. In this presentation
we: (1) examine the fundamental challenge of reconciling local
culture and local conditions for sustaining food security with
government policy, and (2) present a case study from Alaska to
illustrate a model for reconciling and adjusting policy to local
needs. We draw on anthropological theory and ethnographic
studies, publically available documents and key informant in-
terviews to obtain data for deriving descriptions and analysis
to structure our report. State regulatory policy regarding ma-
nagement of salmon populations in Alaska carries the potential
to interfere with local communities’ cultural-ecological adapta-
tions to ensure their food security. However, the development
and operation of the Kuskokwim River Management Working
Group is an example of a model to address this issue. It “provi-
des a forum for [the various parties involved] to come together
and discuss issues relevant to management.” Thus, it illustrates
a strategy to address the need to balance macro-level policy
with micro-level community, cultural conditions. The poten-
tial conflict between macro-level policies and the requirements
for preserving community adaptive strategies can be mediated
through organizational models that create opportunities for
exchange and for modifications that help to preserve local cul-
tural patterns directed to sustaining household food security.
It is important to search for, develop, and support appropriate
models for addressing this fundamental dynamic.

Key words: Food security, micro-ecological conditions,
wildlife policy.

Abstracts



BIODIVERSITY, FOOD SYSTEMS AND NUTRITIO-
NAL STATUS OF THE INDIGENOUS PEOPLE OF
NORTHEAST INDIA

T.Longvah

National Institute of Nutrition, Jamai Osmania,
Hyderabad, India

Northeast India is one of India’s two mega biodiversity hot-
spots inhabited by various ethnic groups who make use of the
diverse plants available within their environment as food. The
paper presents the case of the indigenous tribes of Northeast
India,their food systems,and nutritional well-being. Neglected
and underutilized plant foods constitute the bedrock of diver-
sity in traditional food systems in Northeast India. Despite the
onslaught of modernization a large proportion of traditional
food systems is still underutilized food resources, including in-
sects, indicating the importance of biodiversity in family diets.
The tribal communities’ traditional knowledge in regulating
sustainable agriculture, natural resources management and
biodiversity conservation are based on rich indigenous ecolo-
gical knowledge gained over generations.

The diversity of diet in Northeast India is reflected in the
better nutritional status of the population in general, lower
rate of stunting, wasting and underweight among children as
compared to the rest of India. The prevalence of mortality ra-
tes from cardiovascular diseases is also strikingly lower here.
The indigenous populations in Northeast India are still holding
on to their traditional culture and lifestyle but there is a gra-
dual shift from dietary diversity to the adoption of simplified
diets indirectly resulting in the loss of food biodiversity. Key
government policies such as the Public Distribution System
and the Green Revolution Technologies have contributed to
the changes in the food systems. Hybrid rice is slowly repla-
cing traditional land races and micronutrient rich staples such
as millets. The consequence of the changing food systems in
Northeast India can pose serious public health challenges. The-
refore efforts should be made to capitalize the positive effects of
traditional food systems and integrate them into contemporary
food systems to be able to fully support the health and nutri-
tion of the population.

Key words: Biodiversity, India, Indigenous Peoples, nutri-
tional status.
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TRADITIONAL CULTIVATION AND USE OF MA-
GUEY AND CACTUS PEAR IN THE UPPER MEZ-
QUITAL VALLEY: RELEVANCE FOR SUSTAINABLE
LIVELIHOODS

M D. Nuiez Burbano De Lara’, A C. Bellows', J A. Reyes
Agliero?

'Department of Gender and Nutrition, Institute for
Social Sciences in Agriculture, University of Hohen-
heim, Schloss, Stuttgart, Germany

?Institute for Research in Desertic Areas, Autono-
mous University of San Luis Potosi, Venustiano
Carranza, San Luis Potosi, Mexico

Livelihood strategies in the Upper Mezquital Valley (Mexi-
co) have for centuries been closely intertwined with the culti-
vation and integral use of maguey (Agave spp.) and cactus pear
(Opuntia spp.) - natural resources that not only constitute an
essential component of traditional diets but are also intrinsic
aspects of the cultural identity of the Ndhfu indigenous po-
pulation inhabiting the region. By applying the sustainable li-
velihoods approach, this study explores changes in traditional
maguey and cactus pear use patterns in the Nahit community
of San Andrés and community members’ perceptions about
these changes.

The gradual displacement of locally manufactured items by
industrial products at the beginning of the 20th century set in
motion a treadmill of disturbed patterns of traditional resour-
ce use, a rapidly deteriorating natural resource base, and mass
migration across the northern Mexican border. Paradoxically,
this development has recently been brought to an abrupt halt
through the global financial crisis that has strongly limited em-
ployment opportunities in the United States. Seemingly obso-
lete and therefore neglected traditional practices have served
as safety nets for large numbers of migrants enabling their re-
turn to their home land. At the same time, the reduced flow of
remittances has impelled the search for possibilities of adding
value to the only raw materials available in the region. The-
se trends bear both opportunities and risks; overexploitation
of maguey represents a major concern among the latter. The
importance of preserving traditional practices (ranging from
traditional concepts of welfare, traditional diets, traditional re-
source use knowledge and skills, to language transmission) is
discussed, as is the promotion of agro-ecological practices as
management strategy for a sustainable use of maguey and cac-
tus pear as means of securing local livelihoods. (Acknowledg-
ment: This work was financially supported by the Foundation
fiat panis.)

Key words: Agave spp, Opuntia spp, indigenou, Mexico,
sustainable livelihoods.
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PS3-39AENLP -Nutrition during times of econo-
mic crisis, let’s cook something up!

NUTRITION DURING TIMES OF ECONOMIC CRI-
SIS, LET’S COOK SOMETHING UP!

R. Verstraeten’, C. Matthys?

'Department of Food Safety and Food Quality;
Ghent University, Ghent, Belgium

2Clinical and Experimental Endocrinology; KU Leu-
ven/UZ Leuven, Leuven, Belgium

The economic crisis has hit all of us, in both developing and
developed countries, while we are constantly confronted with
both ends of the spectrum of malnutrition which is reflected in
an increasing demand on availability of nutritious foods along
with the growing world population. Urbanisation in develo-
ping regions (every day 20.000 people move from the coun-
tryside to the city) drives a demand for foods as people have
less access to their own resources, while the economic crisis in
the Western Countries brings people back to the kitchen and
home cooking is a new trend. All these facts combined with the
scarce financial resources, makes us realise that we have more
challenges than ever in our daily life and work (in research, in
education and in development and implementation of public
health policy). So the main question is: What could be our role
as nutritionists to ensure nutritious foods? Leadership, wor-
king in multi-disciplinary teams and - above all creativity are
more than ever required in addressing the problems that we are
confronted with. The participants will contribute to this ses-
sion/workshop and harvest the best ideas to make a difference
with the ultimate goal that our children have still a nutritious
future in 2050.

This session is a combination of an ex cathedra lecture and
workshop. A devoted keynote speaker will give examples of
best practices on how to handle new challenges. In the work-
shop the creative thinking concept will be handled. The session
will mix up juniors and seniors, which is a great opportuni-
ty for growth and networking. Creativity may be directed not
only to find the best solution to the problem but also to see
the emerging opportunities and thus give another dimension
to our current approach.

Key words: Leadership, health, food, economics
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A CHALLENGE FOR PUBLIC HEALTH NUTRITION
IN A TIME OF AUSTERITY

M. Caraher

Centre For Food Policy, Department of Sociology,
School of Arts and Social Sciences, City University
London, UK

In a time of global financial austerity where the poor are
more likely to go to be hungry what can public health nutrition
do? Over one billion people will go to bed hungry tonight in
both North and South.In America 60 million people, mainly
women, will go without a meal today, in the EU this is 44 mi-
llion with a further 80 million at severe risk. As food, fuel and
housing costs rise, incomes remain stagnant thus placing great
pressure on households to economise and food is one way that
this can be done.

In the emerging and developing economies, individuals
who go hungry and are overweight are the same groups. The
new outward or visible demonstration of food poverty/insecu-
rity is likely to be overweight or obese bodies. The fact of living
in poverty introduces constraints on peoples’ choices. When
you are worried about hunger you may chose food which is
energy dense, this represents better value per calories than fruit
and vegetables.

Globally there are two strange things happening, and the-
se are presented as tensions as opposed to being opposites. In
some economies poverty is increasing but inequality is decrea-
sing -good for health. In other economies, UK, US and Austra-
lia, poverty is increasing and inequality is also increasing -bad
for health. So what are the implications for nutrition of these
moves and what can we do?

The following options will be explored in the session and
the workshop: - Business as usual -stick to health eating mes-
sages and not get involved in these wider debates! - Ameliorate
existing conditions by giving people knowledge and skills? But
not change much about their social and economic circumstan-
ces? - Focus on preventing future problems and become more
concerned with social determinants that influence healthy ea-
ting?

Key words: Public health nutrition, economic crisis, pover-
ty, inequality.
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NUTRITION (HOW DO WE ENSURE NUTRITIOUS
FOODS?) DURING THE ECONOMIC CRISIS

K. Raats

Karl Raats Creative Thinking Consultancy, Katowice,
Poland

Challenges created by our current way of thinking, requi-
re our current way of thinking to be challenged. If we are to
connect the dots, we need to first understand that everyone’s
knowledge, insights and experiences ARE the dots. This ses-
sion aims to connect our unique, yet isolated ways of thinking,
in order to create the critical mass in thinking power needed to
confront and solve 21st century problems. What’s the recipe?
Based on the challenge at hand, participants will experience a
new and far more productive way to formulate, share and en-
rich ideas into collectively supported solutions. In three steps
participants will:

o learn how to reframe the challenge in order to reframe
their thinking about it;

« be able to give constructive feedback on ideas, regardless
of their basic opinion about its quality or perceived validity;

« be challenged to voluntarily support and commit to their
peer’s ideas. Each of these steps are made possible by means
of precise, tangible and reproducible instructions and/or tools.

Key words: Creative thinking, economic crisis, solutions,
food.

PS3-39B Capacity development in innovative te-
chniques in food and nutrition research

DIET QUALITY, DETERMINANTS AND METHODS
OF ASSESSMENT

I. EImadfa’, A. Meyer'

'University of Vienna, Institute of Nutritional Scien-
ces, Vienna, Austria
2JUNS President

A high quality diet is the best source of adequate nutrient
supply contributing to health and wellbeing. In turn, the cu-
rrent abundance of highly processed energy-dense but low-
nutrient foods promotes obesity and nutrition-related diseases.
Food pattern and hence, diet quality is influenced by many fac-
tors such as age, gender and cultural background. Low socio-
economic status and educational level are strong predictors of
less healthy eating patterns. Health effects of human diets arise
from a wide variety of components and cannot be attributed
to a single nutrient or food. Assessment of overall diet quality
presents a better tool that, in accordance with dietary recom-
mendations, can be based on nutrients or food components or
a combination of both. Among food groups, vegetable and fruit

Abstracts

consumption has been used as a central marker, but other com-
ponents such as fatty acid pattern, intake of wholegrain, milk
products and fish are also important. Food-based approaches
may be easier to apply as they do not require knowledge about
food composition. In turn, nutrient-based indices require the
availability of adequate food composition databases and pro-
grams for calculation of the dietary intake. The classical way
focusses on adequacy scores of essential micronutrients like
iron, calcium and some vitamins. Other ratings are based on
special health effects of food components with unfavorable
components like sugars, salt, or saturated fatty acids serving
as negative indicators. Regrouping several components — food
groups, nutrients as well as other aspects (e.g. quantity/portion
size, processing, diversity) — in indices or scores allows a more
in-depth evaluation of diet quality. Comparison with biomar-
kers showed the validity of some of these food quality indices.
Evaluation of diet quality provides the knowledge required for
effective strategies for addressing nutrition problems of the ge-
neral population and specific risk groups.

Key words: Diet quality, food groups, assessment, index

GUT MICROBIOTA, TOOLS FOR ANALYZING IM-
MUNE FUNCTIONS

A. Gil

Department of Biochemistry and Molecular Biology
Il, Institute of Nutrition and Food Technology, Cen-
tre of Biomedical Research, University of Granada,
Spain

Intestinal bacteria promote the early development of the
host immune system. Over the course of evolution, lactoba-
cilli, other lactic acid bacteria and bifidobacteria have been
abundant colonisers of the human small intestinal mucosa and
coexist in mutualistic relationships with the host. Some mem-
bers of these groups exert additional probiotic properties that
provide health benefits to the host via the regulation of immu-
ne system functions. These interactions primarily involve gut-
associated dendritic cells (DCs), which have the capability to
respond to microbial signals through toll-like receptors (TLR)
signalling. Here we review the current experimental tools that
can be used to ascertain the mechanism through which intesti-
nal microorganisms exert an action on the immune functions.
Although human clinical trials are the definitive tool for esta-
blishing microorganisms functionality, the use of in vitro mo-
dels is necessary to select the most promising strains for these
trials. Ideally, cell models should resemble the in vivo condi-
tions; however, in most in vitro experimental models, epithelial
and DC cells are cultivated as monolayers in which the esta-
blishment of functional epithelial features is not achieved. To
overcome this problem, co-culture experiments with bacteria,
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DCs and intestinal epithelial cells and 3D models attempt to
reconcile the complex and dynamic interactions that exist in
vivo between the intestinal epithelium and bacteria. Additio-
nal models include tissue explants, bioreactors and organoids.
Accumulating evidence demonstrates that commensal bacteria
and probiotics communicate with the host by pattern recog-
nition receptors, such as TLR and NOD-like receptors, which
modulate key signalling pathways, such as NF-kB and MAPK,
to enhance or suppress activation and influence downstream
pathways. Gaining insight into the mechanisms of intestinal
microorganisms action may contribute to foster the develop-
ment of novel strategies for the treatment or prevention of gas-
trointestinal and autoimmune diseases.

Key words: Intestinal immunity, microbiota, probiotics,
dendritic cells.

METROLOGY BASED MEASUREMENTS IN FOOD
AND NUTRITION SCIENCES

V. lyengar'?

'Biomineral Sciences, Rockville, USA
2FSNSP, Tufts University, Boston, USA

Metrology deals with the science of measurements and
their applications. In its pivotal role, metrology provides a fra-
mework that is designed to generate the highest level of quality
in a measurement outcome irrespective of the field of applica-
tion. This is established by adopting metrological criteria such
as metrological traceability (tracking established pathways to
credibility), measurement uncertainty (credibility level) and
metrological equivalence (metrological compatibility of data
obtained by different analytical methods). Traceability facili-
tates a robust measurement system; uncertainty demonstrates
method capability, and equivalence strengthens shared respon-
sibility in collaborative measurements. When metrological cri-
teria are met, the data quality level reaches near absolute accura-
cy for physical measurements (e.g. time), exceptional accuracy
for certain chemical measurements (e.g. isotopic composition),
and best attainable accuracy (practical and reliable) for biolo-
gical measurements (e.g. body composition). Application of
metrological concepts for assessment of food, dietary and rela-
ted metabolic measurements is still in its infancy. Two reasons
account for the lack of progress: (i) the concept of accuracy
and precision is not fully understood by the food and nutrition
(F&N) investigators (often, precision is over emphasized thus
ignoring accuracy), (ii) excessive reliance on the experimental
data generated for F&N investigations using a single analytical
method (lacking method validation). Imparting metrological
basis to the measurement process by analyzing natural matrix
certified reference material is a vital requirement for establis-
hing traceability. As a whole, F&N and related metabolic assays
represent 3 categories of measurements, namely physical ( e.g.
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quantity, density and size), chemical (composition and specia-
tion) and biological (e.g. caloric energy metabolism, bioavai-
lability and bone density). In conclusion, F&N related measu-
rements, although biological in nature, share some similarities
with physical and chemical measurements, and therefore, can
benefit from following the metrological practices prevalent in
physics and chemistry areas. Several examples will be presen-
ted.

Key words: Metrology, biological metrology, traceability,
uncertainty.

ISOTOPE TECHNIQUE TOOLS FOR BETTER ACCU-
RACY OF ANALYTICAL PROCEDURES

A. Kurpad
St John’s Medical College,Bangalore, India

Physiological outcomes in research investigations are often
very variable. Metrology is the science of accurate measure-
ments, and its application to the measurement of outcomes in
nutritional intervention research in humans is of importance.
Stable isotopes of elements are safe, typically already present
in the environment. Advances in isotopic methods have made
the measurement of stable isotopic dilutions in human experi-
ments easier. This, along with the traceability of standards that
allows for multiple study comparisons, has meant that these
methods offer the ability to evaluate the variability of outcomes
with interventions, while working in resource poor settings.
These methods allow for the establishment of a quality con-
trol system that includes the use of traceable standards and the
estimation of errors with multiple measurements. Examples
relate to the measurement of body composition rather than
body weight at different ages, the measurement of energy ex-
penditure, lactation, amino acid fluxes and oxidation, and the
bioavailability of nutrients, particularly iron.

Key words: Stable isotopes, metrology

PS4-47 Mediterranean diet and disease
MEDITERRANEAN DIET AND METABOLIC SYN-
DROME; AN UPDATED SYSTEMATIC REVIEW

D. Panagiotakos

Department of Nutrition and Dietetics, Harokopio
University, Athens, Greece

This is an updated systematic review of epidemiological,
observational studies and clinical trials on the relationship bet-
ween adherence to the Mediterranean diet and prevalence of
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the metabolic syndrome. English language publications in the
available databases PubMed, Embase, Scopus, until May 31,
2013, were included in this review. New evidence from pros-
pective cohort studies, cross-sectional studies and clinical trials
supports the beneficial role of adherence to the Mediterranean
dietary pattern regarding metabolic syndrome presence and
progression. Moreover, adherence to the Mediterranean diet
seems to confer further protection to all individual compo-
nents of the syndrome. In conclusion, efforts should be made
in order to encourage adoption of this pattern, especially in the
Mediterranean countries.

Key words: Mediterranean diet, metabolic syndrome, sys-
tematic review.

MEDITERRANEAN DIET, HEALTH BENEFITS AND
THE ROLE OF TRADITIONAL FOODS

A. Trichopoulou'?, E. Vasilopoulou?, D. Vardis'

'Hellenic Health Foundation, Athens, Greece
2WHO Collaborating Center for Food and Nutrition
Policies, Athens, Greece, Department of Hygie-

ne, Epidemiology and Medical Statistics, Medical
School of Athens, Greece

Background and objectives: European Commission (EC)
Regulation 1924/2006 provides the legal framework for the use
of nutrition and health claims on foods in the European mar-
ket, on the basis of scientific evidence. Although the Medite-
rranean diet has long been recognized for its nutritional quality
and adequacy, individual Mediterranean traditional foods are
commercially under-represented. Regulation 1924/2006 could
endorse nutritionally rich foods, such as Mediterranean tradi-
tional foods and, thus, increase their availability in the Euro-
pean households.

Methods: One hundred and ninety four Greek traditional
foods were selected from the Greek food composition tables,
and their nutritional composition was evaluated on the basis of
the thresholds for nutrition claims set by the EC. The following
nutritional values, high or low as desired, were taken into ac-
count: energy, protein, total fat and fatty acids, sugars (mono +
disaccharides), salt (sodium), dietary fibre, vitamins (B6, C, A,
E, riboflavin, thiamin and a-carotene) and minerals (P, Mg, Fe,
Zn, Ca, Cu and K).

Results: On the basis of the compositional data used, 1024
nutrition claims could apply to the 194 foods studied, with an
average of about 5 nutrition claims per food. of those nutrition
claims, 529 were related to vitamins and minerals.

Conclusions: The European regulation on nutrition claims
on foods could highlight basic characteristics of the Greek tra-
ditional Mediterranean diet i.e. the ample use of olive oil and
nutrient dense plant foods such as vegetables. The application
of this legislation may benefit small business operators involved
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in the production or promotion of traditional foods. It could
also promote the health of European citizens by underlining
the nutritional quality of these traditional foods and eventually
increase their share in the common market.

Key words: Traditional foods, nutrition claims, Mediterra-
nean Diet.

PS4-55 PREDIMED study

THE PREDIMED STUDY: RATIONALE, DESIGN,
METHODS AND INTERVENTIONS

E. Ros’?

'Lipid Clinic, Endocrinology & Nutrition Service,
Hospital Clinic, Barcelona, Spain

2CIBERobnN, Instituto de Salud Carlos Ill, Madrid,
Spain

A recent meta-analysis of prospective studies showed that
adherence to the Mediterranean diet (MeDiet) was associated
with reductions in total mortality and coronary cardiovascular
disease (CVD) mortality, as well as cancer mortality and inci-
dence of neurodegenerative diseases. However, randomized cli-
nical trials of the MeDiet with hard endpoints were lacking. We
hypothesized that two traditional MeDiets, one enriched with
extra-virgin olive oil (EVOO) and another enriched with nuts,
both high in total fat and unsaturated fat, would be superior to
the usually recommended low-fat diet for the primary preven-
tion of CVD in a high-risk population. To test this hypothesis
we designed the PREDIMED study as the first randomized trial
assessing the efficacy of the MeDiet on the primary prevention
of CVD. The primary aim of the trial was to assess the effects
of the two MeDiets on a composite endpoint of cardiovascular
death, myocardial infarction and stroke (primary endpoint) in
comparison with a low-fat, control diet. Secondary endpoints
are death of any cause and incidence of major chronic diseases.
The study subjects are nearly 7500 individuals at high risk but
free of CVD at enrolment. Participants were randomized to 3
dietary interventions: advice on MeDiet plus free provision of
1 L/week of EVOO; advice on the MeDiet plus free provision of
mixed nuts (30 g/day); and advice to reduce all kinds of dietary
fat (control diet). Throughout the duration of the study (mean
5 years), participants attended quarterly individual and group
sessions run by dieticians, where they received written dietary
instructions, seasonal shopping lists, menus and recipes adap-
ted to group assignment. A 14-item screener was instrumental
to assess MeDiet adherence and upgrade it at each visit in the
MeDiet groups. All events were registered and definite ascer-
tainment was done by the Clinical Events Committee whose
members were blinded to the intervention.

Key words: Nutrition, mediterranean diet, cardiovascular
disease, clinical trial, PREDIMED study.
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INTERACTIONS BETWEEN MEDITERRANEAN DIET
AND GENETIC VARIANTS, AND RISK OF DISEASE
IN THE PREDIMED STUDY

D. Corella

Department of Preventive Medicine and Public
Health, School of Medicine, University of Valencia
and CIBER Fisiopatologia de la Obesidad y Nutri-
cion, Valencia, Spain

Despite the growing evidence supporting the protective role
ofthe Mediterranean diet (MedDiet) in reducing cardiovascular
diseases, diabetes or obesity, there is a lack of studies analyzing
the genetic influence modulating the effects of the MedDiet in
these diseases. Added to this is the fact that the majority of the
studies undertaken to examine gene-diet interactions cardio-
vascular phenotypes such as dyslipemia, hypertension, type 2
diabetes, etc, have focused on the macronutrients of the diet,
mainly on the intake of different types of fatty acids, and have
not considered the overall pattern of the MedDiet. To investi-
gate the relationship between genetics and the Mediterranean
diet, both as a whole and analyzing the specific relationships
of the main components in determining intermediate and fi-
nal phenotypes (stroke, myocardial infarction, etc) of the most
prevalent diseases. Therefore, the PREDIMED study offers an
excellent opportunity to examine the interaction between the
MedDiet and genetic variants in determining intermediate and
disease phenotypes. We have undertaken several nutrigenetic
analyses in the PREDIMED study and have analyzed the diffe-
rent types of interactions (biological and statistical) between
the MedDiet (both at baseline and after dietary intervention)
and its components and variations in key genes in lipid meta-
bolism, inflammation, obesity, type 2 diabetes, and cardiovas-
cular diseases (TCF7L2, MLXIPL, CETP, APOE, etc.). We have
detected interesting gene-diet interactions in which a greater
adherence to the MedDiet, or to some of its typical foods, is
able to reverse the adverse effects that have the risk alleles in
these genes on their specific phenotypes.

Key words: Mediterranean, genetics, gene-diet interac-
tions, cardiovascular.

THE PREDIMED-PLUS TRIAL: OBJECTIVES AND
IMPLEMENTATION

M A. Martinez-Gonzalez'*

'Department of Preventive Medicine and Public
Health, University of Navarra, Pamplona, Navarra,
Spain

2CIBEROBN

The worldwide epidemic of obesity is alarmingly growing.
The long-term consequences of this epidemic on vascular
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risk and other causes of disease and death represent a global
crisis and a failure of public health.

Most observational studies have consistently shown that all-
cause mortality progressively grows with increased adiposity.
This higher risk is specially increased for cardiovascular mor-
tality. However, a recent (and controversial) meta-analysis cha-
llenged this assertion (Flegal, et al. JAMA 2013). In addition,
the only available long-term trial conducted among type-2 dia-
betics (Look AHEAD, N Engl ] Med 2013) did not demonstra-
te that an intentional weight loss may produce a reduction in
cardiovascular clinical events.

The PREDIMED-1 trial showed that a Mediterranean diet
(without any caloric restriction) did reduce cardiovascular cli-
nical events (Estruch et al, N Engl ] Med 2013). The aim of our
new trial (PREDIMED-PLUS) is to assess whether a calorie-
restricted Mediterranean diet together with specific goals for
weight loss and physical activity is able to reduce the risk of
cardiovascular events beyond the results obtained in PREDI-
MED-1. Our hypothesis is that an intensive intervention on
diet and lifestyle aimed to weight loss and based in the traditio-
nal Mediterranean dietary pattern is an effective and sustaina-
ble approach for weight los in adults with overweight/obesity
and this intervention will exert a beneficial effect on cardiovas-
cular events.

The research plan is to recruit 6,000 men (55-75 years) and
women (60-75 years) with a body mass index between 27 and
40 kg/m2 and at least three criteria of the metabolic syndrome.
The recruitment will take place during 2013-2015. The follow-
up will average 6 years. We will randomise them in 1:1 ratio to
two interventions: a) control: a Mediterranean diet without any
caloric restriction or special program to foster physical activity
(as we did in the PREDIMED-1 trial); b) intensive interven-
tion: a Mediterranean diet with goals for weight loss (at least
8% of initial weight), caloric restriction (30%), physical activi-
ty (walking 45 min/d or equivalent), and behavioural therapy.
For the intensive intervention group, 3 contacts/month will be
scheduled during the first year and 2 contacts/month during
the rest of follow-up. The primary end-point will be a com-
posite of myocardial infarction stroke or cardiovascular death.

PS5-63A Regulaion Versus Innovation (IUFOST)
REGULATION AND INNOVATION IN FUNCTIONAL
FOODS

D. Rodriguez-Amaya

University of Campinas, Sao Paulo, Brazil

As consumers around the world are getting more informed
and interested in promoting their own health and well-being,
the functional food market continues to grow. Food companies
are constantly searching for innovations in order to keep their
niches in this dynamic, demanding and highly competitive
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market. Developed countries are offering an array of bioacti-
ve ingredients (e.g., fiber, omega-3 fatty acids, isolated soy and
milk proteins, probiotic, tomato concentrate, tea extracts, fruit
extracts), bioactive-enriched foods (e.g., fiber enriched foods,
dairy products with probiotic), as well as naturally functional
foods (e.g. flax, nuts, cranberry, whole grains). Innovation,
development and marketing of functional products in develo-
ping countries are limited by the prohibitive cost and needed
resources for clinical trials to establish safety and substantiate
health claims. Developing countries are focusing more on op-
timization of naturally functional traditional foods (e.g., qui-
noa, amaranth seeds, yerba mate) and processing native, often
unexploited, plant species with high levels of bioactive com-
ponents (e.g., tropical fruits). Regulating functional foods is a
complicated issue as it goes beyond assuring safety; demons-
tration of efficacy in terms of the claimed health benefits is as
critical. While it is undoubtedly important to guarantee that
functional foods and beverages are safe and health claims are
evidence-based, there is call for caution that regulation should
not be unnecessarily restrictive so as to prevent sound innova-
tions from getting into the market. The need for international
standards and regulations is recognized, but global harmoni-
zation efforts have been beset with many complicating factors
and have not been successful, although some regional harmo-
nization has been achieved.

Key words: Functional foods, bioactive ingredients, safety,
health claims, regulation.

FOOD REGULATION AND PROCESSING INNOVA-
TION IN VIETNAM

D. Luu, TD. Phan
Sagon Technology University, Sagon, Vietnam

As the proverb say, Vietnam is a tropical country with three
magic elements for the success: Heavenly opportunities, Fa-
vorable land, and Human consensus. These conditions lead
to an abundant and diversified agriculture production. Many
products of VietNam have been appreciated around the world
such as rice, tea, coffe, cashew nut, exotic fruits, and aquatic
products... On the other hand, recent advances in food scien-
ces and technology allow food industry to diversify their pro-
ducts and to toward their production to a high value products.
The appearance of many new Vietnamese food products in the
market showed that there is an innovation in food production.
Beside that, the consumers are increasingly interested in the
health benefits of foods and have begun to look the potential
disease prevention and health enhancing of foods. Regulating
the industry is important to maintain the high standard of food
safety and quality that the consummers expect, while allowing
the industry to innovate and market new products, espescia-
lly in the context of integration with ASEAN and EU markets.
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Today, the foodstuft quality and safety must be ensured along
the supply chain “from farm to fork” Thereby, the regulations
must keep pace with the advances in technology and controle
the innovation in food processing to ensure the relationship
between quality of foodstuffs and concerned claims. Generally,
the quality and health benefits of foodstufts are often commu-
nicated to consumers through the product packaging, websites
or advertising. Such quality and health-related statements or
claims are made according to the applicable regulations and
guidelines. In many cases, incorrect claims related to quality
and health benefits are published by industry to promote their
products. Therefore, the regulations need to clarify the quality
criteria and functional component in foods and controle the
exaggerated health claims made by manufacturers.

Key words: Food products, food regulation, processing in-
novation.

ADVANCING NOVEL PRESERVATION TECHNOLO-
GIES DEMANDS HARMONIZING INTERNATIONAL
FOOD SAFETY LEGISLATION AND REGULATIONS

L. Keener

International Product Safety Consultants, Seattle,
USA

Primary among the roles and responsibilities of most na-
tional governments are the protection and preservation of its
citizen’s health and the promotion of trade and commerce. Le-
gislation, regulations and standards are frequently promulga-
ted with that aim to both safeguard public health and advance
economic growth. Food laws and regulations framed with a
pretext of food safety are important for both, preserving pu-
blic health and commerce. Owing to the great global dispari-
ty in food safety laws and regulations, however, often neither
of these national priorities is achieved. The advancement and
adoption, by government and industry, of novel preservation
and processing technologies such as: High Pressure; Power Ul-
trasound; Atmospheric Cold Plasmas; and Pressure Assisted
Thermal Sterilization are highly dependent on achieving con-
sensus and harmonization on the scientific methods and the
regulatory constructs used for validating novel food preserva-
tion techniques. Eliminating regulatory ambiguity in the ap-
provals and validation processes will also stimulate innovation.
Successfully resolving the incongruent regulatory issues, glo-
bally, will likewise assist in achieving public health and trade
objectives. This presentation will provide an assessment of re-
gulatory activities, globally, relating to the approval and uptake
of novel and nonthermal preservation technologies.

Key words: Safety, regulations, technology, innovation,
food.
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HOW TO WORK WITH THE FOOD INDUSTRY TO
IMPROVE THE NUTRITIONAL PROFILES OF PRO-
CESSED FOODS

N. Sunley
Sunley Consulting, Johannesburg, South Africa

At virtually every gathering of nutrition professionals, there
is strong criticism of the food industry as one of the main con-
tributors to obesity and other public health concerns. While ag-
gressive marketing of foods with poor nutritional composition
can certainly be criticised, insufficient cognizance is taken of
the very real challenges faced by food companies in improving
the nutritional characteristics of their products and practical
factors such as technical feasibility, cost and palatability are
often insufficiently understood by the nutrition profession. In
particular a confrontational approach incorporating simplistic
and impractical regulatory based solutions is unlikely to achie-
ve their desired effect due largely to the behavior related nature
of many of the causes of obesity. There are a number of ways in
which nutritionists and dieticians can interact in a much more
constructive manner with the food industry and these will be
discussed. From a technical perspective, they include wor-
king with marketing and technical personnel to understand
the practical constraints that exist in changing the nutritional
characteristics of particular products and constructively cha-
llenging these. A further option is using nutrient profiling as a
means of assessing the effect of potential compositional chan-
ges. From a commercial perspective, it is possible to incentivise
companies to improve the nutritional quality of their products
by linking staff remuneration and in particular performance
bonus payments to the achievement of specific average compo-
sitional criteria for their product ranges. A suggested model for
this process will be proposed which includes not only product
composition but also the volumes of different products sold by
the companies.

Key words: Food industry, nutritional profiles, processed
foods.

PS5-63B Food systems for nutrition and health:
Growing, shopping, cooking and eating
SUSTAINABLE AND AFFORDABLE HORTICULTU-
RE FOR HEALTHY COMMUNITIES: AFRICAN AND
ASIAN EXPERIENCES

RY.Yang, P. Hanson, J d’A.Hughes, J D H. Keatinge

AVRDC-The World Vegetable Center, Tainan, Taiwan

Healthy diets include diverse foods from the key food
groups (starchy staples, legumes and nuts, animal products,
fruit and vegetables) that are enjoyable to eat, fulfill daily nu-
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trient requirements, and contain health-promoting substances
such as fiber and antioxidants. Vegetables are highly diverse in
terms of species and varieties as well as essential and bioactive
phytonutrients. Many people consume monotonous, insuffi-
ciently nutritious diets because they lack access to or cannot
afford a broader range of nutritious foods with limited aware-
ness of healthy diet importance. AVRDC - The World Vegeta-
ble Center addresses constraints along the vegetable value chain
through four research and development themes—Germplasm,
Breeding, Production and Consumption—to contribute to en-
hanced productivity, profitability, availability of vegetables and
the nutritional status of consumers in developing countries,
particularly in Africa and Asia. The Center develops improved
tropically-adapted vegetable cultivars with emphasis on high
yield, heat tolerance, multiple disease resistance, and high qua-
lity and high nutrient content. Strong collaboration with the
private seed sector ensures that AVRDC’s improved breeding
lines reach farmers throughout the tropics. The Center designs
improved horticultural practices that conserve water and soil
nutrients to improve vegetable crop production in suboptimal
environmental conditions and integrated pest management
practices to reduce farmer reliance on pesticides. Home garden
designs promoted through partners enable rural households
to access vegetables throughout the year. Postharvest research
offers practical solutions to reduce losses and maintain produ-
ce quality as it passes along the supply chain. The Center is en-
gaged in nutritional and functional analyses of vegetable crops,
food method improvement, and dietary strategies to enhance
local appeal and nutrient bioavailability of vegetables. Jointly
with colleagues and partners in agricultural, social and health
sectors, the Center develops nutrition-sensitive, community-
based agricultural interventions and promotion strategies to
enhance access to nutritious food and promote healthy diets.

Key words: Vegetables, diversity, nutrition-sensitive, mal-
nutrition.

INTRODUCTION TO FOODSCAPE STUDIES -
WHAT THEY CAN DO FOR PUBLIC HEALTH NUTRI-
TION

B E. Mikkelsen
Aalborg University/AAU-MENU, Aalborg, Denmark

Since the settings approach was introduced by WHO nearly
3 decades ago much intervention research has been taken as a
point of departure for the everyday life arenas where health is
created and lived such as the kindergarten, school, institutions
and workplaces. Since these places in many cases have also a
responsibility to provide food, there is a considerable interest
in understanding how such arenas most effectively can work to
provide healthy nutrition- for instance, by promoting healthier
eating and physical activity. A new type of study - the broad ca-
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tegory of FoodScape Studies (FSS) can offer new opportunities
for a deeper understanding of the socio-physical space in such
arenas. The aim of this paper is to give a brief account of the
origin of this new type of study and to look at some important
implications for the public health nutrition agenda. The paper
looks in particular at applications in public food environments
- so called captive foodscapes. It introduces a typology of phy-
sical, social, mental, discursive and learning foodscapes. It con-
cludes that the idea of foodscapes offers a suitable conceptual
framework for the food, the different types of people and inter-
mediaries and the space. Some of the important features of the
notion of foodscapes are that it is able to capture the impor-
tance of place and time, contextual factors, meaning and the
everyday life perspective of eating. The idea of foodscapes has
important qualities to offer in terms of being able to unders-
tand the complex interactions taking place in spaces where pu-
blic foods are offered. Such a typology can act as a guideline for
the planning, development and the analysis of interventions in
public settings where health is increasingly put on the agenda.

Key words: Foodscape, public health nutrition

COULD THE GREEK HOME GARDEN EXPLAIN THE
REDUCED CARDIOVASCULAR MORTALITY IN EL-
DERLY GREEK MIGRANTS TO AUSTRALIA?

C. ltsiopoulos, A. Kouris-Blazos, T. Darmos-Thodis, S.
Tsindos, E. Kaias

Department of Dietetics and Human Nutrition, La
Trobe University, Melbourne, Australia

The well-known cardioprotective benefits of the traditional
Greek Mediterranean diet were first described in the Seven
Countries Study in the 1960s (Keys et al, 1986) and then by
de Lorgeril et. al. (1999) in France. Elderly Greek migrants to
Australia consistently show lower rates of all-cause and CHD
mortality compared with Australian-born people. Paradoxica-
lly, however, this is in spite of a higher prevalence of CHD risk
factors (ABS, 2008). Greek migrants to Australia have resis-
ted dietary acculturation and retained healthy aspects of their
traditional diets which may partly explain their lower morta-
lity rates (Itsiopoulos and Brazionis, 2011; Itsiopoulos, 2007;
Kouris-Blazos, 2002). Compared with Australian-born people,
Greek migrants were found to have higher plasma levels of ca-
rotenoids (lycopene, lutein/zeaxanthin), biomarkers for fruit
and vegetable intake (Itsiopoulos, 2007). Kouris-Blazos (1994)
compared elderly Greek migrants aged > 70 years in Melbour-
ne (n=189 ) to elderly Greeks living in a semi-rural area near
Athens (Spata) (n=104). Over 70% of the Greek migrants re-
ported growing a variety of vegetables in home gardens such
as tomatoes, leafy green vegetables, fresh herbs, legumes, and
olives. Almost 40% of the Greek migrants compared with 4% of
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the Greeks in Spata reported relying solely on their home gar-
dens for most of their vegetable intake. Consequently, Greek
migrants reported higher vegetable intakes (1040g vs compa-
red to 870g, data for men) as well as greater overall adherence
to the traditional Mediterranean diet which correlated with
significantly fewer deaths in a 5 year mortality follow up study
(Wahlgvist et al., 2005).

Preliminary data from the Australian Mediterranean Is-
lands Study show that Greek Islander migrants that grow to-
matoes, onions and leafy greens in their gardens have a lower
diastolic blood pressure (-30mmHg; P=0.049) and a trend
towards lower BMI.

Key words: Traditional diets, home gardens, culinary herbs,
olives, diabetes.

THE ROLE OF SHOPPING AND COOKING IN THE
FOOD AND HEALTH SYSTEMS OF ELDERS

MS. Lee’, M L. Wahlqvist?, Y H.Chang? R C Y. Chen?

'School of Public Health, National Defense Medical
Center, Taiwan, ROC
’National Health Research Institutes, Taiwan, ROC

Active ageing is a key to healthy ageing. Both shopping
and cooking behaviors are important part of social life and
economically relevant activities for the elderly. Considering
the food and health systems together, we have investigated
whether these two activities can contribute to survivorship
in the elders independent of physical and cognitive function.
We have linked data for some 1800 people aged 65 or over in
a nationally representative free-living Taiwanese elderly co-
hort (NAHSIT, 1999-V2000) to the National Death Registry
for decedents’ time of death. During the 10-year follow-up
(1999-2008), 695 participants died. Highly frequent shopping
compared to never or rarely predicted survival (hazard ratio
(HR)=0.54; 95% confidence interval (CI), 0.43-0.67)) with ad-
justment covariates HR (95%CI) was 0.73 (0.56-0.93). Elderly
who shopped every day have 27% less risk of death than the
least frequent shoppers. Men benefited more from everyday
shopping than women with decreased HR 28% versus 23%
compared to the least. Those who cooked most frequently were
younger, women, unmarried, less educated, non-drinkers of al-
cohol, non-smokers, without chewing difficulty, had spouse as
dinner companion, normal cognition, who walked or shopped
more than twice weekly, who ate less meat and more vegeta-
bles. Highly frequent cooking (>5 times/week, compared with
never) predicted survival (HR=0.47; 95 %CI, 0.36-0.61); with
adjustment for physical function, cognitive function, nutrition
knowledge awareness and other covariates, HR (95%CI) was
0.59 (0.41-0.86). Women benefited more from cooking than
did men, with decreased HR, 51% vs. 24%, when most was
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compared with least. Both shopping and cooking behaviors fa-
vorably predict survival. Highly frequent shopping favors men,
however, highly frequent cooking favors women. Shopping and
cooking capture several dimensions of personal well-being,
health and security as well as contributing to the community’s
cohesiveness and economy and may represent or actually con-
fer increased longevity.

Key words: Healthy ageing, longevity, function

INTEGRATING FOOD AND HEALTH WITH ECOSYS-
TEMS FOR HUMAN DEVELOPMENT

M L. Wahlqvist

Monash University, Melbourne, Australia: NHRI,
Taiwan: Zhejiang University, China

The most vulnerable are those who are disconnected from
their culturally and biologically relevant ecosytem unless they
or their ancestors have developed some form of resilience. If
we are to make significant progress with sustainable human
development, we need households and communities to have
food and health security and for their inhabitants to have live-
lihoods. Although there may be short-to-medium term bene-
fits for well-being, physical and mental function, for health and
even mortality, these are relatively few compared with the PARs
(population attributable risks) and benefits which may accrue
through ecological approaches. These approaches embrace in-
tergenerational, spiritual, sociocultural, biomedical, personal
behavioural (especially throughout the food system, with regu-
lar physical activity, avoidance of substance abuse with tobacco
and alcohol) and livelihood dimensions. They favour affor-
dable solutions to lifes” necessities of shelter, clothing, food,
education and health. Nutritionally-related health disorders
and diseases (NRHD) may reflect a spectrum of deficiencies,
excesses and their combinations which manifest against a ran-
ge of environmental and societal backgrounds. Their effective
prevention and management requires strategies at the house-
hold and community level with foods whose progress through
the system from production to consumption is known and
understood. Such strategies are more implementable if peo-
ple and systems involved and affected are digitally-connected.
Well-rehearsed ecosytem measurement and monitoring tools
are now available through the UN (http://www.un.org/apps/
news/story.asp?NewsID=39344). When combined with natio-
nal health system information about localities, they provide
ways in which health, sustainability and economic problems
can be defined, goals established and solutions found (http://
www.wri.org/project/mainstreaming-ecosystem-services/
about). Further Reading Wahlqvist ML and Specht RS. Food
variety and biodiversity: econutrition Asia Pacific J Clin Nutr.
1998; 7:314-9. Wahlqvist ML, McKay J, Chang YC, Chiu YW.
Rethinking the food security debate in Asia: some missing eco-
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logical and health dimensions and solutions. Food Security.
2012;4(4):657-70

Key words: Connectedness, econutrition, sustainability,
NRHD (Nutritionally-related health disorders and disease).

PS5-71A The value of nutrition labelling: Has nu-
trition labelling reduced any chronic diseases?
(IUFFoST)

NUTRITION LABELLING IN EUROPE: EFFECTIVE
GUIDANCE TOWARDS MORE HEALTHFUL FOOD
CHOICES?

S. Hieke, S. Storcksdieck, L. Ferndndez, J M. Wills

European Food Information Council (EUFIC), Brus-
sels, Belgium

Background and objectives: Providing nutrition infor-
mation on foods and menus is considered a relevant means
to guide consumers towards more healthful food choices.
Assessments of the actual effectiveness among consumers of
the different systems devised vary in scope, methodology and
outcome. A review of the current literature appears timely, ho-
ping to provide the informational base for actions to be taken
on a public health and policy level.

Methods: We searched the following databases: CAB Abs-
tracts, CAB Heritage, Agricola, Medline, PubMed, EBSCO
Business Source Elite, and EBSCO Business Source Premier
(search terms: nutrition, nutrition label, food label, labelling,
food choice, consumer understanding) and included all studies
published after 2000 which measured behavioural effects. A
special focus was put on nutrition labelling in obesity preven-
tion, for which we considered literature referenced in PubMed
and Social Science Research Network (SSRN) from 2007 on-
wards (search terms: nutrition labelling, obesity), when the last
major review on the subject had been published.

Results: Currently, various formats of back-of-pack and
front-of-pack nutrition labelling can be found across the EU,
with varying levels of penetration and directiveness. Expe-
rimental studies show that consumers are reasonably able to
understand and use the different systems to identify more
healthful food products from given choice sets. However, they
seem to be lacking the motivation to actually seek out nutrition
labelling information when shopping for food. European stu-
dies assessing the impact of nutrition labelling on actual die-
tary intake are scarce, and no real-life evidence exists linking
nutrition label use with measured changes in body weight.

Conclusions: Looking at the question of whether nutrition
labelling so far has been effective in encouraging healthy ea-
ting, results of this review may be seen as a base for evaluating
future achievements of the new EU regulation which makes
nutrition labelling mandatory.

Abstracts



Key words: Nutrition labelling, Obesity prevention, Consu-
merbehaviour, Public policy, Information provision.

PS5-71B Urbanization and Food Security

ECOSYTEM APPROACHES TO NUTRITION AND
HEALTH SECURITY: URBANISED COMMUNITIES

M L. Wahlgvist

Monash University, Melbourne, Australia & National
Health Research Institutes, Taiwan

Localities, whatever their whereabouts, may or may not
support nutritionally secure communities. It is rare for their
food supply to be self-sufficient, although local food produc-
tion was the hall-mark of human settlement. Arable, especially
horticultural land and its water supply, has given way to resi-
dential and commercial development. This is part of a wider
ecosystem loss. In a facile way, we regard this as acceptable
and even sustainable because of our ability to trade, although
that has considerable infrastructural dependency. Ecosystems
are vital for the integrity of food systems as a whole in serving
sustainable food diversity, even if that means trade between
ecosytem-competent communities. Wahlqvist has made a case
for communities to be connected, especially digitally, to enable
food-based strategies to serve health needs (1). We know that
food diversity is a valuable indicator of household food securi-
ty and food variety (FV) a predictor of more favourable health
outcomes. Regrettably, but not inevitably, the costs of the fruit
and vegetable contributors to FV often make it less affordable.
It is now also clear that the notion of Homo sapiens as a species
discrete from its ecosytems is flawed and that, at some point,
ecosytem collapse will include the decline of Homo sapiens (2).
Measuring and monitoring the ecosystem resource and food
diversity are two important methodologies for nutritional se-
curity programs. They could facilitate the development of more
sustainable and affordable food systems which would also pro-
vide livelihoods and erode the unemployment mentality.

Further Reading 1. Wahlqvist ML. Connected Community
and Household Food-Based Strategy (CCH-FBS): Its impor-
tance for health, food safety, sustainability and security in di-
verse localities. Ecol Food Nutr 2009;48:457-481 2. Wahlqvist
ML, McKay J, Chang Y-C & Chiu Y-W. Rethinking the food
security debate in Asia: some missing ecological and health di-
mensions and solutions. Food Sec 2012;4:657-670.

Key words: Food diversity, food systems, nutritional secu-
rity.
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INFLUENCE OF URBANIZATION ON CLIMATE
CHANGE AND NUTRITION INSECURITY

T. Atinmo

DepartmentOf Human Nutrition, College of Medici-
ne, University of Ibadan, Nigeria

Urbanization brings along with it infrastructural changes,
technological advancement, population upsurge from migra-
tion and improved standards of living. Expectedly, climatic
changes go along with all these transformations. However,
usually the processes of urbanization move at geometrical rate
while considerations for the effects on climatic changes and
nutrition security move in arithmetic order. Many nations wit-
nessing rapid urbanization do fail to plan for the consequences
of expansion on climatic changes and the attendant nutrition
insecurity. Influx of high-tech machineries, automobiles, in-
dustrial chemicals/gases and human resources etc. has great
impact on climatic changes, especially as these affect global
warming and ozone layer depletion. All these impacted on
food production, environmental hygiene/pollution, healthca-
re services, which are all strong variables that constitute nu-
trition security. Many developed worlds are highly urbanized
but capable of maintaining safer climatic conditions and at the
same time reduce the problem of food insecurity. It is therefore
suggested that as many developing countries aspire to witness
urbanization that is necessary for development, strong policy
should be instituted to ensure that imported machineries and
others are monitored and certified safe before they are ship-
ped into the countries. Rural areas should be opened up for
development to reduce concentration of people into the cities.
Nutrition advocacy that will foster enabling environment for
nutrition education should be promoted to create awareness on
healthy eating, which is usually a neglected area in the process
of urbanization. Urban agriculture should be supported as part
of urbanization processes and a link should be created whereby
some industrial wastes can be converted to organic manure to
boost food production. Standard meteorological service should
be instituted to serve as monitor of the environment and pro-
vide information on notable changes. Urbanization is needed
for development but the effects on human survival should be of
great priority to all stakeholders.

Key words: Urbanization, Climatic changes, Nutrition inse-
curity and National development.
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CLIMATE CHANGE, URBANIZATION AND FOOD
SECURITY: LINKING PRODUCTION AND CON-
SUMPTION

C. Tacoli

International Institute for Environment and Develo-
pment, London, UK

Increasing food production is the main policy prescription
to address food security. This neglects the crucial importance of
access and affordability for low-income urban residents. With
more than half the world’s population living in urban centres,
urban food insecurity is an emerging challenge that is exacer-
bated by climate change. While low and irregular incomes are
its root cause, environmental hazards and inadequate housing
and infrastructure contribute to higher levels of malnutrition
in low-income settlements than in rural areas. Addressing ur-
ban food security requires attention to incomes, living condi-
tions, access to formal and informal markets and the intercon-
nections between rural and urban food security.

Key words: Climate change, food security, malnutrition,
urbanization.

NUTRITION AND FOOD SECURITY: A CLIMATOLO-
GICAL PERSPECTIVE

T. Beer

Centre for Australian Weather and Climate Re-
search, Australia

To climatologists nutritional security is dominated by the
impacts of weather and climate on food systems. With growing
urbanization, extreme weather events such as tropical cyclo-
nes impact directly on agriculture, but also on the logistical
distribution of food. Drought affects human life and health
as well as impacting dramatically on the sustainable develop-
ment of society. It represents a pending danger for vulnerable
agricultural systems that depend on the rainfall, water supply
and reservoirs. Developed countries are affected, but the im-
pact is disproportionate within the developing world. Drought,
especially when it results in famine, can change the life and
economic development of developing nations and stifle their
development for decades. A holistic approach is required to
understand the phenomena, to forecast catastrophic events and
to predict their societal consequences.

The International Union of Geodesy and Geophysics
(IUGQ) is leading the WeatCliFS consortium of internatio-
nal scientific unions (including IUNS and IUFoST) to exami-
ne weather, climate and food security as well as to look at the
interaction of food security and geophysical phenomena. The
following fundamental question underpins WeatCIliFS: What
technologies and methodologies are required to assess the
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vulnerability of people and places to hazards [such as famine]
- and how might these be used at a variety of spatial and tem-
poral scales?

This talk will review the historical link between weather, cli-
mate, drought and food supplies; examine the Australian and
international situation; summarise the response of the scienti-
fic community and point out the direction for future research.

Key words: Agriculture, climate, food security, urbaniza-
tion.

USING SOUTH AFRICAN FOOD COMPANIES’
NUTRITION STRATEGIES AND CONSUMER
KNOWLEDGE, ATTITUDES AND PRACTICES PER-
TAINING TO NUTRITION INFORMATION TO DEVE-
LOP GUIDELINES FOR THE PROMOTION OF THE
PREVENTION OF CHRONIC DISEASES OF LIFES-
TYLE

J. Badham’, L. Kriek?

'M.Sc Nutrition, JB Consultancy, Johannesburg,
South Africa

2Consumer Science (Ed) M Nutrition, Consulting
Solutions, Cape Town, South Africa

Background and objectives: The main objective of the stu-
dy was to investigate the nutrition strategies that food compa-
nies in South Africa use to communicate with the consumers
and to compare it with the knowledge, attitudes and practices
of the consumers towards the nutrition information that they
receive.

Methods: The study population consisted of a sample of
7 food companies operating in South Africa and a sample of
230 South African consumers. Data were collected through
questionnaires aimed at each specific study population. The
data were analysed statistically for each study population and
the data between the two study populations were compared.
Results: Seventy-one percent of the food companies indica-
ted that they address chronic diseases of lifestyle in their nu-
trition strategies. The medium most frequently used by food
companies for consumer nutrition education, is the food la-
bel and this together with television is the preferred medium
for the consumers. Both the majority of food companies and
consumers agree that the food companies have a responsibility
towards the nutritional education of the consumer.

Conclusions: Food companies should be actively involved
with consumer education pertaining to healthy eating and
healthy lifestyle habits as it is expected by the consumer. Com-
munication with regard to evidence-based nutrition education
is critical but should be consistent with an integrated approach
involving all the role players including the food industry, De-
partment of Health and Department of Education.

Abstracts



Key words: Food industry, healthy eating, healthy lifestyles,
nutrition education.

EFFECTS OF CLIMATE CHANGE ON THE FOOD
SUPPLY CHAIN AND THEIR IMPACT ON URBAN
NUTRITION SECURITY

E J. Mcgill

International Union of Food Science and Technolo-
gy (IUFoST), Victoria, AUSTRALIA

In the FAO definition of Food Security (FAO, 1996) there
is the requirement that all people at all times should have ac-
cess to an adequate food supply of their preference, to main-
tain health, growth and continuing development (the italics
are mine). However undeveloped a country may be, food
supply chains exist and provide the means for the availability
of enough safe food of the required quality for their popula-
tion, under ideal conditions. With the rapid increase in the rate
of urbanization (now > 50% of the world’s population live in
cities) the supply chain links within urban areas are becoming
critical, if a balanced diet is to be available. Poorer communi-
ties within cities have increasing difficulty in accessing a diver-
se fresh food supply and hence an adequate diet. In contrast,
their access to fast food outlets is very much better (London
Food Programme, 2006). Developments in urban agriculture
may alleviate these trends to some extent but face their own
technical and supply chain difficulties.

Climate changes will impact on every stage and aspect of
the food supply chain from primary production to final con-
sumption. Loss or interruption of power supplies will reduce
food safety (loss of temperature controls), transport failures
will cause disruption to the ‘just-in-time’ retail sector and
many urban citizens will be unable to travel to even local food
outlets. Nutrition will suffer and starvation will become a real
possibility.

To maintain and improve urban citizens’ access to a sound,
nutritional diet, an understanding of their food supply chain
and its underpinning science and technology is required. The
development of strategies to improve the adequacy, sufficiency
and security of this supply chain, in the face of the potential
disruptions resulting from climate change, is our ongoing cha-
llenge.
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NPS1-8 IMAPP (Intake, Monitoring and Program
Planning): Software nutrient intake data

INTAKE, MONITORING AND PLANNING PRO-
GRAM (IMAPP) - WHAT ARE ITS CAPABILITIES?

A. Carriquiry’, S. Murphy?, L. Allen?, B. de Benoist*

'Department of Statistics, lowa State University,
USA

2Cancer Research Center, University of Hawaii, USA
3USDA-ARS Western Human Nutrition Research
Center, USA

*WHO, Switzerland

IMAPP was developed at Towa State University in colla-
boration with University of Hawaii and USDA-ARS Western
Human Nutrition Research Center with funding from WHO.
IMAPP is freely available from http://www.side.stat.iastate.
edu/. IMAPP can be used to assess and to plan nutrient intakes.
For assessment, IMAPP implements the ISU Method (Nusser
et al., 1996) to estimate usual nutrient intake distributions and
the IOM recommendations (DRIs: Applications in Dietary As-
sessment) to compute prevalence of inadequate or of excessive
intakes. For planning, IMAPP implements the recommenda-
tions by WHO/FAO in Guidelines for Food Fortification with
Micronutrients (WHO 2006). IMAPP estimates usual intake
distributions of nutrients for groups defined by age, gender and
pregnancy/lactation using daily intake information. Ideally,
two or more observations are available at least for a sub-sample
of individuals. However, IMAPP permits adjustment of data-
sets with no replicates by using external intra-person variances
supplied by the user or by IMAPP. The EARs and ULs of a long
list of nutrients are built into IMAPP and the program “un-
derstands” which form of the nutrient (e.g., retinol or vitamin
A) should be used to estimate inadequacy or excess. IMAPP
also allows for different bioavailability of iron and zinc. Given
a target prevalence of inadequacy of a nutrient in a population
group and daily intake of potential vehicles, IMAPP will com-
pute the amount of the nutrient to be added to each vehicle to
meet the target prevalence in the group. It will also estimate the
resulting prevalence of inadequacy and of excess in all other
population sub-groups. Because of its many built-in functions,
IMAPP can be used by practitioners with little statistical or
computational background.

_______________________________________________________________________________________________________|
Ann Nutr Metab 2013;63(suppl 1): 1-1960

Published online: September 13,2013

Key words: Usual intake, assessment, fortification, inade-
quacy, DRI.

USING THE IMAPP SOFTWARE; INFORMATION
REQUIRED FOR OPTIMAL APPLICATION

S. Murphy
University of Hawaii, USA

The intake monitoring, assessment, and planning program
(IMAPP) provides software to analyze nutrient inadequacies
and potential excessive intakes within a population group.
However, the power of the software can only be realized if
accurate information is provided by the user. Before using
IMAPD, it is necessary to collect daily dietary intake data (e.g.,
from 24 hour recalls or records) for each individual in a sample
of the population. Intakes of the nutrients of interest must be
provided for each person.

Thus, the user must have access to food composition data
that can correctly convert food intakes into nutrient intakes.

To apply the appropriate nutrient standards, age, gender,
and reproductive status should be indicated for each person.
The nutrient standards that are used for the calculations are
the average nutrient requirements and the safe upper levels of
intake. These standards may be specified by the user or the de-
fault “harmonized” values in the program may be used. To ad-
just for day-to-day variation in intakes, multiple days of dietary
data for at least a representative subsample of the population
should be provided, although it is also possible to use default
values from other populations for these variance estimates.
Bioavailability factors may be specified for iron and zinc, or
may be based on dietary patterns.

If IMAPP is being used to design fortification programs,
daily intakes of potential food vehicles for fortification must
also be provided. Intake for each vehicle should be calcula-
ted after disaggregating mixed dishes into their ingredients.
IMAPP will then calculate new prevalences of nutrient inade-
quacies assuming specific levels of fortification of one or more
food vehicles. Thus, IMAPP is an important tool for assessing
intakes as well as planning intakes, but optimal application de-
pends on high quality intake data provided by the user.

Key words: Intake assessment, intake planning, fortifica-
tion.
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HARMONIZING MICRONUTRIENT RECOMMEN-
DATIONS WORLD-WIDE

L H. Allen', S P. Murphy?

TUSDA, ARS Western Human Nutrition Research
Center, USA

2University of Hawaii Cancer Research Center,
Hawaii, USA

Background and Objectives: Harmonization of nutrient
intake recommendations is important because advice concer-
ning nutrient intakes, formulation of complementary foods,
levels for fortification and labeling is usually provided at the
global or regional level. Actual requirements vary little across
the world yet the process for creating and revising recommen-
dations is costly and time-consuming especially for low inco-
me countries, and already includes some uncertainty. Current
terms for recommended levels are inconsistent and WHO/
FAO has no Estimated Average Requirements or Upper Levels.
Our objective was to use a systematic approach to develop glo-
bal recommendations.

Methods: Values were compared from the Institute of Me-
dicine (IOM, US/Canada), WHO/FAO and the UK primarily.
IOM was used if values differed <10%, otherwise scientific cri-
teria were applied to choose best estimates.

Conclusion: New harmonized values were derived for use
in IMAPP and elsewhere. A process for review and revision is
needed.

Key words: Recommended nutrient intakes.

APPLICATION OF THE IMAPP FOR PLANNING,
MONITORING AND EVALUATION OF FLOUR FOR-
TIFICATION PROGRAMS

H. Pachon
Flour Fortification Initiative, Atlanta, USA

Background and objectives: The planning, monitoring
and evaluating of cereal-grain fortification programs require
dietary intake data (or proxies thereof). These data are nee-
ded to determine which food vehicle(s) to fortify and in what
amounts (planning); if a change in dietary patterns warrants
a change in food vehicles or fortification levels (monitoring);
and whether intended beneficiaries are consuming fortified
foods in sufficient quantities and frequency to expect health
improvements (evaluation). The objective of this analysis is to
explore the use of Intake, Monitoring and Program Planning
(IMAPP) software with dietary intake data for countries that
are in the planning, monitoring or evaluation stages.

Methods: Dietary data from countries (e.g. Mongolia in the
planning stage, South Africa in the monitoring stage, and In-

140 Ann Nutr Metab 2013;63(suppl 1):1-1960

donesia in the evaluation stage) will be analyzed using IMAPP.
Results and conclusions: Recommendations for countries in
the planning, monitoring and evaluation stage will be genera-
ted using IMAPP results. The pros and cons of IMAPP for such
exercises in the context of fortification will be discussed.

Key words: Fortification, planning, monitoring, evaluation,
IMAPP.

ESTABLISHING DESIRABLE FORTIFICANT LEVELS
FOR MICRONUTRIENTS IN FOODS FOR INFANT
AND YOUNG CHILD FEEDING: EXAMPLES FROM
THREE ASIAN COUNTRIES

M M. Gibbs', A. Carriquiry?, M V. Capanza?, R. Gibson’

'Department Human Nutrition, University of Otago,
Dunedin, New Zealand

2DepartmentStatistics, lowa State University, Ames,
lowa, USA

3Food & Nutrition Research Institute, Bicutan, Mani-
la, Philippines

Background and objectives: Concern has been raised
whether micronutrient levels in manufactured cereal-based
fortified foods for infant and young child feeding available in
low income countries meet their high micronutrient needs.
We used WHO recommended procedures to establish desira-
ble fortificant levels for three problem micronutrients in Asian
children’s diets.

Methods: Dietary data collected earlier from Filipino
(n=1374; 6-36 months), Mongolian (n=179; 12-36 months),
and Cambodian (n=177; 12-36 months) children were used
to assess prevalence of inadequate and excessive intakes of
calcium and zinc (cut-point method) and iron (full probabi-
lity approach) after adjusting usual intake distributions with
PC-SIDE using internal or external within-person variances.
Fortificant levels were determined by repositioning usual in-
take distributions so 2.5th percentile for each distribution and
target population equalled the EAR (calcium, zinc) or so that
full-probability prevalence of inadequate intakes of iron was no
larger than 2.5%.

Results: Prevalence of inadequate intakes was 70% for cal-
cium and iron, except Filipino infants (30% for calcium) and
Cambodian toddlers (41% for iron); but <1% for zinc for todd-
lers in Mongolia and 20% in Cambodia. Prevalence of exces-
sive intakes was <1% for zinc, calcium, and iron, except for
Mongolian toddlers (11% for zinc). Desirable fortificant levels,
although apparently negligible for zinc, were 530 to 783 mg for
calcium, and 10.8 to 22.8 mg for iron (per 100 gram). Fortifi-
cant levels can be estimated from 24-hr recalls, preferably by
applying internal within-person variances.

Abstracts



Conclusions: Fortification with calcium and iron was ne-
cessary, but seemingly not for zinc, despite a high prevalence of
low serum zinc concentrations, suggesting the need for better
defined cut-offs for risk of zinc deficiency in young children
based on the prevalence of inadequate intakes of dietary zinc
and/or serum zinc.

Acknowledgement: Supported by Univ. Otago Research
Committee.

Key words: Micronutrient fortificants; PC-SIDE; within-
person variation; Estimated Average Requirements.

PS1-8 Food-based approaches to improve multi-
ple micro-nutrient deficiencies and protein qua-
lity

DIETARY APPROACHES TO DIET QUALITY IMPRO-
VEMENT

S. Murphy
University of Hawaii, USA

Although dietary supplements and fortified foods can con-
tribute to meeting nutrient intake standards, they do not appear
to have many of the health benefits of food sources of nutrients,
especially in the prevention of chronic diseases. Furthermore,
they are not typically as sustainable as foods that are available
locally. In the Child Nutrition Project (CNP) in rural Kenya,
school-based snacks were developed to supply six micro-nu-
trients of concern: iron, zing, vitamin B12, vitamin A, calcium,
and riboflavin. Two snacks incorporated animal-source foods
to provide several of these nutrients: the milk snack supplied
calcium, vitamin B12, and riboflavin while the meat snack
supplied vitamin B12 and bioavailable iron and zinc. The milk
snack provided an average of 48% of the recommendations for
these six nutrients, and the meat snack provided 44%. By com-
parison, an equi-caloric vegetarian snack provided only 17.5%.
Although it was not tested, a snack that provided both milk and
meat would be likely to improve dietary quality even further.
Studies like CNP contribute to the design of food guides which
provide practical advice on how to choose a nutritionally ade-
quate diet using foods that are readily available to a population.
Food guides that have been derived to ensure nutrient adequa-
cy virtually always include meat and dairy groups, as well as
fruits, vegetables, and starchy staples. In the United States, My-
Plate presents a simple graphic showing the proportions of a
plate that should be filled with foods from each food group (see
www.choosemyplate.gov). Adapting such food guides to local
preferences and food availability may be an important step in
improving dietary quality. For countries at any level of develo-
pment, these guides can then serve as the basis for educational
programs as well as the foundation of national nutrition poli-
cies that promote nutritionally adequate diets.

Key words: Diet quality,food guides, micronutrients.
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COMPLEMENTARY FEEDING RECOMMENDA-
TIONS FROM LOCALLY AVAILABLE FOODS

U. Fahmida

SEAMEO-RECFON, Regional Center For Food and
Nutrition, University of Indonesia, Jakarta, Indone-
sia

Background and objectives: Adequate nutrition during
the first 2y of life is essential to ensure optimal health, growth,
and development. In their Global Strategy for Infant and Young
Child Feeding, WHO and UNICEF have provided guidance on
appropriate complementary feeding, with emphasis on use of
suitable locally available foods. Affordable, locally contextual
complementary feeding recommendations (CFR) are more
likely to result in long-term improvements in complementary
feeding practices than general recommendations as it takes
into account cultural diversity and differences in food availa-
bility. This presentation aims to describe development of CFR
using linear/goal programming (LP) approach.

Methods: Four modules in LP were used (1) to formula-
te optimal CFR given local food availability, food pattern, and
food affordability; (2) to evaluate nutrient adequacy and iden-
tify absolute or partial problem nutrients, (3) to identify locally
available nutrient-dense foods to fill the nutrient gap, and (4) to
choose from amongst alternatives of CFRs based on the com-
parative cost and nutritional benefits. Data for the analysis was
from the National Basic Health Survey (Riskesdas, 2010) and
several studies conducted in rural, peri-urban, and urban area
of Indonesia.

Results: The developed CFRs for different age groups revea-
led similarities and differences in the problem nutrients across
age groups. Comparing results from several studies in Indone-
sia, while calcium, iron, and zinc were the typical problem nu-
trients, the extent of deficiency and the potential nutrient-den-
se foods vary across age groups, area (rural, peri-urban, urban)
and socioeconomic level. Animal source foods and fortified
foods were identified as nutrient-dense foods which can im-
prove micronutrient adequacy from the complementary foods.

Conclusion: CFR from locally available foods can be op-
timized by including available nutrient-dense foods. Achieve-
ment of nutrient adequacy from the CFR varies by age groups,
area and socio-economic condition.

Key words: Complementary feeding recommendation, li-
near/goal programming, local foods, problem nutrient.
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USE OF OMENA FISH IN KENYA
C. Gewa’, C. Frankenfeld?

'Department of Nutrition and Food Studies, George
Mason University, USA

2Department of Global and Community Health,
George Mason University, USA

High levels of infections with increased pregnancy-related
nutrient demands and inadequate food supplies can place
some pregnant women in resource-scarce settings in a vulne-
rable health status, often associated with inadequate weight
gain, low-birth weight, prematurity, fetal deaths and maternal
and child mortality. Animal-source foods provide a rich sour-
ce of high quality protein and variety of micronutrients requi-
red for adequate growth. However, a majority of these foods
are not accessible to a large proportion of populations in poor
countries. Locally available small fish like Omena (Rastrino-
bola argentea) offers a likely source of nutrient-rich and affor-
dable food among communities in Kenya. However, its po-
tential to improve nutritional status among pregnant women
is still unknown. We utilized a cross-sectional study design to
assess the acceptability of fish-enhanced supplemental snacks
among a sample of pregnant women in rural Kenya. Isocaloric
fish-enhanced, soy-enhanced and wheat snacks were compa-
red on taste, odor, texture and color. Wheat snacks were most
preferred with more than 95% of mothers indicating that they
liked its taste, odor, texture and color. Over 85% of mothers
indicated that they liked the taste, odor, texture and color of
the fish-enhanced snack and over 81% of mothers indicated
that they liked the taste, odor, texture and color of the soy-
enhanced snack. No significant differences were noted across
mother’s HIV status. Focus group discussions with the mothers
further revealed that the fish-enhanced snack was well-liked
for its crunch, taste, dark-brown color and spice. Our analysis
demonstrates the potential use of locally available and afforda-
ble small animal food sources to improve nutritional status of
vulnerable population groups in low-income nations.

Key words: Small fish, fish-enhanced snacks, pregnant wo-
men, Kenya.

MEATS AS COMPLEMENTARY FOOD FOR OLDER
INFANTS

N. Krebs, M. Hambidge

School of Medicine, University of Colorado, Denver,
USA

The relatively high iron and zinc requirements of breastfed
infants older than about 6 mo of age, and the physiologic com-
position of human milk dictate that they must consume either

142 Ann Nutr Metab 2013;63(suppl 1):1-1960

cellular animal protein foods (meats or organ tissue), or rely on
fortified foods or supplements. Common infant feeding practi-
ce, however, is to introduce meats only as one of the last foods
for older infants. The reasons for this include expense of meats;
assumption that infants can’t or won't eat meats; perception
that meats are too difficult to digest until later. Data obtained
by a feeding survey from infants in 4 diverse settings indica-
ted that meats were fed to > 60% of toddlers, but to < 25% of
infants, suggesting that availability and affordability were not
the limiting factors within households. Prior to the Agricul-
tural Revolution, mothers most likely pre-masticated meats
to enable the infants to eat them. We have undertaken several
studies to examine the potential impact of consuming meats vs
cereals (fortified and unfortified) by older infants. The forms
of meat used for older infants and toddlers included commer-
cially available pureed meats; freeze dried meat cubes, which
could be eaten either dry or in soups and porridges, and either
as a powder or finger foods; cooked and shredded meats; and
crumbled and/or mashed liver. Infants” acceptance of the meats
was excellent in all studies, although cultural norms favored
cereals over meats as an appropriate infant food. Animal sour-
ce proteins contribute micronutrients that are critical to older
infants and toddlers, and availability of meats may actually be
greater than fortified products in resource poor settings. Edu-
cation efforts are warranted to encourage the use of meats as
complementary foods for older infants.

Key words: Infants, meat, toddlers, complementary foods,
micronutrients.

CONSUMPTION OF ANIMAL SOURCE FOODS AND
COGNITIVE PERFORMANCE OF PRIMARY SCHOOL
CHILDREN IN HAWASSA TOWN, SOUTHERN
ETHIOPIA

M. Girma', E. Loha®, A. Bogale'?, Y. Abebe’, M. Hambid-
ge*, B. Stoecker’

'School of Nutrition, Food Science & Technology,
Hawassa University, Hawassa, Ethiopia
2Department of Nutritional Sciences, Oklahoma
State University, Stillwater, Oklahoma, USA

3School of Public & Environmental Health, Hawassa
University, Hawassa, Ethiopia

4School of Medicine - Pediatrics, University of Colo-
rado, Denver, Colorado, USA

Cognitive development of children is influenced by nutri-
tional, socioeconomic and environmental factors. This cross-
sectional survey of primary school children (n=116) exami-
ned associations among anthropometrics, animal source food
(ASF) consumption and cognitive performance. Five schools
were randomly selected from fifty-one in Hawassa Town using
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probability proportional to size sampling. Twenty-five students
were randomly selected from the seven to nine year old chil-
dren in these schools. Family socio-economic characteristics
and child diets were collected from primary caregivers using
individually-administered questionnaires. Dietary diversity
was assessed using the eight indicator food groups identified by
the Food and Nutrition Technical Assistance Project. Anthro-
pometric measurements were transformed to Z-scores using
WHO AnthroPlus Software. Cognitive testing utilized Raven’s
Colored Progressive Matrices (CPM, board version) and selec-
ted tests from the Kaufman Assessment Battery for Children
(KABC-II). Data were analyzed using SPSS v.19. Median child
age was eight and most had some preschool education. Thirty-
six percent of mothers had no formal education while 35% had
completed primary education. Thirteen percent of children
were stunted and 13% were underweight. Only 3.4% of chil-
dren consumed eggs in the 24 hours preceding the dietary sur-
vey and only 13.8% consumed meat, poultry or fish. Stunted
(height-for-age Z [HAZ] <-2) children had significantly lower
scores on the Raven’s CPM, on pattern reasoning and on tests
of short-term memory. Children not consuming flesh foods or
eggs had lower scores for short-term memory and visual pro-
cessing. Multiple regression models including HAZ, ASE, pre-
school attendance and maternal education predicted 18 to 26%
of variability in cognitive scores. These results add to the body
of data supporting importance of nutritional status for cogni-
tive function.

Acknowledgement: Supported by Hawassa University
School of Graduate Studies and NIHR01HD053053 [NICHD
& Fogarty International Center].

Key words: Animal foods, children, cognitive performance.

MICROCREDIT WITH ENTREPRENEURIAL AND
NUTRITION EDUCATION INTERVENTION IMPRO-
VED WOMEN'S INCOMES AND CHILDREN’S ANI-
MAL SOURCE FOOD INTAKE AND NUTRITION IN
GHANA

G. Marquis’, E. Colecraft?

'"McGill University, Montréal, Québec, Canada
2University of Ghana, Accra, Republic of Ghana

The Enhancing Child Nutrition through Animal Source
Management (ENAM) project (2004-2009) emanated from
participatory formative research that identified six principal
constraints to the inclusion of animal source foods (ASF) in
Ghanaian children’s diets: low caregiver income, poor produ-
cer-consumer linkages, inadequate nutrition knowledge and
skills of extension staff and caregivers, cultural beliefs, and in-
equitable household food distribution. To address these cons-
traints, the ENAM project implemented an integrated micro-
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credit, entrepreneurship and nutrition education initiative with
181 caregivers of 2- to 5-y-old children in six rural communi-
ties across three agro-ecological zones of Ghana. Six matched
communities from the same zones served as comparison sites.
Methods included surveys, anthropometry, and dietary as-
sessment to assess the intervention effect on children’s dietary
intakes and growth and 12 qualitative case studies to examine
household and caregiver outcomes of interest. Women repor-
ted that the ENAM experience opened opportunities for obtai-
ning microcredit for the first time, which helped increase their
business success. Significantly more participant caregivers ex-
panded and diversified their small businesses (p<0.01), tended
to have higher profits (p<0.01), and had significantly higher
savings (p<0.05) than non-participant caregivers. Participant
households tended to spend more money (p<0.10) and con-
sumed significantly more amounts (in monetary value) of ASF
(p<0.01) than non-participant households. About one-third of
the caregivers were engaged in an ASF-related business, such as
selling smoked fish or eggs, or selling cooked food that contai-
ned ASE. After accounting for locale, being involved in an ASF-
related business positively predicted children’s ASF diversity
(p<0.001). The intervention had a positive effect on children’s
nutritional status (p<0.05). Evidence suggests that the micro-
credit-education link benefited women’s lives with respect to
their small businesses and their personal development as well
as the diet and health of their young children.

Acknowledgement: Supported by GL-CRSP/USAID Grant
No. PCE-G-00-98-00036-0.

Key words: Child nutrition, animal source foods.

FOOD-BASED APPROACHES TO IMPROVE MULTI-
PLE MICRO-NUTRIENT DEFICIENCIES AND PRO-
TEIN QUALITY

A. Neumann
University of California, Davis, USA

Recently completed and ongoing research studies using ani-
mal source foods to improve a range of nutritional problems
will be presented. Researchers form Asia, Africa, and elsewhere
will make presentations during this symposium. This is a very
important topic now that we have evidence-based research
to support the use of food-based approaches to combat mul-
tiple micronutrient deficiencies and improve protein quality
and nutrition status and function in resource-poor countries.
This important approach holds promise in terms of sustaina-
bility and reaching hard to reach rural populations comprised
mainly of subsistence farmers. Although short term nutrient
supplements are necessary in cases of severe deficiency, we
wish to share research outcomes related to the use of food-
based approaches by households and communities to combat
multiple micronutrient deficiencies and improve function. The
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planned presentations include: Introduction and overview of
global micro-nutrient Deficiency and Protein Quality, Die-
tary Approaches to Diet Quality Improvement Using Locally
Available Foods, Ongoing Intervention Study among Pregnant
Woman in Vietnam, Meat Intervention in Chinese Infants,
Food-Based Approaches in Ethiopia, Use of Omena Fish in
Kenya, Community Interventions for Dietary Improvements
in Ghana, and Meat vs. Soy Biscuit Intervention Trial in HIV
Drug Naive Kenyan Women and Children to Protect Nutrition
Status and Prevent Progression of HIV to AIDS.

Key words: Animal source foods, diet quality, micronu-
trients.

HIGH NUTRITION BISCUITS AS A SUPPLEMENTTO
INCREASE ANIMAL PROTEIN IN DIETS OF HIV-IN-
FECTED KENYAN WOMEN AND THEIR CHILDREN

J. Ernst’, G. Ettyang? C. Neumann?

'Nutrition & Dietetics, Indiana University School of
Health & Rehabilitation Sciences, Indianapolis, IN,
USA

2Department of Epidemiology & Nutrition, School
of Public Health, Moi University, Eldoret, Kenya
3Department of Peditrics, School of Public Health
University of California, Los Angeles, USA

This project is evaluating effects of protein quality and
micronutrients found in meat on the health and nutritional
well-being of women living with HIV in rural Kenya and the
health and development of their children. Women receive their
medical care within the USAID supported Academic Model
Providing Access to Healthcare (AMPATH) partnership in
Western Kenya. By means of a randomized nutrition feeding
intervention we are determining if meat in the diets of HIV-
infected women and their children (1) protects the immune
system and prevents severe infection, (2) prevents the loss
of lean body mass, enhancing the quality of life among these
drug naive women and enabling women to carry out activi-
ties of daily living, and (3) supports the growth and develo-
pment of their vulnerable children when compared to those
given supplements with the same amount of energy, but with
either soy or wheat protein. Through continuous collaboration,
the research team developed the intervention foods to be basic
biscuits made with wheat flour; dried beef or soy flour is added
to the recipe. Boiled water is added for porridge consistency
for young children and those with difficulty chewing. The beef
biscuits provide women and children with significantly grea-
ter amounts of lysine, vitamin B12, bio-available zinc and iron
than those in the soy or wheat groups. Data analysis is ongoing
and study outcomes will soon be disseminated. The “biscuit
model” is useful for nutrition supplementation studies because
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it can be safely provided in a blinded and randomized fashion
to a highly stigmatized population, it is well received by adults
and children, it is produced with available and affordable te-
chnology and can accommodate the comparison of different
sources and amounts of protein.

Acknowledgement: Research is supported by USAID
Grant No. PCE-G-00-98-00036-00, 1R01HD57646-01A1
(CFDA #93.865) and Heifer Project International.

Key words: Food supplement, protein, vitamin B12.

PS2-16 Food composition (FAO)

IMPACT OF FOOD COMPOSITION DATA ON NU-
TRIENT INTAKES, REQUIREMENTS, PROGRAM-
MES AND POLICIES

S. Murphy
University of Hawaii, Hawaii, USA

Accurate food composition data are essential both for as-
sessing nutrient intakes and for planning nutritious diets.
Too often, the role of food composition tables (FCTs) is not
recognized when evaluating intakes, setting requirements, and
designing appropriate national and regional programmes and
policies. This should be an iterative process with the first step
the collection of food intake data for a population group. To
determine if dietary nutrient inadequacies exist within the
group, the food intake data must first be converted to nutrient
intake data using a FCT that contains the foods consumed by
the population of interest. Then the intakes may be compared
to nutrient standards using analytic techniques that consider
variation in both intakes and requirements. Sometimes nu-
trient standards are not available and must be imputed; intakes
of these nutrients are sometimes used to decide if the standards
from other countries or regions are appropriate. Standards for
potentially excessive intakes are also needed to decide if intakes
of some nutrients need to be reduced (e.g., calories, saturated
fat, sodium, sugars). To achieve a comprehensive evaluation,
FCTs need to include a wide array of food components with
potential effects on health outcomes. Once the prevalences of
inadequacies and potential excesses have been determined,
food sources of nutrients of concern can be identified and in-
corporated into educational programs or dietary interventions
for the population. The development of standards for the school
meals program in the United States illustrates how FCTs play a
key role in this process. Ultimately, an important goal of these
activities is to develop dietary guidance that will (1) achieve
nutrient adequacy and avoid excess; (2) maintain healthy body
weights; and (3) reduce risk of chronic diseases.

Key words: Food composition, intake assessment, nutrition
policy.
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THE ROLE OF FOOD COMPOSITION DATA FOR
NUTRITION LABELING

J. Albert

Food and Agriculture Organization of the United
Nations, Rome Italy

Changing dietary patterns, expanding food trade and
growing rates of obesity and diet-related non-communicable
diseases have stimulated interest in the provision of nutrition
information to consumers to enable them to choose foods
that are appropriate for their health needs. Nutrition labeling
on food products and in food outlets is becoming a common
type of nutrition information that can be relevant to improving
nutritional status worldwide. A variety of nutrition labels are
found in markets around the world and the preponderance of
labels will continue to grow.

Whether a nutrition label system is mandatory or volun-
tary, including a Back of Pack panel or a Front of Pack symbol,
reliable and accurate food composition data are essential to
ensure the credibility of the label. Yet small and medium size
food enterprises, especially in developing countries, may be
challenged to obtain the food composition information that is
required to be compliant with labeling requirements in local or
foreign markets.

Food composition data specialists play an important role
in the implementation of food labeling policies. What is the
public health rationale for nutrition labels, including evidence
that consumers use and understand labels? What is the latest
information from the Codex Alimentarius Commission related
to nutrition labels? What do regional agreements and national
legislative bodies require in terms of food composition infor-
mation for food labeling? The challenges to expand food com-
position information will be discussed and options to improve
the availability of food composition data will be proposed.

Key words: Food standards and legislation, consumer in-
formation.

THE CORRECT USE OF FOOD COMPOSITION DATA
D H. Markowicz Bastos, R M. Fisberg, D M L. Marchioni

Nutrition Department, School of Public Health, Sao
Paulo University, Sdo Paulo, Brazil

Reliable food composition data must be available for se-
veral purposes such as epidemiological studies, food labeling,
planning of institutional meals, plant and animal breeding
programmes, among others and, therefore, government from
different countries have been investing in gathering food com-
position data in databases which are made available in diffe-
rent formats and medias. The final users of these data, usually,
are not aware of the complexity behind the development of a
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food composition database and the methodology by which
data are gathered and this may lead to misuses of data with se-
rious implications for nutrition, health and agriculture related
programmes and policies. The correct use of food composition
data must consider several aspects which are related to (i) the
food item (or food group), such as identifying the correct name
of the food items, to (ii) the nutrients, due, for example, to di-
fferences in definition and the analytical methodology, and to
(iii) procedures for estimating nutrient values for foods, hou-
seholds recipes, cooking method or commercial products, or
(iv) food matching. Other current and relevant aspect is the
identification, in the food composition database, of the food
item until the cultivar/varietal/breed level, which is essential
for evaluating the impact of food biodiversity on nutrition. We
intend to discuss these issues and, by doing so, contribute to a
better use of food composition data.

Key words: Food composition data, misuses, nutrient eva-
luation.

THE NEED OF NEW HIGH-QUALITY ANALYTICAL
DATA FOR FOOD COMPOSITION TABLES AND
FOR BIODIVERSITY AS WELL AS WILD AND UN-
DERUTILIZED FOODS

T. Longvah
National Institute of Nutrition, Hyderabad, India

Traditionally Food Composition tables (FCT) have been
used world-wide for national nutrition monitoring and re-
search into association between diet and disease. Many FCT
contain nutrient data based on old methodology leading to se-
rious errors while interpreting nutritional or epidemiological
data threatening higher costs and inefficient use of resources.
Updates in the FCT due to improved analytical techniques
have shown changes in nutrient intakes as well as in the pro-
portion of population with inadequate intakes. On the other
hand studies have revealed that estimates of mineral intake
from FCT versus analyzed values are not in agreement due to
compromised mineral data in the FCT. Such studies illustrate
the necessity for new high quality nutrient database. Reliable
food composition data are essential for the provision of dietary
guidelines as well as identification of sources of these nutrients.
Significantly large nutrient variation exists within food culti-
vars that can be used to nutritional advantage. Glycemic index
(GI) of foods is currently of interest to study the associations
of diet and chronic disease. Rice has GI values ranging from
52 to 86 indicating the nutrient biodiversity within rice varie-
ties and the importance of quoting appropriate GI in the FCT.
Agrobiodiversity is essential for sustainable food and nutrient
security, yet the nutrient composition of wild and underutili-
zed plant foods remains neglected in most FCT severely com-
promising nutritional studies of indigenous populations. The
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diversity of wild and underutilized foods offers vast scope for
economic and nutritional benefits. In the absence of accurate
food composition database as well as data on wild and unde-
rutilized foods evaluation of diets for nutritional adequacy and
epidemiological research will be weak and less significant. The
need to obtain high quality analytical nutrient data for foods
using appropriate quality control and sampling procedures is
discussed in detail.

Key words: Agobiodiversity, food

databases,biodiversity.

composition

LINK BETWEEN FOOD COMPOSITION, NUTRI-
TION, AGRICULTURE AND BETTER FOOD SUPPLY
TO COMBAT MALNUTRITION THROUGH FOOD-
BASED APPROACHES

UR. Charrondiere
Nutrition division, FAO, Rome, Italy

Background and objectives: Global agricultural produc-
tion is theoretically sufficient to feed the world’s population, yet
one billion people are hungry and two billion suffer from mi-
cronutrient deficiencies. Many countries and agencies attempt
to combat malnutrition with short-term health and nutrition
interventions such as supplementation, fortification and spora-
dic health and nutrition policies and programmes. Since 2004,
several international bodies have recognized the important
linkage between food composition, biodiversity, nutrition and
agriculture. It has been scientifically proven that compositional
differences at intra-species level are statistically significant, and
more importantly, nutritionally significant, with up to 1,000-
fold differences documented. Therefore, the consumption of
one variety or breed rather than another could represent the
difference between nutrient deficiency and adequacy.

Methods: FAO and INFOODS have generated, compiled
and disseminated compositional data of biodiverse foods and
have included biodiversity in guidelines, tools and material for
capacity development to be used in food composition, nutri-
tion and agriculture.

Results: Databases with genetic and agricultural features
are intending to link to the FAO/INFOODS Food Composi-
tion Database for Biodiversity. Member States of the Commis-
sion on Genetic Resources for Food and Agriculture recently
endorsed the linkage between nutrition, biodiversity and agri-
culture and requested FAO and partners to continue updating
the FAO/INFOODS database and to develop guidelines on in-
tegrating biodiversity into food consumption surveys. Increa-
singly, food composition compilers and agricultural research
institutes are collaborating to explore the composition of foods
before selecting those for breeding.

Conclusions: This positive trend will hopefully continue
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and will lead to a large-scale agricultural production taking
into account biodiversity and environmental-friendly factors,
and thus resulting in sustainable food and agricultural systems.
Food-based approaches based on food biodiversity can signifi-
cantly contribute combating all forms of malnutrition in a sus-
tainable manner.

Key words: FAO, INFOODS, food composition, agricultu-
re, sustainable diets.

PS2-24 Sugars and health: The controversies
continue

SWEETNESS, HEDONIC IMPACT AND FOOD IN-
TAKE

G. Finlayson

Institute of Psychological Sciences, University of
Leeds, UK

Sweetness is a potent psychobiological phenomenon. The
importance comes about because the sweet taste, in nature, is
normally associated with the presence of energy and therefore
humans (and other animals) are likely to be strongly attracted
to sweetness in foods and drinks. The sweet taste is also asso-
ciated with a potent pleasure sensation. Sweetness can make
foods palatable that otherwise would not be pleasant to eat; it
can also raise the palatability of foods that are already pleasant.
In this way sweetness offers an important strategy to increase
the attractiveness of foods and to encourage consumption. The
hedonic properties of sweetness means that it embodies strong
reward potential with the capacity to reinforce its own con-
sumption and behaviour associated with consumption. For this
reason it can be expected that sweetness will exert positive and
distinctive effects on eating behaviour, food selection and other
aspects of appetite control. This talk will review some of the
current thinking on the psychobiology of sweetness and taste
in relation to appetite: For example, the role of sweetness in the
control of food intake (satiation and satiety) and food reward
(liking and wanting); interactions between sweet taste and in-
dividuals at risk of overeating; habitual high sugar consumers
(sweet preferring phenotypes); and experimental approaches
to examine the effects of sugar/sweet on hedonic impact and
food intake. It is arguable that sweetness may have qualitatively
distinct attributes of pleasure — because of the unique role of
sweetness in nature. Sweetness is likely to have a ‘facilitative’ or
‘permissive’ effect on eating behaviour; however sweetness can
be conferred through different types of molecules which may
have distinguishable properties.

Acknowledgement: EU FP7/KBBE under grant agree-
ments 266408 (Full4Health) & 289800 (Satin).

Key words: Sweetness, liking/wanting, appetite, sugar,
health.
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EFFECTS OF SUGARS ON METABOLIC HEALTH

L. Tappy
University of Lausanne, Lausanne, Switzerland

The prevalence of obesity and diabetes has increased in the
last century. In the search for potential reasons, the hypothesis
has been advanced that sugars, or more specifically its fruc-
tose component, may play a role in the development of meta-
bolic diseases. Some specific features of fructose metabolism
may potentially account for adverse metabolic effects. Unlike
glucose, fructose is extensively metabolized by the gut and the
liver, where it is converted into glucose, glycogen, and lactate.
It can also be converted into fatty acids, although this is a mi-
nor pathway, which are then either stored as intrahepatic fat
or released as VLDL-triglycerides. This may secondarily favour
ectopic lipid deposition in skeletal muscle and cause insulin
resistance through “lipotoxic” mechanisms. Ingestion of lar-
ge amount of fructose also increases the uric acid production,
which could increase the risk of gout, and also contribute to
metabolic dysregulation. In animals, adding fructose, either as
sucrose or as pure fructose, to rat’s diet makes them become
obese and diabetic, and increases their liver and muscle fat con-
tent. Similar observations are made when rats are fed a high-
fat diet, however, the relative role of fructose vs excess energy
intake is still debated. In humans, fructose increases plasma
triglyceride concentrations and impairs hepatic insulin sensi-
tivity, but these effects are observed with large daily fructose
intake, exceeding that of the average population. Hypercaloric
fructose intake also increases plasma uric acid concentrations
and intrahepatic fat content, and there is concern that it may
lead to the development of muscle insulin resistance and dia-
betes in the long term. The effects of isocaloric fructose intake
on these parameters remains to be assessed.Another concern is
that fructose may favour the development of obesity by increa-
sing food intake. The physiological mechanisms relating fruc-
tose intake to inadequate satiety responses are still controver-
sial and further studies are required to assess whether fructose
specifically impairs food intake control, or is just consumed in
excess as a constituent of energy-dense palatable foods.

Key words: Energy-dense palatable foods , food intake,
fructose, lipotoxicity, metabolic disease, satiety.

SUGARS TO DEAL WITH FATIGUE DURING EX-
HAUSTING ENDURANCE PERFORMANCE

F. Brouns
Maastricht University, Maastricht, The Netherlands

Carbohydrate (CHO) is the most important energy source
for high intensity endurance performance during which high
oxidative energy production rates are determinants of perfor-
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mance capacity. Energy release from glucose is has been shown
to be 3 times as fast as from fatty acids. Glucose, stored as mus-
cle glycogen, may, depending on exercise intensity, be depleted
within 45-60 min. after which impaired glucose availability will
reduce muscle power generation capacity and induce protein
catabolism. CHO ingestion during exercise allows sparing of
glycogen stores, reduces protein utilization and delays fatigue.
Appropriate CHO ingestion during intense endurance per-
formance and between 2 training sessions/day is important to
avoid progressive fatigue development and recover well. CHO
sources to be used during high intensity exercise should pre-
ferentially be rapid digestible and absorbable and should be
combined with sufficient fluid intake. Glucose supplying CHO
sources such as starch, hydrolyzed starches/maltodextrins/glu-
cose polymers, glucose as simple sugar and also sucrose, are
absorbed rapidly and transported to muscle for a subsequently
uptake and rapid oxidation. Fructose as simple sugar is absor-
bed relatively slowly, converted partially to lactate and is pre-
ferentially taken up by liver leaving only in minor amounts to
reach the blood. The subsequent oxidation rate is accordingly
low. Supply of CHO’s that are an efficient fuel for muscle, to
optimize performance, is not only recommended for long dis-
tance runners and cyclists but has also been shown to improve
performance in down hill skiing, ice hockey, tennis, football
and other repeated sprint like sports. The use of energy drinks
by children participating in leisure sports activities is not re-
quired for supporting performance and may contribute to un-
favourably inducing a positive energy balance.

Key words:Glucose, fructose, sucrose, starch, sports perfor-
mance, fatigue.

PS3-32 Low-calorie sweeteners: Are they safe
and can they help with weight management?

DIETARY HABITS AND USE OF LOW-CALORIE
SWEETENERS: AN EFFECTIVE TOOL IN THE PRE-
VENTION OF OBESITY AND DIABETES

A. Drewnowski’?

'Center for Public Health Nutrition, University of
Washington, Seattle, USA

2Université Pierre et Marie Curie Paris VI, Paris,
France

Providing sweetness without the calories, low-calorie swee-
teners (LCS) help to reduce dietary energy density while main-
taining diet palatability. Recent analyses based on 5 cycles of
the National Health and Nutrition Examination Survey (NHA-
NES 1999-2008) explored both demographic and time trends
in LCS consumption in the US. These data were for a nationa-
lly representative survey sample of 22,231 non-pregnant adults
who completed a 24-hour dietary recall. Additional analyses
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focused on health behaviors of LCS users, with an emphasis
on smoking, alcohol use, physical activity and weight manage-
ment. Further analyses examined the cross-sectional associa-
tion between LCS consumption and body mass index category,
diabetes and systemic inflammations. On any given day, 30%
of Americans consumed LCS contained in beverages, foods
and tabletop sweeteners. Among those consumers, about 50%
consumed LCS beverages, 30% consumed LCS foods, and 20%
consumed tabletop LCS. The temporal increase in LCS con-
sumption from 1999 to 2008 paralleled a drop in the consump-
tion of added sugars in the US, both in beverages and in solid
foods. LCS consumers were older, better educated and had hig-
her incomes than did consumers of sugar sweetened beverages
(SSB). Although LCS use was associated with higher obesity
rates in the cross sectional NHANES database, most LCS users
indicated that they were trying to actively manage body weight.
This is important evidence for reverse causality, that counte-
ring suggestions that it was LCS use that led to overweight. In
general, LCS users had better health behaviors, smoked less
and exercise more and had better quality diets than did SSB
consumers. It would appear that LCS use may be an index of
positive health behaviors that are associated with the preven-
tion of obesity and diabetes.

Key words: Energy density, diet palatability,low-calorie
sweeteners,physical activity, weight management.

LOW-CALORIE SWEETENERS: SHOULD THE PU-
BLIC BE CONCERNED?

A. Renwick
University of Southampton, Southampton,UK

All low-calorie sweeteners are subject to comprehensive
safety evaluation by regulatory authorities, prior to approval.
Definitive independent information on the safety of sweeteners
is freely available on the websites of regulatory authorities 1, 2,
3.

The safety testing of food additives requires studies in ani-
mals to determine what effects the compound is capable of pro-
ducing when administered at high daily doses, or high dietary
concentrations (hazard identification). The studies cover all life
phases, including in utero and lactation. Very high dose levels
are used to increase the ability of the study to detect any pos-
sible adverse effects. The highest level of intake that does not
produce any adverse effect, the no-observed adverse effect level
(NOAEL), is used to establish a human intake with negligible
risk, which is called the acceptable daily intake (ADI). The ADI
is usually calculated as the NOAEL (in mg/kg body weight per
day) divided by a 100-fold safety/uncertainty factor, which is
to allow for possible species differences and human variability.
Metabolism data are usually available from studies in humans
to support extrapolation of toxicity data from the test species
to humans.
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The concentrations of each sweetener that are permitted
in different foods and beverages are established by regulators
so that even high intakes from all sources do not exceed the
corresponding ADI value. Extensive intake surveys show that
actual intakes are well below the ADI values.

Although low-calorie sweeteners are often used as blends,
interactions would not occur because the only shared biologi-
cal property is their activity at the sweet-taste receptor.

Low-calorie sweeteners are among the most extensively
studied of all food additives. Media stories about “health con-
cerns” usually focus on a single recent observation and ignore
the totality of the database available.

1.http://www.efsa.europa.eu/EFSA/efsa_loca-
le-1178620753812_home.htm  2.http://ec.europa.eu/food/fs/
sc/scf/reports_en.html 3.http://www.who.int/ipcs/food/jecfa/
en/

Key words: Sweeteners, safety, ADI, no-observed adverse
effect leve.

PS3-40 FESNAD forum

NUTRITION AND HEALTH CLAIMS: DIFFERENT
ASPECTS

R. Farré Rovira
Sociedad Espariola de Nutricion, Spain

Different aspects related to nutritional and health claims on
foods taking into account the point of view of scientists, manu-
facturers and consumers are discussed.

In the case of scientist one of the most challenging tasks is
the substantiation of health claims, due to the difficulty in de-
tecting physiological benefits in healthy individuals. The need
of new health markers stands out. Another point to taken into
account is the frontier between functional foods and drugs.

On the other hand manufacturers interested in developing
functional foods are frustrated by the difficulties encountered
to have the health claims approved by EFSA. The efforts make
in research do not always find recognition and approval, fact
that can lead to a slowing down in research and innovation.
What happens in the consumer area? Are claims understood by
the consumers? What would the wording be in order to obtain
clear and understandable health claims? Finally, the role that
nutritional and health claims can play on the diet of popula-
tions needs to be evaluated by public health experts.

Key words: Food, nutrition, health claims.
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HOW IMPORTANT ARE HEALTH CLAIMS IN IN-
FANT NUTRITION?

JM. Moreno Villares
Hospital Universitario 12 de Octubre, Madrid, Spain

In order to get a health claim on a food EFSA has required
evidence that a particular ingredient has a particular benefit for
a particular population. The vast majority of claims for lipids,
prebiotics, probiotics and nucleotides claiming to provide some
advantages on infant’s or mother’s health have been rejected on
the basis of very few —if any- high quality clinical studies. Some
other components have received approval: addition of DHA
and arachidonic acid on infant formula helps visual acuity, as
the first in the row. Some people consider that health claims in
infant feeding undermines confidence in breastfeeding quality
and should not be allowed.

Very few others health claims have been approved: thiami-
ne (B1) and normal neurological development and function
in infants and children up to three years of age. North Ameri-
can FDA pointed in 2010 that for healthy infants who are not
exclusively breastfed and who have a family history of allergy,
feeding a 100% whey protein partially hydrolyzed infant for-
mula from birth up to 4 months of age instead of a formula
containing intact cow’s milk proteins may reduce the risk of
developing atopic dermatitis throughout the first year of life.

There are no data on how much of this information is known
by parents and how it influences which kind of infant formu-
la they choose, as publicity for general population on infant
formula is not allowed. Professionals received this information
from companies. There is a clear interest in knowing how food
labels play a role in getting information both for consumers
and professionals. Some European projects are dealing to study
this relationship and to provide guidelines on how food labels
should be. CLYMBOL (‘Role of health-related claims and sym-
bols in consumer behaviour’) project is investigating consumer
understanding and behaviour with respect to health informa-
tion.

Key words: Children, paediatrics, health claims

CLAIMS RELATED TO FUNCTIONAL FOODS IN THE
CARDIOVASCULAR AREA

J. Salas Salvadé

Human Nutrition Unit, Department of Biochemistry
& Biotechnology , Faculty of Medicine and Health
Sciences, Universitat Rovira | Virgili, Reus, Spain

In developed countries cardiovascular disease is the leading
cause of death. In recent years a high number of studies have
been done to evaluate the importance of dietary pattern, cer-
tain foods and specific nutrients provided by different foods
on cardiovascular risk factors. Considering that the new Euro-
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pean legislation regulates the possibility of nutritional claims
in foods, the food industry has seen in functional foods for
cardiovascular disease a business opportunity. During the last
years a number of dossiers have been submitted by industry
to the European Food Safety Agency for evaluation and a lar-
ge proportion of them have been rejected for different reasons
among which are: the lack of characterization of the food,
the lack in the appropriate definition of the claim argument,
and the lack of data demonstrating a cause-effect relationship
between the consumption of a food or a constituent and the
claimed effect. The guidelines published by the EFSA Scientific
Committee on the requirements or effects to substantiate have
approximate the positions between industry and EFSA. Most
functional foods designed to control cardiovascular risk have
focused on the improvement of the plasma lipid profile, oxi-
dative stress or endothelial function, as well as decrease satiety,
postprandial blood glucose levels or body weight. As improve-
ment on classical or emerging factors of cardiovascular risk is
not always associated with a reduction of cardiovascular events
or mortality from these causes, it is expected that in a more or
less near future requirements on functional foods increased. It
is also expected that in the future personalized nutrition limits
the marketing of functional foods. Studies in different popu-
lations and settings suggest that consumers need more infor-
mation on the use, benefit and risk of use of functional foods.

Key words: Cardiovascular disease, functional foods, health
claims.

COMMUNICATION ON FOOD AND NUTRITION IN
HOSPITAL

O. Ruiz Guerrrero

Hospital Virgen de La Victoria,Servicio Andaluz de
Salud, Malaga, Spain

Corporate social responsibility of the hospital in relation
to training and information to patients on nutritional habits
makes up an increasingly important role within the public
health institution. The commitment of health professionals
on this area should be organized as an integrated task spe-
cialized in healthcare ensuring further continuity within pri-
mary health care. The management of knowledge concerning
healthy eating and nutrition habits and their transmission to
the patient-user, and their families, should be taken as a new
responsibility of health centers, which car intervention should
not be limited to the patient’s admission period, but should
continue through dissemination activities and information to
the patient, once recovered from the health crisis. In addition,
hospitals must become true and valued authoritative sources
of nutrition information in relation to the media, in order to
transmit the messages on food and nutrition to as many citi-
zens as possible.
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Key words: Nutrition, food communication ,healthy habits,
hospital.

HEALTH CLAIMS. MORE SEVERE THAN THE EURO-
PEAN FOOD SAFETY AUTHORITY (EFSA): TO BE
ORNOT TO BE?

E. Baladia, J. Basulto, M. Manera

Spanish Foundation of Dietitians & Nutritionists,
Spain

Food advertising has a great ability to influence the behavior
of the population. Promises made through advertising should
be consistent with reality. Tangible fraud can be easily recogni-
zed. However, non-tangible fraud (such as nutrition and health
claims) is difficult to be detected by the “reasonably well-in-
formed, and reasonably observant and circumspect consumer”.
Regulation 1924/2006 (1) establishes the legal framework for
such statements. While nutritional claims are well established
in the regulation annex, health claims need to be specifically
evaluated by an EFSA scientific panel before they can be used.
Can Regulation 1924/2006 and EFSA assessments prevent all
nutritional and health claim frauds? Are there loopholes that
could potentially allow misleading claims? Can EFSA deny a
health claim that may be scientifically well founded? Can a de-
nied health claim be accepted in the future? Can EFSA panels
have conflicts of interest? (2) The study of Regulation 353/2008
(3), the EFSA scientific opinions issued up to date, and the
evidence-based medicine (4) are the key points to answer the-
se questions. Healthcare professionals should ensure that the
information delivered to consumers, whether legal or not, is
scientifically proven and promotes public health. References:
1. Regulation 1924/2006 (CE) of the european parliament and
of the council of 20 December 2006 on nutrition and health
claims made on foods. OJEU; L404:9-25. 2. European Court
of Auditors. Management of conflict of interest in selected EU
Agencies. Report n°15. ECA; 2012 3. Commission Regulation
353/2008 of 18 April 2008 establishing implementing rules for
applications for authorization of health claims as provided for
in Article 15 of Regulation (EC) No 1924/2006 of the European
Parliament and of the Council. OJEU; L109:11-16 4. Rosenberg
W, Donald A. Evidence based medicine: an approach to clinical
problem-solving. BMJ. 1995;310:1122-6.

Key words: Legislation, nutritional claims, health claims,
evidence-based medicine, fraud.
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HEALTH CLAIMS IN MEAT BASED FUNCTIONAL
FOODS

F. Jimenez Colmenero

Institute of Food Science, Technology and Nutrition
(ICTAN), Spanish National Research Council (CSIC),
Madrid, Spain

In recent years, there has been a considerable accumulation
of studies concerning strategies to optimize the presence of
specific components (exogenous and endogenous) with health
implications for designing of potential meat-based functional
foods. Because of the amount and frequency of consumption,
contribution to dietary intakes of different nutrients, diver-
sity of presentations, possibility of modifying their composi-
tion using non-meat ingredients, high consumer acceptability,
etc., meat and meat products are excellent foods for delivering
bioactive compounds without changing dietary habits. Howe-
ver despite the numerous efforts carried out to improve their
composition (using strategies basically concerning with animal
production practices, meat processing and storage, distribution
and consumption conditions), there are very few studies invol-
ving these foods to verify whether those modifications are of
relevance to human health. The objectives of this paper are to
analize the possibility to application of health claims based on
generally accepted scientific proof to meat and meat products
designed as functional foods, as well as to present an overview
of the human intervention studies to check the functional ca-
pacity of meat-based potentially functional foods.

Key words: Health claims, meat based product.

FUNCTIONAL FOODS IN SCHOOL FEEDING PRO-
GRAMMES

M. Espinosa

Centro de Nutricién Molecular y Enfermedades
Cronicas, Santiago de Chile, Chile

School Feeding Programs (SFP) reach about 90,000,000
children in Latin America and the Caribbean. In principle
established with the purpose to contribute to learning, better
performance and adherence to school to prevent dropout, and
targeted to most vulnerable children populations. One additio-
nal goal is to improve health, facing problems of malnutrition
and its consequences in the generation of learning disabilities,
cognitive ability damage, stunted growth and overall develop-
ment capacity decrease. SFPs are a factor of risk protection and
prevention in relation to: limitation of learning and school per-
formance: school dropout; decrease of family budget; food and
nutritional insecurity due to financial, political and environ-
mental instability; nutritional deficiencies and chronic non-
communicable diseases The state investment in PAE is impor-
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tant, but distributed as an average in the region of 0.4$ /child/
day, resulting in most countries in school breakfast or snack
based milk/ milk drink and bread/ cookie, which begin to be
fortified mainly in iron and the presence of locally produced
cereals. One aspect that SFPs have been facing is malnutrition
that characterizes the population in the region and particularly
children. The existence of malnutrition in several countries, the
coexistence of malnutrition and obesity, in others, and in some,
overweight and obesity as a fundamental characteristic makes
SEPs include in their programs a view of nutrients in deficit or
excess in delivered food. In this context, even modest SFP, in
which locally produced food associated with culture and eating
habits emerges as healthy food source, the room for functional
foods is still very minor, despite their potential importance to
face malnutrition. There are some recent assessments in Chile
to change the nutritional structure of SFP, to confront the great
problem of overweight and obesity among others by increasing
the presence of antioxidants and fiber. Some results in this area
are discussed.

Key words: Health, Latin America, malnutrition, school
feeding programs.

PS4-48 Bellagio report on healthy agriculture,
healthy nutrition, healthy people

BELLAGIO REPORT ON HEALTHY AGRICULTURE,
HEALTHY NUTRITION, HEALTHY PEOPLE

A. Marcos' on behalf of A. P. Simopoulos?, P. G. Bourne®
O. Faergeman*

'ICTAN-CSIC. Spain

“The Center for Genetics, Nutrition and Health,
Washington, USA

3Green Templeton College, University of Oxford,
Oxford, UK

“Department of Internal Medicine and Cardiology,
Aarhus Sygehus University Hospital, Aarhus, Den-
mark

The Bellagio Report on Healthy Agriculture, Healthy Nu-
trition, Healthy People is the result of the meeting held at the
Rockefeller Foundation Bellagio Center in Lake Como, Italy,
29 October-2 November 2012. The meeting was science-based
but policy-oriented. The role and amount of healthy and un-
healthy fats, with attention to the relative content of omega-3
and omega-6 fatty acids, sugar, and particularly fructose in
foods that may underlie the epidemics of non-communicable
diseases (NCD’s) worldwide were extensively discussed. The
report concludes that sugar consumption, especially in the
form of high energy fructose in soft drinks, poses a major and
insidious health threat, especially in children, and most diets,
although with regional differences, are deficient in omega-3
fatty acids and too high in omega-6 fatty acids. Gene-nutrient
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interactions in growth and development and in disease preven-
tion are fundamental to health, therefore regional Centers on
Genetics, Nutrition and Fitness for Health should be establis-
hed worldwide. Heads of state and government must elevate, as
a matter of urgency, Nutrition as a national priority, that access
to a healthy diet should be considered a human right and that
the lead responsibility for Nutrition should be placed in Minis-
tries of Health rather than agriculture so that the health requi-
rements drive agricultural priorities, not vice versa. Nutritional
security should be given the same priority as food security.

Key words: Agriculture, fats, foods, fructose, nutrition,
omega-3 fatty acids, omega-6 fatty acids, sugars.

MARINE N-3 PUFA INTAKE AND RISK OF BREAST
CANCER

JS. Zheng, D. Li

Department of Food Science & Nutrition, Zhejiang
University, China

The aim of the systematic review was to investigate the as-
sociation between intake of fish and n-3 polyunsaturated fatty
acids (n-3 PUFA) and the risk of breast cancer and to evaluate
the potential dose-response relation. Twenty six publications,
including 20 905 cases of breast cancer and 883 585 partici-
pants from21 independent prospective cohort studies were eli-
gible. Eleven articles (13 323 breast cancer events and 687 770
participants) investigated fish intake, 17 articles investigated
marine n-3 PUFA (16 178 breast cancer events and 527 392
participants), and 12 articles investigated alpha linolenic acid
(14 284 breast cancer events and 405 592 participants). Marine
n-3 PUFA was associated with 14% reduction of risk of breast
cancer (relative risk for highest v lowest category 0.86 (95%
confidence interval 0.78 to 0.94), 12 =54), and the relative risk
remained similar whether marine n-3 PUFA was measured as
dietary intake (0.85, 0.76 to 0.96, 12=67%) or as tissue biomar-
kers (0.86,0.71 to 1.03, 12=8%). Subgroup analyses also indica-
ted that the inverse association between marine n-3 PUFA and
risk wasmore evident in studies that did not adjust for body
mass index (BMI) (0.74, 0.64 to 0.86, 12=0) than in studies that
did adjust for BMI (0.90, 0.80 to 1.01, 12=63.2%). Dose-respon-
se analysis indicated that risk of breast cancer was reduced by
5% per 0.1g/day (0.95, 0.90 to 1.00, 12=52%) or 0.1% energy/
day (0.95, 0.90 to 1.00, 12=79%) increment of dietary marine
n-3 PUFA intake. No significant association was observed for
fish intake or exposure to alpha linolenic acid. We concluded
that Higher consumption of dietary marine n-3 PUFA is asso-
ciated with a lower risk of breast cancer. These findings could
have public health implications with regard to prevention of
breast cancer through dietary and lifestyle interventions.

Key words: Breast cancer, marine n-3 polyunsaturated fatty
acid, fish, cohort study.
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CONSUMPTION PATTERNS AND TRENDS FOR SU-
GAR-ADDED BEVERAGES IN MALAYSIA: IMPLICA-
TIONS FOR HUMAN HEALTH

L.Huat Foo

Programme of Nutrition, School of Health Sciences,
Universiti Sains Malaysia, Health Campus Kelantan,
Malaysia

The prevalence of obesity has increased dramatically over
the past three decades in different population groups in Malay-
sia. Obesity is now regarded as a major public health challenge
because of its significant adverse association with development
of several non-communicable diseases (NCDs). It is widely ac-
cepted that the escalating prevalence of obesity and NCDs are
linked either to excessive food energy intake from unhealthy
dietary practices or to low energy expenditure because of inac-
tive lifestyles or to a combination of both of these factors. Hen-
ce, healthy and balanced dietary and active lifestyle practices
are important strategies to diminish the risk of excessive weight
gain with subsequent lower risk of acquiring NCDs throug-
hout life. One unhealthy dietary practice is the consumption
of sugar-added beverages (SSB), which has been associated
with a higher risk of obesity and NCDs such as type-II dia-
betes, cardiovascular and other metabolic disorders. The aim
of this presentation is to examine the patterns and trends of
SSB consumption status in adolescent and adult populations in
Malaysia and to identify any association with NCD risk factors.
The trends of SSB consumption have increased considerably in
people of all ages in Malaysia. Based on the recent National
Health and Morbidity Survey 2011 data, three common SSB
consumption practices were identified among populations in
Malaysia namely the consumption of i) beverages with added
sugar, ii) beverages with sweetened condensed milk or creamer
and iii) carbonated soda drinks. Beverages with added sugar
are reported as the most common sources of SSB, with about
half of adolescents (13-18y) and adults (=18y) reported to
consume such beverages every day. Beverages with sweetened
condensed milk or creamer (20-27%) were the next most com-
monly consumed and the least was the consumption of carbo-
nated soda drinks at <5% daily. Not much difference was found
between consumption of these SSBs between sexes, or between
urban and rural geographical regions. Adults had significantly
higher consumption of beverages with added sugar by at least
3 cups per day compared to adolescents (18.9% vs. 6.7%). In
contrast, adolescents had almost two times greater intakes of
carbonated soda drinks of 2 cups or more in a day than adults
(7.0% vs. 4.3%). An almost similar pattern was found between
adolescents and adults in the consumption of beverages with
sweetened condensed milk or creamer for 2 cups or more a day
(23.5% vs. 29.1%). In general, SSB consumption is very com-
mon in Malaysian populations, particularly among adults. In
addition, multivariate regression analysis to examine the rela-
tionship between consumption of beverages with added sugar
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of at least 3 cup per day and the NCD risk factors in adults,
in which every state of Malaysia was used as a unit of analy-
ses, showed that consumption of 3 cups per day or more of
beverages with added sugar was significantly associated with
a higher risk of becoming overweight (p=0.008), or develo-
ping diabetes (p=0.044) or hypercholesterolemia (p=0.011),
after adjustment for fruits and vegetables intake and physical
activity. This finding suggests that high daily consumption of
SSBs exerts adverse health effects in adults. Several initiatives
have been formulated by the Malaysia National Strategic Plan
for NCD (NSP-NCD) in various settings such as community,
workplaces, and schools to prevent unhealthy dietary and lifes-
tyle practices; including the reduction of the high consumption
of sugary foods and beverages among different populations in
Malaysia.

Key words: Sugar-added beverages, obesity, non-commu-
nicable diseases, adolescents, adults.

SUGAR-SWEETENED BEVERAGES CONSUMPTION
AND OBESITY

XW. Shang', J. Ma? G.F. Xu?, Y. Li*, HW. Guo’, L. DuS, TLY.
L7, G.S.Ma’

"National Institute for Nutrition and Food Safety,
Chinese Center for Disease Control and Prevention,
Beijing, China

2Beijing University Health Science Center, Beijing,
China

3Shandong University, Jinan, Shandong, China
“Public Health College, Harbin Medical University,
Haerbin, Heilongjiang, China

*Fudan University, Shanghai, China

®Guangzhou Center for Diseases Prevention and
Control, Guangzhou, Guangdong, China
’Chonggqing Children’s Hospital, Chongging, China

To explore the associations between sugar-sweetened beve-
rage (SSB) consumption and obesity as well as obesity-related
cardiometabolic disorders among children in China. A total
of 6974 (boys 3558, girls 3412) children aged 6-13 years par-
ticipated in the study. Each participant’s height, weight, waist
circumference, fasting glucose, triglycerides, total cholesterol,
highdensity lipoprotein cholesterol, and low-density lipopro-
tein cholesterol were measured. The type of beverage con-
sumption was determined using a self-administered question-
naire. SSBs were consumed regularly by 46.1% of the children.
The prevalence [adjusted odds ratio (95% confidence inter-
nal (CI)] of obesity was 7.6% [as the reference group (ref.)],
10.1% [1.36(1.07, 1.74)], and 11.6% [1.46(1.21, 1.75)], among
children who regularly drank milk, other beverages and SSBs,
respectively. Regularly drinking SSBs elevated the likelihood
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of abdominal obesity [adjusted odds ratio (95% CI): 1.36(1.17,
1.59)]. The prevalence [adjusted odds ratio (95% CI)] of obe-
sity among children who regularly drank sports/caloric beve-
rages, carbonated beverages, sweet tea, and plant protein be-
verages was 16.8% [2.00(1.31, 3.07)], 12.7% [1.52(1.23, 1.88)],
11.5% [1.52(1.18, 1.95)], and 10.4% [1.41(1.03, 1.94)], respec-
tively, which was higher than that of regular milk drinkers
[7.6% (ref.)]. The prevalence [adjusted odds ratio (95% CI)]
of abdominal obesity among children who regularly drank
sweet tea, fruit/vegetable juices, and carbonated beverages was
17.7% [1.55(1.26, 1.90)], 16.2%[1.36(1.09, 1.70)], and 15.3%
[1.24(1.03, 1.50)], respectively, which was much higher than
that of regular milk drinkers [12.8% (ref.)]. Regular SSB con-
sumption was positively related to obesity and abdominal obe-
sity. This relationship should be investigated further using a
longitudinal study design.

Key words: Sugar-sweetened Beverages, Obesity, Children.

PS4-56 Food and nutrition reporting in the me-
dia

DO MEDIA HEADLINES EQUAL CREDIBILITY AND
TRUST? A LOOK AT US CONSUMER INSIGHTS ON
TRUSTED SOURCES FOR FOOD & HEALTH INFOR-
MATION

M. Smith Edge

Nutrition & Food Safety, International Food Infor-
mation Council, Washington DC, USA

Research studies focusing on food, health, and nutrition of-
ten result in wide-spread media coverage. Alarming headlines
span across traditional and social media platforms. This often
generates global attention, but do consumers find the sources
for this information credible? Do consumers view media as a
trusted source for information? International Food Informa-
tion Council Foundation (Foundation) research published in
the peer-reviewed journal Nutrition Today found, “media out-
lets are the primary sources of consumer information on nutri-
tion, food safety, and health; accuracy and helpfulness may be
lacking because of consistent lack of context in news coverage”
When the Foundation asked consumers what impact a variety
of factors would have on their willingness to believe new in-
formation about food and health, Americans indicate doing
their own research would have a major impact (59%), as well
as hearing the same information from many different sources
(41%) and hearing the information from someone who has an
advanced degree in health or nutrition (40%). Moreover, in the
area of food safety, the Survey results show consumers trust
primary care physicians and other health professionals to deli-
very accurate information (89%)—while media sources such as
television news stories not so much—only 66%. These insights
come from the Foundation’s 2012 and 2013 Food & Health
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Survey, a US-based survey that has captured consumer atti-
tudes toward food safety, nutrition & health since 2006. Most
recently the Journal of American Academy of Nutrition and
Dietetics published a 5-year retrospective of the Foundation’s
Food & Health Survey titled, Is it Time to Rethink Nutrition
Communications? In short, the answer is yes. IFIC Foundation
research reveals that frequency of available information does
not equate to the same level of credibility and trust for the con-
sumer—demanding a new way to think about nutrition com-
munications. Health professionals and scientists will need to
embrace new communications concepts to promote consumer
understanding, belief and ultimately behavior change. Their
extended use of new communications concepts will help faci-
litate better communication of scientific context, information
and ultimately credibility that may enable consumers to make
better well-informed decisions about their diet and health.

Key words: Behaviour, consumers, nutrition communica-
tion.

COMPARISON OF REPORTING OF FOOD BENE-
FITS AND RISKS IN EUROPEAN NEWSPAPERS

M. Friel

European Food Information Council (EUFIC), Brus-
sels, Belgium

The media is an important source of information for the
public. It can interpret messages in certain ways and can be
selective regarding the information it transmits to its audience.
Therefore, as the main information disseminator in our society,
the media can act as an agenda builder and can shape or chan-
ge public’s perceptions, attitudes, beliefs, and behaviour. Food
plays as central role in all our lives and is therefore commonly
reported in newspapers and other communication channels.
However, research published in 2011 on health claims reported
in UK national newspapers, found that misreporting is wides-
pread (Cooper et al., 2011). This may contribute to public mis-
conceptions about food and health.

The objective of this research was to investigate reporting
about the positive benefits and negative risks associated with
food in national newspapers from eight European countries.
Newspapers were selected based on circulation and readership
figures (gender and socio-economic class) and were sampled
over a four week period, i.e. 2 weeks in September 2011 and
2 weeks in March 2012. This research looked at i) the balance
of reporting on positive benefits (e.g. nutrition claim) versus
negative risks (e.g. risk/safety statement), ii) the content of the
statements/claims (e.g. food type, health issue), iii) the source
of the information (e.g. scientist, health authority) and iv) the
accuracy of the reporting.

Key words: Consumer information, health claims, media,
newspapers, nutrition.
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THE CHALLENGES OF REPORTING ABOUT NUTRI-
TION; A JOURNALIST’S PERSPECTIVE

E. de Benito Canizares
El Pais, Spain

Communication on nutrition has some aspects that are spe-
cific. First of all, nutrition is a topic well known by everyone
(or thats what they think): everyone eats every day, hopefully
several times a day. It means that, like in football, everyone has
his or her own opinions. and exposure to nutrition topics in the
media can influence their opinions. In Spain we had, years ago,
a very strong campaign to promote seed oils instead of olive
oil, for instance, or about the risks of eating fish contaminated
with heavy metals. Olive oil and fish are two core elements of
the Mediterranean diet, so conflicting or alternative messages
about these foods, can create confusion in some consumers.
The second issue is that information on the health benefits of
foods or specific ingredients, in the form of health claims on
food products and adverts, is mostly provided by food com-
panies. Some of the studies used to support those claims are
naturally sponsored by industry, as the submission of scientific
dossiers is needed for EFSA to evaluate the science basis for the
claims. Regardless of the scientific validity of those studies, the
journalists perception would be of suspicion and funding bias.
The third one is that the major newspapers are not very inter-
ested in topics about positive nutrition benefits. It is not news.
The fourth is not specific to nutrition: there is a problem of
communication (and trust) between scientists and journalists.
Sometimes they speak, literally, a different language.

Key words: Nutrition communication, mediterranean diet.

PS5-64 Feeding workers

NUTRITION AT WORK: THE INTERNATIONAL LA-
BOUR ORGANIZATION’S APPROACH.

C. Bueno

International Labour Organization, Geneva, Swit-
zerland

Good nutrition constitutes a basic human right and, never-
theless, it has often been ignored in the context of labour rights.
The ILO has showed a concern on this matter from its founda-
tion. The ILO Recommendation No. 102 (1956) on social ser-
vices for workers recognizes the importance of nutrition in the
workplace and recommends the provision of facilities such as
canteens, cafes, The Recommendation No. 102 (1956) on social
services for workers: recognizes the importance of nutrition in
the workplace and recommends the provision of facilities such
as kitchens, canteens, cafes, kitchens or kitchenettes. The ILO
publication “Food at Work. Workplace solutions for malnutri-
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tion, obesity and chronic diseases” was conceived in 2005 as
a response to the lack of attention given to food at work. The
study concluded that an inadequate nourishment of workers
can cause losses of up to 20% in productivity, as well as the
connection between the lack of a good nutrition and the on-
set of fatigue and sleepiness, with consequent implications in
occupational safety and health. In line with this concern, the
ILO’s educational programme SOLVE, in an effort to integrate
the promotion of health in the policies of safety and health at
the workplace, as well as in the actions at company level, in-
cludes contents for the promotion of healthy eating habits in
the workplace. Using the analytical framework established by
“Food at Work” and the obvious need to deepen in the rela-
tionship between nutrition and the world of work in Chile,
promoted by Sodexo and Edenred, the ILO conceived the pro-
ject “A comprehensive approach to improving nutrition at the
workplace: A survey of Chilean companies and tailored recom-
mendations”, turning Chile into the pilot country for this type
of research at worldwide level.

Key words: Chronic diseases, labour, malnutrition, obesity.

A COMPREHENSIVE APPROACH TO IMPROVING
NUTRITION AT WORKPLACE IN CHILE

E. Atalah

Faculty of Medicine, University of Chile, Santiago,
Chile

Background and objectives: An important factor in the
health of workers is food and eating healthy at work helps pre-
vent chronic diseases linked to diet. To analyze labor feeding
practices in Chile, knowledge, attitude and behavior of workers
and employers in this regard.

Methods:. Literature review, structured surveys in 995 wor-
kers from different regions of the country, interviews and focus
groups with representatives from government, employers, wor-
kers and academics.

Results: The legislative framework refers only to the hygie-
nic conditions and the time allotted for lunch. There are major
shortcomings in the supply system Chilean in the feeding sys-
tem of Chilean workers: 39% did not receive any benefit, 22%
do not have a place to eat, improper cleaning, insufficient time,
inadequate food quality. The lack of lunch generates physical
and psychological discomfort that affects productivity. There is
a significant prevalence of diet-related diseases, which increase
with age. Most workers want a healthy diet during the workday

Conclusions: It is a priority to implement a variety of mea-
sures to improve workers’ access to food, which are cost-effecti-
ve and improve job satisfaction. These programs should be part
of the labor policies be sustained over time and evaluated in its
implementation and results. Investments in power companies
recover reducing sick days, fewer accidents and increased pro-
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ductivity, which determines to be cost-effective. It is necessary
to establish tripartite tables that include the State, workers and
employers, to strengthen social dialogue in relation to labor,
employment and food security.

Key words: Feeding practices, workers, work place, Chile.

‘PROGRESS AND CHALLENGES OF THE NUTRI-
TIONAL SITUATION IN PREGNANCY IN URUGUAY:
DEVELOPING AN EASY SURVEILLANCE TOOL'

C. Severi’, X. Moratorio?, G. Berruti?

'Facultad de Medicina, Universidad de la Republica,
Montevideo, Uruguay
2Ministerio de Salud Publica, Montevideo, Uruguay

Background and objectives: Existing data emphasizes the
importance of having nutritional information systems. The
objective was to develop a nutritional surveillance module ba-
sed on the Perinatal Informatics Information data (SIP from
CLAP/OPS/OMS).

Methods: all available Anthropometric References in preg-
nancy were reviewed and applied to 2010 SIP data base. That
from the Ministry of Health from Chile was selected. Indica-
tors were built: anthropometrics, weight increase and perinatal
outcomes. A computer system was develop which interact with
the SIP.

Results: An informatics module was developed and actually
giving anthropometric information. An interface between data
SIP and ANTHRO (World Health Organization) was made.
This interface allowed to evaluate women from de database and
showed data in friendly tables and charts that can show nu-
tritional situation, by age, by subsector, by region, or national.
Also this module can associate anthropometric women status
with maternal and perinatal results. This Program showed
that 14.3% (CI: 13.6-14.9) of women present low weight at be-
ginning, 24.1% (IC:23.3-24.9) overweight and 10.0% (IC:9.4-
10.6) obesity. At the end of pregnancy, 13.7% (IC:13.0-14,3)
of women were with low weight, 28,8% (I1C:27,9-29,7) with
overweight and 17,3% (IC:16,6-18.0) with obesity. The avera-
ge weight gain for women is within the recommended range
among women which began normal was 13 kg (IC:13.005-
13.260), with no statistically difference with those which began
with low weight: 12.930 kg (CI:12.,693-13.166) (p=NS), but
showed difference with those overweighed and obese 12.318
kg (IC:12.097-12.539) (p<0,05) y 9.1022 kg (IC:8.700-9.504)
(p<0.05). Overweight and obesity, as well as excess weight gain
is associated to birth weight> 4000g, Caesarean section, assis-
ted delivery and pregnancy pathologies: hypertension, diabe-
tes, and pre-eclampsia.

Conclusions: The informatics module allowed to do nutri-
tional surveillance in an easy way. Malnutrition is a problem
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in pregnancy associated with worse maternal and perinatal re-
sults.
Acknowledgements: FAO and UNICEF
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PS5-72 The shift toward a modern industrialized
food system, potential implications for nutrition-
related chronic diseases and for public policies

EVOLUTION FROM TRADITIONAL FOOD SYS-
TEMS TO THE GLOBALIZING FOOD SYSTEM: A
POSSIBLE MISMATCH BETWEEN HUMAN DIET
AND HEALTH?

JC. Moubarac

Center for epidemiological studies in health and
nutrition, University of Sao Paulo, Sdo Paulo, Brazil

The relationship between foods, dietary patterns and health
is very complex and requires an interdisciplinary and compre-
hensive analysis of food systems. Food systems have changed
from the Palaeolithic era to the current globalizing world. Buil-
ding on an evolutionary perspective, we compare features of
traditional food systems to the globalizing food system, and
discuss the implications for human health. Traditional food
systems are the products of an adaptation process between
culture and nature. They share basic features including the re-
liance on a diverse range of local resources, the use of minimal
food processing, modes of food learning based on family and
peers, the importance of food symbolism and conviviality. The
globalizing food system is a new and fast-changing model built
on economic and political ideologies of the 20th century. Its
features include the production and distribution of foods at the
global scale, the reliance on a few crops, the ultra-processing of
foods, trends from family and public modes of food learning
to industry and private ones, and the focus on individualism.
Building on an evolutionary perspective and the mismatch
theory, our hypothesis is that several features of the globalizing
food system have transformed traditional food systems in ways
that are beyond the human capacity to adapt to food. Humans
are capable to adapt to a wide variety of food and diets. Howe-
ver, most if not all ultra-processed products have an intrinsic
unbalanced nutritional composition and share characteristics
that interfere negatively with the mechanisms that regulate
appetite. Food learning channels, food symbolism, modes of
eating and food production have also changed in ways that un-
dermine the selection mechanisms that operate in the develop-
ment of healthy diets. If the mismatch hypothesis is confirmed,
then healthy diets need to be based on a model which takes
into account several features of traditional food systems.

Key Words: food system, ultra-processed products, tradi-
tional food systems, mismatch theory, evolution
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THE NEW ROLE OF INDUSTRIAL FOOD PROCES-
SING IN FOOD SYSTEMS: IMPACT ON NUTRITION
AND HEALTH - A PERSPECTIVE FROM THE SOUTH

C. Monteiro
University of Sdo Paulo, Sdo Paulo, Brazil

Across several low- and middle-income countries (LMIC),
traditional food systems are being challenged by the globali-
zing food market. Our hypothesis is that industrial food pro-
cessing is now the main shaping force of the global food sys-
tem, and the main determinant of changes in diets and related
states of health and well-being in LMIC. To investigate this
hypothesis, we have developed a new classification of foods-
tuffs based on the extent and purpose of food processing. Every
item in the diet is classified into unprocessed or minimally pro-
cessed foods, processed culinary ingredients and processed or
ultra-processed ready-to-consume food and drink products.
Our studies in several countries show that ready-to-consume
products taken together are more energy-dense, have more
free sugars, sodium, and saturated or trans fats, and have less
fiber, iron, zinc, potassium, and vitamin C than foods made
into dishes and meals with culinary ingredients (such as oils,
flours, sugar and salt). As expected, the dietary share of ready-
to-consume products is strongly and inversely related with the
quality of overall diet. Furthermore, because these products are
often sold in large portion sizes, are manufactured to be hyper-
palatable, when not habit-forming or even addictive, and are
extensively and aggressively advertised, they increase the risk
of passive energy over-consumption. Our studies also indi-
cate that, today, the most significant dietary change in LMIC
is the replacement of freshly prepared meals based on foods
and culinary ingredients by ready-to-consume ultra-processed
products. To address the epidemic of obesity and related chro-
nic diseases in LMIC, public policies need to offer incentives
to, protect and promote long-established, traditional food sys-
tems and dietary patterns based on freshly prepared dishes and
meals. Reformulation of ultra-processed products may provide
some advantages as a harm reduction strategy, but it isn’t an
option for broader public policies.

Key words: Food systems, food processing, obesity, LMI.
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THE MODERN GLOBAL FOOD SYSTEM- ITS EVO-
LUTION AND CURRENT STATUS AND HOW IT IS
RELATED TO HEALTH

B. Popkin
University of North Carolina, Chapel Hill, USA

Our modern food supply represents a major shift in eating,
drinking, location of eating, and shifts in our entire eating
pattern. Before WWII food purchased and consumed corres-
ponded to minimally processed foods and processed culinary
ingredients with a small proportion of processed and ultra-
processed ready-to-consume food and drink products. The
first grocery chains in the West emerged before WWII with mi-
nimally processed items developed over the late 19th and early
20th century [from freshly puffed whole grain cereals to peanut
butter to carbonated beverages). In the US the only chain prior
to WWII was the Great Atlantic and Pacific (A & P). In contrast
today, we present the depth and breadth of foods and beverages
available. Annually well over 1 million unique bar coded con-
sumer packaged foods and beverages are sold globally. In the
US we have documented 600,000 with about 200,000 having
unique ingredients. The nature of these foods and beverages
and the vast usage of added caloric sweeteners in them are used
to highlight the type of shifts we are seeing globally as are rela-
ted new eating behaviors (snacking). Finally levels of penetra-
tion of these modern convenience stores and supermarkets and
growth of consumer packaged foods and beverages across the
LMIC are presented. For instance, China, India and Vietnam
are seeing annual compound growth in sales from these retai-
lers of 28-50% each year of this new millennium. This has led to
a shift from farmers selling through a complex chain to farmers
selling directly to processors and supermarkets. It has also led
to an explosion in access to ultra-processed foods and bevera-
ges. We then present new data from China, Mexico and Russia
on the proportion of total kcal intake from packaged foods and
beverages and how this differs from other foods.

Key words: Food system, sweeteners, snacking, supermar-
kets.
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TUMOR SUPPRESSOR GLYCINE-N METHYL-
TRANSFERASE REGULATES ONE CARBON TRANS-
METHYLATION KINETICS

YC Wang', WL Lin', Y J. Lin', F Y. Tang? Y M. Chen’, E
P.Chiang’

'National Chung Hsing University, Taiwan, China
2China Medical University, Taiwan, China
*National Yang Ming University, Taiwan, China

Background and objectives: Glycine-N methyltransfera-
se (GNMT) is a potential tumor suppressor that is commonly
inactivated in human hepatoma. However, the regulation of
GNMT in 1-Carbon transmethylation kinetics remains to be
established. The objective of the present study was to systema-
tically investigate how GNMT expression affects folate status,
antifolate cytotoxicity and methyl group kinetics in vitro and
in vivo.

Methods: GNMT was over-expressed in GNMT-null cell-
lines. Cell-lines with and without GNMT expression were
cultured under different folate and methyl supplies. Folate de-
pendent pathways and methyl group status were investigated in
wildtype, GNMT transgenic (GNMT-tg) and GNMT knockout
(GNMT-ko) mice. The 1-carbon flow in homocysteine trans-
sulfuration and remethylation, and folate dependent de novo
nucleotide biosynthesis were investigated using stable isotopic
tracers and GC/MS.

Results: GNMT expression increased methionine clearan-
ce by inducing homocysteine transsulfuration and remethyla-
tion metabolic fluxes in high or adequate methionine. On
the other hand, restoring GNMT in GNMT-null cells did not
lead to sarcosine synthesis in low methionine, indicating that
normal GNMT function helped conserve methyl groups be-
cause scarcosine synthesis under such condition would waste
methyl groups. GNMT expression also significantly improved
folate status, induced methylfolate-dependent homocysteine
remethylation flux, and reduced antifolate methotrexate cyto-
toxicity. In addition, GNMT helped enhance de novo nucleo-
tide biosynthesis in folate depletion that can protect cells from
DNA damage both in vitro and in vivo. These data indicated
that other folate cofactor dependent reactions were also enhan-
ced by GNMT.

_______________________________________________________________________________________________________|
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Conclusion: We demonstrated that GNMT affects trans-
methylation kinetics, facilitates the conservation of methyl
groups by limiting homocysteine remethylation fluxes. Res-
toring GNMT assists methylfolate-dependent reactions and
ameliorates the consequences of folate depletion. GNMT ex-
pression in vivo improves folate retention and bioavailability
in the liver and helps reduce DNA damage both in vitro and in
vivo. The present study demonstrated additional mechanisms
by which GNMT can participate in tumorprevention/suppres-
sion in humans.

Key words: DNA damage, Glycine-N methyltransferase, tu-
mour suppresor, folate status
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RELATIONSHIP BETWEEN VITAMIN A STATUS OF
LACTATING SENEGALESE WOMEN AND THEIR 6
MONTHS OLD INFANTS

S. Wade', A. Agne-Djigo', N. Idohou-Dossou’, K M.
Kwadjodé', S A.Tanumihardjo?

'"Université Cheikh Anta Diop De Dakar, Senegal
2University of Wisconsin Madison, Department of
Nutritional Sciences, Madison, USA

Background and objectives: Breast milk is the main source
of vitamin A (VA) to meet the infants’ needs and build liver
stores. Because of the lack of conclusive evidence of VA defi-
ciency (VAD) among lactating Senegalese women and their 6
months old infants, we undertook this study to assess the VA
status of mother-infant pairs, VA intake from human milk, and
the infant’s VA liver stores.

Methods: A comprehensive study was undertaken in 34
nonpregnant lactating women and their infants. None of the
infants had received a VA supplement. Mothers were grouped
as supplemented with 2 doses of 200,000 IU (60,000 pg; 210
pmol) retinol as retinyl palmitate (n = 13) or nonsupplemen-
ted (n = 19) after delivery. Breast milk intake was measured
by the deuterium dilution technique. Plasma and breast milk
retinol concentrations were measured by HPLC. Infants’ VA li-
ver stores were assessed by the modified relative dose-response
(MRDR) test.

Results: Plasma retinol detected 15% VAD among infants
and the MRDR test (a=0.06) indicated 73.5% with low VA
liver stores. Infants’ milk VA intakes were close to estimated
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requirements (375 pg/d). No correlation was found between
infants’ plasma retinol and MRDR value. Infants’ MRDR value
was lower in the group from supplemented mothers (0.055 +
0.017 vs.0.073 £ 0.017; P = 0.009), but no difference was obser-
ved between plasma retinol concentrations of both groups of
mothers; 8.8% of mothers were VA deficient based on plasma
retinol <;0.7 umol/L).

Conclusion: High prevalence of vitamin A deficiency was
detected by the MRDR test in 6 months old Senegalese infants,
and postpartum VA supplemented mothers significantly en-
hanced their infants’ VA liver stores.

Key words: Milk retinol, plasma retinol, MRDR test, breast
milk intake, Senegal.
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GENOME-WIDE VARIANCE CONTRIBUTION OF
GENOTYPE BY ERYTHROCYTE N-3 POLYUNSATU-
RATED FATTY ACIDS INTERACTION TO DIABETES-
RELATED TRAITS

JS. Zheng', D K. Arnett?, L D. Parnell?, C E. Smith?, K. Ri-
chardson?, D. Li', | B. Borecki*, J M. Ordovds? C Q. Lai’

'Department of Food Science and Nutrition, Zhe-
jiang University, Hangzhou, China

2Jean Mayer USDA Human Nutrition Research Cen-
ter on Aging at Tufts University, Boston, USA
3Department of Epidemiology, University of Alaba-
ma at Birmingham, Birmingham, USA
‘Department of Genetics, Washington University
School of Medicine, St. Louis, USA

Background and objectives: Little is known about the in-
terplay between individual omega-3 fatty acid and genetic va-
riants for type 2 diabetes (T2D) traits at the genome-wide level.
The present study aimed to examine the variance contribution
of genotype by environment (GxE) interaction between diffe-
rent types of erythrocyte membrane omega-3 fatty acids and
genetic variants for T2D-related traits at the genome-wide level
in a white population living in the U.S.A (n = 820).

Methods: A tool for Genome-wide Complex Trait Analy-
sis (GCTA) was used to estimate the variance contritution of
GxE interaction for T2D-related traits: homeostasis model as-
sessment of insulin resistance (HOMA-IR), fasting insulin, fas-
ting glucose, and adiponectin. GXE genome-wide association
study (GWAS) was conducted to illustrate the results of GCTA,
and for each E factor, which showed significant GXE variance
contribution, another non-significant E factor was served as a
control.

Results: C22:5n-3 contributed a most significant GxE
variance to the total phenotypic variance of both HOMA-

158 Ann Nutr Metab 2013;63(suppl 1):1-1960

IR (26.5%, P=0.034) and fasting insulin (24.3%, P=0.042).
C20:4n-6/(C20:5n3+C22:6n-3) ratio contributed a most sig-
nificant GxE variance to the total variance of fasting glucose
(27.0%, P=0.023). GxE variance of C20:4n-6/C20:5n3 ratio
showed a marginally significant contribution to the adipo-
nectin variance (16.0%, P=0.058). For each trait, GXE GWAS
identified a larger number of single-nucleotide polymorphisms
(SNP) (P-interaction<10E-5) for the E factor contributed a sig-
nificant GXE variance than the control E factor: 9 vs. 3 SNPs for
HOMA-IR, 21 vs. 6 SNPs for fasting insulin, 36 vs. 1 SNPs for
fasting glucose, and 13 vs. 7 SNPs for adiponectin.

Conclusion: Erythrocyte omega-3 fatty acids contributed a
significant GXE variance to T2D-related traits at the genome-
wide level. Different types of omega-3 fatty acids showed diffe-
rent GxE patterns.

Key words: variance contribution, GCTA, GxE interaction,
type 2 diabetes, omega-3 fatty acid
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THE METABONOMIC RESEARCH ON PRETERM IN-
FANTS WITH NRDS

X.Liu', B. Sun?, X. Yan?, Z. Ding®, Z. Feng®

'Clinic Department of Guangzhou Women and
Children Medical Centre

“National Center of Biomedical Analysis, Beijing,
China

3The 1st August Children’s Hospital, Beijing Military
Defense Area, Beijing, China

Background and objectives: Neonatal respiratory distress
syndrome (NRDS) still has a higher mortality and morbidi-
ty among premature infants. There are many complex factors
contribute the NRDS. Meanwhile, the nutritional therapy of
NRDS in clinical is complicated and full of argues. The meta-
bolites which reflect the physiologic or pathologic status can
be used in the diagnosis and prognosis and can indicate the
organ homeostatic condition by metabonomics The objective
was to detect the different metabolites in preterm infants with
or without NRDS and to find the biomarkers of NRDS in pre-
matures.

Methods: All the 40 preterm infants divided into 2
groups(NRDS and control) with no differences in the gestatio-
nal age and birth weight. All the blood was collected within
2 hours after birth. Two methods were used: 1. Based on 1H-
NMR metabonomics with PCA and PLS-DA. 2.GC-MS. The
metabolites were identificated from the total ions chromato-
gram within the NIST02 library and processed by software
named MarkerLynx, then analized multivariate statistically by
SIMCA-P10.0 software package.
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Results: 1.1H-NMR:There were much higher concen-
tration of lactate, some lipid and alcohol and lower concen-
tration of glucose, creatine, glutamine,OAc,NAc, alanine,
valine,isoleucine and isobutyric acid in group NRDS.There
were much lower concentration of HC=CH lipid,NAc, Ptd-
Cho ,LDL and VLDL in group NRDS by LED method. 2. GC-
MS:The concentration of lactate, uric acid and creatinine were
much higher while glucose, fructose, aspartic acid, palmitic
acid and stearic acid were much lower in group NRDS.

Conclusions: 1. NRDS have lactate accumulation which can
lead the anaerobic threshold shift left. 2. NRDS lack the main
energy substances like glucose and important amino acids . 3.
There exist metabolic disturbance of macro- nutrients such
glucose, amino acids and lipid in preterm infants with NRDS.

Key words: Neonatal respiratory distress syndrome, meta-
bonomics, NMR, GC-MS
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THE EXPRESSION OF TASTE RECEPTOR HTAS2R
FAMILY OF DIABETICS.

M. Aoki', M. Okumura?®, A. Yamaguchi?, M. Yasutom/?,
N. Suganuma? S. Ohta*, Y. Watanabe®, F. Koike®, K.
Takao®, T. Takao?

'Department of food and Nutrition, Sanyo Gakuen
College, Okayama, Japan

2Faculty of Human Life and Environmental Science,
Showa Women'’s University, Tokyo, Japan

3Medical school, Kochi University, Kochi, Japan
“Okayama Central Hospital, Okayama, Japan
*Watanabe Clinic, Tokyo, Japan

5Medical School, Nippon University, Tokyo, Japan

Background and objectives: Diabetes becomes so preva-
lent in the world that UN made a political declaration of war-
ning. Taste is important for joy of life and used to be useful
tools to judge foods maybe to manage nutrition intake. Diabe-
tes may change taste as known. We studied to make clear the
expression of taste receptor hTAS2Rs of diabetics.

Methods: The diabetics without appeal of taste disorders
(DM, n=31) and healthy control (HC, n=92) were tested. Sam-
ple tissues were scraped from their foliate papilla and the ex-
pression characteristics of hTAS2R isoforms (1, 3,4, 5,7, 8, 9,
10, 13, 14, 16, 38, 39, 40, 42, 43, 44, 45, 47, 48, 49) were de-
fined by the RT-PCR method. Food frequency questionnaire
(FFQW65) was studied as a food and nutrients intake.

Results:The average age of DM were 63.9+/-15.4 yrs. and
HC were 44.6+/-20.7 yrs. The average energy intake of DM
were 1972+/-263 kcal/day, average energy adequacy were
110.5+/-15.9%. The average number of hTAS2R isoforms ex-

Abstracts

pressed in the DM subjects was 1.5+/-1.5, those in the HC were
10.4+/-5.2. hTAS2R8 was expressed in more than 90% of the
HC in 40-79 yrs., but that was expressed less than 33% of DM.
hTAs2R3, 10, 16 were expressed in more than 75% of the HC in
40-79 years old, but they were expressed less than 20% of DM.
The expression of hTAS2R1, 13 47, 48 were not shown in DM,
in contrast they were expressed more than 50% of HC.

Conclusions:The expression of taste receptor hTAS2Rs of
DM was significantly suppressed than that of HC. This result
suggested that diabetics have the poor taste and low satisfac-
tion of eating, that may make their QOL lower than healthy
people. There are misgivings for diabetics about eating beha-
viour and nutrient intake.

Key words:taste receptor, hTAS2Rs, diabetes.
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LEPTIN RECEPTOR GENETIC VARIANTS ARE SEX-
SPECIFIC ASSOCIATED WITH BMI IN OBESE CHIL-
DREN

J. Olza’, M. Gil-Campos?, R. Leis®, R. Tojo? R. Canete?,
A.Gil', CM. Aguilera’

'Department of Biochemistry and Molecular Biolo-
gy ll, University of Granada, Granada, Spain
Paediatric Research and Metabolism Unit, Reina
Sofia University Hospital, Cérdoba, Spain
3Paediatric Department, Clinic University Hospital
of Santiago de Compostela, Santiago de Composte-
la, Spain

Background and objectives: Leptin (LEP) is a hormone
secreted mainly from adipose tissue that plays a role on food
intake and energy expenditure by activating the leptin recep-
tor (LEPR). LEP also regulates glucose homeostasis and lipid
metabolism independently of its central weight regulatory
function, partly via direct action on pancreatic a-cells and he-
patocytes. Genetic variation in LEP and LEPR genes modulate
the LEP activity resulting in changes on body weight. We as-
sessed the association of 28 LEPR polymorphisms with BMI
and estimated the relationship of these polymorphisms with
obesity-related phenotypes, inflammation and CVD risk bio-
markers in Spanish children.

Methods: 532 children (292 obese and 240 with normal-
BMI) were genotyped. Anthropometric data were measured
and clinical, metabolic, inflammation and CVD biomarkers
were analysed.

Results: All anthropometric, clinical and metabolic factors
as well as inflammatory and CVD risk biomarkers were higher
in the obese than in the normal-BMI group, except glucose,
LDL-c and matrix metalloproteinase-9. We found five intro-
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nic polymorphisms (rs11208659, rs11804091, rs10157275,
rs9436303 and rs1627238) associated with BMI in the whole
population. When we performed the analysis separated by sex,
we observed that rs11804091 and rs10157275, and additional
rs1327118, located in the promoter region, were associated
with BMI only in the female group. Interestingly, the carriers
of the rs11804091 risk allele have higher leptin, height, waist
circumference, systolic blood pressure, insulin, HOMA-IR and
TNEF-4, and lower adiponectin and apolipoprotein A. No asso-
ciation of these polymorphisms were observed in males.
Conclusions: Our results suggest a sex-specific influence of
the significant polymorphism on the early onset of obesity, and
additionally, the rs11804091 on LEP and metabolic syndrome
features. The obesity association of the SNPs reported here
must currently be viewed as preliminary results, which require
further validation in independent samples of bigger size.

Key words: Leptin, leptin receptor, childhood obesity.
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THE MTHFR 677TT GENOTYPE AND ITS INTERAC-
TION WITH RELATED B-VITAMINS IN HYPERTEN-
SION

R. Reilly’, H. McNulty', G. Horigan', J J. Strain’, M. Ward'

"Northern Ireland Centre for Food and Health
(NICHE), University of Ulster, Coleraine, Co. Derry,
Northern Ireland, UK

Background and objectives: Individuals who are homo-
zygous for the 677C>T polymorphism (TT genotype) in the
gene encoding methylenetetrahydrofolate reductase (MTHEFR)
are reported to have elevated blood pressure (BP). Furthermore
we showed that BP can be significantly decreased in this gene-
tically at-risk group by intervention with riboflavin; a cofactor
for MTHEFR [1,2]. The aim of this investigation was to examine
the role of this polymorphism relative to other determinants
of hypertension in a cohort of premature CVD patients and
controls.

Methods: Baseline data collected from GENOVIT, a study
to examine the association between genetic factors and B-vi-
tamins in cardiovascular disease, were analysed. From a larger
initial sample pre-screened for the MTHEFR genotype, a total
of 325 participants (TT n 70 and matched individuals with CC
n 123 or CT n 132 genotypes) were available for this investi-
gation.

Results: Of the factors analysed, the following were found
to be significant determinants of hypertension; age (p 0.05),
BMI (p 0.01), anti-hypertensive medication use (p jU0.001)
and the TT genotype (p 0.010). After adjusting for these fac-
tors, low compared to high riboflavin status (as determined by
the biomarker erythrocyte glutathione reductase activation co-
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efficient; EGRac) significantly increased the risk of hyperten-
sion (OR 1.82;95% CI 1.13-2.94; p 0.014). Red cell folate (RCF)
was not found to be a risk factor for hypertension; however
the combination of the TT genotype and low RCF significantly
increased the risk of hypertension (OR 3.71; 95% CI 1.38-9.95;
p 0.009).

Conclusion: The MTHFR 677TT genotype is a significant
predictor of hypertension; an effect that is significantly modu-
lated by B-vitamin status in this population.

Key words: Hypertension, MTHFR, B-vitamins References
1.Horigan G, McNulty H, Ward M et al. 2010 ] Hypertens 28,
478-486 2.Wilson CP, Ward M, McNulty H et al. 2012 AJCN
95, 766-72
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PRECLINICAL EVALUATION OF THE INFLUENCE
OF FEEDING WITH SLOW DIGESTING CARBOHY-
DRATES DURING PREGNANCY ON PROGRAM-
MING OFFSPRING METABOLIC HEALTH (NIGO-
HEALTH STUDY)

R. Rueda’, M. Manzano', J M. Lépez-Pedrosa’
'Discovery R&D, Abbott Nutrition, Granada, Spain

Background and objectives: Maternal obesity and obeso-
genic dietary intake prior to and through pregnancy program
offspring to a broad spectrum of metabolic and physiological
alterations later in life such as adiposity, obesity, diabetes, chan-
ges on skeletal muscle and bone development and on cognitive
performance. This work summarizes preclinical results obtai-
ned up to date on NIGOHealth (Nutrition Intervention during
Gestation and Offspring Health) study. The main goal for this
study is to evaluate the effects of feeding with slow digesting
carbohydrates (SDC) during pregnancy on programming
health and prevention of disease in the offspring from obese
mothers during infancy and later in life.

Methods: Rats were assigned to one of three experimental
groups: Control dams fed a standard rodent diet before mating
and throughout pregnancy; dams fed a high fat (HF) diet for 6
weeks before mating and then fed a HF diet containing either
SDC or high digesting carbohydrates (HSD) throughout preg-
nancy. Offspring’s body composition was analyzed by using
Magnetic Resonance Imaging technology. Plasma biochemical
analysis was performed by using an autoanalyzer. Western blot
was used to analyze signalling pathways. Muscle transcripto-
me was analyzed using the Agilent whole rat genome microa-
rray and Ingenuity software was used for biofunction pathway
analysis. Morris water maze and novel object recognition were
performed to test learning and memory. Bones were analyzed
by Micro-CT technology.

Results: Reduction on adiposity was associated to redu-
ce levels of plasma glucose, triacylglycerides and cholesterol.
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Offspring from pregnant rats fed with SDC also showed chan-
ges on adipose tissue glucose transporters and insulin signa-
lling, that were consistent with reduced adiposity, at weaning
and adolescence. Feeding with SDC during pregnancy also en-
hanced skeletal muscle development in the offspring. On the
other hand offspring from mother fed with SDC had improved
bone architecture and bone strength at adolescence and also
showed improving learning and memory.

Conclusions: Results from this study point out the impor-
tance of nutrition during critical periods of development and
show the role of carbohydrate profile on maternal diet influen-
cing metabolism and several biochemical and physiological
outcomes in the offspring. This influence may translate into
prevention of metabolic diseases and other alterations later in
life.

Key words: Early programming, dietary carbohydrate
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BREASTFEEDING ATTENUATES THE EFFECT OF
LOW BIRTH WEIGHT ON ABDOMINAL ADIPOSITY;
THE HELENA STUDY

I. Labayen’, F. Ortegad?, J. Ruiz?, G. RodrigueZ®, V. Espa-
Aa-Romero*, D. Jimenez*, K. Widhalm¢, F. Gottrand’, L.
Moreno®

'Department of Nutrition and Food Sciences, Uni-
versity of the Basque Country, Vitoria, Spain
2Department of Physical Education and Sports,
University of Granada, Granada, Spain
3Department of Pediatrics, University of Zaragoza,
Zaragoza, Spain

“MRC Epidemiology Unit, University of Cambridge,
Cambridge, UK

*Department of Physiotherapy and Nursing, Univer-
sidad de Zaragoza, Zaragoza, Spain

®Department of Pediatrics, Medical University of
Vienna, Vienna, Austria

"Department of Nutrition, University Lille Nord de
France, Lille, France

Background and objectives: Low birth weight has shown
to have a programming effect on abdominal adiposity later in
life, while breastfeeding in infancy has been suggested as a pro-
tective nutritional factor on the long term risk of obesity. The
aim of this study was to examine whether breastfeeding may
reduce the programming effect of birth weight on abdominal
adiposity. Subjects and

Methods: Abdominal (in three regions: R1, R2, and R3) and
truncal adiposity were measured by dual-energy X-ray absorp-
tiometry in a total of 314 adolescents. Breastfeeding duration,
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birth weight, duration of gestation and maternal educational
level were obtained from questionnaire. Physical activity was
objectively measured by accelerometry.

Results: We detected significant interaction effects between
breastfeeding and birth weight on truncal and abdominal adi-
posity in the three regions (Ps= 0.02 to 0.07). Stratified analy-
ses by breastfeeding categories (never vs. > 3 months of breast-
feeding) showed significant associations of birth weight with
truncal and abdominal adiposity in the 3 regions in the group
who had never been breastfed (beta=-0.19 to -0.23; Ps<0.05),
while no evidence of association was found in adolescents who
had breastfeeding for >3 months (beta = -0.03 to -0.07).

Conclusion:Breastfeeding may reduce the adverse influen-
ce conferred by low birth weight on abdominal adiposity in
adolescents. Our findings suggest that breastfeeding may be
used as a primary prevention nutritional factor of abdominal
adiposity in individuals at increased risk due to fetal program-
ming.

Key words: Abdominal adiposity, adolescents, breastfee-
ding, fetal programming.
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NUTRITION EFFECT OF YYB INTERVENTION ON
6-24 MONTHS INFANTS IN WENCHUAN EARTH
QUACK REGION IN CHINA

JS. Huo', J. Sun’, J. Huang', L Y. Zhao', P. Fu" J. Wang',
L.He',SY.Chang', G S. Ma’

'Institute of Nutrition and Food Safety, China CDC

Background and objectives: Previous survey had showed
the 2008 Wenchuan earth quack brought a serious nutrition
problem of infants in the affected regions. MOH, supported
by UNICEEF, organized 1.5 years intervention project by freely
supply YingYang Bao (YYB), a soy bean powder based com-
plimentary food supplement and infant feeding manual to the
6-23 month infant families.

Methods: YYB was distributed to 27,872 infants in 8 ear-
th quack counties in Sichuan, Shaanxi, and Gansu Provinces
through the public health system. A baseline survey was done
just before beginning the distribution of YYB and follow-up
surveys were done 6 months, 12 months, and 18 months the-
reafter. Weight, height and Hb were measured and angular
stomatitis, glossitis, and rickets were determined by physical
examination. Questionnaires were designed to survey family
condition and daily feedings. Averagely 1129 infants were PPS
sampled for each survey in 4 selected counties.

Results: Program compliances were 91.9%, 87.4% and
84.1% in 6, 12 and 18 month surveys respectively. Anemia ra-
tes decreased from 49.5 % to 24.2 %, 24 %, 22.9% in 6, 12 and
18 months survey. Stunting rate significantly decreased and
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wasting rate remained unchanged as it was already very low in
the baseline survey. The prevalence of angular stomatitis, glos-
sitis and rickets were declined. A large proportion of mothers
improved their knowledge of infant feeding and aware of the
benefits of YYB.

Conclusion: The observation showed that YYB was benefit
to at risk 6-23 month infants and it may consider feasible for
public nutrition intervention on infants.

Key words: nutrition intervention, infant, ying yangbao,
anemia, stunting
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INFANT MACRONUTRIENT INTAKE AND CAR-
DIOVASCULAR STRUCTURES AND FUNCTION IN
CHILDHOOD: THE GENERATION R STUDY

E H. van den Hooven', L L. de Jonge' %3, J C. Kiefte-de
Jong', A. Hofman1, V W V. Jaddoe' %3, H A. de MoPF, O
H. Franco’

'Department of Epidemiology, Erasmus MC, Univer-
sity Medical Center, Rotterdam, The Netherlands
2The Generation R Study Group, Erasmus MC, Uni-
versity Medical Center, Rotterdam, The Netherlands
3Department of Paediatrics, Erasmus MC, University
Medical Center, Rotterdam, The Netherlands

Background and objectives: Early nutrition may influen-
ce cardiovascular development. Not much is known about the
associations between dietary composition and cardiovascular
risk factors in childhood. We investigated the associations bet-
ween infant macronutrient intake and cardiovascular structu-
res and function in 2882 children participating in a popula-
tion-based cohort study.

Methods: Information on macronutrient intake at the age
of 1 year was obtained from food frequency questionnaires
filled in by the parent. Systolic and diastolic blood pressure,
carotid-femoral pulse wave velocity, left cardiac structures (left
atrial diameter, aortic root diameter, and left ventricular mass),
and fractional shortening were measured at the age of 6 years.
Linear regression analyses were performed using residual-ad-
justed macronutrient intakes, adjusted for maternal, child, and
dietary factors.

Results: Higher total fat intake was associated with higher
carotid-femoral pulse wave velocity (difference 0.11m/s, 95%
confidence interval (CI) 0.02 to 0.20 for the third tertile, as
compared to the first tertile), whereas higher intakes of total
carbohydrate and mono- and disaccharides were associated
with lower carotid-femoral pulse wave velocity. No consistent
associations were observed for macronutrient intake with sys-
tolic blood pressure, diastolic blood pressure, aortic root dia-
meter, and fractional shortening. Higher total fat, saturated fat,
and monounsaturated fat intake were associated with lower
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left atrial diameter (P values for trend <0.01, 0.02, and <0.01,
respectively). Furthermore, the third tertile of mono- and di-
saccharides intake was associated with a higher left ventricu-
lar mass (difference 1.02g, 95% CI 0.18 to 1.85). There was no
sufficient evidence for interaction by child’s sex, BMI, or eth-
nicity in the associations between macronutrient intake and
cardiovascular outcomes.

Conclusions: Dietary macronutrient composition may lead
to cardiovascular developmental adaptations in childhood.
Further studies are needed to investigate whether these adap-
tations have consequences for the risk of future cardiovascular
disease.

Key words: cardiac development, cardiovascular function,
macronutrient intake, children
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MICRONUTRIENT DEFICIENCIES OF ADOLESCENT
GIRLS IN CENTRAL MOZAMBIQUE - ZANE-STUDY

R. Freese', L. Korkalo!, G. Alfthan? M. Mutanen’

'Division of Nutrition, University of Helsinki, Helsin-
ki, Finland

2Disease Risk Unit, National Institute for Health and
Welfare, Helsinki, Finland

Background and objectives: Micronutrient deficiencies
are a global nutritional problem. Especially vulnerable may be
adolescent girls in low-income countries who are still growing
but likely to become pregnant. Here we report the prevalence
of low serum concentrations of zing, ferritin (iron), retinol and
folate of girls living in different environments in central Mo-
zambique.

Methods: A cross-sectional study was carried out among
girls aged 14 to 19 years in January-February and May-June
2010. The study areas were Quelimane city (urban area), as
well as the centres and rural villages of a coastal and an inland
district. Non-fasting serum samples were analysed in Finland.
Multiple micronutrient deficiency (MMD) was indicated if
three or four out of the four micronutrient concentrations were
below the relevant cut-off values.

Results: Data on micronutrient status are available from 510
girls. In the different areas, 2 to 16% of the girls were pregnant.
The BMI-for-age was mostly normal but overweight existed in
Quelimane (13% of non-pregnant girls) and district centres (2
and 6%). Proportions of girls with low serum concentrations
ranged from 25 to 52% for zinc, 11 to 57% for ferritin, 11 to
30% for retinol and 0 to 20% for folate. MMD was most pre-
valent in Quelimane (17%) while it was 7% in the district cen-
tres, and 1 and 3% in the rural areas. The proportions of girls
with no deficiencies were 15% in Quelimane, 30 and 39% in the
coastal and inland centres, and 44 and 53% in the coastal and
inland villages, respectively.
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Conclusions: Micronutrient deficiencies are common
among adolescent Zambezian girls. MMD is most prevalent
in the city where also overweight is most common. This may
indicate adverse effects of nutrition transition.

Key words: micronutrient deficiency, adolescent girl, Africa
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IS THE CURRENT STATUS CONTRIBUTING TO RE-
DUCE THE EXCLUSIVE BREASTFEEDING LENGHT?

AE. M. Rinaldi’, V. Mafre?, W L. Conde?

'Graduation Program of Nutrition In Public Health-
School of Public Health - University of Sao Paulo
(USP)/ School of Medicine - Federal University of
Uberlandia, Uberlandia, Minas Gerais,Brazil
2Department of Nutrition/School of Public Health —
University of Sao Paulo (USP), Sao Paulo,Brazil

Background and objectives: Breast milk is the best food for
infant and must be offered for infant under six months in an
exclusive way. The “current status” method is recommended to
estimate exclusive breastfeeding length (EBL). To compare EBL
for under six months infants by actual and retrospective data
using different methods.

Methods: Data came from 4 pooled Demographic Health
Survey (DHS) - Bolivia, Brazil, Colombia and India - carried
out from 1992 to 2010, available in Measure DHS website. A to-
tal of 9522 infants under six months, alive and living with their
families was included in the analysis. EBL was calculated using
two different methods: M1 from mother’s declared information
about the age of the first time that a varied of foods and liquids
introduced - retrospective data (survival time) and M2 from
mother’s declared information about foods offer in last day -
actual data (current status). At the first way, for infants never
breastfed time of EBL was considered zero, for infants no lon-
ger in lactation was used information recalled by mother, and
for infants in exclusive breastfeeding it was used current age. In
the second way, median was calculated by the current status,
according to the World Health Organization (WHO) and Ma-
cro International.

Results: A total of 110 mothers (1.1%) declared that never
breastfed her infants. According M1 and M2, 3934 (41.3%) and
4053 (42.5%) were in exclusive breastfeeding at the time of in-
terview and 5589 (58.0%) and 5470 (57.4%) were no longer in
exclusive breastfeeding, respectively. The EBL in M1 was 3.7
months and in M2 was 2.3 months, a 1.4 months difference.

Conclusions: Current status gives estimates lower than
mother’s information. In some countries differences are mini-
mal. The basics and causes of differences will be explored in
further work.

Key words: exclusive breastfeeding, current status,.
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EFFECT OF ANIMAL-SOURCE FOODS AND MI-
CRONUTRIENT-FORTIFICATION  COMPLEMEN-
TARY FOODS ON BODY COMPOSITION, LINEAR
GROWTH, IRON STATUS - THE WINFOOD PRO-
JECT IN CAMBODIA

JKH. Skau’, C. Chamnan?, B. Touch?, M. Chea?, U. Unni?,
S. Filteau®, F T. Wieringa®, M A. Dijkhuizen’, J. Wells’, J.
Bergers, H. Friis', K F. Michaelsen', N. Roos’

'Department of Nutrition, Exercise and Sports, Fa-
culty of Science, Univeristy of Copenhagen
2Department of Post-harvest Technologies and
Quality Control, Fishery Administration, Ministry of
Agriculture, Phnom Penh, Cambodia

3National Nutrition Programme, Ministry of Health,
Phnom Penh, Cambodia

4St. John's Research Institute, Bangalore, India
>Department of Nutrition, London School of Hygie-
ne and Tropical Medicine, London, UK

®Institut de Recherche pour le Développement
(IRD), Montpellier, France

’Childhood Nutrition Research Centre, UCL Institute
of Child Health, London, UK

Background and objectives: The nutritional quality of CF
in developing countries is often insufficient to sustain optimal
growth. The Winfood project evaluated the efficacy of two new,
processed rice-based CF with local ASF in Cambodia: non-
fortified “‘WinFood’ (WF) with 14% by dry-weight ASF from
small-sized fish (Esomus longimanus and Paralaubuca typus)
and edible spiders (Haplopelma sp.)); an adjusted ‘lite’ Win-
Food (WEF-L) with 10% by dry-weight ASF from small-sized
fish of mixed species, and fortified with mineral/vitamins.
The products were precooked by extrusion. The WF-products
were compared with two standard products from World Food
Programme: Corn-Soy-Blend (CSB+) and CSB++ (8% by dry-
weight skimmed-milk powder), in a single-blinded randomi-
zed trial.

Methods: 419 Cambodian infants at age 6 months were
randomized to daily rations of one of the four products for
nine months. BC (deuterium dilution) and iron status (serum
ferritin and hemoglobin) were measured before and after inter-
vention and anthropometry (knee-heel-length, length, weight,
MUAG, head circumference and skinfolds) monthly. Data were
analyzed by intention-to-treat.

Results: Among 358 children completing the study, no sig-
nificant difference in BC between the groups where found, but
knee-heel length increments differed (P=0.046: WF-L: 3.6 cm,
CSB++: 3.6 cm, WEF: 3.5 cm, CSB+: 3.4 cm), suggesting that
micronutrient-fortified products with 8-10% ASF (CSB++ and
WE-L) promoted better linear growth than products without
fortification or ASE. Knee-heel and total length increment was
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significantly higher in the highest food compliance quartile
compared to the lowest, across foodgroups. There were no di-
fferences in ferritin and hemoglobin concentration. There was
higher prevalence of anemic children in the WF group.

Conclusion: Products with ASF (milk or small fish) and
micronutrient premix resulted in slightly better linear growth.
Small fish is a cheap ASF with high potential to improve locally
produced industrially processed CE

Key words: Complementary foods (CF); Body composition
(BC); Animal-source foods (ASF)
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MATERNAL LCPUFA STATUS DURING PREGNAN-
CY AND CHILD INTERNALISING AND EXTERNALI-
SING PROBLEMS. THE GENERATION R STUDY

J. Steenweg-de Graaff'?, H. Tiemeier>*, F C. Verhulst?,
SJ. Roza**

'The Generation R Study Group, Erasmus Medical
Centre, Rotterdam, The Netherlands

’Department of Child and Adolescent Psychiatry/
Psychology, Erasmus Medical Centre, Rotterdam,
The Netherlands

3Department of Epidemiology, Erasmus Medical
Centre, Rotterdam, The Netherlands

“Department of Psychiatry, Erasmus Medical Centre,
Rotterdam, The Netherlands

Background and objectives: Maternal prenatal omega 3
(n3) and 6 (n6) long-chain polyunsaturated fatty acids (LCPU-
FAs) as well as the n3:n6-ratio are important for foetal brain
development and have been linked to cognitive development.
Their association with offspring behaviour is less consistent.
The present study aimed to assess the associations between ma-
ternal prenatal LCPUFA status and child problem behaviour.

Methods: Within a population-based cohort, we measured
maternal plasma LCPUFA concentrations in second trimester
of pregnancy. Child internalising and externalising problems
were assessed with the Child Behaviour Checklist (CBCL) at 6
years in 5,307 children. We assessed the associations of mater-
nal docosaheaenoic acid (DHA), eicosapentaenoic acid (EPA),
arachidonic acid (AA) concentrations and n3:n6-ratio with
child internalising and externalising problems using logistic
regression analysis. For consistency, analyses were repeated for
teacher reported problem behaviour at 6 years (Teacher Report
Form).

Results: After confounder adjustment, maternal DHA and
n3:n6-ratio were negatively associated with child internalising
problems (ORDHA = 0.90, 95% CI: 0.83-0.99; ORn3:n6 = 0.92,
95% CI: 0.84-1.00), which was also observed in both the clini-
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cal range as well as teacher report of internalising problems. A
similar association was found for maternal report of externali-
sing problems, but this finding was not observed in the teacher
report or at the clinical level.

Conclusions: Higher maternal DHA concentration and
n3:n6-ratio are negatively associated with increased risk of
child internalising problems. Further research into optimal
prenatal intakes of LCPUFAs is needed.

Key words: Prenatal; LCPUFA; internalising problems; ex-
ternalising problems; child
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VITAMIN B12 SUPPLEMENTATION OF BANGLA-
DESHI WOMEN DURING PREGNANCY AND LAC-
TATION INCREASES VITAMIN B12 IN BREAST MILK
AND IMPROVES INFANT STATUS

T. Siddiqua'?3, K. Ahsan®, M. Rashid®, S. Shahab-Fer-
dows?, D. Hampel?, T. Ahmed®, S. Ahmed®, R. Raqib®, L
H. Allen’?

'Program in International and Community Nutri-
tion, University of California, Davis, USA

2USDA, ARS, Western Human Nutrition Research,
Davis, USA

3International Centre for Diarrhoeal Disease
Research,Dhaka, Bangladesh

Background and objectives: Vitamin B12 deficiency is
associated with adverse outcomes in pregnancy and infancy,
and results in low milk B12, increasing risk of neurological and
developmental disorders in exclusively breastfed infant. It is
of critical importance to know whether combined effective in-
tervention during pregnancy and lactation can improve breast
milk and infant status in populations with low animal sour-
ce food intake. The objective was to evaluate effect of vitamin
B12 supplementation during pregnancy and lactation on breast
milk and infant B12 status.

Methods: Bangladeshi women (n=69, 18-35y, Hb<115 g/L,
11-14 wk pregnant) were randomized to receive 250 ug/d B12
or placebo through 4 month postpartum. Both supplements
contained 400 pg folic acid + 60 mg Fe. Data collected on
mothers and infants included anthropometry, plasma and milk
B-12 and dietary diversity.

Results: Demographic, dietary diversity and biochemical
variables did not differ between groups at baseline, when 26%
women were B12 deficient (<150 pmol/L), and 39% had mar-
ginal status (150-220 pmol/L). Supplementation significantly
increased median plasma B12 in mothers (416 vs. 242 pmol/L)
and infants (328 vs. 200 pmol/L) at 4 month (all P<0.001). B12
concentrations indicated deficiency in 29% and marginal sta-
tus in 35% of infants of placebo compared to 9% deficient and
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9% marginal deficiency in supplemented group. Median B12
in colostrum of supplemented group increased to 778 vs. 320
pmol/L in placebo (P<0.001), and 235 vs. 170 pmol/L (P<0.05)
at 4 month in milk. Maternal B12 at baseline remained correla-
ted (r=0.40, P<0.01) with milk concentrations at 4 month; co-
lostrum (r=0.28, P<0.05) and milk B12 (r=0.51, P<0.001) were
correlated with infant B12 at 4 month among all participants.

Conclusions: 250 ug/d B12 supplements during pregnancy
and lactation are transferred to breast milk and consequently to
infant, resulting in normal infant B12 status.

Key words: Vitamin B12, Pregnancy, Lactation
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DIGESTIVE HEALTH AND BOWEL FUNCTION DU-
RING THE MENSTRUAL CYCLE: THE EFFECT OF
DIET AND HORMONAL CONTRACEPTIVE USE.

L. Dye', C. Lawton’, R. SchnelP?

'University of Leeds, UK
2Universitat Duisburg-Essen, Germany

Background and objectives: Previous research suggests
that women experience variations in digestive discomfort and
bowel function during the menstrual cycle. Harder stools are
more likely during the luteal (premenstrual) phase with looser,
more frequent stools during menstruation. This study exami-
nes the link between the menstrual cycle, stool type and fre-
quency, digestive discomfort and wellbeing.

Methods: The study was an online UK survey of 1012 pre-
menopausal women aged 18-48 years, representative of the fe-
male population for age and socio-economic status. The survey
required women to rate their bowel movements before, during
and after menstruation using the pictorial Bristol Stool Form
Scale. Information on other symptoms of digestive function,
psychological state and wellbeing during these phases of the
menstrual cycle were also reported on 5 point Likert scales.
Respondents provided demographic and other health data in-
cluding use of hormonal contraception. They also indicated
how comfortable they felt and with whom they would discuss
menstruation and bowel function.

Results: Over 164 different patterns of stool form across
the cycle were identified. Only one third of women showed the
previously accepted typical pattern of bowel function. Use of
hormonal contraceptive methods was associated with more
stable stool form suggesting that female hormonal fluctuations
do affect bowel function. Strategies to manage bowel function
included medication and diet. Women were often embarrassed
and reluctant to discuss their digestive health even with health
professionals.

Abstracts

Conclusions: Bowel function is an important indicator of
health and can be altered by diet as well as hormonal milieu
as shown in this representative survey. Given the wide range
of experiences of stool form and different patterns during the
cycle, it is important that reliable sources of advice and infor-
mation for women in relation to this sensitive and personal ex-
perience are available.

Key words: bowel function, digestive health, wellbeing,
menstrual cycle

0018

EVIDENCE ABOUT SUGAR-SWEETENED BEVERA-
GES AND WEIGHT GAIN: IS THE POTENTIAL FI-
NANCIAL CONFLICTS OF INTEREST BIASING THE
CONCLUSIONS?: A SYSTEMATIC REVIEW

M. Bes-Rastrollo’, M B. Schulze?, M. Ruiz-Canela’, M A.
Martinez-Gonzalez'?

'Dept. of Preventive Medicine and Public Health,
University of Navarra, Spain

2Dept. of Molecular Epidemiology, German Institute
of Human Nutrition, Germany

3CIBERobnN, Instituto de Salud Carlos lll, Spain

Background and objectives: Industry sponsorship of bio-
medical research might bias scientific conclusions. However,
available research has focused on pharmaceutical studies and
little is known about the potential role of industry sponsors-
hip in the area of nutrition. Our objective was to review if the
reported financial conflicts of interest are related to the main
conclusions of the systematic reviews conducted in the field of
sugar sweetened beverages (SSB) and weight gain or obesity.

Methods: We conducted a search of PubMed and Cochra-
ne databases and a hand search of reference lists to identified
published systematic reviews or meta-analyses (SR/M) up to
January 2013 on the association between SSB consumption and
weight gain or obesity. SR/Ms were independently classified by
two blinded researchers according to their conclusions into
two groups: positive and non-positive association. Information
about the financial conflicts of interest reported by the authors
in the manuscript was also abstracted.

Results: We identified 15 systematic reviews. In 6 of them a
financial conflict of interest with some food industry was dis-
closed. Among those reviews without any reported conflict of
interest 80% stated that SSB consumption could be a potential
risk factor for weight gain. By contrast, 83.3% of those disclo-
sing some financial conflict of interest with the food industry
concluded that the scientific evidence was insufficient so far to
support a positive association. Those reviews with conflicts of
interest were almost 5 times more likely to present a non-posi-
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tive conclusion than those without them (relative risk adjusted
for year of publication: 4.8, 95% CI: 1.1-20.2).

Conclusion: Financial conflicts of interest may bias conclu-
sions regarding the association between SSB consumption and
weight gain or obesity, with potentially adverse consequences
for knowledge and public health.

Acknowledgements: Instituto de Salud Carlos III. Project
FIS: P11002293.

Key words: sponsorship, bias, financial, soft drinks, obesity
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IRON FORTIFICATION INTERVENTIONS: SYNTHE-
SIS OF RESULTS FROM THREE RANDOMIZED
TRIALS IN ASIA

J L. Finkelstein', S. Mehta’, J D. Haas'

'Division of Nutritional Sciences, Cornell University,
USA

Background and objectives: This study was conducted to
examine the collective results of iron fortification interventions
on iron status, from three randomized trials in Asia.

Methods: Three randomized controlled trials of iron bio-
fortification interventions were included in this analysis (iron-
iodine fortified salt, iron biofortified pearl millet, and rice). A
total of 686 participants, were enrolled in these trials in India
and the Philippines. Iron status (hemoglobin, ferritin, sTfR,
body iron), inflammation (CRP, AGP), and anthropometric
indices were measured at enrollment, midline, and endline
in each trial. The primary outcomes evaluated included 1)
hemoglobin and serum ferritin concentrations, 2) incidence
of anemia (Hb<12.0 g/dL) and iron deficiency (ferritin<15.0
ug/L), 3) resolution of these outcomes, 4) sTfR, and 5) body
iron. Mixed models were used to examine the effects of inter-
ventions on hematological outcomes. A meta-analysis using
random effects models was conducted with the DerSimonian
and Laird method.

Results: At baseline 32% of participants were anemic and
25% were iron deficient in the overall sample. In meta-analyses
of data from the three trials, iron interventions significantly
increased serum ferritin concentrations, but only among indi-
viduals who were iron deficient at baseline (p<0.05). Iron in-
terventions did not significantly reduce the incidence of poor
hematological outcomes over follow-up. However, iron inter-
ventions significantly increased the likelihood of resolution of
iron deficiency by more than 50% (p<0.01).

Conclusions: Iron fortification interventions resolved iron
deficiency during follow-up, and increased ferritin concentra-
tions among individuals who were iron deficient at baseline.
Findings provide support for iron-fortified interventions, with
increased potential to benefit among iron deficient individuals.
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A comprehensive approach to prevent anemia and iron defi-
ciency, including larger samples, appropriate dosing, and targe-
ted preventive interventions need to be examined to reduce the
burden of iron deficiency in resource-limited settings.

Key words: Iron deficiency, anemia, fortification, interven-
tion, Asia
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PARENTAL SPORTS AND TV TIME AS MEDIATORS
OF PARENTAL EDUCATION DIFFERENCES IN
CHILDREN’S SPORTS AND TV TIME: THE ENERGY-
PROJECT

J M. Ferndndez Alvira'?, S.te Velde?, A. Singh?, D. Jimé-
nez Pavdn', I. De Bourdeaudhuif?, E. Bere®, Y. Manios®,
N. Jan’, E. Kovacs®, L. Moreno’, J. Brug?
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University of Zaragoza, Zaragoza, Spain

2EMGO Institute for Health and Care Research and
the Department of Epidemiology and Biostatistics,
VU University Medical Center, Amsterdam, The
Netherlands

3EMGO Institute for Health and Care Research and
the Department of Public and Occupational Health,
VU University Medical Center, Amsterdam, The
Netherlands

‘Department of Movement and Sport Sciences,
Ghent University, Ghent, Belgium

>Department of Public Health, Sport and Nutrition,
University of Agder, Kristiansand, Norway
®Department of Nutrition and Dietetics, Harokopio
University, Athens, Greece

’Slovenian Heart Foundation, Ljubljana, Slovenia
8Department of Paediatrics, Pecs University, Pecs,
Hungary

Background and objectives:Lower socioeconomic status is
associated with less favourable physical activity and sedentary
behaviours in children. These patterns may be caused by pa-
rental modelling. The study aims were to explore whether diffe-
rences in children’s sports participation and TV time according
to parental education were mediated by parental sports parti-
cipation and TV time, and to explore the differences between
parental and child reports as potential mediators.

Methods: 5729 children and 5183 parents participating in
the ENERGY-project were included. Sports participation and
TV time were assessed by child- and parent-reports. Children
also reported on parental sports and TV time. Country-spe-
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cific multilevel mediation analysis (product-of-coeficients test
by MacKinnon) was applied to test the potential mediation
effect of parental sports and TV time in the association bet-
ween parental education and children’s sports and TV time. All
models were adjusted for children and parental age, gender and
parental education.

Results: In the countries were parental education differen-
ces in childrens TV time were observed (Greece, Hungary, the
Netherlands and Slovenia), parent-reported parental TV time
significantly mediated the associations. Evidence for mediation
by child-reported parental TV time was found in Greece only.
For children’s sports participation, significant differences ac-
cording to parental education were also observed in four coun-
tries (Greece, Hungary, Norway, Spain) and were mediated by
parental self-reported sports in Greece and by child-reported
parental sports in Greece and Norway.

Conclusions: Parental behaviours appear to be important
in explaining parental educational differences in childrens
sports participation and TV time. However, Child reports of
parental sports and TV time appear to be more relevant than
parents’ self-report as correlates of children’s own sports and
TV time, but parental self-reported behaviour appears to be
more relevant for explaining parental educational differences
in children’s TV time and sports participation.

Key words: TV time, sports, parental modelling, mediation
analysis
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RISK FACTORS FOR PRELACTEAL FEEDINGS IN
SEVEN LATIN AMERICA AND CARIBBEAN COUN-
TRIES.

C. Boccolini', R. Pérez-Escamilla?

'Department of Social Nutrition, Rio de Janeiro
State University, Brasil

2Department of Chronic Disease Epidemiology,Yale
University, USA

Background and objectives: WHO recommends exclusi-
ve breastfeeding for six months of life. Prelacteal feeding (i.e.,
offering liquids before milk begins to flow) has been identified
as a risk factor for shorter breastfeeding duration. We aim to
identify risk factors for prelacteal feeding in the first three days
of life in Latin America and the Caribbean.

Methods: The present study used secondary data from
Demographic and Health Surveys conducted in seven coun-
tries (Colombia/2010, Bolivia/2008, Guiana/2009, Haiti/2005,
Honduras/2005, Peru/2007 and Dominican Republic/2007).
Binomial multivariate regression tested the influence of the
following covariates on the likelihood of prelacteal feeding:
country of residence, wealth index, place of residence (urban/
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rural), maternal education level, birth weight, type of delivery
(vaginal/cesarean), place of delivery (home/hospital), and sex
of child.

Results: The final pooled sample (N=58,056 children) had
the following characteristics: 51.3% were male; 51.6% were
living in urban areas; in the first three days of life, 67.0% of
the mothers gave no prelacteal feedings to their baby, 17.9%
gave infant formula, 6.4% gave tea or infusions, 5.0% gave
milk (other than breast milk), 2.0% gave plain water, and
4.5% gave other liquids before breast milk began to flow. The
binomial model adjusted Odds Ratios (OR) for prelacteal fee-
ding that were statistical significance (p<0.001) were higher
in Haiti (OR=6.65), Dominican Republic (OR=3.57), Guiana
(OR=2.76), Peru (OR=2.39), Bolivia (OR=2.35) and Honduras
(OR=2.21), when compared against Colombia. The OR were
also significantly higher for the wealthiest mothers (OR=1.46),
those with higher educational level (OR=1.33), cesarean deli-
very (OR=2.51), and delivery at home (OR=1.29).

Conclusion: The high prevalence of prelacteal feeding sup-
ports the investment in policies targetingthe most vulnerable
countries and individuals at risk of practicing this undesired
behavior, in order to promote, support and protect breastfee-
ding.

Key words: breastfeeding, prelacteal feeding, child health,
nutrition, epidemiology.
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CALORIES AND ENERGY BALANCE: THE IMPOR-
TANCE OF SMALL STEPS TO TRIGGER BIG CHAN-
GE TOWARDS REVERSING OBESITY

L. Gable', L. Sutherland?

'Healthy Weight Commitment Foundation, Wash-
ington DC, USA
2Dartmouth College, Hanover, USA

Background and objectives: Sixteen of the largest food and
beverage manufacturers in the United States came together to
form the Healthy Weight Commitment Foundation (HWCEF).
Comprising the largest industry initiative in any nation, these
companies collectively pledged to reduce calories by 1 trillion
by 2012 and 1.5 trillion by 2015, towards the nation’s goal of re-
versing childhood obesity. This study compares the total num-
ber of calories HWCF companies sold in 2012 with the total
number of calories HWCF companies sold at baseline (2007)
to determine whether the HWCEF reached its 1 trillion calorie
pledge.

Methods: For the 16 participating HWCF companies data
was obtained from multiple sources, including Nielsen Scan-
Track, for all point of sale units sold and associated nutrition
data. This created a comprehensive food and beverage product
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database for analysis. The HWCEF product database includes all
food and beverages sold, by Uniform Product Codes, and the
associated calories per serving for each product recorded du-
ring the study periods of interest. We examined the difference
between calories at baseline and 2012 employing descriptive
statistics. Qualitative analyses were conducted to describe di-
fferences in calories between the two study periods of interest.

Results: Between 2007 and 2012 we documented a signi-
ficant decrease in total calories available in the marketplace.
Qualitative results demonstrate that calorie reductions are at-
tributed largely to an increase in lower- and no calorie choices,
more calorie and portion controlled food and beverages, and
consumers shifting their purchase habits towards lower calorie
food and beverages.

Conclusions: Despite an increase in total US retail grocery
sales over time, we documented decreases in total calories sold
by the 16 HWCF companies. The HWCEF initiative offer great
potential for incentivizing further industry change and will
point the way to future actions needed to prevent childhood
obesity.

Key words: Calories, energy balance, obesity.
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HEMOCHROMATOSIS GENE (HFE) MUTATIONS
AND THE RISK OF GASTRIC CANCER IN THE EU-
ROPEAN PROSPECTIVE INVESTIGATION INTO
CANCER AND NUTRITION STUDY

P. Jakszyn', A. Nunes', A. Agudo', C. Bonet', N. Sala?,
X. MunoZz?, P. Siersema’, J. Offerhaus®, M. Jenab’, V. Fe-
dirko®, E. Riboli’, A. Tjonneland?, K. Overvad®, F. Clavel-
Chapelon’™
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Epidemiology Research Program, Catalan Institute
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“Dept Pathology, University Medical Center, GA
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*International Agency for Research on Cancer
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*Nutritional Epidemiology Group, Section of Nu-
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168 Ann Nutr Metab 2013;63(suppl 1):1-1960

8Department of Cardiology, Aalborg Hospital, Aar-
hus University Hospital, Aalborg, Denmark
*Department of Epidemiology and Social Medicine,
Department of Public Health, Aarhus University,
Aarhus, Denmark

%Inserm, Centre for research in Epidemiology and
Population Health (CESP), U1018, Nutrition, Hormo-
nes and Women’s Health team, Villejuif, France

Background and objectives: Iron has been suggested to
play a role in carcinogenesis. Hereditary hemochromatosis
(HH) is a strong risk factor of hepatocellular cancer, and mu-
tations in the HFE gene associated with HH and iron overload
may be related to other tumors sites, but no studies have been
reported for gastric cancer (GC).

Methods: A nested case-control study was conducted
within the European Prospective Investigation into Cancer and
Nutrition (EPIC) including 365 incident gastric adenocarcino-
ma and 1284 matched controls. Genotype analysis was carried
out for two known functional polymorphisms of HFE (C282Y
and H63D) and seven tagSNPs of the HFE genomic region.
Association with all gastric adenocarcinoma, and according to
anatomical localization and histological sub-type, was assessed
by means of the odds ratio (OR) and 95% confidence interval
(CI) estimated by unconditional logistic regression adjusted for
the matching variables.

Results: We observed a significant association for H63D,
with OR=1.32 (CI 1.03-1.69). In sub-group analyses, the as-
sociation was stronger for noncardia anatomical sub-site
(OR=1.60, CI 1.16-2.21) and intestinal histological sub-type
(OR=1.82, CI 1.27-2.62). Among intestinal cases two tagSNPs
(rs1572982, rs6918586) also showed a significant association
that disappeared after adjustment for H63D. No association
with tumors located in the cardia or of diffuse sub-type was
found for any of the nine SNPs analyzed.

Conclusions: H63D mutation in HFE gene seems to be
associated with GC risk of the noncardia region and intesti-
nal type, possibly due to its association with iron overload,
although a role for other mechanism cannot be entirely dis-
counted.

Key words: gastric cancer, hemochromatosis, HFE gene
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THE SPANISH OBSERVATORY OF NUTRITION AND
STUDY OF OBESITY: A NECESSARY ACTION

T. Robledo de Dios’, M A. Dal Re-Saavedra’, N. Perez-
Farinos', C. Villar-Villalba’, E. Bel-Urgel’, E. Labrado-
Mendo', C. Biansan'

'Spanish Agency for Food Safety and Nutrition,
Ministry of Health and Equality, Spain

Background and objectives: Information systems are es-
sential in the study of obesity. As a great diversity of data sou-
rces exist coordination systems are needed in order to obtain
suitable and quality information, and to monitor and assess po-
litics and interventions. The aim of this action was to launch an
Observatory of Nutrition and Study of Obesity in Spain, within
the NAOS Strategy, the comprehensive strategy of the Spanish
Ministry of Health for the promotion of healthy food habits,
physical activity and obesity prevention.

Methods: An order to create the Observatory was included
in the Spanish Law 7/2011 of Food Safety and Nutrition with
the main goal of promoting politics and interventions based in
scientific evidence. Subsequently a search of information and
background concerning working and design of other observa-
tories in Spain and abroad was performed. Features of the ob-
servatory as a complete information system were settled: data
sources, studies, research projects, campaigns, programs, ac-
tion plans, bibliography. In addition, a suitable framework and
a working system were designed to ensure the achievement of
the objectives. A website was designed as the host of informa-
tion and as a permanent join with users.

Results: Afterwards all those works were performed within
the working team of the NAOS Strategy in the Spanish Agen-
cy of Food Safety and Nutrition, the Observatory was officially
created by the Spanish Council of Ministers in January the 3rd
2013.

Conclusions: The Observatory of Nutrition and Study of
Obesity will be an essential tool in planning, monitoring and
assessment of politics of obesity prevention and promotion of
healthy habits in nutrition and physical activity.

Key words: observatory, obesity,,nutrition; information,

evaluation
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EFFECTS OF DIETARY SUPPLEMENTATION WITH
EICOSAPENTAENOIC ACID AND LIPOIC ACID
IN HEALTHY OVERWEIGHT/OBESE WOMEN FO-
LLOWING AN ENERGY RESTRICTED DIET.

A. Huerta', S. Navas?, J. Martinez?, P. Prieto-Hontoria?,
M. Moreno?

'Department of Food Science and Physiology, Uni-
versity of Navarra, Pamplona, Navarra, Spain
2CIBER Fisiopatologia de la Obesidad y Nutricién
(CIBERObn), Instituto de Salud Carlos lll, Spain

Background and objectives: Recent studies have shown
that dietary supplementation with antioxidants such as lipoic
acid and with anti-inflammatory food components such as
omega-3 polyunsaturated fatty acids could help to improve
obesity treatment and/or alleviate the co-morbidities related
with an excessive fat storage. In the present study, the main
goal was to investigate the effects of a regular administration of
lipoic acid (LA) and eicosapentaenoic acid (EPA) supplements
combined with a moderate calorie restriction on weight loss
and body composition as well as on glucose and lipid profile in
healthy overweight/obese women.

Methods: In this double-blind placebo-control trial, 99 wo-
men aged 20-50 years, with a BMI between 27.5 and 40 Kg/m2
were randomly assigned to one of the four experimental groups
(Control (placebo), eicosapentaenoic acid (EPA 1.3 g/d), lipoic
acid (LA 0.3 g/d) and eicosapentaenoic acid plus lipoic acid
(EPA 1.3 g/d + LA 0.3 g/d), all within an energy-restricted diet.
Anthropometry’s, body composition, blood pressure, ener-
gy expenditure, glucose and lipid profile as well as leptin and
ghrelin were assessed.

Results: All groups exhibited a significant reduction
(p<0.05) in body weight, anthropometric measurements and
fat mass, that were accompanied by decreases in total and
LDL-cholesterol levels and triglycerides as well as on insulin
levels and the HOMA index. The weight loss and fat mass re-
ductions were significantly higher (p<0.01) when participants
were supplemented with lipoic acid. The EPA group had the
higher reduction in waist to hip ratio (p<0.05). At endpoint of
the study was observed a significant (p<0.05) reduction of lep-
tin levels in all groups without differences respected to control.

Conclusion: The LA supplementation in conjunction
with an energy-restricted diet may be useful to increase the
magnitude of body weight and fat mass reduction in healthy
overweight/obese women.

Key words: energy-restricted diet, lipoic acid, eicosapen-
taenoic acid, weight loss.
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IMPACT OF VITAMIN A AND ZINC ON DIARRHEAL
E. COLI INFECTIONS AND ASSOCIATED DIARR-
HEAL EPISODES AMONG CHILDREN IN MEXICO
CITY, MEXICO

K. Long', N. Moran?, J. Santos?, J. Rosado®, T. Estrada-
Garcia?

'School of Population Health, University of Queens-
land, Australia

2CINVESTAV, Politechnical Institute of Mexcio, Mexi-
co

3School of Medicine, National Autonomous Univer-
sity of Mexico, Mexico

4School of Natural Sciences, Autonomous Universi-
ty of Querétaro, Mexico

SCINVESTAV, Politechnical Institute of Mexcio, Mexi-
co

Background and objectives: Heterogeneity in vitamin A
and zinc supplementation efficacy on diarrheal disease may
result from their effect on specific diarrheal pathogens. We
evaluated vitamin A and zinc supplementation efficacy on
diarrheal E. coli pathoytpe (DEP) infections among Mexican
children.

Methods: A randomized, double-blind, placebo-controlled
trial was conducted among 707 children, 6 to 15 months of age
from periurban areas of Mexico City. Children were assigned
to receive either vitamin A every 2 months, a daily zinc supple-
ment, a combined vitamin A and zinc supplement or a placebo
for 1 year. The primary end points for this analysis were infec-
tion rates and associated diarrhea for diffuse-adhering E. coli
(DAEC), enteroaggregative E. coli (EAEC), enterotoxigenic E.
coli (ETEC) and enteropathogenic E. coli (EPEC) among a sub-
sample of 326 children followed from May to September 2001.

Results: DAEC and EAEC were the most frequently isola-
ted pathogens followed by ETEC and EPEC. Vitamin A and
zinc supplementation had no effect on overall pathogen outco-
mes. Zinc supplementation was associated with reduced DAEC
infections among boys but not girls. In contrast, zinc supple-
mentation was associated with reduced DAEC associated dia-
rrhea among girls. EAEC infections were significantly reduced
among 12-18 month old vitamin A and zinc supplemented
children.

Conclusions: Vitamin A and zinc supplementation was as-
sociated with distinct DEP-specific health outcomes. These fin-
dings confirm that heterogeneity in pathogen supplementation
efficacy may contribute to overall heterogeneity in supplemen-
tation efficacy.

Key words: vitamin A, zinc, diarrhea, pathogenic E. coli
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INPATIENT MANAGEMENT OF INFANTS SUFFE-
RING FROM ACUTE MALNUTRITION AND THEIR
OUTCOME DEPENDING OF THEIRS CHARACTE-
RISTICS

E. Chounfack’, R. Ejoh’, C. Mbofung’
"University of Ngaoundere, Cameroon

Background and objectives: Acute malnutrition remains a
public health problem in developing countries including Ca-
meroon. It increases the mortality rate by 50 %. In the North
region of Cameroon, its prevalence (10.2 %) exceeds the 10 %
limit of acceptability recommended by WHO. Amongst these
children, 3.4 % suffer from severe acute malnutrition. Within
the context of our work, our objective was to evaluate the
effect of acute malnourished children’s characteristic on their
management’s issues.

Methods:To attain its, we have did a cohort study of chil-
dren aged 6 to 59 months and suffering from acute malnutri-
tion with medical complication managed at in-patient thera-
peutic feeding center (ITFC) of regional hospital of Garoua
from April to August 2012. Anthropometric parameters were
measured and noted on a card. Information on dietary practi-
ces (mainly breastfeeding practices) and vaccination status of
the child was gotten from the caretaker. HIV status was deter-
mined on admission.

Results: This study revealed that most of the children suffe-
red from severe acute malnutrition (n = 101; 82 %). In addition
to be affected by acute malnutrition, 62 % of the children were
suffering from chronic malnutrition. There was a significant
relation between weight variation during hospitalization and
infants issue, those who lose weight having the higher mor-
tality rate (m= 17.8 ; p = 0.01). The mortality rate of hospi-
talized children suffering from severe acute malnutrition rise
to 13 %, the recovery rate was 7 %, the transfer rate was 60 %
and the default rate was 20%. Mean upper arm circumference
lower than 115 mm is the anthropometric factor that increa-
sed significantly the mortality rate of children suffering from
severe acute malnutrition (m= 6.7 ; p = 0.04). Children aged 6
to 24 months and breastfed during hospitalization had lower
mortality risk.

Key words: severe acute malnutrition, child, management,
mortality, ITFC
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EFFECTS OF L-CARNITINE SUPPLEMENT ON
PLASMA COAGULATION AND ANTICOAGULA-
TION FACTORS IN HEMODIALYSIS PATIENTS

F. Hakeshzadeh', H. Tabibi’, M. Ahmadinejad? T.
Malakoutian®, M. Hedayati*

'Faculty of Nutrition Sciences and Food Technology,
Shahid Beheshti University of Medical Sciences,
Tehran, Islamic Republic of Iran

%Iranian Blood Transfusion Organization, Tehran,
Islamic Republic of Iran

3Department of Nephrology, Hashemi Nejad Hos-
pital, Iran University of Medical Sciences, Tehran,
Islamic Republic of Iran

“Prevention & Treatment of Obesity Research
Center, Research In stitute for Endocrine
Sciences,Shahid Beheshti Universityof Medical
Sciences,Tehran,Islamic Republic of Iran

Background and objectives: Hypercoagulability is an im-
portant risk factor for thrombosis and its complications in he-
modialysis patients. This study was designed to investigate the
effects of L-carnitine supplement on plasma coagulation and
anticoagulation factors in hemodialysis patients.

Methods: Thirty-six hemodialysis patients were randomly
assigned to either a carnitine or a placebo group. Patients in
the carnitine group received 1000 mg/day oral L-carnitine
for12 weeks, whereas patients in the placebo group received a
corresponding placebo. At baseline and the end of weekl12, 5
mL blood was collected after a 12- to 14-hour fast and plasma
fibrinogen concentration, activity of plasma proteinC, coagu-
lation factors V, VII, IX, and serum concentrations of tissue
plasminogen activator (tPA), plasminogen activator inhibitor
type-1 (PAI-1), free carnitine, and C-reactive protein (CRP)
were measured.

Results: In the carnitine group, mean serum free carnitine
concentration increased significantly to 150% of baseline (p <
0.001), whereas plasma fibrinogen and serum CRP had 98 mg/
dL (p <0.01) and 41% (p < 0.01) significant decreases, respecti-
vely, at the end of week 12 compared with baseline. The reduc-
tions were significant compared with the placebo group (p <
0.05).No significant differences were observed between the two
groups with regard to mean changes of the activity of plasma
protein C, coagulation factors V, VII, IX, and serum PAI-1 to
tPA ratio.

Conclusion: L-Carnitine supplement reduces serum CRP,
a marker of systemic inflammation, and plasma fibrinogen, an
inflammation-related coagulation factor, in hemodialysis pa-
tients. Therefore, L-carnitine may play an effective role in pre-
venting cardiovascular diseases in these patients.

Key words: anticoagulation factors, coagulation factors, he-
modialysis, inflammation, L-carnitine.
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THE BENEFICIAL EFFECTS OF THE RESMENA DIE-
TARY PATTERN ON OXLDL IN PATIENTS WITH ME-
TABOLIC SYNDROME

R.De Lalglesia’, P. Lopez-Legarread’, I. Abete?, S. Navas-
Carrtero’3, JA. Martinez?, M A. Zulet'?

'Department of Nutrition, Food Science and Physio-
logy, University of Navarra, Spain

2BioDonostia Health Research Institute, Spain
3CIBER Fisiopatologia Obesidad y Nutricion (CIBE-
RObnN) Instituto de Salud Carlos Ill. Spain

Background and objectives: The prevalence of metabolic
syndrome MetS) is increasing worldwide. Insulin resistance,
hyperglycemia and type 2 diabetes have been considered major
traits of the MetS. Moreover, oxidative stress is considered an
important contributor to these pathophysiological complica-
tions. Therefore, the aim of the present study was to evaluate
the interactions and effectiveness of a weight loss dietary pat-
tern on improving the oxidative stress status on patients suffe-
ring MetS with hyperglycemia.

Methods: Seventy-nine volunteers recruited according
to specific inclusion criteria were randomly assigned to two
low-calorie dietary treatments (-30% Energy): the Control
diet based on the American Heart Association criteria and
the RESMENA diet based on a different macronutrient distri-
bution (30% proteins, 30% lipids, 40% carbohydrates), which
was characterized by a high adherence to the Mediterranean
diet, increased meal frequency (7times/day), low glycemic load
(mainly in the afternoon and at night) as well as high total an-
tioxidant capacity and omega-3 fatty acids content. Anthropo-
metrical measurements and biochemical analyses were perfor-
med before and after 6-months of intervention. Plasma ox-LDL
were measured using a capture ELISA assay kit.

Results: Both dietary groups significantly decreased body
weight, BMI, waist circumference and total fat (p < 0.001 both
groups) as well as plasma TG (p < 0.05 Control, p < 0.005 RES-
MENA), insulin (p < 0.001 both groups) and HOMA-IR (p <
0.005 Control, p < 0.001 RESMENA) levels, associated to the
energy restriction. Interestingly, after the intervention, only
subjects of the RESMENA group significantly reduced plasma
oxLDL, the main variable of the study, resulting in significant
differences between groups (p < 0.025).

Conclusions: the RESMENA dietary pattern might be a
good option for patients specifically suffering Mets and hyper-
glycemia not only due to the beneficial effects of weight loss,
but also on oxidative stress status.

Key words: metabolic syndrome, hyperglycemia, oxidative
stress, oxLDL.
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EFFECT OF PHYSICAL ACTIVITY OR NUTRITION
EDUCATION ON ANTHROPOMETRY AND BLOOD
PRESSURE OF OVERWEIGHT OR OBESE ADOLES-
CENTS

R. Valdes-Ramos', R M. Velasco-Martinez?, P. Tlatem-
pa-Sotelo’, A. Dominguez-Ldpez', M C. Guzmdn-Mdr-
quez', BE. Martinez-Carrillo’, A L. Guadarrama-LépeZ’

'Center For Research and Graduate Studies In
Health Sciences, Faculty of Medicine, UAEM
’Facultad de Medicina Humana, UNACH, México

Background and objectives: Overweight and obesity are
increasing worldwide, intervention programs have given limi-
ted results. The objective of the study was to observe changes
in body mass index (BMI), adiposity and blood pressure in 12
to 14 year old overweight or obese adolescents, with nutrition
education (NE), physical activity (PA) or combined programs.

Methods: Adolescents from public schools in Tuxtla Gutie-
rrez (TG) and Toluca (TO) in Mexico, participated during 26
weeks as follows: 1) NE-TG, 2) NE-TO, 3) PA-TG, 4) PA-TO,
5) NE+PA-TG, 6) NE+PA-TO. Weight and stature for BMI,
waist circumference (WC), body fat (BF), and systolic (SBP)
and diastolic (DBP) blood pressure were measured at baseline
and weeks 14 and 26. Multivariate analysis was done in SPSS.

Results: Statistically significant effects of time by interven-
tion group (p<0.05) and time by study site and gender (p<0.05)
were found in BMI. WC was significantly affected by time
(p<0.001); time and study site (p<0.01); and time by inter-
vention group (p<0.05). Body fat was significantly affected by
time (p<0.001), time by study site (p<0.05), time by gender and
time by intervention group and gender. Systolic blood pressure
decreased in time with all three interventions with significant
effects by time (p<0.001), time and study site (p<0.05); time
and intervention group (p<0.05), and time by study site, inter-
vention group and gender (p<0.05). Diastolic blood pressure
decreased in all cases except in the females from the NE-TG
group. Effects were significant for time (p<0.001); time by stu-
dy site (p<0.05); time by intervention and gender (p<0.05);
time by study site, intervention and gender (p<0.05).

Conclusions: Physical activity, nutritional education and
their combination helped improve anthropometry and blood
pressure in overweight and obese adolescents during the first
14 weeks of intervention.

Acknowledgements: This project was financed by UAEM.

Key words: Overweight, obesity, adolescents, physical acti-
vity, nutrition education
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NUTRITIONAL AND GENETIC DETERMINANTS OF
CAROTID ATHEROSCLEROSIS, INFLAMMATORY
CYTOKINES AND BONE MASS IN CHINESE
ADULTS: A 3-YEAR PROSPECTIVE STUDY

Y. Chen', W. Ling? L. He', F. Zeng', Y. Liu', Z. Zhang?, J.
Dun', Z. Chen’, Q. Liu', Y. Su?

'Department of Medical Statistics & Epidemiology,
Sun Yat-Sen University, Guangzhou,China
2Department of Nutrition, Sun Yat-Sen University,
Guangzhou, China

Background and objectives: Nutritional and genetic deter-
minants of atherosclerosis and bone health remain uncertain.
We examined various foods, nutrients, phytochemicals and
candidate gene polymorphisms on carotid arthrosclerosis, in-
flammatory cytokines, and bone mass in a community-based
prospective study.

Methods: 3,169 (932 men) Guangzhou residents (45-75y)
completed baseline survey during 2008.7-2010.6. 2524 of them
was followed up during 2011.5-2012.12. At the baseline and
follow-up, face-to-face interviews were conducted to assess
dietary intake (by a 79-item FFQ) and general information.
We determined anthropometric indices, carotid intima-media
thicknesses (IMTs) via ultrasound, body fat and bone density
(BMD) by DXA. Fasting blood was collected to test RBC fatty
acids, serum phytochemicals (isoflavones, carotenoids, fava-
nones), lipids, cytokines (IL-6, IL-1B, TNF-a, MCP-a, CRP,
SVCAM-1), and gene polymorphisms related to lipids, bone
metabolism or antioxidation (CYP19A1, CYP2R1, SOST, SOD,
DHCR?7, VDR, ESR1, MTHFR, OPG, DBP, GPR177, RANK,
LRP5, APOE, Wnt16). Independent effects and interactions of
the various environmental and genetic factors on IMTs, BMD
and cytokines and their changes were analyzed using multiva-
riate models.

Results: After adjustment for potential covariates, we
found: (i) greater intake of fruit and vegetables, higher scores
of “healthy dietary pattern’, higher dietary quality scores, hig-
her blood carotenoids, favanones, n-3 fatty acids were associa-
ted with lower IMTs and their increase rates, and with some
cytokines; (ii) greater fruit and vegetables, seafoods, lean meat,
tea drinking, and higher dietary quality scores, higher blood
isoflavones and carotenoids were correlated to better bone den-
sity; (iii) significant associations of many gene polymorphisms
with IMTs, bone mass and some cytokines; and interactions
between many nutritional factors and some gene polymor-
phisms were observed.

Conclusions: We found many useful independent nutri-
tional and genetic determinants, and their interactions related
to carotid atherosclerosis, inflammatory cytokines and bone
health in Chinese.

Key words: nutrition, gene polymorphisms, atherosclero-
sis, inflammatory cytokines, bone density.
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EFFECTS OF ZINC SUPPLEMENTATION ON SERUM
LEPTIN LEVEL AND INSULIN SENSITIVITY IN OBE-
SE PEOPLE

L. Payahoo’, A. Ostadrahimi’, M. Mobasseri?, Y R. Khaje
bishak', M. Asghari jafarabadi®

'Nutrition Research Center, Department of Nutri-
tion, Faculty of Health and Nutrition, Tabriz Univer-
sity of Medical Science, Iran

2Associated professor of Endocrinology, De-
partment of Internal Medicine, Tabriz University of
Medical Science, Iran

3Assistant professor, Department of Epidemiology,
Faculty of Health and Nutrition, Tabriz University of
Medical Science

Background and objectives: Obesity is a crucial risk factor
for many disorders. Level of minerals such as zinc is low in
serum, plasma or erythrocytes of obese patients. Zinc plays a
role in fat metabolism, appetite control, insulin resistance, and
obesity. On the other hand, hormones such as leptin have key
role in regulation of energy balance. The aim of this study was
to assay effects of zinc supplementation on leptin level and in-
sulin sensitivity in obese people.

Methods: This study was conducted on 60 eligible obese
people (BMI >30 kg/m?2) that were randomly divided into in-
tervention and control groups. Intervention group received a
30mg/d zinc pill and placebo group received 30mg/d isomalto-
se pill for a period of 4 weeks. Serum leptin and zinc level were
measured by enzyme-linked immunosorbent assay and atomic
absorption spectrophotometer, respectively. In addition, Insu-
lin level and Insulin resistance (IR) were determined by immu-
noenzymometric assay and (HOMA-IR) model.

Results: A significant increase in serum leptin level obser-
ved in zinc group (p<0.05). There was no significant differences
in post intervention serum leptin level between the two groups
(p>0.05). Serum zinc concentration increased in both groups,
but it was significant only in intervention group. Serum insulin
level and HOMA- IR index decreased in both groups after 4
weeks. These reduction were significant in zinc group compa-
red to initial level (p<0.05).

Conclusions: Zinc supplementation in obese people may
be an effective approach in reduces insulin resistance compli-
cations and improving zinc deficiency. The future studies are
recommended to assay other inflammatory biomarkers and
with longer duration in obese population.

Key words: obesity, leptin, zinc, insulin sensitivity.
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ASSOCIATION BETWEEN THE IMPROVEMENT IN
ANXIETY SYMPTOMS WITH WEIGHT LOSS IN SUB-
JECTS WITH METABOLIC SYNDROME

A. Perez-Cornago’, R. de la Iglesia’, P. Lopez-Legarread’,
I. Abete’?, S. Navas-Carretero’?, C I. Lacunza? F. Lahor-
tiga?, J A. Martinez'?, M A. Zulet'?,

'Department of Nutrition, Food Science and Physio-
logy, University of Navarra, Spain

2Department of Psychiatry and Clinical Psychology,
University Clinic of Navarra, Spain

3CIBER Fisiopatologia Obesidad y Nutricion (CIBE-
RObnN), Instituto de Salud Carlos Ill, Spain

Background and objectives: Metabolic syndrome is a com-
bination of medical disorders whose prevalence is increasing
worldwide, leading to an increased incidence of CVD. An as-
sociation between anxiety disorder and metabolic syndrome
has recently been reported, however, the precise interactive
pathways between these diseases still remains unclear. This stu-
dy examined the effects of a hypocaloric treatment to reduce
metabolic syndrome features on anxiety status.

Methods: A total of sixty-two non-demented males (n=39)
and females (n=23) subjects (Age:50+10 y; BMI:36.1+4.3 kg/
m2) with metabolic syndrome according to IDF criteria were
enrolled in a randomized controlled clinical trial. Subjects fo-
llowed two hypocaloric diets (control diet and RESMENA diet)
with the same energy restriction (-30% TCV) for six months.
The 20-items State-Trait Anxiety Inventory (STAI) was used
to measure anxiety symptoms. STAI questionnaire as well as
anthropometric and biochemical variables were analysed at the
beginning and at the end of the intervention.

Results: The subjects mean weight loss was 8.5£5.0 kg.
Anxiety symptoms decreased during the weight loss interven-
tion (ASTAL -14.7+27.0) with no differences between dietary
groups (p>0.10). Moreover, it was found that those subjects
losing more weight during the dietary intervention showed a
greater decline in anxiety symptoms (ASTAI: -22.6+24.8) than
those who lost less weight (ASTAI: -7.5£27.2) (p = 0.024).

Conclusions: This study demonstrated that an effective
hypocaloric diet designed to reduce metabolic syndrome featu-
res, also improved anxiety symptoms, being this improvement
higher in those subjects losing more weight during the weight
loss intervention.

Key words: anxiety symptoms, metabolic syndrome, weight
loss
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VALIDATION OF THE INTERACTIVE TWENTY-
FOUR HOUR RECALL METHOD AMONG GHA-
NAIAN CHILDREN

D. Nketiah', A. Lartey’, S. Adu-Afarwuah’, M. Steiner-
Asiedu’

'Department of Nutrition and Food Science, Univer-
sity of Ghana, Legon, Ghana

Background and objectives: The 24-hour recall is a popular
method for collecting dietary intake data but it has poor pre-
cision in assessing intakes. An improvement over the 24-hour
recall is the interactive 24-hour recall which uses pictures of
food items, food models and actual foods to assist with recall.
We validated the interactive 24-hour recall method against the
weighed food record in a semi-urban community in Ghana.

Methods: Dietary intake data for 51 children (8-18 months)
were collected using the weighed food record on day 1 and the
interactive 24-hour recall the next day. Intakes from the weig-
hed food record and the interactive 24-hour recall were com-
pared using paired t-test and Pearson correlation.

Results: Estimated mean + SD energy intake was signifi-
cantly (p = 0.04) lower for the weighed food record (356.9 +
303.5 kcal) than the interactive 24-hour recall (410.8 + 229.6
kcal) but estimates of the other nutrients did not differ between
the two methods. Pearson correlation coefficients of the energy
and nutrient intakes from the weighed food and the interactive
recall method ranged between 0.4 and 0.8.

Conclusion: The interactive 24-hour recall may overesti-
mate energy intake, but it is nearly as good as weighed food re-
cords in estimating nutrient intakes among Ghanaian infants.

Key words: 24-hour recall, interactive 24-hour recall, weig-

hed food record, energy intake
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BODY COMPOSITION OF KUWAITI CHILDREN;
ESTABLISHMENT OF A STABLE ISOTOPE FACILI-
TY FOR ASSESSMENT OF TOTAL BODY WATER IN
KUWAIT

T AI-Ati’, T Preston? S Al-Hooti', N Al-Hamad®, J Al-
Ghanim’, F AlKhulifi', B Al-Lahou’, A Al-Othman’, L
Davidsson’

1Kuwait Institute For Scientific Research, Kuwait
2University of Glasgow, Scottish Universities Envi-
ronmental Research Center, Scotland, UK

3Food and Nutrition Administration, Ministry of
Health, Kuwait

Background and objectives: Assessment of body composi-
tion provides a much needed tool to monitor and evaluate in-
terventions to combat obesity, in particular during childhood.
Stable isotope technique to estimate total body water (TBW) is
the golden standard technique for body composition. The aims
of this study were to install the technique for TBW and assess
body composition of Kuwaiti children.

Methods: The Isotope Ratio Mass Spectrometer (IRMS)
was calibrated with defined international reference water stan-
dards. 75 boys and 83 girls (7-9 years) participated in the study.
A dose of deuterium oxide (1-3 g) was consumed after an over-
night fast and deuterium enrichment in baseline and post dose
urine samples was measured. TBW was calculated and used to
estimate fat free mass (FFM). Fat mass (FM) was estimated by
difference (body weight minus FEM).

Results: IRMS measurements were confirmed to be accu-
rate and precise. Children were classified as normal weight,
overweight or obese according to the World Health Organiza-
tion (WHO) based on BMI-for-age z-scores. Statistically signi-
ficant differences in body composition were observed between
normal weight boys and girls while only minor differences
were found in overweight and obese children. Of particular in-
terest is the finding that both boys and girls children classified
as normal weight or overweight had high % body fat, over 35%
and 40 % respectively.

Conclusion: The introduction of state-of-the-art technolo-
gy for assessment of body composition provides an opportuni-
ty to explore a wide range of applications, within Kuwait as well
as in the Gulf region.

Key words: Body composition, stable isotopes, childhood
obesity, IRMS, deuterium dilution, Kuwait
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PERCENTILE DISTRIBUTION OF ANTHROPOME-
TRIC VARIABLES OF BODY COMPOSITION IN
PREGNANT WOMEN

I. Rached-Sosa’, G. Henriquez-Pérez’

'Centro De Atencién Nutricional Infantil Antimano
CANIA, Caracas, Distrito Federal, Venezuela

Background and objectives: The anthropometric indica-
tors of body composition which reflect the lean and fat body
compartments of a pregnant woman are modified along gesta-
tion, due to which the use of percentile distribution values for
each gestational age is necessary. The purpose of the study was
to determine the percentile distribution of skinfolds (biceps,
triceps, subscapular, thigh) and fat and muscle areas.

Methods: This cross-sectional study included 4,550 measu-
rements of anthropometric variables in pregnant women bet-
ween ages 19 and 39 years, who were well-nourished, healthy,
without edema, with single pregnancy, and a validated gesta-
tional age of <13 weeks at admission, evaluated at Centro de
Atencién Nutricional Infantil Antimano — CANIA from Octo-
ber 1998 to July 2012. The anthropometric measurements were
made by standardized anthropometrists. Descriptive statistics
and percentiles 3, 10, 25, 50, 75, 90 y 97 were calculated for each
gestational age between the 8th and 37th weeks of gestation.

Results:Te number of measurements made for each studied
variable ranged between a minimum of 102 and a maximum of
244 per gestational age. The behavior of the studied variables
reflecting the fat component showed increases as the gestatio-
nal age advanced, whereas the muscle area showed decreases.
The most noticeable variations were observed in subscapular
and thigh skinfolds, as well as in the fat area. Changes in the va-
riables referred to in the 50th percentile were: skinfolds (mm):
biceps 1.3, triceps 1.4, subscapular 2.8, and thigh 5,0; and areas
(cm?2): fat 2.18 and muscle -0.16.

Conclusions:The percentile distribution of anthropome-
tric variables of body composition for each gestational age is a
necessary tool in the anthropometric evaluation of a pregnant
woman as it allows for an adequate interpretation of the values
of variables to correctly classify her nutritional status.

Key words: Percentiles distribution, pregnancy, anthropo-
metry, body composition, nutritional assessment.
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GROUNDWATER IRON IN BANGLADESH: DOES IT
CONTRIBUTE TO POPULATION IRON NUTRITION?

S.Rahman', T. Ahmed'’, A S. Rahman’, N. Alam?

'Centre for Nutrition and Food Security, icddr,b,
Dhaka, Bangladesh

2Centre for Population Urbanization and Climate
Change, icddr,b, Dhaka, Bangladesh

Background and objectives: Bangladesh is a country with
high prevalence of anemia, and iron deficiency is believed to
be high. The present data on iron status of the population was
collected as part of the first ever national survey on micronu-
trients in 2011-2012 in Bangladesh.

Methods: 150 clusters - 50 each from rural, urban, and ur-
ban slum strata, were systematically selected from the Multi-
ple Indicator Cluster Sampling (MICS) of 2009. Prevalence of
iron deficiency was assessed in preschool age children (6-59
months, Pre SAC), school age children (6-14 years, SAC) and
non-pregnant, non-lactating women (NPNLW, 15-49 years).
Serum ferritin was assessed by ELISA. CRP and AGP were
measured and ferritin was adjusted for infection. Iron defi-
ciency was defined as serum ferritin <12 ng/ml in the Pre SAC
and <15 ng/ml in the SAC and NPNLW. The British Geological
Survey report of 2001 was used as reference for groundwater
iron status of Bangladesh.

Results: Prevalence of iron deficiency was 10.7% and 7.1%
in the Pre SAC and NPNLW, respectively and 3.9% and 9.5%
in the SAC aged 6-11 years and 12-14 years, respectively. Mean
ferritin was higher in the areas with “high” groundwater iron
than in the areas with “low” iron in the groundwater (p<0.001
in all the population groups). Multiple regression analysis con-
firmed “high” groundwater iron as an independent predictor
of serum ferritin in all groups (NPNLW: t=4.33, p<0.001; SAC:
t=2.64, p=0.009; Pre SAC: t=3.35, p=0.001). A contemporary
study in Bangladesh also found very low prevalence of iron
deficiency in Bangladesh women, and attributed it to high
groundwater iron consumed through drinking water.

Conclusion: Prevalence of iron deficiency was found to be
lesser than the widely held assumption. High level iron from
drinking groundwater might be associated with lower preva-
lence of iron deficiency in Bangladesh.

Acknowledgement: UNICEF

Key words: Groundwater, Iron deficiency
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IDENTIFYING KEY FOOD SOURCES OF VITAMIN A,
IRON AND ZINC AND POTENTIAL FOOD FORTIFI-
CATION VEHICLES IN BANGLADESH

O. BermudeZ', J. Fiedler?, K. Lividini?

"Tufts University School of Medicine, Boston, USA
2HarvestPlus, International Food Policy Research
Institute (IFPRI), USA

Background and objectives: Bangladesh (BD) has made
remarkable progress in improving health of its people over the
past three decades. Progress in nutrition has been much slower.
We aimed at a national evaluation in BD assessing apparent
food consumption patterns and intakes of energy (E) and the
micronutrients (MN): vitamin A (VitA), iron (Fe) and zinc
(Zn) with the goal of identifying food vehicles for fortification.

Methods: We used the BD 2010 national household con-
sumption and expenditure survey (HCES), with 12,240 hou-
seholds (hhold) and 55,580 individuals. With socio-demogra-
phic and food acquisition data from 14 days plus a nutrient
database for BD, we calculated hhold distributions of food and
nutrient intakes with adult consumption equivalents. Com-
paring the usual intakes to age/sex-specific estimated average
requirements, we estimated prevalences of inadequate intakes
using the cut-point (VitA and Zn) and the probability (Fe)
methods. Results were stratified by region, urban/rural and
poverty groups.

Results: Rice (68%) was the main source of E, followed by
oilsand fats (9%) and wheat flour (6%). For vitA, main sources
were vegetables (66%) and milk anddairy (10%). Main contri-
butors for Fe were vegetables, rice and wheat flour while sou-
rces of Zn were rice, vegetables and meats. Inadequate intakes
of micronutrients were detected in 67%, 36% and 42% of the
population for VitA, Fe and Zn, respectively. The most affected
population was the hard-core poor, with inadequate intakes
observed among 87% (VitA), 61% (Fe) and 77% (Zn) of them.

Conclusions: This paper contributes to laying a foundation
for better understanding nutrition status in Bangladesh. Taking
into account the industrial structure of candidate food vehicles,
and focusing only on food purchase we identified potential for-
tification vehicles and estimate the coverage and quantity of the
potential vehicles consumed.

Key words: Bangladesh, food consumption, micronutrient
fortification Funding: SPRING Project
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ADOLESCENT GIRLS IN INDONESIA ARE AT RISK
OF INADEQUATE MICRONUTRIENT INTAKES

R. Indriasari’, S K. Hamid'

"Nutrition Department, Facuty of Public Health,
Hasanuddin University-Indonesia

Background and objectives: Due to their specific eating
habits and lifestyles, adolescents were commonly at risk for
low micronutrient intakes that may result in greater risk of
micronutrient deficiencies. Adolescent girls have to consume
adequate nutrition to support their rapid growth and develo-
pment as well as to ensure good pre-conception nutritional
status. Previous research on adolescent girls in many countries
has shown that this group always did not meet the recommen-
ded values for some important micronutrients. Data on micro-
nutrient intakes among Indonesian adolescent girls is limited,
particularly those derived from large scale studies.

Methods: Analyses were undertaken on consumption data
0f 20030 adolescent girls derived from the national survey, RIS-
KESDAS (Basic Health Research) 2010. Micronutrient intakes
were calculated based on Indonesian food composition data
using NUTRISOFT program. Micronutrient adequacies were
determined according to the Indonesian recommended daily
allowance 2004 and WHO references 2004. ANOVA test was
performed to determine differences in average micronutrient
intakes and Chi-Square test was performed to determine di-
fferences in risk of micronutrient inadequacy according to age
groups, residential location, pregnancy, and menstruation sta-
tus.

Results: The girls’ daily micronutrient intakes (vitamin A,
vitamin C, Folic Acid, Iron, Zinc, and Calcium) were low and
differences were observed by age, residential location, preg-
nancy status, and menstruation status (p <0.05, ANOVA).
The prevalence of inadequate micronutrient intakes were high
(above 90%) and differences were observed by age, residential
location, pregnancy status, and menstruation status (p <0.05,
Chi-Square).

Conclusions: Indonesian adolescent girls were at risk of
low micronutrient intakes that may contribute to greater risk
of micronutrient deficiencies. Age, residential location, preg-
nancy, and menstruation, could contribute to the low intakes.

Key words: micronutrient, adolescent girls, Indonesia

Acknowledgement: This research received grant from LIT-
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THE MAIN GROWTH PARAMETERS OF 7 AND 8
YEAR-OLD LITHUANIAN CHILDREN IN HISTORI-
CAL PERSPECTIVE

A. Petrauskien’, E. Albavi', V. Zaltausk’

'Institute of Health Research, Academy of Medicine,
Lithuanian University of Health Sciences, Kaunas,
Lithuania

Background and objectives: The monitoring of a growing
child is important for diagnosis of overweight and obesity. The
objective of this research was to evaluate the growth and nutri-
tional status of 7-8 year old children and compare the results
with previous surveys conducted in Lithuania.

Methods: Study was performed participating in the WHO
Childhood Obesity Surveillance Initiative. A cross-sectional
anthropometrical study of a national representative sample of
first-formers was performed in ten districts of Lithuania. In
2008 4939 and in 2010 4986 first-formers were anthropometri-
cally measured (response rate 85.2% and 83.1% respectively).
As there were no significant differences among the data on nu-
tritional status of first - formers in 2008 and 2010 year, the final
sample of 9790 7-8 year old children was used for the analyses.
Nutritional status was evaluated by BMI using the growth re-
ference recommended by the International Obesity Task Force
(IOTF).

Results: The estimated mean values of body mass index
(BMI) of surveyed 7 and 8 year old boys were higher than the
values of girls. In 2008-2010 the prevalence of overweight and
obesity among 7 and 8 year old children was 11.5 %/11.7 %
and 5.9 %/4.7 % respectively. Analyzing by gender no differen-
ces were found in nutritional status of seven and eight year old
boys. But the percentage of obese girls in the age group of seven
was 1.4 times more if compared with the age group of eight
(p=0.01).

Conclusion: The mean values of height, weight and BMI
of 7 and 8 year old children were higher in comparison with
previous studies conducted in 1985 and 2000.

Key words: Obesity, children, nutritional status
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CROSS-SECTIONAL ADIPOSITY AND LEAN MASS
OF SIX MONTH OLD INFANTS DETERMINED BY
DEUTERIUM OXIDE DOSE-TO-INFANT IN RURAL
KENYA

S. Onyango-Omollo’, S. Konyole', J. Kinyuru? B.
Owuor?, N. Roos* H. Friis*, B. Estambale’, V. Owino’

Institute of Tropical and Infectious Diseases, Uni-
versity of Nairobi, Kenya

2Jomo Kenyatta University of Agriculture and Tech-
nology, Kenya

3Catholic University of Eastern Africa, Kenya
“University of Copenhagen, Denmark

Background and objectives: Adiposity and lean mass in
infancy can determine health status later in life. There is in-
adequate data on body composition in early infancy in resou-
rce poor settings. The aim of this study was to determine body
composition of six month old infants in Mumias, Kenya.

Methods: A cross-sectional study of six month old infants
n=445 sampled from three health centers in Mumias district in
Kenya. Participants were dosed with 3g deuterium oxide (0.5g/
Kg body weight). Saliva was collected from each infant before
the oral administration of the dose (baseline sample) and then
at 1-hour and 3-hours after administration. Deuterium enrich-
ment in saliva was determined by Fourier Transformed Infra-
red Spectrophotometry.

Results: Mean weight was 7.5 Kg (95% CI: 7.4; 7.6). Mean
Fat Free Mass (FFM) was 6.4 Kg (95% CI: 6.3; 6.5). Mean Fat
Mass (FM) was 1Kg (95% CI: 1.0; 1.1). In secondary analy-
sis, male infants had significantly greater FFM [6.6+1.0 kg
vs 6.2%1.1 kg (p<0.01)] and weight [7.7£1.1 kg vs 7.3£1.0 kg
(p<0.01)] compared to female infants.

Conclusions: Males have greater lean mass than girls as
early as infancy. This study has contributed valuable informa-
tion on adiposity and lean mass in early infancy in resource
poor settings.

Key words: adiposity, lean mass accrual, deuterium dose-

to-infant technique, Kenya
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DADIZEIN SOY ISOFLAVONE AND ITS GUT
METABOLITE,EQUOL: A REVIEW OF ANIMAL AND
HUMAN STUDIES.

S Edalati’, F Bagherzadeh’

'Students’ Research Committee, Faculty of Health
& Nutrition, Tabriz University of Medical Sciences,
Tabriz, Iran

Background and objectives: Several studies have shown
that the hypolipidemic, antioxidant and bone maintenance
properties of soy products are primarily due to the isoflavones
component. Recent studies demonstrate that equol,a metaboli-
te of the Isoflavone daidzein that is produced by the intestinal
flora, may have therapeutic benefits.Not all humans can produ-
ce Significant amounts of equol. Equol and its health benefits
have been widely studied. This review article summarizes the
analysis of articles on:1)the identification of intestinal strains
of bacteria capable of equol production in vitro; 2)modification
of gut microflora in non equol-producers via probiotic or pre-
biotics administration; and 3)clinical trials examining natural
S-equol supplements.

Methods: Articles including in vitro or animal studies as
well as clinical trials published between 2000 and 2012 in the
PubMed data base on these three topics were reviewed

Results: Various bacterial strains such as those from the
bifidobacterium or lactobacillus families have been isolated
from the feces of different animals and humans and are able to
convert daidzein to equol in vitro. Most studies observed the
ability of some strains of bacteria to shift a human from being
anon-equol producer to the equol-producer phenotype; howe-
ver, the results of human interventional studies on the effect
of probiotics on equol production are inconsistent, likely due
to differences in the dose or kind of probiotic strain used. Few
clinical trials examine the S-enantiomer of equol from natural
supplements and its protective action in metabolic syndromes
or alleviating hot flashes in postmenoposaul women.

Conclusions:Further studies are needed to evaluate if the
equol producer phenotype is a fixed characteristic of an indi-
vidual or if it may be subject to probiotic,prebiotic or synbiotic
manipulation.
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EFFECT OF FRUCTOOLIGOSACCHARIDES AND
GALACTOOLIGOSACCHARIDES IN GERM FREE
MICE

M. Ortega GonzdlezZ', C J.Aranda’, A. Zarzuelo?, M D.
Sudrez®, F.Sdnchez de Medina? O.Martinez-Augustin’

'Department of Biochemistry and Molecular Bio-
logy Il, School of Pharmacy, University of Granada,
Granada, Spain

2Department of Pharmacology.School of Pharma-
cy, University of Granada and CIBERehd Granada,
Spain

3Department of Biochemistry and Molecular Bio-
logy Il, School of Pharmacy, University of Granada
and CIBERehd, Granada, Spain

Background and objectives: Fructooligosaccharides (FOS)
and galactooligosaccharides (GOS) are widely known prebio-
tics products, i.e. they favor the selective growth of host frien-
dly bacteria in vivo. However, they can also exert direct effects
on the intestinal mucosa. Here we test the effect of FOS and
GOS enriched diets on germ free mice.

Methods: NMRI mice were fed with a 5% supplemented
diet with either FOS or GOS (5%) for 4 weeks immediately after
weaning. Some animals also received an sterile bacterial homo-
genate (SBH). Small bowel and colonic tissue were processed
for the determination of enzymatic activities and hematoxilin-
eosin staining. Immunoglobulins were measured in plasma
with a multiplex kit. Colonic RNA was isolated and analysed
by using an Illumina mouseWG-6 v2.0 array platform.

Results: GOS and FOS supplementation resulted in signifi-
cant changes in disaccharidase activity in the intestine. An in-
crease in microvilli length in small bowel and a decrease in li-
ver weight was also observed. FOS significantly reduced IgG in
plasma. At the genomic level GOS and FOS induced the diffe-
rential expression of 254 and 306 sequences, respectively. SBH
was added to some animals to reproduce the luminal presence
of bacterial antigens, resulting in changes in the expression of
408 sequences. PRRX1 was upregulated by all treatments, whi-
le 9 genes were repressed in common, including endothelin 1
and the B/dsubunits of the epithelial sodium channel (EnaC).
These are expressed at low levels in normal mice.

Conclusions: FOS and GOS have significant effects on the
intestine of germ free mice and may help to reestablish normal
water homeostasis in these animals.

Key words: genomics, prebiotic, germ-free mice
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DEVELOPMENT OF MULTIFUNCTIONAL BAKERY
BIO-INGREDIENTS CONTAINING TWO IMPOR-
TANT VITAMINS, FOLATE AND B12

J. Sych', S. Miescher Schwenninger', F. Grattepanche?,
M. Kinner', M. Kleinert', C. Lacroix?

'Institute of Food and Beverage Innovation, Zurich
University of Applied Sciences, Swirtzeland
2Institute for Food, Nutrition and Health, ETH-Zu-
rich, Switzerland

Background and objectives: Microorganisms and their
metabolites produced by biofermentations offer interesting
benefits for food applications, e.g. production of specific vita-
mins; biopreservation and reduction of E-numbers, and im-
proved texture of foods. Two problematic vitamins in nutrition
are folate and B12, especially among women of child-bearing
age, the aging population and strict vegetarians. This study ai-
med to develop new, natural sources of these important vita-
mins as well as other functional substances for adding value to
bakery products.

Methods: A co-culture technology (a) using strains of Lac-
tobacillus plantarum and Propionibacterium freudenreichii
selected for complementary carbon metabolism and high pro-
duction of folate and Vitamin B12, respectively, was used to
produce these vitamins along with anti-microbial compounds,
mainly organic acids (propionic, acetic acids and others). The
resulting mixture of multifunctional (MF) bio-ingredients was
tested in Semmeli breads to assess stability and effects on pro-
duct quality. Dough, partly- and fully-baked Semmeli were
enriched with MF bio-ingredient at 0.1% or 0.2% equivalent
propionate, levels shown to exert strong anti-microbial activity
in previous work.

Results: The MF bio-ingredient contained vitamer 5-for-
myltetrahydrofolate, known to be metabolically active and
shown in baking tests to have higher stability (ca 60% recovery)
than endogenous folate (35% recovery) derived from flour.
Production of liquid MF ingredient in cereal-based medium
using optimal conditions led to levels of folate and B12 as high
as ca 6000 ng/ml, and 1000 ng/ml, respectively. Most bread-
making and final quality determinations were acceptable for
industry applications, as shown by physico-chemical, texture
and sensory analyses.

Conclusions: This co-culture technology and MF bio-
ingredients have good potential for natural food fortification,
allowing to reach or exceed vitamin levels required for EU
authorized health claims. In addition to bringing innovation
to the baking sector, it represents a new source for developing
natural food supplements.

Key words: Functional ingredients, vitamin fortifica-
tion, folate, vitamin B12 (a)2010 Hugenschmidt et al. Patent
W02010078670-A2 202010078670-A3
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ANTI-INFLAMMATORY EFFECTS OF HYDROAL-
COHOLIC EXTRACT FROM EUTERPE OLERACEA
MART. (ACAI)

J. Daleprane’, C. Costa? A. Rocha? A. Resende? R. Mou-
ra?

'Department of Basic and Experimental Nutrition,
Institute of Nutrition, State University of Rio de
Janeiro, Brazil

2Department of Pharmacology and Psychobiology,
State University of Rio de Janeiro, Brazil

Background and objectives: The consumption of polyphe-
nol-rich foods is associated with a decreased risk of mortality
from cardiovascular diseases. We have demonstrated that the
stone of Euterpe oleracea Mart. (agai) from the Amazon re-
gion exerts vasodilator and antioxidant actions. The aim of this
study was to evaluateitsanti-inflammatory effects in an in vivo
model of renovascular hypertension (RH) and in endothelial
cells (ECs).

Methods: Rats were treated with ASE 200 mg.kg-1.day (or
vehicle) for 40 days. Oxidative damage, antioxidant activity and
the expression of endothelial nitric oxide synthase (eNOS), su-
peroxide dismutase 1 and 2 (SOD 1 and 2), metalloproteinase
(MMP-2) and tissue inhibitor of metalloproteinases (TIMP)-1
were determined. Structural changes in the aortic and mesen-
teric MMP-2 levels were evaluated. In in vitro experiments,
ECs were treated with 100 ug/mL of ASE and the expressions
of inflammatory markers were evaluated.

Results: ASE reduced the increased mesentery levels of ma-
londialdehyde and carbonyl protein in hypertensive rats. SOD,
catalase and glutathione peroxidase activities and SOD1 and 2,
eNOS and TIMP-1 expressions were reduced. ASE prevented
the vascular remodeling, as well as, the increased MMP-2 ex-
pression and levels found in hypertensive rats. In ECs ASE was
able to decreased TNFa, eNOS and IL-8 mRNA expression.

Conclusions: These results suggest that ASE prevents the
endothelial dysfunction and vascular structural changes asso-
ciated with hypertension. Financial Support: FAPER].

Key words: agai, polyphenols, oxidative stress, vascular

Ann Nutr Metab 2013;63(suppl 1):1-1960 179



0046

COMPARING THE EFFECT OF PROBIOTIC AND
CONVENTIONAL YOGHURT CONSUMPTION ON
LIPID PROFILE IN PATIENTS WITH NON-ALCOHO-
LIC FATTY LIVER DISEASE (NAFLD)

S. Nabavi', M. Rafraf, F. Bagherzadeh’

'Students’ Research Committee, Faculty of Nutri-
tion, Tabriz University of Medical Sciences, Tabriz,
I[ran

“Nutritional Research Center, Tabriz University of
Medical Sciences, Tabriz, Iran

Background and objectives: Non-alcoholic fatty liver di-
sease is frequently associated with obesity. The purpose of this
study was to investigate the effects of probiotic and conven-
tional yogurt on the lipid profile in non-alcoholic fatty liver
disease people.

Methods: In a randomized double-blind controlled trial, 72
people (33 males and39 females) with non-alcoholic fatty liver
disease were assigned to 2 groups. Participants consumed daily
300 g of probiotic yogurt containing Lactobacillus acidophilus
La5 and Bifidobacterium lactis Bb12 or 300 g of conventional
yogurt for 8 wk. Fasting blood samples, anthropometric mea-
surements and 3-d, 24-h dietary recalls were collected at the
baseline and at the end of the trial.

Results: Probiotic yogurt consumption caused a 8.4% de-
crease in total cholesterol and a 7.45% decrease in LDL-C com-
pared with the control group. No significant changes from ba-
seline were shown in triglyceride and high-density lipoprotein
cholesterol (HDL-C) in the probiotic group. Probiotic yogurt
improved total cholesterol and LDL-C concentrations in non-
alcoholic fatty liver disease people.

Conclusion: The consumption of fermented milkks with
specific probiotics may may contribute to the improvement of
cardiovascular disease risk factors in non-alcoholic fatty liver
disease.

Key words: probiotic yogurt, lipid profile, non-alcoholic
fatty liver disease

180 Ann Nutr Metab 2013;63(suppl 1):1-1960

0047

ROLE OF POLYPHENOL JUICE DRINKS IN THE PRE-
VENTION OF POSTPRANDIAL INFLAMMATORY
STRESS IN HUMANS

M. Serafini’, F. loannone', A. Raguzzini', G. Catasta’, E.
Toti’

'CRA-Ex-INRAN, Rome, Italy

Background and objectives: In western societies where
most of the day is spent in the postprandial state, the existence
of higher oxidative and inflammatory stress, as a result of sus-
tained dietary hyper- lipidemia and glycemia, make postpran-
dial stress a factor involved in the development of cardiovascu-
lar risk. The response to a High Fat Meal (HFM) is mediated
by pro-inflammatory cytokines, glycemia/insulin and oxidized
lipids. We investigated the effect of a dietary stressor (HFM)
with and without Polyphenol-Containing Juice Drinks (PJD)
composed by multiple fruit juice and extracts, on markers of
lipid metabolism, redox and inflammatory status in healthy
overweight volunteers.

Methods: HFM was 1344 kcal meal delivering 55% energy
as fat, 30% as carbohydrates and 15% as protein. In a double-
blind, crossover design (10-day washout) 14 overweight volun-
teers were randomly assigned to HFM+500 ml placebo-bevera-
ge free from fruit juice or extracts or HFM+500 ml PJD.

Results: The ingestion of a HFM induced a clear increase
in inflammatory cytokines [IL-6 (p<0.001); TNF-a (p<0.001)],
cholesterol (p<0.01), triglycerides (p<0.001), glucose (p<0.001)
and insulin (p<0.001) plasma levels. The ingestion of a HFM
in conjunction with PJD strongly reduced the production of
inflammatory cytokines TNF-a and IL-6 with a concomitant
reduction of the metabolic redox response to inflammation
and with a decline in the absorption of cholesterol and trigly-
cerides, the efficiency of which was related to antioxidant and
polyphenol composition.

Conclusions: The ingestion of PJD provided the body with
an exogenous and ready to use source of redox ingredients that
helped the body better cope and neutralize metabolic pathways
leading to inflammatory stress as a consequence of the HFM.
The results of the study and a review of the available evidence
on the effect of plant foods on postprandial stress, will be pre-
sented and critically discussed.

Key words: fruit-juice drink, triglycerides, inflammation,
human, postprandial stress.
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THE EFFECT OF DAILY ORANGE JUICE CONSUMP-
TION ON BLOOD LIPIDS, IN OVERWEIGHT MEN

E. Simpson', I. Bennett', |. Macdonald'

'School of Biomedical Sciences, University of Not-
tingham, Nottingham, UK

Background and objectives: There is concern in the media
regarding citrus consumption and possible adverse effects of
fructose on blood lipid profile. Short-term high fructose fee-
ding studies have induced increases in triacylglycerol concen-
tration. However, high dose citrus supplementation has been
shown to decrease LDL in hypercholesterolemic patients. The
objective was to investigate the effect of daily orange juice con-
sumption on blood lipids, in overweight men, using a rando-
mised, single-blinded, parallel group design.

Methods: Thirty-six overweight, but otherwise healthy men
(40-60yrs;27-35kg/m2), with elevated fasting serum choleste-
rol (5-7mmol/l), were recruited from the general population.
None were taking lipid-lowering medication, using nutritional
strategies to lower cholesterol, or regular consumers of citrus
products. Assessment of fasting total cholesterol, LDL, HDL,
non-esterified fatty acids, triacylglycerol, APO-A1 and APO-B
concentrations, was made before (V1) and after (V2) partici-
pants consumed 250ml/day of orange juice (OJ), or an orange
flavoured drink (CON) for 12wks. Drinks were matched for
energy and sugars composition. Normally distributed data are
presented as the mean (+SD).

Results: The two groups were matched at V1 with respect
to all parameters (P>0.05). No variables changed significantly
between visits within groups, and no differences were obser-
ved between groups, at V2. However, a numerical increase in
triacylglycerol concentration at V2 (compared to V1) in CON
(+0.22(0.17) mmol/l), and a corresponding numerical decrease
in OJ (-0.24(0.13) mmol/l), resulted in a significant interven-
tion effect for this variable (P<0.05). Moreover, in O], those
with the highest initial triacylglycerol concentration, showed
the greatest reduction after 12 wks supplementation (r*=0.476;
P<0.01), whereas there was no correlation in these variables in
CON (r*=0.121; P=0.157).

Conclusions: Three month’s daily consumption of a drink
containing 22 g of sugars (including 12g of fructose), did not
adversely affect fasting blood lipids. Daily consumption of 250
ml of orange juice may help reduce elevated triacylglycerol
concentration.

Key words: orange juice, fructose, blood lipids
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A FRAXINUS EXCELSIOR L. SEED EXTRACT, FRA-
XIPURE® HAS FAVORABLE EFFECTS ON GLUCOSE
HOMEOSTASIS IN ELDERLY OVERWEIGHT SUB-
JECTS

J. Flanagan’, M A. Zulet?, S. Navas-Carretero? D. Lara Y.
SdncheZz? I. Abete?, M. Roller’, N. Issaly?, J A. Martinez’

"Naturex S.A, Avignon, France

2Dpt of Nutrition, Food Science and Physiology,
University of Navarra Pamplona, Spain
3Naturex Spain S.L. Valencia, Spain

Background and objectives: Botanical extracts with biolo-
gically active compounds may have positive effects on body ho-
meostasis and have been reported to treat different metabolic
impairments. In this context, an extract obtained from seeds
of the European ash tree (Fraxinus excelsior L; Oleaceae) was
investigated in order to determine the potential benefits on in-
sulin sensitivity in overweight/obese subjects.

Methods: The intervention study was carried out in 22 par-
ticipants (50-80 years-old) with an initial BMI <40.0 kg/m2
(mean value at baseline 31.0 kg/m2), who followed a balanced
covert energyrestricted diet (-15% Energy) for 7 weeks. The
design was a longitudinal, randomized, crossover, and double-
blinded nutritional intervention, with a one week wash-out
period between the 2 intervention periods of 3 weeks. Expe-
rimental groups were administered 1 g daily of either placebo
capsules (control) or capsules containing an extract from Fra-
xinus excelsior L. seeds (FraxipureR). Anthropometrical and
biochemical measurements were performed at the beginning
and at the end of the interventions for both cross-over periods.

Results: Statistical analysis revealed that administration of
1 g of FraxiPureR for 3 weeks resulted in significantly lower
glucose AUC values (p<0.005) while no significant change was
observed in the placebo group (-13.9% vs. -3.9%). Interestin-
gly, fructosamine levels were significantly reduced by the ash
tree seed extract (-4.13 fEmol/L vs.7.51 fEmol/L ; p=<0.004)
as compared to placebo. The experimental product adminis-
tration produced no relevant changes on body weight and lean
mass as compared to the control, but the fat content was signi-
ficantly reduced (-1.26% vs. -0.19 %; p=0.042) by the botanical
extract compared to placebo.

Conclusions: The administration of an extract from Fraxi-
nus excelsior L. seeds in combination with a hypocaloric diet
induced favorable effects in glucose homeostasis in overweight/
obese subjects.

Key words: FraxiPureR, Glucose homeostasis, Fructosami-
ne, Elderly This study was financed by Naturex and the Spanish
Centre for the Development of Industrial Technology (CDTT)
as part of the SENIFOOD project, which belongs to the CENIT

subvention program.
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RELAPSES FROM ACUTE MALNUTRITION IN A
COMMUNITY-BASED MANAGEMENT PROGRAM
IN BURKINA-FASO

Y E. Somasse’, M. Dramaix’, P. Bahwere', P. Donnen’

'Ecole de Santé Publique, Université Libre De Bruxe-
lles, Brussels, Belgium

Background and objectives: Community-based Manage-
ment of Acute Malnutrition (CMAM) is an effective strategy
for treating Severe Acute Malnutrition (SAM) (WHZ<-3) or
Moderate Acute Malnutrition (MAM) (WHZ<-2). However,
post-discharge follow-up often lacks. We aimed to assess the
relapse rate and the related factors in a CMAM program in
Burkina-Faso in which children without medical complica-
tions and who have good appetite are treated in their village by
community volunteers with a Ready-To-Use-Therapeutic food
(for SAM) or Corn Soya Flour (for MAM).

Methods: In one-stage cluster design, the retrospective
cohort data for recovered children (WHZ>-2) who were dis-
charged from the program between January 2010 and July 2011
were collected in 45 villages of 210 in January 2012. Children
were asked after discharge to return to the community center
for follow-up every three months. A questionnaire including
sociodemographic and economic variables and information
on household food availability (for Household Food Insecuri-
ty Access Scale) and the child’s food consumption in the last
24 hours (qualitative recall for dietary diversity score) was ad-
ministered. A multivariate Cox model regression was used to
identify the relapse predictors.

Results: Of the 509 children, 14 have died and 123 were lost
to follow-up. Children admitted with SAM were more likely to
die after discharge. The relapse rate was 14.2 per 100 children-
years and the predictors were no oil/fat consumption in the last
24 hours, a mid-upper arm circumference (MUAC) <125mm
at discharge, incomplete vaccination and illiteracy of mothers.

Conclusions: The CMAM program should avoid prematu-
re discharge (before a MUAC of at least 125 mm) to limit relap-
ses. Nutrition education for mothers should focus on the role
of nutrients especially fat as important energy component of
diet for children. Promoting good immunization and fighting
against illiteracy are essential to promote child growth.

Key words: acute malnutrition, community-based manage-
ment, relapse, related factors.
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NATIONAL DIETARY SURVEY (NDS): FAMILIAL
AGGREGATION OF DIETARY PATTERNS IN BRAZIL

F. AlbernaZz’, E. Yokoo', D. Cunha? A P. Muraro?, B. Sou-
zd?, R. Sichieri?

'Institute of Community Health of Fluminense Fe-
deral University, Niteréi, Rio de Janeiro, Brazil
?Institute of Social Medicine, Rio de Janeiro State
University, Rio de Janeiro, Brazil

Background and objectives: Over the time, new dietary
patterns have been established and associated with aspects in-
volved in the increase of chronic non- communicable disea-
ses, such as environmental, cultural and behavioral factors,
and not only the genetic component. The identification of the
familial aggregation of dietary patterns is important for clari-
tying this situation yet poorly understood. The objective of this
study wasto identify dietary patterns consumed in Brazil and
their possible correlation among members of the same family
(father, mother and children).

Methods: It was used the database of the NDS, a nation-
wide survey conducted in 2008/2009, with individuals of both
sexes and more than 10 years old of age. Dietary intakes were
estimated based on two food records and the total 1,120 foods
cited was classified into 27 groups, according to similarity in
content and frequency of consumption. Dietary patterns were
identified by using factorial analysis and the familial aggrega-
tion by their correlations. Both procedures were executed con-
sidering the complexity of the sample survey and the expan-
sion of the data, using the software SAS 9.3.

Results: Three major dietary patterns were identified: Tra-
ditional coffee break (1): coffee, breads, cheeses and oils and
fats; Traditional main meal (2): rice, beans and other legumes
and meats; Fast food type meals ( 3): sandwiches, processed
meats, soft drinks, snacks and pizzas. Highest correlations oc-
curred in Pattern 2 for all family pairs investigated. In Pattern
3 were found inverse correlations with: mother/daughter and
mother/son.

Conclusion: It was found familial correlation in Pattern
1, showing the importance of family influence on traditional
food. However, children have an inverse relationship with
mothers considering the Pattern 3, which suggests greater ad-
hesion of the new generation to contemporary habits, therefore
food consumption modification in Brazil.

Key words: dietary pattern, familial aggregation, national
survey
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THE MEDITERRANEAN DIET IMPROVES THE LOW-
DENSITY LIPOPROTEIN PARTICLE SIZE PHENOTY-
PE IN MEN WITH METABOLIC SYNDROME

C. Richard’, P. Couture’, S. Desroches’, B. Lamarche’

"Institute of Nutrition and Functional Foods, Laval
University, Quebec, Quebec, Canada

Background and objectives: Studies have indicated that in-
dividuals with small, dense low density lipoprotein (LDL) par-
ticles are at increased risk of cardiovascular disease. The impact
of the Mediterranean diet (MedDiet) on various electropho-
retic characteristics of LDL particles has not been extensively
studied to date. The objective of the study was to investigate
the effect of the MedDiet without weight loss (-WL) and with
weight loss (+WL) on various features of the LDL particle size
phenotype in men with metabolic syndrome (MetS).

Methods: The diet of 19 men with MetS (NCEP-ATP III,
age 24-62 years) was first standardized to a typical North
American control diet that they consumed for 5 weeks under
isoenergetic feeding conditions (all foods and beverages provi-
ded). Subjects were then fed a MedDiet for 5 weeks also under
isoenergetic conditions (MedDiet-WL), after which they un-
derwent a 20-week weight loss period in free-living conditions
(average weight loss -10.2 + 2.9% body weight, P<0.01). This
was followed by consumption of the MedDiet (5 weeks) under
isoenergetic conditions (MedDiet+WL). Features of the LDL
size phenotype were determined at the end of each isoenergetic
feeding period by polyacrylamide gradient gel electrophoresis.

Results: MedDiet-WL led to a significant increase in LDL-
peak particle diameter (LDL-PPD, +0.7%) and in the propor-
tion of medium size LDL (LDL255-260 A, +11.1%) and redu-
ced the proportion of small dense LDL (LDL<255 A, -11.7%)
vs. the control diet (all P<0.05). MedDiet+WL was associated
with a further increase in LDL-PPD (0.2%, P<0.05) but had no
further impact on the proportion of small dense LDL compa-
red with MedDiet-WL.

Conclusions: Data from this controlled feeding study su-
ggest that consumption of MedDiet, even in the absence of
weight loss, beneficially alters the atherogenic properties of
LDL particles in high risk men with MetS.

Key words: Mediterranean diet, metabolic syndrome,
weight loss, LDL particle size.
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IMPACT OF FORTIFIED FOODS DURING LAST DE-
CADE IN THE NETHERLANDS

C. Van Rossum, J. Verkaik-Kloosterma, M. Beukers, S.
Westenbrink

National Institute For Public Health and The Envi-
ronment (RIVM), Bilthoven, The Netherlands

Background and objectives: Since 2006 the addition of vi-
tamins and minerals is regulated in the European Union. This
regulation may affect the composition of foods and intake of
micronutrients.

Objective: To get insight in the impact of the addition of
micronutrients in foods on intake in the Netherlands during
the last decade.

Methods: Consumption data and nutrient data from the
Dutch National food consumption surveys among young
adults aged 19-30 years (2003, n=750) and the general popula-
tion aged 7-69 years (2007-2010; n =3819) was used. The con-
sumption of fortified foods, the contribution of fortified foods
to the intake of micronutrients before and after the implemen-
tation of the regulation was estimated.

Results: Among young adults the consumption of fortified
foods increased from 2003 to 2007-2010; the number of for-
tified foods has increased and these products were consumed
more often. Also, the contribution of fortified foods to micro-
nutrient intake of young adults and the absolute micronutrient
intake amount from fortified foods increased during the last
decade. The most recent data from the general population
shows that children were more often consumers of fortified
products compared to adults. The main food groups enriched
with micronutrients are spreads, dairy products and non-al-
coholic beverages. In addition, it showed that these fortified
foods contributed most to the intake of vitamins and less to
the intake of minerals. For vitamin D more than 35% of the
intake was derived from fortified foods. For retinol, vitamin E,
Vitamin B6, this was about 20-25%.

Conclusion: Since the EU-regulation on addition of vita-
mins and minerals, the consumption of fortified foods is in-
creased in The Netherlands. These products contributed most
to the intake of vitamins. The main food groups enriched with
vitamins and minerals are spreads, dairy products and no-
nalcoholic beverages.

Key words: fortified foods, trends, vitamins, minerals, food
consumption survey
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FOOD SECURITY AND NUTRITIONAL STATUS OF
FISHING COMMUNITIES IN THE BOLIVIAN AMA-
ZON BASIN

S. Baker French', J. McLean', T. Perez?, T. Green’, J. Ca-
rolsfeld?

'Faculty of Land and Food Systems, University of
British Columbia, Vancouver, Canada

2Faunagua Association, Cochabamba, Bolivia
3World Fisheries Trust, Victoria, Canada

Background and objectives: The Bolivian Amazon, among
the poorest regions in Latin America, is undergoing a ‘nutrition
transition, facing both under and over nutrition. Fishing com-
munities are thought to be at particularly high risk of malnutri-
tion, despite the availability of high quality protein. However,
household food security and nutrition status of households in
these communities is unknown. Our objectives were to measu-
re household food security as well as maternal and child height
and weight among urban and rural fisher communities along
the Bolivian Amazon Basin.

Methods: A cross-sectional survey was conducted among
410 urban and 401 rural households in the low-water season
(October-November). A subset of seasonally sensitive ques-
tions was repeated among 186 urban and 297 rural households
in the high-water season (February-March). Interviewers
collected information on demographics, dietary intake and
food security status. Height and weight were determined for
mothers and their youngest child under five.

Results: Food insecurity, as measured by the Household
Food Insecurity Access Scale, was reported by 55% of the ur-
ban households in the low-water and 38% in the high-water
seasons, (p=0.001). Rural households reported similar food
insecurity in both seasons (66.7% and 60.9% respectively,
p=0.12). Similarly, urban household dietary diversity averaged
9.2 and 8.7 on a 12 point scale in the low-water and high-water
season (p= 0.001), respectively. In the rural population dietary
diversity was 7.3 in the low-water and 7.1 in the high-water
seasons, (p=0.13). Less than 10% of children and 4% of women
were wasted or underweight. However, among urban and rural
populations 30% and 44% of children were stunted and 56%
and 45% of women were overweight or obese, respectively.

Conclusions: High levels of food insecurity, childhood
stunting and maternal overweight are present in urban and ru-
ral fishing communities of the Amazon Basin.

Key words: Food insecurity, childhood malnutrition, die-
tary diversity.
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WEIGHT OF MODERNITY PART II: THE NUTRITION
AND HEALTH IMPLICATIONS OF THE DISAPPEA-
RING AUSTRALIAN DESSERT

C. Banwell', J. Dixon’, A. Davies', D. Broom'

"National Centre For Epidemiology and Population
Health, Australian National University, Canberra,
Australia

Background and objectives: A simple, home-made sweet
dessert, following the savoury main course, was a traditional
part of the Australian family meal until the last few decades.
We examine the social, economic and technological changes
that have contributed to disappearance of dessert from the fa-
mily menu.

Methods: This study is based upon a unique set of more
than 111 qualitative, in-depth interviews conducted face to
face with three generations of Australians whose lives span
most of the 20th century and into the 21st century.

Results: Increasingly, middle-aged and younger Australians
eat commercially produced sweet and savoury food products at
home and in the form of takeaway, and at restaurants and ca-
fés. Older Australians are more likely to retain their traditional
food habits. While the dessert is now rarely part of the family
meal, sweets, cakes and confectionary are likely to be eaten at
any time and in any place. Some participants thought the di-
sappearance of desserts was healthy while others were not so
sure. Meanwhile, Australian domestic sugar consumption has
declined somewhat.

Conclusions: The disappearance of dessert illustrates the
complexity of untangling shifting socio-cultural food practices
in the context of broad social change. We discuss what the di-
sappearing dessert means for Australians’ health in light of the
rising prevalence of obesity.

Key words: Obesity, Australian family meal, sugar.
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DIETS OF MALIAN AND MOROCCAN PEOPLE LI-
VING IN THEIR HOME COUNTRIES AND IN FRAN-
CE AND ITS ASSOCIATION WITH ECONOMIC STA-
TUS

S. Fortin', E. Landais’, N. Hibbi?, M. Lebrun?, N. Calan-
dre®, A. Derouiche? N. Bricas®, B. Maire'

'UMR 204 Nutripass, IRD-UM2-UMT - Institut De Re-
cherche Pour Le Développement (IRD), Montpellier,
F-34 394, France.

’Laboratoire de Recherche sur les Lipoprotéines,
Faculté des Sciences Ben Msik, Casablanca, Maroc
3UMR Moisa, CIRAD, Montpellier, France

*“UMR 8177, EHESS-CNRS, Centre Edgar Morin, Paris,
France

Background and objectives: Little is known about changes
due to migration both within a country (from rural to urban)
and outside a country (from home country to host country).
The present study focussed on dietary diversity of Malian and
Moroccan people living in their home countries and in France
and its association with economic status.

Methods: Cross-sectional surveys were conducted in 2010
among Malian and Moroccan households living in urban Ile-
de-France (IdF) and in rural and urban areas of Mali (the area
of Kayes and Bamako respectively) and Morocco (the Souss and
Casablanca respectively). In each area, 300 households were
surveyed. Diet was assessed using an Individual Dietary Di-
versity Score (IDDS) based on 12 food groups consumed/24h.
Economic characteristics were collected to classify households
into 5 ordered groups.

Results: The mean IDDS was 7.2 for Malians and 7.7 for
Moroccans. Compared to urban areas, the IDDS was better in
both rural Mali (7.7 vs. 6.4, p<0.01) and Morocco (7.8 vs. 7.3,
p<0.01). In IdE the mean IDDS was 7.5 for Malians and 8.2
for Moroccans. Compared to rural Moroccans, Moroccans in
IdF had greater IDDS (p<0.01). IDDS increased with economic
status in rural and urban Mali (6.8 to 9.1, p<0.01 and 6.0 to 7.1,
p<0.01, respectively) and in rural and urban Morocco (6.5 to
9.0, p<0.01 and 6.5 to 8.3, p<0.01, respectively) but decreased
for Malian people living in IdF (8.0 to 7.1, p=0.04).

Conclusions: In home countries, IDDS was better in rural
compared to urban areas. Whilst it increased with economic
status in Mali and Morocco, it decreased for Malian people li-
ving in IdF. Dietary diversity and its association with economic
status depend on living areas and might depend on the stage of
the nutrition transition as well.

Key words: Dietary diversity, economic status, home and
host countries.
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UPGRADE ON THE NUTRITIONAL TRANSITION IN
BOLIVIA

FJA. Perez-Cueto’

'Aalborg University, Meal Science and Public Health
Nutrition Research Unit (MENU), A.C.Meyers Vaenge,
Copenhage, Denmark

Background and objectives: Latin America is a region that
experienced the paradox of economic growth together with so-
cial instability in the past decade. This has contributed to rising
levels of overweight and the abandonment of traditional diets.
The objective of this study is to upgrade the evidence regarding
the trends in overweight and obesity in women of childbearing
age, and to describe ecologically disparities in food availability
within the country.

Methods: Secondary analysis of nationally representative
Bolivian Demographic and Health Surveys (DHS) 1994, 1998,
2003 and 2008 to upgrade overweight and obesity trends in
women of childbearing age. Datasets have been made available
by Measure DHS. Previous estimations of household food avai-
lability have been updated with data from the nationally repre-
sentative Household Surveys of 2005, 2008 and 2009, available
publicly through the Bolivian National Statistic Institute.

Results: DHS survey data revealed a steady raising trend in
levels of overweight and obesity among women in childbearing
age (2045 years), reaching 50% if both combined by 2008 and
revealing disparities. The increment in overweight levels was
more pronounced if women were poor, uneducated or dwellers
of rural areas. Underweight remained below 2%, although it
is concentrated in women between 15-30y. Household Survey
data highlighted the “within-country” disparities in food avai-
lability that could be ecologically associated to the observed
nutritional status. Rural households systematically recorded
lower amounts of food available. Households in lower income
quintiles recorded higher availability for potatoes and cereals.

Conclusion: This overview highlights that Bolivia is fur-
ther into the nutrition transition, with half of the women being
overweight. Further, underscores the importance of including
prevention of weight gain in future Bolivian public health
nutrition policies, together with the promotion of traditional
diets, mostly based on foods of plant origin.

Key words: Bolivia, Nutrition Transition, Women, Demo-

graphic and Health Surveys.
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INFLUENCE OF PROXIMATE VALUES ON VITAMIN
A STABILITY OF NIGERIAN WHEAT FLOUR AND
BREAD

F. Uchendu’, D. Oyewole? T. Atinmo?

'National Open University of Nigeria, Lagos
2University of Ibadan, Ibadan, Nigeria

Background and objectives: Nigeria embarked on a
mandatory vitamin A fortification of wheat flour (30 IU/g or
9.0ugRAE/g) to eradicate vitamin A deficiency (VAD). Study
aimed at determining influence of proximate values on vitamin
A stability in wheat flour and bread.

Methods: Retinyl palmitate content of sixteen and four-
teen samples of commercial wheat flour and bread respectively
were randomly selected from bakeries in four Local Govern-
ment Areas in Lagos Metropolis. Samples were analyzed at 0, 5
days (bread) and 0, 30 days (wheat flour) respectively at room
temperature using High Performance Liquid Chromatography.
Proximate analysis was done using AOAC, (2005). Results were
analyzed using SPSS 17.0.

Results: Vitamin A stability was 0-83% (wheat flour) and
0-68% (bread). Mean proximate values for wheat flour were
0.88+0.18;0.77+0.09 (ash contents) and 12.51+0.16; 13.10+0.55
(moisture contents) at zero and 30 days storage respectively.
Mean proximate values for bread were 1.78+0.25; 1.68+0.24
(ash) and 24.74+2.6; 31.30+2.24 (moisture) at zero and 5 days
storage respectively. There was an inverse relationship between
vitamin A content of wheat flour samples and proximate values
which was not statistically significant (F = 0.857; P = 0.447).
However, there was a statistically significant difference between
the ash content of flour at zero and 30 days storage (P<0.05).
Statistical significant relationship also existed between vitamin
A, ash and moisture contents of bread at 0 and 5 days (p<0.05).

Conclusion: Proximate values influenced vitamin A con-
tent and stability in flour and bread. For adequate vitamin A
stability in wheat flour, extraction rate and ash content must be
lower than standard for normal flour. Copper content should
be zero. Adequate total quality control must be insured.

Key words: Vitamin A, retinol, wheat flour, bread.
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THE DISTRIBUTION AND CONTENT OF FOUR PU-
RINES IN 600 COMMON FOOD

Y. Yang’, H. Pan'?

'Institute of Nutrition and Food Safety, Chinese CDC
2Department of 2 Hygiene Inspection, School of
Public Health, Harbin Medical University, Heilon-
gjiang, China

Background and objectives: Eating habits and gout inci-
dence in large number of men it was found to be due to eating
food rich in purines . The aim of study was to determinate the
four purines content in a variety of food items in China.

Methods: Near 600 food samples including animal and
plant food selected from the supermarket China. The HPLC
test method were optimized and used to determine the con-
tent of purines include adenine, guanine, hypoxanthine, and
xanthine in common foods and cooking food .

Results: The content of purine varied significantly among
different kinds of food. Totally shrimps is the highest food con-
taining purines; the purine content in visceral organs was 2.5
times higher than inmeats, liver: 2752 mg/kg; duck liver: 4150
mg/kg, similar with Mussel meat. The main componentaregua-
nine and adenine in livers, hypoxanthine is higher in meats.
The content of purine in dried fungi and dried legumes and
legumes products were higher than other plant foods, The con-
tent of purine in vegetables and vegetables products and fruit
and fruit products was low.

Conclusions: As a whole, the content of purines was in the
shrimps > livers > meats > dried fungi and algae > dried legu-
mes and legumes products > nuts and seeds > fresh fungi and
algae > cereals and cereals products > vegetables and vegeta-
bles products > fruit and fruit products > tubers, starches and
products.

Key words: Purine content and components ; animal and
plant foods ; HPLC.
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NUTRITIONAL AND TOXICOLOGICAL ANALYSES
OF LEAVES AND FRUITS OF SOLANUM MACRO-
CARPON LINN (SOLANACEAE) IN COTONOU (BE-
NIN)

V. Dougnon’?, H. Bankolé? J. Dougnon? J. Klotoé?, P.
Edorh’, F. Loko?, M. Boko'

'Polytechnic School of Abomey-Calavi, Research La-
boratory in Applied Biology, University of Abomey-
Calavi, Cotonou, Benin

%Interfaculty Center of Formation and Research in
Environment for the Sustainable Development, La-
boratory of Toxicology and Environmental Health,
University of Abomey-Calavi (UAC), Cotonou, Benin

Background and objectives: Vegetables are very important
sources of protein and minerals. Despite the large number of
studies carried out on various vegetables and vegetable crops,
very few have scientifically explored the usefulness of S. macro-
carpon. This study identified the main groups of chemicals and
mineral elements. It has also identified some toxic elements
contained in this vegetable.

Methods: Cytotoxicity shrimp larvae test has been done on
S. macrocarpon. Phytochemical screening was carried out on
the leaves. Some mineral elements were determined by Ato-
mic Absorption Spectrophotometry (sodium, potassium, cal-
cium, magnesium) while protein, phosphorous, iron, copper,
zinc and toxic metals (lead, cadmium) were determined by
Molecular Absorption Spectrophotometry. Fat, ash, moisture
and vitamins were sought. After hatching shrimp larvae for 48
hours, they were brought into contact with aqueous dilutions
of the leaves as well as fruit. The variation in larval mortality as
a function of concentration has been translated by a curve and
semi-lethal concentrations were determined.

Results: The study showed that the leaves of S. macrocar-
pon were very nutritious. The high protein content of the leaves
suggests an interesting nutritive property. The presence of che-
mical groups and toxic elements (lead, cadmium) in S. ma-
crocarpon require that the consumption of vegetables should
be as varied as possible. Vitamins C, A and K1 were found in
this vegetable very rich in water while vitamin E has not been
detected. S. macrocarpon also contains lipids at various levels.
In addition, the values of the half-lethal concentration were all
greater than the upper limit of toxicity.

Conclusions: This vegetable can therefore be used both in
traditional medicine and nutrition without immediate or me-
dium-term major risks.

Key words: Cytotoxicity, vegetables, nutrients.
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AN EVALUATION OF THE HEALTH AND ECONO-
MIC IMPACT OF THE CURRENT NATIONAL POLICY
TO ELIMINATE TRANS FAT ACIDS (TFA) IN ARGEN-
TINA

A. Rubinstein’, N. Elorriaga’, U. Garay', R. Poggio’, J.
Caporale’, D. Mozaffarian?, A. Pichon Riviere’

'CESCAS, Institute For Clinical Effectiveness and
Health Policy, Boston, USA

2Departament of Nutrition, Harvard School of Pu-
blic Health, Boston, USA

Backgrund and objectives: On per-calorie basis, TFA in-
crease risk of coronary heart disease (CHD) more than any
other macronutrient. Argentina has initiated a national poli-
cy to reduce TFA through voluntary agreements with industry
(2001), mandatory labeling (2006) and elimination of indus-
trialized TFA by 2014. We aimed to evaluate the impact of this
policy on the reduction of CHD events, DALY and costs.

Methods: A review of dietary trials/local studies, and con-
sultations with experts/ industry were performed to estimate
baseline consumption in 2000 (2%E ) and replacements used
from 2001-2012, where TFA were substituted mainly by high-
oleic sunflower oil and beef tally. We built an epidemiological
simulation model calculating two scenarios: 1) estimating the
effects of isocaloric replacement of TFA on the change of total
and HDL cholesterol ratio A TC/HDL) by using alternatives
to partially hydrogenated oils; 2) accounting for pleiotrophic
effects of TFA reported in prospective studies. We used Fra-
mingham risk equations to generate the expected pattern of
first CHD events according to person’s age-sex-risk factors dis-
tributions (including ATC/HDL) on an Argentine population-
based sample. We estimated CHD risk before (2000) and after
full policy implementation (2015), weighting by age-sex-CHD
risk factor prevalence, and calibrated our I; of CHD risk to the
risk reported by national statistics.

Results: From 2001-2015, based on changes in TC/HDL,
2,802 deaths and 24,708 non-fatal CHD events, and 145,715
DALY will have been averted, and USD 106,762,155 saved. If
we include the effects reported in prospective studies, almost
10% of CHD events would have been averted. Thus, given the
approximated 200,000 annual CHD events in Argentina, near-
elimination of industrial TFA might avoid between 2% to 10%
of CHD events each year.

Conclusions: These results will help inform evidence-based
policies in Argentina and other developing countries on the
huge impact of nutritional interventions.

Key words: TFA,CHD,health-policy.

Ann Nutr Metab 2013;63(suppl 1):1-1960 187



0062

LEAF PROTEIN CONCENTRATES FROM INDIGE-
NOUS PLANTS FOR IMPROVING NUTRITIONAL
QUALITY OF LOCAL FOODS IN THE GARHWAL HI-
MALAYAS, INDIA

A. Dutta’, C. Dev', B. Khanduri', S. Sachan’

'G.B.Pant University of Agriculture & Technology,
Teheri Garhwal, India

Background and objectives: Many of nutritious plants
in the Garhwal Himalayas, India are destroyed by farmers to
keep their land free from unwanted foliage. These may be used
to develop protein and mineral concentrates for nutritional
improvement of the local population. The objectives were:I.
dentify indigenous plants for protein extraction.2.Standardize
protein extraction techniques.3.Develop fortified foods from
protein concentrates

Methods: Selection of Study Area was done through purpo-
sive sampling technique.Data was collected using standardized
survey schedule. Nutritional analysis was done through Proxi-
mate analysis andassessment of toxicants was also done. Pro-
tein extraction was done by the method given by A.E. Ghaly
et al. in American Journal of Applied Sciences 7 (3): 331-342,
2010.Value added products using traditional recipes were de-
veloped. Sensory evaluation of developed products was done
to ascertain the feasibility of protein extracts for food fortifi-
cation.

Results: 152 families in 22 villages were studied to iden-
tify indigenous wild plants known for their nutritional pro-
perties.6 most popular used plants Rumex dentatus, Murraya
koenigii, Bahunia variegata, Chenopodium, Urtica dioica, and
Amaranthus caudatus were shortlisted for analysis. Nutritio-
nal estimation of plants revealed that Chenopodiumhad the
highest protein content(19.215%). Rumex dentatus had oxalic
acid content of 0.2025 as well as a 50% increased protein con-
centration in the extracted protein concentrate. Different ratios
of protein concentrates of Rumex dentatus and Urtica dioica
were incorporated as an ingredient in a popular local snack
called “mathri”. Sensory evaluation of the snack revealed that
“mathri”with 10% Urtica dioica protein concentrate had higher
acceptability than “mathri”with 20% content. The response was
similar for Rumex dentatus. Between the 2 protein sources the
former had a better acceptance.

Conclusions:Based on the protein content it may be con-
cluded that Chenopodium leaf protein concentrate has better
potential for utilization as an enriching component of the local
diet in the Himalayas.

Key words: Protein Concentrates, Indigenous plants, Hi-
malayas, Chenopodium
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EVALUATION OF MACRO AND MICRO NUTRIENT
COMPOSITION ON SOME PROCESSED LESSER
KNOWN GREEN LEAFY VEGETABLES IN SOUTH
EAST NIGERIA

O. Grace Taiwo Olawale', O. Olawale? N. Joy Ugo', U.
Rose kelechi’

'University of Nigeria Nsukka, Nigeria
2Department of Biochemistry, Federal University
Wukari, Taraba State, Nigeria

Background and objectives: Lesser known vegetables
(LKVS) that have high nutritional and medicinal values are
in most cases reported not to be in regular utilization and
consumption because they are going extinct. Our objective
is to evaluate macro and micro nutrient compostion of some
processed LKVS (Vitex doniana, Pteracarpus santalinoides,
Myranthus arboreus, Ficus capensis, Ficus thonningli and Mu-
cuna pruriens).

Methods: The sampled leaves were separated into three
equal parts; one part was shade dried and milled, second part
was cooked for five minutes and the third was blended raw.
The macro and micro nutrient composition were analysed che-
mically in triplicates by standard methods of AOAC. The data
collected were subjected to statistical ananlysis and means were
compared using the analysis of variance (ANOVA) and FLSD
at 0.05% level of probability.

Results:The results macro and micro nutrient content
showed that M. pruriens had (17.42%) protein and crude fi-
bre (10.82%); P. santalinoides (15.09%) protein and crude fi-
bre (14.73%); V. doniana had (13.85%) protein and crude fibre
(7.67%). Vitamin C, A, and calcium content of E.capensis were
(6.25 mg, 42.92 mg and 158.58 mg/100 g) respectively while F.
thonningli had highest vitamin C (59.69 mg/100 g). Generally,
shade drying increased significantly (P<0.05) some of the ma-
cro and micro nutrient such as protein, crude fibre, ash, iron
and calcium.

Conclusion: We recommend the consumption of these ve-
getables because of their high nutrient composition

Key words: Macro and micro nutrient evaluation, proces-
sing, green leafy vegetables
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THE HIGHERTHE INTAKE OF PROCESSED AND UL-
TRA-PROCESSED FOOD PRODUCTS, THE LOWER
THE AMOUNT OF FRUITS IN THE BRAZILIAN DIET

A P. Martins', D. Canella’, M L. Louzada’, L. Baraldi’,
R. Levy'? R. Claro'3, J C. Moubarac', G. Cannon’, C A.
Monteiro’

'Nucleo De Pesquisas Epidemiolégicas Em Nutricao
E Saude - NUPENS/USP, Brazil

’Departamento de Medicina Preventiva da Faculda-
de de Medicina da Universidade de Sdo Paulo
3Departamento de Nutricao da Escola de Enferma-
gem da Universidade Federal de Minas Gerais

Background and objectives: Processed food products are
manufactured by adding substances such as salt, sugar, or oil to
whole foods. Ultra-processed products are formulated mostly
or entirely from industrial ingredients, and typically contain
little or no whole foods. These products are unhealthy. They
have an unbalanced nutrient profile, they are liable to be over-
consumed, and they tend to displace fresh and minimally pro-
cessed foods. The objective of this study was to evaluate the
association between consumption of processed and ultra-pro-
cessed products and the consumption of fruits, in Brazil.

Methods: Data analyzed were from a national representati-
ve sample of 34,003 Brazilians aged >10 studied in 2008-2009.
Dietary data were obtained through two 24-hour food records.
For this study, foodstuffs were classified into three groups: pro-
cessed or ultra-processed products; fresh fruits; and all other
food items. We estimated the amount (in grams) and the die-
tary share (% of total calories) of fruits according to quintiles
of the dietary share of processed and ultra-processed products.
The association between consumption of processed or ultra-
processed products and consumption of fruits was tested by
linear regression, controlling for income.

Results:The dietary energy share of processed and ultra-
processed products averaged 30.5%. This ranged from 5.4%
of total dietary energy in the lowest quintile, to 60.1% in the
highest quintile. The share of fruits averaged 3.0%. This decrea-
sed across the quintiles of the share of processed and ultra-pro-
cessed products, from 3.4% to 2.7%. This inverse association
increased after control for income. Income-adjusted intake of
fruits among people in the lowest quintile of processed and
ultra-processed products consumption was 14 g higher than
the intake in the highest quintile (p<0.05).

Conclusions: The higher the intake of processed and ultra-
processed food and drink products, the lower the amount of
fruits in the Brazilian diet.

Key words: food processing, fruits, Brazil
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STUNTING AMONG CHILDREN UNDER TWO
IN RURAL NEPAL: THE ROLE OF WOMEN'S EM-
POWERMENT IN AGRICULURE

Kenda Cunningham’, Elaine Ferguson’, Ricar-
do Uauy'? Purnima Menon’, George Ploubidis’,
Suneetha Kadiyala®, Marie RueP, Bhavani Shankar*

'Department of Population Health, London School
of Hygiene and Tropical Medicine, London, UK
?Institute of Food Nutrition and Food Technology
(INTA), Santiago, Chile

3Poverty Health and Nutrition Division, Internatio-
nal Food Policy Research Institute, Delhi, India
“Center for Development, Environment, and Pover-
ty, School of Oriental and African Studies, London,
UK

Background and objective: Undernutrition among Nepa-
li children (<5y) is high; 41% stunted, 29% underweight, and
11% wasted. Women’s disempowerment is hypothesized to
contribute to persistent child malnutrition in South Asia, since
women are primary caregivers. This study investigates the con-
tribution of women’s empowerment in agriculture to undernu-
trition among children (<2y) in rural Nepal.

Methods: We conducted a cross-sectional survey of 1,787
rural households with children (<2y) in 16 districts of Nepal.
Multivariate regression analyses were used to test associations
of child (<2y) undernutrition and women’s empowerment in
agriculture including decision-making regarding household
food production, access to resources, control of income, com-
munity leadership, and time devoted to work and leisure acti-
vities. Regression models were used to adjust for district-level
clustering and control for child, maternal, and household cha-
racteristics.

Results: Women’s empowerment in agriculture is positively
associated with HAZ (p=0.41, P=0.001, R2=0.33) and WAZ
(p=0.32, P=0.040, R2=0.20), but not WHZ, even after contro-
lling for child age and sex; maternal age, height, and educa-
tion; and household socio-economic status and total number
of children under five. Four domains of women’s empower-
ment in agriculture explain most of the statistically significant
association with HAZ: access to and decision-making on cre-
dit (=0.26, P=0.003), control of income ($=0.24, P=0.001),
confidence speaking in public (f=0.30, P=0.002), and time
for leisure activities ($=0.36, P=0.001). For WAZ, access to
and decision-making on credit ($=0.21, P=0.028), control of
income (B=0.18, P=0.024) and autonomy in production de-
cisions (f=0.20, P=0.045) are statistically significant, whereas
time for leisure activities is only marginally significant ($=0.26,
P=0.077).

Conclusion: Women’s lack of empowerment contributes to
low child HAZ and WAZ in rural Nepal. Programs and policies
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prioritizing women’s empowerment within agricultural house-
holds are required to address undernutrition, particularly du-
ring the most vulnerable period of the first two years of life.

Key words: Under-nutrition, South Asia, women’s em-
powerment.
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TOTAL ENERGY AND SATURATED FAT INTAKE MO-
DULATE THE ASSOCIATION BETWEEN AN OBESI-
TY GENETIC RISK SCORE AND BMI

P. Casas Agustench'?, D. Arnett’, C. Smith', C. Lai’, L.
Parnell’, I. Borecki*, Y. Lee’, J. Ordovds

'Nutrition and Genomic Laboratory, Jean Mayer
United States Department of Agriculture Human
Nutrition Research Center on Aging at Tufts Univer-
sity, Boston, USA

2Instituto Madrilefio de Estudios Avanzados (IM-
DEA) Alimentacion, CEl UAM+CSIC, Madrid, Spain
3Department of Epidemiology, School of Public
Health, and Clinical Nutrition Research Center, Uni-
versity of Alabama at Birmingham, USA

“Division of Statistical Genomics in the Center for
Genome Sciences, Washington University School of
Medicine, Sant Louis, USA

*Department of Cardiovascular Epidemiology and
Population Genetics, Centro Nacional de Investiga-
ciones Cardiovasculares (CNIC), Madrid, Spain

Background and objectives: Combining multiple genetic
variants related to obesity into a global genetic risk score (GRS)
might improve identification of individuals at risk of develo-
ping obesity. Moreover, characterizing gene-diet interactions is
a research challenge aimed at investigating dietary recommen-
dations for individuals with higher predisposition to obesity.
The aim was to analyze the association between obesity GRS
and BMI in a US population, with focus on gene-diet interac-
tions with total and saturated fat intake.

Methods: A cross-sectional study including 783 parti-
cipants from the Genetics of Lipid lowering Drugs and Diet
Network study. A weighted GRS was calculated based on 11
obesity-associated variants. Biochemical measurements were
made by using standard procedures. Dietary intakes were esti-
mated with a validated questionnaire.

Results: Interactions were observed between total energy
and fat intake and the obesity GRS for BMI (P for interac-
tion=0.021 and 0.004, respectively for continuously evaluated
dietary and GRS variables). We also identified an interaction
between saturated fat intake and GRS evaluated continuously
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for BMI (P for interaction=0.004). Finally, we obtained similar
results when the GRS was evaluated dichotomously according
to low and high values (P for interaction=0.034 for categori-
cal GRS). In subjects with high GRS, saturated fat intake was
associated with greater BMI (B=0.0861 kg/m?* 95% CI: 0.0109
to 0.1612; P=0.025) but in those with low GRS, saturated fat
intake was not associated with BMI (f=0.0130 kg/m? 95% CI:
-0.0463 to 0.0723; P=0.668).

Conclusion: Total energy and saturated fat intake interact
with an obesity GRS in determining BMI in a US population.

Key words: BMI, genetic risk score, saturated fat
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OBESITY IN ADOLESCENTS FROM SOUTH OF EU-
ROPE VERSUS CENTER-NORTH OF EUROPE: ROLE
OF PHYSICAL ACTIVITY, DIET AND GENETICS

F B. Ortega'’
'University of Granada, Granada, Spain

Background and objectives: Coordinated European pro-
jects using standardized methodology can identify health in-
equalities across Europe. The HELENA study, involving ado-
lescents from 10 European cities provides a unique opportunity
to address this issue. We aimed to: 1) compare overweight/obe-
sity prevalence and adiposity levels in adolescents from South
versus Center-North of Europe; 2) explore whether physical
activity (PA), diet or selected genetic factors explained these
differences.

Methods: The HELENA study comprised 3528 adolescents
from South (4-cities) and Center-North (6-cities) of Europe.
Fitness (strength, speed-agility and cardiorespiratory fitness),
total and central fatness (anthropometry and bioelectrical im-
pedance analysis (BIA)) and cardiometabolic risk (z-scores
including fitness, fatness, lipids, insulin resistance and blood
pressure markers) were assessed. The analyses were adjusted
for socioeconomic factors, objectively measured PA (accele-
rometry), total energy intake and diet quality, and genetic va-
riants of the FTO rs9939609 polymorphism.

Results: The prevalence of overweight/obesity was higher
in adolescents from South compared to Center-North of Eu-
rope, i.e. 31% versus 21%, Odds Ratio=1.7, 95% Confidence
Interval=1.42-2.05. Likewise, adolescents from South of Euro-
pe had higher levels of total and central fatness, as indicated by
body mass index, fat mass and waist circumference, compa-
red to adolescents from Center-North of Europe, all P<0.001.
Differences in total and central fatness were not explained by
PA, nor energy intake, diet quality or FTO rs9939609 polymor-
phism.

Conclusions: Adolescents from South of Europe are fatter
than those from Center-North of Europe, yet the causes for
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these geographical differences remain. The inclusion of diffe-
rent markers of total and central fatness measured by different
methods, the objective assessment of PA, the inclusion of die-
tary and genetics variables, and the thorough standardization
of the measurements and timeframe for data collection, make
of this study one of the most comprehensive examinations
about health inequalities in adolescence across Europe.

Key words: fatness, obesity, body fat distribution, adoles-
cence
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RIBOFLAVIN LOWERS BLOOD-PRESSURE IN
HYPERTENSIVE’S WITH THE MTHFR 677TT GENO-
TYPE

M. Ward', C. Wilson', J. Strain', J. Scott?, T. Trouton?, B.
Hoeft, P. Weber’, L. McAnena', G. Horigan’, H. McNul-
ty’

'Northern Ireland Centre for Food and Health, Uni-
versity of Ulster, Coleraine, Northern Ireland, UK
2School of Biochemistry and Immunology, Trinity
College Dublin, Dublin, Ireland

3Cardiac Unit, Antrim Area Hospital, Antrim, Nor-
thern Ireland, UK

*DSM Nutritional Products Itd., Kaiseraugst, Switzer-
land

Background and objectives: Intervention with ribofla-
vin has been shown to produce a genotype-specific lowering
of blood pressure (BP) in premature cardiovascular disease
(CVD) patients homozygous for the 677C>T polymorphism
(TT genotype) in the gene encoding the enzyme methylene-
tetrahydrofolate reductase (MTHFR)1. Whether this effect is
confined to high risk CVD patients is unknown. The aim of this
randomized trial, therefore, was to investigate the responsive-
ness of BP to riboflavin in hypertensive individuals with the TT
genotype but without overt CVD.

Methods: From an available sample of 1427 hypertensive
patients, 157 with the MTHFR 677TT genotype were identi-
fied, 91 of whom agreed to participate in the trial. Participants
were stratified by systolic BP and randomized to receive place-
bo or riboflavin (1.6mg/d) for 16 weeks.

Results: A significant improvement in the biomarker status
of riboflavin was observed in response to intervention. Corres-
pondingly, despite being prescribed multiple classes of antihy-
pertensive drugs, a significant decrease from 141.8 mmHg +
19.4 mmHg to 137.1 mmHg + 19.8mmHg in systolic BP was
achieved (P=0.031), with no significant change in diastolic BP.

Conclusion: In conclusion, these results show that ribo-
flavin supplementation targeted at hypertensive individuals
with the MTHEFR 677TT genotype can significantly lower BP

Abstracts

compared to treatment with antihypertensive drugs alone, and
indicate the potential for a personalized approach to the ma-
nagement of hypertension in this genetically at-risk group. 1.
Horigan G, McNulty H, Ward M et al. (2010) J Hypertens 28,
478-486.

Key words: Hypertension, MTHEFR, riboflavin
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CHRONO-NUTRITION: MOLECULAR MECHANISM
OF DISRUPTION OF LIVER CLOCK BY IRREGULAR
FEEDING

1. Oda, Y. Kataoka, S. Kobayashi, D. Yamajuku

Laboratory of Nutritional Biochemistry, Nagoya
University, Japan

Background and objectives: Circadian rhythms in peri-
pheral tissues are controlled strongly by feeding, including
the liver. We have demonstrated that suppression of feeding
timing (irregular feeding) shows hypercholesterolemia in rats
even if rats eat the same amount of same diet (1). In addition,
the feeding has been revealed to synchronize the liver clock
via insulin (2). In the present study, in order to examine how
suppression of feeding timing act on core clock genes in the
liver, we measured clock gene expression at mRNA level and at
transcription level.

Methods: Male Wistar rats were challenged by an irregu-
lar feeding regimen. Results and discussion: Serum choleste-
rol level was increased in the irregular feeding group, and the
peak of CYP7A1 gene expression advanced. The peak of DBP
gene expression also advanced. However, apparent advance of
DBP transcription was not observed, although it was advan-
ced. Therefore, phase advance of DBP mRNA level was mainly
due to the stability of the mRNA by irregular feeding. On the
other hand, Decl became bimodal and Dec2 rhythm was lost
at mRNA and transcription levels. Amplitude of Clock, Per1,2
and Cryl rhythms was smaller at mRNA and transcription le-
vels. There was no effect on Rev-erba,p, RORa and Bmall.

Conclusions: From the above results, the irregular feeding
disrupt Decl,2 rhythm and reduced the amplitude of the core
clock gene loop, then leading to phase advance of DBP and
CYP7AL. Irregular feeding broke hepatic circadian rhythm of
clock genes at a transcription level, causing abnormalities of
lipid metabolism. 1) Yamajuku, D. et al., Circulation Res. 105,
545-548 (2009) 2) Yamajuku, D. et al., Scientific Rep. 2, 439;
DOI:10.1038/srep00439 (2012)

Key words: feeding timing, liver clock, clock gene, circa-
dian rhythm
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DIETARY LOW PROTEIN COMBINED WITH HIGH
FAT INDUCES ABDOMINAL FAT ACCUMULATION
IN RATS

L. Otani’, T. Mori’, A. Koyama', K. Saito', S-I. Takahashi?,
H. Kato'

'Food for Life, Organization for Interdisciplinary
Research Projects, The University of Tokyo, Japan
2Animal Sciences, Graduate School of Agricultural
and Life Sciences, The University of Tokyo, Japan

Background and objectives: Although dietary protein res-
triction is well known to have a strong impact on body com-
position and energy balance, the mechanism underlying the
alteration of glucose and lipid metabolism by protein nutrition
remains to be elucidated. It was reported that dietary supple-
mentation with arginine also affects lipid metabolism. Here
we examined in mature rats the effects of protein restriction
combined with high fat and arginine supplementation on body
fat deposition. Then the hepatic gene expression profiles were
compared focusing mainly on the regulation of glucose and li-
pid metabolism.

Methods:Male Wistar rats were divided into 5 groups, nor-
mal protein group (15P: 15% protein, 12.5% kcal fat), normal
protein-high fat group (15P-HF: 35% kcal fat), low protein
group (5P: 5% protein, 12.5% kcal fat), low protein-high fat
diet group (5P-HF), and low protein-high fat with 2% argini-
ne diet group (5P-HFA). Total RNA was extracted from the li-
ver and subjected to DNA microarray analysis. 5P-HF group
showed increased abdominal fat weight and increased ectopic
lipid content (liver and muscle) as compared with rats of 15P
or 5P group. These effects were alleviated by arginine supple-
mentation (5P-HFA). No difference was observed in abdomi-
nal fat weight and ectopic lipid content between 15P-HF and
15P group. Hierarchical clustering analysis of DNA microarray
data demonstrated clear separation of low protein diet groups
(5P, 5P-HF, 5P-HFA) and normal protein diet groups (15P,
15P-HF). In addition, low protein-high fat diet groups showed
higher expression of genes related to glycolysis and fatty acid
synthesis, which remain unchanged or even decreased in 15P-
HE

Conclusions:Feeding low protein diets may accelerate de
novo synthesis of fatty acid through up-regulation of related
genes, leading to accumulation of visceral and ectopic fat.

Acknowledgements:This work was supported by the Pro-
gram for Promotion of Basic and Applied Researches for Inno-
vations in Bio-oriented Industry.

Key words: low-protein diet, high-fat diet, obesity, insulin
sensitivity
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THE ANTI-PROLIFERATIVE EFFECT OF BOWMAN-
BIRKINHIBITORS ON HT29 COLON CANCER CELLS
IS ASSOCIATED WITH THE INHIBITION OF SERINE
PROTEASES

A. Clemente’, M Carmen. Marin-Manzano', M Carmen.
Arques’, C. Domoney?

'Department of Physiology and Biochemistry of
Animal Nutrition, Estacion Experimental Del Zaidin
(CSIQ), Granada, Spain

2Department of Metabolic Biology, John Innes Cen-
tre, Norwich, UK

Background and objectives: Bowman-Birk inhibitors
(BBI) from legumes are naturally-occurring plant protease
inhibitors which inhibit specifically serine (predominantly
trypsin- and chymotrypsin-like) proteases. BBI can survive
both acidic conditions and the action of proteolytic enzymes
within the stomach and small intestine, permitting physiologi-
cally relevant amounts to reach the large intestine where they
may exert anti-carcinogenic and anti-inflammatory properties.
Recent studies have demonstrated a significant concentration-
and time-dependent decrease in the growth of HT29 human
colon adenocarcinoma cells in vitro, following treatment with
BBI from several legume sources, including soybean, pea and
lentil. In this study, we have investigated the relationship bet-
ween the anti-proliferative properties of TI1, a major isoinhi-
bitor from pea seeds, on colon cancer cells and the inhibition
of serine proteases.

Methods: Using HT29 colon cancer cells, we have compa-
red the effect on cell growth of variant TI1 proteins, heterolo-
gously expressed in Pichia pastoris. The study included a mu-
tant protein, engineered to have an amino acid substitution at
the P1 position of each inhibitory domain.

Results: The active TI1 protein inhibited both trypsin and
chymotrypsin, with Ki values at nanomolar concentrations,
whereas the mutant protein was inactive against both serine
proteases. The proliferation of HT29 colon cancer cells was
significantly affected by active TII in a dose-dependent man-
ner (IC50 = 3117 uM); in contrast, the mutant protein did not
show any significant suppressive effect on cell growth. Neither
protein affected the growth of control non-malignant colonic
fibroblastic CCD-18Co cells.

Conclusions: Cellular serine proteases should be conside-
red as BBI targets in further investigations of their chemopre-
ventive properties during early stage colorectal carcinogenesis.

Key words: Bowman-Birk inhibitors, cell proliferation, co-
lorectal cancer cells, protease inhibition, serine proteases
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ALDOSE REDUCTASE (AR) ACTIVITY IN RBCS & AR
ACTIVITY AND EXPRESSION IN TUMORS OF HU-
MAN CANCER SUBJECTS

U. Putcha', B. Reddy?, A. Katla', S. Krishnakumar', N.
Duvvurd?, V. Guduru?, C. Simhadr?, S. Muktas, K. Neela-
la’, A. Sekaran®

'Division of Pathology,National Institute of
Nutrition,Hyderabad,Andhra Pradesh, India
2Biochemistry Division,National Institute of
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3Department of Gastroenterology, Asian Institute of
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‘Department of Surgical Gastroenterology, Asian
Institute of Gastroenterology,Hyderabad,Andhra
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*Department of Surgery, Sowmya
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"Department of Pathology,SCR Main
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8Pathology Department,Asian Institute of Gastroent
erology,Hyderabad,Andhra Pradesh, India

Background and objectives: Cancer is one of the leading
causes of human morbidity and mortality around the world.
The Aldo-keto-reductase (AKR) family has 140 proteins inclu-
ding Aldose reductase (AR or AKR1B1) and AR like proteins
(AKR1BI10). AR is the rate-limiting polyol pathway enzyme
that converts glucose into sorbitol and involved in secondary
complications of diabetes. It is also upregulated in many cancer
cells and is thought to be involved in resistance to chemothe-
rapeutic drugs. To study A) Specific activity of AR in RBCs.(B)
Specific activity and expression of AR and AKR1B10 in tumor
and non-tumor areas.

Methods: Whole blood samples were collected from 127
cancer patients and 60 Controls. Fresh post-surgical tumor tis-
sues (127) were from stomach (28), colon (21), rectum (14),
ovary(18), cervix (11), oral (19) and thyroid (16). AR and
AKR1B10 were studied by immunoblotting [for expression]
and enzyme activity studies. Histopathology evaluation for ty-
ping and grading of tumors was done. Statistical analysis was
done using Mann-Whitney U- test.

Results: Specific activity of AR in RBCs of patients was
significantly increased compared to Controls and in all three
grades of tumors. Specific activity and expression of AR and
AKRI1BI10 levels were increased in tumors compared to non-
tumor samples of stomach, cervix, ovary, oral and thyroid sam-
ples.
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Conclusions: Our study indicates for the first time, pre-
sumably, that increased AR activity levels in RBCs correlated
with increased levels in tumors and may be useful as an indi-
cator to denote a malignant process underway (stomach, cer-
vix, ovary, oral and thyroid), which could alert the individual
to seek medical opinion and extensive screening for detecting
possible malignancy at an early stage and improve quality of
life in such subjects. Also, AR is not increased in all tumors.

Key words: Aldosereductase, activity, expression, RBC, tu-
mor.
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INFLUENCE OF DIET ON COLONIC FERMENTA-
TION AND ENDOGENOUS FORMATION OF N-NI-
TROSO COMPOUNDS

S W. GratZ', A J. Richardson?, C. Fyfe?, A M. Johnstone?,
G. Holtrop?

'Biomathematics and Statistics Scotland, Aberdeen,
UK

2Rowett Institute of Nutrition and Health, University
of Aberdeen, UK

Background and objectives: High-protein, low carbohy-
drate diets are popular weight loss regimes. Nonetheless, nega-
tive effects on gut health might be expected if less carbohydrate
and more protein reach the large intestine, due to shifts in short
chain fatty acid (SCFA) patterns and the formation of protein
degradation products, including potentially carcinogenic N-
nitroso compounds (NOC). Diet is the main driver for endo-
genous N-nitrosation with red meat being the most important
factor, while nitrate and vitamin C also contribute. Previous
studies have focused on single dietary components, but to date
no study has investigated the combined effect of various die-
tary components. The aim of the current study was to assess the
impact of various dietary components on endogenous forma-
tion of NOC and faecal SCFA.

Methods: We conducted three studies in obese men com-
paring body weight maintenance diets and different high pro-
tein weight loss diets. Dietary intakes were estimated from
food diaries and correlated with faecal fermentation products
and NOC. We studied the effect of protein components (total
protein, total meat, red and white meat), carbohydrate compo-
nents (total carbohydrates, digestible and non-digestible car-
bohydrates), and vitamin C and nitrate on NOC.

Results: We observed that shifts in the dietary carbohydra-
te/protein ratio resulted in alterations in faecal SCFA patterns.
Furthermore, using random effects multiple linear regression,
we confirmed red meat as the strongest contributor to endo-
genous NOC formation, but nitrate, vitamin C, non-starch
polysaccharides and total energy also played a significant role.
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Conclusions: We have identified the contributions of va-
rious dietary components to endogenous NOC formation and
formulated a prediction model for NOC formation in obese
men, based on their dietary intakes. This model could improve
the estimation of endogenous NOC formation in epidemiolo-
gical studies into diet and cancer, which is currently based on
red meat intake only.

Key words: N-nitroso compounds, diet, faeces, fermenta-
tion
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MATERNAL OBESITY, PRE-PREGNANCY AND GES-
TATIONAL DIABETES AND IMPACT ON BIRTH SIZE
OF OFFSPRING, AUSTRALIA

P H. Lahmann’, K. Gibbons?, A P. Hills? S. Street?, H D.
Mclintyre?

'School of Population Health, University of Queens-
land, Herston Road, Herston, Australia

’Mater Medical Research Institute, Brisbane, Austra-
lia

3Mater Clinical School, Brisbane, Australia

Background and objectives: Maternal obesity and diabetes
(DM) are established risk factors for fetal overgrowth. Less is
known about the extent birthweight (BW) and other indicators
are affected by different grades of maternal obesity. We exami-
ned the maternal obesity-birth size association according to
obesity levels, and investigated whether BMI modified the pre-
pregnancy DM-birth size relationship.

Methods: Retrospective cohort study of 71,510 women
with singleton pregnancies, available pre-pregnancy BMI(kg/
m2) and offspring BW(g), who gave birth in a tertiary referral
maternity hospital, Brisbane (01/1998-12/2009). Anthropome-
tric birth measures included BW, birth length (cm), and pon-
deral index (PI, g/cm3), small (<10th centile) and large (>90th
centile) for gestational age (SGA, LGA), and macrosomia
(BW=4000g). We used multivariate logistic regression models
to derive odds ratios (ORs) for the association of maternal BMI
with birth size, based on five BMI categories (18.5-25, referen-
ce; 25-30; 30-35; 35-40; 240), and for BMI>;40 vs. BMI 30-40,
adjusted for selected perinatal/maternal factors.

Results: Of all mothers (mean age 30.5y), 22% were
overweight (BMI 25-30), 13% obese (BMI>30). Mean BW, PI,
and %LGA and macrosomic newborns, increased significantly
across maternal overweight/obese categories, compared to
mothers with normal weight. Among obese mothers the risk
of a macrosomic birth or high PI (>90th centile) at birth was
approximately 2.5-fold or 1.5-fold higher, respectively, than in
reference mothers. The likelihood of high BW offspring was
not significantly greater among mothers with BMI>40 compa-
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red to those with reference BMI 30-40 (adj. OR=1.14, 95%CI
0.96-1.35), neither was the risk of high PI, or LGA. After ad-
justment for BMI, pre-pregnancy DM, remained a significant
risk factor for macrosomia, high PI and LGA; gestational DM
was a risk for LGA only.

Conclusions: Higher maternal BMI is strongly related to
fetal size while risk differences between morbidly obese and
obese women remain small.

Key words: maternal BMI, birthweight, macrosomia
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LOW OMEGA-3 INDEX IN PREGNANCY IS A POS-
SIBLE BIOLOGICAL RISK FACTOR FOR POSTPAR-
TUM DEPRESSION

M W. Markhus', | E. Graff', S. Skotheim? H C. Braarud? K
M. Stormark?, L. Frayland', M K. Malde’

'National Institute of Nutrition and Seafood Re-
search (NIFES), Bergen, Norway

’Regional Centre for Child and Youth Mental Health
and Child Welfare/Uni Health/Uni Research, Bergen,
Norway

Background and objectives: Postpartum depression (PPD)
is a common disorder affecting 10-15% women in the postpar-
tum period. PPD can disrupt early mother-infant interaction,
and thus constitutes a risk factor for child development. Re-
cently, attention has been drawn to the hypothesis that a low
intake of marine omega-3 fatty acids in pregnancy can be a risk
factor for PPD. The hypothesis tested in this study was that a
low marine omega-3 fatty acid status in pregnancy might be a
risk factor for PPD.

Methods: In a community based prospective cohort in a
municipality in Western Norway, we investigated both nutri-
tional and psychological risk factors for postpartum depres-
sion. The source population was all women who were preg-
nant within the period November 2009 - June 2011. The fatty
acid status (relative and absolute amount) in red blood cells
was assessed in the 28th gestation week and participants were
screened for postpartum depression using the Edinburgh Pos-
tpartum Depression Scale (EPDS) 3 months after giving birth.

Results: In a simple regression model, the omega-3 index
was associated with the EPDS score in a nonlinear inverse
fashion with an adjusted R square of 17. The omega-3 index
explained 16% of the variation in the depression score. The
DHA content, omega-3 index, omega-3/omega-6 ratio, and the
omega-3 HUFA score were all inversely correlated with the de-
pression score. Depression scores of participants in the lowest
omega-3 index quartile were significantly lower than the three
other omega-3 index quartiles.
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Conclusions: In this study population, low omega-3 index
in late pregnancy was associated with higher depression score
three months postpartum in an inverse non-linear fashion.

Key words: Marine omega-3 fatty acids, pregnancy, mater-
nal omega-3 index, postpartum depression
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EFFICACY OF DRIED AMARANTH LEAVES (Ama-
ranthus cruentus) CONSUMPTION ON VITAMIN
A, IRON AND ZINC OF CHILDREN IN KAJIADO
COUNTY, KENYA

P. Chege’, E. Kuria', J.Kimiywe', H. Nyambaka?

'Department of Food, Nuttrition and Dietetics, Ken-
yatta University, Kenya

2Department of Chemistry, Kenyatta University,
Kenya

Background and objectives: Children under five years are
more vulnerable to deficiencies of vitamin A, iron and zinc with
a prevalence of 84%, 74% and 50%, respectively in Kenya. Mi-
nimal information exists on how intake of dried vegetables in-
corporated into cereal flours would translate to micronutrient
status. The study aimed to assess the efficacy of dried amaranth
leaves (DAL) on the status of vitamin A, iron and zinc among
children under fives in Kajiado, Kenya.

Methods: A pre-test—post-test control group design was
adopted. A comprehensive sample of 42 children aged 24 - 48
months for experimental group and 46 for control group was
used. A maize-amaranth blend porridge (85:15%) which pro-
vided at least 100% of the RDAs for vitamin A was used among
the experimental group while pure fermented maize flour was
used among the control group for six months. Serum levels for
[-carotene, retinol, ferritin and zinc were done at baseline and
after six months. Serum level analysis was done by use of AAS
(MINI VIDAS) for ferritin and Shimadzu AA-680 for zinc le-
vels. HPLC was used to for serum - carotene and retinol. Data
were analyzed using SPSS computer software.

Results: Majority of the children from both groups had low
mean serum levels for retinol, B- carotene, ferittin and zinc
at baseline showing deficiency. This significantly increased
(p<0.05) by 25.6%, 232.7%, 28.0% and 28.9% for serum retinol,
B- carotene, ferittin and zinc, respectively among the experi-
mental group by the sixth month. The change among the con-
trol group was not significant (p>0.05).

Conclusions: Results suggest the role of DAL in improving
micronutrients. Use of DAL incorporated into cereals can sig-
nificantly increase micronutrients intake. This study recom-
mends the use of DAL as part of diet for children.

Key words: Dried amaranth leaves, retinol, -carotene, fe-
rritin, zinc
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FIRST TRIMESTER FOLIC ACID SUPPLEMENTA-
TION ENHANCES FOLATE STATUS THROUGHOUT
PREGNANCY AND REDUCES THE EFFECT OF THE
MTHFR 677C>T POLYMORPHISM.

O. Bueno?, P. Cavallé-Busquets*’, J D. Ferndndez-
Ballart™?, M. Ballesteros*, M I. Berrocal-Zaragoza'?, J.
Salat-Batlle'?, S. Fernandez-Roig'?, C J. Garcia-Mingui-
lldn'?, P. Solé-Navais'?, M M. Murphy'>

'Area of Preventive Medicine and Public Health, Fa-
culty of Medicine and Health Sciences, Universitat
Rovira i Virgili (URV), ISPV, Reus, Spain

2CIBER Fisiopatologia de la Obesidad y Nutricién
(CB06/03) Instituto Carlos lll, Spain

3Unit of Obstetrics and Gynaecology, Hospital Uni-
versitari Sant Joan de Reus, Spain

“Unit of Obstetrics and Gynaecology, Hospital Uni-
versitari Joan XXIIl de Tarragona, Spain

SFinancial Support: Comisién Interministerial de
Ciencia y Tecnologia, Spain (SAF2005/05096); The
Spanish Ministry of Health (Instituto de Salud Carlos
I, Fondo de Investigaciones Sanitarias), project
P1:10/00335; Institut d’Investigacié Sanitaria Pere
Virgili

Background and objectives: We investigated whether high
first trimester plasma folate (PF) status modulates the effect of
the MTHFR 677C>T polymorphism on red cell folate (RCF)
during pregnancy.

Methods: 443 women from the Reus-Tarragona Birth Co-
hort (NUTCIR phase; University hospitals Sant Joan, Reus,
Joan XXIII, Tarragona) were prescribed a first trimester daily
supplement containing 400 pg of folic acid and 2 ug of cyanoco-
balamin. The MTHEFR 677C>T polymorphism was determined
and also PF and RCF at <12, 15, 24-27 and 34 gestational weeks
(GW), and labor (PF). PF tertiles were used as an indicator of
folic acid supplement use. We investigated how they affected
the association between the MTHFR 677C>T polymorphism
and RCE

Results: 47.9% of the participants adhered strictly to, 16.5%
sporadically to and 31.2% exceeded the recommended supple-
ment regime. We excluded non-users (4.5%). Between 15 and
24-27GW, PF was reduced between 35%-46% in all supplement
groups, and then no further. At labor, it was highest (15 [12.6-
17.8] nmol/L) in the “excess” group (p<0.001). No differences
in RCF were observed between MTHFR 677C>T homozygo-
tes (18.3%) and wild types (34.5%) at any time of pregnancy
in participants that had high tertile >32.5 nmol/L) first tri-
mester PE. However, RCF (nmol/L) [mean (95%CI),*p<0.05]
was lower in homozygotes compared to wild types with low
tertile PF <19.9 nmol/L) at 15GW: 721 (603,864) versus 968

Ann Nutr Metab 2013;63(suppl 1):1-1960 195



(818,1146)%, low <8.6 nmol/L) or mid (>8.6-<16.2 nmol/L)
tertiles at 24-27 GW: 646 (540-774) vs 830 (750,919)* and 959
(844,1090) versus 1118 (1035,1207)* respectively; low (<6.9
nmol/L) or mid (>6.9-<13.2 nmol/L) tertiles at 34GW: 521
(454,597) versus 634 (575,699)* and 697 (550,882) versus 850
(765,944), (p=0.066).

Conclusions: High first trimester folate status is associated
with higher RCF and no effect of the MTHFR 677C>T poly-
morphism on RCE, for the duration of pregnancy.

Key words: folic acid, pregnancy, MTHEFR 677C>T, supple-
mentation
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THE DIETARY PATTERNS OF MOTHERS DURING
PREGNANCY, THEIR CHILD AT AGE FIVE YEARS
AND CHILD WEIGHT STATUS.

C. Murrin, A. Shrivastava, C. Kelleher

School of Public Health, Physiotherapy, and Popu-
lation Science, Unversity College Dublin, Dublin,
Ireland

Background and Objectives: Children’s diet patterns are
likely to be influenced by their mothers’ diet pattern. The aim
of this study was to examine whether diet patterns of mothers
during pregnancy and diet patterns of their children can pre-
dict child obesity.

Methods: Food frequency methods were used to assess the
food intake of children and mothers in the Lifeways Cross-
Generation cohort study. Dietary patterns for each group were
identified by principal components analysis.

Results: The child’s diet pattern at age five was significantly
associated with some of the maternal patterns during pregnan-
cy (n=437). The mother’s ‘health conscious’ pattern was corre-
lated with the child’s ‘healthy’ pattern (r=0.195, P<0.001) and
‘pasta and vegetable’ pattern (r=0.181, P<0.001). The strongest
relationship was found between the mother’s ‘processed’ pat-
tern and the child’s junk’ pattern (r=0.246, P<0.001). Further-
more the maternal ‘processed’ pattern was significantly negati-
vely correlated with the ‘pasta and veg’ pattern. In multivariate
logistic regression analysis the upper tertile of child ‘cereal and
juice’ (OR 0.44, 95%CI 0.21-0.91) and the middle tertile of the
‘pasta and veg’ patterns (0.37, 95%CI 0.18-0.75) were negatively
associated with overweight and obesity. Maternal processed
pattern during pregnancy was positively associated with offs-
pring overweight and obesity. These diet pattern associations
remained significantly associated in the model when adjusted
for other known risk factors including birthweight, maternal
prepregnancy BMI, smoking, education and parity.

Conclusion: Analysis of dietary food patterns amongst fa-
milies may help to develop dietary interventions that may be
more effective at different stages during the Lifecourse.
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CELL PHONE BASED PEER COUNSELING TO SUP-
PORT EXCLUSIVE BREASTFEEDING IS ASSOCIA-
TED WITH MORE FREQUENT HELP AND DECREA-
SED BREASTFEEDING PROBLEMS

E. Kamau-Mbuthia', S. Mbugua'’, A. Webb Girard?, S.
Kalungu', C. Sarange’, W. Lou?, W. Duan’, C-L. Dennis?,
L. Nommsen-Rivers®, B. Aidam®, D. Sellen’

'Department of Human Nutrition, Egerton Universi-
ty, Njoro, Kenya

’Hubert Department of Global Health, Emory Uni-
versity, Atlanta, USA

3Division of Biostatistics, Dalla Lana School of Public
Health University of Toronto, Toronto, Canada
“Faculty of Nursing, University of Toronto and
Women'’s College Research Institute, Toronto, Cana-
da

*Division of Neonatology, Cincinnati Children’s Hos-
pital, Cincinnati, USA

®World Vision International, Washington DC, USA
"Departments of Anthropology, Nutritional Scien-
ces and Dalla Lana School of Public Health, Univer-
sity of Toronto, Canada

Background and objectives: In Kenya cell phone use is high
and presents opportunities to support breastfeeding with lower
cost and wider reach as an mHealth innovation. Data from a
randomized intervention trial showing cell phone based sup-
port (CPS) increases the prevalence of exclusive breastfeeding
(EBF) were used to investigate pathways through which such
support may strengthen maternal efforts to meet breastfeeding
national recommendations.

Methods: Trained peer leaders (TPL=12) completed natio-
nal training to support EBF and supported both pregnant and
post-partum women randomized to CPS and monthly peer
support group (PSG) from late pregnancy (32-26 weeks) to 3
months postpartum. We analyzed maternal reports on breast-
feeding support and problems at home visits conducted at 3
months postpartum with women who had been randomly allo-
cated to CPS (153), PSG (173) or existing facility-based stan-
dard of care (SOC=control; 179).

Results: Mothers allocated to CPS were more likely to re-
port receiving postpartum help with breastfeeding (88.8%
vs 62.4% and 41.4% for PSG, SOC; p<0.0001) but not infant
feeding advice from health care workers or others. Fewer re-
ported any breast pain (2.6% vs 8.7% and 8.4% for PSG, SOC;
p=0.0513). Other indicators did not differ significantly, e.g. en-
gorgement (9.8% vs 12.1% and 14.5% for PSG, SOC; p=0.425).
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Conclusions:Cell phone based peer support is associated
with maternal reports of more frequent help with breastfeeding
between 1 week and 3 months postpartum. More frequent help
may mediate a relationship between cell phone based support
and increased EBE.

Key words: Exclusive breastfeeding, peer support, Health
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EFFECT OF BREASTFEEDING PATTERN ON
GROWTH AND MOTOR MILESTONE DEVELOP-
MENT OF INFANTS ATTENDING BABY CLINICIN A
NIGERIAN TEACHING HOSPITAL

H. Ene-Obong', D. Ihekuna?®

'Department of Biochemistry (Nutrition Unit), Uni-
versity of Calabar, Calabar, Cross River State, Nigeria
?Institute of Child health, University of Nigeria Tea-
ching Hospital, ltuku-Ozalla, Enugu, Enugu State,
Nigeria

Background and objectives: The first two years of life is
a “critical window” for the promotion of optimal growth and
development. This study examined the effect of breastfeeding
pattern on the growth and motor milestone development of
infants.

Methods: A longitudinal survey involving 130 mother-in-
fant pairs randomly selected during clinic days was conducted.
Mothers” background data and infant feeding practices were
collected using validated, pre-tested questionnaires. Duplicate
measurements of infants’ weights and heights were taken for
12months using standard procedures. Information on gross
motor milestones development were obtained from mothers
and confirmed using standard testing procedures. Data obtai-
ned were analyzed using descriptive statistics and analysis of
variance.

Results: Majority (75%) of mothers initiated breastfeeding
within 24hours. On enrollment, 60.8% practiced exclusive
breastfeeding (EBF), 23.8% predominant breastfeeding, and
15.6% partial breastfeeding. Only 30% of the population prac-
ticed EBF up to 6months; 86.2% were still breastfeeding at one
year. Exclusively breastfed infants had higher (p<0.05) weight
velocity in the first three months; that of partially breastfed in-
fants was higher from the 6th to the 10th month. Weight veloci-
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ty of predominantly breastfed infants was lower (p<0.05) than
that of the exclusively and partially breastfed infants especia-
lly from the 7th month. All nutritional indices were lower for
predominantly breastfed infants. Possible risk of obesity was
higher among exclusively and partially breastfed infants. The
mean ages for development of all the milestones were lower
than the mean ages recommended by the World Health Or-
ganization, except for standing with assistance (8.18months),
which was still within the range of values recommended. Ex-
clusively breastfed infants walked with assistance and walked
alone earlier than predominantly breastfed infants

Conclusion: Concerted and deliberate efforts must be con-
tinued in order to improve and promote appropriate infant fee-
ding practices in baby clinics

Key words: Breastfeeding pattern, growth, motor milestone
development
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THE DIETARY EFFECT OF SERVING SCHOOL
MEALS BASED ON THE NEW NORDIC DIET - A
RANDOMISED CONTROLLED TRIAL IN DANISH
CHILDREN

R. Andersen’, A. Biltoft-Jensen’, T. Christensen’, E W.
Andersen?®, M. Ege’, A V. Thorsen’, V K. Knudsen’, S-M.
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nical University of Denmark, Denmark
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Faculty of Science, University of Copenhagen,
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Background and objectives: The OPUS study is a school-
based intervention study testing selected health effects of New
Nordic Diet (NND). Children are served lunch and snacks ba-
sed on NND. The hypothesis is that Danish school children eat
a healthier diet when receiving NND school meals as compa-
red with packed lunch brought from home. To investigate the
effects on intake of selected macronutrients in Danish school
children when served school meals based on NND compared
with packed lunch.

Methods: In a cluster-randomized controlled unblinded
cross-over study children received school meals based on NND
for 3 months and their usual packed lunch for 3 months. The
daily intake of food and beverages was recorded 3 times during
7 consecutive days using a validated self-administered web-
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based dietary assessment software tool for children. Statistical
analysis was performed by hierarchical mixed models.

Results: 834 children from 9 schools were included and
96%, 89% and 80% filled out the first, second and third dietary
assessment sufficiently (4-7 days), respectively. The prelimi-
nary results showed that the effect of serving NND resulted in
a reduction in fat E% (P<0.0001), total fat (P=0.0007) and sa-
turated fat (P<0.0001) intake for the NND compared to packed
lunch; and an increase in protein E% (P<0.0001), and a border-
line significant increase in dietary fiber intake (P=0.0471). The-
re was no effect for energy intake, carbohydrate E% and added
sugar E% (P>0.05). Effects are adjusted for BMI, season and
household education.

Conclusions: Danish school children’s dietary intake of to-
tal and saturated fat decreased, fat E% decreased and protein
E% increased when eating NND lunch and snacks compared
to packed lunch brought from home. The OPUS project (Op-
timal well-being, development and health for Danish children
through a healthy New Nordic Diet) is supported by the Nor-
dea Foundation.

Key words: Web-based-dietary-assessment, school-meals,
children, new-Nordic-diet
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PRESCHOOL FOOD AND DRINK PROVISION AND
CONSUMPTION IN EARLY YEARS EDUCATION
AND CARE SETTINGS IN ENGLAND

J. Nicholas', L. Stevens’, L. Briggs', L. Woods', M. Nel-
son’

'Children’s Food Trust, Sheffield, UK

Background and objectives: New voluntary guidelines for
healthy food and drink provision for early years settings in
England were published by the Children’s Food Trust in colla-
boration with national early years providers. Because the gui-
delines were due for implementation in September 2012, the
survey, conducted between April and July 2012, provided ba-
seline information on food and drink provision in early years
settings in England in order to subsequently evaluate the gui-
delines’ impact; to assess the extent to which current provision
met the guidelines; and to determine factors associated with
healthier provision and consumption.

Methods: 67 settings (childminders, Childrens Centres,
sessional and full day care providers, nursery classes in primary
schools) were recruited in three local authorities in England.
57 returned usable data. Over five days in each setting, trained
observers measured food and drink provision, consumption,
and wastage; provision by parents/carers; and setting charac-
teristics.

Results: Data were collected in 794 sessions from 1312
children eating food provided by settings and 132 by parents.
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The food provided reflected societal norms for specific meals
(e.g. breakfast cereal and milk at breakfast; main dishes plus
vegetables, salad, fruit and dessert at lunch). Food provided by
settings at lunch was typically healthier than parent-provided:
more protein, fibre, vitamin A and folate, less sodium (279mg
and 431mg, respectively) and less sugar (10% and 15% of total
energy, respectively). Mean fruit and vegetable consumption
was 1.2 portions per session). Compared with the guidelines,
lunch provided less energy, carbohydrate, iron and zinc than
recommended, enough protein, vitamin A, vitamin C and cal-
cium, and too much salt. Provision at teatime met most of the
standards apart from iron, zinc, and sodium.

Conclusions: The guidelines provide a useful framework
for improving food and drink provision in early years educa-
tion and care settings.

Key words: preschool, food, drink, England
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INTAKE OF WHOLE GRAINS AND INCIDENCE OF
GASTRIC AND OESOPHAGEAL CANCER IN THE
HELGA COHORT
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Background and objectives: Whole grains are a good sou-
rce of dietary fibre, but beneficial effects might also stem from
other components of the grain. Very few studies exist on in-
take of whole grains and incidence of stomach and oesophageal
cancer, but studies on dietary fibre and these cancers suggest
a protective effect. The objective of this work was to study the
association between intake of whole grains and incidence of
oesophageal and gastric cancer.

Methods: The Helga cohort has 120 000 participants from
the Norwegian Women and Cancer study, The Northern
Sweden Health and Disease study and the Danish Diet, Cancer
and Health study, recruited in 1992-1999. After exclusions, 112
cases of oesophageal cancer, 185 cases of gastric cancer and 113
700 other cohort members were included in the analyses. They
provided dietary information in semi-quantitative FFQs at ba-
seline, and also information about other risk factors. Cancer
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information was obtained by linkage to the respective cancer
registries. The association between whole grain intake and can-
cer was analysed with Cox proportional hazards models.

Results: The median whole-grain intake was 47.4 g/day
(5th-95th percentile: 13.3-101.1) in the non-cases, 37.5 g/day
(10.8-87.2) in oesophageal cancer cases, and 45.1 g/day (8.1-
99.1) in gastric cancer cases. A decreased risk of oesophageal
cancer was observed, HR=0.83 (CI 0.69-0.99) p=0.04 per 20
g of whole grains. The HR for highest compared with lowest
tertile of intake was 0.56 (0.32-0.97) p=0.03. The analyses were
adjusted for country, smoking status, age at baseline, sex, pro-
cessed meat, alcohol and vitamin C. No association was found
for whole grains and gastric cancer.

Conclusion: In this study, higher intake of whole grains was
associated with lower risk of oesophageal cancer.

Acknowledgements: This work was supported by Nor-
dForsk - Centre of excellence programme HELGA (070015).

Key words: Whole grains, gastric cancer, oesophageal can-
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PHYSICAL ACTIVITY LEVELS AMONG COLOM-
BIAN ADULTS: INEQUALITIES BY SEX AND SO-
CIOECONOMIC STATUS
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Background and objectives: Worldwide studies show in-
equalities in physical activity(PA) levels related to socio-demo-
graphic characteristics. In Colombia, the most unequal country
in Latin America, assessing PA inequalities is imperative. The
objective was to evaluate sex and socioeconomic status(SES)
inequalities on meeting PA recommendations among Colom-
bian adults.

Methods: A secondary analysis of data from 2010 National
Surveys was conducted. The sample included 14465 adults (18-
64 years). The International Physical Activity Questionnaire
was used to measure leisure time and transport domains. SES
was measured by Sisben level (life standard measure in Colom-
bia). Data analysis was performed using a Poisson regression.

Results: Overall, prevalence of meeting PA recommen-
dations was 53.5%. Compared to men, women were less
likely to meet PA recommendations (leisure time, women
13.8% vs.men 28.2%, p=<0.0001, walking for transport 31.2%
vs.37.4%, p=<0.0001 and biking for transport 1.6% vs. 11.0%,
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p=<0.0001). Compared to adults from high SES households,
low SES had lower prevalence of meeting PA recommendations
during leisure time (22.5% vs. 16.1%, p=<0.0001). In contrast,
biking for transport was lower in high SES, compared to low
SES (4.5% vs. 7.4%, p=<0.0001). Meeting PA recommendations
associated factors differed by sex and PA domain. Among wo-
men, leisure time PA was positively associated with high SES,
higher education and study as occupation, while age<49 years
and underweight were negatively associated. In transport do-
main, age<29 years or being head of household were positively
associated, while middle SES, retirement and household chores
were negatively associated. Among men, leisure time PA was
positively associated with age<29 years, higher education and
retirement. Transport domain PA was negatively associated
with age<29 years, higher education, higher SES, retirement
and overweight.

Conclusions: Future interventions to increase PA levels in
Colombia must consider inequalities by sex and SES. Of special
concern are the low prevalences of meeting PA recommenda-
tions during leisure time among women and low SES popula-
tion.

Key words: Inequality, physical activity, socioeconomic fac-
tors

0085

CONSUMPTION OF ULTRA-PROCESSED PRO-
DUCTS IS ASSOCIATED WITH OBESITY IN ADO-
LESCENTS AND ADULTS IN BRAZIL

M L C. Louzada’, A P B. Martins', D S. Canella’, L G. Ba-
raldi’, R B. Levy? R M. Claro'?, J C. Moubarac', G. Can-
nonl, CA. Monteiro’

'School of Public Health/University of Sao Paulo,
Brazil

2Faculty of Medicine/University of Sao Paulo, Brazil
3School of Nursing, Department of Nutrition/Fede-
ral University of Minas Gerais, Brazil

Background and objectives: Although it is generally con-
sidered that increased consumption of industrially processed
foods is an important cause of the current pandemic of obesity,
the evidence linking their intake to obesity is restricted to a few
items such as soft drinks. A reason for this is that the role of
processing as such is largely overlooked. The objective of this
study was to assess the association between the consumption of
ultra-processed food products and the occurrence ofobesity in
Brazil in 2008-20009.

Methods: Data analyzed refer to a national representative
sample of 34,003 Brazilians aged 10 and older studied in 2008-
2009.Dietary data were obtained through two 24-hour food
records. Body mass index (BMI) was calculated from directly
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measured weight and height. Obesity was defined as BMI-for-
age z-score>2 for adolescents (based on WHO standards) and
BMI >30 kg/m? for adults. Foodstuffs were classified based
on the nature, extent and purpose of food processing. Ultra-
processed products were defined as formulations made mainly
from substances extracted from foods (such as oils and fats,
starches, and sugars) and containing little or no whole foods.
Logistic regression was used to assess the independent asso-
ciation between quintiles of consumption of ultra-processed
products and obesity. Confounders included income and other
socio-demographic variables and also calories other than from
ultra-processed products.

Results: The more that people consumed ultra-processed
products, the more likely it was that they would be obese. The-
re was a direct, dose-responsive, independent relationship bet-
ween dietary energy intake from ultra-processed products and
rates of obesity (P<0.01 for linear trend). The odds of being
obese in the upper quintile of the energy intake from ultra-pro-
cessed products, compared with the lower quintile, was 1.23
(95% CI 1.04-1.44).

Conclusions: The greater the consumption of ultra-proces-
sed products, the more likely it is that consumers will be obese.

Key words: Industrialized foods;food processing,obesity
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COMPARISON OF MUAC AND PERCENT WEIGHT
GAIN AS DISCHARGE CRITERION IN A LARGE TFP
PROGRAM IN BURKINA FASO - 2007-2011

S. Cohuet, S. Goossens?, S. Shepherd?, M. Shaefer?, A.
Munger?

'Epicentre Medecins Sans Frontieres, France
2Medecins Sans Frontieres, France

Background and objectives: The World Health Organi-
zation [WHO] has endorsed mid-upper arm circumference
[MUAC] as an independent admission criterion to therapeu-
tic feeding programs [TFP] for children 6-59 months old with
severe acute malnutrition. However, WHO still recommends
weight gain to assess nutritional recovery due to lack of evi-
dence. Here we report on nutritional recovery as assessed by
weight gain and MUAC for a large TFP using MUAC < 120 mm
as the admission criterion and compare program outcomes for
both discharge criteria.

Methods: We analyzed data of patients admitted in a TFP
in Burkina Faso between 2007 and 2011. From September 2007
“C March 2009 [Period A] recovery was defined by 15% weight
gain based on admission weight. From April 2009 “C Decem-
ber 2011 [Period B] recovery was achieved at MUAC > 124
mm, with a 4 week minimum stay.
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Results: 50,841 children were admitted with MUAC < 120
mm. Median age was 13 months. Ninety percent of all admis-
sions recovered: 22,094 (89.1%) during period A and 23,865
(91.6%) during period B. Average length of stay [ALS] for chil-
dren recovered during period A was 53.9 days compared to
37.0 for those recovered over period B. During period A, ALS
was paradoxically shorter for the most malnourished. During
period B, ALS was inversely related to MUAC at admission and
anthropometry upon discharge was similar across all MUAC
admission categories for both MUAC and weight-for-height Z
score.

Conclusion: MUAC> 124 mm is a superior criterion to as-
sess nutritional recovery in this cohort. Its use allocates pro-
gram resources more efficiently.

Key words: severe acute malnutrition, mid-upper arm cir-
cumference, therapeutic feeding programme
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DAILY SODIUM CONSUMPTION AND CARDIO-
VASCULAR MORTALITY IN GENERAL POPULA-
TION. SYSTEMATIC REVIEW AND META-ANALYSIS
OF PROSPECTIVE STUDIES

R.Poggio’, L. GutierreZ’, N. Elorriaga’, V. Irazola1, A. Ru-
binstein’

"Institute For Clinical Effectiveness and Health Poli-
cy (IECS), Buenos Aires, Argentina

Background and objectives: Sodium intake and blood
pressure levels have a well-established causal relationship but
the evidence regarding sodium intake and cardiovascular (CV)
mortality is still controversial. The important heterogeneity
between studies and target populations makes difficult to com-
bine data for evidence synthesis. Therefore, we aimed to deter-
mine whether elevated dietary salt intake is associated with CV
mortality in a general population with no previous cardiovas-
cular events.

Methods: Systematic review and meta-analysis of prospec-
tive studies representing general population without previous
cardiovascular events assessing the relationship between daily
salt intake and CV mortality.

Results: 13 studies met the criteria to be included in the
analysis. The final population was 259.213 participants with a
mean follow-up period of 13.2 years (range 5-20), contributing
to 10.967 cardiovascular deaths. Higher sodium intake was
significantly associated with higher cardiovascular mortality
(RR=1.12 - CI 95% 1.07-1.17). However, we also found a sig-
nificant heterogeneity among the studies included (chi2=39.34
[d.f.=17] p 0.002 and 12=56.8%). The most relevant source of
heterogeneity was related to the sodium intake assessment.
Only when sodium was assessed by urinary sodium excretion
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the association was not significant (RR= 1.05-CI 95% 0.95-
1.16). Variance-weighted least-squares regression showed that
for every 50 mmol/day increase in sodium intake, the rate of
CV mortality would increases 4.3 %; however, that trend was
not significant.

Conclusions: Higher sodium intake would be associated
with higher cardiovascular mortality in general population
although this should be taken with caution due to the observa-
tion of a significant heterogeneity among studies. Some harmo-
nization efforts to assess sodium intake should be implemented
in future observational studies in order to reduce the sources
of heterogeneity and make data more comparable for evidence
synthesis.

Key words: cardiovascular mortality; meta-analysis; so-
dium intake
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DIETARY PROTEIN INTAKE AND THE INCIDENCE
OF TYPE 2 DIABETES IN EUROPE: THE EPIC-INTE-
RACT CASE-COHORT STUDY

M. van Nielen', E. Feskens’, M. Mensink’, N. Forouhi?, N.
Wareham? On behalf of the InterAct Consortium

'Division of Human Nutrition, Wageningen Univer-
sity, Wageningen, The Netherlands
2MRC Epidemiology Unit, Cambridge, UK

Background and objectives: Short-term studies have
shown beneficial effects of dieta ry protein on weight loss, sa-
tiety and glycaemic control. However, the long-term associa-
tion between dietary protein and type 2 diabetes incidence is
uncertain. The objective of this present study was to investigate
the association between total, animal and plant protein intake
and the incidence of type 2 diabetes in the EPIC-InterAct Case-
Cohort Study, a prospective study in 8 countries from the Eu-
ropean Investigation into Cancer and Nutrition (EPIC).

Methods: Among 340,234 participants contributing 3.99
million person-years of follow-up 12,403 incident cases of type
2 diabetes were identified and a stratified subcohort of 16,835
participants was selected. Type 2 diabetes was based on mul-
tiple sources, where self-report was verified against medical
information. Habitual protein intake was assessed using vali-
dated dietary questionnaires. Prentice-weighted Cox regres-
sion analyses were used to estimate HR and 95% CI for type 2
diabetes incidence according to protein intake.

Results: After adjustment for major diabetes risk factors
and dietary factors the incidence of type 2 diabetes was higher
in those with high intake of total protein (per 10g: HR 1.06;
95% CI 1.02-1.09, P-trend <0.0001) and animal protein (HR
1.05; 95% CI 1.02-1.08, P-trend 0.001). Effect modification by
sex (p<0.001) and BMI among women (p<0.001) was observed.
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Compared to the overall analyses, associations were stronger
in women, more specifically obese women with a BMI>30 kg/
m2 (HR 1.19; 95% CI 1.09-1.32 for animal protein), and non-
significant in men. Plant protein intake was not associated with
type 2 diabetes (HR 1.04; 95% CI 0.93-1.16, P-trend 0.098).

Conclusions: High total and animal protein intake was as-
sociated with a modest elevated risk of type 2 diabetes in a large
cohort of European adults.

Key words: Dietary protein, type 2 diabetes, nutritional epi-
demiology, case-cohort, prospective study.

0089

LOW DIETARY DIVERSITY IS ASSOCIATED WITH
CHILD STUNTING IN RURAL ETHIOPIA

E. Custodio', J. Pérez-Formigd?, E. Gadisa®, L. Sordo?, I.
Cruz’, C. Canavate’, J. Nieto’, C. Chicharro’, A. Aseffa?,
J. Moreno®

'Centro Nacional de Medicina Tropical, Instituto de
Salud Carlos Ill, Madrid, Spain

2Escuela Nacional de Sanidad, Instituto de Salud
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3Armauer Hansen Research Institute, Addis Abeba,
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“Centro Nacional de Epidemiologia, Instituto de
Salud Carlos Ill, Madrid, Spain

SServicio de Parasitologia, Centro Nacional de
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Spain

Background and objectives: Diet diversity is related to ove-
rall quality and nutrient adequacy of the diet in low-income
countries. The aim of this study was to determine the level
of dietary diversity in school-aged children of a rural area in
Ethiopia, and assess its association with their nutritional status.

Methods: We conducted a cross-sectional study, using
multistaged cluster survey methodology, in rural villages of
Libo Kemkem and Fogera districts in Amhara Regional State,
Ethiopia. Food intake was assessed by a 24 hour recall. A Diet
Diversity Score (DDS) was created by summing the number of
unique food groups consumed during last 24 hours. The Mi-
nimum Dietary Diversity Intake (MDDI) was defined as DDS
> 4. Stunting and wasting were defined as Height-for-Age and
Body-Mass Index-for-Age Z scores < -2 standard deviations in
relation to WHO 2007 Reference. Descriptive and univariate
analyses were carried out.

Results: A total of 711 children were surveyed; 43% were
stunted and 22% were wasted. Overall, 83.6% of the children
did not reach a MDDI and this proportion was higher among
stunted children (86.4%) than among non-stunted (81.5%),
p=0.05. Also, a lower proportion of stunted children reported
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consuming food products from the meat/poultry/fish group
compared to the non-stunted (8.3% and 13.3% respectively,
p=0.023) and from the Vitamin A-rich-fruits-and-vegetables
group (