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Editorial

Dear Scientific and Academic Colleagues,

The 21st International Congress of Nutrition (ICN) is organized under the auspices
of the International Union of Nutritional Sciences (IUNS) to be celebrated in Buenos
Aires, October 15th-20th 2017. The IUNS-ICN is a four-yearly meeting that has been
held since 1946. The 2017 IUNS-ICN edition has been conjointly organized by the Ar-
gentinian Society of Nutrition (Sociedad Argentina de Nutricién, SAN) and the IUNS
Council with the integrative collaboration of the Organizing, Scientific and Executive
Committees under the motto “From Sciences to Nutrition Security”. The aim of this
TUNS 21st ICN is to promote the global exchange of knowledge in Nutritional Sciences.
The scientific program comprises 6 Plenary Lectures, 40 keynote Lectures, 108 parallel
symposia, 22 sponsored symposia, and 18 satellite symposia.

The congress focuses on every aspect of nutrition issues, going through a wide variety
of topics, which will be dealt with from different perspectives in order to enrich our at-
tendees’ points of view. Let us mention the tracks of the devised program:

1: Advances in Nutrition Research

2:Nutrition Through Life Course

3: Public Health Nutrition and Environment

4: Nutrition and Management of Diseases

5: Nutrients and Nutritional Assessment

6: Functional Foods and Bioactive Compounds

7: Food culture practices and Nutritional Education
8: Agriculture, Food Science, and Safety

The main goal is to offer a high-level scientific meeting focused on addressing the key
aspects of nutrition in a multicultural environment, from state-of-the-art reviews to cut-
ting edge nutritional science information. Sessions are planned to deliver latest investi-
gations and outcomes concerning the impact of nutrition on homeostasis and body me-
tabolism, on dietary intake and nutritional status of the population and the individual
for precision nutrition as well on the role of dietary prescriptions in disease management
and prevention. Translational research orientated to design and implement strategies and
approaches to change dietary behaviors and to develop policies, as well as aspects related
to public health issues, Nutrition Education and Climate Change, or Food and Agriculture
for Health Maintenance, are included in the program. Six plenary sessions framed the
program with eminent speakers covering all health aspects in the life cycle with integrative
views on food security. The present supplement accounts for 2029 abstracts from 97 coun-
tries, and additional 297 abstracts selected for oral communications. Including the sum-
maries of more than 500 selected guest speakers participating in the scientific symposia.

The distribution of abstracts for the different selected tracks appears below:

TRACK ORAL POSTER TOTAL
Track 1: Advances in Nutrition Research 33 110 143
Track 2: Nutrition Through Life Course 39 276 315
Track 3: Public Health Nutrition and Environment 62 499 561
Track 4: Nutrition and Management of Diseases 33 280 313
Track 5: Nutrients and Nutritional Assessment 32 239 271
Track 6: Functional Foods and Bioactive Compounds 36 129 165
Track 7: Food Culture Practices and Nutritional Education 33 111 144
Track 8: Agriculture, Food Science and Safety 29 88 117

TOTAL 297 1732 2029



In these times of worldwide economic burdens and financial crisis, it has been a chal-
lenge to build a solid Nutrition Congress; for that reason, we counted on the advice of
the Ethics Committee in order to avoid potential conflicts of interest. Notwithstanding,
in parallel, it opens the exceptional occasion to link the multidisciplinary spaces of nutri-
tional sciences, chiefly basic and applied research activities relating Nutrition and Food
with Health. Also, food safety, food production, and environmental sustainability are
approached in the program.

The 21st ICN organizers wish to recognize and thank the important involvement of
young investigators and nutrition professionals from transition countries. A special fee
rate for students and participants from low- and middle-income countries was offered
to encourage their participation. Travel grants, registration fee discounts, and accom-
modation reductions for selected young investigators and other awardees were made
possible by the contribution from international agencies and the private sector. In this
context, [UNS granted 70 scholarships to its Adhering Bodies’ affiliates and early career
scientists from universities and research institutes from all over the world. We wish to
express our genuine appreciation to all attendants, also to invited speakers and inter-
national experts and delegates whose participation and interest will undoubtedly pro-
duce a successful IUNS 21st ICN for sharing and exchanging knowledge in nutritional
sciences for the benefit of the human being.

Prof. Mabel Carrera
President of the Organizing Committee

Prof. Angel Gil
Director of the Executive Committee

Prof. J. Alfredo Martinez
President of the International Scientific Committee

DISCLAIMER

All 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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Opening Lecture:

FIT FOR THE FUTURE: ALIGNING NUTRITIONAL
SCIENCES FOR THE SERVICE OF HUMANITY

Prentice, Andrew M.

PhD, FMedSci, MRC Unit The Gambia & MRC International
Nutrition Group. London School of Hygiene & Tropical Medicine.
London. United Kingdom.

Nutrients, water and oxygen are the fundamental needs of hu-
man existence. This simple statement emphasises the salience of
nutritional sciences and the contribution that we can make to opti-
mising human health and combatting disease. But our discipline is
beset by challenges that we must address if we are to be fit to serve
the best interests of our fellow beings into the future. I will focus
on five of these challenges working upwards from basic science to
population health. Knowledge gaps: Nutrition text books catalogue
the properties and functions of the essential and non-essential nu-
trients but there are still vast gaps in our knowledge especially in
relation to the complexities of nutrient-nutrient and nutrient-ge-
nome-epigenome interactions. We cannot shy away from these
complexities; we must address them head on and this will require
an infusion of mathematical and modelling sciences. In this regard
the much vaunted ‘omics’ sciences have failed to make a substantial
impact so far, but their day will come. Nutrition needs an infusion
of bright young computational scientists. Funding gaps: Scientists
complain that there is never enough money to do vital research;
funders complain that there is a paucity of novel ideas and that
we do not deliver effective solutions to their target diseases. The
truth lies somewhere in between. Two challenges stand out. First,
such is the desire of funders to find the magic bullet, that they pre-
maturely invest tens of millions in very large ‘definitive’ trials that
usually end in failure. Second, that every scientist believes they can
‘do’ nutrition and hence our funding options are encroached upon
by other disciplines. We must reassert our ownership of nutrition;
but this can only be achieved by delivering excellence. Solution
gaps: We have had our successes. Observations of low folate sta-
tus in the mothers of babies born with Neglected tropical diseases
(NTDs) was confirmed by randomised controlled trials and has
translated into very effective public health interventions. But we
have far more failures in which, seemingly strong diet-disease as-
sociations fail the test of a randomized controlled trial (RCT). We
must develop stronger epidemiological methods that can robust-
ly establish causality before we waste funds on ill-advised trials.
Gaps in trust: Many in our field treat the food industry with a level
of antagonism that blocks constructive dialogue. If global multi-
nationals are part of the problem they must surely be part of the
solution. Gaps in credibility and authority: A substantial segment
of the population ignores nutritional advice because they read

Plenary Lectures

constantly conflicting messages in the print and electronic media;
many others follow highly dubious nutritional fads. Re-establish-
ing public trust in evidence-based advice represents one of the key
challenges in our field.

Plenary Lectures:

ZINC TRANSPORTER FUNCTIONS IN HEALTH
AND DISEASE

Cousins, Robert J.

Boston Family Professor of Nutrition. Director. Center for Nutri-
tional Sciences. University of Florida. USA.

The supply of zinc needed for cellular functions is influenced
by multiple variables. These include dietary composition and ge-
netics. For zinc to carry out its biochemical roles in protein and
nucleic acid structure, catalysis and cell regulation, a high degree
of coordination is essential. That coordination is provided through
the activity of about 24 transporter proteins derived from two
gene families: ZIP and ZnT. Some of these genes are regulated via
signals from the dietary zinc supply. Other transporter genes are
regulated physiologically via hormones and immune mediators.
Convincing evidence is accumulating from genetics that muta-
tions in some human transporter genes lead to disease. In addi-
tion, molecular studies with gene knockout models with rodents
are leading to identification of specific transporter-requiring, zinc
signaling pathways that also can contribute to metabolic disorders
in humans. These conditions include neurodegenerative diseases,
arthritis, cancer, endotoxemia, diabetes and metabolic syndrome.
One hallmark of zinc transporter activity is the cell-specificity of
expression of the Zip and ZnT genes. ZnT2, highly expressed in
secretory cells of the exocrine pancreas and mammary gland and
ZnT8, in pancreatic P cells, are but two examples. Cellular locali-
zation and transporter trafficking to specific sites is a second hall-
mark of zinc transporter activity. This provides the opportunity
for the targeting of zinc ions sites necessary for activation or inhi-
bition of specific pathways. In this presentation, I will give exam-
ples of targeted zinc transporter activity by summarizing research
on ZIP14, a zinc transporter that is regulated by proinflammatory
conditions including IL6. I will describe roles for ZIP14 in diverse
processes including hepatic ER stress, impaired intestinal barrier
function and defense, adipocyte NF-kB activity control, endoso-
mal insulin receptor activity in hepatocytes, bone homeostasis
with aging and prevention of neurodegeneration. Research dis-
cussed was supported by the National Institutes of Health.

Ann Nutr Metab 2017;71(suppl 2):1-1433 7



HUMANS VS OBESITY: WHO WILL WIN?
Caballero, Benjamin.

Bloomberg School of Public Health. Johns Hopkins University.
Maryland. USA.

Efforts to stop the global obesity epidemic have been ongoing
for at least 3 decades. While there is no single global coordinated
program, many programs are based on similar premises, e.g., re-
ducing dietary energy intake with low nutritional value, promot-
ing physical activity, etc. The WHO and other organizations have
defined frameworks to assist in the development of obesity pre-
vention programs in different geographic and cultural contexts.

And vyet, the rise in obesity prevalence continues almost in all
countries. The situation calls for a pause and reflection on a few
conceptual issues related to our understanding of the epidemic.
First, there are well recognized questions about our key indica-
tors, particularly BMI. This parameter evolved from a screeening
tool to a diagnostic/predictive indicator for NCD, diabetes, early
mortality, etc. Second, we have never really defined our endpoint.
What would constitute a “victory” over the obesity epidemic? To
have no more than 5% of the population with a BMI above 25? If
so, the gap with the current situation in many countries would be
enormous, and that goal is unlikely to be reached in many genera-
tions, if ever. Another question is whether the continuing increase
in BMI in the world is a combination of an epidemic and a historic
secular trend in body size, since human body size has been in-
creasing continuously for at least 300 years. If there is a fraction of
the continuing rise in obesity prevalence that is due to a “natural”
secular trend, that fraction might be less responsive to prevention
programs having BMI as an outcome indicator.

IUNS LIFETIME AWARD LECTURE: FROM TREATING
CHILDHOOD MALNUTRITION TO PUBLIC HEALTH
NUTRITION

T. James, W. Philip.

CBE, FRSE, MD, DSc Hon. Prof. Nutrition. London School of Hy-
giene and Tropical Medicine. London. United Kingdom.

My first understanding of nutritional issues started on landing
in the Tropical Metabolism Research Unit in Jamaica as a young
doctor with some paediatric experience. The task was to under-
stand and effectively treat children with marasmus and kwashi-
orkor. Albumin levels were a key marker but we soon found its
limited utility because of albumin’s unrecognised extra-cellular
adaptations. Mortality rates, however, were high with diarrhoea
a major problem. So a new biopsy and 5 lumen perfusion tech-
niques for assessing gut morphology, motility, digestive and ab-
sorptive capacity were developed. There was a marked inability to
digest and therefore absorb disaccharides, especially lactose, and
compensatory dietary fluid composition was critical. Whereas the
gut digestive capacity recovered we found that insulin secretory
capacity seemed permanently impaired. Only recently have we
linked this to our more recent findings of excess diabetes on adult
weight gain in Asians, Mexicans, Africans e.g.in the Caribbean

8 Ann Nutr Metab 2017;71(suppl 2):1-1433

and now Middle East nationals. Jamaican children with gastroen-
teritis also had marked jejunal secretion only overcome by careful
repeated small glucose/saline feeding. The NIH Bangladesh chol-
era group then linked these data with their own research findings
and then introduced glucose/saline treatment solutions for child-
hood diarrhoea and cholera thereby saving annually millions of
lives. Shortly thereafter, when assessing schoolchildren’s nutrition-
al state in Montserrat, it was shown that stunting rather than crude
“weight for age” was the key, dominant issue when assessing global
childhood malnutrition.

Returning to the UK I established the criteria for the normal
mortality related BMI and for obesity and later for adult under-
weight or “chronic energy deficiency”. Assessing energy balance
with new whole body calorimeters, however, led to the re-eval-
uation for WHO/FAO/UNU of individual, national and global
basic food needs with new criteria for FAO analyses based on our
predicted basal metabolic rates and physical activity levels (PALs).
The emphasis on low BMIs and height transformed policy analy-
ses and showed that dietary surveys supposedly showing very low
“adaptive” energy intakes in poor countries were misleading.

This led to new dietary validation analyses with biomarkers
and the lithium tracking of dietary salt sources thereby revealing
striking differences between dietary salt sources in pre and post
industrialised societies, essential for understanding the approach
to salt reduction to prevent strokes in lower income countries.

I was privileged to chair many WHO consultations and the
SCN’s Millennium report where we discovered that stunting also
related to the prevalence of low birth weight so maternal nutri-
tional health was crucial and we needed a new life — course ap-
proach to nutrition while recognising the potential importance
of epigenetic programming of childrens future well-being and
the trans-generational amplification of nutritional risk. We then
showed that lower income countries now have epidemic obesi-
ty and probably nutritionally programmed exaggerated diabetes
rates. Our International Obesity Task Force focused on poorer so-
cieties and income groups for WHO with our new analyses high-
lighting the need for integrated multi-sector policies. Recently our
revised analyses on sugar intakes and dental caries helped WHO
to emphasise the importance of very low (max 5%) sugar intakes
for overall public health nutritional prevention.

Keywords: Childhood Malnutrition Public Health

BUILDING AND IMPLEMENTING EVIDENCE -BASED
NUTRITION POLICY

Rivera Dommarco, Juan Angel.

Managing Director. National Institute of Public Health. Mexico.

Malnutrition and poor diets are the largest risk factors respon-
sible for the global burden of disease. Therefore, ending all forms
of malnutrition by 2030 is an international priority.

Essential to achieving this goal is to design and implement nu-
trition policy based on the best available scientific evidence. The
demand for evidence-based nutrition policy may originate direct-
ly from policy makers or through social actors. In both cases, the
role of research institutions is to generate relevant evidence for
public policy. The design of sound policy to tackle malnutrition

Plenary Lectures



in all its forms requires that research institutions develop strategic
research agendas.

The two key objects of analysis for the design of effective policy
are the magnitude, distribution and trends of malnutrition in all
its forms in the population (nutrition conditions) and the policies
and programs available, including the identification of platforms
and competences required by human resources, for the provision
of products and services (social response).

In addition, systematic literature reviews about the risk fac-
tors of malnutrition as well as the efficacy and effectiveness of an
array of promising policy actions lead to evidence based policy
recommendations. For some topics, international evidence based
recommendations developed by expert panels with clear criteria
for identifying and classifying the evidence are already available
(WHO/PAHO, WCRE, Lancet Series and commissions, etc.). Giv-
en the multifactorial nature of malnutrition, the drivers and risk
factors operate in several systems (food, health, education, and
social) and may be immediate, underlying or basic causes. This
multilevel complexity should be considered when developing rec-
ommendations.

Evidence-based recommendations should be then adapted to
the local conditions in the country, using the locally generated
evidence about the nutrition conditions and the known risk fac-
tors in the population. This exercise will produce locally adapted
evidence based recommendations, which ideally should be test-
ed in small-scale interventions for feasibility and efficacy before
implementing at scale. In some instances, when immediate action
is required, locally adapted recommendations are implemented
without small-scale testing. In those cases policies or large- scale
programs should be evaluated, so that the body of evidence about
effective policy actions is produced.

The last exercise required is the evaluation to provide feedback
to policy makers. This exercise should include assessing the de-
sign, implementation, results and effectiveness. Design evaluation
is inexpensive and not time demanding, making it a cost-effec-
tive tool to avoid implementation of flawed policy or programs.
For a policy or program to be effective, correct implementation is
critical; thus, implementation evaluation is essential for the suc-
cess of a well-designed policy and provides timely feedback for
improvement. Effectiveness evaluation assess the results of pro-
grams and policy on behaviors (i.e. food purchases, healthy eating,
physical activity) and nutrition outcomes (i.e. nutritional status).
The results of the evaluation often guide decisions about keeping
or modifying policies or lead to recommendations for improving
their design or implementation. They may also generate new re-
search questions that feed the research-to-policy cycle. Finally, the
whole process for the generation and evaluation of policies should
include provisions for avoiding conflicts of interests.

Keywords: evidence-based nutrition policy
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Closing Lecture:

OUR QUEST FOR HEALTHY DIETS: THE ROLE OF
NUTRITION SCIENTISTS

Lartey, Anna.

President of the International Union of Nutritional Sciences
(IUNS). Director of Nutrition at the Food and Agriculture Organi-
zation of the United Nations (FAO). Rome. Italy.

The current food system is not delivering on the healthy diets
needed for optimal health and nutrition. The nutrition situation
and the rising prevalence of diet-related non-communicable dis-
eases have become a global concern. About 30 years ago, our ma-
jor preoccupation was with hunger. We have been able to reduce
undernourishment by about 45% from over 1 billion in 1990/1992.
Despite progress on this front, we still have about 795 million peo-
ple being hungry in 2014-2016 (FAO, 2016). About two billion
people worldwide are micronutrient deficient, with more than half
a million women of reproductive age suffering from iron deficien-
cy anaemia. Among children under 5 years, 156 million are stunt-
ed, 50 million are wasted. Nearly two billion people are overweight
or obese. Obesity is one of the drivers for the increase in non-com-
municable diseases. Children have not been spared; over 40 mil-
lion children are overweight or obese. Altogether, malnutrition in
all forms is estimated to affect 1 in 3 persons globally. Underlying
the current nutrition situation are unhealthy diets. The Global
Burden of Disease identified dietary risk factors as contributing
the highest to early deaths among adults. Our diets are changing:
although more varied, less healthy, comprising over processed
foods, high is sugar, fat and salt, and less consumption of fruits,
and vegetables. The food systems determine the quantity, quality,
diversity and nutritional content of the foods available to consum-
ers. Thus a faulty food system affects the food environment, from
which the consumer selects food and ultimately access to healthy
diets. The current global attention given to nutrition provides the
opportunity to put in place the policies and programs to turn the
food systems around for the better. At the 2nd International Con-
ference on Nutrition organized by FAO and WHO in November
2014, countries committed to enhance food systems by develop-
ing coherent public policies from productions to consumption
and across sectors to promote safe and diversified diets. The 2030
Agenda of the Sustainable Development Goals has Goal 2, with
improved nutrition as a key outcome of food security and sustain-
able agriculture. In April 2016, the UN General Assembly declared
the period 2016-2025 the Decade of Action on Nutrition. It is time
for all stakeholders and sectors to step up efforts to eliminate mal-
nutrition in all its forms. Improved nutrition starts with healthy
diets. Nutrition scientists we have a role to play in the quest for
healthy diets. There are gaps around healthy diets for which the
world is looking for answers: What are the essential elements of
foods that contribute to a healthy diet? Studies are needed that
relate the long term impact of diets from different geographic re-
gions of the world to health outcomes. What food systems policies
will contribute to healthy diets? What is impact of globalization on
healthy diets? The evidence-base for food systems for healthy diets
is still murky. The space is large for nutrition scientists to step in.

Keywords: Healthy diets, food systems, improved nutrition
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Track 1: Advances in Nutrition Research

KL_144/3565

IMMUNONUTRITION AND DETERMINANTS OF
LIFESTYLE

Marcos, Ascension.

Research Professor at the Spanish National Research Council
(CSIC). Spain.

Lifestyle habits have suffered enormous changes in the last 30
years, mainly as a consequence of a stressful life and the abuse
of new technologies and communications. Obviously, these new
behaviours attack all ages, from childhood to adulthood passing
through the risky period of adolescence. As an example, the sed-
entary jobs have been duplicated to the detriment of physically
jobs. A growing proportion of computer-user workers are in pro-
fessional positions, using their computers for more than half their
working day. Irregular working schedules and an elevated number
of long hours spent on computer devices induce stressful effects
on mental performance and also lead to a high risk to suffer from
different diseases, most of them, related to inflammatory process-
es, even musculoskeletal injuries. Overweight and obesity are clear
consequences of a stressful type of life that appear more and more
frequently early in life, developing a high impact on morbidity and
mortality in the mid adulthood, leading to chronic diseases such
as type 2 diabetes, cardiovascular and neurological disorders, a
high incidence of certain tumours, as well as an increased and un-
desirable symptomatology of allergies and more severe infections.
Nowadays, stress is being confirmed to be related to mental disor-
ders that are acquiring high dimensions in the general population,
leading to attention deficit hyperactivity disorder (ADHD), among
others. This disorder involves an inflammation process associated
with immune dysregulation together with a high oxidative stress,
increased toxic metal burden and intestinal dysbiosis. Moreover,
food consumption has also suffered the impact of the globaliza-
tion with a detriment of the intake of healthy diets, such as the
Mediterranean diet. Nowadays, the assessment of the adherence to
the Mediterranean has been used to evaluate the nutritional status
of different groups of population. The study of Immunonutrition
includes the knowledge of the interactions between the immune
system and nutrition status. Therefore, Immunonutrition has a
main role in the evaluation of nutritional situations, including not
only food intake, but also eating behaviours, physical activity and
sedentary habits, sleep profile and stress situations. Thus, the as-
sessment of immunological and metabolism biomarkers acquires

10 Ann Nutr Metab 2017;71(suppl 2):1-1433

a great interest facing out the big concern about the changes of life-
style in the last three decades in order to detect risks of disease and
to prevent the high incidence of chronic metabolism and inflam-
mation-related illnesses that nowadays is an important burden for
public health policies.

Keywords: Lifestyle determinants, Immunonutrition, chronic
diseases, management

KL_144/3374
MICROBIOTA AND OBESITY

"Martinez, J. Alfredo; ?Reizu-Boj, José Ignacio; ®Milagro, Fermin |.

MDepartment of Nutrition, Food Science and Physiology. Centre
for Nutrition Research. University of Navarra. IdiSNA. Pamplona.
Spain. CIBERobn. Madrid. Spain.; ?Department of Nutrition,
Food Science and Physiology. Centre for Nutrition Research. Uni-
versity of Navarra. Pamplona. Spain. IdiSNA. Pamplona. Spain.; ©
Department of Nutrition, Food Science and Physiology. Centre
for Nutrition Research. University of Navarra. Pamplona. Spain.
CIBERobn. Madrid. Spain.

Metagenomics concerns the study of a complete genome from
an environmental sample. The conception and application of cul-
ture-independent methods has extended the understanding about
the diversity and features concerning gastrointestinal tract mi-
crobial populations. Two main methods have been implemented
concerning characterization of the microbiome that are not based
on pure culture, such as sequencing technologies to define the
lineages existing in a sample and metagenomics studies based on
the whole metagenome shotgun sequencing. In some cases, the
first approach is also termed as a “metagenomic” study because
they analyse a heterogeneous sample of community DNA. The
involvement of the gut microbiota in the onset and development
of a wide variety of diseases, including obesity, is being nowadays
thoroughly examined. Actually, disruptions on gut microbiota
content and composition may be important causal factors in some
pathological conditions, although mechanisms are so far not well
characterized. Indeed, the ratio between firmicutes and bacterio-
detes, as well as the phyla biodiversity, have been found to be al-
tered in various animal models and in obese subjects as compared
to lean individuals. Therefore, promotion of specific gut bacterial
communities to improve/benefit the expansion of “healthy” bac-
terial groups and reduce detrimental bacteria might be a comple-
mentary therapeutic approach for the management of excessive
body weight and other chronic diseases. In this framework, fiber,
carbohydrates, proteins, polyphenols and other food components
occurring in plant sources, such as flavonoids (i.e. quercetin) and
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non-flavonoids (i.e. trans-resveratrol), or from animal sources,
may elicit health protective properties. A parallel interplay be-
tween some food compounds and the gastrointestinal microbiota
arising at intestinal plane has been hypothesized to be responsible,
to some extent, for some wellbeing beneficial outcomes. Moreover,
polyphenols and other compounds such as betaine might drive to
the formation of other metabolites or bacterial-derived co-me-
tabolites with additional biological activities. Therefore, scientific
evidences about the impact of pure natural compounds on gut mi-
crobiota and, in turn, host metabolism are important in order to
further understand the health benefits derived from the intake of
diverse food components taking advantage of new technologies,
namely next-generation sequencing and untargeted metabolom-
ics. Noteworthy, the consumption of a high-fat/high-sucrose diet
impacts on gut microbiota distribution putatively altering the bac-
terial balance towards an obesity-associated gut microbial profile.
The prescription of some dietary patterns, such as a Mediterrane-
an-based food diet, or the administration of bioactive compounds
could counteract the accompanying disturbances on the gastro-
intestinal microbiota by promoting the growth of some beneficial
bacteria while reducing some pathogenic and obesity-associated
microbes. Finally, metagenomic analyses also may enable to dis-
criminate people in different groups based on the dietary intake
or the dietary prescription they might need. In this context, gut
microbiota composition might be used as a predictive biomarker
of the metabolic response to different dietary interventions, being
one of the main pillars in the development of precision nutrition
in obesity and associated clinical complicactions.

Goni L, et al. Future perspectives of personalized weight loss
interventions based on nutrigenetic, epigenetic and metagenomic
data. ] Nutr 2016;146:905-912S.

Keywords: Metagenomics, Metabolomics, Polyphenols, Fiber,
Prebiotics

KL_144/3222

HOW TO MAKE THE MOST OF HIGH - DENSITY
GENETIC DATA FOR HUMAN NUTRITION RE-
SEARCH

Kohlmeier, Martin.

MD PhD. Nutrigenetics Laboratory. UNC Nutrition Research
Center. University of North Carolina Chapel Hill. USA.

The impact of most nutrition exposures depends to some ex-
tent on inherited disposition. In many instances the differences in
response between genetically distinct individuals are so large that
they cannot be ignored. Therefore, common genetic variation al-
ways needs due consideration for the design, implementation and
evaluation of nutrition endeavors. High-density genetic analyses
are rapidly gaining ever wider use, facilitated by the ease, speed
and affordability of new generation technologies. This includes the
use of common microarrays, analysis of targeted genes as well as
whole-genome sequencing. The main challenge in respect to ge-
netic analyses is now shifting from consideration of their inclusion
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to bewilderment by the information overload. Practical examples
will showcase for the non-specialist nutrition scientist some ap-
proaches and strategies to extract novel and useful knowledge
from available high-density genetic data.

It is often illuminating to use publicly available genome brows-
ers to investigate the architecture of target loci even before engag-
ing with any study data. Repositories of genome data are contin-
uously expanding and are starting to be more representative for
non-Caucasian populations. This makes the use of genetic data
more predictable for nutrition scientists around the world. Care-
ful study of relevant regions helps them to plan for likely diversity
and ensure adequate group sizes. Every beginner should make it a
priority to learn how to handle their favorite genome browser and
use it often.

Genome-wide genetic data include a wealth of information
describing each sample donor. Verifying gender is best practice
to detect erroneous sample assignments. Other generic uses may
include the detection of duplicates, controlling for population
stratification and taking into account major known genetic de-
terminants. Strand-specific sequences (haplotypes) across gene
segments, or even extended regions, and the resulting diplotypes
(defined by the two haplotypes present in an individual) can great-
ly simplify resolving the genetic diversity resulting from dozens of
polymorphisms in a typical gene. Individual diplotypes are often
common enough to single-locus genotypes. Allele counting algo-
rithms can bring together the impacts of multiple influencers in
the many instances where several variants are likely to contribute
to the same outcome. Modeling functional differences of multiple
constituents in metabolic or regulatory networks can be another
effective way to explore complex genetic data.

With some relatively simple tools, often available as open
source versions, most nutrition scientists can try their hand on
exploratory analyses of their study data. While the collaboration
with genetics experts is invaluable, research progress and scientif-
ic understanding will be greatly facilitated with more active en-
gagement by non-expert nutrition scientists. Unlike many other
advanced science approaches, exploration of high-density genet-
ic information is relatively inexpensive, does not pose the risk of
breaking expensive instruments and is easy to get started with us-
ing available training data sets.

Keywords: Nutrigenetics, nutrient gene interaction, haplo-
types, genome browsers, nutritionist training
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Track 2: Nutrition Through Life Course

KL_144/2919

IMPACT OF EARLY LIFE NUTRITION ON THE GUT
MICROBIOME AND HOST - MICROBE INTERAC-
TIONS IN THE HUMAN INFANT

Donovan, Sharon.

Professor, Department of Food Science and Human Nutrition,
University of lllinois, Urbana, IL 61801 USA.

Nutrition in early life is critically important for short and long-
term health outcomes. Epidemiological data show that breast-
fed infants have lower incidences of infections in early life and
gastrointestinal diseases, reduced risk of childhood obesity and
improved cognitive development than formula-fed infants. The
perinatal period is also the principal time for acquisition of the
gut microbiome and the microbiome has been shown to influence
the development of same systems that differ between breast and
formula-fed infants (e.g. gastrointestinal, metabolic, immune, and
cognitive). However, defining how nutrition influences gut devel-
opment and host-microbe interactions has been limited by ethical
constraints surrounding invasive sampling of infants. To over-
come this limitation, we have developed a non-invasive method to
assess intestinal epithelial gene expression using exfoliated epithe-
lial cells and host-microbe interactions. Using these approaches,
identified key gene networks that were differentially expressed in
breast- and formula-fed infants. In addition, virulence genes in the
infant fecal metagenome were associated with the expression of
immunity and defense genes in exfoliated cells, demonstrating for
the first time the potential for the microbiota to influence the host
transcriptome in the human infant.

Keywords: microbiota, breastmilk, formula, immune

KL_144/3464

HETEROGENEITY IN RESPONSE TO NUTRITION
INTERVENTIONS DURING THE FIRST 1000 DAYS:
EVIDENCE FROM RANDOMIZED CONTROLLED
TRIALS USING LIPID-BASED NUTRIENT SUPPLE-
MENTS FOR MOTHERS AND INFANTS

Dewey, Kathryn G.

PhD. Professor. Department of Nutrition. University of California
Davis. USA.

Meeting the high nutrient needs of pregnant and lactating
women and young children in low-income countries is challenging
because diets are dominated by staple foods with low nutrient den-
sity and bioavailability. Strategies to meet nutrient needs during
the first 1000 days include increased intake of nutrient-rich foods,
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improved complementary feeding practices, micronutrient sup-
plements, and fortified products designed for these target groups.
In the latter category, small-quantity lipid-based nutrient supple-
ments (SQ-LNS, ~20 g/d, ~120 kcal/d) have been developed and
evaluated for prevention of malnutrition among infants and young
children, and pregnant and lactating women. Several SQ-LNS tri-
als have been conducted. This lecture will summarize results from
the International Lipid-based Nutrient Supplements (iLiNS) Pro-
ject and from the Rang-Din Nutrition Study (RDNS) in Bangla-
desh. The iLiNS Project included 4 randomized controlled efficacy
trials in 3 countries in Africa: Ghana, Malawi and Burkina Faso.
Two trials began in pregnancy (the iLiNS-DYAD trials in Ghana
and Malawi) and included maternal supplementation (pregnancy
and 6 months postpartum) plus infant supplementation from 6 to
18 months of age. Two trials began in infancy, the iLINS-DOSE
trial in Malawi (from 6 to 18 months) and the iLiNS-ZINC trial
in Burkina Faso (from 9 to 18 months). Of the 4 iLiNS Project
trials, increased linear growth in response to SQ-LNS was seen
in Burkina Faso (25% reduction in stunting) and Ghana (40% re-
duction in stunting), but not in Malawi. The lack of response in
Malawi is likely linked to high rates of maternal and child inflam-
mation and infection, and short maternal stature. The RDNS was
a cluster-randomized effectiveness trial (n=4011) to compare 4 in-
terventions in rural Bangladesh: a) combined maternal and child
SQ-LNS; b) child-only SQ-LNTS; ¢) child-only micronutrient pow-
ders (MNP); and d) control. Prenatal SQ-LNS reduced newborn
stunting and small head size; the impact was greatest in younger
mothers and those with household food insecurity. By 24 months,
maternal and child SQ-LNS, but not MNP, improved child linear
growth and head size. All three RDNS intervention groups expe-
rienced improved child motor and language development. Taken
as a whole, the evidence suggests that SQ-LNS supplementation
can promote fetal and child growth and development, but there is
heterogeneity in these effects both within and across study popu-
lations. Heterogeneity may be explained by differences in: a) po-
tential to benefit (baseline nutritional status and dietary adequacy;
evidence of developmental delay or inadequate child stimulation),
and b) potential to respond (other factors that constrain the ability
to improve growth or development). Further research is needed to
examine the role of infection and inflammation, the microbiome,
environmental contaminants, maternal mental health and car-
egiver behaviors, and the long-term effects of prenatal nutrition
and epigenetic influences on growth and development. Nutrition
interventions may have a greater impact if they are delivered as
part of a comprehensive strategy that addresses the multiple causes
of stunting and poor development, including control of pre- and
postnatal infection, care for women and children, and stimulation
of early child development.

Keywords: Lipid-based nutrient supplements; infants; preg-
nant women; malnutrition; child growth
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KL_144/3644

INTERFACING FOOD SCIENCE AND FOOD TECH-
NOLOGY & ENGINEERING FOR BETTER NUTRI-
TION REACH OUT-FARM TO FOLK

Prakash, Vishwesihwaraiah

Ph.D., FRSC. Vice President, IUNS, Former Director of CFTRI, Mys-
ore, India & Distinguished Scientist of CSIR, India.

The role of agricultural practices in a region, harvesting prac-
tices, transport facilities, primary processing, saving carbon foot
print back to the soil, value addition at different steps with co- and
by-products have all a role to play in making available tons and
tons of nutrients to the Folks from the Farm. This has principally
to address the chain and correct with appropriate and adaptable
Food Science and Technologies to reach the nutrients with a ho-
listic approach of nutrition on a food based approach. This should
also be of course, a well proved science based approach delivering
large amount of benefits of the food in that region based on culture,
traditional wisdom, sustainable agricultural practices, sustained
varieties of agri-materials for varying weather and climate chang-
es and with no fatigue to the soil through eco-practices. All this
must result in healthy food to the population, of course, with food
safety imbibed in it. The growth of a healthy society all around
has to be differentiated from the normal nutrition programs which
surpasses subsidized food for combating malnutrition, undernu-
trition of the mother and child and micronutrient deficient fam-
ilies irrespective of the economic strata. We find the NCDs are
increasing year on year in spite of many programmes. The role that
food with different forms of cooking and combination of foods,
the sequence of food that is eaten, the fresh and the stored food,
the potential of the parenteral nutrition and the first 1000 days of
the child and mother from conception to delivery and after deliv-
ery with all the nutritional programmes falling under one umbrel-
la of food and nutrition for Translational Nutrition appears to be
very crucial. How will we manage these makes a huge difference
in our approach to the problems of its Translational Nutrition and
challenges, solutions and sustainable approach that will make the
difference using appropriate, relevant and adaptable Food Science
and Technology with Engineering inputs for scale up. The Value
addition of Nutrition to a Food is more valuable than just value
addition. It is this challenge that the Food Scientists, Technolo-
gists and Engineers must join hands with Nutritionists together
and more forward to address the Nutritional Challenges.

“If Translational Nutrition matters to us on Food based ap-
proach, we shall matter more to it through Reach out of Nutrition
on a Sustainable Approach through appropriate Food Science and
Technology and Engineering!”
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Track 3: Public Health Nutrition and Envi-
ronment

KL_144/2883

THE NUTRITION TRANSITION AND FOOD
SYSTEM DYNAMICS: THE ACCELERATING SPEED
OF CHANGE

Popkin, Barry M.

PhD. Nutrition. Department of Nutrition. University of North
Carolina. USA.

The nutrition transition, conceptualized as changes in the pat-
terns of eating, drinking and moving and all the underlying techno-
logical and environmental causes, is understood at a basic level. The
biological mismatches between our biology of taste and movement
and our modern food system and movement-related technology
have seen rapid gains in knowledge. While rapid shifts in all low
and middle income countries (LMICs) physical activity domains are
a major causal factor, increased activity is not the major solution.
Improving our global diets are challenged by new rapidly changing
shifts in the global food system in LMICs in the last several decades.
After laying out our food systems earlier history, we examine the
recent remarkable rapid changes in LMICs. The challenges posed
for nutrition-related noncommunicable disease, including obesity
prevention, are great. We have new actors increasingly controlling
LMIC food production (agribusinesses, global and local food and
beverage producers, food service companies, and food retailers)
and subsequently our food purchases. Understanding the history
of the food system changes and the way this has been linked with
dietary changes and more recent acceleration of these dietary shifts
is important. At the same time we are seeing important changes in
our body composition which we have yet to fully understand. These
body composition changes, of course, relate not only to diet shift but
to increasing shifts in physical activity in all domains. Food policy
changes are seen as the major option for prevention but they will not
be adequate without shifting our culture of eating.

Keywords: Nutrition transition, global, food system, obesity
prevention, food policy
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KL_144/2913

WHAT THE WORLD CAN LEARN FROM MEXICO’S
BATTLE AGAINST OBESITY: VULNERABLE
GROUPS, INTERNATIONAL COLLABORATION,
EVIDENCE-BASEDPOLICIESAND MANAGEMENT
OF CONFLICTS OF INTEREST

Barquera, Simon.

MD, MS, PhD. Director. Nutrition and Health Research Center.
National Institute of Public Health. Mexico.

Mexico has learned a number of lessons that could contribute
to other countries’ national obesity prevention efforts. In 2002, we
documented an alarming rise in diabetes mortality. The finding
was received with skepticism at a time when the main perceived
health challenge was undernutrition and obesity was only consid-
ered a disease of affluence. In November 2016, the government
declared a national epidemiological alert due to the diabetes
considerable rise. For the past years, we have developed efforts
to understand the potential determinants involved in this transi-
tion and international collaborations to evaluate policy options.
Among these, a soda tax initiative, front-of-pack food labeling and
food marketing regulations. The government has adopted some
recommendations, but in many cases evidence-based policies have
faced intense lobbying and opposition campaigns, mostly led by
transnational food and beverage companies [1].

In 2013, a fiscal reform including a soda tax initiative was im-
plemented in response to international reductions in oil prices and
increasing inflation rates. Diverse evaluations have demonstrated
a decrease in consumption [2] and we have modeled its potential
health and economic benefits in the next 10-y [3].

Many developing countries are experiencing transitions with
a number of similarities such as increasing participation from
transnational companies, increasing availability of ultra-processed
foods, lack of adequate regulation of commercial practices, poor
nutrition literacy among the population and public health efforts
focused mainly in overcoming undernutrition [4]. In this context,
five lessons from our experience that should be considered are:
a) obesity affects mostly vulnerable groups; however society as a
whole pays the costs; b) international collaboration is necessary
to modify the obesigenic environment; local efforts to develop ev-
idence and policies have limitations, but there is a supporting in-
ternational group of academia, civil society and funding agencies
with solid expertise, c) obesity prevention requires interdiscipli-
nary teams with experts in the fields of economics, social market-
ing, good lobbying, etc. Public health alone has a limited chance
to achieve the desired outcomes; d) academia needs to develop
evidence and provide it when a window of opportunity to support
policies rises; and e) preventing and managing conflict of interests
could be one of the most important steps to curve the NCDs global
epidemic. Unhealthy food and beverage companies’ actions that
negatively influence and undermine public health efforts must be
documented and widely disseminated to make transparency and
accountability a social norm.

1. Barquera S, et al. Mexico attempts to tackle obesity: the pro-
cess, results, push backs and future challenges. Obesity reviews :
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an official journal of the International Association for the Study of
Obesity. 2013;14 Suppl 2:69-78.

2. Colchero MA, et al. Evidence Of Sustained Consumer Re-
sponse Two Years After Implementing A Sugar-Sweetened Bever-
age Tax. Health Affairs. 2017;36(3):564-71.

3. Sanchez-Romero LM, et al. Projected Impact of Mexico’s Sug-
ar-Sweetened Beverage Tax Policy on Diabetes and Cardiovascu-
lar Disease: A Modeling Study. PLoS Med. 2016;13(11):e1002158.

4. Barquera S, et al. Cardiovascular diseases in mega-countries:
the challenges of the nutrition, physical activity and epidemiologic
transitions, and the double-burden of disease. Current Opinion in
Lipidology. 2016:1

Keywords: Obesity, Prevention, Policy, Soda Tax, Conflicts of
Interest, Nutrition Transition

KL_144/3368

ENABLING AND DISABLING HEALTH SYSTEMS
THROUGH FOOD SYSTEMS

Wahlqvist, Mark L.

MD. Professor. Monash Asia Institute. Monash University. Mel-
bourne. Australia.

Health is more dependent on the prevailing food system than
acknowledged. This is for several reasons. First, it may or may not be
available Second, it may not be safe. Third, it may not be acceptable.
Fourth, it may not be affordable. Fifth, food itself is much more com-
plicated than nutrient composition would suggest or aberrant nu-
trient intake might contribute to pathophysiology (Wahlqvist Food
& Function 2016). Sixth, food plays a sociological as well as physi-
ological role. Seventh, it is eaten at the end of an intricate system of
production, transport, processing, packaging, storage and market-
ing any one of which may have health effects downstream. Eighth, it
has effects on every body organ and system, not just the cardiovas-
cular, gastrointestinal, musculoskeletal or immune system, for ex-
ample. Ninth, it alters gene expression (epigenetics), and heretofore
we have over-stated what is genetic inheritance and underestimated
the intra-and inter-generational effects of food. Tenth, the growing
understanding of our microbiomes provides for explanatory models
of food-health associations previously arcane. Finally, we are eco-
logical creatures and not separate from our environment whether
through biorhythms, sensory inputs, energy regulation, microbiom-
ic pathways, endocrine-phytonutrient linkages, locomotor activity,
eco-immunology, and more (Wahlqvist ML ,Ann Nutr Metab 2016).

The recognition of these food system inputs into human biology
offers potentially greater cost-effectiveness in health care systems.
We now know that a greater emphasis on plant-derived foods and
food biodiversity reduces the prevailing burden of disease and its
costs (Lo et al Amer ] Managed Care 2013). In addition, the avail-
ability of public open space (POS) and gardens is associated with
better mental health, longer lives and less so-called chronic disease
(Mitchell and Popham, Lancet 2014). Better health outcomes are
possible even in the face of risk factors like cognitive impairment,
hypertension and obesity with a biodiverse diet, physical activi-
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ty and POS (Wahlqvist APJCN, 2014). A deeper understanding
of food and health would be represented by an ecosystem health
disorder nomenclature (EHD) (Wahlqvist, APJCN, 2014). It has
been suggested that we increasingly suffer what might be termed
‘nature deficit disorders. Given that modest exercise is necessary
to access nature, and is associated with healthier and longer lives
(Wen CP et al Lancet, 2011), the combination of a biodiverse diet,
the social role of food and walking among nature and gardens has
the prospects of health and economic advantage.

Yet new health risks and costs loom as ecosystems are lost and
food systems compromised. One of the most pressing is that of
oceanic contamination with microplastics, much of it derived
from food and beverage packaging. They are now found in deep
sea and coastal seafood whose health risk and benefit must there-
fore come under review.

An innovative food and health workforce with systems aware-
ness could take a more socio-ecological approach to mitigate the
challenges of climate change. Axiomatic will be that we need to
appreciate how little we need and not seek how much we can get,
in the interests of our ecological selves and a habitable planet.

Keywords: Ecosytem health disorders, nutritional economics

KL_144/3343

IMPACT EVALUATION READINESS IN POPULA-
TION-BASED NUTRITION PROGRAMS: THE EX-
AMPLE OF FOOD FORTIFICATION

(Neufeld, Lynnette M.; @Friesen, Valerie.

MGlobal Alliance for Improved Nutrition; @Global Alliance for
Improved Nutrition. Geneva. Switzerland.

Food fortification, or the addition of essential vitamins and/
or minerals to a food, is a cost-effective intervention designed to
increase micronutrient intakes. Recent evidence confirms that
food fortification programs in low- and middle-income countries
improve a range of micronutrient deficiency-related outcomes in
different population groups when there is high quality and con-
sumption of fortified foods. Programs that did not show impact
in the expected health outcomes tended to have low intake of the
food, poor compliance with fortification and/or poor bioavailabil-
ity of the selected fortificant.

High coverage is a prerequisite for impact of any intervention
or program and many factors including availability, accessibility
and acceptability of products/services may affect program cover-
age. Measuring coverage across the service delivery process and
the factors that limit or facilitate it can be used to directly assess
the potential of programs for impact and to identify solutions to
improving potential. Considering a typical program impact path-
way for food fortification, quality, coverage and utilization, are in-
termediate outcomes that should be assessed as part of on-going
monitoring activities during the implementation phase of a pro-
gram. Only when there is high enough coverage and utilization
of adequately fortified foods for impact on nutritional status to be
plausible should biochemical or functional outcomes be assessed.
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Currently, such information on coverage and utilization is rarely
available in nutrition programs due to gaps in program monitor-
ing and/or process evaluation activities yet impact evaluations are
still frequently undertaken, often at substantial expense.

Without measuring and understanding patterns of coverage
and utilization, impact evaluations may have limited potential to
capture the true contribution of food fortification in a population
and subpopulation groups that may be at risk of inadequate mi-
cronutrient intake, and also to provide potential explanations if
impacts are not observed. Impact evaluation readiness of all nu-
trition programs must be considered from the outset of program
design. Program monitoring and evaluation activities should sys-
tematically include coverage assessments with clear criteria for
minimum coverage levels to guide evaluators on when it is feasible
to undertake impact evaluations.

As part of this short conference, we will present data from re-
cent coverage assessments of food fortification programs (includ-
ing wheat and maize flour, oil among other vehicles) in 10 coun-
tries and discuss implications for potential for biological impact
across countries and among different sub-groups within countries.
We will also use conclusions from this body of work to discuss
implications for improving impact evaluation methodologies for
population based programs.

Keywords: fortification, coverage, evaluation, multi-country,
impact

KL_144/3066

DECLINING CONSUMPTION OF ADDED SUGARS
AND SUGAR-SWEETENED BEVERAGES |IN
AUSTRALIA: A CHALLENGE FOR OBESITY
PREVENTION

"Brand-Miller, Jennie; ®Barclay, Alan.

MPhD. Nutrition scientist. Charles Perkins Centre. University of
Sydney; @?PhD. Accredited Practising Dietitian, Sydney, Australia.

Background: Reducing intake of added sugars and sug-
ar-sweetened beverages (SSB) has been the main focus of efforts
to stall obesity. According to a global analysis, Australia and New
Zealand experienced the single largest absolute increase in adult
obesity since 1980 and the single largest increase in adult female
obesity. More than 68% of Australian men and 56% of women are
overweight or obese. While obesity has risen steeply, some evi-
dence suggests that added sugars and SSB intake declined in Aus-
tralia over the same timeframe.

Objective: To investigate recent trends in availability of sugars
and sweeteners, and changes in dietary intake of total sugars, add-
ed sugars and SSB in Australia using multiple, independent data
sources.

Methods: A comparison of relevant data published by the
Food and Agriculture Organization of the United Nations (FA-
OSTAT), Australian government, academia and industry.

Results: FAOSTAT food balance sheets for Australia show per
capita availability of added/refined sugars and sweeteners fell 16%
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from 152 g/capita/day in 1980 to 127 g/capita/day in 2011 (P for
trend = 0.001). In national dietary surveys in 1995 and 2011-12,
added sugars intake declined markedly in adult men (from 72 to
59 g/day, -18%) but not women (44 to 42 g/day, NS). As a propor-
tion of total energy, added sugars fell by 10% in adult males but
non-significantly in adult females. Between 1995 and 2011-12, the
proportion of energy from SSB (including 100% juice) declined
by 10% in adult males and 21% in females. More marked changes
were observed in children 2-18 y. National grocery sales data in-
dicated that added sugars derived from carbonated soft drinks fell
26% between 1997 and 2011 (from 23 g/capita/day to 17 g/capita/
day) with similar trends in non-carbonated beverages.

Conclusions: In Australia, 4 independent datasets confirm
shorter and longer term declines in the availability and intake of
added sugars, including those contributed by SSB. The findings
challenge the widespread belief that energy from added sugars
and sugars in solution are uniquely linked to prevalence of obesity.

Funding: University of Sydney

Keywords: Added sugars, sugar-sweetened beverages, food
availability, obesity

Conflict of Interest disclosure: JBM is President of not-for-
profit Glycemic Index Foundation, director of a GI testing service
at the University of Sydney, and co-author of books about the GI.

KL_144/3409

INVOKING THE BASE OF THE ICEBERG: ORIGINS
AND CONSEQUENCES OF ENDEMIC SHORT-
STATURE (ERRONEOUSLY TERMED “CHRONIC
UNDERNUTRITION")

Solomons, Noel W.

Center for Studies of Sensory Impairment, Aging and Metabo-
lism (CeSSIAM). Guatemala City. Guatemala.

Protein-calorie (-energy) malnutrition (PEM) was once the
monarch of human nutrition paradigms. Born in 1933, in observa-
tions by Ceciley Williams in West Africa, it came into relief as the
focus of public health nutrition in the mid-1940s after the found-
ing of the UN and its agencies: WHO and FAO. Attention would
remain on clinical syndromes —kwashiorkor and marasmus- for
the next three decades, until height/length came into play. This
emerged from a classical article by John Waterlow entitled: “Clas-
sification and Definition of Protein-Calorie Malnutrition” (1972).
This was linked to a concept that the clinical forms were the tip
of an iceberg, with preclinical PEM manifested by altered anthro-
pometry; this in turn related to the supply and consumption of
macronutrients in the diet. Waterlow termed the process of height
decline as linear “retardation” and the extreme status as “stunting’,
expressed as height-for-age. These were ascribed to the duration
of nutritional deprivation, and “chronic malnutrition” became a
synonym.

Militating against pure dietary origins of stunting, up to 40%
arises in fetal life, with the most accelerated phase of retardation
occurring during exclusive/ predominant breast-feeding. Supple-
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mentation of neither protein nor micronutrients (individually or
in combination) reverses the condition. Observations by Bogin &
Varela-Silva and Penny (and confirmed at CeSSIAM) show that
short-stature is driven by deficits in the length of the lower ex-
tremities, with the torso-length and head-circumference remain-
ing relatively conserved.

Notably, also in the early 1970s, more nuanced nutritional con-
cepts emerged, as one enunciated by Doris Howes Calloway “peo-
ple eat foods, not nutrients’, and another by Victor Herbert that,
beyond the ingestion of nutrients, their absorption, retention and
utilization were further determinants of nutritional status. These
were brought to this present explanation of stunting’s origins.
Most likely, all of the amino acids, calcium and phosphorus for
hydroxyapatite are available within the body from any diet with
human (or bovine) milk. A parsimonious theory for the mecha-
nistic origins of retardation and stunting is failure of the utilization
of nutrients essential for long-bone elongation due to impairment
in the signally in the hormonal cascade regulating the epiphyseal
growth-plates. The signallying pathway can be interrupted by in-
flammatory and stress hormones. The stress-inducing elements
common to deprived settings include microbial saturation, ecto-
and endoparasite infestation, recurrent infections, mycotoxins,
poultry fecal toxins and adverse maternal psychosocial conditions,
along with a potential role of malabsorption and systemic inflam-
mation arising from environmental enteric dysfunction (EED),
may constitute the constellation of mediators to disrupt long-bone
elongation.

The epidemiological variation of stunting across continents, as
well as within continents across nations and across areas within
nations, suggest the possibility of genetic factors in resistance to
or susceptibility for the antitrophic effects of the environmental
factors.

So, 45 years after Waterlow’s postulation of linear retardation
and stunting as part of the preclinical manifestations of the PEM
continuum somewhere in the base of the iceberg, their true origins
remain submerged in uncertainty. Without a firm dietary expla-
nation, however, “chronic malnutrition” is an unsuitable and out-
moded descriptor worthy to be retired.

Keywords: height-for-age, stunting, protein-energy malnutri-
tion, stress, bone growth
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STUNTING: CHALLENGES IN ESTIMATING PREVA-
LENCE AND POTENTIAL SOLUTIONS

Martorell, Reynaldo.
Emory University. USA.

Stunting is a leading indicator used in policy formulation, so-
cial sector investment and program evaluation. For example, the
World Health Assembly (WHA) established the goal of reduc-
ing the prevalence of stunting in 2010 by 40%, or to 100 million
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stunted children, by the year 2025. Stunting is declining but too
slowly to meet this goal; by 2025, the decline will have been only
26% relative to 2010 and 171 million children are expected to be
stunted. Measurement error inflates the variance of height for age
Z-scores and overestimate the prevalence of stunting and there is
considerable noise in the country-level data. In addition, program
evaluation is compromised when measurement is poor and may
even make a successful program appear to be a failure. The pur-
pose of this lecture is to discuss options for improving data quality.
There are several diagnostics to identify the quality of measure-
ment. Proper training and supervision are effective in improving
the quality of measurement and several groups are working on
strengthening training manuals. Another potential solution is to
develop new technology to replace anthropometry. One such ex-
ample is being developed by Body Surface Technology (BST) and
Emory University. The system uses three -dimensional imaging (
3DI) taken with off the shelf gadgets (Video game technology -
Kinect- connected to an iPad ) and an app written by engineers
to create a three dimensional articulated model of the child from
which measurements such as length and head circumference can
be taken. The system is light and portable. We are comparing meas-
ures taken with 3DI with those obtained from anthropometry in
500 preschool children in Atlanta, with Gates Foundation funds.
The idea is that if 3DI is as good (similar accuracy and no bias) as
standardized anthropometry and assuming that 3DI requires less
training and time to provide accurate and valid length and other
measures, that it could substitute for anthropometry eventually
in surveys, with improvement in the estimation of stunting. Joel
Cockle is leading the data collection and analysis of the 3DI pro-
ject for his doctoral dissertation at Emory. A next step would be to
try 3DI in a developing country setting.

Keywords: Anthropometry, stunting, measurement error,
3-dimensional-imaging
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A PARTICIPATORY COMMUNITY-BASED AP-
PROACH TO EFFECTIVE IMPLEMENTATION OF
THE BABY FRIENDLY COMMUNITY INITIATIVE
IN RURAL KENYA

"Kimiywe, Judith; @Kimani-Murage, Elizabeth; ®Wekesah,
Frederick; “Muriuki, Peter; ®Wanjohi, Milka; ®Samburu, Betty;
©\Griffiths, Paula; ”’Madise, Nyovani; ®McGarvey, Stephen.

MPhD. Ass Prof Nutrition. Department of Food, Nutrition and
Dietetics. Kenyatta University. Kenya.; ®Phd. Research Scientist.
Health Challenges and Systems. African Population Health Re-
search Center. Kenya.; ®Msc. Epidemiologist. Health Challenges
and Systems. African Population Health Research Center. Kenya.;
“Msc. Research Assistant. Health Challenges and Systems.
African Population Health Research Center. Kenya.; ®Msc. Pro-
gramme manager. Maternal, Infant and Young Child Nutrition.
Ministry of Health, Nutrition and Dietetics Unit. Kenya.; ©PhD.
Prof. Population Health. Department of Human Sciences. Lough-
borough University. United Kingdom.; “PhD. Prof. Demography
and social statistics. Co-Director center for global Health Popu-
lation, Poverty and Policy. university of Southampton. United.
Kingdom.; ®PhD. Epidemiology and anthropology. Director
Health Institute. Brown University. United States of America.

Background and objectives: The child survival and develop-
ment strategy in Kenya aims at improving child health and reduc-
tion in child mortality through the acceleration and scale-up of
evidence-based high-impact interventions. Promotion of optimal
maternal infant and young child delivery of such high impact in-
terventions is marred by lack of clear evidence on what works, how
it works and why. The Baby Friendly Community Initiative (BFCI)
project conducted a formative qualitative study whose specific ob-
jectives were to determine the local contexts and cultural factors
that influence breastfeeding and other maternal, infant and young
child feeding practices in order to tailor the intervention package
to the communities and to determine the enablers and barriers
associated with the implementation of Baby Friendly Community
Initiative and how to address them

Methods: The formative study employed a cluster randomized
trial which used a participatory action research design for qualita-
tive data collection. A total of 205 participants were interviewed in
the study which covered 13 community units which were used as
sampling units for the main project. A total of 52 interviews were
done, 16 Focus Group Discussions, 14 In-depth Interviews and 22
Key Informant Interviews. The key informants included chiefs, vil-
lage elders, religious leaders, women leaders, CBO leaders, Tradi-
tional Birth Attendants and health professionals at sub county and
health facilities. In-depth interviews included pregnant women,
breastfeeding women, HIV positive women and Health profession-
als. Focus group discussions were done with fathers, old and young
mothers, grandmothers and Community Health Volunteers.

Results: Results revealed that cultural factors and tradi-
tions had great influence on maternal and child feeding practic-
es. Mothers’ decisions were also highly influenced by the health
workers, community and family members, religious leaders and
Traditional birth attendants. This information was used to develop
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appropriate and targeted intervention strategies for effective BFCI
implementation.

Conclusions: End line qualitative data showed a great im-
provement in addressing some of the key barriers and enhance-
ment of the existing enablers. There were significant positive out-
comes for key indicators; the number of antenatal visits, health
facility deliveries, exclusive breastfeeding, growth monitoring,
motivation and capacity building of community health volunteers
and functional mothers support groups.

Keywords: Baby Friendly Community Initiative, Enablers/
Barriers

Conflict of Interest disclosure: The authors of this abstract
declare that this is an original 3 year intervention research and this
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interest.
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Track 4: Nutrition and Management of
Diseases

KL_144/3382

NEW INSIGHTS INTO OBESITY PREVENTION IN
CHILDREN AND ADOLESCENTS

Moreno, Luis A.

GENUD research group. Universidad de Zaragoza. Zaragoza (Spain).

Obesity in children and adolescents has been increasing in the
last decades, reaching unacceptable prevalence rates. Public health
actions seem to start to be effective in some developing countries.
However, more efforts are necessary to achieve the WHO goal of
ending with the childhood obesity epidemic. Available evidence
concludes the different types on interventions already implement-
ed, have moderate effect in body composition indices, i.e. the body
mass index (BMI). Interventions use to be effective in relation with
the targeted behaviours, especially fruits intake and sedentary be-
haviours. Interventions combining different nutrition and physical
activity related behaviours are more effective than those targeting
isolated behaviours. Ideally, interventions should focus not only in
children, but also in the families, the school and the community. The
school is an appropriate setting in this population group, as children
spend a significant part of their time taking lessons and participat-
ing in other school-related activities. Community activities seem to
add to what is achieved with the other intervention components.

The main limitation of the studies on childhood obesity pre-
vention is the lack of proper assessment of the process of the in-
tervention and its relationship with the obtained efficacy. Different
aspects related with the intervention context should be consid-
ered, such as contextual factors that shape theories of how the
intervention works, contextual factors that affect implementation,
intervention mechanisms and outcomes and causal mechanisms
present within the context which act to sustain the status quo, or
potentiate effects. The implementation process as how delivery
is achieved, training, resources etc. should be considered as well
as what is delivered, specifically its fidelity, dose, adaptations and
reach. Mechanisms of impact such as participant responses to and
interactions with the intervention, mediators and potential unex-
pected pathways and consequences should be also considered.

Innovative strategies are also promising for future intervention
programs. They include social marketing approaches, the use of
social networks in order to disseminate health related messag-
es and to take profit of the peers influence, and the use of active
games. Future studies should incorporate these promising ap-
proaches in order to develop the most effective strategies to tackle
the childhood obesity epidemic.

Keywords: Obesity, prevention, child, epidemiology
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KL_144/3037

CHALLENGES IN THE CARE OF CHILDREN AND
ADOLESCENTS WITH TYPE 1 DIABETES

Mazza, Carmen.

Hopital JP Garrahan , Unit of Nutrition. Argentina.

The Diabetes Control and Complications Trial (DCCT) showed
that improved metabolic control reduces the risk of long term com-
plications in both adult and adolescent patients with type 1 diabetes
(T1D).

The Epidemiology of Diabetes Interventions and Complica-
tions (EDIC) study further proved that good glycemic control had
persistent beneficial effects on long term complications. Based on
these results it was recommended to optimize glycemic control as
early and close to normal as possible in all patients in order to
prevent complications. Despite modern approaches to physiolog-
ic insulin replacement, insulin analogs and insulin pumps, most
children and adolescents fail to achieve optimal metabolic control
and do not achieve the recommended Hb A1 c target.

There is a need to identify current barriers and opportunities
in diabetes care.

TEENSs study of young people with diabetes provides a global
approach to explore factors related to glycemic control & quality
of life of T1D youths by age class (8-12, 13-18, 19-25 y/o) through
multifaceted insights (health-care providers, T1D patients, fami-
lies) 5960 participants from 20 countries of 5 continents and over
200 centers were included. TEENs study also explores the chal-
lenges of transition of care from pediatric to adult in the under-
studied young adult population. Results show that more than 70%
of young people with T1D do not achieve glycemic control targets.

Factors associated with Alc target attainment included treat-
ment approaches (frequent Blood Glucose Monitoring (BGM), carb
counting, exercise, avoiding ketoacidosis, and glucagon availability)
and family factors (avoiding diabetes-specific family conflict)

In agreement with the TEENS, the type 1 Diabetes Exchange
register clinic network from the USA which compared adolescents
with excellent vs poor control, showed that both groups differed
substantially in diabetes management with excellent control group
using insulin pumps, performing more blood glucose monitoring,
missing fewer boluses and using meal -specific insulin: carbohy-
drate ratios than those in poor control.

With another perspective, Huidore study registers 26 centers
from Europe, USA, Japan and Australia evaluated between 1998 and
2009 and summarized in the paper Lessons from the Huidore Inter-
national Study Group on Childhood, from 2013. It shows the rele-
vance of modality in applying therapeutic strategies and focusing on
communication and visits regularity as predictors of Hb Alc levels

While the patients’ expectations are a cure, minimally invasive
treatments, and not having any limitations, HPC’s goals are con-
trol to prevent complications for which we indicate intensive treat-
ments, multiple insulin doses, frequent BGM and pumps.

Finding common goals, incorporating motivational techniques
with patient-centered treatments, working as a multidisciplinary
team to implement interventions that target modifiable factors
may help optimize Alc levels; and providing added support and
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education to youth with non modifiable factors (at risk demo-
graphic and family factors) may help overcome suboptimal con-
trol in youth with T1D.

Keywords: Key words: Type 1 diabetes, pediatrics, glycemic
control, Hb Alc.

Conflict of Interest disclosure: Disclosures: Member of steer-
ing committee of TEENs Study: Advisor SANOFI; Advisor LILLY

KL_144/2876

NUTRITION FOR INFLAMMATION: PUT OUT THE
FIRE!

Escott-Stump, Sylvia.

RDN. Clinical Assistant Professor. Department of Nutrition Sci-
ence. East Carolina University. Greenville NC. USA.

Inflammation is a major factor for the progression of diabetes,
cardiovascular diseases, eye disorders, arthritis, obesity, autoimmune
diseases, and inflammatory bowel disease. Pathological inflamma-
tion associated with autoimmune diseases is controlled by networked
immune system genes. The nuclear factor kappa-B protein family, as
well as signal transducers and activators of transcription 3 (STAT3,)
activate over 500 gene products affiliated with inflammation, cell
transformation, angiogenesis, and metastasis. Most chemo-preven-
tive blockers act by inhibition of NF-kB and STAT3 pathways. These
blockers have numerous side effects whereas plant-derived polyphe-
nols do not. An anti-inflammatory Mediterranean diet supports life-
long health and a reduction in chronic inflammation.

Keywords: Inflammation, Plant polyphenols, Mediterranean diet

KL_144/3642

BIOCHEMICAL PROFILE IN PATIENTS SUFFERING
DIFFERENT TYPES OF CANCER AND AIDS

Slobodianik, Nora H.

PhD. University of Buenos Aires, School of Pharmacy & Biochem-
istry. Dept. Nutrition & Food Science. Argentina.

The aim of this lecture is to show the most important results
obtained in our laboratory, related to the nutritional status evalu-
ated through the use of biochemical parameters. Patients suffering
from a) head and neck cancer (HNC, n=17), b) colorectal, esoph-
agus or stomach cancer (GG, n=32) and ¢ ) HIV+/AIDS (n = 43),
were included.

HNC were looked after at the Service of Gastroenterology (Car-
los G. Durand Hospital), GG at the Angel Roffo Institute of Oncol-
ogy and HIV+/AIDS at the Hellios Salud Centre. The study was ap-
proved by the University of Buenos Aires Ethics Committee, and all
participants agreed to sign the written consent before recruitment.

Blood samples were collected from fasting patients. Specific
plasma protein fractions Albumin, Transthyretin (TTR), Trans-
ferrin (Tr), C3 and C4 complement fractions (C3c, C4c). Ceru-
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loplas-min (Cp), Haptoglobin (Hp), Fibrinogen and C-reactive
protein (CRP) were measured by single radial immunodiffusion
technique on agar gel layers (Binding Site, UK; Diffu-Plate, Bio-
cientifica SA, Argentina).

IL-4 concentration and total antioxidant status (TAS) was de-
termined by Elisa and by Randox Kit (UK), respectively in the
HNC group. In addition, the fatty acid profile was analyzed on
58% of these patients.

The results (expressed as X+SD) were compared against refer-
ence values performed in a group of healthy subjects.

HNN group

Data showed lower TTR, C3c, Tr and IL-4 levels together with
higher Cp and Hp plasma concentrations than those from the ref-
erence values. These results pointed out to a depressed nutritional
status and an inflammation process. Moreover, a decreased total an-
tioxidant status and changes in essential fatty acids pattern were ob-
served. These findings showed the importance of an early and peri-
odical nutritional evaluation that could help to perform an adequate
nutritional support concomitant to the specific treatment.

GG group

Statistically significant decreases were shown in Tr, ApoB, C4c
and TTR plasma concentrations together with concomitant in-
creased albumin levels when data were compared with reference
values. This behaviour suggests nutritional disorders associated
with an hemoconcentration status in this group of patients. It is
important to highlight that nutritional differences depend on di-
verse stages of the disease.

HIV+/AIDS group

HIV+/AIDS patients showed changes in biochemical param-
eters, particularly an increase in Fibrinogen and ApoB together
with a tendency to diminished TTR levels. These data could lead
to a compromised nutritional status with an altered lipid profile.

The global analysis of the biochemical profile of individuals suf-
fering from these different pathologies emphasize the importance
of including the periodic evaluation of functional biochemical pa-
rameters in these patients, since the diagnosis of the pathology.
This outcome would allow an early assessment to achieve an ap-
propriate nutritional support, implemented along with the specific
therapy, leading to the delay of the progression of the disease, and
improving survival and quality of life outlook.
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Track 5: Nutrients and Nutritional Assess-
ment

KL_144/2901

BENEFICIAL EFFECT OF PROBIOTICS CONSUMP-
TION ON THE IMMUNE SYSTEM

MpPerdigén, Gabriela; ?Maldonado Galdeano, Carolina.

Researcher from CONICET-CERELA and Tucuman University.
Argentina.; ®Researcher fron CONICET-CERELA and Tucuman
University. Argentina.

The gastrointestinal tract is one of the most active microbiologi-
cally ecosystems that play a crucial role for the functioning of the
Mucosal Immune System (MIS). In this ecosystem, probiotic micro-
organisms, that enter orally can stimulate the Immune System and
induce a network of signals, mediated for the whole bacteria or their
cell wall structure (originated by the effect of antimicrobial substanc-
es from the Paneth cells): 1) to the intestinal epithelial cells or the
immune cells associated, to the lamina propria; 2) the interactions
induce the production of different cytokines or chemokine as MCP1
(macrophage chemoattractant) from the IEC, that in turn will send
signals to the immune cells, which contribute to the MIS activation.
We demonstrate: a) probiotic strains stimulate the mucosal immu-
nity increasing the number of IgA +cells in the intestine, the activity
of T cells, and induce inmunomodulation by IL-10 release. We de-
termined the importance of the probiotic viability b) that in the in-
teraction with the epithelial cell and macrophages, Tol like receptors
(TLRs), mainly TLR2 are involved, and also the mannose receptor,
3) probiotics favor the innate immune response, where macrophages
and DCs play an important role, without inducing an inflammato-
ry immune response, they only produce a slight increase in the cel-
lularity of the lamina propria. We demonstrate the effectiveness of
probiotics in Salmonella infection by an increase in the microbicidal
activity of peritoneal and spleen macrophages. In malnutrition mod-
els with an improvement in the histology of intestine and thymus in
both: undernutrition and obesity with an improvements in Immune
System functionality. We determine in a respiratory allergy model,
that a PFM diminished the levels of IgE by induction of Th1 bal-
ance, that favor the production of IgG instead of IgE. These biological
mechanisms observed mediated by probiotic stimulation, open the
door for the study of anti-inflammatory mechanisms. We demon-
strated the anti-inflammatory effect of yogurt in IBD model, where
we observed a decrease in the inflammatory cytokine IL-17. We
conclude that probiotic strains, PFM and yogurt have an important
role in the functionality of the MIS and in the immune surveillance,
through the mechanisms of immunoregulation

Keywords: Probiotics, Functional foods, Intestinal Immune
System, Immunomodulation.
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KL_144/3501

MEAL PATTERN ANALYSIS: NEW INSIGHT INTO
DIETARY PATTERN AND THEIR HEALTH CONSE-
QUENCES

Boeing, Heiner.

German Institute of Human Nutrition. Germany.

It is still a debate whether public health aspects of diet should be
addressed preferentially as single dietary component or as dietary
pattern. The pattern approach has gained prominence during the
past decade and the scientific community can find many scientific
publications on this topic. Of particular interest had been statistical
approaches that identify dietary patterns in a specific study popu-
lation from empirical data and relate these patterns to disease risk.

The motivation to investigate dietary patterns instead of single
components comes mainly from the observation that many of the
components of dietary intake correlate with each other. This ob-
servation usually makes it difficult to interpret the health impact
of a single component properly in view of the many alternatives.
However, it is still not widely discussed how exploratively iden-
tified dietary pattern can be interpreted and why they exist in a
study population. The interpretation of dietary pattern is getting
even more complex when habitual dietary intakes had been used
as prime data source. This is the case of nearly all studies conduct-
ed so far on dietary pattern.

Information on the course of food intake at the different eat-
ing occasions over a day is nowadays widely available due to the
increased use of 24-h-recalls. The investigation of food intake at
meal occasion is in line with the idea of foods eaten together as
well as with the idea that a specific food consumption at a particu-
lar time during the day is meeting with a metabolism that is fol-
lowing a circadian rhythm. Thus, the analysis of meals regarding
food intake and their patterns could help understanding the for-
mation of food pattern on the habitual level but also understand-
ing their immediate metabolic impact. In this way meal and meal
pattern analysis open up a new promising research area.

In our group we recently analyzed with different statistical ap-
proaches (PCA and network analysis) how meal pattern relate to
habitual pattern. We found that - in the German context - break-
fast is the most stable meal but has less impact on the formation of
habitual pattern than other meals particular if variation reduction
methods are used to identify dietary pattern. Dinner is the meal
with the highest impact on the formation of dietary pattern on
habitual level. We also found that only part of the pattern identi-
fied in habitual data originate from foods eaten together at meals.
Currently we are searching on how otherwise foods are combined
at habitual level into a food pattern.

A statistically more comprehensive approach to investigate meals
with a particular focus on foods being eaten and its health implica-
tion is multi-level analysis. This statistical approach is trying to trace
the origin of variance at the different levels and also could relate this
variance to covariates. The covariates can also include metabolic and
health parameters measured at the individual level. First results from
this investigation will also been presented in this lecture.

Keywords: Meal, meal pattern, dietary pattern, multilevel analysis
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FROMTASTE TO WEIGHT
Rolla, Arturo R.

Beth Israel Deaconess Harvard Medical School. Boston, MA 0221.
USA.

Obesity is a chronic intoxication with calories. Eating causes a
pleasure sensation that starts with the sense of taste in the gusta-
tive receptors of the papillae in the tongue, mouth and pharynx.

There are specific receptors in the papillae for sweet, bitter, um-
ami, salty and rancid.

In the last couple of years another set of receptors for fatty sub-
stances was discovered.

Foods with sweets and fatty components are the most stimulating.

This information is transmitted first to the Nucleus of the Trac-
tus Solitarius, from there to the hypothalamus and higher centers
in the brain, recently started to be discovered with fMRI research.

Similar receptors are also found in the intestine with sensations
transmitted to the Central Nervous System mostly by ascending
fibers of the Vagus nerve.

The overall sensation transmitted to the brain is one of gratifi-
cation and reward.

The neurotransmitters in charge of these pleasurable sensa-
tions seem to be mostly dopaminergic, although serotonin, GABA
and norepinephrine are also present in some of these pathways.

The hypothesis to be presented is that the pleasure sensation
of eating is the main reason that makes obesity so common and
resistant to treatments in a world of excessive calories offered by
the food industry.

Keywords: Obesity, Taste, Gustatory Receptors, Pleasure sen-
sation.
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Track 6: Functional Foods and Bioactive
Compounds

KL_144/3384

MOLECULAR MECHANISMS OF ACTION OF
PROBIOTICS

Gil, Angel.

PhD. Prof. Department of Biochemistry and Molecular Biology.
Institute of Nutrition and Food Technology. Centre of Biomedical
Research. University of Granada. CIBERobn. Spain.

Probiotics are living microorganisms that confer a health
benefit on the host when administered in adequate amounts, al-
though dead bacteria and their components can also show pro-
biotic properties. Bifidobacterium and Lactobacillus strains are
the most widely used bacteria exhibiting probiotic properties and
are included in many functional foods and dietary supplements.
Beneficial effects of probiotics in allergy, intestinal-related diseases
(IRD), chronic liver disease, urinary tract infections and respirato-
ry infections have been reported, among others.

The current scientific evidence regarding to overweight and
obese patients that received some probiotics and synbiotics shows
a significant reduction in the abdominal adiposity and BMI; and
also, probiotic supplementation produced an improvement in the
metabolism of carbohydrates, as well as a reduction in the metabol-
ic stress in patients with type 2 diabetes (T2D) and IRS. Moreover,
an improved serum lipid profile was observed in patients with T2D
after the consumption of synbiotics. The effects of probiotics in pa-
tients with non-alcoholic fatty liver disease (NAFLD) were primar-
ily an improvement in the liver function and metabolic parameters,
although there is some controversy on the effects of probiotics on
those chronic diseases, which might be related to inappropriate de-
sign such as diversity, the use of several strains, and the small num-
ber of individuals receiving some interventions. Undeniably, further
studies to evaluate the best dose-response effect of probiotics and
synbiotics are needed, including following up with patients after the
probiotic intervention to evaluate the persistence of their potential
beneficial effects in obesity, IRS, T2D, and NAFLD.

Major mechanisms underlying the effects of probiotics include
improvement of the gut barrier function, increased competitive
adherence to the mucosa and epithelium, gut microbiota modifi-
cation, and regulation of the gut associated lymphoid immune sys-
tem. In this regard, probiotics communicate with the host through
intestinal cell pattern recognition receptors, such as Toll-like
receptors and nucleotide-binding oligomerization domain-con-
taining protein-like receptors, which modulate important key
signalling pathways, such as nuclear factor-kB (NF-«B) and mito-
gen-activated protein kinase (MAPK), to enhance or suppress ac-
tivation and influence downstream pathways. Some authors have
also described the modulation of intestinal gene expression me-
diated by probiotics. In this regard, our group has recently shown
that L. paracasei CNCM 1-4034, B. breve CNCM 1-4035 and L.
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rhamnosus CNCM 1-4036 are able to inhibit the expression of
both Adamdecl, a gene involved in dendritic cell maturation, and
Ednrb, a gene that codifies for endothelin B receptor involved in
vasoconstriction/vasodilation and cell proliferation in the intesti-
nal mucosa of the Zucker rats. Beyond understanding the molecu-
lar mechanisms of action for probiotics, further studies to evaluate
the best dose-response-effect of probiotics, including following up
with patients after the probiotic intervention and persistence of
beneficial effects, are clearly needed.

Keywords: Lacobacilli. Bifidobacteria. Microbiome. Probiot-
ics. Gene expression.

KL_144/3517

FEEDING THE IMMUNE SYSTEM: THE DANONE
INTERNATIONAL PRIZE FOR NUTRITION 2016

Calder, Philip C.

Faculty of Medicine, University of Southampton, Southampton, UK.

A well-functioning immune system is key to providing good
defence against pathogenic organisms and to providing tolerance
to non-threatening organisms, to food components and to self. The
immune system works by providing an exclusion barrier, by identi-
fying and eliminating pathogens and by identifying and tolerating
non-threatening sources of antigens, and by maintaining a memory
of immunological encounters. A breakdown in host defence increas-
es susceptibility to infection while a breakdown in tolerance results
in immune-mediated diseases like food allergy or autoimmunity.
The immune system is complex involving many different cell types
distributed throughout the body and many different chemical me-
diators some of which are involved directly in defence while others
have a regulatory role. Babies are born with an immature immune
system that fully develops in the first few years of life. Maturation
factors in breast milk, acquisition of an “appropriate” microbiota,
and exposure to environmental antigens for example from micro-
organisms and from are all important in early life immune matura-
tion. Immune competence can decline with ageing. The sub-optimal
immune competence that occurs early and late in life increases sus-
ceptibility to infection. Undernutrition decreases immune defences,
making an individual more susceptible to infection. However, the
immune response to an infection can itself impair nutritional status
and alter body composition. Practically all forms of immunity are
affected by protein-energy malnutrition, but non-specific defences
and cell-mediated immunity are most severely affected. Micronutri-
ent deficiencies impair immune function. The gut-associated lym-
phoid tissue (GALT) is especially important in health and well-be-
ing because of its close proximity to a large and diverse population
of organisms in the gastrointestinal tract and its exposure to food
constituents. There are strong interactions between the gut micro-
biota and the host GALT and it is considered that an altered gut mi-
crobiota can affect host immune responses. Strategies to modify the
gut microbiota include prebiotics and probiotics and through such
modifications host immune defence may be improved.

Keywords: Nutrition, immunity, life course, microbiota
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KL_144/2893

OLIVE POLYPHENOLS - IMPORTANT MEDIA-
TORS OF HEALTH BENEFITS OF THE MEDITER-
RANEAN DIET?

Rowland, lan.

PhD. Department of Food and Nutritional Sciences. University of
Reading. UK.

There is extensive evidence that the Mediterranean diet is asso-
ciated with health benefits for cardiovascular disease, cancer and
type-2 diabetes. Extra virgin olive oil is often highlighted as an
important component of the diets health promoting effects and
recent evidence suggests that the polyphenols present, including
oleuropein and hydroxytyrosol, may be the main factors involved.

We have been studying olive polyphenol extracts derived from
olive oil or olive leaves to evaluate their influence on cardiovascu-
lar health and on aspects of cancer development. Such polyphenol
extracts improved vascular function and certain inflammatory
markers in an acute intervention study. In a longer term (6 weeks)
double blind, placebo controlled intervention, olive leaf polyphe-
nols lowered blood pressure and decreased total and LDL-choles-
terol and plasma triglycerides. Using a similar olive leaf extract,
others have reported beneficial effects on insulin resistance and
plasma glucose profile in oral glucose tolerance tests.

In vitro, olive polyphenols were also shown to inhibit DNA
damage in colon cells and to inhibit tumour cell invasion. In a
SCID Balb/c mouse model of metastasis, olive polyphenols mark-
edly inhibited the rate of growth and metastasis of an invasive co-
lon tumour cell xenograft

Keywords: Mediterranean diet, olive oil, olive polyphenols,
cardiovascular disease,

Conflict of Interest disclosure: Research support: Comvita
New Zealand Ltd

Scientific advisory boards: Herbalife Nutrition Institute, Mc-
Cormick Science Institute, European Natural Soybean Associa-
tion, Alpro Foundation

ILSI Europe working group

KL_144/3339

MEMBRANE LIPID PEROXIDATION IN HUMAN
NUTRITION AND AGING

Miyazawa, Teruo.

PhD., NICHe, Tohoku University, Japan.

Phospholipids are of critical importance in mammalian cell bi-
ology, both through providing a permeability barrier and acting as
substrates for synthesis of lipid mediators. Such membrane phos-
pholipid peroxidation receives attention in connection to evaluate
nutritional states and also to aging. For measuring phosphatidyl-
choline hydroperoxide (PCOOH) as a primary oxidation prod-
uct of membrane lipids, liquid chromatography combined with
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chemiluminescence (LC-CL) detection and/or with tandem mass
spectrometry (LC-MS/MS) is employed with using synthetized
authentic standards. Nowadays it becomes possible to determine
total PCOOH, positional isomer, and stereo isomers of PCOOH in
human plasma, red blood cells (RBC), tissue organs and cultured
cells. High PCOOH concentration is confirmed in atheroscle-
rotic plasma with angiographically significant stenosis in which
PCOOH accelerates monocyte adhesion to ICAM-1. In Alzheimer
patients, aged RBC rich in PCOOH is found in peripheral blood,
and such PCOOH-rich RBC lacks CO2/02 exchange function
that contributes to develop the senile dementia. The data further
indicate that radical and/or enzymatic oxidation, rather than sin-
glet oxygen oxidation, is recognized to cause oxidation of mem-
brane PC in our body. Age-dependent accumulation of PCOOH
is also confirmed in cultured human diploid cells, the microsomal
and plasma membrane of the rat hepatocytes, and the brain and
liver of the rat, and intensely in a mouse model for hepatitis C
virus associated hepatocarcinogenesis. Food nutrients generally
influence these membrane lipid oxidations, and moderate intake
of dietary antioxidants (vitamin E, C, carotenoid, polyphenols and
so on) would be recommendable.

Keywords: Lipid peroxidation, Oxidative stress, Aging, Senes-
cence, Alzheimer disease
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Track 7: Food Culture Practices and
Nutritional Education

KL_144/3572

WEIGHT LOSS USING A HEALTHY DIET AND EXER-
CISEPROMOTIONTO PREVENT CARDIOVASCULAR
DISEASE: THE PREDIMED-PLUS TRIAL

Salas-Salvadé, Jordi.

Director Human Nutrition Unit. Department of Biochemistry &
Biotechnology. School of Medicine. Rovira i Virgili University.
Reus, Spain.

Since there are no clinical trials demonstrating that sustained
weight loss over >2 years with diet and changes in lifestyle reduce
the risk of cardiovascular disease, we have designed the PRED-
IMED-PLUS Study, an intervention trial on primary prevention
of cardiovascular disease in patients with metabolic syndrome and
overweight or obesity.

The PREDIMED-PLUS Study is a parallel group, multi-cen-
tre, randomised, primary prevention trial (PREDIMED-PLUS)
on men aged 55-75 years and women 60-75 years, with a body
mass index >27 to <40 kg/m? and meeting at least 3 criteria for the
metabolic syndrome. The objective of the present research is to
compare the cardiovascular effect of two interventions: a) inten-
sive weight-loss intervention on lifestyle program with hypocalor-
ic Mediterranean diet, physical activity and behavioural therapy,
b) non intensive care with recommendations on Mediterranean
diet following the usual care of medical physicians. The principal
end-points are: 1) a composite of major hard clinical cardiovas-
cular events, and 2) weight loss and weight maintenance at long
term. Other secondary end-points include the incidence of several
chronic conditions or diseases secondary to obesity and metabolic
syndrome.

Recruitment of participants began in September 2013, and fin-
ish in November 2016, with 6,874 participants randomized to the
trial. The final results will be available from 2020.

We hypothesize that an intensive weight-loss lifestyle interven-
tion, including physical activity, based on the traditional Mediter-
ranean food pattern is a sustainable long-term approach for weight
reduction among overweight/obese adults and that the achieved
lifestyle changes will exert beneficial effects on cardiovascular
disease incidence, according to our experience and to research by
other investigators. The rationale for the proposed investigation
is that it can provide a new, affordable, and sustainable approach
to reduce excess cardiovascular morbidity and mortality among
overweight/obese adults, beyond what was already observed in the
PREDIMED I trial.

At the JIUNS Congress, we will present the results of the PRED-
IMED-PLUS pilot study in the first 600 participants randomized
to the trial.

Keywords: Weight loss, diet, exercise, cardiovascular disease.
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KL_144/3572

SUSTAINABLE DIET FOR A SUSTAINABLE
WEIGHT

Raben, Anne.

Professor, Dep Nutrition, Exercise and Sports, University of
Copenhagen. Denmark.

To achieve and maintain a sustainable body weight is a chal-
lenge, especially in the westernized world. Overweight and obesity
have reached epidemic levels with ensuing increases in type-2 di-
abetes and cardiovascular diseases. An abundance of energy-rich,
easily available foods and lack of physical activity are major rea-
sons for these effects. A high protein intake has been shown to
increase weight loss and improve weight maintenance compared
to a low protein intake (1). A high-carbohydrate diet has also been
shown to induce weight loss, although not to the same extent (2).

In recent years, increasing attention has been put on the en-
vironmental impact of different foods, and when comparing eg
CO, emission for legumes with meat, the CO, equivalent (in kg)
is 30 times increased (3). Therefore, a replacement of protein from
animal sources such as beef and pork with protein from vegeta-
ble sources, such as legumes, would be an environmental-friendly
approach. This could also lead to an increased intake of dietary
fiber, which in most countries is not yet at the recommended lev-
el. We examined if a meal based on vegetable sources (legumes)
was comparable to a meal based on natural animal sources (pork
and veal) regarding satiety and energy intake. The conclusion was
that vegetable-based meals (beans/peas) influenced appetite sen-
sations favorably compared to animal-based meals (pork/veal).
Interestingly, a vegetable-based meal with lower protein content
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was as satiating and palatable as an animal-based meal with higher
protein content (4). A recent meta-analyses including 21 studies
also supports that dietary pulses can be a beneficial weight-loss
strategy (5).

Potatoes are a predominant staple in most diets of the West-
ern world and the primary non-grain food item produced global-
ly. Potatoes have a high glycemic index, but compared with other
carbohydrate sources, they have a low energy density and conse-
quently a low glycemic load. Furthermore, potatoes provide po-
tassium, vitamin C, phosphorus, magnesium, folate, dietary fiber,
and polyphenols. Evidence from meal test studies has suggested
that intake of boiled potatoes increases satiety compared with in-
take of other preparations of potatoes or carbohydrates such as
rice, bread, and pasta on an energy-equivalent basis. How these
short-term effects translate into long-term effects is, however, not
yet clear. We conducted a systematic review to evaluate the asso-
ciation of intake of potatoes and risk of obesity, T2D, and CVD
in healthy adults. We found only observational studies and the 13
identified studies did not provide any convincing evidence to sug-
gest such associations (6). Still, there is a need for well-designed
long-term, randomized controlled trials in this field.

In conclusion, it is worth considering that an increased pro-
portion of vegetable sources could be a possible way to achieve a
sustainable diet for a sustainable weight.
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Keywords: Animal and vegetable protein, potatoes, obesity,
type-2 diabetes.

KL_144/2889

BUILDING CAPABILITY AND CAPACITY IN NU-
TRITION: CANCER AS A MODEL

MWWiseman, Martin; @Jackson, Alan; ®Allen, Kate.

(FRCP. FRCPATH. FAFN. Medical Doctor. Nutritionist. World Can-
cer Research Fund International and University of Southampton.
UK.; @FRCP. FRCPath. FRCPCH. FAfN. Medical Doctor. University
of Southampton. UK.; ®PhD. Science Director. WCRF Internation-
al. London. UK.

The appropriate detection, diagnosis and management of nu-
tritional problems in public health and clinical care is impeded by
the lack of an adequately resourced workforce who are appropri-
ately trained in nutrition. In addition, necessary infrastructure for
addressing nutritional problems is often lacking. The link between
nutrition and cancer offers an example both of the problems and
of potential solutions.

There is abundant evidence that nutritional factors are central
to the causation and prevention of several cancers, and mounting
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evidence that they also predict and possibly influence outcome
of cancer once diagnosed. Most of the evidence supporting these
conclusions comes from higher income countries, and while is ex-
pected to increase more in low income settings over the coming
decades, little resource is directed to building the infrastructures
necessary to explore the specific aspects of nutrition and cancer
prevention and care in these settings.

National and international agencies for nutrition and for cancer
exist to prosecute agendas relating to professional, research, care and
policy aspects, but there is little structured coordination between
them. Developing structured collaborations between nutrition and
cancer activities offers the possibility of improved prevention and
care, saving lives and money. Establishment of cancer registries with
basic nutritional information, and of a core nutritional status assess-
ment as routine in cancer care, would be simple initial projects.

A new collaboration between ITUNS, UICC, IARC and IAEA
will be described as a model for how progress might be made.

Keywords: Cancer, capacity building, international collaboration.

KL_144/3390

GASTRONOMY AT THE INTERSECTION OF NU-
TRITION AND EDUCATION

Varela-Moreiras, Gregorio.

Professor of Nutrition & Food Science. Faculty of Pharmacy. CEU
San Pablo University, Madrid (Spain). President Spanish Nutrition
Foundation (FEN).

In March 2014, the European Parliament approved the Res-
olution on the European gastronomic heritage: cultural and ed-
ucational aspects, that was impulsed by the Spanish Nutrition
Foundation (FEN) cojointly with the Royal Academy of Gastron-
omy mainly based on the following principles: developments in
recent years have highlighted that diet, in its broadest sense, is
extraordinarily important in modern society; it is essential to in-
corporate learning about diet and nutrition, taste workshops and
a knowledge and culture of food and gastronomy into the vari-
ous national education systems; It is also evident that gastrono-
my and cooking have become an increasingly important form of
artistic and cultural expression, that food and good cooking are
one of the fundamental pillars of family and social relationships
and that satisfaction at meal times is of course essential in sensory
and psychical terms, as it is a substantial element of psychological
and emotional balance, education in nutrition and gastronomy,
including respect for nature and the environment, should include
the participation of families, teachers, the educational community,
information channels and all education professionals; and finally,
that it is not only possible but necessary to combine healthy eating
with gastronomy. Therefore, the aim of this lecture is not only to
explain and debate the development, approval of this Resolution
at European level, but also to share and discuss the recent achieve-
ments in this field in Spain to be extrapolated to the rest of Europe
and worldwide.

Keywords: Gastronomy; Education in Nutrition; Healthy
Gastronomy; Culinary Skills
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Track 8: Agriculture, Food Science and
Safety

KL_144/3391

NUTRITION-SENSITIVE AGRICULTURE - WHAT
DOES IT MEAN AND WHICH IMPACT IT CAN
HAVE IN ADDRESSING ACTUAL MALNUTRITION
PROBLEMS

Charrondiere, U. Ruth; Rahmanian, Maryam; Unver, Olcay;
Hemrich, Guenter; Toppe, Jogeir; Muir, Giulia; Dahdouh, Sergio;
Rolle, Rosa; Mottet, Anne; Scherf, Beate.

FAO.

Food production is immensely important but undervalued in
the food system approach aiming to improve malnutrition. Nu-
trients that are not produced through agriculture, cannot be con-
served or consumed. They would have to come from fortification
or supplementation, or would remain in insufficient amounts lead-
ing to micronutrient deficiencies or undernutrition, or if available
in excess will lead to overweight/obesity and waste of resources.

Agriculture includes large-scale monoculture with high pro-
ductivities and market access, and small-scale farming or pastoral-
ism, where most of the biodiversity is conserved but having lower
productivity, market access and income. Important challenges are
climate change; environmental degradation; loss of biodiversity;
lack of agricultural research for non-stables and minor species;
water scarcity; and urbanization. Most agriculture is geared more
towards quantity, income and industrial requirements than to-
wards nutritional quality or consumers’ preferences (including
taste and strive towards agro-ecological products). Previously, it
was thought that if energy needs are covered the micronutrient
needs will be fulfilled; or that economic/agricultural growth will
automatically lead to improved nutrition — we know today that
these are wrong.

Ways forward to meet nutritional requirements while producing
foods sustainably could be to simultaneously increase diversifica-
tion; higher production/use of species, varieties and breeds rich in
micronutrients; use resources efficiently; integrate value chains; and
reduce food loss and waste. They all aim to produce more diverse
and nutritious foods and sell them at decent prices, hopefully re-
sulting in the consumption of sustainable diets. A multi-sectorial
approach is most efficient (following the principle 1+1=3) because
change is most likely to be efficient if all elements of the food sys-
tem are moving into the same direction, i.e. production is linked
with consumer and environmental demands, enhanced by appro-
priate value chains, progammes and policies (e.g. agriculture, trade,
health, nutrition, education) and nutrition education. FBDG are
central here and can inform consumers and policies.

Examples are integrated systems coupled with improved water
management: aquaponics (integrated fish-poultry-vegetables sys-
tem); rotation or intercropping (e.g. pulses and cereals); valuing
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wild foods often coming from the forest; home-based animal hus-
bandry; crop-livestock-fish integration for improved use of manure
and crop residues; or promoting insect consumption. Efficiency will
be enhanced by producing foods and varieties rich in micronutri-
ents and ensuring high overall productivity and income. Key ele-
ments are mainstreaming biodiversity and the use of FAO’s new tool
Nutrient Productivity Scale combining yield, food composition and
human nutrient requirements. These, together with agro-ecological
approaches could achieve efficient resource use. An increased pro-
duction without taking into account value chain and transportation
leads to high losses in income, foods and inputs. Therefore improv-
ing value chains is essential, e.g. cold chains for fruits, vegetables and
animal-based foods. Another possibility is the use of micronutri-
ent-rich fish by-products for human nutrition.

For all these steps, food composition data are needed at food
and variety level for raw, cooked and processed foods - but in 99%
of cases they are absent. Investments in their generation could be
highly beneficial.

Once agriculture is more nutrition-sensitive, many of the glob-
al malnutrition problems can be solved.

Keywords: nutrition-sensitive agriculture, food system, mal-
nutrition, food composition

KL_144/3307

WHY EXPERIENCING FOOD INSECURITY HAS
BAD CONSEQUENCES FOR CHILDREN AND HOW
WE CAN PREVENT THEM

Frongillo, Edward.

Department of Health Promotion, Education, and Behavior,
University of South Carolina, United States.

Children experience food insecurity when households are
food-insecure. Childrens experiences of food insecurity differ
from those of adults. Children are cognitively, emotionally, and
physically aware of food insecurity, and take responsibility for
managing food resources through participation in parental strate-
gies, initiation of their own strategies, and generation of resources
to provide food for the family. Even when household food insecuri-
ty is mild or moderate, these experiences are associated with many
negative consequences for children, including behavior problems,
poor health, disrupted social interactions, delayed development,
shame, poor school performance and absenteeism, lower physi-
cal activity, altered daily activities, and poor or less healthy diets.
The paths through which these consequences occur are both nu-
tritional and non-nutritional. Non-nutritional paths may involve
psychological and social effects of and responses to the stress that
food insecurity places on families. The traditional lens for child
food insecurity concentrates attention on food, hunger, and mal-
nutrition, but, to guide effective intervention, we should also at-
tend to other interconnected domains of children’s daily lives, in-
cluding food-related challenges within the psycho-social, family,
educational, and community domains in which child development
unfolds. Understanding why experiencing food insecurity has bad
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consequences for children and knowledge about these mecha-
nisms can guide effective and beneficial actions to prevent them.

Keywords: Children, food insecurity, interventions, develop-
ment, stress.

KL_144/3479
HOWTO MAKE FOOD SYSTEMS MORE NUTRITION-
SENSITIVE

Haddad, Lawrence.

Executive Director. Global Alliance for Improved Nutrition
(GAIN). United Kingdom.

Poor quality diets affect more than 1 in 3 people worldwide.
Diets are imbalanced in terms of the quantity and sources of cal-
ories consumed and in the excess consumption of certain compo-
nents such as added sugar, salt and some forms of fats. So it is no
surprise that diet related factors account for 6 of the top 11 risks
behind the global burden of disease. Income growth and urbani-
zation are not going to make it any easier to purchase healthy diets
in the future. Increased income allows the increased consump-
tion of foods that are health promoting as well as foods that are
not. Urbanisation puts a premium on convenience and this can
lead to the excess consumption of highly processed foods. Global
and national food systems are part of the problem and part of the
solution. What we produce, how we store, process, market and re-
tail food affects its availability, affordability and desirability—and
hence its consumption. The quality of consumption of food by
key groups - infants and women for example-- is well below the
minimum standards required. The food system commands large
resource flows which can be guided towards advancing nutrition,
through a combination of positive and negative incentives, at all
stages of the food system. At the moment low and middle income
countries are on course to follow the damaging pathway that the
high income countries have taken. This presentation stresses that
policymakers have choices to make, outlines the options available
to them, urges them to take decisive action to make their food
systems become more nutrition sensitive, and outlines the conse-
quences of not changing course.

Keywords: Diet, food systems.

KL_144/3357
INVESTING IN NUTRITION: WHAT WILL IT BUY?
Shekar, Meera.

PhD. The World Bank. USA.

Ensuring optimum nutrition—particularly during the 1,000-
day period from pregnancy to a child’s second birthday—can al-
ter an individual’s development trajectory and maximize her or
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his productive potential. Chronic malnutrition has important
lifelong consequences for health and cognitive development. Be-
ing stunted (low height-for-age) in early childhood is associated
with a delayed start at school, reduced schooling attainment and
substantially decreased adult incomes at both the individual and
country level. These consequences add up to overall gross domes-
tic product (GDP) losses of 4 to 11 percent in Africa and Asia.
Importantly, chronic undernutrition can be transmitted through
an inter-generational cycle, where malnourished mothers are
more likely to have stunted children. There is a strong body of
evidence that shows high economic returns to investing in nu-
trition. Scaling up these proven nutrition-specific interventions
can ensure that mothers are healthy and well-nourished and that
they can provide optimal nutrition to their children, that children
realize their full physical and cognitive development potential,
and that women’s productivity is not hampered by illness, espe-
cially anemia. Furthermore, investments in nutrition are highly
cost-effective and among the best value-for-money development
actions. In 2016, the World Bank, Results for Development In-
stitute, and 1,000 Days, with support from Bill & Melinda Gates
Foundation (BMGF) and the Children’s Investment Fund Foun-
dation (CIFF) released innovative, in-depth economic analyses
and developed a global investment framework for achieving four
of the six global nutrition targets (for stunting, wasting, anemia,
and exclusive breastfeeding). To scale up the package of key nutri-
tion-specific interventions to reach the global nutrition targets, an
investment of about $70 billion is needed over the next 10 years,
in addition to what low and middle income countries currently
spend on nutrition. Combined with improvements in underlying
determinants of malnutrition, over the next decade, investing in
these nutrition-specific interventions would reduce the number
of stunted children in low and middle income countries in 2025
by 40%, compared to the 2015 baseline. In addition, the scale up
of this package of interventions would allow to prevent over 3.7
million child deaths and 265 million of cases of anemia in women
of reproductive age. It would also allow to treat 91 million addi-
tional cases of severe acute malnutrition in children and result in
105 million additional babies being exclusively breastfed. Finally,
the investment framework also showed very high returns on every
dollar invested in nutrition: from $4 in returns for treating acute
malnutrition (wasting) to $11 for preventing stunting, $12 for the
treatment and prevention of anemia, and $35 for increasing the
prevalence of exclusive breastfeeding. Not only do investments in
nutrition produce substantial economic benefits, but they also lay
the groundwork for the success of investments in other sectors.

Keywords: Nutrition, Stunting, Benefit-cost, Economic bene-
fits, Cost-effective
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PS_144/26
THE BIOLOGY OF THE FIRST 1,000 DAYS OF LIFE

EPIGENETICS, NUTRITION AND INFANT HEALTH

@ James, Philip; @Silver, Matt; ®Prentice, Andrew M.

MRNutr (Public Health). MRC International Nutrition Group. MRC
Unit The Gambia.; ®PhD. Bioinformatician. MRC International
Nutrition Group. MRC Unit The Gambia.; ®PhD, FMedSci,

MRC Unit The Gambia & MRC International Nutrition Group.
London School of Hygiene & Tropical Medicine. London. United
Kingdom.

The field of epigenetics is currently garnering a great deal of
interest, exploring how our very molecular make-up in the form
of modifications to the genome can be altered by factors as diverse
as ageing, disease, nutrition, stress, alcohol and exposure to pol-
lutants. Epigenetic changes have previously been implicated in the
aetiology of a variety of diseases, notably in the development of
certain cancers and inherited growth disorder syndromes, but the
exploration of its role in fetal programming is still in its infancy.
This review focuses on how nutritional exposures during preg-
nancy may affect the infant epigenome, and the impact that such
modifications may have on the long-term health of the child. We
start by describing some keys concepts in epigenetics and discuss
windows of epigenetic plasticity in the context of the Developmen-
tal Origins of Health and Disease (DOHaD) hypothesis. We then
review some of the key mechanisms by which nutrition can affect
the epigenome, with a particular focus on the role of one-carbon
metabolism. We finish by outlining some of the child health out-
comes that have been linked to epigenetic dysregulation and dis-
cuss possible next steps that need to be realised if insights into the
basic science of epigenetics are to be translated into tangible public
health benefits.

Keywords: Epigenetics; maternal nutrition; methyl donors;
developmental programming; DNA methylation

Conflict of Interest disclosure: The authors declare no con-
flicts of interest.

28 Ann Nutr Metab 2017;71(suppl 2):1-1433

BEFORE AND BEYOND THE 1,000 DAYS: A ROLE
FOR PRECONCEPTION NUTRITION

MDe Regil Velez, Luz Maria; ®Snyder, Taylor; ®Martinez, Homero;
“@Wuehler, Sara.

MNutrition International. Canada.; ?MPH, Director. Maternal

& Infant Health Consulting. Salt Lake City, USA; ®PhD. Senior
Advisor Micronutrient Forum. Nutrition International. Canada;
“PhD. Senior Technical Advisor. Nutrition Information System.
Nutrition International. Canada.

A womans health, nutritional status, and lifestyle prior to preg-
nancy, referred to as preconception health, influence pregnancy out-
comes for both mother and baby. Preconception interventions should
begin early and continue through the reproductive years because
many maternal risk factors are rooted in childhood and adolescence.

The supply and availability of nutrients to the developing fetus
are based on maternal nutritional status, physiological require-
ments and her ability to build and maintain nutrient stores. The
mother’s nutritional status can also influence gene expression
(namely, related to reproductive organs, eggs, and sperm) by dis-
rupting highly regulated processes through which specific genes
are turned on and off at certain time intervals during fetal devel-
opment. Energy and both macro and micronutrients, particularly
folic acid, iron, iodine, zinc, vitamin A, and vitamin B12; play es-
sential roles in organ growth and development, and are critical to
the development of the fetal brain and nervous system.

Nutrition interventions during the preconception period focus
largely on micronutrients and include supplementation, dietary
modification, fortification of staple foods and condiments, point-of-
use fortification, and biofortification. Complementary public health
actions include interventions and strategies to reduce the incidence
of infectious diseases, reduce alcohol consumption and smoking, de-
lay the age of the first pregnancy, support optimal inter-pregnancy in-
tervals, improve the nutrition and health of male sexual partners, and
decrease male partners’ unhealthful habits. This presentation focuses
predominantly on the role of preconception weight and micronutri-
ent nutrition on pregnancy outcomes, reviewing relevant biological
factors, and recommended interventions to address dietary gaps.

Keywords: Preconception; Nutrition; Birth weight; Epigenetics
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NUTRITIONAL REGULATION OF THE GROWTH
PLATE

Lui, Julian

Staff Scientist, Section on Growth and Development, Eunice
Kennedy Shriver National Institute of Child Health and Human
Development, Maryland, USA

Abstract Elongation of the long bones is what primarily makes
children grow taller, and it is driven by a process called endochondral
ossification that takes place at a cartilaginous structure found near the
ends of long bones called the growth plate. A thorough understand-
ing of the normal physiology of the growth plate, and how various
endocrine, paracrine, and intracellular mechanisms collectively regu-
late growth plate function is important for deciphering the causes of
childhood growth failure and designing new therapeutics.

Malnutrition remains as one of the leading causes of child-
hood growth attenuation globally. Nutritional status serves as
a physiological permissive signal to partially shut off childhood
growth under suboptimal conditions. Interestingly, when nutri-
tional status improves, body growth often occurs at a rate greater
than normal for the chronological age of the malnourished child,
a phenomenon also known as catch-up growth. Catch-up growth
helps bring the child closer to his/her original growth trajectory.
However, in many cases, catch-up growth is incomplete, lead-
ing to a permanent growth deficit. Our recent studies on growth
plate senescence, or how growth plate function declines with age,
have improved our understanding of the mechanism of catch-up
growth, and might provide new insights into developing better
nutritional and therapeutic regimens for more complete catch-up
growth in children with malnutrition and growth disorders.

Keywords: Growth plate, cartilage, catch-up growth, malnu-
trition, hormone
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ADDRESSING CHILD MALNUTRITION: NEWER
MEASURES TO ADVANCE PREVENTION AND TREAT-
MENT OUTCOMES

PROTEIN QUALITY, AMINO ACIDS AND GROWTH:
HISTORICAL CONTEXT, NEW TECHNIQUES AND
MEASURES

Kurpad, Anura Vishwanath.

MD, PhD. Professor of Physiology and Nutrition. St John's
Medical College. Bangalore. India.

The recent re-evaluation of human indispensable amino acid
(IAA) requirements by the WHO/FAO/UNU in 2007, showed that
the daily requirement of important and potentially limiting TAA
such as lysine was higher than earlier thought. This has had an im-
pact on protein quality in terms of the amino acid score, where ce-
real proteins, which are the mainstay of the daily protein intake in
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many low and middle income countries (LMIC), now would have
a lower quality, due to their lower lysine content. In turn, protein
quality impacts human health, as it is important for linear growth
and the prevention of stunting in children, and possibly also to
mental development. Protein quality is an important factor in
healthy diets. With the use of nationally representative household
protein consumption data in India, the percentage of the popula-
tion at risk of quality protein deficiency was found to vary between
4% and 26% among different age groups and between the urban or
rural sector. Mitigating these risks requires a greater intake of high
quality proteins, such as pulses and milk, and that food subsidy
policies move beyond cereals and become more quality conscious.

The measurement of protein quality is based on an assessment
of the indispensable amino acid content in relation to the pattern
of their requirement, along with a term for the intestinal digesti-
bility of protein into its constituent amino acids, and their subse-
quent absorption. This was measured by the oro-fecal balance of
the fed protein. However, the digestion and absorption of protein
occurs in the small intestine, while colonic (large intestinal) bacte-
ria confound the oro-fecal balance. Therefore, protein digestibility
should ideally be measured by measuring the oro-ileal balance of
the fed protein. In addition, oro-ileal digestibility varies by IAA
and should therefore be defined for each IAA. It has been pro-
posed that protein quality should be measured for each IAA from
each digestible IAA content (using specific IAA oro-ileal digesti-
bility) in relation to the requirement pattern, in what is called the
Digestible Indispensable Amino Acid Score, or DIAAS.

The measurement of the oro-ileal balance of IAA is difficult in
human subjects, and usually impossible without intubation or intes-
tinal fistulation. However, it can be performed in a relatively non-in-
vasive manner, by a dual tracer technique, in which an intrinsically
isotope-labelled test protein is simultaneously fed with a different
isotope-labelled ‘reference’ protein, whose digestibility is known.
This relatively non-invasive method offers a way to measure digest-
ibility in vulnerable groups, and will be more relevant in settings
where environmental enteric dysfunction (EED) already affects
nutrient absorption. Current research into measuring plant protein
digestibility in children in relation to EED and growth, is ongoing.

Keywords: Protein quality, digestibility, growth, [AA

Further collaborators: Farook Jahoor, Dept of Paediatrics,
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GUT MICROBIOTA TARGETS IN NUTRITION

FUNCTIONS AND DYSFUNCTION OF THE GUT
MICROBIOTA

Doré, Joél.

Research Director. French Research Institute in Agricultural
Sciences INRA (France). Gut Microbiota for Health.

The human intestinal tract harbours a complex microbial eco-
system which plays a key role in nutrition and health. Interactions
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between food constituents, microbes and the host organism derive
from a long co-evolution that resulted in a mutualistic association.

Recognized functions of the dominant gut microbiota relate to a
contribution to nutrition via provision of key vitamins such as B12
and K and short chain fatty acids as well as a major implication in
the breakdown of fibers and the bioconversion of plant-born pheno-
lics. It also contributes to trophic functions of the gut, modulation
tissue renewal and mucus production in quantity and composition.
Finally, it regulates the vigilance of the immune system.

Current investigations into the human faecal metagenome are
delivering an extensive gene repertoire representative of func-
tional potentials of the human intestinal microbiota. The most
redundant genomic traits of the human intestinal microbiota are
identified and thereby its functional contribution. These obser-
vations show a unique segregation of the human population into
individuals with low versus high gene-counts or microbiota rich-
ness. It significantly expands our ability to look for dysfunctions
and specificities of the microbiota associated with human diseases
and to ultimately validate microbial signatures of prognostic and
diagnostic value in immune mediated diseases.

As an example, the microbiota is a key player in the development
of obesity. the overall phenotypic characteristics are worse in indi-
viduals with low gene counts (LGC) microbiota, which represent
25% of overweight to moderately obese subjects and up to 75% of
extreme obese (candidates for bypass surgery). LGC patients present
a low grade inflammatory context also associated with insulin-re-
sistance, and the worst response to a dietary intervention in terms
of weight loss or improvement of biological and inflammatory char-
acteristics. Conversely, a calorie restricted diet, with low fat, high
protein and especially high-diverse fiber content, was able to correct
the low gene count microbiota, raising by more than 25% the gene
count during a 6 weeks intervention. Gastric bypass surgery rapidly
corrects average gene richness and restores higher proportions of
symbionts that appear deprived in extreme obesity. The effects seem
durable over a 12 months follow up.

The human intestinal microbiota should hence be regarded
as a true organ, amenable to rationally designed modulation for
human health. Dysbiosis and dysfunctions appear in essence as
alterations of man-microbes symbiosis which trigger interest in
the application of functional metagenomics to better understand
the crosstalk between intestinal symbionts and food constituents
on the one hand, and human cells and tissues on the other hand.

Keywords: Microbiota; functions; metagenome; obesity; dys-
biosis
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DYSBIOSIS IN FUNCTIONAL BOWEL DISORDERS
Enck, Paul.

Dept. of Internal Medicine VI. University Hospital Tuebingen. Gut
Microbiota for Health. Gut Microbiota & Health section.

Functional bowel disorders (FBD) resemble a group of diseases
of the gastrointestinal tract (esophagus to anus - swallowing prob-
lems to defecation disorders) that are without a clear pathogenesis,
that are quite frequent, and bothersome for the individual; best
know is probably the “irritable bowel syndrome” (IBS). Because
many FBD symptoms are associated with eating and elimination,
is has very early been assumed that food eaten on the one hand,
and bacteria involved in its processing may play a key role in FBD
origin and/or its clinical picture. But only recently we have been
able to explore the role of the gut microbiota in FGD, due to pro-
gress in microbiological analytic techniques.

The term “dysbiosis” implies that the microbiota - the com-
munity of microorganisms living in an environment, e.g. in the
human gastrointestinal tract - is unbalanced, that the composition
of the different bacterial genera living there regularly (called: com-
mensal bacteria, to distinguish them from pathogen bacteria) is
disturbed, that some or many bacteria are missing and others may
become more prevalent or dominant. While we have learned of
many new bacterial species and their role in health and disease,
unfortunately the proper “balance” of the several hundred differ-
ent bacterial species (and the total of trillions of bacteria) is un-
known, as is the role of single bacterial species and their metabolic
functions for a healthy gut.

There are different ways to explore the role of the gut micro-
biota and its balance or unbalance (dysbiosis) is FGD. For one,
we can compare the microbial composition in a group of patients
with FGD, e.g. with IBS to a group of healthy volunteers, but in
such a study extreme care has to be taken that the “controls” are
not only of similar age and gender, but also of the same cultur-
al background and nutritional habit, since these factors affect the
microbial composition and diversity. Studies have shown that the
microbiota in FGD is different from that of healthy controls, but
the recorded differences are not necessarily specific for FGD, they
may also occur in other diseases.

Another approach to explore the role of the gut microbio-
ta in FGD is to challenge the existing “flora” with novel bacteria
(probiotics) or with nutritional substrates that stimulate bacterial
growth (called prebiotics), especially in randomized clinical trials
(RCT) where only a fraction of patients receive the true challenger,
while the other receive a placebo. This has been done excessively in
FGD, especially in IBS, with more than 60 trials including several
thousand patients. These studies have produced mixed outcome:
some probiotics appear to be better than others, and some appear
to work only for a part of the IBS symptoms and not for all. An ex-
treme of this approach is the transfer of an entire microbiota from
one healthy person to another, called fecal microbiota transplanta-
tion (FMt). This has rarely been tested in FGD, but is not without
risk in benign disorders.

More experimentally designed approaches will be presented,
but are currently not yet approved for clinical purposes.

Keywords: Dysbiosis; functional bowel disorders; IBS
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THE GUT MICROBIOTA IN OBESITY, METABOLIC
SYNDROME AND T2D

Hansen, Torben.

Professor of Genetics of Human Metabolism. The Novo Nordisk
Foundation Center for Basic Metabolic Research. Faculty of
Health and Medical Sciences. University of Copenhagen.

We are not alone. Recent findings have demonstrated that the
gut microbiome complements our human genome with at least
100-fold more genes. In contrast to our Homo sapiens-derived
genes, the microbiome is much more plastic, and its composition
changes with age and diet, among other factors. An altered gut mi-
crobiota has been associated with several diseases, including obe-
sity and diabetes, but the mechanisms involved remain elusive. In
order to understand the impact of gut microbes on human health
and well-being we have described the Illumina-based metagen-
omic sequencing assembly and characterisation of 3.3 million
non-redundant microbial genes from faecal samples of 124 Euro-
pean individuals. Nearly 10 million genes are now described in a
recent updated gene catalogue. The extensive gene catalogue has
enabled us to perform studies of association of the microbial genes
with human metabolic phenotypes.

Several studies have suggested that altered gut microbiota
composition and function are associated with overt type 2 dia-
betes, obesity and atherosclerosis. However, in a recent study we
questioned previously reported associations between gut microbi-
ota and type 2 diabetes by demonstrating that metformin, the first-
line of choice for treatment of hyperglycaemia in type 2 diabetes,
confounds this relationship. Accordingly, although gut microbial
signatures can be used with high accuracy to distinguish metform-
in-treated patients with type 2 diabetes from healthy controls, this
is not the case when attempted in metformin-naive patients indi-
cating that drug treatment is an important factor to take into ac-
count when evaluating associations of microbiome composition to
disease. New data in treatment naive individuals indicate that gut
microbial signatures are altered in individuals with impaired glu-
cose regulation and that low bacterial diversity is associated with
elevated levels of biomarkers of poor metabolic health, including
markers of glucose regulation, insulin resistance, inflammation,
obesity, and dyslipidaemia.

Keywords: Gut microbiota; obesity; metabolic syndrome,
T2D
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MODULATION OF THE GUT MICROBIOTA, CUR-
RENT APPROACHES AND PATHOPHYSIOLOGI-
CAL SIGNIFICANCE

Verdu, Elena.

Associate Professor at the Division of Gastroenterology Dep. of
Medicine at McMaster University. Gut Microbiota for Health.

The gastrointestinal tract represents an enormous interface
with the environment. It has its own unique immune system that
accounts for over one third of the body’s immunological cells. The
number of autochthonous bacteria (1014) living on mucosal sur-
faces exceeds the number of cells forming the human body. In-
deed, the size of the genome of the intestinal microbiota exceeds
the human genome by 2-3 orders of magnitude. It is evident from
studies on germ-free animals that the human genome is insufhi-
cient to maintain efficient bodily function. For example, germ-free
mice have a rudimentary mucosal immune system because of the
absence of stimulation by enteric bacteria. Germ-free mice also
consume 30% more calories than conventionalized mice, as they
are inefficient in harnessing all energy sources in the diet. It is also
evident that the behavior of germ-free mice differs from that of
conventionalized mice, and becomes normalized following bacte-
rial colonization. Thus, there is an axis of communication between
dietary constituents, commensal bacteria, mucosal immune activ-
ity, gut physiology and brain function. In this context, it is easy to
envisage how altered interactions between diet and bacteria could
produce dysregulated inflammation and disease. There is general
consensus that genetic susceptibility is insufficient to cause chron-
ic inflammatory disorders such as IBD, and that environmental
factors, such as alterations in composition or metabolic function
of the colonic microbiota, play a role in driving and maintaining
inflammation. Even in celiac disease, a condition with a clear di-
etary trigger, gluten, and a known HLA association, alterations of
the small intestinal microbiome have been recently implicated as
modulators of disease risk. A microbiota associated with disease
has been referred to as “dysbiotic”. However, a specific disease-mi-
crobiota signature has been difficult to define and, how specific
dysbiosis contributes to inflammation is unknown. Despite this,
therapies targeted at modulating the microbiota with the objective
to prevent or treat gastrointestinal inflammation have emerged.
These include probiotic supplementation, fecal matter transplan-
tation or modification of specific dietary-microbiota interactions.
The potential and limitations, as well as gaps in knowledge, re-
garding these approaches will be discussed.

Keywords: Intestinal microbiome, inflammation, probiotics,
FMT, dysbiosis
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NEW TECHNOLOGIES TO DETECT AND STUDY
ADVERSE LIFESTYLES IN CARDIOMETABOLIC
DISEASES

APPLICATION OF GEOSPATIAL TECHNOLOGIES
FOR ANALYSIS OF CARDIOMETABOLIC DISEASES
RELATED TO FOOD AND NUTRITION

Alvarez Di Fino, Eliana Marina.

MSc. Nutritionist. Escuela de Nutricion. Facultad de Ciencias
Médicas. Universidad Nacional de Cérdoba. Instituto de
Altos Estudios Espaciales Mario Gulich. Comisién Nacional
de Actividades Espaciales (CONAE). Universidad Nacional de
Cérdoba. Argentina.

In last decades, the rapid changes in levels and composition of
dietary and activity/inactivity patterns in transitional societies are
related to a number of socioeconomic and demographic changes.
To solve this situation it is necessary to study this epidemiological
behavior from different approaches. In this context, geospatial tech-
nologies -understood as a set of tools used to obtain, process, store,
analyze and represent data centered in a geographical, temporal and
spatial context- have provided a new analytical approach.

The aim of this conference is to present the results obtained in an
exploratory study through different geospatial tools to analyze the
distribution of overweight and obesity in Cérdoba city, Argentina.

Epidemiological data (prevalence of obesity and overweight in
2013) were obtain from 79 Primary Health Care centers in the city.
A surrounding area with radius of 1000 m around each point was
considered as its zone of influence, and used to explore the envi-
ronmental conditions around it.

For this study we used a multispectral SPOT 5 image. This com-
mercial high-resolution optical imaging Earth observation satel-
lite provides a 10 meters resolution image with four spectral band
on: green (0.50 — 0.59 um), red (0.61 — 0.68 um), nearest infrared
(0.78 - 0.89 pm) and middle infrared (1.58 - 1.75 pum). All imag-
es used were supplied by National Commission on Space Activities
(CONAE), and the SPOT image was acquired in January 2013.

As a first step, we focus our attention on exploring the possibil-
ity to describe social strata used to describe the social dimension
and economic access to food.

To evaluate the environmental parameters in this area, a land cov-
er map is required, and it was decided to exploit the SPOT 5 image
using spectral and spatial features for classification. Specifically, tex-
tural features based on the Grey-Level Co-Occurrence Matric (GLC).

By using land cover maps as well as statistical and spatial in-
formation, the existence of statistically significant relationships
between the prevalence of obesity and overweight according to
the data from the health centers, and the geophysical variables ob-
tained from the satellite image was explored. Specifically, in addi-
tion to the environmental variables such as the above mentioned
NDVI, the Normalized Soil Index (NSI), and the distance from
water bodies and crops were included. For this analysis, different
tools were used -like machine learning technique called Maximum
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Entropy Modeling (MaxEnt)- and the free software SatScan that
analyzes spatial, temporal and space-time data using the spatial,
temporal, or space-time scan statistics.

Keywords: Geospatial technologies, spatial analysis, nutri-
tional epidemiology
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PROSPECTIVE ANALYSIS: ELIMINATING ARTIFI-
CIAL TRANS FATTY ACIDS IN ARGENTINA AND
ESTIMATED EFFECTS ON THE BURDEN OF COR-
ONARY HEART DISEASE

Elorriaga, Natalia.

MSc. Nutritionist. Centro de Excelencia en Salud Cardiovascular
para América del Sur. Instituto de Efectividad Clinica y Sanitaria.
Argentina.

Consumption of TFAs alters the plasma lipid profile in such
a way that it increases the risk of coronary heart disease (CHD).
A 2% increase in energy intake from TFAs may increase the risk
for a coronary event by up to 23%. Other potential adverse effects
of TFAs include systemic inflammation, endothelial dysfunction,
insulin resistance and arrhythmias. Based on these adverse effects,
several countries have implemented policies to reduce industrial
TFA consumption.

In Argentina, before 2004, artificial TFAs were present in most
sweet or salty solid snack foods, such as biscuits. Be-tween 2004
and 2014, Argentina implemented several policies to reduce artifi-
cial TFAs. After 2004, the industry voluntarily reformulated foods
by replacing approximately 40% of TFAs from partially hydrogen-
ated vegetable oils. Regulations enforcing mandatory labelling of
artificial TFAs in food were introduced in 2006 and the country’s
food code was amended, such that, by the end of 2014, industri-
ally-produced TFAs in food should not exceed 2% of total fats in
vegetable oils and margarines and 5% of total fats in other foods.

To estimate potential reductions in annual CHD events, disa-
bility-adjusted life years (DALYs) and associated health-care costs
attributable to reductions in artificial TFAs we used a model.

We built a policy model including baseline intake of TFA, the
oils and fats used to replace artificial TFAs, the clinical effect of
reducing artificial TFAs and the costs and DALYs saved due to
averted CHD events.

To calculate the percentage of reduction of CHD, we calculat-
ed CHD risks on a population-based sample before and after im-
plementation. The effect of the policies was modeled in three ways,
based on projected changes: (a) in plasma lipid profiles; (b) in lipid
and inflammatory biomarkers; and (c) the results of prospective co-
hort studies. We also estimated the present economic value of DALYs
and associated health-care costs of coronary heart disease averted.

We estimated that projected changes in lipid profile would avert
301 deaths, 1066 acute CHD events, 5237 DALYs and 17 million
United States dollars (US$) in health-care costs annually. Based on
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the adverse effects of TFA intake reported in prospective cohort

studies, more deaths and CHD events would be averted annually.
In conclusion, even under the most conservative scenario, reduc-

tion of TFA intake must have had a substantial effect on public health.
Keywords: Trans fat, model, health outcomes, costs, Argentina

COMPUTER TOOLS FOR FOOD INTAKE DETER-
MINATION IN NUTRITIONAL EPIDEMIOLOGY OF
CARDIOMETABOLIC DISEASES

Defagd, Maria Daniela.

PhD. Nutritionist. Escuela de Nutricion. Facultad de Ciencias
Meédicas. Universidad Nacional de Cérdoba. Instituto de
Investigaciones en Ciencias de la Salud INICSA-CONICET. Argentina.

The relationship between diet and disease has been studied for
more than a century and diet has been shown to play an impor-
tant role in the development of chronic diseases of high preva-
lence, such as cardiometabolic diseases. In this sense, nutritional
softwares have been emerged for different research needs in food
intake studies.

According each technological development, the software selec-
tion includes several aspects such as alimentary questionnaire for-
mat, accessibility, adaptability, intuitive system, support contact,
information about food databases and result reports. In response
of Argentina food research needs, a software called Interfood v.1.3
was development. The program is based on three fundamental
components: first, a food frequency questionnaire (FFQ) to ob-
tain the food intake profile about 242 foods more frequent in the
country; second, a food composition table database (FCD) based
on food composition tables of Latinfoods-Argenfoods, the Food
and Agriculture Organization and the USDA Food Composi-
tion Databases. The reporting includes 131 compounds (macro/
micronutrients and phytochemicals) per 100 g of food. The third
component is a relational database, which through the interaction
between FFQ and FCD calculates the amount of each of the foods,
nutrients and phytochemicals consumed by day, week and month.
The information is obtained on a Microsoft Excel format basis ap-
plicable to its subsequent analysis in other programs.

One strength of Interfood is its focus in fatty acids and bioac-
tive compounds, nutrients related in prevention and pathogenesis
of cardiometabolic diseases. Also, like other softwares developed by
researchers of the region, prioritizes the use of local food databases.
Nutritional softwares allow easy management of food and nutri-
tional information and can be used in epidemiological studies in
different geographic areas, socioeconomic levels and age groups. In
conclusion, technological advances in computer sciences can be in-
corporate into the methodological tools in nutritional epidemiology
of cardiometabolic diseases and other pathologies related to diet.

Keywords: Nutritional softwares, dietary assessment, nutri-
tional epidemiology
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SOUTH AMERICAN YOUTH/CHILD CARDIOVAS-
CULAR AND ENVIRONMENT STUDY (ACRONYM:
SAYCARE STUDY)

DESIGN AND OBJECTIVES OF THE SOUTH
AMERICAN YOUTH/CHILD CARDIOVASCULAR
AND ENVIRONMENTAL (SAYCARE) STUDY
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of Antioquia, Medellin. Colombia.; @PhD. University of Sdo Paulo,
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Paulo, SP, Brazil.; ®PhD. Md. Faculty of Health Sciences, University of
Zaragoza, Zaragoza, Spain.; “School of Medicine. University of Sao
Paulo. YCARE (Youth/Child cArdiovascular Risk and Environmental)
Research Group. Department of Preventive Medicine. Sao Paulo.
Brazil,; ®School of Pharmacy and Biochemistry. University of Buenos
Aires. Buenos Aires. Argentina.; ®MsC. School of Nutrition and
Dietetics, University of Antioquia, Medellin. Colombia.; ”School

of Medicine. Department of Pediatrics. Universidad Nacional

Mayor de San Marcos (UNMSM). Instituto Nacional de Salud del
Nifio (INSN). Neonatal Unit. Lima. Perd.; ®Health and Welfare
Institute. School of Psychology. Catholic University of Uruguay.;
©Piracicaba Dental School. University of Campinas. Department
of Community Dentistry. Piracicaba. SP. Brazil; "Center for Health
Sciences. Federal University of Piaui. DOMEN (MetabOlic Diseases,
Exercise and Nutrition) Research Group. Teresina. Brazil.; " Exercise
Hemodynamic Laboratory. School of Physical Education and Sport.
University of Sdo Paulo. Sdo Paulo. SP. Brazil.

The South American Youth/Child cARdiovascular and Envi-
ronmental Study (acronym: SAYCARE Study) is an observation-
al multicenter feasibility study was carried out in seven South
American cities: Buenos Aires (Argentina), Lima (Peru), Medellin
(Colombia), Montevideo (Uruguay), Santiago (Chile), Sao Paulo
and Teresina (Brazil). The study children and adolescents (3 to 18
years). In this feasibility phase we performed quality controls, de-
velop valid and reliable measurement methods to obtain informa-
tion from: social and environmental factors, family environment,
food intake, preference and food choices, physical activity and
sedentary behaviors body composition, oral health, lipids and car-
diovascular health biomarkers. After the developing we measured
the reliability and a validity coeflicient of these methods by several
analyzes: kappa coeflicients for categorical variables and intraclass
correlation coefficients for quantitative variables, which were com-
plemented by the development of Bland-Altman. The correlations
were calculated by Spearman and Pearson correlation coefficients
for nonparametric and parametric variables respectively. Our to-
tal sample is composed with 237 children (preschool and school
children) and 258 adolescents, provided data during 1stphase

Ann Nutr Metab 2017;71(suppl 2):1-1433 33



measurements. The results of the SAYCARE study are expected to
provide higher accuracy of the assessment of cardiovascular dis-
ease risk factors (eating behaviors, body composition, physical ac-
tivity, sedentary behaviors, lipid profile and cardiovascular health
biomarkers, oral health, social conditions, environmental factors
and home environment) and of their determinants in children and
adolescents aged 3-18, from seven South American cities.

Keywords: Reliability, validity, children, cardiovascular dis-
eases, risk factors.

ASSESSING DIETARY INTAKE IN CHILDREN AND
ADOLESCENTS: DEVELOPMENT OF A FOOD
FREQUENCY QUESTIONNAIRE
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MNutritionist. MSc. School of Nutrition. PhD Student. University
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Colombia.; ®Nutritionist. MSc. PhD. University of Sao Paulo.
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Medicine. Séo Paulo. Brazil.; “Nutritionist. MSc. School of
Nutrition. University of Mogi das Cruzes. Mogi das Cruzes. Brazil.;
SNutritionist. MSc. University of Sdo Paulo. School of Medicine.
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of Piaui. Department of Biophysic and Physiology, Metabolic
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Brazil.; "9PhD. University of Sdo Paulo, School of Medicine,
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Global epidemic levels have been reach by non-communica-
ble diseases (including obesity) in children and adolescents. South
American children under 5 years have an estimated prevalence of
overweight of about 7%; in school age children, overweight and
obesity prevalence ranged from 15% to 36.9%, and among adoles-
cents from 16.6% to 38%.

Food Frequency Questionnaires (FFQs) are often used in ep-
idemiological studies to evaluate long-term food consumption.
They should be created and validated in the specific population in
which they will be used.

The aim of this study is to describe the process of development
of a FFQ, to assess dietary intake to be used in children and ado-
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lescents from six countries of South America and to assess their
feasibility in the target population.

Methods: A semi-quantitative FFQ was designed to be
self-administered and to assess the dietary intake over the past
three months among children and adolescents aged 3 to 17 years
from seven cities of six South American countries: Buenos Aires
(Argentina); Lima (Peru); Medelin (Colombia); Montevideo
(Uruguay); Santiago (Chile) and Sao Paulo and Teresina (Brazil).
In order to compile the food list, multiple approaches were con-
sidered. Eleven food groups were included (cereals, tubers, vege-
tables, fruits, oils, meat and derivate, fish and eggs, milk and dairy
products, legumes, beverages, sugar products and miscellanea). To
determine the frequency categories of the questionnaire, Willet's
proposal of a nine response category, was adopted. A food photo
booklet was produced.

Results: In order to develop the FFQ, national food consump-
tion surveys and several local studies were considered. Experts
from all the cities involved in the SAYCARE study completed the
food lists for every country. A preliminary common core food
list was developed that included food items that represent at least
30% of the children/adolescent’s total food intake and appear in at
least two of the six countries involved. Countries” food items were
included to the common core. At the end, Medelin had 55 food
items, 58 for Santiago, 60 for Montevideo, 63 for Lima and Buenos
Aires, 67 for Sao Paulo and 68 for Teresina. It was developed in
Spanish and translated to Portuguese.

345 children and 357 adolescents were considered for analy-
sis. Food consumption (in grams per day) for male children con-
sumption of crackers, sweet cookies, filled sweet cookies, pork,
milk, yoghurt and fruit juices was lower in the older one than in
the younger one. Female children consumption of sweet cookies
and yoghurt was lower and packed juice was higher in the older
one, compared with the younger children. In male adolescents soft
drinks consumption was lower in the younger one, compared with
the older one. In female adolescents cookies, filled cookies, fried
potatoes, pork and canned fish consumption was lower in the old-
er one, compared with the younger one.

Conclusion: A culturally appropriate, semi quantitative FFQ,
was developed in order to assess dietary intake in children and
adolescents of the SAYCARE Study.

Keywords: Food intake, children and adolescents, food fre-
quency questionnaire, development
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VALIDITY OF A FOOD FREQUENCY QUESTIONNAIRE
DESIGNED FOR SOUTH AMERICAN CHILDREN AND
ADOLESCENTS BY THE HEALTHY DIET SCORE
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Medicine. University of Sdo Paulo/School of Medicine. Brazil ;
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University of Antioquia. Colombia.; ®PhD. Nutritionist. School
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Colombia.; ©Nutritionist. Escuela de Nutricion. Facultad de
Medicina. Universidad de Buenos Aires. Argentina.; ”Nutritionist.
GENUD (Growth, Exercise, NUtrition and Development) Research
Group. Faculty of Health Science/Instituto Agroalimentario de
Aragon (IA2). University of Zaragoza-CITA. Spain; ®PhD. Metabolic
Diseases Exercise and Nutrition (DOMEN) Research Group. Federal
University of Piaui. Brazil.; ®PhD. Md. Faculty of Health Sciences,
University of Zaragoza, Zaragoza, Spain.; "“PhD. University of Sdo
Paulo, School of Medicine, Department of Preventive Medicine,
Sao Paulo, SP, Brazil.

Background: The Healthy Diet Score was developed by the
American Heart Association as one component of cardiovascular
health to assess adherence to dietary guideline recommendations.
Objective: To validate the SAYCARE food frequency questionnaire
(FFQ) to assess the Healthy Diet Score. Methods: A sample of 409
(50.93% female) children and 270 (53.58% female) adolescents
(aged 3-18 years) from the SAYCARE study were included in this
validation analyses. The children’s parents/guardians or the adoles-
cent themselves answered the FFQ and three 24-hour-dietary-re-
calls. Children and adolescents were given one point when they ate
> 400mg of fruits & vegetables, and drunk < 70 kcal of sugar-sweet-
ened beverages per day. If they did not meet these recommenda-
tions no point was scored. Therefore, these eating components were
summed up and classified according to the Healthy Diet Score,
adapted into poor (zero points), intermediate (one point), and ideal
(two points). To estimate the validity of the FFQ the weighted co-
hen’s kappa, and the sensitivity and specificity analyses were applied,
using the 24-hour-dietary-recall as a reference method. Results: The
proportions of the Healthy Diet Score were 41.56% poor, 50.86%
intermediate, and 7.58% ideal for children; and were 42.96% poor,
50.37% intermediate, and 6.67% ideal for adolescents. The FFQ va-
lidity coefhicients were: k=0.110 (73.59% of agreement) and k=0.165
(76.48% of agreement), and sensitivity of 70.53%; 69.23% and spec-
ificity of 19.58%; 41.43% for children and adolescents, respectively.
Conclusions: The SAYCARE food frequency questionnaire presents
fair agreement and validity for two components of the Healthy Diet
Score (fruits & vegetables and sugar-sweetened-beverages).
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ASSESSING THE DETERMINANTS OF DIET IN
THE SAYCARE STUDY: REPEATABILITY AND RE-
LIABILITY OF A BODY IMAGE SCALE

(WRestrepo-Mesa, Sandra; ?Gonzdlez-Zapata, Laura Inés;
@Aristizabal, Juan; ®Skapino, Estela; “Sadalla Collese, Tatiana;
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@®Ferreira De Moraes, Augusto César; ®Barbosa Carvalho, Herdclito;
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MProfessor. Colombia.; @PhD. Nutritionist. School of Nutrition
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School of Medicine, Department of Preventive Medicine, Sao
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University of Piaui, Center for Health Sciences, Teresina, Brazil.;
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Brazil.; ®MsC. School of Nutrition and Dietetics, University of
Antioquia, Medellin. Colombia.

Background and objective: In children and adolescents,
overweight and obesity are associated with body image dissatis-
faction. Low body image may trigger unhealthy behaviors, such
as, following a very low energy diet, and doing extreme exercise
routines. Given the high prevalence of overweight and obesity in
South American youth, this study aimed to evaluate validity and
reliability of a body image scale in children and adolescents from
the SAYCARE Study.

Materials and methods: 228 children (3 to 10 years old) and 142
adolescents (11 to 17 years old) answered the SAYCARE- question-
naire twice, two weeks interval. Children and adolescents body weight
and height were measured following standard procedures. Chil-
dren parents/guardians answered the questions: “Do you think that
your son is: Lean, little bit lean, healthy weight, little bit overweight,
overweight?”. “Choose the figure (13-body image scale developed
by Gardner) that best represents your child’s physical appearance”
Adolescents answered these questions themselves. Repeatability was
evaluated between the first and the second response of every child or
adolescent. Validity was assessed comparing the answers against the
body mass index classification developed by the World Health Organ-
ization. Kendall’s tau-c coefficient and weighted Kappa statistics were
calculated and interpreted according to Landis and Koch.

Results: In children, the repeatability to the question “Do you
think that your son is? was acceptable (K=0.337) but showed poor
validity (k=0.176). For the Gardner scale the repeatability was de-
ficient (K=0.124) with poor validity (K=-0.018). In adolescents,
the repeatability to the question “Do you think that your son is?
was notable (K=0.709) with acceptable validity (K=0.268). For the
Gardner scale the repeatability was notable (K=0.599) but the va-
lidity was poor (K=0.023).
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Conclusions: The questionnaire answered by parents or guard-
ians showed acceptable repeatability but failed to assess child’s body
weight adequacy. The adolescents questionnaire showed good re-
peatability and validity to assess physical appearance by using direct
questions, but not through the Gardner body image scale.

Keywords: Body image rating scale, body mass index, body
image perception, South American

PA ASSESSMENT IN CHILDREN AND ADOLES-
CENTS FROM SOUTH AMERICA: METHODOLOGI-
CAL ASPECTS
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Physical activity (PA) is one of the most important determi-
nants of obesity and cardiovascular risk factors in children and
adolescents. In the majority of the countries, and especially in ur-
ban areas, children and adolescents have low levels of PA and the
proportion of children complying with PA recommendations (60
minutes per day of moderate-vigorous PA) is also very low, espe-
cially in girls. There are several methods to assess PA in children
and adolescents. The most widely used are the questionnaires. The
reference method for free-living PA assessment is the doubly la-
belled water method. There are also some objective methods pro-
viding a good compromise between accuracy and feasibility; they
are movement sensors (accelerometers) and heart rate monitoring.
In the SAYCARE feasibility study, two methods were used: ques-
tionnaires and accelerometers. Questionnaires are self-reported
and they measure the routine activities of the last week in three
different PA domains (PA at school, PA at leisure time and active
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commuting). The perceived intensity is measured in three levels:
light, moderate and vigorous. Accelerometers provide objective
measures of total PA and the time spent in the different intensities.
For both methods, the optimal accuracy and reliability should be
achieved. The main goals of this study is to provide methodolog-
ical aspects related with the use of a questionnaire adapted to be
used in children and adolescents in seven centres in six countries
and to compare the results with those obtained with accelerome-
ters in four centres in three countries in South America.

For reliability assessment 161 children (49.8 % females) and 177
adolescents (58.3 % females) were studied. Questionnaires were
completed by the parents or caregivers in the case of the children’s
sample and by the adolescents themselves. They filled in the ques-
tionnaire twice, two weeks apart. In children, the questionnaire
showed good reliability for moderate-vigorous PA (rho = 0.56), and
very good for vigorous PA (rho = 0.89); however, reliability for mod-
erate PA was moderate (tho = 0.37). In adolescents, the question-
naire showed good reliability for moderate-vigorous PA (rho = 0.60),
and very good for vigorous PA (rho = 0.93); however, reliability for
moderate PA was also moderate (rho = 0.36). Results obtained with
the questionnaire were compared with those measured with accel-
erometers in 82 children (54.4 % females) and 60 adolescents (55.7
% females). In children, correlation between moderate-vigorous PA
assessed both with the questionnaires and the accelerometers was
moderate (rho = 0.44) and it was good for moderate PA (rho = 0.61).
In adolescents, correlation between moderate-vigorous PA assessed
both with the questionnaires and the accelerometers was very good
(rho = 0.88) and the same apply for vigorous PA (rho = 0.65).

In conclusion, measurement of PA using both questionnaires
and accelerometers is feasible in children and adolescents in urban
areas of six countries in South America, with a good reliability,
especially when considering vigorous PA.

Keywords: Physical activity, child, adolescents, cardiovascular
risk factors
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ICAL SAMPLE PROCESSING
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Overweight and obesity are independent risk factors for cardi-
ovascular diseases, associated with other risk factors such us hy-
perlipidemia, hyperinsulinemia and insulin resistance. In clinical
epidemiological multicenter studies, the managing of the correct
selection of biomarkers that will ensure the identification of these
risk factors is required and it is considered the “pre pre analytical
stage”. Moreover, the concentration of these biomarkers in blood
samples depends on several factors, including those inherent to
the individual, such as age and gender, ethnic and cultural diver-
sity, sociological, psychological, environmental factors and others
referred to pre analytical conditions. Besides, the quality assurance
and harmonization of all procedures in the pre analytical stage,
the drafting of the informed consent and the standardization of
patient preparation is very important in order to reduce error
comparison between different laboratories. The SAYCARE Study
was held in children and adolescents (3 to 17 years) from seven
South American cities: Sao Paulo and Teresina (Brazil), Buenos
Aires (Argentina), Santiago (Chile), Montevideo (Uruguay), Lima
(Peru) and Medellin (Colombia). The aim of SAYCARE was to de-
velop methods to collect reliable, comparable and validated data
about cardiovascular health biomarkers, lifestyles and environ-
mental, social and familial factors. Regarding blood samples col-
lection, investigators from each participating center were involved
in the planning and development of the protocol, which included
the study design, the impact of pre analytical conditions on dif-
ferent blood biomarkers and the stability of these biomarkers ac-
cording to time and frozen storage of the samples and transport
at reference laboratory in Sao Paulo for it biochemical evaluation.
Different blood biomarkers were evaluated in 474 fresh samples
of serum, in different country centers: glucose, total-cholesterol,
HDL-cholesterol, LDL-cholesterol, triglycerides, iron, and hs-
CRP. We also evaluated the stability of different biomarkers ac-
cording to time and frozen storage within this pilot study across
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the concordance of the results obtained from the 49 blood samples
measured in two different centers. An excellent concordance and
correlation between different centers were observed, in most of
the evaluated parameters. This concordance is a consequence of
the strict compliment of the pre analytical conditions previously
established in the SAYCARE study.

Keywords: SAYCARE, blood sample collection, pre-analytical
blood sample procesing, blood biomarkers,
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REDUCTION OF SALT CONSUMPTION IN DIETS
FOR COMBATING NCDS FOR BETTER HEALTH AND
WELLNESS

POLICY AND TECHNICAL ISSUES OF SODIUM
REDUCTION - CHALLENGES AND GLOBAL PERS-
PECTIVES

Prakash, Vishwesihwaraiah.

(Vice president, IUNS), Mysore ,India.

The intake of Salt has been a matter of many discussions both
from the Nutritionists point of view and the Clinicians point of view
and from the point of combating NCDs on diet based approach. The
consumption pattern of salt and its relation to the over all health sta-
tus of the individual is a well established fact with most consumers.
In this connection over the last eight years plus IUNS has been able
to address this globally in several regions with workshops on Salt
Reduction. A few publications have also emerged as a result of this
and has captured the attention of Regulators and Academia. This
is basically restricted to added salt to the food while cooking and
also on the table largely keeping the figure of 5 gms. per day recom-
mended by WHO. However this does not take into consideration
the invisible salt in food as well as the climatic conditions and the
Regional lifestyles. This is only a generic recommendation rather
than customizing for a region based on life style. Regulators in many
countries have recently come in with measures such as high tax,
banning high consumption of salt by either pegging the level of salt
in the processed foods or discouraging their purchase thus bringing
about large awareness amongst the public for low consumption of
salt in the interest of health and wellness.

Having said this the final solution may not be in the immediate
horizon but will take a long way and thus one must bring in aware-
ness of the problems of high salt consumptions at a very young age
in schools to ensure at least the next generation if it can peg salt
consumption to not more than 2 to 3 gms. a day it would be won-
derful. Perhaps at that time we can take the agenda back to WHO
to refix the recommended daily salt intake minimum to a lower
level. The focus also is to manage the electrolyte balance in order
that the entire concept of consumption of salt is holistically seen
for the body. Regulations alone may not change the mind set but
working together of Regulators, Industries, manufacturers of Pro-
cessed Foods, Consumers and NGO’s and media has a very large
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role to play by networking and working in synergy in the Global
Salt Reduction Programme from the bottom of the Pyramid ap-
proach and Top down approach in this agenda.

Keywords: Low Salt, WHO, Awareness,Processed Foods,NCDs

REDUCING SALT INTAKE IN WEST AFRICAN
COUNTRIES: CONTROVERSIES AND CHALLENGES

Steiner-Asiedu, Matilda.

University of Ghana. Ghana.

In recent times West African countries just like other countries
across the globe are experiencing an alarming increase in non-com-
municable diseases including hypertension. Apart from overweight/
obesity, high dietary salt intake has been recognized to be one of the
major contributory factors to the high prevalence of NCDs in the
sub-region. This evidence was the consensus at the salt reduction fo-
rum held by the West African Health Organization (WAHO) on Salt
Reduction in West Africa, July 17 2013 in Bobo-Dioulasso, Burkina
Faso. Generally the average salt intake exceeds the WHO recom-
mendation of <2 g/day sodium (5 g/day salt). The increasing trend
of hypertension in West Africa as documented by various epidemi-
ological studies is therefore not surprising. The population is also in
a dilemma since high salt intake are influenced by traditional food
systems, social, environmental, economic and industry practices as
well as globalization of market systems. This presentation therefore
discusses the controversies and challenges surrounding salt intake
reduction in the West African Sub-region and calls for nutrition and
public health interventions that consider multi-sectorial and mul-
ti-disciplinary approaches backed by government efforts.

Keywords: Salt, intake, west-Africa, hypertension, challenges

DIET COMPOSITION AND SODIUM INTAKES-A
LOOK AT CHINA'S DATA
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The latest National Chroinc Diseases and Nutrition Survey
data released by National Health and Family Planning Commis-
sion (NHFPC) China, Sodium intake shows that overall the popu-
lation is still consuming too much salt and not enough fruit, milk.
population-based blood pressure levels and prevalence of hyper-
tension are increased rapidly in the past decades in China . Mean-
while, sodium intake, is a major risk factor for hypertension. The
studies is conducted to collect information on sodium intake, the
reason of analysis and the national strategy making .

The study is an once every two years survey designed to assess
the food composition , food consumption of a China representative
sample living in private households. Salt content in food measured,
Salt and condiment intake information of aged 18 years upwards
was collected by the 3-condecutive days-24-hour dietary recall and
food weighting method, the sudium content the average salt intake
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was calculated based on energy percentage of family members. And
Industry Salt Reduction strategy design by trend analysis.

The report development the food sodium content data for the
nutrition survey. The development work involved food analyses
and recipe calculation. And presents the results combined and su-
persedes the previous report published by China CDC 2012 which
covered the salt intake during 2010-2012. The average salt intake
for aged 18 years and above was 10.5g /day from national survey
in 2010- 2012. Compared to 30 years of data, it can be found that it
continues to decline. The average salt intake was 12.0g /d in 2002,
and 13.9g /d in the year 1992 respectively. But the salt intake of
Chinese all redidents was still in higher level than 6g/d, which is
the salt intake goal from national dietary guideline.

For diet towards the 6g a day goal. A slat reduction plan in-
cluding set the 10% reduction target in the year 2018 , And a target
for food industry by the 2020-2030 to encourage companies to re-
formulate recipes, including to use FOP and guide people choose
lower salt options - through promotional and other activities;
Push the catering and takeaway sector by setting new maximum
targets for the most popular dishes and chips.

The daily average salt intake among Chinese adult was still in
high level, and salt reduction plan should be gradually by consum-
er education and public policy.

Keywords: Salt content, intake,targets

ADDRESSING CONSUMER CHALLENGES IN RE-
DUCING SODIUM INTAKES
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Globally, average dietary salt intake is much higher than the
recommended World Health Organization level of less than 5
grams of salt per day. As part of its Sustainable Living Plan, Uni-
lever set itself the challenging target of helping consumers to cut
their salt intake to this recommended level of 5 grams a day. The
challenge here is to achieve further reductions in the salt content
of our foods, while maintaining good taste, stability and texture
to ensure consumers will like (or even prefer) these reformulated
products. Moreover, a change in consumer behaviour is also re-
quired. Reducing salt in products is often perceived to negatively
influence the taste, making it hard to encourage consumers to use
these products without adding salt back at the table. In order to in-
crease the effectiveness and health impact of efforts in this area, an
approach is required that is directed at both manufactured foods
as well as consumer behaviour. The presentation will address as-
pects that are relevant from a consumer perspective, such as com-
munication, taste perception, acquired preferences and salt usage.
These are crucial insights to consider in developing effective salt
reduction strategies and/or policies.

Keywords: Consumer, sodium reduction, salt
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Indonesia, a tropical developing country in the South East
Asian Region, is now facing a double burden of malnutrition and
increasing incidence of non-communicable diseases. Cardiovas-
cular diseases, especially stroke and coronary heart diseases are
the main cause of death in Indonesia. Epidemiological and clinical
studies showed that high intake of salt, sugar and fat are part of
risk factors for cardiovascular diseases. One of the strategies by
WHO to reduce incidence of non-communicable diseases is to
limit the intake of sugar, salt and fat. In line with the strategy, the
Indonesia government through Ministry of Health formulated the
new dietary guidelines for Indonesians, in which messages include
to limit intake of sugar, salt and fat. The MH also issued a regula-
tion number 30/2013 on Sugar, Salt and Fat Information for Labe-
led Packed Foods and Fast Food, that will be implemented from
2019. Ten years ago (2007), the mean intake of salt among Indone-
sian was 5.6 g/cap/d, which is now increased to 6.3 g/cap/d from
both visible and invisible sodium. Based on Total Diet Survey by
MH, 52.7% of Indonesian population had sodium intake exceed
the limit sodium intake recommended by the MH. Regarding age
groups, the highest prevalence of high sodium intake was among
teenagers, and the lowest among children under-five years. In In-
donesian diets, the salt intake predominantly from the non-label
packed foods, especially from family foods and food away from
home such as salted dried fish, salted soybean sauce, chilly sauce,
meat ball soup, fried rice, porridge, fried foods, snacks and spices.
The data on salt or sodium intake in Indonesia may suffered from
estimation bias, since the data derived from the food consump-
tion survey. The salt data are from visible and non visible salts,
which is more likely under-estimated . The weaknesses of the salt
intake data are inherent in the weakness of food data collection
using one-day and seven-day food recall, there is no standard
recipe on the utilization of salts of Indonesian foods, there is no
data on sodium content of Indonesian foods, not all packed food
provide information on sodium content. It is difficult and facing
a great challenge from the stakeholders while the regulation is in
placed without strong or adequate evidence about where we are
now, what is the specific targets and how to achieved the targets.
This implies that more detail data on sodium content of Indone-
sian foods and sodium education efforts need to be done before
the implementation of the salt regulation.

Keywords: Indonesia, salt intake, sodium intake, related reg-
ulation

Parallel Scientific Symposiums

PS_144/167

LATIN AMERICAN SURVEY OF NUTRITION AND
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The ongoing epidemiological transition is leading to increased
burden of obesity-associated chronic diseases worldwide, includ-
ing the Latin American region. These disease conditions are deter-
mined by inadequate lifestyle involving unhealthy food intake and
physical inactivity, which have not been consistently evaluated in
Latin American countries. Aim: The purpose of ELANS (Estudio
Latinoamericano de Nutricién y Salud) was to obtain high qual-
ity data on food intake, physical activity and nutritional status in
Latin America. Methods: A multicenter cross-sectional survey was
performed between November 2014-July 2015 in nationally repre-
sentative samples of major urban populations from 15 to 65 years
old in eight Latin American countries (Argentina, Brazil, Chile,
Colombia, Costa Rica, Ecuador, Peru, and Venezuela). Diet was
assessed by two 24-h food recalls using the multiple pass method
and the Nutrition Data System for Research (NDS-R) software.
Physical activity was analyzed by the long version of IPAQ in the
total sample and a subsample was subjected to triaxial accelerom-
etry. Anthropometric measurements included body weight, height
as well as neck, waist and hip circumferences. Statistical analyses
were applied to total sample data and to each separate country.
Findings: ELANS included 9,218 individuals (48% men and 52%
women) with validated data. The age distribution of the sample
was 13, 38, 28 and 21% for 15-19, 20-34, 35-49 and 50-65 years
old, respectively. 42% of the subjects enrolled were from low so-
cioeconomic level (SEL), 43% from medium and 15% from high
SEL. 60% of participants had primary school education, whereas
29% attended middle-high school, and 9.5% had college or high-
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er education. Mean body mass index (BMI) was 26 kg/m2 with
higher values from women (27.5 kg/m2) than men (26.3 kg/m2).
Overall, only 37% of the ELANS sample had normal body weight,
while 3% exhibited underweight, 34% were overweight and 26%
were obese. Conclusions: ELANS provides a unique dataset for
Latin America, enabling cross-country comparisons of energy,
macro- and micro-nutrient intake and physical activity as well as
establishing associations between these lifestyle components and
nutritional status within this region. In this symposium, the main
results obtained in this study will be reported and discussed.

Keywords: Food intake - physical activity - nutritional status -
cross-sectional study - Latin America
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RELATIONSHIP BETWEEN DIET QUALITY AND
OBESITY RISK: IS IT POSSIBLETO DEVELOP A LA
DIET QUALITY INDEX?
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The Latin American Study of Nutrition and Health/Estudio
Latinoamericano de Nutricién y Salud (ELANS), which is rand-
omized cross-sectional multicenter investigation of food intake
and physical activity status of adolescents and adults in eight Latin
American countries (Argentina, Brazil, Chile, Colombia, Costa
Rica, Ecuador, Peru, and Venezuela) was designed and executed
simultaneously, using the same protocols to gather information,
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and provide accurate and updated information on diet, dietary
patterns, physical activity and nutritional status of the region. Di-
etary patterns have been widely used for the assessment of die-
tary intake and evaluation of diet’s association with several health
outcomes. To our knowledge, only few studies have assessed diet
quality of Latin American population and none has applied the
same index in several populations at the same time. Thus, we aim
to develop and apply a single and simple index of diet quality in-
dex for Latin American adolescents and adults and to evaluate its
association with excess weight.

We will model two different dietary patterns: one based on rel-
atively high consumption of ten healthy items (fruits, vegetables,
beans and legumes, nuts and seeds, whole grains, milk, total poly-
unsaturated fatty acids, fish, vitamin D, and dietary fiber); and an-
other based on relatively low consumption of ten unhealthy items
(unprocessed red meats, processed meats, sugar-sweetened bever-
ages, added sugar, saturated fat, trans fat, dietary cholesterol, refine
grains, sodium and high glycemic index foods). For comparison,
we will also model a third overall dietary pattern that incorporated
all 20 dietary factors together. A diet quality score will be derived
from each pattern; higher scores will be equivalent of healthier
diets. Then, diet quality score association with excess weight will
be analyzed using logistic regression analysis. Also, Factor Analy-
sis will be performed to identify factor loading of each variable in
two dietary patterns, using the average weight consumed (g/d) by
each individual of 20 dietary items. Dietary intake will be adjusted
for 2000 Kcal, in order to access diet quality independently of the
quantity consumed. Preliminary analysis has shown a high prev-
alence of excess weight among eight countries, and a high intake
of certain foods, food groups and nutrients, such as added sugar,
sweetened beverages, fats (total, saturated and trans) and sodium,
and a low intake of fruits and vegetables, vitamin D and calcium.
Following this analysis, it will be possible to develop a diet quality
index for Latin American countries, using the same tool that will
allow us to compare diet quality by age and sex and country, and
will provide information to evaluate and monitor dietary intake.
It will also help to better understand the association between diet
quality and increased weight in each population in order to con-
tribute to the planning of public health politics to reduce obesity
prevalence in the region.
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LATIN AMERICAN POPULATION: MAINLY ACTIVE OR
SEDENTARY? IS THERE AN ASSOCIATION BETWEEN
LIFESTYLE AND DIET NUTRITIONAL COMPOSITION?
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The enormous increment of the excess weight in humans all
over the world in the last 40 years is a new epidemiological situa-
tion, not seen in other nutritional problems.

It is very probable that excess weight and obesity is not a one
only disease or caused by one only cause. The combination of ge-
netic heritage with external conditions as a modification of food
intake (amount or density) and a decrease in energy expenditure,
determines a final condition that results in excess weight, an in-
crease in fatty mass and metabolic alterations.

In the last years, modernization and the urban modifications,
with sedentary behavior and excess energy intake, have modified
the ways human beings are managing energy.

There are no reported papers of evaluating nutritional status and
physical activity in Latin American populations, using a standard-
ized methodology and representative surveys for adolescent and
adult population, at the same time. ELANS- Estudio Latinoamer-
icano de Nutricién Y Salud- or Latin America Study on Nutrition
and Health, has evaluated more than 9000 people in 8 countries
(15-65y), in urban settlements, in a randomized domiciliary census.

Anthropometric measurements, nutrition evaluation by means of
two 24hs- recall survey and a food frequency questionnaire was per-
formed with physical evaluation by two methodologies-IPAQ (Inter-
national Physical Activity questionnaire large version) - In person-re-
ported physical activity; leisure-time and transport activity were
included; Mexican (Spanish) version of IPAQ (Salvo et al, 2014) was
adapted for ELANS. Outcomes: total vigorous, moderate, sedentary
time in minutes/week, Transport and Leisure time vigorous, moder-
ate, sedentary time in minutes/week by week and weekend days.

An active evaluation was done by means of accelerometry meas-
urement (model GT3X+, ACTi Graph, Pensacola, FL, USA) in 40%
of the whole population, representing more than 3000 people. Ac-
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celerometers were fixed by elasticized belt at hip level on the right
mid-axillary line, being used for 7 days, and for at least 5 days of valid
measurements.

By anthropometric evaluation, 60% of ELANS population pre-
sented excess weight, varying from 54%-62%(male-female), with
lowest prevalence in Colombia and higher in Chile. Energy intake
was lower in Chile, for plausible cases (excluding misreporting).

As for physical evaluation by questionnaires observation
(IPAQ), it was seen that 48% of ELANS population were insuffi-
ciently active, with 22% in Ecuador and 65% in Venezuela.

When actively observed (accelerometry), the overall sedentary
time was higher than 9 hours a day, being higher during weekends
and in adolescents. Senior adults have lower physical activity in all
measurements in all countries.

As conclusion, we can observe that excess weight epidemic has
strongly reached Latin American countries and some observations
must be discussed- despite low energy intake, food density must be
evaluated. Physical inactivity and sedentary behavior is strongly as-
sociated with excess weight, in all countries, and being much impor-
tant in adults and senior people. Political and educational policies
must be implemented for preventing obesity and its morbidities.
Implementing changes toward public policies and education inter-
ventions must be made for preventing obesity and its co-morbidities.

Keywords: Physical activity, sedentarism, obesity, accelerom-
etry, IPAQ
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HABITS & CULTURE: RELATIONSHIP BETWEEN
FOOD HABITS AND NUTRITIONAL PROFILE
BASED ON MICRONUTRIENTS
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LA countries have been experiencing the nutrition transition
during the last 40 years moving from under to overweight but also
experiencing nutritional deficiencies. As a result of this transition,
alarming rates of overweight and obesity have been described in
LA, which coexist with hidden malnutrition especially in devel-
oping countries . It has been suggested that the excessive energy
intake is also associated with the decreased of food quality and
multiple micronutrient deficiencies.

The deep knowledge about LA diet is still a scientific concern.
Few studies have investigated the LA diet composition reporting
not only the differences across countries but also among the re-
gions within a country. ELANS (Latin American Study of Nutri-
tion and Health) has examined the pattern of habits and micronu-
trient’s food sources in 8 LA, using a single methodology for data
collection and analysis. Data were analyzed by country, gender,
socioeconomic level (SEL) and group of age.

Micronutrients outcomes of ELANS were Calcium, Vitamin
A, D, C and Iron and the estimated average requirements of the
Food and Nutrition Board of the Institute of Medicine were the
references used for making comparisons. The prevalence of in-
adequate intake of Vitamin A was 52% (range: 21-80,) no asso-
ciation with socio economical level and/or nutritional status was
observed. Intake of Vitamin D was very low for all the countries
with little variations between them and higher intake in men was
observed (mean: 3.1 mcg/d EAR: 10 mcg/d). On the contrary, Cal-
cium intake showed a wide variation of inadequate intake with
lower rates in Argentina (70%) and higher ones in Costa Rica and
Peru (95 and 97% respectively). Iron deficiency is higher in Brazil
and significantly associated with SEL. Vitamin C inadequate con-
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sumption is higher in southern countries (Argentina and Chile)
and lower in northern ones, associated with natural juice and fruit
consumption. Combined prevalence of inadequate micronutrient
intake showed to be higher in vulnerable age groups (adolescents
and older adults) and this is a common pattern in all the eight
countries. Differences observed in culture and meal habits from
one country to another seem to be associated to micronutrient
intake and centered in two key aspects: main food sources, and
behavior regarding fruit and vegetable consumption

In conclusion, despite the eight Latin American countries show
alarming rates of micronutrient deficiencies, cultural differences in
meal patterns and food sources explain variations in consumption
between the countries. Vulnerable groups are the youngest and old-
est of the sample that do not reach to meet intake recommendations
and this pattern is shared by all the countries, gender, and social and
economic groups within the Latin American region.
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The interest on developing public health policy interventions
to reduce obesity and improve nutrition in last decades has pro-
gressively grown as a response to increasing overweight and obe-
sity prevalence. ELANS (Estudio Latinoamericano de Nutricion
y Salud) or Latin America Study on Nutrition and Health, is a
household-based multi-national cross-sectional survey whose aim
is to describe the nutritional status of the Latin-American peo-
ple, and investigate food and nutrients intake as well as physical
activity status of nationally representative samples from urban
populations. This study evaluated with an unique methodology,
a randomized sample with 9218 people (15-65y) in 8 countries
simultaneously (Argentina, Brazil, Chile, Colombia, Costa Rica,
Ecuador, Peru and Venezuela).

Many challenges and barriers to conduct this study arose at the
very beginning: the complexity of the selection of team members,
communications, inclusion of technical scientific advisors. The re-
quirement of having a common protocol with the same set of data
collection tools, involved 15 months of collaborative work. In addi-
tion, obtaining ethical approval from 8 different boards plus a cen-
tralized external Institutional Review Board (IRB) at a similar range
of time became an extra challenge. A Contract Research Organi-
zation (CRO), was responsible for the recruitment and data collec-
tion. To ensure the feasibility, efficiency and adherence to the study
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protocol and procedures a pilot study was crucial. A simultaneous
fieldwork, under standardized and uniformed conditions of appli-
cation of questionnaires and measurements required a continuous
and exhaustive work from the Coordination Center consisted in two
chairs, one co-chair and two project managers. A tight collaboration
with each academic / research team was performed. During the field-
work periodical controls of data quality were carried out and a gen-
eral consistency after completion of data collection was developed.
Specifically, the dietary intake consistency was the most complex:
technical support and guidance to all research teams were necessary.

From ELANS many lessons were learned regarding the con-
duction and coordination of a multicenter study: 1- the inclusion
of a multidisciplinary team with deep knowledge in specific areas
was essential, 2-the key role of a proactive supervision and coor-
dination of an international team allowed the simultaneous devel-
oped of the study at every country, 3- designing and following a
feasible and realistic protocol required more effort than expected,
4- the value of taking care of local characteristics of each site at
the moment of planning and developing the fieldwork allowed to
identify and solve local barriers 5- the communication with the
CRO and the supervision of its work was critical to ensure data
quality. These are a tiny example of many other learnings achieved.
The findings of this study will provide scientific information on
nutrition and physical activity, and due to strict procedures of data
quality control allowing the comparison between the LA coun-
tries. It is also a good example of a multi center collaboration study
that contributes with learnings and tools for other research teams.

Keywords: Multicenter study, feasibility, learnings, Latin
America.
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50 YEARS OF NUTRITION RESEARCH SUPPORT IN
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In 2016 the Nestlé Foundation (NF) celebrated its 50th anni-
versary. To the best of our knowledge, the NF is one of the oldest
foundations exclusively focused on improving child health and
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nutrition in low-income countries, through supporting research
and capacity building.

During these fifty years the Foundation supported over 300 re-
search projects in more than 55 low / lower-middle income coun-
tries, which resulted in nearly 600 publications, many of them in
high impact journals. The key criteria for support continue to be
the relevance of the research question for improving local nutri-
tion conditions, the potential for implementation in the long term,
and the quality and quantity of local capacity building.

During these 5 decades the NF supported many individuals in
their research activities and to obtain advanced degrees at inter-
nationally-recognized universities. Many of our awardees are cur-
rently engaged at local universities, Ministries of Health, public
health NGO’s or international organizations such as UNICEF and
WHO. These alumni of the Foundation carry on our conviction
that only the strong involvement of locally-based, well-trained
health professionals will lead to a sustainable improvement in
health and nutrition in developing countries. During the symposi-
um we will present typical examples of projects from 3 continents,
which will give an opportunity to discuss further strategies to im-
prove the health of children in low-income countries by advancing
research capacity at the local level.

Keywords: Capacity Building, Nutrition Research, Health re-
search capacity, maternal and child health, sustainability

THE EFFICACY OF PEARL MILLET VERSUS MAIZE
IN CHILDREN <2Y IN RURAL EASTERN KENYA: A
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Twenty six percent of under five children in Kenya are stunted
as a result of chronic malnutrition. Stunting in the first 2 years of
life leads to irreversible damage, including shorter adult height,
lower attained schooling, reduced IQ, reduced adult income and
decreased offspring birth weight. Until about 50 years ago pearl
millet was a staple crop in Eastern Kenya, but it has now been re-
placed by maize in most areas.

The objective of this study was to assess the efficacy of a one
year supplementation with pearl millet compared to maize in
children less than one year of age at baseline on physical growth
as measured in stunting rate, attained height, body weight, mid
upper arm circumference and head circumference. Hemoglobin
levels were also assessed.

The study used a randomized community dietary intervention
trial design. It was conducted in Mbooni West Sub County be-
cause it has a semi-arid climate and most villages currently grow
maize. Four villages, at least 50 km away from each other to avoid
contamination, were randomized to a one-year pearl millet or
maize intervention. The dietary interventions consisted of food
distribution and nutrition education. Mothers were provided a
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weekly ration (2 Kg) of pear]l millet or maize flour for the family.
178 children were enrolled [90 from maize and 88 pearl millet vil-
lages]. Anthropometry was measured at baseline, midyear and end
year. Data was obtained from 133 children [67 maize and 66 pear]
millet] at the end of the study.

Children on the pearl millet supplementation attained high-
er height (79.2 +3.5) as compared to the maize supplemented
(76.4+7.7), p<0.016. More children from the maize supplemen-
tation villages were stunted (17.1% stunted, 5% severely stunt-
ed) as compared to the pearl millet (stunted 13.6%, severely 1%),
p< 0.001. Children on pearl millet supplementation had higher
Z-score indices (Height-for-age = -1.42 +2.4) than children on
maize (-1.03 +1.0). Hemoglobin levels, mid upper arm circum-
ference and head circumference were not significantly different
between the two groups.

Malnutrition in rural Eastern Kenya is still pronounced. How-
ever, children supplemented with pearl millet attained slightly
better nutritional parameters compared to their maize supple-
mented counterparts. Results from this study could infer that con-
sumption of pearl millet may better nourish children in arid and
semi-arid areas. Further research is needed to assess the impact of
pearl millet consumption in a controlled clinical trial.

Keywords: Keywords: Pear] millet; maize, stunting, children,
Mbooni west
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Goal/linear programming (LP) is an optimization method that
can be used to identify optimal but realistic, available, and affordable
complementary feeding recommendation (CFR) to meet Recom-
mended Nutrient Intakes (RNIs) of energy and nutrients given the
food availability, food patterns, food portions, and cost. LP approach
can also be used to identify nutrient gap and formulate complemen-
tary intervention such as fortification. Several intervention studies
where optimized CFRs developed using LP were promoted have
been conducted in Indonesia and Myanmar. Findings from 6-month
intervention in Lombok Indonesia showed that 12-17mo children
whose mothers received nutrition education with optimized CFRs
had higher dietary diversity score, consumed the nutrient-dense
foods more frequently, and had higher nutrient intakes and nutrient
densities for problem nutrients (Fe, Zn, Ca) in their CF diet than
children in control group. While difference in growth was not found
by the end of the 6mo intervention, a follow-up study conducted two
years later on these children (mean age 47+3 months) showed that
there was lower prevalence of stunting in CFR than control group
(36.6% and 45.8% in CFR and non-CFR, respectively, p=0.05). Six
month intervention study on stunted 12-23mo children in Dompu
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Indonesia showed that children receiving optimized CFR without
fortified food (meeting approximately 65% RNI or close to Estimat-
ed Average Requirement) showed better length and length-for-age
gain than those who received standard and high nutrient density CF
diets which included fortified food. In 6-month intervention trial
in Myanmar, optimized CFR for 12-18mo children can minimize
the negative effect of iron supplementation (15mg elemental iron in
the form of ferric NaEDTA) on zinc status and gut microbiota. The
findings suggest the benefit as well as the sustainability of promoting
optimized CFR and further study is needed to provide more evi-
dence of its effectiveness at the public health level.

Keywords: Complementary feeding recommendation, Indo-
nesia, linear programming, Myanmar, problem nutrient
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THE NEED FOR EFFECTIVE NUTRITION RE-
SEARCH IN AFRICA

Lartey, Anna.

President of the International Union of Nutritional Sciences
(IUNS). Director of Nutrition at the Food and Agriculture
Organization of the United Nations (FAO). Rome. Italy.

Africa is the region where improvements in nutritional status has
been slow. About 37% of the world’s 156 million are stunted children
and 28% of the world’s 50 million wasted children are in Africa. Mal-
nutrition has a huge cost affecting cognitive development, education-
al attainment and subsequently affecting adult productivity and eco-
nomic earnings. Economic losses due to malnutrition are estimated
at 11% of the GDP for Africa. Noting this, at the Malabo declaration,
Heads of States and Governments of the Africa Union committed to
end hunger and improve nutritional status, specifically by reducing
child stunting to 10% and underweight to 5% by 2025. These com-
mitments must be translated into actions. Attempts to address mal-
nutrition in Africa would not be effective if efforts are not made to
invest in research. The unique nutritional problems in sub-Sahara Af-
rica call for effective research to identify interventions that fit the con-
text. Unfortunately, the current nutrition research environment is not
conducive for effective research. A survey among African researchers
identified the lack of recognition by policy makers on the relevance of
nutrition research, absence of nutrition research priorities, low capac-
ity, poor infrastructure and inadequate funding. As a result, the re-
search agenda is determined by donors not too familiar with the real
nutrition problems of the Africans. For example, the food systems in
most sub-Saharan countries are fast changing, traditional diets rich
in whole grains, legumes, fruits and vegetables are being replaced by
highly processed foods. There is little research on-going to explore
the use of local food ingredients in improving diets, especially for
children. Very few African countries have analysed the nutritional
composition of their foods. Until African researchers and govern-
ments take and lead the nutrition research agenda, the large research
funding chanelled into Africa will not make the expected impact of
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moving the malnutrition situation in the continent. To move forward,
African researchers must position themselves to take advantage of the
current opportunities presented by the SDGs to address malnutrition
by developing their capacity to source needed funds to carry out the
research that really address the nutritional problems of Africa.

Keywords: Research. nutrition. SGD. Africa
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Nestle Foundation

THE FUTURE OF YOUNG AFRICAN RESEARCHERS
Ashong, Joseph.
Nutriton Specialist. USAID Ghana.

Nurturing and empowering young African researchers is impor-
tant to the success of reducing malnutrition in Africa. The young
African researcher is faced with numerous obstacles in his quest to
contribute to reducing malnutrition in Africa. The first obstacle is
the ‘syster’; the ‘system’ rejects the young African researcher simply
because he is young and inexperienced irrespective of his qualifi-
cation. The system fails to realize the young African is well trained
and ready to work for mother Africa. The response to this obstacle
is, the young African leaves to other countries, commonly to North
America or Europe. There are very talented and hardworking young
Africans performing and contributing to research in the Americas
and Europe who are refusing to return home simply because the
‘systeny’ is not welcoming. It is the same ‘old’ faces who attend con-
ferences, workshops or symposia to discuss solutions to malnutri-
tion in Africa, with no room for the opinion of the young African.
Unfortunately, donors and funding agencies contribute to ‘embold-
en’ the ‘system’ by funding proposals, travel grants and fellowships
of the ‘known’ faces, who are mostly the older generation to the ne-
glect of the young African. Another major obstacle facing the young
African is the non-availability of opportunities such as localized
funding opportunities. Most funding opportunities are from out-
side the continent with their attached conditionalities which limits
the young African to explore in his quest to find solutions to the
malnutrition problem. It is high time African leaders, philanthro-
pists and other stakeholders invest substantially in research funding
to encourage the young African to explore in terms of research to
the benefit of the continent. Given the opportunity and “freedom”
to contribute their quota, young Africans are more than willing to
contribute meaningfully to the fight against malnutrition. What the
young African needs is the exposure, platform and freedom to con-
tribute their part. The African Graduate Nutrition Students Network
(AGSNet) seeks to build in its members at their formative stages of
their studies and professional careers, the spirit of collaborating and
sharing of ideas to solve problems. AGSNet was initiated in 2002
by a group of African students then studying at Cornell University,
USA, as a platform for networking and relationship building among
mostly African students studying nutrition and related courses, and
young professionals. AGSNet aims to build core nutrition compe-
tencies, organizational and leadership skills as well as appropriate
attitudes and values while fostering the development of strong
African nutrition advocates or champions who will keep the fight
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against malnutrition in Africa at the forefront of their work. The
AGSNet approach is to explore all available platforms, partnerships
and opportunities both within and outside the continent to build
the capacity of its members. Nestle Foundation prioritizes projects
in Africa which leads to sustainable development with a strong em-
phasis on capacity building. This fits perfectly with the objectives of
the AGSNet. Nestle Foundation has thus supported AGSNet over
the years to provide capacity building opportunities for its members

Keywords: Africa, Capacity building, Young African Re-
searcher, AGSNet, Nestle Foundation
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OXYGEN: A NEGLECTED NUTRIENT

HYPOXIA AND ADIPOSE TISSUE DYSFUNCTION
IN OBESITY

Trayhurn, Paul.

Obesity Biology Unit. University of Liverpool. UK. and Clore
Laboratory. University of Buckingham. UK.

Oxygen is rarely considered as a nutrient and this is princi-
pally because it is delivered through the lungs rather than by the
diet via the gastrointestinal tract. However, oxygen is an essential
‘macronutrient’ without which oxidative metabolism, particular-
ly oxidative phosphorylation in mitochondria, cannot take place.
Once absorbed from the lungs, the delivery of oxygen to cells from
the circulation by haemoglobin parallels the carrier mechanisms
by which a number of nutrients are transported. At a physiological
level the consequences of, and adaptations to, low oxygen tension
have been extensively investigated, especially in relation to high
altitude. A relative lack of oxygen is apparent in a range of diseases
where lung function is impaired, such as pulmonary fibrosis and
chronic obstructive pulmonary disease. These conditions impact
on the provision of oxygen to the body as a whole, but a reduction
in individual tissues can occur even when the total body supply
is not compromised; examples include the site of wound healing
following tissue damage and in solid tumors. There is growing rec-
ognition that low oxygen tension, and indeed overt hypoxia, can
also occur in normal tissues with important implications for cellu-
lar function. White adipose tissue (WAT), a major endocrine and
signalling organ with adipocytes secreting a multiplicity of protein
and lipid factors, is one site where hypoxia has been demonstrat-
ed. There is substantial evidence from animal studies that hypoxia
develops in WAT as the tissue mass expands with obesity, resulting
in changes in adipocyte function which may underpin the dys-
regulation that leads to obesity-associated disorders - including
insulin resistance and the metabolic syndrome. In particular, the
reduction in oxygen tension is considered to underlie the inflam-
matory response with the expression and secretion of several in-
flammation-related adipokines being up-regulated; these include
major adipokines such as leptin, IL-6 and VEGE In contrast,
the expression and secretion of the key adipocyte hormone adi-
ponectin is inhibited by low oxygen levels. Adipocytes in culture,
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both murine and human, exhibit extensive functional adaptations
to hypoxia, there being changes in the expression of up to 1,300
genes. A switch from oxidative metabolism to anaerobic glycolysis
is evident, glucose utilisation being greatly increased in hypoxic
adipocytes with a corresponding elevation in lactate production,
both changes involving increased recruitment of the key trans-
porters GLUT1 and MCT1, respectively. Importantly, hypoxia
directly induces insulin resistance in fat cells and leads to the de-
velopment of adipose tissue fibrosis. Exposure to graded levels of
oxygen indicate that adipocytes titrate small differences in oxygen
tension with alterations in gene expression and glucose utilisation.
Other cell types within WAT also respond to hypoxia, with the
differentiation of preadipocytes to adipocytes being inhibited and
preadipocytes transformed into leptin-secreting endocrine cells.
Opverall, hypoxia has pervasive effects on the function of white ad-
ipocytes and appears to be a key factor in adipose tissue dysfunc-
tion in obesity. Finally, oxygen should be recognised as a critical
nutrient and part of the landscape of nutritional science.

Keywords: Adipocytes; Hypoxia; Obesity ; Oxygen tension;
White adipose tissue

OXYGEN DEPRIVATION IN TUMOURS

Gilkes, Daniele.

Johns Hopkins University School of Medicine.

Intratumoral hypoxia has been identified in a majority of solid
tumors and has been associated with an increased risk of metasta-
sis and cancer patient relapse. Hypoxia within a solid tumor arises
from an increase in oxygen utilization by rapidly proliferating can-
cer cells, which ultimately results in a decrease in oxygen availa-
bility. The abnormal blood vessels formed within tumors further
limit the diffusion of oxygen. Cancer cells adapt to the hypoxic mi-
croenvironment by increasing the activity of the hypoxia-induci-
ble factors, HIF-1 and HIF-2. In breast cancer, regardless of lymph
node status, patient survival is significantly decreased in patients
with the highest HIF-1a levels in their diagnostic breast cancer
biopsies. This is consistent with studies showing HIF-1la over-
expression within metastatic lesions arising from breast tumors.
A growing body of data from preclinical and clinical studies has
shown that hypoxia can induce and/or select for cells with altered
characteristics, including (a) maintenance of replicative potential,
(b) maintenance of stem cell properties, (c) genetic instability, (d)
angiogenesis, (e) metabolic reprogramming, (f) autocrine growth
factor signaling, (g) invasion, (h) metastasis, and (i) resistance to
radiation and chemotherapy. We will discuss how cells alter their
metabolism to support continuous growth and proliferation in
challenging hypoxic environments. Furthermore, we will discuss
how hypoxia forces changes in cell behavior and the associated
extracellular matrix to increase their migratory and metastatic be-
havior.

Keywords: Oxygen, hypoxia, tumour, HIF, cancer
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SCIENCE UPDATE OF PHYTONUTRIENTS IN AGING
SOCIETIES AND PUBLIC HEALTH

SCIENCE UPDATE OF PHYTONUTRIENTS
Miyazawa, Teruo.

Tohoku University.

Attention to the benefits of phytonutrients has been increased
recently. Our vision is to make phytonutrients as the first value of
people’s health for consumers and scientists, as a part of daily life
based upon scientific evidence. Objective of Global Phytonutrient
Society (GPS) is to promote usefulness of phytonutrients based on
advanced scientific evidence from the world; to utilize promising
phytonutrients applying to super-aging society; to link to global
leading experts and societies for use in supplements/health foods
and as essential choice to achieve optimal health; to collaborate
with governmental scientific organizations in major legions; and
to establish global subsidiaries in the future. Our goal is that bo-
tanicals, especially sources phytonutrients, are universally accept-
ed by policy makers, regulators, academia and consumers for use
in supplements/health foods and as essential choice to achieve
optimal health.

For example, phospholipids are of critical importance in mam-
malian cell biology, both through providing a permeability barrier
and acting as substrates for synthesis of lipid mediators. Such mem-
brane lipid peroxidation receives attention to evaluate nutritional
states and also to cellular aging. For measuring phosphatidylcho-
line hydroperoxide (PCOOH) as a primary oxidation product of
membrane lipids, CL-HPLC and/or with LC-MS/MS is employed.
High PCOOH concentration as a biomarker of membrane lipid
peroxidation is confirmed in atherosclerotic plasma with angio-
graphically significant stenosis. In Alzheimer patients, aged RBC
rich in PCOOH is found significantly in peripheral blood, and
such PCOOH-rich RBC lacks CO2/0O2 exchange function that
contributes to develop the senile dementia. The data further indi-
cate that radical and/or enzymatic oxidation is recognized to cause
oxidation of membrane lipids in our body. Age-dependent accu-
mulation of PCOOH is confirmed in cultured human diploid cells,
the microsomal and plasma membrane of the rat hepatocytes, and
the brain and liver of the rat, and intensely in a mouse model for
hepatitis C virus associated hepatocarcinogenesis.

Phytonutrients (vitamin E, C, carotenoid, polyphenols and so
on) prevent the membrane lipid oxidations, and intake of phyto-
nutrients as dietary antioxidants would be recommendable for
public health.

Keywords: Aging, Phytonutrients, Botanicals, Lipid Peroxida-
tion, Antioxidants
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PHYTONUTRIENTS IN AGING SOCIETIES: A PRAC-
TICAL APPROACH

Williamson, Gary.

Prof. University of Leeds. Leeds. UK. LS29JT.

Phytonutrients include flavonoids, phenolic acids, sulfur-con-
taining compounds, isoflavones and other secondary metabolites
which are found in plant-based food and beverages, and are con-
sumed as part of the diet. According to epidemiological and inter-
vention studies, diets rich in these compounds protect against devel-
oping the chronic diseases of aging, such as cancer, type 2 diabetes
and cardiovascular disease [1-4]. Studies on human cells in vitro
have indicated mechanisms by which this protection might occur,
and these have been complemented by experimental animal models
and by studies in healthy and at risk human volunteers. Taken to-
gether, this huge effort has provided part of the scientific platform
for government recommendations on consumption of diets high in
fruit and vegetables, to maintain health and slow down aging pro-
cesses. Many mechanisms of action have been suggested, but the
most viable effects are those which take into account the bioavaila-
bility of phytonutrients. Pathways of absorption and metabolism for
the major classes have been studied extensively and are in general
well understood [5]. It is clear that the beneficial effects of phytonu-
trients are on specific cellular targets and are not due to direct chem-
ical antioxidant action [6]. Taken together, the current data in the
literature indicate a robust and widely applicable protective effects of
phytonutrient-rich foods against chronic diseases of aging. Howev-
er, the doses required and to what extent the phytonutrients can be
supplied as supplements both remain issues of debate, and probably
depend on formulation, processing, combination with other ingre-
dients, time and frequency of consumption.

1. Guo, X. E, Yang, B., Tang, |, Jiang, J. ]. and Li, D. (2017) Ap-
ple and pear consumption and type 2 diabetes mellitus risk: a me-
ta-analysis of prospective cohort studies. Food Funct. 8, 927-934

2. Santos, R. M. and Lima, D. R. (2016) Coffee consumption,
obesity and type 2 diabetes: a mini-review. Eur ] Nutr. 55, 1345-1358

3. Hooper, L., Kroon, P. A,, Rimm, E. B., Cohn, J. S., Harvey, L,
Le Cornu, K. A,, Ryder, J. J., Hall, W. L. and Cassidy, A. (2008) Flavo-
noids, flavonoid-rich foods and cardiovascular risk: a meta-analysis
of randomized controlled trials. Am J Clin Nutr. 88, 38-50.

4. Schmit, S. L., Rennert, H. S, Rennert, G. and Gruber, S. B.
(2016) Coffee Consumption and the Risk of Colorectal Cancer.
Cancer Epidemiol Biomarkers Prev. 25, 634-639

5. Del Rio, D., Rodriguez-Mateos, A., Spencer, J. P,, Tognolini, M.,
Borges, G. and Crozier, A. (2013) Dietary (poly)phenolics in human
health: structures, bioavailability, and evidence of protective effects
against chronic diseases. Antioxid. Redox. Signal. 18, 1818-1892

6. Sies, H. (2007) Total antioxidant capacity: appraisal of a con-
cept. J. Nutr. 137, 1493-1495

Keywords: Flavonoid; diabetes; cancer; cardiovascular; sup-
plements

Conflict of Interest disclosure: Consultant for Nutrilite
USA. Received funding and/or consultant from Florida Depart-
ment of Citrus, Nestle and Suntory in the last 5 years. Received
funding from European Union framework programme, European
Research Council and from BBSRC DRINC UK in the last 5 years,

Ann Nutr Metab 2017;71(suppl 2):1-1433 47



with multiple industrial partners in EU projects and industrial
support from multiple companies in the DRINC programme.

MEDITERRANEAN DIET AND PHYTONUTRIENTS
FOUND IN SUCH DIET CAN HELP TO SUPPORT
IN PREVENTING AND REDUCING AGE-RELATED
DISEASES

Bilia, Ana Rita.

PhD professor. Department of Chemistry. University of Florence. Italy.

Benefits of Mediterranean diet type have been known for well
over half a century. In the last decade, an increasing amount of
scientific evidence has supported its beneficial effects in human
health confirming how this diet could be useful in preventing and
reducing cardiovascular disorders, in diabetes type II, metabolic
syndrome and fatty liver, and the cognitive decline of neurode-
generative diseases. A number of plant constituents naturally
occurring in foods, particularly polyphenols, terpenoids, glucosi-
nolates have a dramatic role in the modulation of cellular signaling
pathways and nutritional genomic is a developing research field to
study the effects of foods and food constituents on gene expres-
sion, focusing on identifying and understanding molecular-level
interaction between nutrients and other dietary bioactives with
the genome. Olive oil is the main source of fat and health-pro-
moting component of the Mediterranean diet. Solid evidence was
obtained on the homeostatic control of genes having a role in lipid
metabolism, immune-inflammatory pathways, vessel protection
and blood pressure control, metabolic regulation and detoxifi-
cation of reactive species. Oleurepein, hydroxytyrosol and oleo-
canthal are the principal constituents responsible for such natural
functional food. Citrus fruits such as oranges, bergamots, lemons
and grapefruit contain special classes of flavonoids (polymethoxy-
lated flavone and flavanones), are emerging for their considerable
nutraceutical value. Juices from fruits or single flavonoids con-
stituents can reduce the incidence of cardiovascular disease risk,
pre-clinical investigations highlight cellular and subcellular targets
that are responsible for these beneficial effects. Typically, plants
from Brassicaceae family represent a large botanical family com-
prising many edible species. The organosulfur compounds of these
species, denominated isothiocyanate derivatives (deriving from a
myrosinase-mediated transformation of glucosinolates) have an
important preventive effect in many human diseases, particular-
ly prevention of neurodegenerative processes and cardiovascular
diseases. Similarly, species belonging to Allium genus such as gar-
lic, contain sulfur derivatives. S-allyl cysteine (SAC) is the active
and main component of aged garlic extract with anti-inflammato-
ry, neuroprotective, and nootropic potential.

Keywords: Mediterranean diet ; prevention and reduction
aged-related diseases; polyphenols; terpenoids; glucosinolates
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OMICS TOOLS TO UNDERSTAND GENE-NUTRIENT
INTERACTIONS: KNOWLEDGE TO ACTION

THE CURRENT STATE OF COMPUTER SUPPORT
FOR GENOTYPE-BASED NUTRITION AND LIFE-
STYLE GUIDANCE

Kohlmeier, Martin.

MD PhD. Nutrigenetics Laboratory. UNC Nutrition Research
Center. University of North Carolina Chapel Hill. USA.

The responses to many foods, nutrients and bioactives differ
greatly between individuals. In many instances known gene vari-
ants are the underlying cause for such distinct differences in effects
and outcomes. A typical example is the persistence of intestinal
lactase expression in carriers of variants located in enhancer re-
gions of the LCT gene. These variant carriers usually tolerate the
consumption of significant lactose amounts while non-carriers
respond with bloating, abdominal cramps and other discomfort
to such intake. In light of the rising number of such well-docu-
mented examples of actionable genetic information, the call for
genotype-based nutrition guidance is getting stronger.

Current-generation nutrition information tools should meet
several key requirements: (1) Estimate individual dietary targets by
flexibly integrating genetic data with variable layers of personal in-
formation such as age, gender, body size, activity level, intolerances
and dietary preferences; (2) Shield raw genetic information both
from the user to avoid distress and from third parties to avoid abuse;
and (3) Generate individually actionable information such as per-
sonal nutrition suggestions, life-style tips, and tailored meal plans.

The tailoring of meal plans to individual nutritional needs
and personal preferences is a major challenge because of the large
number of factors that have to be taken into account. The macro-
nutrients, sugar, saturated fat, sodium, minerals, a few vitamins,
a few trace elements, fruits, vegetables, vegetarian, vegan, glu-
ten-free, low-lactose and pork-free already add up to more than
twenty targets and conditions.

Fully configured food databases are essential for generating in-
dividually tailored meal plans. Building such a database is a tall
order because it can only include items with all the data used by
the search criteria. To be suitable for a gluten-free meal plan, the
absence of gluten in every single meal component has to be know.
Foods with even one missing data item missing are useless. The
lack of comprehensive nutrition information for most commer-
cially available foods is the major limiting factor.

So far, PONG (Personal Online Nutrition Guidance) appears
to be the only computer-supported nutrition information tool that
meets these minimal requirements. It is a comprehensive platform
that can integrate all types of personal information for generating
nutrition target estimates. To the extent that evidence-supported
rules are available, an unlimited number of genetic variants and
other factors can be used to estimate individual nutrition targets.
Another set of rules dependent on the acquired information and
estimated targets provides a personalized narrative of major di-
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etary and life-style goals, tips for practical implementation, and
hints for daily success. Most importantly, the tool offers individ-
ualized meal plans that fully meet the user’s personal needs. The
tool lists the nutrient composition of suggested meal plans next
to the intended target amounts. Plans that are reasonably close to
what the user wants can be further modified to personal prefer-
ences and food availability. Colors and other visual aids signal the
suitability of combinations.

Head-to-head comparisons with other available nutrition in-
formation tools should assess how well they meet these advanced
criteria for safe, effective and user-friendly translation of genetic
information into daily nutrition and life-style choices.

Keywords: Nutrigenetic, responders, meal plans, gluten-free,
meal planning

GENOMICS OF EATING BEHAVIOR IN RELATION
TO OBESITY

Santos, José Luis.

Department of Nutrition, Diabetes and Metabolism. School of
Medicine. Pontificia Universidad Catélica de Chile. Santiago, Chile.

The prevalence of obesity (Body Mass Index BMI> 30 kg/m2)
has increased in the last decades via “obesogenic” environments
characterized by easy access to high energy-density foods and a re-
duction in physical activity levels. In Chile, a middle-income coun-
try, childhood obesity prevalence has tripled over the last decades
and continues to rise. The evaluation of the change in the popu-
lation distribution of BMI over time indicates that the increase in
body weight is not uniform in the population, implying that there
are groups of subjects that are resistant to the development of obe-
sity, while other groups are especially susceptible. Among the mul-
ti-level factors that are related to obesity, increased energy intake
is likely to play a dominant role. In this context, eating behaviour
is acquired in early childhood, and changes over time according
to personal subjective experiences and family influences, which
ultimately determines food consumption patterns. Despite the de-
cisive influence of the environment on the obesity epidemic, twin
studies have reported that both BMI and eating behaviour scores
are traits with important genetic basis. Genetic variation in taste
receptors (for example, TAS2R38 among others) and components
of neuroendocrine systems (FGF21, MC4R, among others) have
has been linked with variation in food responsiveness, food se-
lection and hunger. Additionally, genome-wide association studies
have identified more than 200 loci related to BMI that can be used
to create genetic risk scores for obesity. Appetitive traits have been
proposed to mediate the relation between genetics and obesity, in
accordance to the “behavioural susceptibility theory” (Llewelyn
and Fildes. Curr Obes Rep 2017; 6: 38-45) that states that indi-
vidual differences in eating behaviour scores are the mediators of
the relation between genetic susceptibility and the development of
obesity. In relation to rare monogenic syndromes characterized by
obesity and hyperphagia, most cases diagnosed with genetic obe-
sity are caused by disruption of genes belonging to the leptin-mel-
anocortin pathway such as LEP (encoding leptin), LEPR (leptin
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receptor), MC4R (melanocortin-4 receptor), POMC (proopiomel-
anocortin) and PCSK1 (proprotein convertase subtilisin/kexin
type 1), among others. It was reported that subcutaneous leptin
administration to obese patients with genetic leptin deficiency re-
duced dramatically their energy intake and body weight. Recently,
new therapeutic strategies based on MC4R agonism have led to
the modification of eating behaviour and body weight in patients
with POMC deficiency, (a rare obesity syndrome with hyperpha-
gia). In conclusion, the study of monogenic forms of obesity and
hyperphagia has led to new biological knowledge and therapeutic
strategies to manage eating behaviour and increased body weight.
On the other hand, intricate relations of obesity-related variables
have led to the concept of eating behaviour as a mediator connect-
ing genetics and the development of obesity in the context of a
modern obesogenic food environment.
Keywords: Obesity, eating, behaviour, melanocortin, taste

NUTRITION AND GENETICS: THE MISSING LINK
Escott-Stump, Sylvia.

MA, RDN, LDN, FAND. Clinical Assistant Profesdor. Department of
Nutrition Sience. East Carolina University. USA.

The aims of this presentation will be to provide a deeper appre-
ciation of the role of nutrition in genetics. Differences between the
stable human genome and the ever-changing microbiome have led
to discoveries of the single nucleotide variants and dietary changes
that affect human health. The Human Variome Project documents
specific genes and their relationship with diseases. Recent stud-
ies show that epigenetic programming during the developmental
years and alterations during aging have important implications in
disease management. Key nutrients affecting gene expression in-
clude folic acid, Vitamins B-12 and Vitamin D. Tumorigenesis and
several age-related diseases are linked to DNA methylation-de-
pendent activities. Thus, dietitians should understand the signifi-
cance and be ready to create new employment opportunities in the
emerging fields of Nutrigenomics and Nutritional Genetics. Com-
petencies, knowledge and desirable professional traits have been
identified and adopted for interpretation of genetic and genomic
information and personalized nutrition therapy.

Keywords: Nutrigenomics, Nutritional Genetics
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PRECISION NUTRITION BASED ON OMICS
KNOWLEDGE
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for Nutrition Research. University of Navarra. Pamplona. Spain.
CIBER Fisiopatologia Obesidad y Nutricién (CIBERObn). Instituto
de Salud Carlos Ill. Madrid. Spain. IMDEA. Madrid. Spain.;
@Department of Nutrition, Food Science and Physiology. Centre
for Nutrition Research. University of Navarra. Pamplona. Spain.
CIBER Fisiopatologia Obesidad y Nutricién (CIBERObn). Instituto
de Salud Carlos Ill. Madrid. Spain.; ®Department of Nutrition,
Food Science and Physiology. Centre for Nutrition Research.
University of Navarra, and IdiSNA. Pamplona. Spain. CIBER
Fisiopatologia Obesidad y Nutricién (CIBERObn). Instituto de
Salud Carlos lll. Madrid. Spain.; “TNO. Zeist. The Netherlands.

Chronic diseases, including obesity, diabetes, and cardiovas-
cular events, are related to important clinical complications and
lower longevity. Nutrition and dietary patterns, as well as other
lifestyle factors, are crucial elements with potential interactions on
genes impacting on health outcomes. Personalized nutrition re-
lies on knowing the genotype of the individual, which influence
the response to foods and also on the principle that nutrients reg-
ulate gene expression. Thus, precision nutrition depends on the
genetic make-up (i.e., DNA sequence and epigenetic markers), on
clinical and physiological issues (i.e., phenotypical traits, perinatal
nutrition, diseases history and drug prescriptions, allergies,...) and
on social/cultural differences (i.e., lifestyle, physical activity, food
habits and preferences, mating, religion and food accessibility,
likes and dislikes, etc...)...

Precision nutrition is evolving as an important part of disease
management accounting the individual’s genetic and epigenetic
information, together with subject s personal aspects (previous or
current diseases, endocrine disruptions, fat distribution, sex, age)
and environmental influences (including diet). Indeed, omic ad-
vances are generating a better knowledge about the involvement of
genetic variants/SNPs and epigenetic marks as well as gene expres-
sion patterns or metabolites/microbiome changes depending on
nutrition and their interactions with the development/treatment
of acute and chronic diseases.

The convenience of modern omic technologies, the discovery
of new biomarkers based on genomic and metabolic data togeth-
er with a wider understanding of gene and lifestyle interactions
are becoming important endeavors in precision nutrition areas.
Also, metabolomics and metagenomics (microbiota) studies are
contributing, together with progress in dietary assessment and bi-
ochemical/genetic tests, to better interpreting every person indi-
viduality through blood, urinary, and fecal differentiating features.

Investigations to unravel omic markers in groups with differ-
ent genetic and epigenetic backgrounds (i.e., GWAS and EWAS
strategies), together with advances in NGS or Omic tools and bio-
informatics are enabling to deduce new relationships among genes
and dietary factors. These findings are disentangling the genetic
predisposition to complex metabolic diseases and providing suita-
ble recommendations for precision nutrition.
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The “Nutrient-gene interactions: Knowledge to action” IUNS
Task Force has been since 2005 specifically devoted to these tasks.
Indeed, the number of publications related to nutritional genom-
ics and associated omics branches, such as Nutrigenetics, Nu-
trigenomics, Metabolomics and Metagenomics, are continuously
evolving (more than 1.000 documents with more than 12.000 ci-
tations since 2001), which is paving the way to provide an efficient
precision nutrition for a healthy life.

Fit6 M, et al. Advances in Integrating Traditional and Omic Bi-
omarkers When Analyzing the Effects of the Mediterranean Diet
Intervention in Cardiovascular Prevention. Int ] Mol Sci 2016;17.
doi: 10.3390/ijms17091469

Ferguson LR, et al. Guide and Position of the International So-
ciety of Nutrigenetics/Nutrigenomics on Personalised Nutrition:
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Goni L, et al. Future Perspectives of Personalized Weight Loss
Interventions Based on Nutrigenetic, Epigenetic, and Metagenom-
ic Data. ] Nutr 2016;146:905-128.

San-Cristobal R, et al. Future challenges and present ethical
considerations in the use of personalized nutrition based on ge-
netic advice. ] Acad Nutr Diet 2013;113:1447-54.

Keywords: Obesity, Metagenomics, Metabolomics, Nutrig-
enomics, Nutrigenetics
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HYDRATION IN THE WORK ENVIRONMENT
Figueredo Grijalba, Rafael.

MD, MSc. Faculty of Health Sciences. Catholic University.
Asuncion. Paraguay.

The human organism is composed of approximately 60% water.
The function of water is essential for the maintenance of health,
acting in the development of different physiological processes, all
essential for life. Therefore, it is evident the need for a person to
be adequately hydrated, both to maintain health, and to properly
perform their tasks.

Different causes can make a worker quickly lose body water,
become dehydrated and suffer complications both in their work
capacity and in their own health. In industrial work, among these
causes we can mention:

1. Use of encapsulated protective clothing that can raise sweat
rates by 2.25 liters per hour.

2. Intense physical work, for example, construction workers.

3. Work in hot environments, for example, mining.

4. Air conditioning in offices, shops, gyms, hospitals, even in
vehicles that are used in long journeys, which can accelerate losses
by skin or respiratory tract.

5. Difficulties in access to water, for example, in long distance
driving, work in controlled environments, construction sites, hos-
pitals and also in educational institutions.
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Different researchers have shown that body water losses
around 2% of body weight, regulate changes in mood, can cause
fatigue and reduce the level of alertness, conditioning the individ-
ual’s work capacity.

Institutions and companies should ensure that workers have ade-
quate availability of drinking water. In addition, accessibility should
be ensured, i.e. there should be water in strategic locations, visibly
marked and with the necessary utensils (glasses, etc.) to drink it.

There are no specific recommendations on water consumption
for the worker, considering environmental factors such as protec-
tive clothing, high temperature, work in heated or outdoor envi-
ronments, work intensity, etc.

The Institute of Medicine (IOM) of the National Academy of
Sciences of the United States of America recommends adequate flu-
id consumption for adults 2.7 to 3.7 liters / day. The worker should
consume at least the maximum recommendation cited and increase
this consumption until reaching 5 or 6 liters daily, according to work
intensity and environmental conditions. The American Occupa-
tional Safety and Health Administration recommends replenishing
liquids by drinking a 250cc glass of water every 20 to 30 minutes.

Finally, we can conclude that a correct hydration at work is ori-
ented to avoid diseases, reduce absenteeism at work and increase
productivity.

Keywords: Hydration, Work.

HYDRATION AND PHYSICAL ACTIVITY
Sangenis, Patricia.

MD. Cardiologist. Sport Medicine. Instituto Deporte y Salud,
Buenos Aires. Argentina.

A well-hydrated athlete always functions at a higher physiolog-
ic and performance level than a dehydrated one

Prolonged exercise leads to progressive water and electrolyte
loss from the body as sweat is secreted to promote heat loss. The
rate of sweating depends on many factors and is increased in pro-
portion to the work rate and the environmental temperature and
humidity. Sweat rate is highly variable between individuals and
can exceed 2, 51h for prolonged periods.

Since it is established that the dehydration will impair exercise
capacity and can pose a risk to health, the intake of fluid during
exercise to offset sweat loss is important.

Fluid intake is also aimed at providing a source of substrate,
usually in the form of carbohydrate. The availability of ingested
fluids may be limited by gastric emptying or by intestinal absorp-
tion. Gastric emptying of liquids is slowed by the addition of car-
bohydrates in proportion to the carbohydrate concentration and
osmolality of the solution.

Water absorption in the small intestine is a passive process and
is stimulated by the active absorption of glucose and sodium.

The optimum fluid for rehydration during exercise depends on
many factors, particularly the intensity and duration of the exer-
cise, the environmental conditions and the individual physiology
of the athlete. The composition of fluids to be used will depend on
the relative needs to replace water and to provide substrate.
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Where rehydration is a priority the solution should contain
some glucose or polymers and sodium and should not exceed iso-
tonicity.

Dehydration refers to an imbalance in fluid dynamics when
fluid intake does not replenish water loss. A moderate exercise
workout generally produces a 0,5 to 1,5 liters sweat loss over a 1
hour period. Significant water loss occurs during several hours of
heavy exercise in a hot environment.

Intracellular and extracellular compartments contribute to the
fluid deficit (dehydration) which can rapidly reach levels that im-
pede heat dissipation, reduce hot tolerance and severely compro-
mise cardiovascular function and exercise capacity.

Because sweat is hypotonic with other body fluids, the hypo-
volemia caused by sweating correspondingly increases blood plas-
ma osmolality

Just about any degree dehydration impairs physiologic function
and thermoregulation. Adequate fluid replacement sustains the ex-
ceptional potential for evaporative cooling of acclimatized humans.

Changes in body composition indicate the extent of water loss
during exercise and the adequacy of rehydration during and after
exercise or athletic competition. Voiding small volumes of dark
yellow urine with a strong odor also provides a qualitative indi-
cation of inadequate hydration. Well hydrated individuals tipical-
ly paroduce urine in large volumes, light in color, and without a
strong smell.

Prepubescent children have a lower sweating rate and exhibit
a higher core temperature during heat stress than adolescents and
adults, despite their larger number of heat-activated sweat glands
per unit skin area. For a practical standpoint, children exposed to
heat stress should exercise at reduce intensity and receive addi-
tional time to acclimatize compared to more mature competitors.

Keywords: Well hydrated, Health,Sweat
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ADVANCES IN FEEDING BEHAVIOR RESEARCH
AND ITS RELATION TO NUTRITION

THE WHY? AND FOR WHAT? OF FEEDING BE-
HAVIOR RESEARCH AND ITS RELATION TO NU-
TRITION

Lépez-Espinoza, Antonio.

Behavioral Feeding and Nutrition Research Center (CICAN)
CUSur. University of Guadalajara. México.

The why? and for what? of feeding behavior research and its
relation to nutrition

The development of a perspective that links knowledge related
to how, what with, where, whom with, when, what for and why
we feed, and its effects on well-being, life quality and health, has a
particular dimension. Its importance lays in the fact that the de-
velopment of such a perspective is a crucial element to understand
the current world food situation, and therefore is also the best pos-
sibility to prevent and control feeding related pathologies among
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others. In this sense, it is possible to indicate that such scientif-
ic perspective is the study and research of feeding behavior. One
of the major challenges of this young area of science has been to
place behavior and conduct as central elements of study. This task
has not been easy, given the historical bias towards biologically
based explanations. In general, there is a great ignorance of issues
as basic as identifying what a behavior is, and not to mention the
techniques and theories that explain their relationships and func-
tion. However, resistance and ignorance have not only been of the
biological area, psychology in particular and radical behaviorism
especially, disdain to establish cooperation links with other scien-
tific perspectives. The same is true of anthropological, social, po-
litical or economic perspectives. It would seem, then, that we are
hopelessly seeking to understand, predict, and control phenome-
na, blindly, with partial visions, which might be described as petty.
Therefore, it is necessary to question ourselves, why is it pertinent
to establish behavior and conduct as central elements to explain
the feeding phenomenon? For this, it is necessary to consider the
preponderant role of behavior as a mean and regulatory mecha-
nism in biological, psychological and social processes. A second
point is that behavior is a distinctive element of organisms, prod-
uct of the evolutionary process. Finally, the last point to consider
is the perception that organisms have of the behavior of their con-
specifics or other organisms, that is, what is perceived in the first
instance in a moment of interaction, is necessarily the behavior
of the persons or other organisms with whom we interact. In this
sense, the behavior of the demonstrator subject acts as stimulus
and modifies the behavior of the observer. These three points are
necessary and sufficient conditions to point to behavior as an inte-
grating element of other scientific perspectives knowledge around
on food. Thus, the study and investigation of feeding behavior is
characterized as the conjunction of knowledge and understand-
ing related to everything that organisms do to feed. Therefore, this
particular perspective integrates the basic, applied, theoretical, ex-
perimental and non-experimental knowledge, as well as the con-
jectures, predictions, and the analysis of the different disciplines
and scientific perspectives that are linked in one way or another to
the act of feeding.
Keywords: Feeding behavior, research, nutrition

EXPERIMENTAL APPLICATIONS OF FEEDING BE-
HAVIOR RESEARCH

MAguilera Cervantes, Virginia Gabriela; "Lépez-Espinoza, Antonio;
MMartinez Moreno, Alma Gabriela; ?Katz, Ménica.

MBehavioral Feeding and Nutrition Research Center (CICAN)
CUSur - University of Guadalajara — México; @MD. Nutrition
Specialist. Favaloro University Buenos Aires Argentina.

Experimentation has been established as a fundamental part
in the generation of knowledge in all the sciences. At the study
of feeding behavior is not an exception. The empirical evidence
generated from experimentation in animal and human models it
has allowed the application of theories and models that explain the
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relationship among physiological, environmental and behavioral
factors with respect to an essential act for the survival of organism:
feed. Since the proposal of Homeostasis Theory by Walter Can-
non in 1929 whose origin is precisely based on evidence generated
from experimentation, the considerations of John B. Watson in
1924 with regard to the physiological functionality of organism
is observable through of the behavior and the incorporation of
the behavior as a fundamental part in the homeostatic regulation
of organism by Curt Richter in 1947, are only some findings that
have consolidated the base of feeding behavior studies. Feeding
behavior was defined as: Everything that an organism does to feed
itself (Lopez-Espinoza & Martinez Moreno, 2012). If feed is stud-
ied as a process in which the actions connected with the intake as:
eating, drinking, smell, taste, look for food, buy it, select it, cook
it, produce it etc. A fruitful space is generated for the realization
of experimental studies to characterize: what?, how?, when?, how
much?, with whom? and for what? Eat. In this process, the learn-
ing is a key element in understanding the responses of human and
animal organisms in the presence and absence of food. The re-
search about preferences, aversions, hungry, appetite, satiety, se-
lection, choice, intake, energy expenditure, sensation, perception,
social interaction etc., are phenomena that have been observed,
measured, evaluated and explained through experimentation
demonstrating the versatility but also the complexity of the study
of food behavior and above all in order to understand the relation-
ship between organisms and the process of feeding themselves. In
this way is explained for example: a) How the food deprivation
and the experience with palatable food increase the intake; b)
The neophobia (refuse) to eat different foods; ¢) Determine how
post-ingestive effects encourage or reduce the probability of intake
food; d) Explain how eating behavior can occur even when there
is no physiological stimulus of hunger and c) As well as identify-
ing the fundamental role of women in convincing other to accept
and consume novel foods “The Eva Effect” (Lopez Espinoza, et al.
2011). In this way, it proves that experimentation in humans and
animals models helps to characterize the phenomena and identify
the variables that lead to these and accordingly to plan different
strategies of intervention in the process of feeding in people of all
ages in conditions of health and disease.
Keywords: Fedding behavior, experimentation, applications.

CLINICAL APPLICATIONS OF FEEDING BEHAV-
IOR RESEARCH

Martinez Moreno, Alma Gabriela.

PhD. Analysis of Behavior. Behavioral Feeding and Nutrition
Research Center. University of Guadalajara.

Eating is often seeming as a simple process. But that is an il-
lusion. Eating behavior is an extraordinary complex process that
can be challenging for many individuals. Human eating behavior
is defined as an individual s fed actions that have one or more di-
mensions that can be observed and recorded. Feeding and eating
behaviors have an impact on the physical and social environment.
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For this reason, feeding behavior research can provide to nutri-
tion professionals a comprehensive set of postulates from Applied
Behavior Analysis (ABA) to modify some feeding problematic be-
haviors. It distinguished by types of clinical problems addressed,
the mode of therapeutic intervention, and settings in which ther-
apy is typically conducted. Within clinical contexts, ABA is used
extensively in a variety of circumstances and it has proven its effi-
cacy in many areas including: developmental disabilities, mental
illness, education and special education, rehabilitation, commu-
nity psychology, clinical psychology, business, industry, and hu-
man services; self-management, child behavior management, pre-
vention sports performance, health-related behaviors; and lately,
educational settings above feeding behavior. One of the biggest
challenges is helping our people to be a good eaters and no to be a
problem or a resistant eater. We all want our kids, patients and all
people to eat nutritious foods from a wide variety of sources in the
proper portion sizes. But eating the right foods is not easy. Behav-
ior modification procedures can help to resolve eating difficulties.
Besides of a medical, nutritional and sensorial evaluation we need
a behavioral evaluation. Just as you need to identify any medical,
physical, and sensory issues that may be contributing to your feed-
ing problems before starting to food chain, you need to understand
behaviors that may be playing a role. ABA principles have helped
to identify a negative and positive behaviors in eating time. Rein-
force the positive and change the negative is no too difficult that
we think. Clinical applications of feeding research provide an eval-
uation to the behaviors in meals and common positive and nega-
tive behaviors identification, procedures to modification and rules
to maintain an optimum feeding. The importance of maintaining
a well-balanced perspective when managing problems with eating.
Parents and professionals must seek out support and training in
their community and strive for excellence and consistency when
working with special population. A collaborative approach within
a multidisciplinary team will ensure the long-term success of the
program: Are you a problem eater? Are you a normal eater? Are
you a resistant eater? Maybe you can resolve this questions if you
learn about behavior and feeding behavior research.

Keywords: Feeding behavior, eating behavior, applied behav-
ior analysis, behavior modification

FOOD COMPOSITION DATA FOR DECISION-MAK-
INGTO PROMOTE HEALTHY DIETS

Coates, Jennifer; ?Rogers, Beatrice; ?Bell, Winnie; ?Colaiezzi,
Brooke; @Gersten, Zachary; ?Wafa, Sarah; ®Leclercq, Catherine;
®Charrondiere, U. Ruth.

MAssociate Professor, Tufts University Friedman School of
Nutrition Science and Policy; ®Tufts University Friedman
School of Nutrition Science and Policy; ®Food and Agriculture
Organization of the United Nations.

Food composition data are critical inputs into the process
of food security and nutrition assessment, food labeling, nutri-
tion education, poverty estimation and agricultural investment
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for healthy diets, such as crop breeding for nutrient dense culti-
vars. However, in most countries food composition data are out-
of-date, incomplete, and inaccurate. When such data exist, they
are not always publicly available or in a format that can be easi-
ly matched to information on the quantity of food produced or
consumed. Though standards for identifying foods and describing
their attributes exist, such as the FoodEx2 classification system
and CODEX guidelines for nutrient labeling, they have not yet
been widely adopted. The data gaps and associated needs continue
to grow, with the global trend toward more diversified diets and
increased consumption of processed foods, alongside a rapid de-
cline in the biodiversity of food species. These types of weaknesses
in food composition data are rarely revealed as limitations or un-
certainties in relevant data analyses to inform policy.

This presentation will discuss a set of theoretical and empiri-
cal case studies in which poor food composition data could either
slow the process of policy formulation or lead to fuzzy or inaccu-
rate conclusions. Case studies will include: the role of food com-
position data in diagnosing and acting on anemia in Ethiopia; the
sensitivity of the global prevalence of undernourishment indicator
to food composition assumptions; the challenge of isolating the
role of diet in the rapid rise of overweight in Bangladesh; and how
an accurate understanding of the effects of agricultural manage-
ment practices, crop breeding, and climate change on the nutri-
ent value of food supply depends on up-to-date food composition
values.

Despite progress by actors like INFOODs, food technology in-
stitutes, and academics to remedy these data gaps, donors have
been reluctant to scale up support to their endeavors. As a step
toward crystallizing an investment agenda, the authors propose an
ambitious set of approaches for rounding out food composition
resources. Potential investments include: applying a standardized
food coding system (FoodEx2) to all food composition databases
to facilitate food identification and matching with food consump-
tion data (e.g. through the FAO/WHO GIFT and INDDEX 24
platforms); creating a central repository for food composition data
that can be more easily linked to dietary data (INDDEX24); honing
innovative technological solutions to reduce the cost and speed of
food analysis; strengthening regional composition databases with
the mandate and funds for routine updates; incorporating more
mixed dishes, fortified and biofortified foods, wild foods, and bi-
odiverse cultivars into existing FCTs; and exploring private sector
partnerships for amassing processed food composition informa-
tion. These types of solutions, if adequately resourced, would mark
a significant step toward improving the ability to make sound deci-
sions that affect the diet quality of people worldwide.

Keywords: Food composition, Food policy, Diet quality, Diet
assessment
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PROMOTING NUTRIGENOMIC EDUCATION IN NU-
TRITION, DIETETICS AND OTHER ALLIED HEALTH
CURRICULA, AN ISNN INITIATIVE

NUTRIGENOMICS CASE STUDIES AS TEACHA-
BLE MOMENTS IN NUTRITION EDUCATION FOR
HEALTH PROFESSIONALS

Kohlmeier, Martin.

MD PhD. Nutrigenetics Laboratory. UNC Nutrition Research
Center. University of North Carolina Chapel Hill. USA.

Curricula of health professionals are crowded and leave little
room for further content. It is difficult to add disciplines such as
nutrigenomics despite their importance in clinical research and
practice. The challenge can be met by integrating nutrigenomic case
studies into many different parts of existing curricula. There are nu-
merous opportunities to highlight specific roles of the genome while
explaining key concepts in a wide range of foundational and clinical
subjects. Such teachable moments may bring to life important com-
plexities of intestinal absorption, metabolic homeostasis and clinical
pathologies. Other examples may highlight how specific anatomical
structures, the blood coagulation system, genetic disposition and
avoidable behavior may trigger catastrophic clinical outcomes.

An example that may bring together multiple levels and topics
of instruction is the well-documented correlation of the common
FUT2 variant rs601338G>A (W143X) with vitamin B12 inad-
equacy. At the simplest level, here is an opportunity to weave a
tapestry illuminating vitamin B12 function and macrocytic ane-
mia, the mechanisms governing vitamin B12 absorption, secretor
status and atrophic gastritis due to chronic H. pylori infection.
Vitamin B12 supports DNA methylation, which may explain the
slower fetal brain development in mothers with FUT2 variants
and the risk of accelerated cognitive decline with aging due to a
stomach bug. At another level, the FUT2-vitamin B12 link could
transition to fucosylation of proteins including ABO antigens and
intrinsic factor, the epithelial exocrine origin of Lewis antigens on
red blood cells, vulnerability of secretors to gastrointestinal virus
infections, and overly simplified links of blood groups to health
risks in general. Yet another conversation could explore the analo-
gous importance of different FUT2 missense variants in non-Cau-
casian populations, such as I129F (rs1047781A>T) in people of
Indian and Chinese descent. This could raise awareness of risks
from limiting human research to mostly Caucasian cohorts and
thereby potentially failing to serve the needs of many others.

Teaching the urea cycle may become less tedious with case histo-
ries illustrating potentially fatal consequences of high-protein foods
in seemingly healthy young women who happen to carry a loss-of-
function variant of the X-linked gene ornithine transcarbamylase.
An unaccustomed large steak may be enough to trigger an episode
of ammonia accumulation in blood. At the simplest level, the pres-
entation would probably cover the biochemistry and pathophysiolo-
gy of ammonia metabolism, best diagnostic practices and treatment
options. Another strand could emphasize that uncommon variants
taken together are not rare, mention copy-number variants, X-inac-
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tivation and mosaicism. Instructors could also highlight how some
people respond differently to nutritional exposures than others,
explore the metabolic consequences of diverse eating patterns, and
recognize that pressuring adolescents to discontinue vegan lifestyles
may put some of them at grave risk.

Another teachable moment could explore the intersection of
vitamin C, cardiovascular disease and common haptoglobin vari-
ants Hp1/Hp2. Presentations could touch on iron-mediated oxida-
tive stress, hemoglobin clearance rates differing by genotype, and
increased cardiovascular risk with mega-dose vitamin C supple-
mentation in Hp2-Hp2 carriers.

Mlustrative examples of nutrient gene interactions abound
everywhere we look and can add color and context to many sub-
jects in healthcare education.

Keywords: Medical education, case studies, nutrigenetics,
teaching omics, personalized nutrition

OMIC EDUCATION FOR GRADUATES IN NUTRI-
TION AND HEALTH-RELATED SCIENCES

Santos, José Luis.

Department of Nutrition, Diabetes and Metabolism. School of
Medicine. Pontificia Universidad Catdlica de Chile. Santiago, Chile.

We show herein a Chilean experience providing postgraduate
courses on “-omics” disciplines to MSc and PhD students at School
of Medicine of Pontificia Universidad Catdlica de Chile. After an
introduction on genetics concepts and nutritional epidemiology
studies, a nutrigenetic approach of classical topics is first presented in
the context of day-to-day nutrition examples and human evolution
(focused on genetic variation of lactase persistence, salivary amylase,
taste sensitivity). Strong emphasis is provided to nutrition strategies
that apply to management of severe monogenic diseases (for exam-
ple, glycogen storage diseases, phenylketonuria, GLUT1 deficiency),
as examples of precision medicine based on nutritional strategies.
We specially focus on strategies involving the use of next-genera-
tion sequencing techniques to find new genetic causation of diseases
that might be eventually actionable through nutrition (examples of
monogenic forms of autism with epilepsy are presented). Additional-
ly, selected examples are provided for gene-environment interaction
and/or mediation in complex traits in a genomic context, with espe-
cial focus on the study of Body Mass Index. Examples of nutrition-re-
lated variables as effect modifiers (gene x environment interactions;
sweetened beverages) or as mediators (eating behaviour variables)
are provided in the context of childhood obesity. Nutrigenomic stud-
ies assessing gene expression modulated by nutrients are shown in
different contexts, ranging from acute or chronic nutritional inter-
ventions. Epigenomic studies on body weight regulation are mainly
contextualized within the description of animal models (for exam-
ple, obesity in the Agouti mice with viable-mutations, methylation in
honey bees) and in the study of human eating behaviour (example:
methylation in the POMC gene). Metabolomic contribution in the
study of human nutrition is presented from the point of view of the
assessment of biomarkers of intake on one hand, and in the in-depth
study of human metabolome after the ingestion of nutrients (for ex-
ample, after oral glucose loads) on the other hand. The incorporation
of the study of microbiome adds an additional layer of complexity in
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the assessment of the relation between nutrients/diets and human
health. In general, we perceived a great and growing interest in our
postgraduate students and in general in the biomedical communi-
ty in Chile for acquiring knowledge on techniques, approaches and
methods of analysis that apply to the integration of omics disciplines
in the study of nutrition-related diseases and traits.

Keywords: Nutrigenetics, nutrigenomics, nutrigenomics, me-
tabolomics, microbiome, education

THE STATE OF NUTRIGENOMICS EDUCATION
'Chmurzynska, Agata; ?Mlodzik, Monika.

MPhD. Nutritionist. Department of Human Nutrition and Hygiene.
Poznan University of Life Sciences. Poland. International Society
of Nutrigenetics/Nutrigenomics (ISNN).; ?MSc. Biotechnologist.
Department of Human Nutrition and Hygiene. Poznan University
of Life Sciences. Poland.

The European higher education system formerly varied from
country to country, until 1999, when 29 states signed the Bologna
Declaration and the European Higher Educational Area was cre-
ated. This European higher education system is divided into three
sequential cycles, leading to bachelor’s, master’s, and doctoral de-
grees. The European Qualification Framework was also established
by the European Union. Teaching programs can vary from country
to country, but also between universities in the same country.

In Poland, 45 third-level institutions, including medical and
life science universities, teach dietetics. Of these, 14 offer nutrig-
enomic or nutrigenetic courses. Specifically, almost 40% of private
universities and 26% of public universities teach nutrigenetics.

In addition, summer schools of nutrigenomics have been or-
ganized by the NuGO and the International Society of Nutrigenet-
ics and Nutrigenomics. The latter was the organizer of the Europe-
an Summer School of Nutrigenomics in Camerino (Italy), as well
as of national summer schools, which have been held in Poland
and France, among other places.

Separate nutrigenetic or nutrigenomic courses are not com-
monly included in the programs of dietetics courses.

Evaluation of the courses usually shows that students of die-
tetics generally expect information about the practical aspects of
nutrigenomics.

Keywords: Higher education, dietetics, nutrigenomics, sum-
mer school

LEARNING COMPLEX NUTRIGENOMICS TOPICS
USING IN SILICO LAB ACTIVITIES AND WEBEX™
CONFERENCING

Good, Deborah.

Ph.D. Department of Human Nutrition, Foods, and Exercise,
Virginia Tech. USA.

Upper level undergraduate and graduate course should not only
teach students advanced concepts, but also help them to utilize the
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information in their research projects. Within the department of
Human Nutrition, Foods, and Exercise at Virginia Tech, the under-
graduate/graduate joint class in Nutritional Genomics is structured
to provide concept learning, hands-on activities, and weekly discus-
sions with international scientists doing nutrigenomics research. The
course is held in a “scale-up” room that was specifically designed to
facilitate active learning, with round tables, four projection screens,
walls of whiteboards, and connected laptops for all students in the
course. The course is structured as a 3-times-per-week, 50-minute
time period, with lectures and discussion Mondays, in silico hands-
on exercises on Wednesdays, and invited international speakers, via
WebEx™ conferencing, on Fridays. The topics in the course are built
on one another such that students start off examining single nucleo-
tide variants (SN'Vs) in a gene of nutritional interest (i.e. methylene
tetrahydrofolate reductase gene, MTHFR), and then examine these
SNV-specific allele frequencies in populations. In the subsequent
weeks, they examine whether an SNV changes the amino acid se-
quence or if it is in a non-coding region and affects gene or protein
expression. In the later weeks of the course, the topics include in-
creasingly complex areas, such as gene-gene and gene-environment
interactions, and the ethical and societal implications of nutritional
genomics. Students utilize online analysis sites, such as the National
Center for Biotechnology Information (NCBI) website (http://www.
ncbi.nlm.nih.gov/), other free genomic databases and software, such
as My Family Health Portrait (https://familyhistory.hhs.gov/FHH/
html/index.html), Howard Hughes  biointeractive site “Creating
Phylogenetic Trees” (http://www.hhmi.org/biointeractive/creat-
ing-phylogenetic-trees-dna-sequences), and some pages devoted to
specific genetic diseases, such as the G6PD page (http://www.g6pd.
org/en/Home.aspx) and Online Mendelian Inheritance in Man page
(http://omim.org/). The students write up their lab reports weekly,
and the course culminates in a final paper in which students choose
a gene of interest to them, and analyze this gene using at least five of
the tools they had learned. On Fridays, WebEx™ conferencing brings
in renowned speakers from all over the world, including the Unit-
ed States, England, Spain, Tanzania, and Italy. Speakers are chosen
based on the weekly topic, giving a ~25-minute seminar on that top-
ic, followed by a ~10-minute question and answer period. Since the
WebEx site allows for live interaction, the speakers are able to con-
trol their own presentations and students are able to hear and see the
slides, regardless of the time zone. Likewise, the speakers are able
to see and hear each of the students through their own live video
feeds and audiocasts. Overall, this course structure give students the
background knowledge they need to understand nutrigenomics, as
well as hands-on activities to use this knowledge in their own stud-
ies, and interactions with scientists working in nutritional genomics
around the world.

Keywords: Nutritional genomics, genetics, graduate, under-
graduate, hands-on
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Track 2: Nutrition Through Life Course
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NUTRITION FOR THE AGING BRAIN: FUNCTION-
AL ASPECTS AND STRATEGIES
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Aging is a highly complex process marked by a temporal cas-
cade of events that promote alterations in the normal functioning
of an individual organism. The triggers of normal brain aging are
not well understood, even less so the factors which initiate abnor-
mal cognitive decline or steer neuronal degeneration which un-
derlies disorders such as dementia. A wealth of data on how nutri-
ents and diets may support cognitive function and preserve brain
health is available yet the neurobiological mechanisms of action of
nutrition in both normal aging, age-related cognitive decline and
in the development of neurodegenerative disorders have not been
clearly elucidated.

This talk aims at evaluating the vulnerabilities associated with
poor cognitive aging, highlighting potential protective mecha-
nisms and evaluate dietary interventions as a strategy to promote
these mechanisms, and addressing vulnerabilities which predis-
pose towards accelerated or dysfunctional brain aging.

This presentation will focus on some of the current state of
knowledge on nutrition and cognitive aging reflecting the academ-
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ic research talks and discussions held during the 2nd workshop
‘Nutrition for the Aging Brain: Functional Aspects and Mech-
anisms, held in Copenhagen in June 2016 and produced by the
Nutrition and Mental Performance Task Force under the auspice
of the International Life Sciences Institute Europe (ILSI Europe).

In the first part of this talk, we will examine early-life stress, the
gut-microbiome and non-communicable diseases such as obesity
and diabetes as vulnerabilities associated with poor cognitive ag-
ing. We will then highlight potential cellular and molecular mech-
anisms mediating cognitive health such as adult hippocampal
neurogenesis, inflammation and epigenetics. Finally, we will show
evidence that those mechanisms can be targeted and modified by
nutritional intervention such as Omega-3 fatty acids and polyphe-
nols to mitigate cognitive aging.

Conclusion: We will conclude that future research on the im-
pact of nutrition on cognitive aging will need to adopt a “longitu-
dinal” approach to ensure the effect of early-life is adequately con-
trolled, and multimodal nutritional interventions will likely need to
be imposed in early-life to observe significant impact in older age.

Keywords: Cognitive aging, nutrition, early-life stress, neuro-
genesis, epigenetics
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COMPARING HEALTH INDICATORS ACROSS GE-
OGRAPHY: A LOOK AT ASIA AND LATIN AMERICA

Amarra, Sofia.

PhD, Director, Research (Nutrition), International Life Sciences
Institute Southeast Asia Region, Singapore.

Background and objectives: The One ILSI (International
Life Sciences Institute) Healthy Aging Project is a multi-branch
research collaboration whose goal is to identify mid-life factors
that contribute to healthy vs. pathological aging in Asia and Latin
America. The purpose of this presentation is to compare selected
countries in these two regions with respect to: 1) indicators de-
scribing the health status of the adult population; 2) disease causes
of premature mortality, causes of disability, and risk factors for dis-
ease and disability among adults. Methods: Indicators (health sta-
tus indicators, risk factor indicators) were chosen from the Global
Reference List of Core Health Indicators adopted by the United
Nations for reporting health priorities of the Sustainable Devel-
opment Goals (SDGs). Country-specific data for these indicators
were obtained from WHO reports. Information for disease causes
of mortality, causes of disability, and risk factors for disease and
disability were obtained from the Global Burden of Disease (GBD)
2015 studies. Data for 15 countries in Asia and 17 countries in Lat-
in America were extracted and compared. Results: As a region, Lat-
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in America had higher average life expectancy, higher healthy life
expectancy (HALE), and lower probability of dying between exact
ages 30 and 70 from CVD, cancer, diabetes or chronic respiratory
diseases than Asia. Within Asia, high income Asia Pacific countries
(Brunei, Japan, Singapore, South Korea) had the longest life expec-
tancy, HALE, and lowest probability of dying between ages 30 and
70 from chronic diseases. Within Latin America, Southern Latin
American countries (Argentina, Chile, Uruguay) had the longest
average life expectancy and HALE, while Andean countries (Boliv-
ia, Ecuador, Peru) had the lowest probability of dying between ages
30 and 70 from chronic diseases. The greatest health risk factors for
the Latin American region were overweight, obesity, and per capita
consumption of pure alcohol, while those for Asia were smoking
and diets low in whole grains. In both regions, high blood pressure
was a risk factor for premature death and disability. High income
Asia Pacific and Andean Latin American countries had the lowest
prevalence of raised blood pressure in adults. Results of GBD stud-
ies showed that ischemic heart disease is a cause of mortality across
all countries in both regions. Common causes of disability in both
regions were migraine, depression, skin and subcutaneous diseas-
es, sense organ diseases, and low back and neck pain. Diabetes was
a leading cause of disability across Latin America while stroke was
a leading cause of death across Asia. Conclusion: In Asia, better
population health is associated with higher socio-economic devel-
opment but is not the case in Latin America. Both regions had sim-
ilar causes of mortality and disability and a few differences. Risk
factors differed between the two regions. The One ILSI Healthy
Aging Project seeks to uncover underlying factors that drive these
similarities and differences, both within and between geographic
regions, and identify country- and region-specific best practices,
policies, and programs to promote healthy and successful aging.

Keywords: Aging, Asia, Latin America, core health indicators,
risk factors

Conflict of Interest disclosure: The presentation is support-
ed by ILSI, which is funded primarily by its industry members.

PS_144/161

IMPACT OF MENOPAUSE ON THE NUTRITIONAL
HEALTH OF ARGENTINIAN WOMEN"” UBACYT PRO-
JECTS 2008-2017

BODY MODIFICATIONS IN ADULT WOMEN AND
INCREASED CARDIOMETABOLIC RISK. PROJECT
PRESENTATION UBACYT 2008-2017

Torresani, Maria Elena.

PhD Nutritionist. Chair of Adult Dietary Therapy. Nutrition Career
of the School of Medicine. UBA. Director Ubacyt Project 2008-
2017. Argentina.

The line of research on Nutrition in Perimenopause begins as
an activity within the 1st Chair of Adult Dietary Therapy in the
Nutrition Career of the School of Medicine at the UBA.
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The topic was chosen evaluating the global problem and the
statistical data that show that coronary disease and stroke are the
main cause of mortality in adult women worldwide, being osteo-
porosis the second health problem for women during this period
of their lives.

Cardiovascular disease in women appear later (an average of
ten years later) than in men, mainly because the hormonal profile
of the woman protects her until the onset of menopause.

The original objective of our research was to consider the
impact at the bone and cardiometabolic level of the most preva-
lent nutritional risk factors in adult women, by screening popu-
lation-related risk factors related to nutrition and analyzing the
intake of certain nutrients critical in this population under inves-
tigation.

During aging per se, and particularly during the perimenopau-
sal period, a number of body modifications are generated at a gen-
eral level, with loss of height, increase of body weight and increase
of abdomen-visceral fat distribution, the main anthropometric
variations documented by Literature several years ago.

Regarding the corporal modifications undergone in this stage,
the main results were:

Loss of average height of 1.26 cm, being accentuated as from
the age of 55, postmenopause and time spent in menopause over
5 years. Only 10.8% lost> 3 cm, cut value considered a risk of in-
creased osteoporotic fractures.

Regarding body weight, although at the onset of perimen-
opause, it was already increased by most of the women being
studied, more than half of these women reported an increase of
body weight * 10% of their usual weight. This gain of weight was
independent of the caloric intake, and it was inversely correlated
with the time elapsed in menopause. Being the greatest impact ob-
served during the first years of estrogen deficiency.

With regards to cardiometabolic risk, the lipid profile is affect-
ed in this stage, with an increase in total cholesterol (ColT) and
low density lipoprotein (LDL), triglyceride elevation (TG) and re-
duction of high density lipoprotein (HDL).

The waist-height index (CWI) showed a good correlation with
the CVR factors and components of the metabolic syndrome.
There was a strong positive linear correlation between the CI and
the of WC and BMI values, and weaker but equally significant with
age.

It is a priority to find a good indicator of risk at this stage, since
the SF recognized worldwide as one of the main tools for its cal-
culation, underestimates in this population the risk by not consid-
ering any of its variables any anthropometric component, nor the
values of TG characteristic of the abdominovisceral phenotypic
distribution.

Facing all these problems, it is essential that both, women and
the professionals who accompany them, recognize cardiovascular
risk factors, estimate it over time and understand the importance
of making lifestyle changes that can reduce it, and implement pre-
ventive strategies more intense when necessary.

Keywords: Body changes; Cardiometabolic Risk; Adult wom-
an; Perimenopause.
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CHANGES IN EATING BEHAVIOR: CARB COM-
PULSION, BINGE EATING AND NIGHT-EATING IN
RELATION TO THE STATE OF ANXIETY, STRESS
AND SELF-ESTEEM OF WOMEN

Oliva, Maria Laura.

Nutritionist. Nutritions School. University of Buenos Aires (UBA).
Argentina.

The objective of this dissertation is the analysis of the changes
in the alimentary behavior during the hormonal transition of the
adult woman and its relation with the own mood of this stage.

Eating is a complex behavior in which intervene, in addition to
numerous hormones and systems of the body, a pleasure / reward
mechanism that obeys specific and natural stimuli, regulated by neu-
rotransmitters, allows the individual to develop learned behaviors.
Estrogens seem to intervene in the regulation of appetite. Its mod-
ulating effect on the neurotransmitter system is broad and includes
regulation of the synthesis and metabolism of various neurotrans-
mitters. Substances that decline during the hormonal transition.

On the other hand, insulin, one of the hormones responsible
for the regulation of dietary intake, plays an important role in the
control of body weight. Its increase in blood, mediated by carbo-
hydrate intake, significantly decreases the concentration of trypto-
phan’s competing amino acids, allowing a greater entrance of the
same to the brain, thus causing a greater increase of serotonin. In
turn, increased serotonergic agents reduce the intake of foods rich
in carbohydrates and stimulates the secretion of melanocortins,
the most potent anorectic agents in the brain. Serotonin-depend-
ent defects in neurotransmission have been postulated to cause
mood disorders and an over-enthusiasm for consumption of foods
rich in carbohydrates; This has led to the description of a syn-
drome called “carbohydrate addiction” characterized by signs of
atypical depression accompanied by an urgency to consume foods
rich in carbohydrates and consequent obesity. These signs are very
common during this stage of a woman’s life, being an obstacle to
controlling the increase in body weight. Influencing negatively in
all the cardiovascular risk factors that are presented.

Keywords: Alimentary behavior - menopause - serotonin

BONE CHANGES AND NUTRITIONAL APPROACH
TO REDUCE THE RISK OF OSTEOPOROSIS. PRO-
JECT UBACYT 2008-2017

Torresani, Maria Elena.

PhD Nutritionist. Chair of Adult Dietary Therapy. Nutrition Career
of the School of Medicine. UBA. Director Ubacyt Project 2008-
2017. Argentina.

Life expectancy has increased significantly worldwide, rising in
women over the past 160 years at a steady pace of about 3 months
per year. However, the age when menopause occurs has remained
relatively stable, so that, nowadays women will live more than a
third of their lives with estrogen deficiency. It will produce specific
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effects in all organs that have estrogen receptors, among them the
skeletal system.

The WHO refers to osteoporosis as the second health problem
in adult women, after cardiovascular diseases. It is a global public
health problem. It affects more than 200 million people and it is es-
timated that between 30 and 50% of postmenopausal women will
develop this disease. But although it is a frequent disease, its real
prevalence is difficult to establish since it is asymptomatic until the
appearance of its complications. The peak bone mass of premeno-
pausal women is the major determinant of subsequent risk of os-
teoporotic fracture. Therefore, maximizing bone mass during skel-
etal growth, developing it and maintaining it in the premenopausal
years, will be important strategies in the prevention of osteoporosis.

According to the Argentine Society of Osteoporosis, in Argentina,
there are 298 fractures annually per 100,000 women over 50 years of
age. Itis assumed that 25% of osteoporotic fractures are due to the lack
of an adequate bony capital during adolescence; and the remaining
75% to have had excessive postmenopausal losses. Among the modi-
fiable factors involved in progressive bone demineralization with age,
lifestyle (less physical activity, smoking and alcohol consumption)
and the type of diet consumed (low intake of calcium and vitamin
D, increased ratio P / Ca, and consumption of sodium, protein and
caffeine by participating in increased urine calcium excretion).

In this Symposium data on the research about the risk of os-
teoporosis, risk of fractures, the study of bone mineral density in
relation to the lifestyle and the dietary profile of the women stud-
ied will be presented.

As expected, the social cost of morbidity and mortality associat-
ed to female menopause is very high, so it would be convenient to
evaluate during this period the possibility of establishing a model of
primary health prevention, applicable to women who begin this stage
of their life, and that could include actions on their lifestyle, tending
to reduce the risk of osteoporosis and fractures. In this context, the
health care in during the Climateric implies considering the nutri-
tional aspects due to the great impact they can have on the quality of
life. And within them, food education plays a predominant role in the
prevention during this biological stage in the life of a woman.

Keywords: Bone changes. Risk of osteoporosis. Adult woman.
Perimenopause.
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GENETIC SUSCEPTIBILITY OF EARLY METABOL-
ICSYNDROME IN CHILDREN AND LATER CONSE-
QUENCES

Gil, Angel.

PhD. Prof. Department of Biochemistry and Molecular Biology.
Institute of Nutrition and Food Technology. Centre of Biomedical
Research. University of Granada. CIBERobn. Spain.

Childhood obesity is one of the most important public health
problems of the 21st century, affecting both developed and de-
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veloping countries. Obesity plays an important pathophysiologic
role in the development of insulin resistance, dyslipidemia, and
hypertension, leading to type 2 diabetes (T2D) and a risk of early
cardiovascular disease (CVD). Obese children can exhibit met-
abolic syndrome (MetS) when a number of cardio-metabolic
criteria, namely, hypertension, dyslipidemia, or altered glucose
metabolism, all of them features of insulin resistance (IR), are
present. However, there is a strong debate on the diagnosis and
early phenotypic expression of the MetS in children. Nonetheless,
our group has shown that irrespective of the classification used,
the MetS is not only present in pubertal but also in prepubertal
children. Indeed, international definitions of the MetS should
consider criteria specific for children in the prepubertal period,
i.e. children aged <10 years. In addition specific biomarkers of in-
flammation, insulin resistance and CDV risk are already associat-
ed with central obesity and early onset of MS in prepubertal obese
children. The association of a continuous MetS score with specific
risk biomarkers of inflammation, endothelial damage and CVD
supports its use in the early identification of children at increased
risk of metabolic dysfunction.

Numerous gene variants including SNPs and CNVs have been
reported to be associated with obesity and some features of the
MetS in adults, particularly, dislipidemia and hypertension. How-
ever, scarce data are found in children. We have described some
variants in 11-BSDH, NPY and NPR genes, as well as to others
related to the antioxidant defence system genes, namely CAT, GPX
and PRDX, which are associated with some features of MetS in
children. Characterization of the genes expressed in adipose tissue
(AT) is key to understanding the pathogenesis of obesity and to
developing treatments for this condition. Indeed, we have recent-
ly compared the gene expression in visceral AT (VAT) between
obese and normal-weight prepubertal children and found previ-
ously unreported dysregulated genes that may be candidate genes
in the aetiology of obesity and MS. As validated by qPCR, expres-
sion was upregulated in genes involved in lipid and amino acid
metabolism (CES1, NPRR3 and BHMT?2), oxidative stress and
extracellular matrix regulation (TNMD and NQO1), adipogene-
sis (CRYAB and AFF1) and inflammation (ANXA1); by contrast,
only CALCRL gene expression was confirmed to be downregu-
lated. Additional functional studies of some genes as CAT, NPR
document the importance of those genes in the control of glucose
and lipid metabolism and their potential implication in the early
development of MetS.

Keywords: Childhood obesity. Genes. Insulin resistance. Li-
pid mestabolism.Metabolic syndrome.
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EPIGENETICS OF UNDERNUTRITION AND OBESITY

Ramos-Lopez, Omar; ?Riezu Boj, José Ignacio; ®Milagro, Fermin I.;
“Martinez, J. Alfredo.

MDepartment of Nutrition, Food Science and Physiology. Centre
for Nutrition Research. University of Navarra. Pamplona. Spain.
Department of Molecular Biology in Medicine. Civil Hospital

of Guadalajara; ?Department of Nutrition, Food Science and
Physiology. Centre for Nutrition Research. University of Navarra.
Pamplona. Spain.; ®Department of Nutrition, Food Science and
Physiology. Centre for Nutrition Research. University of Navarra.
Pamplona. Spain. CIBER Fisiopatologia Obesidad y Nutricion
(CIBERObnN). Instituto de Salud Carlos Ill. Madrid. Spain.;
“Department of Nutrition, Food Science and Physiology. Centre
for Nutrition Research. University of Navarra. Pamplona. Spain.
CIBER Fisiopatologia Obesidad y Nutricién (CIBERObn). Instituto
de Salud Carlos lll. Madrid. Spain. IMDEA. Madrid. Spain.

Malnutrition involves either energy undernutrition or nutrient
deficiencies, as well as overnutrition implicating calories or food
excess consumption. Undernutrition usually concerns underfeed-
ing, famine and poor nutritional status while obesity refers to ex-
cessive fat accumulation. These conditions are largely dependent
on unbalanced energy equilibrium or in some nutrients, which are
associated with starvation, impaired food consumption, or dis-
eases, which trigger metabolic alterations. Interestingly, maternal
undernutrition or overnutrition during gestation/lactation (inade-
quate maternal diet or health) negatively impact child growth and
future physiopathological functions. Additionally, malnutrition is
related to immunodeficiency, disease onset and accelerated aging,
and has adverse influences on health in the adulthood, includ-
ing excessive body weight, diabetes, dyslipidemia, cardiovascular
events and eventually cancer or other diseases. Growing scientific
evidences are supporting the view that environmental and social
factors, including undernutrition, can alter epigenetic signatures
(particularly DNA methylation, covalent histone modifications
and non-coding RNA expression), affecting gene expression and
subsequently cell functions, with lasting effects on adult life health.
In this context, inadequacies in dietary methyl-donors (folate,
choline, betaine or B vitamins) and other micronutrients, low-pro-
tein diets or calorie restriction and famine exposure during early
stages, but also excessive calorie intake, high-fat and high-sugar
diets, or obesity itself may modify the epigenome and promote the
onset of several pathological conditions by impairing epigenetic
mechanisms affecting genes associated with insulin sensitivity,
growth, inflammation, adipogenesis, lipid turnover, etc. Interest-
ingly, these breakthroughs are contributing to devise original die-
tary approaches targeting the epigenome.

Differences among individuals in disease predisposition rely on
the DNA sequence (e.g. SNPs), and also on epigenetic phenomena
affecting gene expression including the regulatory actions of DNA
methylation and miRNA. Indeed, the recognition of individuals
eliciting epigenetic changes at a perinatal period in the methyla-
tion profiles of specific genes might contribute to assess the future
susceptibility for obesity and related comorbidities in adulthood.
Furthermore, newer approaches for individualized dietary treat-
ments by means of algorithms based on genetic and epigenetic
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knowledge are paving the way for their possible implementation
in precision individual’s nutrition by better understanding the
role of genes regulating appetite, thermogenesis, nutrient turnover
and deposition, oxidative and reticulum stress, and other meta-
bolic pathways.

Summing up, current undernutrition and obesity research
should be focused on understanding epigenetic marks and mes-
sengers related to the regulation of cell signaling, inflammatory
and intermediate metabolic pathways, accentuating health inter-
actions with social and environmental factors (diet, physical ac-
tivity, stress, sleep) to achieve precision nutrition. Actually, recent
findings have demonstrated an epigenetic underlying of different
metabolic disorders with appearance in adulthood, such as obesi-
ty, cardiovascular diseases, and type 2 diabetes as well as cancer,
and the involvement of some specific processes participating in
the developmental origin of disease in the adult known as the Do-
HAD hypothesis.

Cordero P, et al. Dietary supplementation with methyl do-
nors reduces fatty liver and modifies the fatty acid synthase DNA
methylation profile in rats fed an obesogenic diet. Genes Nutr
2013;8:105-13.

Geraghty AA, et al. Nutrition during pregnancy impacts off-
spring’s epigenetic status-evidence from human and animal stud-
ies. Nutr Metab Insights 2016;8:41-47.

Keywords Malnutrition, DOHAD, miRNA, DNA methylation,
gestation

PREVENTION OF UNDERNUTRITION AND OBE-
SITYIN CHILDREN AND ADOLESCENTS: A GLOB-
AL PERSPECTIVE

Moreno, Luis A.

PhD. Md. Faculty of Health Sciences, University of Zaragoza,
Zaragoza, Spain.

Obesity prevalence is high in both developed and developing
countries. Different types of undernutrition coexist with obesity,
and this is more the case in developing than in developed coun-
tries. Growth retardation is often observed in children having obe-
sity. Some micronutrient deficiencies are also frequent in children
with obesity, such as iron deficiency anaemia or insufficient se-
rum concentrations of vitamin D, as the most widely documented.
This double burden of malnutrition observed at the population
and at the individual level may be due to different causes. First of
all, metabolic imprinting related with foetal malnutrition may be
related with low birth weight in an important proportion of the
new-borns. Obesity in the mothers and an excessive weight gain
during pregnancy may also result in infants born large for their
gestational age. Maternal micronutrient deficiencies should also
be considered as part of the antenatal causes, mainly vitamin A
and zinc.

During infancy and early childhood, children are often exposed
to energy dense foods with low nutritional value. In addition, they
are often sedentary. These factors may lead to the development of
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the double burden of malnutrition even at the individual level. Ad-
equate nutrition is an essential driver of sustainable development
because it plays a critical role in child brain development and gen-
erates broad-based economic growth.

Different strategies to prevent under- and over-nutrition are
possible. At the general population level, policy changes should
be introduced in order to reduce the exposure to the above men-
tioned determinants. Targeting the child, the family, the school,
the community and the primary care health centres is also a nec-
essary approach. Nutrition-specific interventions should be imple-
mented by clinicians, including promotion of breastfeeding and
complementary feeding practices and micronutrient supplemen-
tation and food fortification. Provision of nutrient dense foods
with low energy density and reducing food insecurity are also ef-
ficient strategies. The final goal will be to reduce both sides of the
malnutrition issue, affecting mainly low-income populations.

Keywords: Obesity, undernutrition, prevention, child, epide-
miology

NEW EVIDENCE OF THE IMPORTANCE OF EARLY
NUTRITION DURING THE FIRST 1,000 DAYS OF
LIFE

Martorell, Reynaldo.

Robert W. Woodruff Professor of International Nutrition. Hubert
Department of Global Health. Rollins School of Public Health.
Emory University.

The first 1000 days of life (gestation and the first 2 years) repre-
sents a window of vulnerability for human development for sever-
al reasons: it is a period of high nutritional requirements, greater
susceptibility to infections, rapid growth and development and full
dependence on others for care, nutrition and social interaction.
An area of great interest is the high sensitivity to programming
affects during early life. In this presentation, we will review evi-
dence of nutritional conditions that reduce human capital in the
first 1000 days, among them iodine deficiency, iron deficiency and
anemia, lack/short duration of breastfeeding, severe acute malnu-
trition, stunting and exposure to famine. Also, poor nutrition as
well as excess in early life enhance risk of chronic diseases, perhaps
through epigenetic changes, but the extent to which they do is not
clear. It is important to recognize that the environment of the first
1000 days in low and middle-income countries has changed and
is changing dramatically. From a combination of maternal under-
weight, short adult stature and micronutrient deficiencies, we are
transitioning to maternal short adult stature (although heights are
increasing slowly through improved growth in the first 1000 days)
and obesity. In summary, the first 1000 days are a period of vul-
nerability but also a window of opportunity because it is during
this time that nutrition interventions will be most effective in im-
proving human capital and adult health. Effective policies and pro-
grams are needed for optimal child development in a globalized
environment.

Keywords: 1000 days, human capital, adult health
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USING IMPLEMENTATION RESEARCH TO BUILD
BETTER MULTISECTORAL PROGRAMS FOR IM-
PROVING MATERNAL AND CHILD NUTRITION
OUTCOMES

INTRODUCTION: USING IMPLEMENTATION RE-
SEARCH IN THE CONTEXT OF COMPREHENSIVE
EVALUATIONS OF MULTISECTORAL PROGRAMS
TO ASSESS PATHWAYS OF IMPACT AND INTER-
PRET IMPACT FINDINGS

Ruel, Marie; Olney, Deanna.

International Food Policy Research Institute.

There is increasing evidence that multisectoral programs can
improve maternal and child nutrition outcomes. However, mul-
tisectoral programs are complex and understanding the pathways
by which such programs achieve impacts, and how these path-
ways can be leveraged to optimize impacts and coverage is not
well understood. Some of the knowledge gaps can be addressed
by working with program implementers as early as possible in the
program cycle to design a program theory framework and the hy-
pothesized pathways by which the program is expected to achieve
impact, and embed data collection along these pathways as an in-
tegral part of the overall evaluation process. In recent years, there
has been growing interest in using implementation research to
fill the knowledge gaps related to program operation and imple-
mentation, as reflected for example in the launch of the Society for
Implementation Science in Nutrition (SISN) in 2016. In response
to this interest, a new generation of well-designed large-scale com-
prehensive evaluations of multisectoral programs focused on im-
proving nutrition now includes implementation research as part of
their overall evaluation plan.

This symposium reports on recent experience using imple-
mentation research in the context of comprehensive evaluations
of multisectoral programs to assess how programs achieve impact
and how researchers have worked with program implementers to
promote uptake of the findings for program strengthening and
scale-up. The target audience for this session includes researchers
program implementers, donors, and policy makers who are inter-
ested in understanding how implementation research can be used
to build better multisectoral programs.

The three learning objectives of this session are:

1) To strengthen the collective understanding of how implemen-
tation research can be used to build better multisectoral programs

2) To understand some of the challenges and opportunities of
having program implementers and researchers working together
to conduct implementation research

3) To catalyze collective action on using implementation re-
search to build better multisectoral programs.

The introductory presentation in this session provides a gener-
al overview of what implementation research is and how it can be
used to build better and more effective programs, drawing upon
concepts highlighted by SISN.
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Keywords: Multisectoral programs; implementation research;
maternal and child nutrition; program evaluation

LESSONS LEARNED FROM THE PROCESS EVAL-
UATION OF HKI'S HOMESTEAD FOOD PRODUC-
TION PROGRAM IN BURKINA FASO
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Hippolyte.

MPhD. Senior Nutrition Advisor. Helen Keller International.

New York NY; @PhD. Senior Nutrition Advisor. Helen Keller
International. New York. USA.; ®PhD. Senior Research Fellow.
International Food Policy Research Institute. Washington

DC. USA.; ®Project Coordinator. Helen Keller International.
Ouagadougou. Burkina Faso; ®Researcher. Agence de
Formation, de Recherche, et d’Expertise en Sante pour I'Afrique.
Ouagadougou. Burkina Faso; ©Social and Behavior Change
Communication Officer. Engender Health. Ouagadougou.
Burkina Faso.

Helen Keller International (HKI) has implemented its nutri-
tion-sensitive agriculture model, Enhanced Homestead Food Pro-
duction, across Asia for over 30 years, but only recently begun to
adapt if for the context of sub-Saharan Africa. Thus, the collabo-
ration with the International Food Policy Research Institute (IF-
PRI) on the first effort to deliver the program in Eastern Burkina
Faso was especially valuable, both to evaluate the extent to which
this multisectoral approach can improve nutritional outcomes in
mothers and young children and to understand and strengthen the
impact pathways in this setting. The study included a process eval-
uation carried out at midterm to assess the quality of delivery, re-
quest feedback from implementers partners and participants, and
recommend necessary adjustments to strategy. A program impact
pathways framework that identified how inputs and activities were
expected to lead to changes in knowledge, practices and impact
shaped questions for key informant and semi-structured inter-
views administered with implementing agents and beneficiaries,
and with residents of control communities. Data were analyzed by
IFPRI and shared with project managers and partners through a
series of workshops, where weaknesses were discussed and solu-
tions proposed. Overall, findings indicated that knowledge of both
production and nutrition concepts was good and enthusiasm for
the program was strong. However, water shortages due to fragile
infrastructure and high poultry mortality posed major challenges
to production, while lower than expected activity by community
volunteers reduced the potential for impact on behavior change.
To address constraints along the production pathways, the project
team supported reparations to water points, promoted addition-
al water conservation techniques, more drought resistant garden
vegetables for the dry season, and expansion of vegetable produc-
tion to the rainy season, and strengthened links to government
veterinary health services. Solutions on the nutrition knowledge
and practice pathways included organizing public recognition and
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small gifts for community volunteers, and additional training to
strengthen skills for interpersonal counseling and group facili-
tation and knowledge of key practices such as control of anemia
and feeding the sick child. Changes were made to the program
model as well to adapt it more closely to the local context. There
were challenges to implementers in managing a complex, mul-
tisectoral intervention while meeting the demands of a rigorous
research design with multiple rounds of data collection, analysis
and application of learning. However, exposure to IFPRI’s research
methodologies also developed new skills among the implementing
partners and deeper understanding of both quantitative and qual-
itative analysis. The collaboration between the research and im-
plementing teams contributed to stronger program delivery and
richer understanding of implementation challenges.

Keywords: Nutrition-sensitive agriculture, process evaluation

SCALING UP BEHAVIOR CHANGE INTERVEN-
TIONS TO IMPROVE CHILD FEEDING: REFLEC-
TIONS ON THE USE OF RESEARCH FINDINGS IN
PROGRAM IMPLEMENTATION AND SCALE-UP
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Alive & Thrive’s main purpose in using implementation re-
search is to learn what works for program delivery. After devel-
oping an implementation framework based on experience across
three countries in 2009-2014, we now apply implementation re-
search as a tool for tailoring this framework and its components to
new contexts in the following ways:

1. Making program design choices, specifically finding the pri-
ority behaviors in each program context that have the greatest po-
tential to benefit and the specific determinants or drivers of these
behaviors plus key influentials that need to be engaged including
how best to reach these audiences for maximum coverage at the
right time. The choice of program platforms is often driven by
reach and timing of contacts.

2. Engaging the needed stakeholders and additional donors in
the program by generating and compiling the evidence they need
on critical gaps as well as what works.

3. Identifying exactly how and when to engage with other sec-
tors such as WASH, education, and livelihoods by reviewing past
experiences and conducting joint operations research and assess-
ments to understand how these sectors can address design gaps or
enhance program outcomes.

4. Monitoring, learning & evaluation to reach scale, and
strengthen sustainability and equity components. This involves,
continuous monitoring of reach and uptake, addressing gaps in
quality as programs scale up, identifying where investments in
institutional strengthening need to take place, conducting special
studies.

Evaluation surveys conducted by IFPRI strengthened program
strategies through identifying: the important role of local health
providers in shaping IYCF practices in Bangladesh, negative im-
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pact of C-section deliveries on early initiation of breastfeeding in
Viet Nam, and dose-response relationship between the number
of communication channels reaching mothers and their IYCF
practices (all countries). IFPRI also demonstrated the value of in-
vesting in rigorous evaluation methods to advance credibility and
global investments in large scale behavior change programs.

Implementation research covered a range of topics and meth-
ods in A&T countries:

o Qualitative rapid household trials in all countries on the fea-
sibility of adopting new behaviors

« Willingness to pay study in Ethiopia on the viability of a pro-
cessed complementary food

o Assessment of a franchising model within a government pri-
mary health care structure for IYCF counseling services in Viet Nam

« Media habits studies and opinion leader surveys in all countries

« Feasibility study of a package of maternal nutrition interven-
tion integrated within an MNCH program in Bangladesh

« Studies on fasting in Ethiopia and the role of religious leaders
to improve dietary diversity

« Testing a multi-component approach to improving washing
hands with soap before feeding children in Bangladesh

« Assessing the role of husbands in Viet Nam and how to en-
gage them effectively for supporting exclusive breastfeeding.

Challenges in A&T’s use of implementation research included,
limited research and analysis capacity in countries, reluctance to
utilize research findings to shift program designs once the process-
es and materials were finalized at the start, short period of time to
build a deep understanding of and commitment to a continuous
cycle of ‘design-learn-re-design’ approach.

Keywords: Program delivery research, behavior change evi-
dence, scaling up, breastfeeding, complementary feeding

ADDRESSING ISSUES OF SCALE, RIGOR AND
CONTEXT IN THE DESIGN OF EVALUATIONS
OF LARGE-SCALE BEHAVIOR CHANGE IN-
TERVENTIONS IN BANGLADESH, VIETNAM
AND ETHIOPIA
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K; “Frongillo, Edward; ®Ruel, Marie; ®Rawat, Rahul.

MPhD. Senior Research Fellow. International Food Policy
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Multisectoral programs are being launched globally to address
the multiple determinants of poor nutrition simultaneously. As
these program are designed and rolled out, it is apparent that inter-
ventions to support behavior change are a necessary major com-
ponent of most multisectoral programs. However, the evidence
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base on how to roll out and achieve impact through large-scale
nutrition behavior change programs is limited, partly because of
limited program efforts that are truly at scale and partly due to the
challenges of rigorously evaluating complex large-scale programs.
This presentation and its accompanying presentation (Sanghi et al,
on Alive & Thrive) together address issues related to design and
implementation of large-scale behavior change interventions and
the evaluation of these large-scale interventions.

The evaluation of Alive & Thrive (A&T), a multi-year initia-
tive that aimed to improve IYCF practices in Bangladesh, Viet-
nam and Ethiopia using multiple delivery platforms, addresses
several evaluation challenges including: the technical aspects
related to evaluating the nutritional impact of interventions tar-
geted during the first two years of life when rapid growth fal-
tering occurs; the identification of proper counterfactuals in the
context of rapidly scaling-up programs; and the development of
methodologies and tools to assess implementation, utilization
and program impact pathways within evolving program portfo-
lios. We designed the impact and process evaluations through
a technically robust and programmatically engaged, step-wise
process in three countries.

In Bangladesh and Vietnam, cluster-randomized probability
evaluation designs were used; in Ethiopia, the evaluation used an
adequacy design. In addition, different methodological approach-
es were utilized to answer critical “how” questions and to generate
information on the many processes and pathways to program im-
pact. The methodological approach that guided all process evalu-
ation activities included four components: 1) developing detailed
program impact pathway models, 2) linking data collection to pro-
gram impact pathways (PIPs) utilizing mixed methods, and mul-
tiple data sources, 3) linking evaluation timelines with program
implementation timelines, and 4) engagement with the program
implementation and management teams.

Using these approaches, in all three countries, theory-driven
impact and process evaluations based on program impact path-
ways, and using mixed methods, generated information on impact
of the interventions and on factors that facilitated or prevented
achievement of impact and scale. Intervention impacts on infant
and young child feeding practices, were largely positive, but mixed.
Behavioral impacts were greater with intervention platforms that
were able to reach higher coverage and where the population con-
text was conducive to behavior change. There was no impact on
child growth in any of the contexts, although impacts were seen on
motor and language milestone achievement in Bangladesh.

We conclude that robust impact and process evaluations of
complex, large-scale nutrition programs are feasible, but that early
implementer-evaluator engagement and shared vision and moti-
vation to establishing rigorous designs are essential. The positive,
but mixed, impacts on behaviors suggests that accompanying mul-
tisectoral interventions that address other constraints may deliver
much greater impact. The program and evaluation experience of-
fer multiple lessons for implementation and evaluation of behav-
ior change interventions at scale.

Keywords: Behavior change, program evaluation, scale
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LESSONS LEARNED FROM DESIGNING AND
IMPLEMENTING AN INTEGRATED NUTRITION,
LIVELIHOOD AND ECD PROJECT IN MALAWI

MRoschnik, Natalie; ?Twalibu, Aisha Laila.

MMSc. Senior Nutrition Advisor. Save the Children UK; @MSc.
Research Officer. Save the Children Malawi.

Abstract In Malawi, 37 percent of children aged 6-59 months are
stunted and 63 percent are anaemic (DHS, 2016). As a member of the
Scaling Up Nutrition movement, the government promotes a mul-
ti-sectoral approach to tackling malnutrition in Malawi. The nation-
al Early Childcare and Development (ECD) programme targets all
children aged 0-8 years by providing safe, stimulating environments,
access to health and nutrition services, and capacity building for par-
ents and caregivers through community based preschools and par-
enting groups. Today, there are an estimated 9,000 community-run
preschools across Malawi, serving 32 percent of all 3-5 year olds in
the country, of which 20% are orphans and vulnerable children.

One of the main causes of low preschool attendance and clo-
sure in Malawi is lack of food (The World Bank, 2014), when
communities are not able to provide food for the mid-morning
snack. To address this issue, Save the Children began integrating
nutrition, agriculture and livelihood components to its ECD pro-
grammes to build community capacity to provide nutritious food
in preschools all year round, and improve household food security
and nutrition at the same time. Best practice was drawn from large
nutrition and livelihood projects like the USAID funded Wellness
and Agriculture for Life Advancement project (WALA) and used
to create an ECD nutrition and livelihood package. It was piloted
and implemented in the World Bank Protecting Early Childhood
Development Project (PECD) reaching 199 preschools in 4 dis-
tricts with support from Conrad N Hilton Foundation. It was then
further improved and evaluated in Save the Children’s ongoing
ECD programme in Zomba district with support from PATH’s
Nutrition Embedding Evaluation Program (NEEP).

Using preschool kitchens and gardens and parent groups as train-
ing platforms, parents and community members learn new recipes,
food processing and preparation techniques, agricultural methods,
and techniques to grow and store climate resilient nutritious foods all
year round. A village savings and loans system is also set up to help
community members, women in particular, set up small businesses
and earn cash. This integrated ECD, nutrition and livelihood pack-
age benefits the preschool, the households and the community as a
whole to become more organised, climate resilient and food secure,
which in turn helps improve child nutrition and development.

Where community preschools are present, they provide a valu-
able platform for building community and household capacity and
resilience to improve food security, child health, nutrition and de-
velopment. A cluster randomised trial has been conducted by IFPRI,
the University of Malawi and Save the Children to evaluate the im-
pact of this integrated package on agricultural production, caregiver
behaviours, child nutrition and development (presented separately).
Further work is needed to simplify the training package and priori-
tise messages across the sectors before scale up nationwide.

Keywords: Malawi, preschools, livelihood, early childhood
development, ECD
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OPTIMIZING AN ECD-BASED, AGRICULTURE
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The Nutrition Embedded Evaluation Program Impact Eval-
uation (NEEP-IE) study is a cluster randomised controlled trial
designed to evaluate the impact of a childcare centre-based in-
tegrated nutrition and agriculture intervention on the diets, nu-
trition and development of young children in Malawi. The inter-
vention includes activities to improve nutritious food production
and training/behaviour change communication to improve food
intake, care and hygiene practices. This presentation summarises
the findings of the cluster randomised trial and the implications
for policy and implementation.

Keywords: Impact evaluation, early childhood, diets, policy,
implementation.
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THE WHA GLOBAL NUTRITION TARGETS FOR 2025:
TACKLING THE DOUBLE BURDEN OF MALNUTRI-
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TING NATIONAL NUTRITION TARGETS
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The translation of global targets into national targets needs to
consider country context. This involves, first, the identification of nu-
trition challenges and, second, setting targets to address those chal-
lenges. The WHO Nutrition Landscape Information System (NLIS)
provides country profiles with key indicators in nutrition s a system
that links to all WHO nutrition databases. It provides country profiles
that combine data from WHO and its partners on nutrition outcomes
and causal factors related to food, health and care at the immediate,
underlying and basic level. National targets are adapted from the
Global Nutrition Targets, using tools such as the WHO Tracking Tool.
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Third, countries need to select priority interventions to ad-
dress the identified problems and reach their national targets. The
WHO Global Nutrition Targets Policy Briefs provide a summary
of action needed to effectively address the targets. Furthermore,
the WHO e-Library on Evidence for Nutrition Action (eLENA)
provides the evidence, the current recommendations and the ra-
tionale for more than 100 nutrition interventions. Interventions
in eLENA are also linked to the Global Nutrition Targets, where
evidence suggest linkages exist.

Fourth, the detailed planning for scaling up priority interven-
tions will depend on the political willingness, the health system,
human resources and other infrastructure in the country. The
Landscape Analysis country assessment tools provides a method-
ology for rapid assessment of country commitment and capacity,
as a measure of their readiness to scale up nutrition action. The
UN OneHealth Tool allows countries to do the detailed costing
and planning of different scaling-up scenarios. The Tool contains
a series of health programme modules including one for nutrition
covering the WHO Essential Nutrition Actions that target the
1000-days window of opportunity from conception to 2 years of
age. It incorporates the Lives Saved Tool (LiST), which estimates
the impact of planned programmes on child mortality and mor-
bidity as well as stunting, wasting, anaemia, low birth weight and
breastfeeding. The WHO Global Database on the Implementation
of Nutrition Action (GINA) provides information on policies and
actions being implemented in countries, including lessons learnt
and best practices that would be helpful to other countries.

The fifth and final step involves monitoring of progress made
and evaluation and outcomes reached, using key indicators such
as those in the Global Nutrition Monitoring Framework. Another
aspect of monitoring includes tracking of expenditures to nutri-
tion specific and sensitive actions implemented through the health
sector, which could be facilitated by the Health Accounts.

Keywords: Evidence-informed nutrition policy planning;
National nutrition target setting; Evidence-informed nutrition ac-
tions; Costing of nutrition actions; Nutrition policy monitoring
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Exclusive breastfeeding has been recommended by the World
Health Organization for the first six months of an infant’s life, yet
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in Africa reported exclusive breastfeeding rates are low. There are
many cultural barriers and breastfeeding myths that prevail and in a
continent with high levels of HIV infection, HIV-infected mothers
also experience many challenges when wishing to practice exclusive
breastfeeding.

The dose-to-mother deuterium dilution technique has made
it possible to distinguish between water ingested by the baby via
breastfeeding and water from sources other than human milk thus
allowing objective evaluation of whether a mother is exclusively
breastfeeding her infant as well as the volume of human milk. This
technique makes it possible to compare this objective measure of ex-
clusive breastfeeding with maternal recall of infant feeding practic-
es. Furthermore the technique also enables these objective measures
of infant feeding to be used to assess the true impact of exclusive
breastfeeding on other infant outcome measures.

The dose-to-mother deuterium dilution technique was used to
evaluate human milk intake and the exclusivity of breastfeeding,
which was taken to be <25g/day of water from sources other than
human milk. Determination of exclusive breastfeeding by maternal
recall was established from a list of foods / liquids that the mother
gave to the baby.

Infants from seven African countries were enrolled as part of
various national and regional projects supported by the Internation-
al Atomic Energy Agency. Reported and objective exclusive breast-
feeding data was collected at 3 months (459 infants) and 6 months
(154 infants).

Using the human milk intake data, further studies were carried
out in South Africa, viz. human milk output in HIV-infected and
—uninfected mothers and the effect of early breastfeeding practices
on infant body composition at 12 months.

The pooled results revealed that at 3 months there was no sig-
nificant correlation between reported and objectively measured ex-
clusive breastfeeding (P=0.14, K=0.03). At 6 months the correlation
was significant but the Kappa value was low (P=0.00, K=0.28) indi-
cating only a poor agreement between the two methods of deter-
mining exclusive breastfeeding.

Other key findings using the dose-to-mother technique in South
Africa included that HIV-infected mothers were able to produce suf-
ficient volumes of human milk, which were comparable to non-in-
fected mothers and without compromising their own health; and
that infants who were exclusively breastfed up to 6 months had a
lower percentage fat mass at 12 months.

The large discrepancies found between reported and objective-
ly measured exclusive breastfeeding suggest that maternal recall,
while being a good indicator for large-scale health surveys, is not
ideal when an objective measure is needed to study the impact of
exclusive breastfeeding interventions. Measurement of exclusive
breastfeeding using the dose-to-mother technique has thus made it
possible to objectively study important infant outcomes that could
result from early infant feeding choices.

The benefits of an objective measurement of exclusive breast-
feeding in this pooled study of African infants were highlighted by
the poor correlation with maternal recall of exclusive breastfeeding
and its potential to be used to study other important infant out-
comes.

Keywords: Exclusive Breastfeeding; Deuterium dilution; Ma-
ternal recall; HIV-infected mothers; Human milk intake

Parallel Scientific Symposiums

Conflict of Interest disclosure: The various national and re-
gional projects were supported by the International Atomic Energy
Agency.

Further collaborators

Ir Amoussa Hounkpatin Waliou, Yolande Sissinto Savi de Tové
(Benin); Marianne Patricia Foh Mengo (Cameroon); Philomene
Wabolou (Central African Republic); David Kwaku Bansa (Ghana);
Khalid El Kari (Morocco); Elisaphinate Moses Urio (Tanzania).

BREASTFEEDING IMPACT ON BODY COMPOSI-
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Breastfeeding promotes infant growth through its nutritional
and bioactive properties, by reducing incidence and severity of
potentially growth-affecting infections, and by improving feeding
during illness. Besides preventing growth deficit, especially among
poorer populations, breastfeeding may prevent obesity during
childhood. Evidence about breastfeeding, growth, and body com-
position has rarely been studied in Latin America. Therefore, we
aimed to assess the association of breastmilk intake with body
composition and growth in the first year of life in Latin American
infants.

290 Latin American mother-infant pairs, who were part of
an JAEA regional project in Latin America, were evaluated. They
were from Argentina (n=18), Brazil (n=32), Chile (n=81), Cuba
(n=24), Dominican Republic (n=50), Ecuador (n=27), Guatema-
la (n=36) and Uruguay (n=22). Infants were eligible if they had
adequate length-for-age (> -2 SD) and BMI-for-age (-2SD>BMI-
for-age<+2SD), and if they were receiving breast milk at 3 months.
Breast milk and non-breast milk water intakes were measured us-
ing the deuterium-oxide ‘dose-to-mother’ technique at 3 months.
Exclusively breastfed (n= 170) and non-exclusively breastfed in-
fants (n=120) were defined based on mother’s report. Growth was
evaluated with length-for-age z-scores, and body composition was
also determined using the deuterium dilution technique at 3 and
12 months. To assess the association between breastmilk intake,
body composition and growth in the first year of life we ran ran-
dom effects models with exposure defined as breastmilk intake at
3m, and outcomes defined as change in z-scores for length-for-
age, and change in fat mass index (FMI) and fat-free mass index
(FFMI) from 3 to 12 months, adjusted for sex.
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48% were girls. At enrollment, the mean (SD) age was 3.8 (0.6)
months, mean length-for-age and BMI-for-age z-scores were -0.83
(1.19) and, 0.64 (1.13), respectively. Exclusively breastfed infants
received 857.6 (821.8, 893.4) g/day (mean, 95% CI) of human
milk and 69.7 (46.3, 93.1) g/day of non-breast milk water, where-
as non-exclusively breastfed infants received 516.0 (454.2, 577.8)
g human milk and 451.2 (358.9, 543.6) g non-breast milk water
per day at 3m. We did not find differences in body composition
and length-for-age (z-scores) between exclusively breastfed and
non-exclusively breastfed infants at 3 and 12 months, and no ef-
fect on changes in body composition was observed. However, a
daily breastmilk intake of 100 g/day was associated with a mean
increment of 0.01 (95% CI= 0.003, 0.11) length-for-age (z-scores)
during the first year of life in infants who were exclusively breast-
fed at 3 months of age.

This study in eight Latin American countries did not find
any association between breastfeeding patterns at 3 months and
changes in body composition in the first year of life. Exclusive
breastfeeding led to a modest increment in length in the first year
of life.

Keywords: Breastfeeding, body composition, growth, infants,
Latin America
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Exclusive breastfeeding for first six months of life, followed
by complementary feeding and continuation of breastfeeding is
advocated by international health agencies. The preliminary re-
sults of the National Family Health Survey of India (NFHS-4, Year
2015-16) show that the prevalence of stunting, wasting and under-
weight in under-5 children is 38.4, 21 and 35.7% respectively. Per-
centage of children under age 3 years who are breastfed within one
hour of birth is 41.6, and only 55% of infants under age 6 months
are exclusively breastfed. Complementary feeding is introduced in
42.7% of infants aged 6 to 8 months, and minimum adequate diet,
as defined by the WHO-UNICEE, is seen in only 8.7% of breastfed
infants in the age group 6 to 23 months.

Our observation of infant and young child feeding practices in
500 urban and rural infants in India are similar. The rate of con-
tinued breastfeeding in rural infants at 12 months was 90% and
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at 24 months it was up to 52%. In longitudinal follow up of rural
breastfed infants, human milk intake measured using stable iso-
tope technique, was 693 + 178 g/d (190 +37 g/kg/d) at 1 month
age, 866 + 127 g/d (128 +18 g/kg/d) at 6, 596 + 193 g/d (79 +29 g/
kg/d) at 12, and 380 + 239 g/d (38 +24 g/kg/d) at 24 months. The
total human milk intake per day observed in this population was
comparable to that reported from other developing and developed
populations. Poor dietary diversity in infants beyond 6 months age
was predominated by low consumption of animal-source food and
also of vitamin-A rich fruits and vegetables.

High rates of continued breastfeeding beyond the age of 12
months in rural infants underpins the need to ensure adequate nu-
trition of lactating women. Ensuring optimal dietary diversity in
infants through complementary feeding should also be a priority
to prevent growth faltering.

Use of stable isotope technique helps not only to measure in-
take of human milk and non-milk oral water intake in breastfed
infants, thereby providing quantitative information about the
practice of exclusive breastfeeding, but also the follow up meas-
urements give valuable information about milk intake volume
in infants who continue to be breastfed beyond 6 months of age.
Combination of data obtained from stable isotope techniques
(viz. human milk intake and infant’s body composition) and data
from anthropometry and dietary intake provide important tools
to measure determinants of growth in early life. This research was
funded by the International Atomic Energy Agency, Vienna, Aus-
tria.

Keywords: Breastfeeding, complementary feeding, stable iso-
tope, India.
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Across the world, many women suffer from infections during
pregnancy. Even when not specific to the reproductive organs,
these infections can disrupt the normal course of pregnancy and/
or reduce the flow of nutrients to the foetus, causing premature
delivery, intrauterine growth restriction, or both. Both prematuri-
ty and intrauterine growth restriction manifest in small body size
at birth, and very often these low birth weight babies fail to catch
up their growth during infancy and childhood and remain visibly
malnourished into adolescence and beyond. Given the high prev-
alence in some locations of infections such as malaria and peri-
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odontal disease, and the high attributable risk of others such as
syphilis, it is quite plausible that maternal infections could con-
tribute as much as one third of the total burden of low birth weight
in Africa and Asia.

At present, the detection and treatment of infections during
pregnancy is not considered an integral part of nutrition pro-
gramming in low or middle income countries. Instead, nutrition
programmes delivered during pregnancy tend to focus on the
provision of micronutrients (particularly, iron and folic acid) and
dietary advice. Interventions which are not focused on increasing
intake of one or a combination of nutrients are seen as “somebody
else’s business”. A concerted effort needs to be made to re-concep-
tualise nutrition programmes, during pregnancy and beyond, as
a comprehensive set of interventions delivered to clients with the
aim of improving nutritional outcomes—such an approach would
immediately elevate the importance of tackling infections during
pregnancy.

We propose a *R-A-D-I-C-A-L* approach to mainstreaming
the control of infections in pregnancy within the context of nutri-
tion programmes. This would involve:

- *R*eviewing the local epidemiology of relevant infections to
determine which are likely to be contributing to prematurity and
small-for-gestational age in specific sub-groups of women;

- *A*ntenatal care promotion as a key component of nutrition
programming;

- Point-of-care *d*iagnostics in antenatal care to screen for in-
fections such as malaria or asymptomatic bacteriuria;

- *I*mmunising pregnant women against preventable infec-
tions such as influenza;

- *C*ounselling to encourage appropriate management of
illness such as STIs;

- *A*ward recognition for health workers who increase the
prevalence of detection and treatment;

- *L*ine-listing and follow-up of all pregnant women to ensure
that tests and treatments are not missed and treatments are effective.

The recent publication of new WHO guidelines on “antenatal
care for a positive pregnancy experience” provide an ideal op-
portunity for strengthening the co-delivery of effective nutrient
and infection control interventions. In India, this has coincided
with the announcement of a new Prime Ministerial Initiative to
improve antenatal screening at each health facility once a month.
Building on these opportunities, the Children’s Investment Fund
Foundation is supporting Jhpiego and the Government of Rajast-
han to pilot the R-A-D-I-C-A-L approach in four districts in the
state, with results expected early in 2019.

Keywords: Infections, pregnancy; low birthweight; nutrition
programmes.
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Background: Stunting affects a quarter of the world’s children
and is associated with increased mortality and developmental
delay. We showed earlier that intermittent preventive treatment
against malaria and other infections in pregnancy was associated
with reduced prevalence of neonatal stunting in Malawi. In this
follow-up, we assessed whether these gains were sustained and
reflected in the epidemiology of childhood growth, development,
and mortality.

Methods: We enrolled 1320 women with uncomplicated sec-
ond-trimester pregnancies in a randomised, partially placebo-con-
trolled, outcome assessor-blinded, three-arm clinical trial in rural
Malawi and preventively treated them for malaria and other in-
fections with either two doses of sulfadoxine-pyrimethamine (SP,
control), monthly SP, or monthly SP and azithromycin twice (AZI-
SP). Child height/length and mortality were recorded at one, six,
12, 24, 36, 48 and 60 months and child development at 60 months
of age. Our primary hypothesis was that the difference in mean
length at birth would be retained for five years and reflected in a
permanently lower incidence and prevalence of stunting among
babies born to women treated with AZI-SP. We also hypothesized
that these children would have a higher mean developmental score
at the age of five and a lower mortality by five years than children
born to women in the control group.

Findings. Between December 1, 2003 and October 11, 2006 we
enrolled 1320 women to the study and randomised them to the
control (n=436), monthly SP (n=441) and AZI-SP group (n=443).
There were 3, 2 and 2 twin pregnancies in the control, month-
ly SP and AZI-SP groups, respectively, resulting in 1327 fetuses
for follow-up. Throughout the follow-up mean child length was
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0.4-0.7 cm higher (p<0.05 at 1-12 months), prevalence of stunting
6-11% lower (p<0.05 at 12-36 months) and five-year cumulative
incidence of stunting 13% lower (hazard ratio 0.70, 95% CI 0.60
to 0.83) in the AZI-SP than control group. Mean developmental
score was 108.6, 110.2 and 112.4 (difference in means AZI-SP vs
control 3.8, 95% CI 1.1 to 6.4; AZI-SP vs monthly SP 2.2, -0.4 to
4.8) in the control, monthly SP and AZI-SP group, respectively.
There were no statistically significant differences between groups
in the cumulative five-year mortality (hazard ratio AZI-SP vs con-
trol 0.84, 95% CI 0.59 to 1.20; AZI-SP vs monthly SP 0.85, 0.60 to
1.21). Total mortality during pregnancy (abortion/stillbirth) and
childhood was 15.3%, 15.1%, and 13.1% (risk ratio AZI-SP vs con-
trol 0.86, 95% CI 0.62 to 1.19; AZI-SP vs monthly SP 0.87, 0.62 to
1.20) in the control, monthly SP and AZI-SP group, respectively.
For postneonatal mortality (secondary outcome), the proportions
were 5.5%, 3.3%, and 1.9%, respectively (risk ratio AZI-SP vs con-
trol 0.34, 0.15 to 0.76; AZI-SP vs monthly SP 0.56, 0.24 to 1.32).

Interpretation. Provision of AZI-SP rather than two doses of SP
during pregnancy reduced the incidence of stunting in childhood
in Malawi. AZI-SP during pregnancy also had a positive effect on
child development and may have reduced postneonatal mortality.

Keywords: Maternal, infection, treatment, child, growth
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MATERNAL HIV EXPOSURE AND POOR CHILD
GROWTH

Filteau, Suzanne.

Professor, London School of Hygiene and Tropical Medicine.

Areas of high HIV prevalence, mainly in Sub-Saharan Africa,
overlap with areas of food insecurity and high exposure to other
infectious diseases. Simultaneous exposure to maternal HIV, defi-
cient diet, and infectious diseases can have both additive and syn-
ergistic adverse effects on infant and child growth and nutrition.

With the roll-out of antiretroviral therapy (ART) in Africa, in-
cluding Option B+ which permits safer breastfeeding by HIV-in-
fected, ART-treated women, the proportion of HIV-exposed
infants who themselves become HIV-infected has decreased dra-
matically. However, those who do become HIV-infected continue
to suffer high levels of malnutrition. Growth deficits of HIV-ex-
posed infants start in utero, as indicated by their lower birth
weight than that of HIV-unexposed infants, so that even those
who remain HIV-uninfected themselves are at risk of stunting.
Once a child becomes HIV-infected, growth faltering can be pro-
gressive so that the earlier in life HIV infection occurs, the greater
the growth failure. Fortunately, growth faltering can be mitigated
by early infant HIV diagnosis and treatment with ART. In addi-
tion, it is now recognized that many children who became HIV-in-
fected years ago, before ART was widely available, are surviving
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into adolescence and adulthood with chronic malnutrition and
frequent infections. Diagnosing these older children and getting
them onto ART in order to improve their growth, nutrition and
health is a priority.

Slow growth in itself is not a major concern unless it is asso-
ciated with functional problems. In the case of maternal HIV ex-
posure, there is evidence that the poor growth is associated with
functionally important deficits to the immune system and in men-
tal and motor development. Although as yet data are limited for
African children, HIV-exposed children may be at high risk for
chronic diseases in later life because of low birth weight, early
growth faltering and, for the HIV-infected children, being treated
with ART for most of their lives.

The causes of poor growth among HIV-exposed children are
likely multiple and interacting. Socioeconomic consequences of
parental HIV infection may contribute to malnutrition. Parental
HIV infection, with consequent increased household exposure to
opportunistic pathogens, increases rates of child infections which
reduce growth. In the past, reduced duration of breastfeeding in
order to reduce risk of child HIV infection could have reduced
children growth through both poor nutrition and reduced immu-
nological protection; however, with Option B+, breastfeeding rates
by HIV-infected African women have improved. Placental abnor-
malities, including inflammation and infection, may contribute
to the prenatal growth faltering and, through reduced placental
transfer of immunoglobulins, increase risk of infant infection.

Maternal ART, in spite of its potential side effects on child
growth, has both direct and indirect, through reduced maternal
infection and improved ability to care for her family, benefits on
health of HIV-exposed children so programs scaling up maternal
ART should be supported. Since there is evidence that the growth
faltering begins in utero, all forms of maternal care during preg-
nancy, including improved nutrition and treatment of infections,
will likely benefit the infant’s growth and nutrition.

Keywords: HIV, growth, infant, breastfeeding, maternal health

Parallel Scientific Symposiums



THE IMPACT OF SCREENING AND TREATMENT OF
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Approximately half of preterm births are attributed to infec-
tions in pregnancy, which are commonly undetected and untreated
in low-resource settings. Maternal genitourinary tract infections
may result in systemic infection and inflammation, increasing risk
of preterm birth and, potentially, fetal growth restriction. Two in-
fections that are potential targets for antenatal screening include
abnormal vaginal flora (AVF) and urinary tract infection (UTI).

We aimed to determine the impact of early pregnancy screen-
ing and treatment of maternal genitourinary tract infections (AVF
and UTI) on the incidence of preterm live birth and small-for-ges-
tational-age (SGA) in Sylhet, Bangladesh.

We conducted a cluster-randomized, community-based trial in
rural Sylhet district, Bangladesh. Twenty-four clusters (population/
cluster: ~4000; births/year: ~120), each served by a community
health worker (CHW), were randomized to either: 1) the interven-
tion arm, which received routine home-based antenatal and postna-
tal care, plus screening and treatment of pregnant women between
13-19 weeks of gestation for genitourinary tract infections, or 2)
the control arm, which received routine home-based antenatal and
post-natal care only. In the intervention clusters, CHWSs performed
home-based screening for AVF and UTI. Self-collected vaginal
smears were Gram stained and Nugent scored. Women with AVF
(Nugent score >4) were treated with oral clindamycin, rescreened
and retreated after 3 weeks as needed. Urine culture was performed
and UTI treated with nitrofurantoin. Repeat urine culture was per-
formed after 1 week for test of cure.
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Between January 2012 and March 2016, 9712 pregnancies were
enrolled (n=4840 intervention clusters, n=4391 control clusters).
There were 3818 live births in the intervention arm and 3557 in the
control arm. The prevalence of AVF infection was 16.3% (95%CI:
15.1-17.6%) and UTI was 8.6% (95%CI: 7.7-9.5%) in the inter-
vention arm. Coverage of home-based treatment and rates of cure
were 86.2% and 58.0%, respectively, for AVE and 85.5% and 70.7%
for UTI. There were no significant differences between interven-
tion (I) and control (C) groups in: mean gestational age (I: 38.7
wks [SD 3.1], C: 38.9 wks [SD 3.1]; mean difference: -0.14 [95%CI:
-0.37-0.07]), incidence of preterm birth (I: 21.8%, C: 20.6%, rel-
ative risk (RR): 1.07 [95%CI: 0.91-1.24]), incidence of low birth-
weight (I: 21.4%, C: 20.7%; RR: 1.03 [95% CI: 0.78-1.37]), or SGA
(Intergrowth 21st) (I: 29.7%, C: 33.1%; RR: 0.90 [95%CI: 0.76-
1.06]). Rates of stillbirth (I: 53.3/1000 births, C: 44.6/1000; RR:
1.19 [95%CI: 0.91-1.55]) and neonatal mortality (I: 31.4/1000 live
births, C: 37.7/1000; RR: 0.82 [95%CI: 0.57-1.18]) did not signifi-
cantly differ between groups.

A community-based screening and treatment program for
AVF and UTI did not reduce the incidence of preterm birth or
SGA in rural Sylhet, Bangladesh. Potential reasons for the lack of
population-level impact include the relatively low prevalence of
infection and rates of cure, as well as heterogeneity in the compo-
sition of AVE Further research is needed to understand the mi-
crobiota of AVF in different populations and its role in preterm
birth, as well as the identification of other targets for the primary
prevention of preterm birth.

Keywords

Abnormal vaginal flora, urinary tract infection, preterm birth,
small for gestational age, low birthweight

PS_144/33

ADOLESCENT NUTRITION GLOBALLY: A NEW
FRONTIER FOR ACTION

ADOLESCENT HEALTH AND NUTRITION ANALY-
SIS FROM OBSERVATIONAL STUDIES: KEY FIND-
INGS FROM A GLOBAL LEARNING INITIATIVE
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Academy of Sciences.

Supporting the transition from childhood to adulthood is an im-
portant element of the Sustainable Development Goals. Researchers
have started addressing the information gap about the adolescent’s
demographic group, examining issues of health and access to health
services, food security, empowerment, nutritional status, enroll-
ment in education, etc. The Sackler Institute has been contributing
to this global effort by focusing on describing the multi-faceted na-
ture of challenges faced by adolescents in low and middle income
countries through a collaborative learning initiative.

Nine studies were funded in 2015 with the goal of mining exist-
ing datasets for information on adolescent’s nutritional status from
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Asia (China, Bangladesh, India, the Philippines), Africa (South
Africa, Ethiopia, Gambia, Ghana) and Latin America (Peru), thus
gathering and comparing data from cross-sectional surveys, longi-
tudinal studies and intervention trials. Taken together, these stud-
ies painted a heterogeneous picture in terms of size and direction
of effects of known predictors (e.g. living in rural areas, household
income, schooling, and gender) on dietary adequacy and quality.
Regarding nutritional status, rising rates of overweight and obesity
at an increasingly younger age prompts the need to better capture
food decisions and the influence of the food environment in low
and middle income countries. When discussing implications for
future interventions, this group of studies illuminated an unan-
ticipated research gap: there is a dearth of knowledge relating to
the type of activities and occupations adolescent girls and young
women engage in, including formal and informal, full time or part
time, employment. Describing occupation types and how it links
to nutrition and health will highlight a potentially important path-
way towards empowerment, and help inform intervention strate-
gies aimed directly at this group. An additional round of studies,
funded in 2017, will be addressing this specific question.
Keywords: Adolescent, Nutrition, Occupation, Collaboration

GLOBAL BURDEN AND EPIDEMIOLOGY OF ADO-
LESCENT NUTRITION: ISSUES AND RISK FACTORS
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DrPH. Nutrition Team. Bill & Melinda Gates Foundation. USA.

Globally there are 1.2 billion adolescents, equivalent to almost
20% of the total world population, 90% of whom live in low and
middle income countries (LMIC). In the coming decade, regions
with high fertility rates such as sub-Saharan Africa will see rapid
growth in their adolescent populations, as compared to regions
where fertility is declining, such as in Asia and Latin America. Ad-
olescence is a period of rapid growth and development when the
influence of adequate nutrition may be high. Peak linear growth
velocity occurs in adolescence, wherein 15-25% of adult height
and 50% of adult weight is attained. As such, adolescence and the
growth spurt that occurs in this period is often thought of as a
period of potential catch up of growth deficits that occurred in
early childhood. Nutritional status also influences onset of me-
narche and subsequent linear growth, both of which have a wealth
differential.

In many settings, adolescents especially girls fail to reach their
full growth and development potential. Although global data are
lacking on the burden of poor growth and nutritional deficiencies,
stunting, low BMI and anemia (largely related to iron deficiency)
have been identified as public health concerns. Another rising
concern in LMIC is the trend of high BMI, although the cluster
of countries where low and high BMI exist tends to be different.
Iron deficiency has been identified as one of the top 15 leading
global risk factors for death and DALY in ages 10-19 y among box
sexes in 2013. Additionally, vitamin A deficiency was included in
the 15 top ranking factors for DALY’ in ages 10-14. Micronutrient
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deficiencies beyond these are not well recorded and dietary intake
data are urgently needed to determine inadequacies, given high
nutritional requirements for energy, protein, calcium, iron, and
other nutrients during this time.

Social factors such as gender norms discriminating against
girls, early marriage, school drop out, and sexual abuse are impor-
tant drivers of poor adolescent health and nutritional well-being,
especially among girls. Eating patterns, food habits and preferenc-
es, peer and parental influences, and body image all influence the
diets of adolescents in addition to socioeconomic and cultural fac-
tors influencing food intake. In some settings, adolescents may be
vulnerable to food insecurity. In contrast, snacking, lower physical
activity, and alcohol and tobacco use frequently begin during this
period of life, especially in urban locales, and likely impact nutri-
tional status during this age.

Adolescent pregnancy, especially in girls 15-19 y of age, not
only increases morbidity and mortality risk but compounds the
nutritional problems. Young mothers are at an increased risk of
adverse birth outcomes, including preterm birth and fetal growth
restriction. Preconception undernutrition and increased nutrient
requirements of pregnancy takes a toll on both the young woman
and her infant. Premature pregnancy can result in halting linear
growth among adolescents with consequences for short stature in
adulthood.

The period of adolescence is overwhelmingly data-poor related
to nutritional status, calling for the need for systematic assessment
of nutritional indicators, diet, and factors influencing these, globally.

Keywords: Adolescence, nutrition, stunting, anemia, diet

EFFECTIVENESS OF NUTRITION INTERVEN-
TIONS AMONG ADOLESCENT GIRLS; HOW DOES
THE EVIDENCE STACK UP?
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Adolescence is a critical stage in the lifecycle and adequate
nutrition is necessary for the proper growth and development of
individuals, and of their offspring. In this paper we have compre-
hensively reviewed all published systematic reviews (till October
2016) on adolescents (10-19 years) and women of reproductive
age including pregnant women that targeted interventions related
to nutrition. For interventions where there was no existing system-
atic review on adolescents, we reviewed primary studies/trials. We
included interventions on micronutrient supplementation, food
energy/protein supplementation, nutrition education for pregnant
adolescent, obesity prevention and management and management
of gestational diabetes.

We identified a total of 35 systematic reviews of which only
five were conducted on adolescents; and 107 primary studies on
adolescents. Our review suggests that iron alone, iron-folic acid,
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zinc and multiple micronutrient supplementation can significantly
improve serum hemoglobin concentration. While there was a lot
of variability in study design to detect dose-response results, the
overall evidence suggests that daily IFA supplementation reduced
the prevalence of anemia (RR 0.52; 95% CI 0.28, 0.96; 3 studies,
n=1979) and improved the serum hemoglobin concentrations
(MD 10.07; 95% CI 4.05, 16.10; 5 studies, n=822) among adoles-
cent girls; and that weekly iron/folic acid supplementation also led
to reduction in anemia (RR 0.73; 95% CI 0.58, 0.92; 9 studies) and
improved the serum hemoglobin concentration (MD 2.24; 95% CI
0.36, 4.12; 6 studies, n=2839). While, zinc supplementation among
pregnant adolescent showed improvement in preterm birth and
low birth weight, we found paucity of trials on food protein/ener-
gy supplementation and other micronutrients. We shall also share
findings from the individual subject data analysis from a recent
collaborative exercise on the impact of multiple micronutrient
supplements on adolescents during pregnancy compared to other
age groups. Interventions to prevent and manage obesity showed a
non-significant impact on reducing body mass index.

This review underscores the importance of adolescent nutri-
tion interventions and paucity of policy relevant information
therein. It is imperative that countries should design nutritional
interventions particularly for adolescents.

Keywords: Adolescence, Nutrition, Micronutrients
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INFANT AND YOUNG CHILD NUTRITION BE IM-
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CHALLENGES IN DEVELOPMENT AND IMPLEMEN-
TATION OF M-SAKHI - (MOBILE-SOLUTIONS AID-
ING KNOWLEDGE FOR HEALTH IMPROVEMENT)
TO IMPROVE MATERNAL AND CHILD HEALTH
AND NUTRITION IN RURAL MAHARASHTRA,
INDIA

"Patel, Archana; ?Kuhite, Priyanka; ®Puranik, Amrita; “Khan,
Samreen Sadaf; ®'Dibley, Michael.

MMD. DNB.Masters in clinical epidemiology.PhD.Community
Medicine and Clinical Epidemiology.Chief Functionary Officer
and Program Director.Lata Medical Research Foundation.
Nagpur.India; ®BHMS. Assistant Study coordinator. Lata Medical
Research Foundation.Nagpur.India.; ®MSc. Project Manager. Lata
Medical Research Foundation.Nagpur.India.; “BAMS. Project
Manager. Lata Medical Research Foundation.Nagpur.India.;
®)BSc(Med).MBBS. MPH. Professor. Global Public Health Nutrition.
School of Public Health. University of Sydney. Australia.

Innovative mHealth solutions have the potential to enhance
the monitoring and delivery of nutrition, healthcare and other
supportive services to pregnant and lactating women and their
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infants even in remote rural areas of India. We recently deployed
M-SAKHI (Mobile-Solutions Aiding Knowledge for Health Im-
provement) a mobile based IT solution in 241 villages of central
India that has enrolled 1540 pregnant women, for improving nu-
trition and health outcomes in the first 1000 days of life. This mul-
ti-component package aims to promote data collection by com-
munity health workers (CHW), aid in counseling of beneficiaries,
provides timed targeted text and voice messages, and, real time
monitoring of beneficiaries on the server. Numerous challenges
are encountered when new technology is deployed. Identification,
addressing and sharing of experienced challenges serves to enable
sustainability and inform other M-health interventions.

To describe the challenges identified in development and de-
ployment of M- SAKHI

This qualitative study collected data on challenges during tech-
nical development, and deployment in the field in the following
ways i) weekly meetings with developers and the implementers,
ii) daily reporting using Whatsapp groups, iii) daily reporting of
challenges put into a “challenge reporting box”. The recorded chal-
lenges were then sorted and categorized under various themes.

Challenges identified were in the following area - i) Obtain-
ing government approvals for the use of M-Health technology by
the existing government health providers, ii) obtaining funding,
iii) sourcing technological partners, public health, nutrition and
clinical expertise to develop technology that responds to the nu-
trition and health needs of rural pregnant women, iv) recruiting
experienced staff for implementation, v) developing culture and
language specific counseling messages and videos embedded in
the App, vi) formulating nutritionally appropriate, culturally ac-
ceptable text and voice messages of suitable length, vii) synchroni-
zation of triggers for delivery of server based alert messages, viii)
data entry and synchronization of data across different delivery
platforms of multiple health providers, ix) training and retention
of CHW, x) beneficiary outreach - poor cell phone network, un-
availability of personal phones, missed calls, switched off phones,
frequent change of contact numbers, wrong mobile numbers, “do
not disturb” category of clients, xi) other nutrition related issues-
unaffordability, lack of availability of foods, and cultural barriers
that deter behavior change.

M-Health solutions requires initial technological investments
and support, frequent training of project staff and proficient moni-
toring for its sustenance. Despite the multiple challenges, it has the
potential to enhance coverage of appropriate nutrition and health
practices in hard to reach rural areas.

Keywords: Mobile Technology, mHealth, innovation, chal-
lenges, nutrition
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In Sri Lanka, 0.9 million people (4.3% of population) live in
plantations, predominantly in tea and rubber estates. Nutritional
status of children in these estates is poor, and innovative strate-
gies are needed to improve this situation. With the advancement
of technology, mobile health communications (m-health) have
been used effectively in many countries to strengthen primary
health care. However, it is rare to find use of m-health for infant
and young child feeding (IYCF) counselling in South Asia. The
SAIFRN Sri Lankan group used a stepwise and scientific approach
towards using m-health for IYCF counselling in the tea estates.
This presentation aims to discuss development and feasibility of
the m-health intervention.

Our approach consisted of:

Phase 1: Formative study to explore perceptions of stakeholders

Phase II: Development of mobile phone intervention package

Phase III: Pilot testing of the intervention

Phase 1: A formative study was conducted among pregnant
mothers, mothers of children, family members, and health staff in
two tea estates, using Focus Group Discussions and In-depth In-
terviews. We found that mobile phone usage was common in this
community and m-health platform could be a promising initiative
to strengthen the existing face-to-face nutritional advice provided
by the health staff to improve the nutritional status.

Phase II: Age appropriate text and voice messages were devel-
oped for pregnant women and mothers of children. Overall there
were 108 messages, which were incorporated to a mobile platform.

Phase III: In this pilot study, 108 participants (pregnant moth-
ers over 28 weeks of gestation and mothers of infants up to 2 years
of age) were enrolled from one tea estate, and provided with mo-
bile phones. Age appropriate voice and text messages were sent
according an automated schedule. Each participant received 2
voice and 2 text messages per week for 12 months period. Pre- and
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post-intervention assessments were performed using qualitative
research.

Estate health team and study participants expressed positive
attitudes toward IYCF counselling through mobile phone, mes-
sage delivery times, and content of messages. Use of mobile health
technologies reduced the workload of the estate health care team.
Husbands helped their wives to answer the calls, reading the text
when his wife was involved in the household work; and provid-
ed cash for maintenance phone account. Few young participants
shared the messages with their family members, friends and
neighbours. Most of participants confirmed that the intervention
improved their knowledge and behaviours on IYCE

Perceived barriers included weak signal strength and network
coverage, lack of recharge facilities, and poor literacy.

We found that IYCF counselling through mobile phones is a
culturally acceptable and efficient communication method. Mo-
bile health is a possible technology to deliver IYCF counselling,
with relatively lower costs in these settings by improving access,
quality, and timeliness. Use of mobile phone technology could
strengthen the existing services to improve the nutritional status
of children.

The study resulted in a m-health package. We recommend
that a large-scale trial be conducted to evaluate the effects of this
m-health package in improving nutrition status of infant and
young children.

Keywords: Mobile health. m-health. infant and young child
feeding. undernutrition. South Asia.
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MRasheed, Sabrina; ?Khan, Nazib Uz Zaman; ?Sharmin, Tamanna;
®Nahar, Syeda Kamrun.

MPhD, Associate Scientist, Health systems and population
studies division, icddr,b; @Assistant Scientist. icddr,b.
Bangladesh; ®Breastfeeding counselor. Dhaka. Bangladesh.

Exclusive breastfeeding for 6 months followed by continued
breastfeeding along with adequate complementary feeding for 2
years is recommended as the feeding pattern providing the best
child survival and nutritional status. Community-based interven-
tions peer counseling have shown to improve breast feeding prac-
tices in many countries. However, successful models of improving
breastfeeding patterns of low income working mothers are not
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available. Few studies in nutrition have comprehensively examined
the steps of implementation and utilization in pilot interventions,
thus limiting the interpretation of impacts of interventions. In this
analysis we have mapped pathways of how a novel intervention
to promote breast milk feeding was implemented and utilized to
enable contextually grounded interpretation of results, differenti-
ate poor design from poor implementation, and identify factors
that might influence the utilization of interventions. Objective: We
used program impact pathway (PIP) analysis to understand study
an intervention that installed breast milk supportive technology
such as breast pumps and breast milk pastaurization device in a
garment factory setting to promote expressed breast milk feeding
among low income working women in Bangladesh. Methods: The
study was conducted among 70 mothers working in a readymade
garment factory with <1 year old infants in Gazipur, Bangladesh
from August 2015-March 2016. The PIP was developed through an
iterative process with the program implementation team; the PIP
then guided the choice of methods and tools. Using mixed meth-
ods, we reviewed the content of training materials for implementa-
tion staff, measured their IYCF knowledge (n = 2), observed their
communication with mothers (n = 10), and examined factors in-
fluencing promotion of IYCF practices and their trial and adoption
by mothers (n = 62). Results: Implementation staff demonstrated
good knowledge and maintained fidelity to the intervention to a
large extent. Mothers identified them as their primary sources of
information, and a majority of mothers tried reccommended breast-
feeding practices. Key facilitators included family support, positive
attitude towards breast milk feeding and perception of cost reduc-
tion whereas lack of time, lack of care givers and perceived negative
health outcome of the infant were salient barriers to adopting rec-
ommended practices. Conclusion: Using a PIP analysis identified
critical issues pertaining to implementation (e.g., the role of work
breaks and supervisor support) and utilization such as supportive
care givers at home, supplementary food for lactating women that
need further research and programmatic attention. These conclu-
sions will help address the needs of women in the workforce.

Keywords: Breastfeeding, pasteurization, urban, Bangladesh,
working mother

COMBATING MALNUTRITION IN MAHARASHTRA

Krishna, Vandana.

MA (Economics). M.Phil (Economic Planning). IAS. Principal
Secretary. Finance and Director General. Rajmata Jijau Maternal
Child Health and Nutrition Mission. Government of Maharashtra.
India.

Background: In Maharashtra, 39% of children below the age
of two years were stunted in 2005-06 and 19.9% were wasted. Ma-
harashtra was the first state in the country to take a decision to
tackle malnutrition in ‘Mission - mode’ with the purpose of re-
ducing child malnutrition by focusing on the first 1000 days from
conception. The Rajmata Jijau Mother - Child Health & Nutrition
Mission was thus launched in its first phase in 2005 and the second
phase in 2011.
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Objective: To describe the goals of the mission, its activities,
and its impact and future policies for sustaining the impact of the
mission.

Methods: This is a description of policies that enabled the de-
velopment of the mission and its goals to significantly reduce rates
of child malnutrition by targeting mother and child nutrition for
the first 1000 days of from conception.

Results: The mission was funded by the state and received
technical support from UNICEE It had the highest political com-
mitment of the Chief Minister and a cabinet approval. There was a
phase wise expansion of the mission over five years to cover all 0-6
year old children leveraging on the existing tracking systems used
by the public health department and the Integrated Child Devel-
opment Scheme (ICDS) for service delivery. The mission special-
ly focused on high burden districts, blocks and tribal areas. The
three pillars were i) capacity building and skill development, ii)
inter-sectoral collaborations between government, non-govern-
ment organizations, UN bodies like UNICEF and the corporate
sector, iii) community ownership and participation. The phase
wise activities were as follows: a) establishment of Nutrition Re-
habilitation Centres (NRC:s) at District Hospitals for management
of SAM (Severe Acute Malnutrition) and MAM (Moderate Acute
Malnutrition) cases b) training of Anganwadi workers in the new
WHO growth standards, taking height and MUAC measurements,
identifying wasting i.e. SAM and MAM, c) establishment of Vil-
lage Child Development Center (VCDC) and day care centres in
tribal areas for under 3 children in phase I. In phase II, partner-
ships were established with the government bodies like the ICDS,
National Rural Health Mission (NRHM), public Health depart-
ment, NGOs, civil society and corporate sector to help achieve the
mission goals.

The impact of the mission is evident from the improved rates
of stunting and wasting from 39.0% to 23.3% and from 19.9% to
16.3% respectively and the fact that other states are also consider-
ing its adoption for malnutrition alleviation. The mission provides
a holistic approach for addressing malnutrition through inter-sec-
toral collaboration in the areas of health, nutrition, agriculture,
WASH (water, sanitation and hygiene), education, food security,
agriculture, tribal and rural livelihoods. The public health depart-
ment has taken over ownership of the nutrition mission and has
proposed a comprehensive MIYCN (Maternal, Infant and Young
Child Nutrition) policy which covers adolescent health, maternal
health during pregnancy and lactation, breast feeding and compli-
mentary feeding.

Conclusion: The mission demonstrates that high level politi-
cal commitment and inter-sectoral collaborations help to reduce
malnutrition and provide sustainability for mainstreaming com-
prehensive nutritional interventions.

Keywords: Malnutrition, Nutrition Mission, Stunting, Severe
Acute Malnutrition and Moderate Acute Malnutrition
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OVERVIEW OF THE PAKISTAN IYCF POLICY ENVI-
RONMENT

WHazie, Tabish; ?Mahmood, Hana.

MPrincipal Investigator. Maternal, Neonatal and Child Health
Research Network(MNCHRN) and SAIFRN-Pakistan. Pakistan;
@Project Director. Maternal, Neonatal and Child Health Research
Network(MNCHRN). International Research Force (IRF). Pakistan.

High levels of malnutrition have serious consequences on the
health and survival of infants and young children. Almost 44% of
children in Pakistan are stunted, 30% are underweight and 15 %
are severely wasted according to the National Nutrition Survey of
2011. One of the major reasons for such high rates of malnutrition
is inappropriate Infant and Young Child Feeding (IYCF) practices
which includes breastfeeding and complementary feeding. Asso-
ciation of inappropriate feeding practices with malnutrition has
been shown by various studies. The World Health Organization
(WHO) and United Nations International Children’s Emergency
Fund (UNICEF), with the broad participation of many stakehold-
ers, developed the Global Strategy for IYCF to revitalize global
commitment for improving infant and young child nutrition by
promoting, protecting and supporting appropriate IYCFE. Effec-
tive interventions for IYCF are well established, including but not
limited to interventions for skilled support by the health system,
interventions for community based counseling /support and IYCF
in emergency circumstances. Additionally, training and capacity
building of community health workers to deliver IYCF support
and intervention is also imperative. But for the best outcomes at
national level, such interventions need to be supported by appro-
priate policies. And the development of these policies is influenced
by the major stakeholders of the policy environment including the
ministry, nutrition officers, academicians, researchers, develop-
ment partners, etc.

The health policy environment of Pakistan has been markedly
influenced by its unsteady political environment especially, after
the devolution of the Ministry of Health in 2011, whereby a num-
ber of federal health responsibilities were placed under the juris-
diction of other government ministries/divisions. However, with-
in the past couple of years an improvement has been observed at
the policy level showing commitment of the major stakeholders to
the cause. This paper outlines the progress made so far in the IYCF
policy environment in terms of implementation, especially of the
provinces of Punjab and Sindh, two of the most populous prov-
inces in Pakistan with the most rapid pace towards development.

Keywords: Malnutrition, IYCF, policy, Pakistan
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OPPORTUNITIES TO STRENGTHEN THE POLICY
ENVIRONMENT TO BETTER SUPPORT APPROPRI-
ATE IYCF AND REDUCE CHILDHOOD MALNUTRI-
TION: SRI LANKAN EXPERIENCE

@ Jayawickrama, Hiranya; @Senarath, Upul; ®Godakandage,
Sanjeeva.

MBBS. MSc. MD.Consultant Community Physician. National
Programme Manager Child Nutrition. Family Health Bureau.
Ministry of Health, Nutrition & Indigenous Medicine. Sri Lanka;
@Professor in Community Medicine. Faculty of Medicine.
University of Colombo. Sri Lanka.; ®Consultant Community
Physician. Family Health Bureau. Ministry of Health, Nutrition
and Indigenous Medicine. Sri Lanka.

Sri Lanka provides free health for all through a well established
preventive and curative government health service island wide.
Family Health Bureau of the Ministry of Health is assigned with
the responsibility for the implementation of MCH programme
where maternal and child nutrition services are delivered as an
integrated package. All relevant evidence based interventions are
implemented throughout life cycle at all levels of health system.

National Nutrition Policy (2010), MCH Policy (2012), MNH
strategic plan (2012-2016),National Strategy for IYCF 2015-
2020,Code to regulate marketing of designated products provide
guidance for implementation. Formal training packages on IYCF
for capacity building of health personnel ingrained in the MCH
programme.

A well established mechanism is in place to strengthen policy
implementation at various levels. At the Presidential Secretariat
National NutritionSecretariat has been established to facilitate
multi-sector collaboration to improve nutrition; NationalNutri-
tion Council comprises of senior ministers and chaired by HE the
President, National Nutrition Steering Committee consists of sec-
retaries of relevant ministries and Technical Advisory Committee
provides technical guidance for policy formulation. At Ministry
of Health, Nutrition Steering Committee (NSC) chaired by the
secretary health functions as a multi-sector platform to address
nutrition issues in health sector. Two subcommittees of this NSC,
Maternal and Child Nutrition subcommittee and Nutrition Com-
munication subcommittee chaired by the Deputy Director Gen-
eral Public Health Services function as technical advisory bodies
to make recommendations to the NSC which includes advice on
policy formulation, planning, financial allocation, resource man-
agement and other relevant issues pertaining to MCN and guid-
ance in the development, review/revision of policies, strategies,
guidelines and other relevant documents in relation to maternal
and child nutrition.

Keywords: Child malnutrition. IYCE. Policy.
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TOWARD A NEW PARADIGM FOR ASSESSING
CHILD GROWTH: A CAPABILITY APPROACH

HOW SHOULD WE DEFINE HEALTHY CHILD
GROWTH?

MHaisma, Hinke; @Yousefzadeh Faal Dhagati, Sepideh; ®'Boele, Pieter.

MPhD. Nutritionist. Population Research Centre. Faculty of
Spatial Sciences. University of Groningen. Netherlands.; ?PhD.
Political Scientist. Population Research Centre. Faculty of
Spatial Sciences. University of Groningen. Netherlands; ®PhD.
Philosopher. Globalisation Studies Groningen. Faculty of Arts.
University of Groningen. Netherlands.

Measuring a child’s weight and height has been central to the
assessment of child growth. This has had implications not only on
how we identify poorly or healthily growing children but also on
how we assess the achievements of the targets for the Millennium
Development Goals, and more recently the Sustainable Develop-
ment Goals. Over the past decades, the focus has shifted from a
mere biomedical approach to a social epidemiological approach,
and several multi-sectoral frameworks have been developed in
the recent years. Although, these frameworks have allowed an
increased insight into the social determinants of child growth,
they still fail to address how people’s capabilities are central to
healthy growth. We argue that there is a need for advancing cur-
rent frameworks and monitoring practices toward a capability ap-
proach to child growth to allow better targeting of inequity and
inequalities. In such an approach child growth is considered as a
plural space, including but not restricted to the physical dimen-
sion. Other dimensions could be derived from the broader clusters
love and care, mental well-being, bodily integrity and safety, social
relations, participation, education, freedom from economic and
non-economic exploitation, shelter and environment, leisure ac-
tivities, respect, religion and identity, time autonomy, and mobility
as derived from the Rights of the Children. Dimensions and indi-
cators could be identified using theories from other disciplines,
such as demography and evolutionary biology. The nutrition
transition theory helps to understand that we may want to deal
with low birth weight differently depending on a countries stage
in the nutrition transition: in countries where low birth weight is
highly prevalent, rapid growth may result in adverse later health
outcomes and the advice to parents should be accordingly. The-
ories from evolutionary biology, such as life offspring theory, or
parent offspring conflict theory are indicative of the importance of
including for example, birth order or maternal body composition
as indicators of child growth. By conceptualising child growth as
a multi-dimensional outcome, we fundamentally change our per-
spective to child growth, and open up new ways for policies and
interventions. In such a capability approach societal and parental
context will be embedded into the growth measurements. This will
have consequences not just on how children are being measured,
but also on how health professionals will be trained, how care-giv-
ers will be counselled and how policies and interventions will be
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developed. Eventually, this could contribute to improved morbid-
ity and mortality rates.

Keywords: Child growth, Capability approach, Inequalities,
Sustainable Development Goals.
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Child Growth and Development”

CHILD HEALTH: JUSTICE AND CAPABILITIES

Venkatapuram, Sridhar.

Senior Lecturer. Global Health & Philosophy. Dept Global Health
& Social Medicine. King's College London. London. United
Kingdom.

The initial, modern idea for the theory of human capabilities
can be traced back to the 1979 Tanner Lecture on Human Values
entitled “Equality of what?” given by the Nobel Prize laureate Am-
artya Sen. In the lecture he identified the weaknesses of measuring
inequality, poverty and well-being purely in terms of income or
resources, negative liberties, basic needs, or utility (happiness) and
suggested human “capabilities” and capabilities equality/equity as
a more coherent alternative. Over the three decades since the lec-
ture, and following from many publications by Sen and others on
the subject, an extensive interdisciplinary school of thought has
developed around the initial idea of human capabilities. Schol-
ars, researchers, and practitioners have developed and used the
approach as an analytical and normative framework in which to
ground theoretical, evaluative, and prospective analyses as well as
concrete applications in a broad range of fields. These have includ-
ed the analysis and measurement of national wellbeing, poverty
and inequality, the prescription and design of welfare policies, the
modelling and evaluation of development projects, and the as-
sessment of living standards. The papers in the present task force
symposium are applying the capabilities approach to child growth
and wellbeing.

This paper will present the basic conceptual components of
the capabilities approach such as resources, capabilities, conver-
sion factors, functionings and how these concepts can be applied
in measurements of child growth. The discussion will then ex-
plain how capabilities are seen to be both constitutive of human
wellbeing as well as instrumental to human wellbeing; both the
means and ends of policy. If the argument that human wellbeing
should be seen in terms of capabilities is convincing, then the ar-
gument is that measuring wellbeing is in the space of capabilities,
and the causes of the contraction or expansion of capabilities en-
compass biological and social factors. This has important impli-
cations when applied in child growth. This conceptual framework
of human wellbeing in general, and in child growth in particular
in terms of capabilities will then be situated in discussions about
equity and justice.

Keywords: Capabilities approach, Amartya Sen, wellbeing,
equity, justice.
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ALL ELSE EQUAL - A CAPABILITY FRAMEWORK
TO CHILD GROWTH MEASUREMENT

"Yousefzadeh Faal Dhagati, Sepideh

MPopulation Research Center, Faculty of Spatial Sciences,
University of Groningen, Groningen, The Netherlands.

In the past few decades, scholars of child nutrition and healthy
growth have increasingly become interested in scrutinizing the so-
cial determinants of growth faltering. Those efforts were crucial to
argue that child growth is not only about nutritional inputs, but
also about the economic arrangements and resource allocations,
societal settings and individual differences. Nevertheless, when it
comes to the monitoring and measurement of child growth, an-
thropometric outcomes remain to be the sole output to be evaluat-
ed. In this paper, we claim that, by measuring the anthropometric
indicators as the key output, we do not pay due attention to the
plurality of elements that interact together to make healthy growth.

The paper applies the Capability Framework to Child Growth
(CFCQG) as the conceptual framework. The CFCG helps bringing a
multidimensional paradigm to the measurement level. This paper
defines child healthy growth as the process of continuous physi-
cal, psychological and social change that builds a child’s capacities
to maximize life chances at the individual and societal level. The
paper aims to examine how a CFCG gives insights into multiple
attributes of healthy growth as a set of capabilities. I use Demo-
graphic Health Survey data on India (2005-2006) as the case study.
Capabilities of healthy growth are defined under eight core dimen-
sions: life and physical health; love and care; bodily integrity; edu-
cation; shelter and environment; respect and personal autonomy;
social relations and mobility

Some of the findings of this paper include:

Of all dimensions of child healthy growth, the mean achieved
functionings are lowest under the “utilization of childcare ser-
vices,” “information”, and “sanitation”. Children with higher and
lower functionings for healthy growth are not equal in their pa-
rental education and in using prenatal and breastfeeding servic-
es. Furthermore, our analysis suggest that improving utilization
of prenatal services, information, sanitation and birth registration
improves height for age (fertile functionings). This is while disad-
vantage under physical integrity (domestic violence) and service
dignity has negative impacts on height for age (corrosive effect).

At the first glance, our results may sound similar to studies that
apply Social Epidemiology (SE). The paper elaborates in detail on
differences between CFCG and

SE at the conceptual and empirical level. However, one key
difference is about distinguishing social and individual charac-
teristics (conversion factors) from capabilities. In SE, ‘predictors’
include factors such as age, sex or religion (individual or social
characteristics), as well as capabilities (education or employment).
The CFCG distinguishes between the two concepts. Focusing on
capabilities helps us acknowledging the ‘agency’ of caregivers.

Keywords: Child growth, Capability Approach, Fuzzy analysis
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HISTORY AND LEGAL CHALLENGES OF CREATING
AND PROTECTING A SUGAR-SWEETENED BEVER-
AGE TAX IN MEXICO: LESSONS FORTHE GLOBE

CAMPAIGN STRATEGY FOR A TAX ON SUGAR-
SWEETENED BEVERAGES IN MEXICO

M Calvillo, Alejandro; @Espinosa, Fiorella.

(BS. Sociology. Executive Director. El Poder del Consumidor.
Mexico; ®Nutritional Health Researcher. El Poder del
Consumidor. Mexico.

Background and objectives: Mexican civil society organiza-
tions together with academics and public interest lobbyists played
a fundamental role in securing the approval of a 1-peso-per-lit-
er tax ($0.05 U.S. dollars [USD]) on sugar-sweetened beverages,
and subsequently have succeeded in defending this fiscal measure
against attempts of the industry to reduce and eliminate it.

Methods: The tax on sugary beverages in Mexico was achieved
through a three-pronged effort, that included academics, a large
network of civil society organizations, and lobbyists working in the
public interest. The civil society campaign strategy was composed
of three stages: a) exposing the human drama of obesity and dia-
betes, including its catastrophic future consequences, in order to
generate the urgency to act; B) highlighting one of the main causes
of this tragedy, which is the consumption of sugary drinks and, c)
presenting a proposal for the first action necessary to confront this
situation, a tax on sugary drinks. The campaign focused on trans-
mitting these three campaign stages through both traditional me-
dia and social networks using a variety of tools: academic forums,
public demonstrations, public campaigns (in traditional media),
formal and ironic videos (in social networks). The campaign also
ensured the maintenance of a strong and consistent presence in
the media and the capacity to react quickly to the strategies of the
beverage industry to stop this measure.

Results:The tax was presented by the executive branch as part
of the 2013 fiscal reform package and was approved by Congress
despite strong lobbying of the beverage industry, which experi-
enced its highest sales per capita in Mexico, the country that is
also home to the largest Coca Cola bottling plant in the world. In
2015, civil society, academia and public interest lobbyists were able
to curb the industry’s attempt to reduce the tax levied on sugary
drinks that contained under a certain threshold of sugar.

Conclusions: The experience of the struggle for a sug-
ary-sweetened beverage tax in Mexico demonstrates three im-
portant lessons. First, the importance of collaboration among ac-
ademia, civil society organizations, and the work of public interest
lobbyists with decision-makers. These three axes are essential to
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provide evidence and build consensus for the need for a tax on
these products. Secondly, the Mexican experience demonstrates
the need to make the dimension of the health problem resulting
from the consumption of these drinks, visible, in order to create
awareness across the population for the need to act, and consist-
ently relying on scientific evidence to support such action. Thirdly,
the importance of rigorous activism to maintain the topic in the
public eye and to constantly explore diverse and attractive ways of
communicating and engaging the public on the issue.

Keywords: Sugar-sweetened beverage tax. campaign strategy.
coalition building

LOBBYING AND LEGAL STRATEGY
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Polithink. Mexico; ?BS. Political Science. Founder and General
Director at Polithink. Mexico; ®BS. International Affairs. Director
at Salud Critica and Coordinator of the ContrPESO Coalition.
Mexico.

Background and objectives: The lobbying and legal activities
for the promotion and approval of the excise tax on Sugar Sweet-
ened Beverages (SSBs) in Mexico started in early 2012, as part of
a broad advocacy strategy on obesity prevention that included the
participation of different stakeholders, including the National In-
stitute of Public Health (research purposes), the non-governmen-
tal organization El Poder del Consumidor (communications and
awareness purposes, as well as strategic litigation) and the advoca-
cy firm Polithink (design and carrying out of the advocacy and the
legislative strategy).

The tax is conceived as part of a comprehensive policy agenda
on obesity prevention in Mexico, which includes the regulations
on child-targeted marketing, front-of-package labeling and school
food policy and nutrition, as well as the access to potable water in
schools and public spaces. The decision to choose the tax as the
first policy to be promoted was based on an analysis of adequate
timing, political scenarios, implementation processes, short-term
effects in consumption and awareness, and the possibility of creat-
ing a strong social and political debate.

Methods: The main objective of the lobbying strategy was to
position the tax in the political and legislative agendas, by taking
into consideration several key elements for the promotion of the
tax with the Federal Government, and for the introduction and ap-
proval of the tax in Congress. The six key elements of the lobbying
strategy were: problem identification; context analysis; stakehold-
er mapping and engagement; definition of policy needs; commu-
nication strategy; and political outreach. The strategy considered a
combination of direct lobbying activities performed by Polithink,
and advocacy activities performed by civil society organizations
and coalitions (such as the ContraPESO Coalition).

Results: The lobbying strategy was developed in four stages:
(1) The drafting of the bill; (2) The introduction of the bill in Con-
gress; (3) The winning of the debate; (4) and the Voting of the bill
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in Congress. It is important to highlight that the lobbying activities
carried out through these stages were not isolated to the research
and communication activities done by the other partners. Hence,
it is not coincidence that the launch of some awareness campaigns,
or the release of research studies, matched key congressional tim-
ings, which supported advocacy strategies.

Conclusion: The tax was approved on October 2013 and im-
plemented on January 2014 as a $1 peso per liter on all SSBs. Fol-
lowing this win, the lobbying strategy was shaped to defend the tax
from industry proposals to discard it or reduce it after its first year
of implementation, and to increase it to an optimal level of a $2 pe-
sos per liter (a 20% rate based on international recommendations).

Keywords: Advocacy. lobbying. legal strategy. civil society co-
alitions. political timing
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RESEARCH TO PROMOTE POLICY CHANGE AND
MEASURE IMPACT OF POLICIES

Rivera, Juan.
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Institute of Public Health. Mexico.

Background and objectives: México is facing an obesity epi-
demic (overweight and obesity) of 70% in adults and about 33% in
school-age children and adolescents. The National Public Health
Institute in Mexico (INSP) has generated scientific evidence
supporting the design of obesity prevention policy. Monitoring
though periodic National Health and Nutrition Surveys since 1988
has provided information about the magnitude, distribution and
trends of excess BMI during the last three decades. From 1988 to
2012, obesity in adult women increased from 9.5% to 35.2%. This
dramatic rise alerted the government about the urgent need for
interventions.

Methods: INSP has conducted the following set of stud-
ies aimed at generating information to inform policymaking: a)
Monitoring changes in key drivers of obesity have been useful to
identify shifts in the diet that may be responsible for the increase
of obesity. b) Formative research allowed recognition of obesity
promoting elements in different environments and barriers for the
adoption of healthy eating and physical activity. ¢) Randomized
efficacy trials have tested effects of specific interventions. d) The
evaluation of policy actions has provided feedback for redesign or
improvements.

Results: The research conducted by INSP to justify the SSB's
tax implemented in Mexico since 2014 is an example of the use of
evidence to support the design of policies. The study of the dietary
intake of the Mexican population, using 24-hour recall method-
ology, showed that about 25% of total energy intake in the diet
was provided by sugar-sweetened beverages and non-basic ener-
gy-dense processed-foods (referred to by the population as “junk
food”). One of the known dietary risk factors for obesity is the
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high intake of added sugars and particularly of sugar-sweetened
beverages. It also showed that the average intake of added sugars
is 12.5% of total energy intake, well above the WHO recommen-
dations. Moreover, SSB s contribute with 70% of all added sugars.
Estimations of own and cross price elasticity of the demand for
SSB showed that the demand of these products was elastic and that
substitutes were healthy beverages. These findings indicated that
taxes would result in a reduction in the intake of SSB’s. Model-
ling effects of different tax levels on weight loss and diabetes pre-
vention provided evidence about potential impacts of the tax on
health. This scientific evidence produced by INSP, along with the
information about the negative effects of SSB intake on health, was
instrumental for approval of the SSB’s tax by the congress in 2013.

Conclusion: INSP along with the University of North Carolina
(UNC) have evaluated the effects of the tax on prices and on the
intake of SSBs. Results indicate that tax passed along to consum-
ers for SSBs in general and that the purchases of taxed products
have decreased while those of untaxed substitutes have increased.
In addition, the tax has generated revenue that should be used to
fund obesity prevention actions and for partially correcting high
negative externalities. The Mexican experience has demonstrated
that taxing SSB and other unhealthy foods are successful compo-
nents of a multifaceted prevention strategy.

Keywords: Evidence based public health. tax sugar-sweetened
beverages. Mexico
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DIETARY GUIDELINES IN EUROPE: RECENT DEVEL-
OPMENTS

FOOD BASED DIETARY GUIDELINES IN EUROPE
AND THEIR SCIENTIFIC BASIS

Fogelholm, Mikael.
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Nutrition recommendations can be divided into nutrient-based
recommendation and food-based dietary guidelines. Traditional-
ly, the food-based guidelines were merely a graphical example of
how individuals and populations could reach the nutrient-based
recommendations. Hence, these guidelines could be regarded
more as communication, not as something based on solid science.
The situation is different at present. This is mainly due to a great
number of recent population-based cohort studies linking foods,
food groups and entire diets to health outcomes.

Studying the relationships between foods and health is diffi-
cult and therefore conclusions must be based on a considerable
number of studies. Some patterns are, fortunately, quite consist-
ent: higher consumption of whole-grain cereals, fruit, vegetables,
legumes, fish and oil (particularly olive oil) are predictors of, e.g.,
lower mortality lower incidence of type 2 diabetes and cardiovas-
cular diseases. In contrast, higher consumption of sugar-sweet-
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ened beverages, processed meat and also red meat are predictors
of worse health outcomes. Theoretical measures of a healthy diet
(e.g. the Mediterranean Diet Score, the Health Eating Index and
the Baltic Sea Diet Score) are also quite consistent predictors of
positive health outcomes. The number of randomized, food-based
clinical trials is lower, but positive results have been found for, e.g.,
adding olive oil or nuts to the diet.

The European food-based dietary guidelines are at first glance
rather similar, but some important differences exist. The main dif-
ferences are apparently related to how much the above mentioned
scientific basis for food vs. health associations are applied. Sever-
al guidelines still include butter and oils/margarine in the same
“box’, they do not separate whole-grain cereals from refined grains
and meat is recommended to the same extent as fish. Others are
now using a more detailed classification of foods and these food-
based dietary guidelines can be regarded as more science-based.

Some researchers have suggested that since the food-based di-
etary guidelines pay attention also to non-nutrients in the foods
(e.g. flavonoids), they could even replace the nutrient-based guide-
lines. I don't totally agree with this suggestion, since surveillance
and food-policies are still partly dependent also on information
related to nutrient intakes and distributions. However, the role of
food-based dietary guidelines is clearly emerging.

Keywords: Food, diet, reccommendations, guidelines, health

THE ROLE OF FOOD BASED DIETARY GUIDE-
LINES IN TRANSLATING NUTRITIONAL RECOM-
MENDATIONS FOR PUBLIC USE

MacDonald, lan A.

University of Nottingham.

The basic principle underlying nutritional recommendations is
that the essential nutrients need to be identified and the amounts
needed to prevent deficiency disease arising need to be deter-
mined. For most essential nutrients (except for energy) for which
there are such recommendations, the latter exceed the minimum
requirement to achieve maximum population protection. In order
to derive these recommendations, it is necessary to have quantita-
tive information about the role of the nutrient, and the values then
derived (whether RDA, DRV, DRI) are based on a statistical anal-
ysis of the data available such that the recommendation is normal-
ly 2 SDs above the mean intake, as this will prevent deficiency in
the majority of the population. Clearly attitudes towards nutrition
and health have moved on substantially from the ‘prevention of
nutritional deficiencies’ which dominated nutritional science and
public health in the early to mid parts of the 20th Century, but
this is not reflected in the principles underlying dietary recom-
mendations. Thus, achieving optimum health is the goal of good
nutrition but we do not have any evidence based dietary recom-
mendations which are designed to achieve this.

The UK Scientific Advisory Committee on Nutrition released a
report on Carbohydrates and Health in 2015, which recommend-
ed a change in one of the Carbohydrate DRVs (namely for dietary
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fibre) and also recommended that there should not be a reference
value for Free sugars as these were not essential components of the
diet. The report did recommend limiting Free Sugars intake to no
more than 5% of total energy in order to minimise disease risk and
promote good oral and cardiometabolic health.

The challenge for Public Health professionals and the general
public itself, is how to translate the quantitative nutrient recom-
mendations into food based guidelines. Different countries use
different approaches - plates, wheels, pyramids etc - and some are
simply qualitative whereas others are more prescriptive about ho
often certain foods should be eaten and how others should be lim-
ited. This presentation will compare some of the major national
food based dietary guidelines and show how easy, or otherwise, it
is to turn these guidelines into actual meals and diets. The other
challenge about food based dietary guidelines is of course that in-
dividual foods are usually sources of more than one nutrient and
so whilst the guidelines may be phrased in simple language, the ac-
tual contributions to achieving a good nutritional status are much
more complex.

Keywords: Dietary Reference Values, Food based dietary
guidelines, optimum health
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FOOD BASED DIETARY GUIDELINES: OPTIONS
FOR REGIONAL INITIATIVES

MSobajic, Sladjana; ?Boeing, Heiner.

MPhD. Pharmacist. Department of Bromatology. Faculty of
Pharmacy-University of Belgrade. Serbia; ?PhD. Nutritionist.
Department of Epidemiology. German Institute of Human
Nutrition. Potsdam-Rehbruecke. Germany.

Food-based dietary guidelines (FBDGs) are recognized as
modern, simple, and practical tools in public nutritional educa-
tion, as well as in process of forming national strategies for dietary
improvement. Their overall goal is to recommend the intake of
certain foods and food groups and their combinations in order to
provide the adequate intake of all necessary nutrients. Since dif-
ferent countries have different nutrition situation, different food
culture, specific nutrition-related health problems, development
of specific national FBDGs are of vital importance. In last two dec-
ades the process of developing and implementing national FBDGs
has received increased attention from national and international
scientific bodies. Food and Agricultural Organization (FAO) has
published guidelines for FDBG development and has formed The
Nutrition Education and Consumer Awareness Group with a task
to help developing FBDG in different countries based on scientif-
ic principles. The European International Life Sciences Institute
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(ILSI Europe) has also organized workshops and published doc-
ument on experiences in FBDG development in 2004. European
Food Safety Authority (EFSA) gave scientific opinion on FBDG in
2009 intended for the whole European region.

The process of scientifically-based national FBDG develop-
ment consists of several steps and requires existence of reliable
data on country specific nutrition-related health problems and
dietary deficits, as well as data on national specific food consump-
tion patterns and food composition tables. Unfortunately, for
many low-income countries those data are either unavailable or
not collected in standardized way, and adequate expertise in data
interpretation is often lacking. One solution for mentioned prob-
lems could be development of FBDG on regional level that could
be used in countries with similar geographic characteristics and
dietary cultural heritage.

Federation of European Nutritional Societies (FENS) in order
to assist South-East European countries in the process of FBDG
development organized at the end of 2016 a workshop to discuss
the status and potential developments of dietary recommenda-
tions and guidelines in this region. The representatives from pub-
lic health institutions from Slovenia, Croatia, Serbia, Montenegro,
Macedonia, Bosnia and Herzegovina, Romania and Bulgaria, par-
ticipated at the workshop. The workshop intention was to estab-
lish a nucleus of scientists from nutrition and public health that
could work conceptually and practically at improving and align-
ing such guidelines in this region. It was recognized that there is a
high potential for capacity building in this area which could best
be addressed by collaboration among the local stakeholders and
input from those who already went through phases of establishing
such guidelines. The following conclusions were drawn: (1) The
Belgium food-based dietary guidelines, currently under devel-
opment, could be a good show case for the South-Eastern coun-
tries; and (2) for those countries which are candidates to become
a member of the European Union, a common initiative might be
worthwhile to ask for expertise and funds for meetings and capac-
ity building within the region. It was the common conviction that
the countries of South Eastern Europe share similar backgrounds
in scientific infrastructure and culinary practices and that some
of the recommendations and guidelines should been issued not
nationally but for the region.

Keywords: FBDG development, South-Eastern Europe region

NOVEL DEVELOPMENTS IN FOOD BASED DIE-
TARY GUIDELINES

Boeing, Heiner.

German institute of Human Nutrition.

There is a worldwide interest to establish Food Based Dietary
Guidelines (FBDGs) for each country or region as a tool to coun-
sel the population and to formulate health/nutritional policy aims.
An excellent overview of the situation is currently being available
at the website of FAO. This international organization together
with WHO can also refer to a number of documents — some of
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them from the 1990ies - that describe the background of the FB-
DG-concept. In modern terms, FBDGs are a translational tool of
nutritional scientific knowledge into a practical food guide. FB-
DGs should consider the dietary practice and understanding of
the population by giving guidance regarding the intake of food
and food groups. In contrast to nutrients, there is a high common
understanding what a specific food or food group include. Thus,
in the WHO/FAO documents, the communication of FBDGs is
an important aspect. FBDGs are often communicated as simple
and understandable graphics such as plates, cycles, and pyramids.
The documents also highlight that the process of developing FB-
DGs for a country/region should involve as many stakeholder as
possible.

EFSA, the European Food Standard Agency, also contribut-
ed to the concept of FBDGs in 2009 by an own panel-document,
available as article in the EFSA-Journal. This document gave guid-
ance how to establish regional/national FBDGs in the European
Union.

We should realize that some of the basic documents on FBDG
are reflecting thoughts that had been partly developed two dec-
ades ago. This might not be bad but it is the question whether
these documents still provide a suitable frame that helps to issue a
FBDG for each region/country. In particular, with more FBDGs,
the need is increasing to harmonize the scientific concepts un-
derlying a FBDG. We already learned from the previous lectures
that different criteria are addressed in the European FBDGs such
as risk reduction or meeting the nutrient recommendations. In
addition, new areas of concerns recently became obvious in re-
lation to food use such as sustainability and energy overflow. It is
therefore the question, on which basis new initiatives such as the
South-Eastern-Europe FENS initiative should work.

In the upcoming time, therefore, the development of FBDGs
should been given an updated concept. This regards several as-
pects ranging from the scientific basis to the graphical display. One
aspect is the scientific basis and the way evidence is generated and
used. It is obvious that only solid evidence can be used to guide
the population regarding a healthy diet. This principle of solid evi-
dence regards all criteria underlying a FBDG such as recommend-
ed nutrient intakes, food -disease relationships and potentially
climate impact. Thus, it would be a useful to establish public data
bases that collect the single study results and make them accessible
to all groups working on FBDGs. It should also been agreement
on how to weight the many findings and which of them give pri-
ority and why. Similar discussions and harmonizing the thoughts
including presenting suitable alternatives could be done regarding
other aspects of FBDGs.

Keywords: Food based dietary guidelines, disease risk, recom-
mendations, harmonization
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IMPACT OF LARGE-SCALE FOOD-RELATED REGU-
LATORY EFFORTS: MEXICO AND CHILE

OVERVIEW OF GLOBAL REGULATORY EFFORTS
Popkin, Barry M.

Phd. Nutrition. Department of Nutrition. University of North
Carolina. United States.

Background and objectives: The major focus for preventing
obesity, diabetes and all nutrition-related noncommunicable dis-
eases lies with shifting our populations toward a much healthier
eating pattern and ultimately creating a culture of healthy eating.

Methods: I review the main set of large-scale regulatory tools
and taxes considered.

Results: First, to date we have focused on attempting to create
a price structure where we tax unhealthy foods and sugary bever-
ages with a great focus on sugary beverages as a prime example,
but there are other economic tools affecting subsidies and trade
being considered. Second, is the area of marketing controls that
are based on some nutrient profiling system. Third, is front-of-
the-package (FOP) logos. It is ideal if these are based on the same
nutrient profiling systems as the marketing controls. The major
nutrient profiling systems that are increasingly being deployed in
all regions of the world include a negative or positive FOP logos. It
is strongly recommended that one not allow claims on food pack-
aging not allowed under each FOP system. And as the Chilean law
has shown, removal of characters from nonapproved products is
also very important. In all cases the goal is to minimize added sug-
ars, unhealthy saturated fats, sodium and promote fruit and veg-
etable, legume and whole grain-based diets. This is the big three
we expect will have the largest impact. A fourth area is food in
public institutions, especially schools and hospitals. To date much
less work and few studies show major impact on shifting school
and other public facilities (e.g., hospitals) meals, marketing, and
availability of junk food and beverages; however, we see this also
as critical to changing the entire culture of eating and our overall
food system in a healthier direction. The short-term and long-
term impact of these changes needs to be better understood, but
we do also deem them important to achieve any long-term shift in
eating patterns.

We have completely neglected globally systematic regulations
related to the away-from-home fast food and restaurant sector
(e.g., calorie pricing where each calorie charged for a burger or
drink must cost the same). Similar with the massive transition of
our farm to fork food system we have not figured out how and
what impact shifts in government policies toward farmers can
make. We do know that until we eliminate major marketing efforts
of unhealthy eating, it will be imposible for public education to
make a major impact.

Conclusion: As we will show with this set of presentations
there are several countries that have or will provide strong evi-
dence on the impact of various regulatory and tax efforts.

Keywords: Taxation. marketing bans. front-of-the-package
labeling. nutrient profiling
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IMPACT OF MEXICO’'S SUGAR-SWEETENED BEV-
ERAGE TAX: OVERALL AND ACROSS SUBPOPU-
LATIONS

M Colchero, Arantxa; ?Ng, Shu Wen; ®Guerrero-Lépez, Carlos;
®Molina, Mariana; “Popkin, Barry M.; ®Rivera, Juan.

MPhD. Cener for Health Systems Research. National Institute
of Public Health. Mexico; @PhD. Research Professor. Nutrition
Department. University of North Carolina at Chapel Hill. USA;
®IMS. Research Assistant. Center for Health Systems Research.
National Institute of Public Health. Mexico; “Phd. Nutrition.
Department of Nutrition. University of North Carolina. United
States.; ®PhD. Health and Nutrition Research Center. National
Institute of Public Health. Mexico.

Background and objectives: Mexico implemented a 1-peso
per liter excise tax on sugar-sweetened beverages (SSB) on Janu-
ary 1, 2014. We present evidence on changes in taxed and untaxed
beverages sales and purchases overall, and by subgroups of the
population, before and after the SSB tax was implemented.

Methods: Three different data sets have been used for eval-
uating how Mexicos SSB tax relates to beverage purchases and
sales: 1) Household purchases by a longitudinal panel of urban
households (2012-2015) to estimate changes in overall purchas-
es of taxed and untaxed beverages and by socioeconomic status,
adjusting for pre-tax trends, household sociodemographic char-
acteristics, seasonality and macroeconomic variables. 2) National
Income and Expenditure Surveys (ENIGH) rounds 2008, 2010,
2012 and 2014 to estimate changes in overall purchases and by
income level, place of residence and type of household, adjusting
for household sociodemographic characteristics and economic. 3)
Aggregated monthly data on national sales of SSB and bottled wa-
ter (2007-2015) to estimate changes in per capita sales adjusting
for economic activity and seasonality activity.

Results: Among the panel of urban households, we found an
average 7.6% reduction in purchases of taxed beverages two year
after implementation of the tax (5.5% reduction in 2014 and a 9.7%
reduction in 2015). The reduction was higher among household at
the lowest socioeconomic status. We also found a 2.1% increase in
untaxed beverages. Meanwhile, estimates from the ENIGH show a
6.3% reduction in SSB purchases in 2014, higher among lower in-
come households, residents living in urban areas and households
with children; and a 16% increase in bottled water. Finally, Mexi-
co’s national sales showed that there was a 7.3% average reduction
in sales of sugary beverages and a 5.2% increase in bottled water
compared to 2007-2013.

Conclusions: Results across the different studies using various
data sets show that the SSB tax was associated with a reduction in
purchases/sales of SSB and increases in untaxed beverages. Reduc-
tions in SSB purchases were larger among key populations: low in-
come groups and households with children, but there were lower
reductions in rural areas. Findings from the second year suggest
a sustained and increasing response from the population. Results
from Mexico provide important evidence for other countries con-
sidering the use of fiscal policies to lower the consumption of SSB
along with other interventions.

Keywords: Sugar-sweetened beverages. tax. Mexico
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MEXICO: IMPACT OF THE NONESSENTIAL ENER-
GY- DENSE FOODS TAX

(MBatis, Carolina; @Smith Tallie, Lindsey; ®Rivera Dommarco, Juan
Angel; “Popkin, Barry M.

(CONACYT- Nutrition and Health Research Center. National
Institute of Public Health of Mexico. Mexico.; ®?Department

of Nutrition, Gillings School of Global Public Health, Carolina
Population Center, University of North Carolina, Chapel Hill,
Chapel Hill, North Carolina, United States of America; ®National
Institute of Public Health. Mexico.; “Phd. Nutrition. Department
of Nutrition. University of North Carolina. United States.

Background: In an effort to prevent continued increases in
obesity and diabetes, in January 2014, the Mexican government
implemented an 8% tax on nonessential foods with energy density
2275 kcal/100 g and a peso-per-liter tax on sugar-sweetened bev-
erages. Limited rigorous evaluations of food taxes exist worldwide.

Aim: examine changes from 2012-2013 (pre-tax) and 2014-
2015 (post-tax) in volume of taxed and untaxed packaged food
purchases and in the proportion of taxed purchases from total
purchases. We examined the effects in the entire sample and strat-
ified by socioeconomic status and by pre-tax purchasing pattern.

Methods: This study uses longitudinal data on household
packaged food purchases representative of the Mexican urban
population from The Nielsen Company’s Mexico Consumer Panel
Services. We included 6,248 households for the 2014 evaluation
and 6,089 households for the 2015 evaluation. We used a longi-
tudinal, fixed-effects model that adjusted for preexisting trends to
test whether the observed post-tax trend was significantly different
from the one expected based on the pre-tax trend. We controlled
for household characteristics and contextual factors like minimum
salary and unemployment rate.

Results: The mean volume of purchases of taxed foods in 2014
changed by -5.1% beyond what would have been expected based
on pre-tax (2012-2013) trends, with no corresponding change in
purchases of untaxed foods. Low SES households purchased on
average 10.2% less taxed foods than expected; medium SES house-
holds purchased 5.8% less taxed foods than expected; whereas high
SES households’ purchases did not change. In 2015 there was a de-
crease in both taxed and untaxed purchases, therefore we focused
instead in the change in percentage of taxed purchases from total
purchases. Post-tax declines in the % taxed food purchases were
-4.8% in 2014 and -7.4% in 2015 (-6.0% in 2014-2015), beyond the
counterfactual. Households were classified based on median pre-
tax purchases: low untaxed/low taxed (“low”), low untaxed/high
taxed (“unhealthy”), high untaxed/low taxed (“healthy”), and high
untaxed/high taxed (“high”) purchasers. In 2014-2015 Healthy
purchasers showed no post-tax change in % taxed food purchases
beyond the counterfactual, while unhealthy, low and high pur-
chasers decreased (-12.3%, -5.3% and -4.4%, respectively).

Conclusions: Household purchases of nonessential ener-
gy-dense foods declined in the first and second year after the im-
plementation of Mexicos nonessential foods taxes. Households
with low SES and greater preferences for taxed foods before the
tax showed a larger decline in taxed food purchases. Future studies
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should evaluate the impact of the taxes on overall energy intake
and dietary quality.
Keywords: Food taxes, Mexico, evaluation

CHILE: IMPACT OF THE SSB TAX
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(MPhD. Nutrition. Department of Nutrition. University of North
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University of Chile. Chile; ®Ph.D. Assistant Professor. Central
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Nutrition. University of North Carolina. United States.

Background and Objectives: In October 2014, Chile, a mid-
dle-high income country, implemented an 18% excise tax (repre-
senting a 5% increase over previous levels) on sugar-sweetened
beverages (SSBs) >15g sugar/240mL, while SSBs <15 g sugar/240
mL were reduced 3% to a 10% tax rate, and beverages including
milk, juice, and water remained untaxed. To our knowledge, there
has been no evidence to date about the impact of an SSB tax on
household food purchases in a middle-high income country. The
objective is to examine the change in price and change in house-
hold beverage purchases after Chile’s SSB tax.

Methods: Using longitudinal data on 2,000 households from
Jan 2013- Dec 2015, we used a fixed-effect model to explain change
in unit values of 0%, 10% and 18% taxed beverages (Chilean pesos/
liter). We utilized fixed effects models to examine post-tax changes
in the volume and kcal of household 0%, 10% taxed, and 18% taxed
beverages and compared these to the counterfactual (the expected
post-tax purchases based on projected pre-tax trends), controlling
for household characteristics and macroeconomic conditions. We
examined whether there was a difference in response for high vs.
low socio-economic status households.

Results: Preliminary results show that the price increase from
the tax was not passed on to consumers for the 18% tax, and that
households did not change their purchases of 18% taxed, 10%
taxed, or untaxed beverage purchases. There were no differences
by socio-economic status.

Conclusions: Despite a higher overall tax rate, the relative in-
crease in price of SSBs was small and not passed through to the
consumers. Governments considering the use of an SSB tax to
change SSB purchasing behavior should consider greater than a
5% relative price increase.

Keywords: Soda tax. sugar-sweetened beverages. Latin Amer-
ica. global nutrition. food policy
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CHILE: THE CHILEAN MARKETING LAWS: INITIAL
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Introduction: To prevent the continued increase of obesity
and obesity-related non-communicable diseases in children and
adults, the Chilean government recently passed the most com-
prehensive set of food environment regulations in any country to
date. In July 2016 the National Law of Food Labeling and Adver-
tising was implemented with 3 major components: (i) improving
consumer information by using front-of-package warning labels
on unhealthy packaged foods, (ii) restrictions on marketing (i.e.
prohibitions of using any licensed character, toy or give-away or
child-targeted imager) and advertising (on TV or websites) of
unhealthy foods to children under age 14y, and (iii) limiting the
availability of unhealthy foods at preschool and school settings
by restricting sales of any product with a warning label. Methods:
This comprehensive evaluation includes before and after analyses
of: i) Nutrient content of 5,000+ packaged foods and beverages,
Ii) Marketing on packages (e.g. characters, health claims) of the
5,000+ products photographed, iii) Marketing on TV using a
representative sample of two months of TV programming from
the four main broadcast channels and four cable networks with
the highest children s audience, iv) Food/beverages purchases at
home using the Kantar World Panel, which follows a represent-
ative sample of 2,000 households from urban areas, and v) food
knowledge and perceptions, diet, and anthropometry (body mass
index and waist circumference) collected through face-to-face
surveys of 700 +low-middle adolescents and 900+ low-middle
preschoolers.

Results: Baseline analyses show that 63% of the packaged
foods studied would be classified as unhealthy based on the poli-
cy’s initial nutrition standards (this number will increase to about
83% as standards become more stringent, based on the policy’s
incremental rollout). Preliminary analysis on beverages reveals
that products with a child-friendly character had higher sugar and
calorie content than beverages without a character. Baseline eval-
uation of the marketing restrictions indicate that children see a lot
of food ads for sweet and savory snacks (22%) and sugary drinks
(12%), and about 2 out of 3 food ads include strategies attractive
to children. Post-implementation data will allow us to assess the
impact of the different actions implemented.

Conclusion: There is an unique opportunity of understanding
how the package of regulatory actions implemented in Chile will
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impact the food environment, people’s behaviors and ultimately,
people’s diet and obesity rates.

Keywords: Obesity regulatory actions. Chilean law of label-
ling and marketing restrictions. food environment
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MONITORING AND ENFORCEMENT OF THE INTER-
NATIONAL CODE OF MARKETING OF BREAST-MILK
SUBSTITUTES: EXPERIENCES WITH A NEW WHO/
UNICEF PROTOCOL

NATIONAL IMPLEMENTATION OF THE INTERNA-
TIONAL CODE OF MARKETING OF BREAST-MILK
SUBSTITUTES: CURRENT STATUS

Clark, David.
Legal Specialist, Nutrition Section, UNICEF, New York, USA.

The international Code of Marketing of Breast-milk Substi-
tutes was adopted by the World Health Assembly (WHA) in 1981,
in an attempt to halt the aggressive and unethical promotion of
breastmilk substitutes that undermines breastfeeding practices
and places infant and young child health, development and sur-
vival at risk. In adopting the Code, the WHA called on all Member
States to translate the Code into national legislation, regulations
or other suitable measures. In spite of some progress, the World
Health Assembly has expressed concern over persistent reports
of Code violations and the ineffectiveness of some national meas-
ures, particularly voluntary measures, to ensure compliance. In
2016, WHO, UNICEF and the International baby Food Action
Network (IBFAN) collaborated on the realization of a compre-
hensive report on the status of Code implementation around the
world, utilizing all data and information sources available to the
three organizations, and using agreed criteria to categorize nation-
al measures. This talk will present the status of implementation
of the Code in accordance with the findings of the joint Report,
describing briefly the methodology, findings in terms of legislative
status of the Code, as well as a discussion of the challenges faced
by Governments in implementation, monitoring and enforcement
of the Code, as well as reccommendations for action.

Keywords: International Code of Marketing of Breast-milk
Substitutes; implementation; legal status; challenges
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A NEW PROTOCOL FOR MONITORING AND EN-
FORCEMENT OF CODE VIOLATIONS

Grummer-Strawn, Laurence.
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As of March 2016, 135 countries had enacted legislation imple-
menting at least some of the provisions in the International Code
of Marketing of Breast-milk Substitutes and subsequent relevant
World Health Assembly resolutions (the Code). However, very few
of these countries have operational monitoring systems to assess
compliance with either the full Code or with national laws. WHO
and UNICEF have formed a Global Network for Monitoring and
Support for Adherence to the Code (NetCode) to assist coun-
tries and civil society in strengthening their capacity to monitor
the Code. NetCode has developed a monitoring protocol with
practical tools and guidance to help countries establish effective
monitoring systems. The protocol is composed of two main com-
ponents. The first focuses on ongoing monitoring to detect, inves-
tigate and act on alleged violations of existing national measures
and the Code. The second component is a standard for periodic
assessment of the state of marketing of breast-milk substitutes.

For ongoing monitoring, national systems need to include sys-
tems for detection of violations, reporting, validation, and activa-
tion of an enforcement mechanism. While NGOs and consumer
organizations could feasibly assist with detection and reporting of
violations, validation and enforcement are inherently governmen-
tal functions. Therefore, it is critical that governments, including
nutrition, health services, food and drug control, and trade depart-
ments, are actively engaged in the monitoring and enforcement
process. Monitoring should cover media advertisements (TV, ra-
dio, online, print materials), promotion in shops and pharmacies,
interactions with health professionals, health facility activities, and
community promotions. The NetCode protocol includes a stand-
ard monitoring and reporting form with electronic tools for easy
data collection and management.

The periodic assessment component of the monitoring protocol
covers four main groups or settings for assessment of how breast-
milk substitutes are being promoted: mothers of children under 24
months, health workers in primary health care facilities, retail out-
lets, and media including television and the internet. The protocol
includes detailed instructions for conducting a survey of mothers of
children under 24 months of age that are attending primary health
care centers. The survey asks about exposure to advertising through
multiple channels, receipt of gifts, feeding advice received, and inter-
actions on social media. Health workers in the same primary health
care centers are to be asked about their interactions with represent-
atives of manufacturers and distributers of breast-milk substances.
In addition, visual inspection of the centers is to be conducted along
with analysis of any educational materials on infant feeding. Retail
outlets similarly are to be inspected for promotion and products
purchased for analysis of the labels on all infant feeding products.
An analysis of television and internet advertising is also included.

Countries that utilize this new protocol can protect mothers
from the marketing pressure that interferes with breastfeeding and
thus create a more supportive environment for optimal feeding.
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Background: Breast-milk subtitutes marketing has been iden-
tified as a barrier to improving breastfeeding practices. The inter-
national code of marketing of breast milk substitutes (The Code)
was adopted by the World Health Assembly in 1981 to encourage
breast feeding and to protect mothers from pressure to use substi-
tutes for breast milk. It is of paramount importance to ensure the
compliance to The Code.

Objective: To estimate the prevalence of violations of the in-
ternational code of marketing breast milk substitutes (BMS) and
its subsequent resolutions in health facilities, point of sales and
labelling on BMS in Mexico.

Methods: Sampling was based on the Network for Monitor-
ing and Support of the International Code of Marketing of Breast-
milk Substitutes (NetCode) protocol. The sample included 10 mu-
nicipalities (5 per state), selected according to their birth rate, of
two States of Mexico, Puebla, located in East-Central Mexico, and
Chihuahua, located in Northwestern Mexico . For each munici-
pality between 4 to 5 health care facilities were randomly selected,
according to the number of prenatal consults provided the previ-
ous year of the study. At health care facility level 16 to 17 mothers
of infants under 24 months of age were selected and 1 health care
provider (total in two states: 693 mothers and 48 health providers
). In addition, 10 points of sale were selected. In both settings it
was explored BMS promotions, free-samples, and marketing. Fi-
nally, and inventory of BMS available was done from the points
of sale visited and labelling and inserts were evaluated according
to The Code. Data analysis considered the cluster sampling, using
Stata V. 14.1

Results: Almost 50% of the interviewed mothers reported they
were recommended to use BMS to feed their infant and more than
80% mentioned they had seen publicity of BMS in the media in
the previous 6 months. More than 10% of them reported receiving
BMS sampling and 8.5% of them had received baby bottles as gifts.
The recommendations, coupons and gifts were mainly from health
providers. On the other hand, 15 % of health providers interviewed
reported that BMS manufactures had contacted them at least once
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in the last 6 months. More than 50% of health providers report-
ed not knowing The Code or strategies for its implementation in
Mexico, and less than 30% reported had received any training on
the Code. Promotions of BMS were identified in all point sales
visited, being price promotions the most common. Finally, more
than 90% of BMS labels used an image or text idealizing its use .

Conclusions: Violations of The Code were detected in two
states of Mexico using the NetCode protocol. There is BMS sam-
ples distribution in the health facilities as well as distribution of
gifts and coupons. BMS manufactures had contact with health
providers in the previous six months and BMS products do not
comply with The Code. Important to design and implement a
monitoring system to identify violations of the Code.

Keywords: Breast-milk substitutes, The Code, NetCode ,Mexico

MONITORINGFORCODEVIOLATIONSTHROUGH
ROUTINE SERVICES IN CAMBODIA

"Green, Mackenzie; “Hou, Kroeun; ®Prak, Sophonneary; “Aing,
Hoksrun; ®'Chum, Senveasna; ®Rarick, James; ”Phal, Sano; ®Khou,
Bunsor.

MMHS. ARCH Project. Helen Keller International. Cambodia.;
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Project. Helen Keller International. Cambodia.; ®MPH. NCDs and
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In 2005, the Royal Government of Cambodia enacted the
Sub-Decree on Marketing of Products for Infant and Young Child
Feeding (SD133) which includes many provisions of the Interna-
tional Code of Marketing of Breast-milk Substitutes. However,
a decade after SD133 was passed, research found low awareness
and enforcement of SD133 by the four line ministries tasked with
upholding the law and aggressive promotion of breastmilk sub-
stitutes. In response, the government established a multi-sectoral
Oversight Board led by the Ministry of Health, which included
Ministries of Commerce, Information, and Industry and Hand-
icraft. With support from WHO’s Netcode initiative and Hel-
en Keller International, the board developed terms of reference
and implementation guidelines for monitoring, and monitoring
checklists for all relevant institutions at the national and sub-na-
tional level.

Municipalities in four provinces were chosen to pilot the rou-
tine monitoring, and officials from the Ministries of Health, Com-
merce, Information, and Industry and Handicraft were trained on
their respective responsibilities between October 2016 and Janu-
ary 2017. SD133 monitoring began in early 2017, including super-
vision visits to health facilities and inspections of retail locations.
The monitoring checklists were used to identify potential viola-
tions, which were then reported to the Oversight Board for action.
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Early observations suggest monitoring responsibilities have
been undertaken with greater ease the more closely they align
with existing routine responsibilities. Ease of implementation is
also dependent on whether the underlying system is well-func-
tioning. Officials with existing inspection protocols and schedules
have been more successful in integrating their new SD133 respon-
sibilities, while others, particularly at the subnational level, have
been challenged by limited or siloed human and financial resourc-
es. There have also been challenges transferring the strong com-
mitment and political will from the Oversight Board and national
level down to the subnational officers responsible for the routine
monitoring for violations.

Integrating monitoring into routine services and inspections
capitalizes on existing capacity, infrastructure, and resources;
however, additional attention may be required to reinforce the un-
derlying systems.

Keywords: Breastmilk substitute, policy, monitoring, integra-
tion, Cambodia
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THE SCALING-UP NUTRITION (SUN) MOVEMENT
STUNTING PREVENTION PROGRAM‘RIGHT FOODS
AT THE RIGHT TIME: TARGETING NUTRITION OF
CHILDREN UNDERTWO’IN MALAWI

IMPACT EVALUATION OF A COMPREHENSIVE
NUTRITION PROGRAM TO PREVENT STUNTING
AMONG CHILDREN 6-23 MONTHS OF AGE IN
RURAL MALAWI
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School of Public Health, USA.

Background: The Malawian Government launched a compre-
hensive stunting prevention program with technical and financial
support from the World Food Program (WFP) and the Children’s
Investment Fund Foundation (CIFF), respectively. The program
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provides a daily lipid-based nutrient supplement (LNS) and social
behavior change communication (SBCC) package to improve in-
fant and young child feeding practices (IYCF), targeting children
6-23 months.

Objective. To evaluate the impact of the comprehensive pro-
gram on child nutritional status.

Method: A quasi-experimental study design was used to
measure nutrition outcomes in one program and comparison dis-
trict. The impact evaluation included three cross-sectional surveys
(baseline, midline, endline) and an imbedded longitudinal cohort
of children. Results for the endline survey are being examined and
will also be shared during the symposium.

Midline evaluation: The one-year (interim) program impact
was measured using cross-sectional baseline (January-March,
2014; n=2,404) and midline (January-March, 2015; n=2,378) sur-
vey data. Estimates of impact were generated using Kernel Pro-
pensity Score Matching Difference-in-Difference (PSM-DID)
analyses using both baseline and midline data.

Longitudinal evaluation: Two cohorts of infants (n=367),
aged 6-7 months, were enrolled in either the program (n=176)
or comparison (n=191) district, and followed-up after 6, 12,
and 18-months, or at 12, 18, and 24-months of age, respectively.
Program impact was estimated using a difference-in-differences
(DID) method at 6, 12, and 18-months follow-up, adjusting for
confounding variables and study design.

Results: Midline evaluation: While the burden of undernutri-
tion remained high at midline (after one-year program exposure)
with half of children stunted across both districts, improvements
in nutritional status between midline and baseline in child weight,
MUAC, WAZ, and WLZ favored the program over comparison
district by 0.20kg, 0.29cm, 0.23 Z-score and 0.30 Z-score, respec-
tively (p<0.05). In the same way, the percent children under-
weight, wasted, or experiencing MAM were 7.5, 3.8%, and 2.8%
lower, respectively (p<0.05). No significant differences were seen
for indicators of LAZ or stunting.

Longitudinal evaluation: Early and full (18 months from 6
to 23 months) program exposure improved LAZ and WLZ by
0.34z(p=0.01) and 0.22z(p=0.07) respectively, with increasing
(but non-significant) impact between 6 to 12-months of program
exposure. Similarly, the program impact on WAZ was signifi-
cant at 0.16z(p<0.05) from 6-month follow-up and maximized at
18-month follow-up (0.41z,p<0.01). Further, relative to the com-
parison district, at 12 and 18-month follow-up, the percentages of
children stunted was marginally reduced by 10.4%(p=0.08). In the
same way, the percentages of children underweight were significant-
ly reduced by 8.2%(p<0.05) and 11%(p<0.01) at 12 and 18-months
follow-up, respectively. After 6-month of program exposure MUAC
was significantly improved (0.25cm,p<0.01) relative to the compar-
ison district, but there was no program impact in reducing wasting
or moderate acute malnutrition (MAM), at any follow-up.

Conclusion: The more gradual impact on linear growth is
consistent with a biologically plausible explanation that 18-month
program exposure (starting at 6-months) may be required to de-
tect improved linear growth, whereas weight gain is more respon-
sive and, thus, evident within months of program exposure.

Keywords: Stunting, LNS, Infant and Young Child Feeding

Further collaborators:World Vision, Malawi; Wadonda
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GROWING THE EVIDENCE FOR NUTRITION PRO-
GRAMMING: PERCEPTIONS AND IMPLEMENTA-
TION OF A STUNTING PREVENTION PROGRAM
RURAL IN MALAWI
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Baltimore, MD. USA.; ""Professor. Department of International
Health. Johns Hopkins University. Baltimore, MD. USA.; "¥Senior
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The delivery of efficacious nutrition interventions in a pro-
grammatic context can hamper the achievement of nutrition im-
pact due to logistical and sociocultural challenges associated with
their implementation. Understanding how programs work to im-
prove child nutrition and feeding behaviors is critical for scaling
up nutrition interventions globally.

To study how a nutrition program in rural Malawi was per-
ceived, accepted, and implemented.

Methods: The nutrition program in Malawi includes the
monthly distribution of lipid-based nutrient supplements, Nu-
tributter, to all children 6-23 months, and a social behavior change
communication campaign to promote optimal infant and young
child feeding (IYCF) practices. An independent impact evalua-
tion was led by Johns Hopkins University to measure child nu-
trition outcomes after 3 years of implementation. This study falls
under the impact evaluation, which included a qualitative and a
process evaluation study. The qualitative study employed in-depth
interviews (IDI) with mothers (n=34) and household members
(fathers, n=11; and grandmothers, n=4), focus group discussions
(FGD) with village leaders (1 with n=11) and program staff (3
FGD with n=12, n=10, and n=11), to elicit beneficiary and com-
munity perceptions of the facilitators and barriers to the uptake of
the program’s intervention components. Grounded theory guided
all study processes, wherein emerging themes were incorporated
into continuing data collection, coding, and analysis. The process
evaluation study measured the program’s conformity to its original
design (program fidelity) through direct observations of program
activities (n=28), knowledge questionnaires with program staff
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(n=84), and use of existing data from program monitoring mech-
anisms (pooled n=2,901). Process indicators were categorized as
“working well” (>75%), “needing improvement” (25%-75%), and
“not working” (<25%).

Findings from the qualitative study demonstrated that Nu-
tributter was viewed positively by all members of the household
and community, who ascribed perceived changes in child health
and growth to the consumption of Nutributter. Barriers to the
monthly collection of Nutributter were competing household ob-
ligations, such as caring for ill family members. When asked to
discuss program messages, mothers demonstrated limited and su-
perficial knowledge of IYCF messages. This, in combination with
the lack of financial and physical access to nutritious foods pro-
moted by program messages were perceived as significant barriers
to enacting desired IYCF behaviors among mothers.

Direct observations of Nutributter distributions conducted
under the process evaluation demonstrated that most procedures
were functioning at 85% or higher, with some areas needing im-
provement, such as the conduct of multiple counseling sessions
throughout distributions to account for latecomers. Despite the
relatively high implementation of training activities as planned
(73.3%), the completion of training modules for breastfeeding
(22.9%) and complementary feeding (18.6%) was low, which may
have contributed to the limited focus of observed one-on-one
counseling on these same topics. Nevertheless, knowledge level of
key IYCF messages among program staff was high (85.3-85.7%),
with the exception of being able to list the 6 food groups (22.9%).

The documentation of the perceptions, facilitators and barri-
ers to, and implementation of the Malawi program generates im-
portant lessons for current and future policy, programming, and
scale-up of nutrition interventions in this setting.

Keywords: Process evaluation, LNS, SBCC, qualitative
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COMPREHENSIVE PROGRAMING LEADS TO IM-
PROVEMENTS IN OUTPUTS AND OUTCOMES
ACROSS THE PROGRAM IMPACT PATHWAY
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The Government of Malawi initiated the Scaling-up Nutrition
(SUN) 1000 special days initiative in 2011. In Ntchisi District,
World Food Programme and World Vision provided technical
and operational support to this initiative. Programming includ-
ed comprehensive social and behaviour change communication
(SBCC) for improved infant and young child feeding (IYCF) and
improved water, sanitation and hygiene (WASH). Nutrition-sen-
sitive activities included small animal husbandry and homestead
gardening promotion for diet diversification. Nutrition-sensitive
activities and SBCC messages were delivered through peer-to-peer
support (caregroups). The programme also strengthened commu-
nity management of acute malnutrition and provided small-quan-
tity Lipid-based Nutrient Supplement (LNS) to all children 6 - 23
months.

document changes along the programme impact pathway that
are associated with nutritional status including formation and ac-
tivity of caregroups, SBCC message delivery, nutrition-sensitive
activity completion, as well as WASH and IYCF changes.

Output indicators were monitored monthly through pro-
gramme performance reporting. Outcome indicators were meas-
ured using statistically-representative surveys conducted three
times per year applied to mothers of children 6-23 months. Out-
put indicators analysed for this report were caregroup formation,
activity and coverage; activities to reinforce SBCC messages; and
small animal husbandry and home gardening activities. Outcome
indicators were MAD, MDD and handwashing facility ownership.

MDD and MAD were measured following the WHO/UNICEF
methodology and calculated twice. LNS consumption was first in-
cluded in a composite category of ‘fortified and flesh foods™ and,
second, not included. The former analysis was performed to meas-
ure impact of LNS on dietary adequacy (i.e. dietary micronutrient
profile) and latter to measure dietary diversity based on common
home-foods. A Z-test for two population proportions comparing
the same indicator annually (January 2015 and January 2017) was
used to test for significance at an alpha value of 0.05.

The number of caregroups formed increased steadily: 2014
(268), 2015 (479), 2016 (513) and 2017 (610), which led to con-
tinuous increase in caregroup volunteer home visits from 2014 to
2017. By 2016, the coverage of caregroups was 100% in the district.
There was an increase in SBCC activities from 2016 to 2017 such
as number of billboards (14 to 21) and theatre performances (14
to 32), promoting nutrition and WASH. In 2016, small livestock
were distributed to 3000 households. Another 3000 households
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received vegetable seeds. There was a continual improvement in
children’s MDD and MAD, and household handwashing facility
ownership from 2015 to 2017. MAD and MDD including provi-
sion of LNS increased from 32% to 43% and 36% to 50%, respec-
tively (p<0.05). Without LNS, MDD increased from 10% to 25%
(p<0.05) and MAD increased from 12% to 29% (p <0.05). There
was a significant increase in handwashing facility ownership from
45% to 17.4% (p < 0.05).

LNS significantly increased the number of children with ad-
equate micronutrient intake, as indicated by MAD. The increase
in MAD without consideration of LNS consumption indicated
a benefit of SBCC and nutrition-sensitive activities. The quanti-
fied increase in SBCC and nutrition-sensitive activities is likely
responsible for the positive impact on MDD, MAD, and WASH
outcomes over the course of the stunting prevention programme.

Keywords: Scaling Up Nutrition, Stunting Prevention, Infant
& Young Child Feeding (IYCF), Water, Sanitation and Hygiene
(WASH), Malawi
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POLICY TO ACTION AT THE LOCAL LEVEL
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A multi-year stunting prevention programme was launched in
Ntchisi District as a part of the roll-out of the ‘Scaling-up Nutri-
tion (SUN) 1000 special days’ initiative’ in Malawi in 2014. Ntchisi
district was targeted due to its high stunting prevalence (above
50%) in children 6-23 months of age. The stunting prevention
programme is a comprehensive approach to tackling stunting,
including complementary feeding (distribution of a small quan-
tity lipid-based-nutrient supplement) to children 6-23 months of
age, as well as rigorous social behaviour change communication
(SBCC) components, engaging the local community through
various mechanisms, including peer to peer counselling through
care groups. Additionally, community management of acute mal-
nutrition (CMAM) treatment and Water Sanitation and Hygiene
(WASH) activities were scaled up to include all health facilities in
the district. To date, the programme has reached over 44,000 chil-
dren between 6-23 months of age, with attendance rates being over
90% in the last seven months.

to demonstrate how the SUN movement, combined with other
international and national initiatives and policies, was translated
into local action to address stunting for improved nutrition in one
district in Malawi.

a well-structured National SUN framework, reliable coordina-
tion platforms related to nutrition and health, and district owner-
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ship by local stakeholders willingly taking leadership of the nutri-
tion agenda.

Additional methods include capacity augmentation in the pro-
gram area through staff presence. This has been in order to enable
the creation of common nutrition vision, coordination and re-
source pooling and purpose at district level and promote country
capacity strengthening and development.

Considering the stunting prevention program in Ntchisi, Ma-
lawi, was aligned with the national SUN movement roll-out, it
supported strengthening nutrition governance capacities at both
national and district level. Furthermore, making the best use of
currently existing coordination platforms related to nutrition
and health has enabled the program to situate itself in a strong
in-country position and district ownership

Successful decentralisation and operationalisation of SUN at
sub-national levels requires engaged local leadership and use of
the existing structures, hence creating synergies and ownership.

Keywords: Scaling Up Nutrition (SUN), Stunting Prevention,
Nutrition, Malawi, Governance

PS_144/72

PROGRAMMATIC IMPLICATIONS FROM RISK-BENEFIT
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The World Health Organization (WHO) recommends univer-
sal distribution of iron supplementation or multiple micronutrient
powders to all children under-2 years in settings where anaemia
is prevalent. However, there is evidence these interventions may
also promote infections including malaria and diarrhoea. Thus, a
decision to implement anaemia control interventions must incor-
porate a holistic analysis of both expected benefits and risks along
with associated costs or economic gains. Differing epidemiology
and infectious disease burdens likely mean the effects of interven-
tions are different in each country-context. In each country where
the prevalence of anaemia is such that universal iron interventions
are recommended, or where interventions are presently being pi-
loted, we modeled the risk-benefit and cost effectiveness of the
iron interventions to under-2 children.

We developed a microsimulation model that generated indi-
vidual patient histories over an 18 month horizon. We populated
the model with country-specific epidemiologic, health service uti-

88 Ann Nutr Metab 2017;71(suppl 2):1-1433

lization and cost data, and simulated three cohorts of 5000 infants
receiving different anaemia-control interventions between the
ages of 6 and 12 months: 1) MNPs, 2) iron supplementation or
3) no intervention. We estimated country-specific, lifetime net dif-
ferences in health outcomes (measured as disability-adjusted life
years [DALYs] averted) and costs between MNPs and iron supple-
mentation when compared with no intervention. Effects sizes were
based on updated systematic reviews of MNPs or iron supple-
ments versus control which have been used to inform WHO anae-
mia control recommendations, and modulated at the country level
depending on malaria endemicity and individual level depending
on access to malaria prevention. Cost data were based on estimates
of unit-costs of interventions, programmatic costs, probability of
health seeking, and costs per visit of health attendances.

There was marked variation in overall benefit in net bene-
fit-risk from iron interventions between different regions, and
in different countries within regions, from overall beneficial to
overall harmful. The burden of disease attributable to anaemia
was chiefly due to moderate and severe, but not mild, anaemia. In-
creases in diarrhoea from anaemia control interventions contrib-
ute considerable to DALY in this model. Data on long term effects
of iron interventions on cognitive performance were sparse but
indicate no effect; this precluded incorporation of an effect from
intervention on earning potential. There were differing costs per
DALYs averted and different affordability of programmes between
countries, with costs in some countries exceeding US$5000 per
DALY averted. Benefits from iron would be entirely negated if iron
raises mortality risk in children by 1 per 10000.

Iron interventions generally have a positive but modest effect
on child health and are moderately cost-effective. Data from ran-
domised controlled trials reporting on effects of iron interventions
on functional health outcomes would inform and improve preci-
sion of the model.

Keywords: Iron deficiency, anaemia, DALY, microsimulation
model, children
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SCIENCE BASED MEASURES TO INCREASE NUTRI-
TION QUALITY IN GERMANY

EVIDENCE-BASED GUIDELINES ON FAT AND
CARBOHYDRATE INTAKE

Heseker, Helmut.

PhD. Professor. Institute of Nutrition, Consumption & Health.
University of Paderborn.

Nutrition-related chronic diseases contribute increasingly to
the total disease burden in many populations. Fat, carbohydrate
and protein intake play a major role in human nutrition. However,
consumer are faced with conflicting and sometimes contradictory
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publications and opinions. In this systematic review the scientific
evidence for the primary prevention of diseases like obesity, type
2 diabetes mellitus, dyslipoproteinaemia, metabolic syndrome,
hypertension, coronary heart disease (CHD), stroke and cancer
through the intake of various fat and fatty acids (SFA, MUFA,
PUFA, TFA), carbohydrates (mono-, di-, polysaccharides) and
proteins was evaluated. The evaluation was conducted by expert
groups of the German Nutrition Society.

Method: Systematic literature searches were conducted with
the primary focus on meta-analyses, systematic reviews and mon-
ographs. If these were not available, original intervention and co-
hort studies were considered.

Results: There is convincing evidence that a reduced intake of
total fat and SFA as well as a larger intake of PUFA at the expense
of SFA reduces the concentration of total and LDL-cholesterol in
plasma. Furthermore, there is convincing evidence that a high in-
take of TFA increases risk of dyslipoproteinaemia and that a high
intake of long-chain PUFA reduces plasma TGC concentrations.
Additionally, a high fat intake increases the risk of obesity with
probable evidence in an ad libitum diet. A larger intake of PUFA
at the expense of SFA reduces the risk of CHD with probable ev-
idence and a high intake of long-chain n3-PUFA reduces the risk
of hypertension and CHD, whereas a high TFA intake increases
the risk of CHD. A high carbohydrate intake at the expense of to-
tal fat and SFA reduces the concentration of total, LDL and HDL
cholesterol. Conversely, a high carbohydrate intake at the expense
of PUFA increases total and LDL cholesterol, but reduces HDL
cholesterol. Furthermore, a high consumption of sugar sweetened
beverages increases the risk of obesity and type 2 diabetes, whereas
a high dietary fibre intake, mainly from whole-grain products, re-
duces the risk for obesity, type 2 diabetes, CHD and colon-cancer.

Conclusion: The evaluation shows that both the total amount
of fat and the pattern of fatty acids as well as carbohydrate quali-
ty must be carefully considered in dietary recommendations. The
findings suggest that a modification of the fatty acid pattern in
favour of unsaturated fatty acids at the expense of SFA and TFA
and of carbohydrates in favour of polysaccharides at the expense
of mono- and disaccharides is desirable.

Keywords: Carbohydrate, fat, intake, chronic diseases

HEALTH EFFECTS OF PLANT-BASED DIETS:
FROM WHOLESOME-MIXED DIETS TO EXTREME
VEGETARIAN DIETS

Boeing, Heiner.

German Institute of Human Nutrition.

There is a high interest in a diet that based primarily on plant
foods. The German Nutrition Society is favoring a diet which is
composed of 75% of foods that originate from plants. The remain-
ing 25% include mainly milk and milk products, fish, and to a
comparable lesser extend meat and processed meat. The intake of
meat including processed meat should be restricted to 600g a week
at maximum. This recommendation in amount for a food group
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that had been highly debated due to its relation to disease risk and
environmental impacts consists of about half of the amount of
current intake. Milk and milk products among the food groups of
animal origin are particularly favored due to its content of calcium
and also fish due to its content of long chain polyunsaturated fatty
acids.

A diet characterized in such a way with some further specifi-
cations is been labelled as a wholesome mixed diet by the German
Nutrition Society. It is obvious that compared to the current die-
tary practice particularly the reduction of meat and processed meat
and the increase of fish will have impact on disease occurrence
due to the many relationships with chronic disease endpoints in
meta-analyses and also due to the discussed mechanisms. A fur-
ther reduction of disease occurrence is expected by an increase
of intake of fruit and vegetables. The German Nutrition Society
is clearly in favor of 5 portions of fruit and vegetables which is
equivalent to 650g/d according to German portions.

The German Nutrition Society discussed recently the impact
of increasing the proportion of plant foods beyond the wholesome
mixed diet approach in respect to nutrient intake and nutrient re-
lated health consequences in a specific working group. This work-
ing group also published a statement regarding the implication of a
vegetarian and vegan diet in respect to nutrient recommendations.
The working group concluded that the provision with some criti-
cal nutrients such as specific amino acids, vitamin b12, riboflavin,
calcium, iron, iodine, zinc, selenium, and w3 fatty acids is getting
more and more difficult as more sources of animal food need to be
replaced by plant food. The omission of meat and processed meat
in the diet as prime aspect of a vegetarian diet does not seem prob-
lematic if replaced by proper plant foods. However, a diet without
any animal food sources should include a consultation with diet
expert and also a medical a surveillance of clinical markers re-
flecting the critical nutrient particularly vitamin B12. The German
Nutrition Society does not favor a vegan diet for young children
and pregnant women due to its high risk of nutrient deficiencies.

In terms of reduction of disease risk it is not be expected that a
further reduction of animal foods beyond a mixed wholesome diet
will have a large impact. Rather, it is to be expected that a lack of
fish and milk and milk products will result in small increased risks
compared to a diet with some portions of animal foods.

Keywords: Disease risk, vegetarien diet, plant foods, animal
foods, Food based dietary guidelines

QUALITY STANDARDS FOR CATERING IN DIF-
FERENT SETTINGS

Arens-Azevedo, Ulrike.

Hamburg University of Applied Sciences, Faculty of Life Sciences.

Background: The nutritional situation in Germany is char-
acterized by high prevalence of overweight and obesity in both:
children and adolescents as well as adults. With increasing age
also malnutrition, especially in the elderly and hospitals occur fre-
quently. Against this background the Ministry on Health and the
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Ministry on Food and Agriculture adopted the National Initiative
on physical activity and healthy nutrition in 2008. Based on this
publication the German Nutrition Society developed after inten-
sive discussion within large expert groups quality standards for
diverse settings like nurseries, schools, workplace canteens, geri-
atric care centers, meals on wheels and hospitals. Actually in these
settings round about 2.49 billions of lunch per year are consumed.

Objectives: The quality standards make part of the primary
prevention. They aim to support the persons responsible in mass
catering for implementing adequate and nutritionally balanced
meals and allow the guests a healthy choice. In schools and nurs-
eries a link to nutritional education has to be established, so that
nutritional behavior can be sustainably shaped. In other settings
like workplace canteens or hospitals nutritional information is fo-
cused so that adults might learn what is good for them.

The content of the standards: The focus is on the nutritional
quality of meals and drinks. For this purpose, the food quality of
each group is clearly defined and the frequencies in which they
should be offered in one week or during four weeks. The recom-
mendations are derived from the German food-based dietary
guidelines. At the same time, the D-A-CH reference values are
important, but only some nutrients such as carbohydrates, fat and
protein, fibre, vitamin C, vitamin E, folate, iron, magnesium and
calcium as well as energy are checked. In addition, requirements to
the preparation of food are established, as for instance a maximum
warming time of 3 hours or frying with a minimum of fat, prefer-
ring rapeseed or olive oil.

Since the standards adopt Donabedian's quality management
systematical approach looking to the quality of structure, process-
es and results, other aspects beside the nutrition-relevant ones are
also important. Therefore the standards describe requirements
to the framework conditions such as the dining atmosphere, the
quality of hygienic processes, the sustainability of food and pro-
duction or the qualification of the staff.

Conclusion: The quality standards were harmonized and
continuously updated in the last years. Within the scope of the
13th nutritional report of the German Nutrition Society research
in nursing homes and nurseries has shown to what extent and
in which way the implementation of the quality standards has
changed the meal offer. However, up to this point of time, studies
are missing that could reveal an alteration in the nutritional situa-
tion or the nutritional behavior of the guests. Such studies should
be carried out in the future in order to demonstrate the effects of
quality standards as primary prevention in different settings.

Keywords: Mass catering, primary prevention, healthy meals
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LATIN AMERICAN SURVEY OF NUTRITION AND
HEALTH: WHAT HAVE IN COMMON AND IN WHAT
THEY DIFFER, EIGHT COUNTRIES OF LATIN AMERICA?
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OF ELANS
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Overweight and obesity not only represent significant risk
factors for developing non communicable diseases, the leading
cause of deaths worldwide, but also imply high healthcare costs
for governments. Nowadays, Latin American countries are fac-
ing not only the challenge of trying to overcome malnutrition
due to deficiencies but also to stop the rapidly rising prevalence
of overweight and obesity. The projection is that Latin America
will be one of the regions with the highest increment during the
next decade. Due to the high impact of overweight and obesity on
human well-being, the world Health Organization has developed
guidelines in relation to sugars intake, as this is one of the most
important contributors to high energy intake.

The Latin American Health and Nutrition Study (ELANS), a
multicenter study conducted in urban areas of 8 Latin American
countries was developed with the objective to describe dietary
intake and anthropometric nutritional status on this population.
Two 24 hour detailed dietary recalls and anthropometric meas-
urements (height and weight; neck, hip and waist circumferences)
were collected in 9218 Latin Americans (15 to 65 years old). Food
consumption was processed using the Nutritional Data System for
Research (NDS-R) software. Multiple Source Method was applied
to estimate the individual usual intake.
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Around 14% of total energy intake came from added sugars.
Argentina reported the highest percentage of energy intake from
added sugars, in contrast to Ecuador with the lowest.

Beverages accounted for the highest percentage of energy in-
take from added sugars. All countries reported soft drinks/regular
sodas, infusions and natural or ready to drink juices as the main
dietary sources of sugar.

Dietary consumption analysis found that more than 25% of the
participants are under or over reporters. After adjusting for plau-
sible subjects, no association between added sugar consumption
and body mass index was observed. Only Argentina and Chile
seems to have a higher consumption reported by underweight
people, but still not significant difference was observed.

This study contributes to improve our knowledge about added
sugars consumption in the region and its main dietary sources. This
can help to focus region and country health policies in order to de-
crease added sugar consumption and reduce excess calorie intake.

Keywords: Added sugar, beverage, energy, obesity, Latin
America.
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It is well known that during the last 4 to 5 decades Latin Amer-
ica (LA) has undergone a process of nutritional transition, result-
ing in an increase of total energy intake that may be raising the
overweight and obesity prevalence.

International comparisons of dietary intake are important to
understand food habits and to contribute to the development of
public health policies. However, comparisons of dietary intake
across nations are not frequently reported due to the difficulty
in collecting comparable data among different countries. Besides
that, most of the scientific evidence has limited information on
Latin American countries that have their own individuality as a
region.

In order to correct this weakness, the ELANS group decided to
evaluate the energy intake of 9218 subject, 15 to 65 years of age in 8
LA countries using two 24-hours dietary recall (24HR), following
the multiple pass method. A total of 3351 types of food and bever-
ages, reported in both 24HR, were grouped into 93 food types and
19 food groups. The percentage contribution of each food item to
energy intake was calculated using weighted-proportions formula
developed by Block et al (1985).

Ecuador had the highest intake of energy among the eight
countries, followed by Argentina, Colombia and Peru. Conversely,
Chile had the lowest intake, followed by Brazil, Costa Rica and
Venezuela (data to be verified excluding miss reporters). The main
source of energy in all countries was grains, pasta and bread fol-
lowed by meat (not processed) and eggs and oils, fats and dress-
ings. On the other hand, food groups such as vegetables, beans,
legumes and soybeans and fruits have a low contribution to the
total energy intake. Comparison between countries, reported that
Peru is the one that get the highest energy from grains, pasta and
bread and Colombia the lowest. Sugars and sweets are an impor-
tant source of energy in the Argentinean diet, while oils, fats and
dressings are the sources for the diet of Ecuadorians.

The distribution of energy throughout the day in the different
meal times does not have a homogeneous distribution among the
eight countries. For example, Venezuela gets the majority of the
energy intake from breakfast and lunch, while Argentina does it
from lunch and dinner. Finally, Brazil has an important intake of
energy during the snacks along the day.

In conclusion, independent of the gender, in all countries, the
main source of energy was grains, pasta and bread, followed by
meat. The results reflected a dietary pattern that has been identi-
fied in LA population: high protein intake and low fiber, as fruits
and vegetables are not consumed in the quantity recommended by
the WHO. Regarding the mealtime pattern, none of the countries
followed the pattern recommended by the FAO regarding the dis-
tribution of energy throughout the day (breakfast 20-25%, lunch
35-40%, dinner 15-25% and snacks 10-20%).

Keywords: Energy intake. Main source of energy. Energy dis-
tribution.
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Water has been considered as the most important drink in re-
lation to a healthy and adequate hydration. Therefore, its daily in-
take should be sufficient to compensate for metabolic needs such
as body composition, physical activity level or fever. In a healthy
adult, with normal physiological conditions and without exposure
to extreme environmental conditions, the intake recommended by
the EFSA (European Food Safety Authority, 2010) for daily fluid
consumption is 2.0 liters for women and 2.5 for men. These val-
ues are lower than those previously proposed by The Institute of
Medicine of the National Academies in 2005. According to these
recommendations, water should be the most important drink and
in great abundance among the population; however it does not
specify the average amount that should represent the consumption
of pure water in relation to the liquids ingested daily.

The Latin-American Study of Nutrition and Health (Estudio
Latinoamericano de Nutricion y Salud - ELANS) evaluated the
intake of pure water in relation to the total of fluids consumed in
the population taking into account variations according to gender,
age, socio-economic status, and region of residence. The results of
two 24-hours (24HR) dietary recalls were used, following the mul-
tiple-step method in three Latin American countries (Argentina,
Ecuador and Peru).
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From the total sample of participants included in the study,
88.9% consumed pure water and the remaining 11.1%, were par-
ticipants that consumed liquids from others liquids than water.
Argentina had the highest total fluid consumption among the
three countries studied, followed by Ecuador and finally Peru with
significant statistical differences between them. The contribution
of pure water in relation to the total of liquids consumed was su-
perior in Ecuador representing 18%, unlike Argentina and Peru
where 16% corresponds to pure water, with a significant differenc-
es between gender.

Water consumption of the studied population followed the rec-
ommendations established by the EFSA for total liquids daily con-
sumption (2.5 for men and 2.0 liters for women). The percentage
of pure water consumed by the population of the Latin American
countries included in the present study represents a low percent-
age of the total fluids consumed.

Pure water is recommended as the main source to cover the
daily needs of liquids.

In conclusion, the implementation of proposals must be direct-
ed to motivate and to improve the different ways to hydrate, pri-
oritizing the consumption of water over other drinks that provide
energy. This could contribute to prevention of overweight, obesity
and their comorbidities.

Keywords: Hydration; consumption habits; water; population.
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Women of child bearing age should achieve and maintain
good nutritional status and lifestyle prior to conception in order
to minimize health risks to both: themselves and their babies.
Evidence supports that at the time of conception maternal nutri-
tional status is an important determinant of embryonic and fetal
growth. The characteristics of Latin American women of fertile
age in terms of nutrition status, physical activity level and the
socio-economic elements that define their environment are key
to understand if they are well prepared to face pregnancies in
adequate conditions.

Latin America (LA) has been deep into the nutrition transition
process and showed the double burden of malnutrition, including
“hidden hunger”, as reported in the literature. How this process
has influenced wellbeing in women of fertile age at regional level
is a big concern for the scientific community in LA, and the ques-
tion on the implementation of public policies is: how early should
prevention start?

The Latin American Study of Nutrition and Health (Estudio
Latinoamericano de Nutricion y Salud ~ELANS), is a cross-sec-
tional study conducted in eight Latin American countries with the
aim to study: food consumption, physical activity level and socio-
demographic and anthropometric characteristics. The study in-
cluded 4,809 women, divided in four groups: adolescents; women
between ages 19-34, women 35-44; and 45 -65 years old.

In general ELANS data reported a prevalence of overweight or
obesity in 27% of adolescents, 50.77% of women between 19-34
years and 66.52% of women 35-44 years old. Chilean female ado-
lescents showed the highest prevalence of overweight and obesity,
whereas Costa Rican adolescents reported the lowest prevalence
of excess. Waist circumference shows a trend for increasing with
age in all countries.
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Institute of Medicine estimated average requirements were
taken as reference. Mean energy intake among all groups of ages
are inadequate except for Costa Rica, where caloric intake reached
2000 Kcal/day or above in all age groups. All countries showed
a trend to diminish caloric intake with age,. Interestingly, 99.3%
of women of all ages had adequate intakes of protein. Micronu-
trients intake outcomes showed: calcium intake to be inadequate
in all countries, and adolescents and women over 45 years were
the most inadequate. Regarding vitamin A, the most inadequate
intakes were in Brazil and Venezuela in all groups of age, vitamin
Creported a general prevalence of inadequacy of 35.95% and most
concerning: vitamin D reached 98.52% of inadequate intake.

According to IPAQ results, 61.93% of women have low physical
activity (PA) levels, adolescents were the group with largest preva-
lence of inactivity or low levels of PA. Venezuelan adolescents were
the most inactive, and the exception of Peruvian women who showed
the highest prevalence of activity at all ages, particularly adolescents.

In conclusion, women of fertile age in LA showed a vulnera-
ble nutritional status with inadequate intakes of key nutrients, that
combined with high prevalence of inactivity constitute a profile of
risk for embracing pregnancies in good condition; thus compro-
mising a good start to life of the future generations.

Keywords: ELANS, Women, fertile age, lifestyle
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CLIMATE CHANGE AND NUTRITION: CHALLENGES
AND OPPORTUNITIES

CLIMATE CHANGE, AGRICULTURE AND HUMAN
HEALTH
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Climate change and human health are related to each other by
changes in agriculture. In this talk, I provide an overview of our
group’s work that analyses three such pathways.

First, I detail how climate change affects agriculture through
changes in yields, which affects food consumption by changes in
supply, which finally affects health by changes in food composition.
Based on an coupled modelling framework, I present quantitative
estimates of these climate-related health impacts.
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Second, I detail how changes in food demand could impact
both climate change and human health. I explore the climate
change and health co-benefits of multiple dietary scenarios as esti-
mated by a global comparative risk assessment paired with green-
house-gas emissions.

Third, I detail how economic incentives could influence food
consumption, as well as the health and climate change co-benefits
associated with that. Using an agriculture-economic model cou-
pled to a global health model, I present region-specific estimates of
the impacts of levying emissions taxes on food commodities, with
a special focus on designing tax designs that would result in both
health and environmental co-benefits.

Keywords: Human health, climate change, agriculture, dietary
change, global modelling
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In general terms, biofortification comprises the application of
genetic engineering, agronomic and plant breeding technologies
to enhance the contents of nutrients and phytochemicals in the
edible tissues of living organisms. More specifically, biofortifica-
tion via selective plant breeding for higher iron, zinc and provita-
min-A (pVA) carotenoids in staple crops has made most progress
insofar as crop development, varietal releases in middle and low
income countries with high burden of these micronutrient defi-
ciencies, and deployment of the biofortified varieties through a
variety of demand push and pull strategies. Today, biofortified
crops, including pVA-rich orange sweet potato, iron beans, iron
pearl millet, pVA yellow cassava, pVA orange maize, zinc rice,
and zinc wheat, have been released in more than 30 countries and
are being tested and grown in more than 40 countries. More than
160 varieties of 10 major and minor staples have been released.
Crop improvement continues to develop varieties with higher
levels of vitamins and minerals that are adapted to a wide range
of agro-ecological conditions. Ensuring that the best germplasm
for climate-adaptive and consumer-preferred traits remains a ba-
sic criterion in breeding biofortified crops. To make significant
headway in contributing to solve the global public health problem
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of hidden hunger, biofortified crops must become the norm rath-
er than the exception in staple food markets. To reach a billion
people effectively in developing countries by 2030 will require 1)
enhancing the knowledge base to develop and deliver more efhi-
cient technologies to accelerate plant breeding and hit the high-
est micronutrient levels possible successfully without sacrificing
preferred agronomic and culinary traits; 2) mainstreaming plant
breeding for nutritional traits at regional and national agricul-
tural research centers; 3) improving the stability of provitamin A
carotenoids post-harvest in maize, cassava, and sweet potato; 4)
improve the bioavailability of iron and zinc when the increase in
mineral density is insufficient to improve nutritional status; and 5)
partnering with implementing agents in agriculture and nutrition
in high burden countries. Certainly, serious consideration must
be given to assessing the cost-benefit of crop genome editing and
other genetic engineering technologies, and to working within the
regulatory environment and with consumer education long be-
fore any GM product reaches an advanced development stage. But
more importantly, each national and regional government must
address micronutrient malnutrition disorders holistically and in
responding to context-specific requirements and opportunities.
There are no magic bullets but there are many interventions, in-
cluding biofortification, that are already available and waiting to
be deployed in an integrated fashion.

Keywords: Biofortification, crops, food, micronutrients,
mainstreaming
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Today, poor quality diets are the leading contributor to the
global burden of disease and are in large part the result of the fail-
ure of the food system to support the accessibility (i.e., availability
and affordability) of nutritious foods to all segments of the popu-
lation. The world’s poor are net buyers of food, yet there have been
few efforts to leverage markets as an entry point to improving di-
ets. Private-sector actors involved in processing, distributing, and
retailing foods influence the availability, affordability, safety, and
nutritional content of foods in the marketplace and hence in part
govern access to nutritious diets.

In sub-Saharan Africa, the vast majority of businesses are small
and medium enterprises (SME) and these entities provide a sizable
share of foods purchased by low-income populations. These busi-
nesses face many challenges in establishing sustainable, profitable
operations and it is recognized that support is necessary to foster
their establishment. Supporting SMEs to improve the nutritional
quality and safety of their products in ways that are inclusive of
low-income communities and to overcome barriers to growth has
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the potential to sustainably improve access. However, a knowledge
gap exists around ways to effectively engage the private sector, and
measures of the food environment that are appropriate to assess
the impact of private-sector investments on consumer access to
nutritious foods in markets are sparse.

The Marketplace for Nutritious Foods (MNF), a program im-
plemented by GAIN since 2013, has helped companies in Kenya,
Rwanda, and Mozambique identify ways to improve the nutrition-
al quality of their foods and overcome barriers to expand into new
and existing markets through technical and financial support. This
presentation will share insights from a case study assessment of
MNF aiming to (i) develop and test novel measures of the food
environment appropriate for impact evaluations of market inter-
ventions aiming to improve access to nutritious foods and (ii) doc-
ument lessons in engaging the private sector for nutrition.

Keywords: Market access; food systems; food environment
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ENCE ON THE BIOLOGICAL IMPORTANCE OF
DIET AND PHYSICAL ACTIVITY IN DISEASE RISK
REDUCTION AND HEALTH MAINTENANCE

Gil, Angel.

PhD. Prof. Department of Biochemistry and Molecular Biology.
Institute of Nutrition and Food Technology. Centre of Biomedical
Research. University of Granada. CIBERobn. Spain.

Non-communicable chronic diseases (NCDs), also known
as chronic diseases, are the main cause of disease in the world.
According to the WHO, NCDs kill 40 million people each year,
equivalent to 70% of all deaths globally, affecting not only devel-
oped but also developing countries. Each year, 17 million people
die from a NCD before the age of 70 and 87% of these “premature”
deaths occur in low- and middle-income countries. Cardiovascu-
lar (CDV) diseases account for most NCD deaths, or 17.7 million
people annually, followed by cancers (8.8 million), respiratory dis-
eases (3.9 million), and diabetes (1.6 million). These 4 groups of
diseases account for 81% of all NCDs deaths.

Tobacco use, physical inactivity, the harmful use of alcohol and
unhealthy diets all increase the risk of dying from a NCD. Indeed,
an important way to control NCDs is to focus on reducing the risk
factors associated with these diseases. Hence, the authentic way for
preventing NCDs is linked to healthy lifestyles with a multidisci-
plinary focus addressed to the individuals and their environments.

A varied and moderate diet, with small food size portions and
low-energy density, as well as generous in vegetable and fruits,
and low in free added sugars, salt and trans fatty acids, have been
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demonstrated to have a role in the prevention of NCDs. In addi-
tion, physically active persons show a reduced risk of developing
CDV diseases as well as other NCDs. Decreasing the risk of CDV
diseases requires the participation of subjects in programs of regu-
lar physical activity (PA) for a number of years. However, there are
significant benefits for the individuals derived of PA in only a few
weeks, namely improvement of CDV response, decrease of blood
pressure, increase of muscle mass, and decrease of moods and anx-
iety, and those effects are independent of the genre, age and race.

People affected of type 2 diabetes, who usually are obese (80%),
hypertensive (60-80%) and dilipidemics (40-50%), benefit from
regular PA as, independently of the weight loss, it contributes to
the improvement of the cardiovascular response, glucaemia con-
trol, blood pressure, and plasma lipids. In addition, numerous
studies have demonstrated that there is an inverse relationship be-
tween the level of PA and insulin resistance, not only in adults but
also in adolescent and children, particularly in those obese.

A number of changes in lifestyle habits seem to have a key role
in the starting and progression of neurodegenerative diseases. In
fact, longitudinal studies followed up for periods of 5-7 years have
shown that physically active persons have a lower decreased risk
(20-50%) of having dementia as compared to less active persons.
Based on animal studies, the reasons behind those beneficial ef-
fects of PA appear to be related to the increased cerebral plasticity
that favours the regenerative and adaptive processes, which are
mediated by neurotrophic factors, augmented expression of neu-
ron growth factors, which are important for the neurogenesis and
neurotransmitters production, an improvement of the immune
response associated with a reduction of neurotoxic citokines, and
increased elimination of B-amyloid in brain.

Keywords: Non-communicable diseases. Cardiovascular dis-
eases. Diabetes. Neurodegenerative diseases. Physical activity
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DIET AND PHYSICAL ACTIVITY: USING CONTEX-
TUAL DATATO IMPROVE ASSESSMENT

MBoushey, Carol

WPhD. Associate Research Professor, Epidemiology Program,
University of Hawaii Cancer Center, Honolulu, HI, USA; ®PhD,
Nutritionist, Epidemiology Program, University of Hawaii Cancer
Center, Honolulu, HI.

Access to methods to enhance objective data collection of
physical activity and dietary intake are becoming more available.
Use of accelerometers have enhanced knowledge regarding the
benefits of physical activity. For diet, use of images from mobile
phones or video have improved objective data capture with regard
to foods, time of eating, and location of eating. Associations with
accelerometer data and health outcomes are stronger than those
observed with self-reports. The benefits of physical activity timing
have been elucidated as a result of time-stamped accelerometer
data. On the other hand, mixing self-reported physical activities
with an objective accelerometer can provide specific information
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about best activities to achieve 5 minute bouts. Examples of these
advancements in physical activity assessment and its associated
outcomes will be shared. For dietary intake, subjective or cultural
terms (e.g., supper) for eating occasions have had mixed results
with regard to overall diet quality. The use of objective time meas-
ures have revealed distinct temporal dietary patterns with signifi-
cant differences in diet quality. Examples will be shared to demon-
strate the improvement in dietary assessment that can accrue from
objectively documenting time of eating, the environment of eat-
ing, and other contextual data. The new methods available to im-
plement these data collection activities will be summarized.

Keywords: Physical activity, bouts, dietary assessment, tem-
poral dietary patterns.

THE EXERCISE IS MEDICINE (EIM) IN CHINA

Zhao, Wenhua; ?Yang, Zhengxiong; ®'Chen, Junshi.

MPhD. Professor. National Institute for Nutrition and Health.
Chinese Center for Disease Control and Prevention; ?Associate
Professor. International Life Sciences Institute Focal Point in
China.; ®PhD. Professor. International Life Sciences Institute
Focal Point in China.

Background and objectives: A third of the world’s population
does not meet the recommended levels of physical activity, which
lead to substantial health and economic burdens. Over the past
several decades, along with the changes of lifestyle in Chinese pop-
ulation, the physical activity and fitness of Chinese has decreased,
where as physical inactivity becomes a major causal risk factor for
the rapid increase of overweight and obesity and many of their
associated co-morbidities have increased. In China, 86% of deaths
due to non-communicable diseases and 8.3% of deaths related to
physical inactivity already occur, but where a large gap in research
and implementation of PA strategies exists.

Methods and Results: ‘Exercise Is Medicine’ (EIM) is a global
health initiative managed by the American College of Sports Med-
icine (ACSM) that is focused on encouraging primary care physi-
cians and other health care providers to include physical activity
when designing treatment plans for patients and referring their
patients to EIM Credentialed Exercise Professionals.

ILSI Focal Point in China signed the Memorandum with
ACSM for the Cooperation in Exercise is Medicine (EIM) in Chi-
na in 2012. The main objective is working on promoting the EIM
solution and physical activity in China by holding EIM training
courses, setting up EIM website and other projects.

To provide advices for clinicians to offer patients with exercise
prescription, and to provide guidelines on scientific exercises and
non-communicable diseases prevention, ILSI Focal Point in China
has organized more than 10 training courses on EIM in collaborat-
ing with relevant organizations, and totally 1500 of clinicians have
been trained by the end of May 31 2017.

Conclusions: To train the trainers and increase public aware is
the key to the success of EIM in China. In this presentation, we de-
scribe the evolution and Chinese expansion of the EIM initiative,
the implementation and future directions.

Keywords: Keywords: Physical Activity, Training, EIM, China
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MINI SALTEN: A CASE STUDY ON LEARNINGS
FROM ARGENTINA ON OUTCOMES AND CHAL-
LENGES

(Kovalskys, Irina; @Indart Rougier, Paula; ®Luciana, Luciana;
®Rauch Herscovici, Cecile; “De Gregorio, Maria Jose.

MMD. ILSI Argentina; @BSc. Nutritionist. Nutrition and Health
Area. International Life Science Institute. ILSI Argentina; ®PHD.
Psycologyst. Nutrition and Health Area. International Life
Science Institute. ILSI Argentina; “BCS. Sociologist. University of
Buenos Aires.

Global Recommendations on Physical Activity for 5-17 years
old, of the World Health Organization (WHO), are to invest at
least 60 minutes a day in moderate to vigorous physical activity
(MVPA).

Mini SALTEN is a program developed to improve eating hab-
its and increase moderate to vigorous physical activity at home
and school in first grade children. It aims to assess the effects of a
technology family-based and physical activity (PA) school-based
intervention.

The design of the protocol was based in a cluster-randomized
controlled trial designed to run from July 2015 to November 2016
in twelve public schools of the city of Buenos Aires, matched for
socio-demographic characteristics. The intervention was based on
two main components: a) virtual (V): web-based presentations de-
livered to the mothers via a multiplatform application; b) active
breaks (AB): implemented during school breaks by a PA instruc-
tor. V: Especially designed web-based contents, targeting families
and children aimed at encouraging the improvement of eating
habits of the whole family both at home and at school, and increas-
ing mothers’ knowledge of the benefits of PA and consequences of
sedentary behaviour, and proposing pleasurable movement entail-
ing activities for the children. AB: included activities comprising
movement during school breaks that were promoted with motiva-
tion as a backbone and devoid of a competitive strive; active play
in which fun, pleasure, and sharing were emphasized. PA instruc-
tor guided activities with the goal of promoting active play for a
minimum of 20-30 min/day, depending on each school. Using a
computer generated random sequence participants were allocated
to one of four intervention conditions resulting in 4 clusters: (AB),
(V), (AB) + (V), and control (C). Outcomes are measured at base-
line and 12 months post intervention, and included data collected
from the dyad (child and her/his mother).. The levels of PA were
measured using ActiGraph wGT3X-BT accelerometers for 7 con-
secutive days (24 hours). Outcomes were: time in light, moderate
and vigorous PA and sedentary time (minutes/day). Family so-
cio-economic level, home environment, and school environment
were also assessed. This study provides objective information re-
garding dietary and PA patterns of first grade children of public
schools of Buenos Aires. It is a pioneer assessment of the impact
of a technology-based virtual intervention, involving the parents,
designed to prevent obesity. planning public health policies.

Keywords: Physical Activity. childhood Obesity prevention.
Technology. PA measures.
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NEW COMBINATION METHODS FOR ADVANC-
ING PHYSICAL ACTIVITY AND FOOD INTAKE AS-
SESSMENT FORBETTER ADHERENCE TO PUBLIC
HEALTH RECOMMENDATIONS

Pratt, Michael.

Professor and Director. Institute for Public Health.University of
California San Diego.

Measurement of dietary intake and physical activity has be-
come increasingly important for health monitoring, and provid-
ing interventions that optimize population health. Advances in
technology have been useful for reducing survey or study partici-
pant burden and have increased objectivity and accuracy for some
measures. A plethora of tools, applications and systems have been
developed and although significant advances have been made,
several limitations at the level of the individual measure limit the
ability to capture information that is accurate. In November 2016
a group of experts on diet, physical activity, and the use of technol-
ogy for health purposes gathered at the University of California,
San Diego to examine current experience with the use of technol-
ogy for research on physical activity and diet. This unique forum
investigated current and emerging challenges related to improving
energy balance behavior assessment and intervention via technol-
ogy, and focused on how the research community might embrace
and apply innovative new tools. The assembled experts made a
number of recommendations that will be summarized in this pres-
entation. To be able to fully take advantage of recent technological
advancements for the measure of diet and physical activity:

1) A consensus is needed regarding current methodology and
needs with regards to each area of assessment. This will foster in-
ter-disciplinary collaborations among experts from technology,
nutrition, public health, epidemiology, and medicine to address
the gaps in this direction.

2) Additionally, a focus on assessing the validity and reliability
of the available methods for dietary intake and physical activity
assessment in adult, youth, and older adult populations ratified by
expert researchers in the field will help guide investigators to ob-
tain high quality measures.

3) Increasing efforts that are directed to facilitate a plug-and-
play open architecture systems that allows for modular systems
to be assembled for specific assessments. Success would include
smartphone links with various software applications.

4) Establishing a committee or international working group
to evaluate, manage or channel the huge influx of new apps and
emerging technologies to measure dietary intake and physical ac-
tivity, so that there is a focused and effective effort in this direction.

5) Development of novel biomarkers using the technological
capabilities to increase objectivity of the measures.

6) Bridging between technology developed for research and
consumer wearable technology will be important if research on
diet and physical activity is to be optimized at the population level.

Parallel Scientific Symposiums

While there are still many limitations and challenges in the
measurement of dietary intake and physical activity, there is much
progress and even more promise for using technology to improve
measuring diet, physical activity, and sedentary time. Managing
the current knowledge base and facilitating a resource center for
sharing measurement technology and analytic approaches are
keys for success in obtaining accurate dietary intake and physical
activity measures and contributing to higher quality research that
can turn improve population health.

Keywords: Physical activity, nutrition, technology, measure-
ment, public health recommendations
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DIET, NUTRITION, PHYSICAL ACTIVITY AND CAN-
CER: TOWARDS THE 2017 WCRF CONTINUOUS UP-
DATE PROJECT UPDATE

EVIDENCE FROM THE LAST DECADE: WHAT HAS
CHANGED?

Wiseman, Martin.

World Cancer Research Fund International, UK and University of
Southampton, UK.

This talk will focus on new findings and substantive changes
compared to the CUP Panel’s conclusions of 2007 report arisen
from recent evidence. Although there are changes in the specific
conclusions relating nutritional exposures to risk of cancer, the
most important changes are changes in emphasis across the over-
all relation between diet and activity, and cancer. There is a greater
emphasis on nutritional state marked by body composition, and
markers of growth and maturation, than of specific dietary factors.
In particular the combination of adiposity and physical inactivi-
ty seems a key determinant of cancers common in high income
countries. Within diet, there is greater emphasis on foods than on
specific nutrients, and to a greater extent, on patterns of diet as op-
posed to single foods. In general, the strength of existing conclu-
sions has been strengthened, but in some cases has reduced, while
there are also new findings.Selected examples include that both
vigorous physical activity and body fatness in young adulthood
decrease risk of breast cancer. Possible reasons for these changes
will be discussed, as well as possible mechanisms underpinning
the changed or new findings. The updated CUP findings will be
used to inform a review of WCRF International’s Cancer Preven-
tion Recommendations, expected in early 2018.

Keywords: Diet, Nutrition, Cancer, WCRE, CUP
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PREVENTING CHILDHOOD OBESITY IN LATIN
AMERICA: BUILDING THE EVIDENCE BASE FOR
EFFECTIVE POLICIES AND PROGRAMS

NUTRITION STATUS DURING CHILDHOOD IN
LATIN AMERICA

(Corvalan, Camila; “Garmendia, Maria Luisa; ®Jones-Smith,
Jessica; “Lutter, Chessa; ®Miranda, Jaime; ®Pedraza, Lilia; ”’Popkin,
Barry M; ®Ramirez, Manuel; ®Salvo, Deborah; %Stein, Aryeh.

MPhD, MD, MPH. Institute of Nutrition an Food Technology.
University of Chile. Chile.; ?PHD. MD. MPH. Institute of Nutrition
ana Food Technology; ®PhD. Department of Health Services.
School of Public Health. University of Washington. Seattle.

WA. USA.; ®PhD. Pan American Health Organization. USA.;
SPhD. CRONICAS Center of Excellence in Chronic Diseases.
Universidad Peruana Cayetano Heredia. Lima. Peru.; ©PhD.
Center for Nutrition and Health Research. National Institute of
Public Health. Cuernavaca. Mexico.; ’PhD. Carolina Population
Center. The University of North Carolina at Chapel Hill. Chapel
Hill. NC. USA.; ®PhD. INCAP. Research Center for the Prevention
of Chronic Diseases (CIIPEC).Institute of Nutrition of Central
America and Panama.Guatemala.; ®PhD. Michael and Susan Dell
Center for Healthy Living. The University of Texas Health Science
Center at Houston. School of Public Health. Austin.TX.USA;
(9PhD, Hubert Department of Global Health of the Rollins
School of Public Health. Emory University. Atlanta, GA. USA.

Introduction: Over the last decades, Latin American (LA) has
observed marked improvements in the control of under-nutrition
but at the same time, the prevalence of overweight and obesity is
increasing among LA children. Childhood obesity epidemic is a
matter of concern given its association with earlier development
of chronic diseases such as diabetes, cardiovascular disease, and
some forms of cancers; it also increases economic and health-care
burden.

Objective: to describe the current nutrition, dietary, and
physical activity situation of LA children, the disparities between
and within countries, and the potential challenges for ensuring ad-
equate nutrition and physical activity in the region.

Methods: non-systematic review of articles, reports, and de-
mographic surveys.

Results: across the region, children face a dual burden of un-
der-nutrition and excess weight with important heterogeneity
between and within countries. Nonetheless, in almost all groups
overweight is rapidly increasing because of important changes tak-
ing place in the food and the physical environments. Rapid urban-
ization combined with greater penetration of the retail food and
food service sector has promoted diets that rely on energy-dense,
nutrient-poor foods and away-from-home foods. At the same
time, sedentary behaviors have become the norm among children.

Conclusions: overweight and obesity are rapidly increasing in
LA children because of recent changes in socioeconomic condi-
tions, increase urbanization, growth of the retail food sector, and
decrease in public transportation. If no action is taken, the rates of
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overweight and obese children will continue to rise in the region.
Additional research and research capacity is needed to address this
growing epidemic, particularly with respect to design, implemen-
tation, and impact evaluation of evidence-based obesity preven-
tion interventions.

Keywords: Childhood obesity, nutrition transition, Lat-
in-America, nutrition and physical activity status children.

PREVENTION OF CHILDHOOD OBESITY AND
FOOD POLICIES IN LATIN AMERICA: FROM RE-
SEARCH TO PRACTICE

Perez-Escamilla, Rafael.

PhD. Professor. Yale School of Public Health. New Haven CT. USA.

Evidence-based policies are needed to enable environments to
prevent childhood obesity through lifestyle modification including
diet and physical activity. The objective of this study was to doc-
ument the process of translating research into obesity prevention
policies in Latin America. Policies examined were selected based
on their progress with implementation, awareness, and potential
impact in the region. As a first step the following four case studies
were developed excise taxes on sugar sweetened beverages (SSBs)
and ultra processed foods (Mexico), front-of-package food label
(FOP) legislation (Chile and Ecuador), industrial trans fatty acids
(TFAs) removal from processed foods (Argentina) - even though
not an anti-obesity policy per se, it represents a case study on
product reformulation with important lessons to offer to the obe-
sity prevention arena, and Ciclovias recreativas or “open streets”
(Latin America). Each case was developed by a team formed by
at least two individuals who collectively had strong experience
involvement with the specific policy or program. The second
step involved coding the case studies to identify implementation
as well as sustainability theme sand sub-themes. The conceptual
framework used was the complex adaptive systems (CAS) devel-
oped by the health care system sector and a consensus iterative
process was followed to agree on the final coding and interpreta-
tion scheme. Findings showed that a series of negative and cor-
responding positive feedback loops led to the emergence, imple-
mentation, and sustainability of for effective anti-obesity policies.
The following enabling factors were identified as being common
across case study for successful policy implementation: strong evi-
dence supporting policy; evidence-based advocacy driven by civil
society; political will; legislation and strategic coordination across
key sectors including government, private sector, and civil society.
Scientific evidence and adequate program monitoring and evalua-
tion played a key role in reaching the tuning points triggering the
successful implementation of the policies examined. Prospective
CAS policy research is needed to better understand how the com-
plex web of negative and positive feedback loops detected in this
analysis develop and interact across key sectors and stakeholders.
This research is crucial to enable the successful emergence, im-
plementation an sustainability of effective anti-obesity prevention
policies in Latin America and beyond.
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Ciclovias, childhood obesity, food product reformulation, com-
plex adaptive systems
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RESEARCH CAPACITY FOR CHILDHOOD OBESI-
TY PREVENTION IN LATIN AMERICA

Pratt, Michael.

Professor and Director. Institute for Public Health.University of
California San Diego.

As Latin America passed through the epidemiologic and life-
style transitions in recent decades, obesity prevalence among
children and adolescents increased markedly. However, in many
countries the evolution of obesity is poorly documented and un-
derstood, in part, because of a lack of research support and train-
ing. Public health effort to build research capacity in the region
over the past decades have focused largely on child survival and
communicable disease prevention and the capacity for research
and translation of that research related to chronic diseases, obesity,
and physical activity promotion seems to be much less developed.
In this presentation, we report on current research capacity in Lat-
in America related to childhood obesity, nutrition, and physical
activity. In addition, we identify key gaps and suggest priorities
to further develop research capacity and apply it to public health
policies and programs that can address obesity prevention in the
region. We conducted a search of peer-reviewed articles on child-
hood obesity in Latin America with at least one Latin American
author from 2010 to 2015. We coded 484 published articles for
author affiliation, study subjects nationality, research topic, and
study design and extracted a series of networks for each research
topic, study design, and collaborating country. Obesity was the
most frequently studied topic. Nutrition and obesity were some-
what better developed compared to physical activity and sedentary
behavior. There were numerous observational and cross-sectional
studies, indicating either a lack of capacity required for more com-
plex research or that the extent of the problem and associated fac-
tors remain relatively unexplored. The low number of intervention
studies and the near absence of policy articles suggest a void in
research capacity in these areas and/or limited funding to support
these types of studies. Given the growing concern for the increas-
ing prevalence of childhood obesity in Latin America and the need
to document the current state of the problem and design success-
ful prevention and intervention efforts, there is a clear demand for
increasing research capacity and extending studies from the mere-
ly observational to intervention and policy analyses. While ade-
quate research funding and generating well-trained investigators
are fundamental conditions for capacity building, our data show
that there is still limited interaction among existing groups with-
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in and across countries. Efforts to foster data sharing and scholar
exchange can be started immediately and should be a component
of any strategic capacity building plan. This interaction is also es-
sential to permit smaller countries, with limited resources, to par-
ticipate in multi-country studies and develop their own team of
qualified scientists.

Keywords: Childhood obesity, Latin America, research capac-
ity, physical activity, nutrition
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FRONT OF THE PACKAGE PROFILING EMERGES AS
A MAJOR REGULATORY TOOL GLOBALLY: NEW IM-
PACT RESEARCH

BRIEF OVERVIEW OF FRONT-OF-PACK LABEL-
LING SYSTEMS

MUauy, Ricardo; @Popkin, Barry M.

MPhD. Professor. INTA. University of Chile. Chile; @Phd. Nutrition.
Department of Nutrition. University of North Carolina. United
States.

Background and objectives: Across Europe, the Americas,
Asia and Africa countries are increasingly using Front of the Pack-
age (FOP) food labelling systems to identify either healthy or un-
healthy food products. This presentation introduces the topic and
provides background context for the other presentations.

Methods: A review of front-of-the-package profiling purposes
and approaches.

Results: Detailed on-pack nutrition information is necessary,
but not suitable for daily shopping decisions by consumers. These
front-of-pack labelling systems are organized and implemented
at the national level. They are based on different nutrient profil-
ing methods, that all adhere to the basic idea of reducing sodium,
added sugar, unhealthy saturated fats, encouraging whole grains,
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fruits, vegetables and legumes/pulses. Some like the PAHO system
focus on removing the least healthful foods and do not encourage
a focus on the healthiest foods. While all FOP systems share the
goal of helping consumers in facilitating healthier choices in rela-
tion to non-communicable diseases, they differ in many aspects.
WHO and many others demand regional and global coherence.

The four FOP labelling systems with strongest international
presence are:

1. Voluntary positive logos, to indicate the best in class in each
food category. The role of governments is strong in most cases and
is complemented with cooperation by the food industry.

2. Mixed positive and negative indications, based on colour
coding. The underlying nutrient profiling systems do not differen-
tiate between product categories.

3. Health Star ratings on a scale from 1 to 5, on a voluntary
basis

4. Warning labels to indicate products that are high in fat, sug-
ar, salt and energy

The different labelling systems show a clear geographical differ-
ence. While positive logos have a strong presence in Asia, Africa
and Northern Europe, the color coding is present in several West-
ern European countries. The star system is in use in Australia, New
Zealand and Canada, while Latin American countries tend to opt
for warning labels. A regional coherence across these lines might
be an intermediate goal to achieve. International food companies
are not univocal in their preference and implement different sys-
tems in practice. When it comes to guidance for product refor-
mulation, the product group specific nutrient profiling systems
appear to be most suitable.

Conclusions: Research has now moved beyond consumer
knowledge and attitude studies to explore the impact of the sys-
tems on food purchasing patterns. Many studies are on-going but
preliminary results will be presented in this session.

Keywords: Front-of-the-package labelling. nutrient profiling.
geographical difference

THE IMPACT ON FOOD PURCHASES OF THE
DUTCH CHOICES AND THE DANISH KEYHOLE
FOP SYSTEMS

MSmed, Sinne; ?Jansen, Leon; ®Edenbrandt, Anna.

MPhD. Associate Professor. Department of Food and Resource
Economics. University of Copenhagen. Denmark; ?PhD.
Schuttelaar & Partners. Denmark; ®PhD Student. Department
of Food and Resource Economics. University of Copenhagen.
Denmark.

Background/Objective: The costs associated with diet-relat-
ed health problems are increasing. Information provision in terms
of mandatory nutrition facts sheets placed at (the back of) pre-
packaged food is one of the strategies that public authorities use to
counteract this development. However the level of understanding
and use of the information has been proved to be inadequate as
consumers have limited information processing capability, and it
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requires time, effort and knowledge to understand such detailed
information. The use of FOP nutrition symbols aims to make
the information provided easier for consumers to access, howev-
er the overall effect of FOP nutrition symbols is still questioned.
In a range of studies we aim at accessing how these symbols are
valued by consumers, and whether they contribute to healthier
food choices at the point of purchase, taking into account both
individual differences in needs and wants, and country-specific
differences.

Subjects/methods: Contrary to most previous research, these
studies are based on real market data in the form of household
scanner data from the Netherlands and Denmark. The data spans
the period from one year before the introduction of the Dutch
Choices and the Danish keyhole respectively to three years after.
The data includes a range of different products, enabling compar-
ison across product categories as well as across countries. Because
of the unique characteristics of these data (large scale, brand level,
longitudinal and with socio demographic characteristics of panel
members), the sophisticated econometric models used allow us to
control for a range of for confounding factors affecting the valua-
tion and use of nutrition symbols.

Results: We find that consumers value products with the sym-
bol higher than products without, hence the provision of the nutri-
tion symbol constitutes additional value to the consumers for the
majority of the products we have analyzed. The consumer’s valua-
tion of the Choices symbol is larger three months after the product
obtained the symbol than immediately after which indicates that
there may be a delay before the consumers notice the label, recog-
nize it and potentially take it into account when making decisions
on which product to purchase. Furthermore we find that the FOP
labels increase purchases for most of products analyzed, hence dis-
playing the label on the package lead to an increased market-share
for the products doing so. There seem not to be any complement-
ing behavior as overall healthiness of the households’ food pur-
chases, covering all food categories, is for most product categories
positively correlated with the share of Keyhole products.

Conclusion: Credible nutrition symbols have value for the
consumer and increase market shares for products that display
the label. We therefor conclude that nutrition symbols are rele-
vant tools to combat diet-related diseases by guiding consumers
towards healthier diets.

Keywords: FOP labelling. value of information. longitudinal
home-scan. point of purchase
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IMPACT OF THE NEW ZEALAND HEALTH STAR
RATING SYSTEM: RCT RESULTS AND EVALUATION
OF ROLL-OUT

Ni Mhurchu, Cliona; ?Eyles, Helen; ®Volkova, Ekaterina; “Jiang,
Yannan; ®Neal, Bruce; ®Blakely, Tony; “Swinburn, Boyd; ®Rayner,
Michael; ®'Choi, Yeun-Hyang.

MPhD. National Institute for Health Innovation. University of
Auckland. New Zealand; @PhD. Senior Lecturer. University of
Auckland. New Zealand; ®)PhD. Research Fellow. University of
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Analyst. University of Auckland. New Zealand.

Background: Interpretive, front-of-pack (FOP) nutrition
labels may encourage healthier food choices by consumers and
healthier reformulation of foods by industry.

Objective: We aimed to evaluate the effects of the Health Star
Rating (HSR), a voluntary interpretive FOP labelling system on
(1) consumer food choices, and (2) industry food reformulation.

Design: Study 1. In a parallel-group randomized controlled
trial, we enrolled household shoppers across New Zealand who
owned smartphones and were aged >18 y. Participants were ran-
domly assigned to receive either Traffic Light Labels (TLL), HSR,
or a control [Nutrition Information Panel (NIP)]. Smartphone
technology allowed participants to scan barcodes of packaged
foods and receive allocated labels on their smartphone screens.
The primary outcome was the mean healthiness of all packaged
food purchases, measured using the Food Standards Australia New
Zealand Nutrient Profiling Scoring Criterion (NPSC). Study 2.
Annual surveys of packaged food labelling and composition were
undertaken in supermarkets before and after adoption of HSR in
New Zealand i.e. 2014 to 2016. Product data were linked with na-
tionally representative household food purchasing data to obtain
estimates of effects weighted by annual purchasing volumes. Out-
comes assessed were uptake HSR by food group; composition of
products displaying HSR compared with unlabelled products; and
composition of products displaying HSR labels in 2016 compared
with their composition prior to the introduction of HSR.

Results: Study 1. 1357 eligible shoppers were randomly as-
signed to TLL (n = 459), HSR (n = 443), or NIP (n = 455) la-
bels. There was no significant difference in the mean transformed
NPSC scores (healthiness) for the TLL group compared with the
NIP group (P = 0.60), or for HSR group compared with NIP (P =
0.12). However, in a per-protocol analysis of participants who used
the labelling intervention more often than average (n = 423, 31%),
those assigned to TLL and HSR had significantly better NPSC
scores than those assigned to NIP (P = 0.04 and 0.01 respectively).
Study 2. Two years after adoption of the voluntary system, 5.3%
of packaged foods surveyed displayed HSR labels (7.2% weighted
by annual purchase volumes). Food groups with highest rates of
uptake were cereals, convenience foods, packaged fruit and veg-
etables, sauces and spreads, and ‘other’ products (predominantly
breakfast beverages). Products displaying HSR labels had signifi-
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cantly lower mean saturated fat, total sugar and sodium contents,
and higher fibre contents than unlabelled products (all p-val-
ues <0.001). Small but statistically significant changes were ob-
served between 2014 and 2016 in the mean energy (-29 KJ/100g,
p=0.002), sodium (-49 mg/100g, p=0.03) and fibre (+0.3 g/100g,
p=0.02) contents of products displaying an HSR label in 2016. Re-
formulation was greater for products carrying an HSR label than
for unlabelled products.

Conclusions: In a randomised controlled trial, interpretive
nutrition labels had no significant effect on consumer food pur-
chases, though regular use of interpretive FOP labels may result in
healthier food purchases. Roll-out of the voluntary HSR labelling
system is driving healthier reformulation of some products. Great-
er uptake of the HSR system across the full food supply should
improve population diets.

Keywords: Labelling. diet. behaviour. reformulation. rand-
omized controlled trial
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THE IMPACT OF THE UK TRAFFIC-LIGHT LABEL-
LING SYSTEM ON DIETS

Rayner, Michael; ®Harrington, Richie; ®Scarborough, Peter.

(MDPhil. Professor. Nuffield Department of Population Health.
University of Oxford. UK; @PhD. Researcher. Nuffield Department
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Background: Front-of-pack nutrition labelling involving traf-
fic-light color coding to indicate levels of fat, saturated fat, sugar
and salt was first recommended by the UK Government in 2006
and is now found on an estimated 60% of packaged foods and
non-alcoholic beverages sold in the UK. A considerable amount of
research was carried out to inform the choice of nutrient criteria
and format for the system but considerably less research has been
carried out into the impact of traffic-light labelling on consumer
and producer behavior. Such research that has been carried out is
generally of low-methodological quality (e.g. very little is experi-
mental and/or ecologically valid). It is difficult to draw conclusions
about the impact of traffic-light labelling from such studies.

This presentation reports the preliminary, and as yet mostly
unpublished, findings of the Front of pack food Labelling: Impact
on Consumer Choice (FLICC) project. The main FLICC project
study was of a web-based intervention designed to increase con-
sumer use of traffic-light labelling to encourage healthier purchase
decisions.

Methods: The main FLICC project study was a pilot two-arm
randomized controlled trial of an intervention that incorporated
a number of behavior change techniques and used super-market
loyalty cared data to recruit participants (n=496), provide tailored
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feedback as part of the intervention and to measure outcomes. The
primary outcome measure was the healthiness of ready meals and
pizzas that had traffic-light labelling purchased before (T1) and
after (T2) the intervention

Results: There was no difference in the main outcome measure
between intervention group and control group during period T1
(p=0.315) and T2 (p=0.594).

Conclusions: This study is the only example, known to us, of
a trial of a behavior change intervention that utilized supermar-
ket loyalty care data for recruitment, the intervention itself and
outcome measurement. The trial did not provide evidence to sug-
gest the specific intervention tested would be effective at changing
purchasing behavior, but the process of conducting the trail has
provided much information about using supermarket loyalty card
data for future trials and delivery of public health interventions. It
adds to the literature on the impact of interventions involving traf-
fic-light labelling. It demonstrates some of the difficulties of find-
ing effects on health-related outcomes of interventions involving
front-of-pack labelling.

Keywords: Front-of-pack nutrition labelling

THE CHILEAN EXPERIENCE OF FOP DEVELOP-
MENT, IMPLEMENTATION AND IMPACT
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Francesca; “Mediano, Fernanda; ®'Popkin, Barry M.; “Smith-Taillie,
Lindsey.
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Technology, University of Chile; Santiago, Chile.; @INTA,
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Chile; “University of North Carolina, USA.; ®Phd. Nutrition.
Department of Nutrition. University of North Carolina. United
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Applies to foods and beverages with high density of energy,
sugars, saturated fats, and sodium. Such food must include a front-
of-package (FOP) warning label (if packaged), cannot be market-
ed to children under 14y, and cannot be sold/offered to children
at preschools and schools. This work discusses the process of de-
velopment, implementation and initial impact of the Chilean FOP.

Methods: The FOP development was based on different steps:
i) literature review on food labeling and warning labels, ii) quali-
tative study to assess the consumers and experts’ opinions regard-
ing food warning labels, iii) a 2-phase quantitative study in which
low-middle income women (n=700) and adolescents (n=350) pre-
select 2 FOP alternatives out of 15 options (first phase) and then
selected a final FOP (second phase) in terms of visibility, com-
prehension, and intention-to-buy. The initial impact evaluation
is part of a larger study evaluating the Chilean regulation (2016-
2020) and includes a survey on food knowledge and perceptions
collected in 700+ adolescents and 900+ preschoolers’ mothers
from low-middle income background.

Results: The literature review revealed scarce information on
the use of warning labels on foods, but helped defining the word-
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ing, design (use of symbols, position, size, colors) and the need
of a neutral (without conflict of interest) and trusted source (i.e.
Ministry of Health). The qualitative studies on consumers provid-
ed general information on the understanding on topics associat-
ed with foods/nutrients, on the wording preferred and most un-
derstood by Chileans, preferred colors (black & white, and red &
yellow), and preferred symbols (triangles and stop signs), among
other aspects; experts’ opinions helped narrowing the designs op-
tions developed to that point. In the first phase of the quantitative
study, 2 designs were selected by the interviewee: (i) a hand stating
‘excess of sugars, it can cause diabetes, and (ii) a stop sign only
stating ‘excess of sugars’; both designs in black & white. In the sec-
ond phase the stop sign had significant best performance in terms
of visibility, comprehension, and intention-to-buy in women, and
visibility among adolescents (with no differences in the other 2
items). Finally, the government decided to use a black & white stop
sign with the phrase “High in..”. Baseline data showed that prior
to the law implementation 83% of adolescents and 94% of pre-
schoolers’ mothers belonging to the study understood correctly
the FOP warning label and over 90% of both groups approved that
the Ministry of Health helps identifying foods that are less healthy.

Conclusion: The Chilean FOP warning label was defined
based on literature review and visibility, comprehension and be-
havior of a sample of Chilean mothers and adolescents. Baseline
data indicates that the FOP implemented is well understood and
received by the consumers. Post-implementation data will allow
evaluating the impact of the FOP warning label and other aspects
of the Chilean Law of Labeling and Marketing.

Keywords: FOP; Warning Labels; Obesity Regulatory Actions;
Chilean Law of Labelling and Marketing Restrictions
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SEVEN-COUNTRY STUDY ON ULTRA-PROCESSED
FOOD INTAKE AND OVERALL DIETARY NUTRIENT
PROFILE: FINDINGS AND GLOBAL POLICY IMPLI-
CATIONS

ULTRA-PROCESSED FOODS AND NUTRIENT
PROFILE OF DIETS CONSUMED IN CHILE AND
COLOMBIA
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Background and Objective: A rapid simultaneous increase
in sales of ultra-processed foods and prevalence of obesity and
other diet-related non-communicable chronic diseases (NCDs)
has been observed in Latin America over the past decades. Our
study describes the consumption of ultra-processed foods and its
association with the nutrient profile of diets in Chile and Colom-
bia.

Methods: Data from probabilistic samples studied by
cross-sectional dietary studies carried out in Chile (Chi) in 2010
(n=4920 individuals >2y) and Colombia (Col) in 2005 (n= 38643
individuals 2-64 y) were analyzed. Food consumption data were
obtained by 24-hour diet recalls and food items were classified into
the four NOVA food groups (unprocessed or minimal processed
foods/ processed culinary ingredients/ processed foods/ and ul-
tra-processed foods). In each country, the mean dietary nutrient
content of total fat, saturated fat, trans fat and free sugars (as %
of total energy intake), and the mean diet energy density (kcal/g)
and fiber density (g/1000 kcal) were calculated across quintiles of
the dietary share of ultra-processed foods (as % of total energy in-
take). Gaussian regression analyses and regression coefficients ({3)
adjusted for potential confounding factors (sex, age, location (ur-
ban/rural), region, socioeconomic status and years of education)
were used to estimate the association between quintiles of the di-
etary share of ultra-processed foods and dietary nutrient content.

Results: In Chile and Colombia, 28.6% and 15.9% of total dai-
ly energy intake came from ultra-processed foods, respectively. In
both countries, after adjustment for sociodemographic variables,
a positive and statistically significant linear trend was found be-
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tween quintiles of the dietary share of ultra-processed foods and
the dietary content in total fat [} (95%CI): Chi: 1.2 (0.9, 1.5); Col:
0.7 (0.5, 0.9)], saturated fat [B: Chi: 0.5 (0.4, 0.6); Col: 0.5 (0.4,
0.6)], trans fat [B: Chi: 0.02 (0.005, 0.03)], free sugars [p: Chi: 2.8
(2.5, 3.1); Col: 1.1 (0.8, 1.3)], and the diet energy density [B: Chi:
0.09 (0.07, 0.1); Col: 0.07 (0.06, 0.07]. In contrast, a negative and
statistically significant linear trend was observed for protein con-
tent [B: Chi: -1.1 (-1.2,-0.9); Col: -0.2 (-0.3, -0.1)] and fiber density
[: Chi: -0.9 (-1.0, -0.7); Col: -0.9 (-1.0, -0.8)].

Conclusions: Almost 30% of total calories consumed by the
Chilean population were derived from ultra-processed foods while
those foods represented less than 20% of energy intake in Colom-
bia. However, in both countries, the consumption of ultra-pro-
cessed foods was strongly associated with dietary nutrient profiles
predictive of increased incidence of obesity and other diet-related
NCDs. Actions aimed at reducing the intake of ultra-processed
foods and increasing the consumption of unprocessed or mini-
mally processed foods and freshly prepared home-cooked dishes
made with these foods plus processed culinary ingredients and
appropriately processed foods emerge as potentially effective to
achieve a healthy diet.

Keywords: Chile, Colombia, ultra-processed foods, nutrients.
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Background and Objective: A rapid simultaneous world-
wide increase in sales of ultra-processed foods and obesity prev-
alence has been observed in the last decade. This study describes
the consumption of ultra-processed foods and its association with
the nutrient profile of diets in UK and Australia.

Methods: Data from national probabilistic samples studied
by cross-sectional dietary studies carried out in UK in 2008-2012
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(n=4,125 individuals >1.5y) and Australia (Aus) in 2011-2012 (n=
12,153 individuals >2 y) were analyzed. Food consumption data
were obtained through 24-hour recall/unweighted food diary.
Food items were classified into the four NOVA food groups. In
each country, the mean dietary nutrient content in total fat, satu-
rated fat, trans fat and free sugars (% of total energy intake), and
the mean fiber density (g/1000 kcal), sodium density (mg/1000k-
cal) and potassium density (mg/1000kcal) were calculated across
quintiles of the dietary share of ultra-processed foods (% of total
energy intake). Gaussian regression analyses and regression coef-
ficients (B) adjusted for potential confounding factors (sex, age,
location, region, and socioeconomic status) were used to estimate
the association between quintiles of the dietary share of ultra-pro-
cessed foods and dietary nutrient content.

Results: In UK and Australia, 56.8% and 36.6% of total daily
energy intake came from ultra-processed foods, respectively. In
both countries, after adjustment for sociodemographic variables,
a positive and statistically significant linear trend was found be-
tween quintiles of the dietary share of ultra-processed foods and
the dietary content in total fat [B (95%CI): UK: 0.5 (0.3, 0.7); Aus:
0.6 (0.4, 0.7)], free sugars [UK: 1.0 (0.7, 1.2); Aus: 2.6 (2.5, 2.8)],
and the sodium density [UK: 55 (46, 65); Aus: 70 (50, 71)]. Positive
and statistically significant linear trend was observed only in Aus-
tralia for saturated fat [B: 0.7 (0.6, 0.8)] and trans fat [0.03 (0.02,
0.35)]. In both countries, negative and statistically significant lin-
ear trend was observed for the dietary content in protein [B: UK:
-0.8 (-0,9, -0.7); Aus: -1.2 (-1.3, -1.1)], fiber density [p: UK: -0.3
(-0.4, -0.2); Aus: -0.8 (-0.9, -0.7)], and potassium density [p: UK:
93 (-104, -83); Aus: -102 (114, -88)].

Conclusions: Almost 60% of total calories consumed by the
UK population came from ultra-processed foods while in Aus-
tralia they represented about 40%. However, in both countries,
the consumption of ultra-processed foods was strongly associated
with dietary nutrient profiles predictive of increased incidence of
epidemiologically relevant non-communicable diseases. Actions
aimed at lowering the dietary share of ultra-processed foods and
raising consumption of unprocessed or minimally processed foods
and hand-made dishes made with these foods plus processed cu-
linary ingredients and processed foods emerge as useful tools for
achieving a healthy diet.

Keywords: UK, Australia, ultra-processed foods, nutrients
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Background and Objective: Ultra-processed food and drink
products, such as sugared beverages, sweet or savory packaged
snacks, confectionery, reconstituted meat products, and pre-pre-
pared frozen or shelf-stable dishes, are industrial formulations of
refined sources of dietary energy and nutrients, additives and little
if any intact food, using a series of processes (hence ‘ultra-pro-
cessed’). A rapid simultaneous increase in the sales of these prod-
ucts and in obesity prevalence has been observed in lower-middle,
upper-middle, and high income countries. This study describes
the consumption of ultra-processed food and drink products and
its association with the overall nutrient profile of diets in Australia,
Brazil, Canada, Chile, Colombia, UK and US.

Methods: Data from probabilistic samples studied by cross-sec-
tional dietary studies carried out in Australia in 2011-2012 (n=
12,153 22 y) , Brazil in 2008/9 (n= 34003; 210 y), Canada in 2004
(n= 33694; 22 y), Chile in 2010 (n=38643; 2-64 y), Colombia in
2005 (n= 38643; 2-64 y), UK in 2008-2012 (n= 4,125; 21.5y), and
US in 2009-2010 (n= 9317; 21 y) were analyzed. Food consump-
tion data were obtained through 24-hour recalls/food diaries and
food items were classified into the four NOVA food groups (un-
processed or minimal processed foods, processed culinary ingre-
dients, processed foods and ultra-processed foods). In each coun-
try, the mean dietary nutrient content in total fat, saturated fat,
trans fat and free sugars (% of total energy intake), and the mean
diet energy density (kcal/g) and fiber density (g/1000 kcal) were
calculated across quintiles of the dietary share of ultra-processed
foods (% of total energy intake). Gaussian regression analyses and
standardized regression coefficients () adjusted for sociodemo-
graphic variables were used to estimate the association between
quintiles of the dietary share of ultra-processed foods and dietary
nutrient content.

Results: The dietary share of ultra-processed foods ranged
from 15.9% of total daily energy intake in Colombia to 57.9 % in
the US. In Brazil, after adjustment for sociodemographic varia-
bles, a positive and statistically significant linear trend was found
between quintiles of the dietary share of ultra-processed foods
and the dietary content in total fat (B: 0.30), saturated fat (p: 0.31),

Parallel Scientific Symposiums



trans fat (B: 0.29), free sugars (B: 0.28), and the diet energy densi-
ty (B: 0.39). Negative and statistically significant linear trend was
observed for the dietary content in protein (p: -0.32) and the diet
fiber density (B: -0.28). Similar findings were observed in each of
the other six countries.

Conclusions: In the seven countries, the consumption of ul-
tra-processed foods was strongly associated with dietary nutrient
profiles predictive of increased incidence of obesity and other
epidemiologically relevant non-communicable diseases. In these
countries, actions aimed at reducing the intake of ultra-processed
foods and raising the consumption of unprocessed or minimal-
ly processed foods and freshly-prepared dishes made with these
foods plus processed culinary ingredients and processed foods
emerge as useful tools for achieving a healthy diet.

Keywords: Food processing, ultra-processed foods, diet, nu-
trient profile, NOVA food classification
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MICRONUTRIENT PUBLIC HEALTH PROGRAMS

THE MICRONUTRIENT SURVEY ELECTRONIC
MANUAL AND THE MICRONUTRIENT SURVEY
TOOLKIT - NEW TOOLS TO IMPROVE THE DE-
SIGN AND QUALITY OF MICRONUTRIENT SUR-
VEYS
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High quality, representative data are needed to manage nutri-
tion programs effectively and to make evidence based nutrition
policies. Population-based cross-sectional surveys of micronutri-
ent status and coverage of interventions within populations are
important for designing and managing nutrition programs. Up-
dated tools are available to support survey planning, implementa-
tion, analysis and dissemination.

The Micronutrient Survey Electronic Manual and Micronutri-
ent Survey Toolkit are integrated tools that provide users with a set
of resources to design and carry out micronutrient surveys. They
are available for download at http://surveytoolkit.micronutrient.
org/. The Toolkit includes 15 modules following the main phases
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of a survey from planning through dissemination. Each module
contains a chapter of the e-Manual providing step-by-step instruc-
tions and key considerations, as well as useful tools, country ex-
amples and resources. The Toolkit provides a compilation of tools
such as sample size calculators, lists of equipment and supplies,
budget templates, specimen collection procedures, training mate-
rials, form templates, and report outlines.

The e-Manual and Toolkit provide practical information on
how to plan and implement a cross-sectional micronutrient status
and coverage survey. The updated tools, resources and e-manual
chapters are revised and expanded to include new sections on top-
ics such as the assessment of zinc and folate status and considera-
tions for electronic data collection.

The e-Manual and Toolkit are based on practical field expe-
rience in a range of settings, expert group discussions and doc-
uments from a variety of organizations. Together, they can help
survey managers improve the quality, validity and efficiency of
micronutrient surveys.

Keywords: Survey, Micronutrients, Toolkit, e-manual

NEW RESOURCES FOR THE MONITORING AND
EVALUATION OF PUBLIC HEALTH POGRAMMES
TO IMPROVE MICRONUTRIENT STATUS
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The World Health Organization Vitamin and Mineral Nu-
trition Information System (VMNIS), previously known as the
Micronutrient Deficiency Information System, is a collection of
tools aimed at assisting WHO Member States and their partners in
the assessment of micronutrient status and in the monitoring and
evaluation of micronutrient intervention programmes in public
health. This system has been in the process of undergoing expan-
sion in the last several years. The main components of VMNIS in-
clude: 1) Micronutrients database; 2) summary documents of key
clinical and biochemical indicators for assessing micronutrient
status; 3) Global laboratory directory for the assessment of micro-
nutrient status; and 4) eCatalogue of indicators for micronutrient
programmes. The WHO Micronutrients database tracks the mi-
cronutrient status of populations at the national, regional or first
administrative level . This database has expanded from collecting
data on five key indicators of micronutrient status to over 40. Pe-
riodically, some of this data is used to develop global estimates
of the prevalence of deficiency for key micronutrients. Summaries
of WHO recommendations on the use of eight indicators of mi-
cronutrient status and one indicator of inflammation are currently
available. These documents summarize the currently recognized
cut-offs for defining deficiencies and severity of deficiencies at the
population level, and the chronology of their establishment. The
WHO Global laboratory directory for the assessment of micronu-
trient status has recently been developed to collect information on
laboratories that are capable of assessing biomarkers of micronu-
trient status for health and nutrition surveys. The ultimate goal of
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this directory is to help Member States and their partners identify
laboratories measuring biomarkers of vitamin and mineral status
at the population level so that they may be able to further eval-
uate the laboratory for possible participation in their nutrition
surveys. Finally, the eCatalogue of indicators for micronutrient
programmes contains a non-comprehensive register of standard
process and impact indicators for tracking the performance of
public health programmes implementing micronutrient interven-
tions.

Keywords: Micronutrients, indicators, status, laboratories,
monitoring and evaluation
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INTEGRATING PREVENTIVE STRATEGIES INTO
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Water, Sanitation and Hygiene (WASH) interventions have
been reported to have a small but measurable benefit on stunt-
ing, but not on wasting. In order to increase synergies in the fight
against acute malnutrition, WASH and nutrition actors agreed
in 2012 upon a “WASH in Nut” strategy for the Sahel region that
includes the provision of a household WASH package (provision
of chlorine, soap, water storage container and sensitisation on its
use), designed to protect children against new episodes of diar-
rhoea and aiming at improving nutritional outcomes. The aim of
our study was to assess the effectiveness of this household WASH
package on the performance of an Outpatient Therapeutic feed-
ing Programme (OTP) for severe acute malnutrition in Mao and
Mondo health districts in Chad.

We conducted a cluster randomized controlled trial embed-
ded in a routine OTP. The study population included 20 health
centres (clusters). Both arms received the routine nutritional pro-
gramme. The intervention arm received the additional household
WASH package, delivered to the child’s caretaker upon admission
in the OTP. Primary outcomes were recovery and relapse rates.
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Secondary outcome included time-to-recovery, daily weight gain
and morbidity longitudinal prevalence. The trial is registered with
ClinicalTrials.gov, number NCT02486523.

The recruitment phase lasted from April to December 2015
and the follow-up phase ended in May 2016. Among the 1603
recruited children, 845 were in the intervention group and 758
in the control group. The WASH package was well accepted and
used. The intervention decreased infectious diseases longitudinal
prevalence (-1-6%; 95% CI [-3-2; -0-05]; p=0-043), decreased the
time-to-recovery (-4-4 days; 95% CI [-8:6; -0-2]; p=0-038), im-
proved the recovery rate (10-5%; 95% CI [6:7; 19-8]; p=0.034) and
decreased the non-responder rate (-9-7%; 95% CI [-16:9; -2-4];
p=0-009). No statistical difference was noticed between the groups
in term of relapse rates, both at 2 and 6 months after discharge.

In the Sahel context, the provision of a household WASH
package increased the recovery rate among children treated for
non-complicated SAM and decreased their time-to-recovery. This
study shows that the integrated wash-in-nut approach has the po-
tential to increase programme performance. We recommend this
strategy for the wider Sahel context.

Keywords: Severe Acute Malnutrition, Water and Hygiene

PS_144/137

NUTRITIONAL PROFILING - SCIENTIFIC BASIS, USES
AND IMPACT ON PUBLIC HEALTH

RECENT DEVELOPMENTS IN NUTRIENT PROFILING
Rayner, Michael.

DPhil. Director. Centre on Population Approaches for Non-
Communicable Disease Prevention. Nuffield Department of
Population Health. University of Oxford. United Kingdom.

In this presentation I first provide definitions of nutrient profil-
ing and of a nutrient profile model. I set out the purposes of nutri-
ent profiling: both general and specific. I give two examples of nu-
trient profile models that have been developed for the regulation
of marketing of foods to children: by the Food Standards Agency
in the United Kingdom and the World Health Organisation for its
European Region - the UK FSA/Ofcom and the WHO-Euro mod-
els. I compare the way the models are constructed and function,
how they have been developed and adapted for different regulato-
ry uses. I examine the extent to which the models have been tested
and validated. Finally I draw some conclusions about the future
use of nutrient profiling. I argue that its full potential has yet to be
realised and give some reasons why. I pose some urgent research
questions with respect to nutrient profiling.

Keywords: Nutrient profiling, regulation, food marketing,
food labelling
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THE DEVELOPMENT OF THE NUTRIENT RICH
FOODS (NRF) FAMILY OF NUTRIENT PROFILE
MODELS AND THEIR APPLICATIONS

Drewnowski, Adam.

Center for Public Health Nutrition, University of Washington, USA.

The goal of nutrient profiling (NP) models is to distinguish
foods that are energy-dense from those that are nutrient-rich.
Typically, NP methods calculate the amount of nutrients per ref-
erence amount of food: 100 keal, 100g, or serving size. Some NP
models merely calculate energy density of foods: kcal/100g.

Originally intended as the scientific basis for nutrition and
health claims, NP has been used for a variety of food taxation
purposes. For example, Mexico has imposed a tax on nonessential
snacks with energy density >275 kcal/100g. NP models have also
been used to create front-of-pack (FOP) logos to convey nutrition
information to the consumer at point of sale. Here, Chile has de-
veloped food warning labels based on excessive energy, sugar, or
fat content. The food industry has also used NP tools to assess and
(re)formulate product portfolios.

NP models can be based on nutrients to limit only (generally
fat, sugar and salt) or they can also include some nutrients to en-
courage, usually protein, fiber, and selected vitamins and minerals.
One methodological challenge is to ensure that NP models do not
merely track energy density and do not favor the more expensive
foods. The Nutrient Rich Foods (NRF 9.3) index used 9 positive or
qualifying nutrients (protein, fiber, vitamins A, C, and E, calcium,
iron, potassium and magnesium) and 3 nutrients to limit: saturat-
ed fat, added sugar, and sodium. The NRF algorithm was the sum
of percentage daily values (DVs) for the 9 qualifying nutrients, mi-
nus the sum of %DV for 3 disqualifying nutrients, each calculated
per 100 kcal and capped at 100% DV. The NRF score was validated
in regression models against the Healthy Eating Index, an inde-
pendent measure of a healthy diet.

The French SAIN/LIM nutrient density score, was the mean
of %DVs for five qualifying nutrients (protein, fiber, vitamin C,
calcium and iron) minus the mean of percent daily values for the
three disqualifying nutrients (saturated fat, added sugar, sodium).
Unlike the continuous NRF score, SAIN/LIM has assigned foods
into one of four categories [3]. A continuous version — Le SENS
score was developed only recently. The SAIN/LIM score was val-
idated using sophisticated linear programming. One advance in
NP modeling has been at apply NP methods to complex meals,
menus, or the total diet.

NP models can be adapted to assess nutrient cost, as obtained
from different food groups. On a per calorie basis, vegetables, fruit
and meat poultry and fish cost more, whereas grains and fats cost
less. NP models can show that some food groups are very low cost
sources of a particular nutrient: Milk and milk products were the
lowest cost calcium source, whereas potatoes and beans delivered
most fiber per penny. Analogous calculations have addressed the
environmental cost of different nutrients as measured through li-
fecycle analysis and greenhouse gas emissions (GHGE). Although
animal products did have a higher carbon footprint, their envi-
ronmental cost had to be balanced against their higher nutritional
value.
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NUTRIENT PROFILING: SCIENTIFIC AIMS VS. AC-
TUAL IMPACT ON PUBLIC HEALTH
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Populations are constantly modifying their diet due to globali-
zation, the access to food undergoing several technological pro-
cesses, and the modification of our lifestyles. The Global Strategy
on Diet, Physical Activity, and Health, published by WHO in 2004,
included as a strategy the action of generating comprehensible,
suitable, accurate and standardized information on the content of
food products. In order to allow the consumer to make healthier
choices, Nutrient Profiling was the response to this action request.

Nutrient Profiling has been described as a scientific method
to classify foods and drinks based on their nutritional quality by
national authorities of different countries to promote public health
and to achieve the nutritional goals proposed for the population.
The WHO has proposed, as recently as 2015, the definition of
Nutrient Profiling as “the science of classifying or ranking foods
according to their nutritional composition for reasons related to
preventing disease and promoting health”

Nutrient Profiling Models using the threshold or scoring ap-
proaches, and based on food groups or for food in general, have
been developed during the last 20 years; sometimes, with no clear
conscience of that. The models have been used in regulation for
nutritional claims, front-of-package food labeling, policies on sub-
sides or taxation to different food groups, reformulation of pro-
cessed foods, regulations for school cafeterias, etc. These models
have been developed by more than 16 countries and more than 4
regions, with specific aims and according to the local or regional
public health situation.

The nutrient profiling models represent useful tools for taking
measures and making decisions, such as the regulation of market-
ing, front-of-package food labeling and policies on subsidies or
taxation to different food groups based on their role, positive or
negative, in public health.

For the particular case of processed food, the main target of
nutrient profiling, the continuous review of the nutrient profiling
is justified by the emergence of new foods, new formulations and
new processing techniques that affect their nutrients composition
and bioavailability.
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One of the main disadvantages of the Nutrient Profiling Mod-
els is the inconsistency found when the same product is analyzed
under different models. Heterogeneity of individual responses and
disagreement regarding basic foods has been found. The lack of
standardized methods to validate Nutrient Profiling models repre-
sents another disadvantage.

There is still a long way to go regarding the definition, imple-
mentation and evaluation of nutrient profiling. The creation of
nutrient profiling should respond to a systematic, transparent and
logic methodological process, ideally agreed between the different
sectors of each country or region involved (governmental organ-
izations, public bodies, food industry and consumers’ organiza-
tions).

Keywords: Nutrient Profiling. Public health. Nutrient infor-
mation. Nutritional claims.
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SODIUM REDUCTION AND CONSIDERATIONS
WITH MINERAL INTAKES

OVERVIEW OF ACTIVITIES TO REDUCE SODIUM
INTAKE IN THE UNITED STATES

Taylor, Christine.

PhD. Retired. Center for Food Safety and Applied Nutrition. Food
and Drug Administration. United States.

Reduction in sodium intake has been a public health goal in
the US for more than 40 years. Efforts to reduce intake have ranged
from consumer education to calls for voluntary reduction on the
part of the food industry. These activities have not proven very
effective, and the average sodium intake in the US continues to be
more than 3,400 mg of sodium per day.

In the past several years government agencies, public health
professionals, the food industry, and consumer groups have fo-
cused on dialogues, public meetings and research to clarify and
focus the key considerations in reducing sodium in the food sup-
ply. In June 2016 in response to a 2010 Institute of Medicine report
as well as other factors, the US Food and Drug Administration
(FDA) issued draft guidance for industry to support a voluntary
sodium reduction in foods. The guidance specifies target mean
and upper bound concentrations for sodium in commercially
processed, packaged and prepared foods. Its goal is a small ini-
tial reduction as a first step in a long-term process to gradually
lower intake levels consistent with current and future targets as
they emerge. The activities are to be carried out concomitant with
up-front research, special studies and technological exchanges and
workshops. Change is to be introduced slowly and gradually. Ap-
proximately 200 comments were submitted concerning the FDA
guidance. Topics included technical challenges, definitions for
food categories, and strategies for measuring changes in sodium
intake as well as sodium levels in the food supply. FDA is currently
considering these comments in light of possible future revisions
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to the guidance. As a voluntary program, a number of compa-
nies have begun implementation of activities consistent with the
guidance. Monitoring industry participation and impact will be
important.

Some scientists have questioned the goal of reducing sodium
intake below 2,300 mg/day, arguing that data for benefit are un-
clear and expressing concern about possible harm. While these
debates will need to be resolved, it is noteworthy that the US gov-
ernment has put in place a systematic evidence review — Effects of
Dietary Sodium and Potassium Intake on Chronic Disease Out-
comes and Related Risk Factors - to be completed in mid-2017
by the Agency for Healthcare Research and Quality. This report
will be available for an anticipated review of Dietary Reference In-
takes for sodium and potassium to be conducted by the National
Academy of Medicine beginning in late-2017. In any case, sodium
research should continue with particular focus on the interaction
between sodium and taste preference, technological work-arounds
for sodium’s role in food, the impact of reduced sodium on food
safety, and strategies for monitoring and quantifying sodium in-
take and presence in the food supply.

Keywords: Sodium; United States; Programs; Reduction

PROGRESS ON SODIUM REDUCTION IN CANA-
DA AND IN LATIN AMERICA
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Nutritional Sciences. University of Toronto. Canada.

Reducing dietary salt is recommended by the 2011 United Na-
tions Summit Declaration on Prevention of Non communicable
Diseases and the World Health Organization Global Action plan
for Prevention and Control of Noncommunicable Diseases, where
one of the 9 global targets is a relative reduction of sodium in-
take by 30% by 2025. High blood pressure is a contributory fac-
tor in at least 40% of all heart disease and strokes which represent
approximately 45% of NCDs. In the Americas, hypertension is a
major health risk, as between 15-35% of the adult population has
elevated blood pressure. This evidence led many governments in
the Americas, including Argentina, Brazil, Canada, Chile, and the
National Salt Reduction Initiative in the US to set salt reduction
targets. These national level targets formed the basis of the Pan
American Health Organization (PAHO) regional targets for the
Americas for 12 major food categories and several sub-categories.

In Canada, the targets for salt reduction (for 2010-2016) were
used to assess interim progress in monitoring changes in sodium
levels in foods between 2010 and 2013. Overall, 58% of foods met
at least 1 of the 3 phases of the sodium reduction benchmark tar-
gets and the proportion exceeding maximum benchmark levels
decreased from 25.2% to 20.8%. The greatest reductions in so-
dium were seen in imitation seafood (26%), condiments (20%),
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breakfast cereals (20%), canned vegetables/legumes (19%), plain
chips (19%), hot cereals (15%), canned condensed soup (14%),
and sausages and wieners (11%), (all p<0.01), although significant
reductions were not yet seen in many food categories.

In 2015, PAHO in collaboration with representatives of the
LatinFoods network in Argentina, Brazil, Barbados, Chile, Costa
Rica, Cuba, Ecuador, Guatemala, Jamaica, Mexico, Paraguay, Pan-
ama, Peru and Trinidad and Tobago, conducted a baseline survey
of packaged foods in 14 countries in the region in order to be able
to assess progress in meeting the PAHO regional targets during
the upcoming years for: 1) breads; 2) soups, wet and dry, noodles
in broth; 3) mayonnaise; 4) cookies and biscuits; 5) cakes; 6) meat;
7) breakfast cereals; 8) dairy (cheese and processed cheese prod-
ucts); 9) butter/dairy spreads; 10) snacks; 11) pasta; 12) seasonings
and condiments. These baseline results will be presented per food
category and by country.

Together these results can help with monitoring progress to
reduce sodium levels in packaged foods in the Americas and will
also provide information for development of enhanced sodium re-
duction targets and in a broader range of foods in the upcoming
years. Monitoring progress in sodium reduction is an important
component of national and regional efforts to reach the sodium
reduction goals set by the WHO.

Keywords: Sodium, levels, foods, reformulation
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SODIUM AND POTASSIUM INTAKE AND THEIR
RATIO IN THE U.S. DIET
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The dietary ratio of sodium to potassium (Na:K) has been
more strongly associated with increased risk of cardiovascular
(CVD) disease and CVD-mortality than either sodium or potas-
sium alone.

Objective: To estimate the usual sodium and potassium in-
takes, the dietary Na:K ratio, energy-adjusted sodium and potassi-
um intakes (per 1,000 kcal), and the percentage of individuals with
a dietary Na:K ratio of <1.0 by age, sex, and race/ethnicity among
non-pregnant, non-lactating U.S. adults (20 y; 2,393 men and
2,337 women) from What We Eat In America, NHANES 2011-
2012.

NHANES is a nationally representative, cross-sectional survey
that samples noninstitutionalized, civilian U.S. residents using a
complex, stratified, multistage probability cluster sampling design.
Two 24-hour dietary recalls are collected, weighted for day of the
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week of collection to assure equal distribution across each day of
the week, using the USDA’s Automated Multiple-Pass Method. The
National Cancer Institute method was used to estimate usual di-
etary intakes. Multiple pairwise t-tests were used for all compari-
sons between population groups, statistical significance was set at
P<0.01.

U.S. adults consumed approximately 2000 kcal/d, 3600 mg/d
sodium, and 2800 mg/d potassium. Most adults (90% + 0.8%) had
sodium intakes of >2300 mg/d, whereas <3% had potassium in-
takes of > 4700 mg/d. Asians had the highest sodium intakes (per
1,000kcal) when compared to all other race/ethnic groups. Women
had a significantly lower dietary Na:K ratio than men (1.32 + 0.0
versus 1.45 + 0.02). Non-Hispanic whites had a significantly low-
er Na:K ratio than non-Hispanic blacks and non-Hispanic Asians
(1.3440.02 compared with 1.54 + 0.03 and 1.49 + 0.04, respective-
ly). Only 12.2% + 1.5% of U.S. adults had an Na:K ratio of <1.0.
More women (18%) than men (7%) met the recommended Na:K
ratio. A significantly higher proportion of whites had an Na:K ra-
tio of <1.0 than did all other racial/ethnic groups. Among men and
women, the dietary Na:K ratio decreased linearly as age increased.
Mixed dishes (e.g., combinations of foods consumed together)
contributed the most sodium (34 £1%) and potassium (19% + 1%)
to the American diet. However, grains and vegetables were among
the highest contributors to sodium intakes of individuals with
Na:K ratios of <1.0, compared with protein foods and grains for
those with Na:K ratios of 21.0. Vegetables as well as milk and dairy
products constituted the primary dietary sources of potassium for
individuals with dietary Na:K ratios of <1.0, whereas mixed dishes
and protein foods contributed the most potassium for individuals
with dietary ratios of 21.0. Individuals with an Na:K <1.0 were less
likely to consume mixed dishes and condiments and were more
likely to consume vegetables, milk and dairy products, and fruit
compared to those with a Na:K > 1.0.

Only about one-tenth of U.S. adults have a dietary Na:K ratio
consistent with the World Health Organization guidelines for re-
duced risk of mortality. Our data suggest that blacks and Asians
have the most unfavorable dietary Na:K ratio in the U.S. Contin-
ued efforts to reduce sodium intake in tandem with novel strate-
gies to increase potassium intake are warranted.
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Background: Intakes of sodium, potassium, and their ratios
have been associated with modifying systolic and diastolic blood
pressure (SBP and DBP). Dietary patterns associated with blood
pressure reduction are high in calcium and magnesium as well as
potassium.

Methods: We estimated sodium, potassium, calcium, and mag-
nesium intakes from food and dietary supplements including their
ratios and evaluated the role of these nutrients in predicting blood
pressure in U.S. adults from 2011-2014 NHANES (n=2266 men
and n= 2454 women after excluding 5404 who were pregnant or
lactating, taking hypertension medications, smoked, had GFR <30
mL/min, or had missing or implausible data). Non-normal data
were transformed prior to analysis. Models were stratified by sex.

Results: The target mineral ratios for most adults based on
recommended intakes of the single nutrients according to the
NAM and (% adults achieving those) were less than 0.49 for Na:K
(0.54%), less than 2.3 for Na:Ca (15.63%), less than 5.75 for wom-
en (7.23%) and 7.42 for men (13.63%) for Na:Mg, and 2.5 for
women (31.02%) and 3.22 for men (53.69%) for Ca:Mg. Among
women, age and race/ethnicity explained 20% of the variation in
SBP. When added to this model, statistically significant positive
relationships were found with Na, Na:K, Na:Mg, Ca:Mg, Na:Ca
and statistically significant negative relationships were found with
K and Mg. For each of these, the increase in the percent of varia-
tion explained was < 2%. Addition of BMI and the Poverty-to-In-
come-Ratio explained an additional 5%. Among females, age and
race/ethnicity explained 8% of the variation in DBP. When added
to this model, statistically significant positive relationships were
found with Na:K, Na:Mg, and Ca:Mg and statistically significant
negative relationships were found with K and Mg. For each of
these, the increase in the percent of variation explained was 1% or
less. Addition of BMI explained an additional 2%. For males, age,
and race/ethnicity explained 10% of the variation in SBP. When
added to this model statistically significant negative relationships
were found with Ca and Mg. For each of these, the increase in the
percent of variation explained was less than 1%. Addition of BMI
explained an additional 8%. Among men, age , and race/ethnici-
ty explained 11% of the variation in DBP with an additional 4%
variance explained by BMI %. No statistically significant effects of
minerals or their ratios were found in men for DBP.

Conclusions: Our findings suggest that dietary patterns, which
favor lower intakes of sodium, higher intakes of K, and Mg, and
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lower Na:K, Na:Mg, Ca:Mg, Na:Ca should be encouraged for pro-
tection against hypertension, especially among women
Keywords: Blood pressure, sodium, potassium, calcium, mag-
nesium
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Childhood obesity is a key dimension of the global obesity
epidemic, linked with a significant rise in metabolic disorders
and detrimental long-term health and social outcomes. Tackling
childhood obesity means addressing the complexity of behaviour
change within an “obesogenic” environment (including the built
environment and modes of transportation, the availability, pric-
es and nutritional content of foods, the exposure to commercial
advertising, the technology supporting children’s study and play,
as well as adults’ work and leisure). This obesogenic environment,
combined with a host of cognitive and behavioural biases, pro-
vides a powerful drive towards unhealthy behaviours with signifi-
cant health and economic consequences.

Established links between child and adult obesity, and be-
tween these and non-communicable diseases, are such that det-
rimental health impacts and an increased demand for health care
must be expected as new generations age. However, obesity can
also have major consequences on children’s psychology, social life,
and school performance. Obesity is a hindrance to social capital
formation through lower educational attainment, translating into
reduced employment opportunities.

The presentation will explore the social and economic dimen-
sions of childhood obesity and how governments can prevent and
address these consequences through appropriate intersectoral
policies. The presentation will also discuss the key outcomes of
those policies In a range of settings at different levels of income
and development.

Keywords: Childhood obesity; economics; social impacts;
government policies
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Childhood obesity is a public health problem in México. A
33.2% combined prevalence of obesity in school age children (5-11
years) was reported in the last national survey. The government of
Nuevo Leén implemented a primary prevention obesity program
for school age children through multiple components and adapted
to the local context.

The aim of this lecture is to present the impact and strategies of
an obesity prevention program for elementary school children in
the state of Nuevo Leén México.

The primary intervention consisted in a structured public
policy and a program based in evidence, with three components:
nutrition education and health promotion; integrated resources
from the ministries of health and education; assurance of safe and
healthy environments. For the nutrition education and health pro-
motion was elaborated a state catalog with food, beverages and
snacks guidance. In addition, an intense training for teachers, par-
ents and educative community was performed. Physical activity
routines during the time in the schools (6000 elementary schools)
were implemented (to assure 30 minutes during the school time).
Weight and height were measured and body mass index (BMI)
was interpreted by the WHO 2007 reference. During three con-
secutive years was recorded the measurements of three different
cohorts of school children (year 1= 197, 586 children; year 2=
257,576 children; year 3 = 286, 238 children. Legal and standard
measures that meet healthy nutrition guidelines for school stores
(2100 establishments) were included.

The combined prevalence of obesity during the three consecu-
tives school years was 32.5%, 30.1% (p value < 0.02) and third year
30.9% (p value < 0.01). More than 30,000 teachers were trained,
and one million of food catalogs were distributed to the parents.
A didactic collection for health promotion was delivered to school
age children. The program was recognized as a successful practice
in México because the significant decrease or containment of the
obesity prevalence, the high level strategic leadership of the gov-
ernment authorities, the inclusion of health in education policies,
the monitoring system (evolutionary chart of health), the coordi-
nation, the alliances with the food and beverages industry, and the
implementation of a social marketing campaign.

Monitoring, evaluation and surveillance are key strategies re-
lated to obesity prevention. It is necessary to assure the sustaina-
bility of the childhood obesity programs in Mexico.
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AN INVESTMENT FRAMEWORK IN NUTRITION:
CURRENT PROGRESS IN COSTING AND FINANC-
ING THE SCALE-UP OF EVIDENCE-BASED NUTRI-
TION INTERVENTIONS
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World Bank.

The analytical framework established in Scaling Up Nutrition:
What will it Cost? provided the foundation for the World Bank,
with support from the Bill & Melinda Gates Foundation (BMGF),
to undertake a series of country-level analyses to determine re-
sources needed to scale up high-impact interventions to improve
early childhood nutrition. These studies use country-level costs
and other data to provide country-tailored guidance on resourc-
es needed to scale up cost-effective scenarios which depend on
cost-effectiveness considerations, financing constraints and coun-
try-specific priorities. In 2016, the World Bank, Results for De-
velopment Institute, and 1,000 Days, with support from BMGF
and the Children’s Investment Fund Foundation (CIFF) released
innovative, in-depth costing analyses and developed a global in-
vestment framework for achieving four of the six global nutrition
targets. While the global and country-based findings are extremely
useful in setting nutrition agendas, they are limited by the inability
to identify the optimal allocation across intervention of a given
‘purse’ of resources. To address this constraint, a new optimization
tool, Optima Nutrition, has been developed and piloted through
a partnership between the World Bank and the Burnett Institute,
with financing from BMGF. The tool allows the user to determine
allocative efficiency across nutrition interventions within a given
country and to better understand existing costing structures of nu-
trition interventions. These advances will help to catalyze domes-
tic and external investments for nutrition results. This session will
present analytical innovations, as described above, to determine
the costing and financing needs for scaling up evidence-based
nutrition interventions. The panel discussion will address issues
of feasibility, smart scale-up and ways to leverage the additional
financing needed.

Keywords: Maternal and child nutrition; health economics;
health financing; benefit-cost analysis
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LESSONS FROM INVESTMENT FRAMEWORKS
FOR NUTRITION IN SELECTED COUNTRIES

Dayton Eberwein, Julia.

PhD. Health Economist. World Bank, Washington, DC. USA.

The World Bank, in the partnership with the Bill and Melin-
da Gates Foundation, has undertaken a series of country-level
analyses to determine resources needed to scale up high-impact
nutrition-specific interventions in countries with high burden of
malnutrition in Sub-Saharan Africa and South Asia. These studies
offer an analysis of the common trends as well as factors explaining
the variation in estimated cost-effectiveness and economic bene-
fits of different interventions and intervention packages. Estimates
of the costs and benefits of scaling up a package of nutrition-specif-
ic interventions to improve nutrition outcomes during the critical
1,000 day window take into account country-specific factors such
as the current coverage of interventions, the available delivery
platforms, and the local costs for commodities, monitoring and
evaluation, and capacity building. In addition, the studies pro-
vide policymakers with several context-specific scale-up scenar-
ios, designed to maximize allocative efficiency in situations where
available resources for investments in nutrition are limited. The
proposed scale up scenarios are evaluated based on their cost-ef-
fectiveness (in terms of cost per DALY averted, life saved, and
case of stunting averted), as well as their potential contribution
to future economic productivity (estimated based on increases in
adult wages resulting from childhood stunting averted and/or on
improved IQ scores and consequent increases in wages resulting
from reductions in other forms of malnutrition [e.g. iodine defi-
ciency]). This presentation provides a synthesis of country studies
and their potential to drive political commitment and action and
to enhance allocative efficiency of nutrition resources.

Keywords: Stunting; cost-effectiveness; nutrition interven-
tions; economic productivity

A TOOL FOR OPTIMIZING EFFICIENCY: OPTIMA
FOR NUTRITION OPTIMA TOOL

Kakietek, Jakub.
PhD. Economist. World Bank Group. Washington DC USA.

The recent increase in the attention given to issues related to
nutrition has been precipitated partially by the growing body of
knowledge related to the economic impact of malnutrition as well
as the cost and benefits of scaling up key nutrition actions. One
key and persistent question asked by policy makers and nutrition
and health program managers which has not been addressed to-
date is: what allocation of funding across different interventions
would allow us to maximize nutrition and health impact while
minimizing costs? The existing analytic tools do not address this
critical question. A few existing ones, including LiST, OneHealth,
Profiles, the World Breastfeeding Costing Initiative tool, and the
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FANTA CMAM costing tool, estimate either costs or impacts of
different nutrition interventions. Each has its strengths but none
offers the analytical capability to integrate all of the following fea-
tures: (i) combine the estimates of cost, health impacts, and eco-
nomic impacts of scaling up nutrition interventions; (ii) compare
cost-effectiveness of different intervention and scale-up options;
(iii) systematically assess allocative efficiency of different scale-
up options (iv) use a formal mathematical optimization model to
identify the optimal allocation of a given level of resources to reach
specific nutrition and/or health outcomes. This session introduces
Optima nutrition, a mathematical model that uses an integrated
analysis of nutrition status, program, and cost data to determine
an optimal distribution of investment at different funding levels to
better serve the needs of decision-makers and planners. An initial
pilot application for Optima nutrition has been developed through
a partnership between the World Bank, the Bill and Melinda Gates
Foundation, and the Burnett Institute. Currently, the application
is focusing on child stunting and the plan is to incorporate other
outcomes such as anemia and wasting over time. The application
allows the user to 1) estimate the impact an intervention scale-up
will have on stunting prevalence and child mortality; 2) calculate
the cost of scale up under different cost function assumptions; 3)
for a given budget, calculate the optimal allocation of resources
among the seven interventions (that is, identify an allocation that
will produce maximum reductions in stunting or/and mortality);
4) for a given budget, calculate the optimal allocation of resources
among different geographic regions in a given country. This ses-
sion presents the structure of the model, and illustrates how the
model can be used with preliminary application in two countries.

Keywords: Allocative efficiency, Nutrition, Stunting, Cost-ef-
fectiveness, Optimization.
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EVIDENCE-BASED INTEGRATION OF NUTRITION
ACROSS MULTIPLE SECTOR PROGRAMS: HOW
CAN THIS BE DONE?

EFFECTIVE INTEGRATION OF NUTRITION INTO
OTHER SECTORS - OPPORTUNITIES AND CHAL-
LENGES

Menon, Purmina.

PhD. Senior Research Fellow. International Food Policy Research
Institute. Washington DC, USA.

Since the Lancet Series on Maternal and Child Nutrition was
published in 2013, and the launch of the global Scaling Up Nu-
trition (SUN) movement, there has been a strong resurgence of
multisectoral programming to improve nutrition outcomes. Mul-
tisectoral plans are being launched globally to address the mul-
tiple determinants of poor nutrition and across the globe, poli-
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cymakers, program implementers and researchers are grappling
with the complexity that multisectoral programs unleash. Many
multisectoral programs, especially those planned as part of na-
tional programs, have focused on coordination of sectoral actions
and identification of nutrition-focused actions that specific sectors
can undertake. Smaller multisectoral programs, often designed
and implemented by non-governmental organizations, may take
a more focused approach of delivering multiple streams of pro-
gramming to targeted households.

Ruel and Alderman (2013) laid out three approaches for actions
in other sectors to strengthen impact on nutrition: improving nu-
trition by improving critical underlying determinants [e.g., sanita-
tion, education, food security, poverty]; reframing sector-specific
programs to incorporate nutrition goals and actions [e.g., incorpo-
rating nutrition goals and specific actions into social protection or
other programs]; or delivering nutrition-specific interventions via
other sectoral program platforms. It is important to inquire which
of the three pathways to improving nutrition is most deployed in
the current wave of multisectoral programs. It is also important to
examine whether program planners are actively considering each
of these potential approaches. Not doing so can run the risk of
deploying actions in other sectors that are ineffective (in the best
case) or have negative spillover effects (in the worst case).

Multisectoral programs can place a significant burden on pro-
gram planners, implementers, evaluators, and potentially even on
households. It is critical therefore, that program planners reflect
adequately on whether interventions in other sectors do what they
are ultimately tasked with - i.e., that they close gaps in the multiple
determinants of poor nutrition in ways that support families most
effectively and without negative side effects.

In this talk, I will draw on policy and program evaluation expe-
riences in South Asia to reflect on some of the operating models of
multisectoral programs, and the opportunities and challenges that
face policymakers, program planners and researchers.

Keywords: Multisectoral programs, integration, learning

MAKING COLLABORATION THE DEFAULT TO
ACHIEVE GENUINE MULTISECTOR NUTRI-
TION PROGRAMMING - A NEW APPROACH IN
TIMOR-LESTE

(Grieve, Heather; ?De Sousa, Erkulanu; ®Arakelian, Meghan.

MMND MPH Senior Nutrition Advisor. Department of Foreign
Affairs and Trade. Timor-Leste; @Technical Lead- Nutrition.
Partnership for Human Development -Timor-Leste; ®Project
Manager Catalpa International Timor-Leste.

Despite significant progress being made to combat malnutri-
tion in Timor-Leste, preliminary data from the 2016 Demograph-
ic and Health Survey indicates that undernutrition (in particular,
wasting, stunting and anaemia) in women and children contin-
ues to be a major development issue, across all municipalities and
wealth quintiles and in urban and rural areas. On the contrary,
the prevalence of overweight and obesity is increasing raising con-
cerns of the emerging double burden of malnutrition.
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Global evidence suggests that no single policy, approach or
intervention can create sustained reductions in malnutrition.
Instead, a mix of coordinated interventions, across sectors is re-
quired to address all causes of malnutrition across the lifecycle .

While integrated cross-sector programming presents great po-
tential, the evidence-base on which to achieve this is still weak.
In practice, poor program targeting, design, implementation and
evaluation has limited the evidence of impact. Similarly as m nu-
trition interventions and mobile technology tools targeting be-
haviour change are still emerging, very few impact evaluations are
available to draw lessons from. .

Building on a political commitment to combat malnutrition
through the National Action Plan for a Hunger and Malnutrition
Free Timor-Leste (2014- 2025), in partnership with the Nation-
al Council for Food Security, Sovereignty and Nutrition (KONS-
SANTIL) the Australian Government is supporting partners to
develop a cross-sector collective nutrition impact pilot ‘Hamutuk’
Hamutuk is developing a mobile technology tools including a cus-
tom-made application to strengthen traditional behaviour change
communication strategies, to ensure multi-sector collaboration is
‘default’ and existing delivery platforms are used effectively to tar-
get nutrition promoting messages to households.

End of program outcomes include improving household nu-
trition promoting behaviours improving active collaboration be-
tween partners and ensuring uptake of the model by the Govern-
ment.

Hamutuk will allow the Government to measure the collective
impact of nutrition specific and nutrition sensitive interventions
and support their endeavors to end hunger and malnutrition
through effective multisector nutrition programming

National Statistics Directorate (NSD) Timor-Leste, Ministry of
Finance Timor-Leste and ICF Macro Timor-Leste Demographic
and Health Survey 2016

WHO 2014. National Survey for Non-communicable disease risk
factors and injuries: using WHO STEPS approach in Timor-Leste

Ruel M.T. and Alderman H. 2013. Nutrition-sensitive interven-
tions and programmes: how can they help to accelerate progress in
improving maternal and child nutrition? The Lancet 382(9891),
536-551

Evidence-based interventions for improvement of maternal
and child nutrition: what can be done and at what cost?Prof Zu-
Ifiqar A Bhutta PhD,Jai K Das MBA,Arjumand Rizvi MSc,Michelle
F Gaffey MSc,Neft Walker PhD,Prof Susan Horton PhD,Prof Pat-
rick Webb PhD,Prof Anna Lartey PhD,Prof Robert E Black PhD,
The Lancet - 3 August 2013 ( Vol. 382, Issue 9890, Pages 452-477)

International Food Policy Research Institute. Global Nutrition
Report 2014: Actions and Accountability to Accelerate the World’s
Progress on Nutrition. Washington, DC

Barnett, 1., Scott, N., Batchelor, S. and Haddad, L. (2016). Dial
‘N’ for Nutrition? A Landscape Analysis of What We Know About
m-Nutrition, m-Agriculture and m-Development. IDS Working
Paper, 2016(481).

Keywords: Multi-sector , stunting, m-nutrition
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LINKING AGRICULTURE, GENDER, NUTRITION
AND MICROCREDIT INTERVENTIONS IN BANG-
LADESH: WHAT ARE WE LEARNING ABOUT CON-
VERGING AND INTEGRATING TO REACH HOUSE-
HOLDS WITH MULTIPLE INTERVENTION STREAMS

Siraj, Saiga; ?Kumar, Neha; ®Ruel, Marie; “Menon, Purmina;
®Avula, Rasmi; ?Quisumbing, Agnes; ®Afsana, Kaosar; "Miah,
Mohammad Mamun; ®Haque, Raisul; ®Hossan, Belayet; "“Begum,
Anjuman Ara; ""Hoddinott, John.

MSr. Project Manager. TRAIN Project. International Food Policy
Research Institute (IFPRI). Bangladesh; ®PhD, Senior Research
Fellow, International Food Policy Research Institute (IFPRI), USA;
®PhD, Division Director,Poverty, Health and Nutrition Division,
International Food Policy Research Institute (IFPRI), USA; “PhD,
Senior Research Fellow, International Food Policy Research
Institute (IFPRI), India; ®'PhD, Research Fellow, International Food
Policy Research Institute (IFPRI), India; ©PhD, Director Health
Nutrition and Population Program, BRAC, Bangladesh; ?Senior
Sector Specialist, Health Nutrition and Population Program,
BRAC, Bangladesh; ®PhD, Program Head, Health Nutrition

and Population Program, BRAC, Bangladesh; ®'Sr. Manager,
Dabi Operation, Microfinance Program, BRAC, Bangladesh;
%Manager, Gender Justice & Diversity Division, BRAC,
Bangladesh; “"D. Phil, Babcock Professor of Food & Nutrition
Economics and Policy, Division of Nutritional Sciences, Cornell
University, USA.

It is recognized that leveraging agriculture to address nutrition
must also address gender-related challenges. However, program
experiences and the literature are limited on the types of integrat-
ed intervention models that can do this most effectively and efhi-
ciently. IFPRI, in collaboration with BRAC, launched the TRAIN
(Targeting and Realigning Agriculture for Improved Nutrition)
study in Bangladesh to test different combinations of interven-
tions for strengthening agriculture-nutrition linkages. The four
components combined in an additive manner across the interven-
tion arms are (1) credit offered to women, (2) behaviour change
communication related to health and nutrition, (3) nutrition-sen-
sitive agriculture extension services and (4) gender sensitization
and community mobilization.

In the context of designing the interventions to be tested, we
identified several opportunities and challenges within existing
platforms or specific programs implemented by BRAC.

Opportunities:

BRAC’s existing microcredit platform ‘Dabi’ works through a
unique ‘credit plus’ approach, addressing the special needs of poor
populations. Dabi provides loan only to women for investment in
any productive sector, thus bringing a gender-lens to the credit
program by design

BRAC’s Gender Quality Action Learning (GQAL) program has
developed and implemented an established a set of interventions
to target specific social issues, and was open to exploring opportu-
nities to integrate nutrition-related gender concerns.

BRAC’s vast experience in implementing intensive behaviour
change counselling programs for infant feeding and maternal nu-
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trition through their health worker network BRAC’s experience in
implementing large scale programs on crop cultivation, fisheries,
and poultry & livestock for horizontal & vertical production

Challenges:

Different sector-specific BRAC programs deliver their inter-
ventions at scale and with focused intensity to deliver impact.
While aiming to reach households with each stream in an integrat-
ed manner, it is unclear whether it will still be possible to ensure
integration at the same intensity as is possible with more vertical
programs. Identifying ways in which the delivery of the integrated
package will be as effective as the individual streams is a key chal-
lenge, therefore.

The initial vision for the TRAIN interventions was that specific
services would be offered free of cost to beneficiaries. At the same
time, as BRAC moves towards a broader institutional entrepre-
neurship/business model, there are likely to be challenges to this
initial vision.

The GQAL gender platform has not yet been used specifically
to address issues of intrahousehold allocation of work, food and
resources in relation to agriculture and nutrition. Although there
are natural linkages between gender issues and nutrition, the in-
tegration of new specific topics into a gender platform that is fo-
cused on broader social issues may pose challenges.

Overall, however, our experience to date suggests that the vi-
sion for improving nutrition has high-level support in BRAC, as
does the understanding that improving nutrition will take multi-
ple streams of programming to come together on the same vulner-
able households. Our study will examine the potential for integrat-
ing three significant streams — agriculture, gender and nutrition
behaviour change communications, while other efforts at BRAC
will also examine the integration of additional sectors.

Keywords: Agriculture, gender, nutrition, microcredit, inte-
gration

INTEGRATION AND SCALING UP NUTRITION
WITHIN NGO PROGRAMS - CHALLENGES AND
OPPORTUNITIES IN BANGLADESH

WAfsana, Kaosar; ?Rifat, Mahfuza; ®Ara, Riffat.

MPhD. Director. Health Nutrition & Population. BRAC. Dhaka.
Bangladesh.; @PhD. Programme Head. Health Nutrition &
Population. BRAC. Dhaka. Bangladesh; ®Msc. Nutritionist. Health
Nutrition & Population. BRAC. Dhaka. Bangladesh.

BRAC, the largest non-governmental organization (NGO) in
the world born in Bangladesh has been implementing interven-
tions through multidimensional approach. Nutrition is one prime
focus of BRAC along with micro-finance, agriculture, education,
health care services, water, sanitation & hygiene, social protection,
climate change, human rights, community empowerment and so
on. Nutrition programme addresses improved infant and young
child feeding (IYCF) practices of under-two children, enhances
food diversity of pregnant and lactating women (PLW) and pro-
motes healthy diets of adolescent girls including micro-nutrient
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intake of under-five children, PLW and adolescents. Current-
ly, nutrition interventions are being implemented in 233 rural
sub-districts and 11 city corporations (nearly half of the country)
reaching 7.2 million under two children, 3 million PLW and 9 mil-
lion adolescent girls, and in 61 districts reaching 10 million under
five children for micro-nutrient powder. The trained front-line
community health workers demonstrate and counsel mothers of
children and PLW, render health education to adolescents and sell
micro-nutrients sachets for under-five children. Over the years,
there has been significant improvement of behavior and practices
in IYCF and maternal nutrition, and reduction of anemia among
under-five children. Despite recognizing the importance of mul-
ti-sectoral approaches, BRAC is facing challenges of integrating all
development programmes. Nutrition is integrated with health and
population interventions with WASH being promoted. While de-
signing all those development programmes (quite large in popu-
lation and geographic coverage), integration is not considered due
to different donors’ requirements, and tendency to make direct
and specific impact of individual programmes. With the support
of Nutrition International (based in Canada) formerly Micro-Nu-
trient Initiative, BRAC is exploring pathways for integration in
Bangladesh. The knowledge and evidence generated through this
method will have wider impact not only on nutrition and health
status but also on major socio-economic indicators if integration
factored into design which will be easily usable.

Keywords: BRAC, Bangladesh, nutrition, integration, chal-
lenges
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EVIDENCE-INFORMED DESIGNING OF INTE-
GRATION OF NUTRITION INTO MULTIPLE-SEC-
TOR BRAC PROGRAMS (INBP) - OVERVIEW OF
THE RESEARCH DESIGN
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Muhammad Mahbub; ?Habicht, Jean-Pierre.

MSenior Technical Advisor. Nutrition International; ®Professor,
Cornell University; ®Independent Consultant; “Consultant,
Nutrition International.

Establishing multi-sector, nutrition-specific and nutrition-sen-
sitive interventions is critically important as a strategy to ensure
sustainable interventions to improve nutrition of women, ado-
lescents and children. Designing such strategies presents many
challenges and, to date, there is insufficient evidence to provide
guidance to the systematic design and integration of nutrition into
multiple sectors. The Nutrition International has applied a series
of interdependent research methods to identify these barriers par-
ticularly related to adolescent nutrition; understand in-depth the
individual, household, and community factors affecting nutrition;
and explore existing and potential service delivery options to in-
form the designing of integration of actionable nutrition pack-
ages (ANP) into multi-sector BRAC programs. BRAC is a Bang-
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ladesh-based NGO known globally for its largest national-level
programs. This presentation provides an example of systematic
guidance on HOW nutrition can be integrated into at-scale mul-
ti-sector programs and HOW its application can further inform
policy makers on their efforts directed to sustainably improve nu-
tritional status of the vulnerable populations.

Keywords: Multi-sector, Integration, Program, Adolescent

STRATEGY FOR INTEGRATED LINKAGES BE-
TWEEN SERVICE DELIVERY AND HOUSEHOLD
UTILIZATION ACROSS PROGRAMS

(L ee, James; ?Jalal, Chowdhury Jalal; ®Bhuiyan, Muhammad
Mahbub; “Habicht, Jean-Pierre; “Pelto, Gretel.

Mindependent consultant; ?Senior Technical Advisor, Nutrition
International; ®)Consultant, Nutrition International; “Professor,
Cornell University, USA.

Large multi-sectoral service delivery platforms offer an oppor-
tunity to integrate nutrition across a broader range of activities
than the Health sector alone. Yet identifying the optimum points
for intervention in complex programmes presents a challenge. Us-
ing the example of rural Bangladesh, this presentation describes
a sequence of project design research steps to map the contact
points and interventions that could address anaemia in adolescent
girls. Steps discussed include the mapping of Project Impact Path-
ways (PIPs) for existing services; formative research to describe
the operational issues affecting household utilization of these same
services; systematic data collection to identify nodes and networks
through which health and nutrition information is routinely
passed; and focused ethnographic investigation of adolescent con-
sumption and common food proscriptions and prescriptions with
a bearing on consumption of iron-rich foods. The presentation
concludes by demonstrating the contribution of these steps to the
identification of both a set of service “offerings” that can impact
adolescent nutrition and the optimum means to deliver them.

Keywords: Adolescent, iron, integration, qualitative, Bangla-
desh.
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TRANSITION FOOD SYSTEMS AND SHIFTING DI-
ETS IN LOW- AND MIDDLE-INCOME COUNTRIES:
WHAT DO THEY LOOK LIKE NOW, AND WHERE ARE
THEY HEADED?

THE CASE OF PASTORALISM IN NORTHERN
KENYA: FOOD, WATER, LAND AND LIVELIHOODS

Fox, Elizabeth; ?Fanzo, Jessica.

MPhD. Hecht-Levi Postdoctoral Fellow. Berman Institute of
Bioethics. Johns Hopkins University. USA.; @PhD. Bloomberg
Distinguished Associate Professor of Global Food and
Agriculture Policy and Ethics. Director, Global Food Ethics and
Policy Program. Johns Hopkins University. USA.

Pastoralists in northeastern Kenya are experiencing significant
difficulties in preserving their traditional livelihoods due to var-
ious factors including population pressures and environmental
stresses induced by climate change. These challenges affect their
ability to access key resources, such as food and water. Govern-
ment policies promoting alternative livelihoods for pastoralists,
including sedentarization and modernization, often diverge from
traditional pastoralists’ culture, values and practices. There are
questions as to whether such policies should be embraced in the
long-term. In this study, we identified the dilemmas and challeng-
es faced by pastoralists in the context of sedentarisation, mod-
ernization, and traditional practices of transhumance. We also
explored coping mechanisms pastoralists use to adapt to those
challenges. We completed semi-structured interviews and a Pho-
tovoice project with nomadic and sedentarized pastoralists from
the Borana Oromo and Turkana ethnic groups in Isiolo, Kenya.
The interviews were coded for key themes using grounded theory.
Both sedentarized and nomadic pastoralists lacked access to key
resources essential for survival; lack of water and sanitation were
highly salient themes. There was a disconnect between develop-
ment plans and priorities of pastoralist communities, and seden-
tarization programs and policies often did not improve pastoral-
ists’ access to food or water. Additionally, sedentarized pastoralists
indicated high levels of unemployment, and identified a number
of microbusinesses that could be used as alternative livelihoods,
such as charcoal burning, and fruit and vegetable stands. Nomadic
pastoralists expressed concern of the reliability of these alterna-
tive livelihoods. Both nomadic and sedentarized pastoralists rec-
ognized the tradeoffs of alternative livelihoods to environmental
degradation and deforestation. Traditional coping mechanisms
were mentioned by both pastoralist groups, but were exceedingly
hard to implement in the wake of more severe climate change and
of increased conflict between ethnic groups (as a result of com-
petition for scarce resources). As opposed to top-down strategies
that assume modernization as an appropriate transition for pas-
toralist communities, integration of the traditional and cultural
needs, knowledge and practices of pastoralist communities could
be essential to informing how pastoralists transition their liveli-
hoods in the future.
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After decades of military rule, in 2011 Myanmar made signifi-
cant reforms towards a demographic government. While the mil-
itary still has a strong presence in the country, the reforms have
led to the removal of sanctions and market liberalization including
increased trade and foreign investment. These economic reforms
have undoubtedly led to significant changes within Myanmar, in-
cluding to the local food environment. This has implications for
the burden of malnutrition in the country. Undernutrition contin-
ues to persist in the country with 8% of Burmese children acutely
malnourished and 40% stunted. At the same time, overweight/
obesity levels are increasing in the country - 30.8% of women
are overweight/obese and 11.8% have been diagnosed with Type
2 Diabetes. The Burmese are experiencing both nutritional and
epidemiological transitions. However, there are gaps in knowl-
edge about how those transitions are related to the local food en-
vironment. To address this gap, this study uses food environment
mapping, market and consumer surveys, as well as focus group
discussions to describe the changing food environment in both
urban and rural townships in Myanmar. The food environments
in the study settings examined were dynamic and largely dominat-
ed by the informal food sector, particularly in rural settings. Ur-
ban food environments had greater diversity in the types of food
outlets (e.g., supermarkets, street foods, etc.), as well as the types
of foods sold, as compared to rural food environments. Although
rural settings still have access to packaged processed foods, these
foods are much more accessible in urban settings. By characteriz-
ing the food environment in rural and urban settings in Myanmar,
this study will help inform the identification of potential points for
intervening to simultaneously tackle the multiple burdens of mal-
nutrition within the context of different food environment typolo-
gies. It is likely that different policy and programmatic approaches
will be needed in rural and urban settings in the country.

Keywords: Nutrition transition, food environment, trade lib-
eralization
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HEALTH IMPACTS OF FOOD SYSTEMS: IDENTIFY-
ING LEVERAGE POINTS FOR CHANGE

Rocha, Cecilia.

PhD. Economist. Centre for Studies in Food Security. Ryerson
University. Canada.

The presentation discusses a recent report prepared by the
International Panel of Experts on Sustainable Food Systems (IP-
ES-Food). The report is primarily concerned with the political
economy of evidence, where food systems intersect with health.
It looks at how underlying dynamics and power relations shape
the health impacts of those systems, and shape our understand-
ings of those impacts. The report takes a public health perspective,
which entails a focus on primary disease prevention, management
of chronic conditions, and the general promotion of health, aim-
ing to identify how the root causes of harm could be addressed. It
therefore emphasizes the need for detecting social, structural, and
environmental determinants of health associated with food sys-
tems, and interventions that can potentially benefit many people at
a time, ensuring and enhancing conditions for population health.
Furthermore, it is hoped that this report can contribute towards
a better valuation of the health impacts of food systems and their
consideration in policy making.

The discussion of health impacts in food systems is grouped
into five channels of impact -- Occupational Hazards; Environ-
mental Contamination, Compromised & Contaminated Foods;
Unhealthy Dietary Patterns; and Insufficient Diets. The analysis is
focused on health impacts which: a) appear to be most serious;
b) have an impact on large numbers of people; and c) have the
strongest associations with the food system. Compounding fac-
tors in the analysis include: i) systemic blind spots in the evidence
base; ii) the ability of powerful actors (e.g., the food industry) to
shape the evidence and frame the discussion; and iii) the complex-
ity created by interconnected and mutually reinforcing problems.
The report concludes with suggestions on systemic leverage points
for change.

Keywords: Health impacts; food systems; food policy; food
industry; public health.
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LINES TO GUIDE POLICIES, PROGRAMMES AND
CONSUMERFOOD AND NUTRITION EDUCATION
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Consultant. Food and Agriculture Organization of the United
Nations, Rome, Italy; ©Ed.D. Nutrition Officer. Food and
Agriculture Organization of the United Nations, Rome, Italy.

The need for food-based dietary guidelines (FBDGs) to guide
national food-related policies and programmes including food
and nutrition education programmes is increasingly recognized.
However, there has been a lack of information on how FBDGs are
implemented by national entities, and a lack of guidance on carry-
ing out implementation beyond dissemination. This presentation
will describe the findings of a study conducted to obtain a snapshot
of country actions of FBDGs implementation. A literature review
and key informant interviews with staff and researchers in govern-
ment ministries, national nutrition organizations and academia in
27 countries were used. The inquiry was based on the social-eco-
logical model. Results obtained will be presented; and some pre-
liminary recommendations on how to maximize the impact of
FBDGs are given, which include the need for a consumer-centred
approach; an implementation plan with built-in monitoring, eval-
uation, and funding; the need to target all policies/programmes
that influence food, and the need to target policymakers as well as
educators and the general public.

Keywords: Food-based dietary guidelines; implementation; food.
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STRENGTHENING CROSS-SECTORAL COUNTRY
CAPACITY FOR EVIDENCE-INFORMED DECISION-
MAKING TO SCALE

SUPPORTING POLICIES, PROGRAMS, AND ENA-
BLING ACTION THROUGH RESEARCH: THE WAY
FORWARD

Gillespie, Stuart.

International Food Policy Research Institute (IFPRI). United
Kingdom.

Strengthening cross-sectoral country capacity for evidence-in-
formed decision-making to scale-up nutrition

Over the last decade, nutrition has moved from a neglected de-
velopment challenge to one that is centre stage in many high-level
speeches and country plans. This rise in political commitment has
to be matched by large-scale and effective action on the ground
that accelerates positive change. If not, the bubble will burst....or
deflate slowly....as other development challenges come to the fore-
front. Within the nutrition community, the focus is now squarely
on implementation and impact. Decision-makers, wherever they
are, have to make judgements based on knowledge. Knowledge of
the problem and potential solutions -- and the way it’s framed and
communicated -- is one of the fundamental drivers and pre-req-
uisites of an “enabling environment” for nutrition. Knowledge de-
rives from evidence and from experience. Evidence of what works,
in different contexts, is growing and there’s an increasing focus on
why certain programs work or don’t work; more and more evalu-
ations are opening up the black box of implementation to shine a
light on the pathways of impact. And increasing attention is being
paid to “stories of change” which capture real-world experiences
of decision-makers as they come to terms with the complex mul-
ti-sectorality of nutrition. This short presentation seeks to bring
together lessons learnt in the management and development of
large research programs or consortia which attempt to strengthen
and expand the knowledge base on nutrition. Transform Nutri-
tion, LANSA, Stories of Change and now the SPEAR (Supporting
Policies, Programs and Enabling Actions through Research) flag-
ship of the Agriculture for Nutrition and Health (A4NH) program
have all operated in this knowledge arena in recent years. What
has been learnt about the way in which evidential and experiential
knowledge can be effectively brought to bear in different contexts.
What types of evidence can turn keys, open doors, and change
minds? Why is it so important to properly document experienc-
es of nutrition champions and decision-makers in navigating re-
al-world roadblocks and hurdles to drive an agenda forward? How
do we learn from success, or from failure?

Keywords: Decision-makers, nutrition, research

118 Ann Nutr Metab 2017;71(suppl 2):1-1433

THE STATE OF EVIDENCE GENERATION TO SUP-
PORT NUTRITION PROGRESS IN THE COMPRE-
HENSIVE AFRICA AGRICULTURE DEVELOPMENT
PROGRAMME (CAADP)

Covic, Namukolo.

PhD. Senior Research Coordinator. Poverty health and Nutrition
Division and Agriculture for Nutrition and health Programme.
International Food Policy Research Institute. Ethiopia.

The African Union’s Comprehensive Africa Agriculture Devel-
opment Programme (CAADP) seeks to accelerate economic de-
velopment through agriculture in recognition of agriculture being
a key economic livelihood for the continent. Over 75% of Africa’s
population depend on agriculture for their source of income and
livelihoods. From inception of CAADP, through the Maputo Dec-
laration in 2003, African Heads of State committed to spending at
least 10% of national GDP on Agriculture and aim for at least 6%
annual growth in the sector. Although addressing hunger was one
of the goals there were no specific nutrition targets stated. In 2011
NEPAD and FAO commenced a capacity strengthening programme
towards mainstreaming nutrition in national agriculture invest-
ment plans. In 2014 under the Malabo Declarations African Heads
of State reaffirmed the 2003 commitments but in addition includ-
ed specific nutrition targets within the broader objective of ending
hunger and malnutrition. The Malabo targets are to reduce stunting
to 10% and wasting to 5% by 2025. As a result, the CAADP results
framework now has some nutrition related indicators: undernour-
ishment, underweight, stunting, wasting, minimum acceptable diet
for children 6-23 months, and Minimum Diet Diversity for women.
There is now an agreed biennial review of CAADP starting in 2017.
There is, therefore, an opportunity to address diet quality and nutri-
tion within CAADP calling for greater attention to related evidence
generation and the challenges this presents.

The CAADP monitoring platform is the Regional Strategic
Analysis and Knowledge Support System (ReSAKSS) led by IFPRI
for the NEPAD Coordination Agency of the African Union. It is
structured to take place through Joint Sector Reviews at country
level with reporting at country, regional and continental levels
through ReSAKSS structures. Like SUN, the country level process
encourages multisectorality presenting opportunities for synergy
if greater alignment takes place. There are significant challenges
relating to generation of the needed data/evidence. For nutrition,
most African countries have relied heavily on DHS and UNICEF
MICS data but these are only collected every 3-5 years and limited
resources and capacity may lead to some surveys not being admin-
istered timeously. Some countries are now implementing annual
SMART surveys but these too have depended on external resourc-
es from development partners. An advantage of DHS data is that
it is collected in collaboration with National Statistics Offices who
also collect agriculture data but this needs to be better leveraged
for nutrition. It is important to take cognisance that effective-
ly monitoring nutrition to inform progress and policy decisions
goes beyond tracking trends. It also requires continued generation
of programme implementation data and evidence both quantita-
tive and qualitative to improve programme contextualization and
quality for subnational situations given the diverse contexts. It
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further requires that evaluators and researchers can be candid in
reporting and that decision makers become receptive to such re-
porting to develop genuine synergy among all relevant processes.
The state of evidence, challenges and opportunities for evidence
generation within CAADP will be presented.

Keywords: CAADP, nutrition evidence, agriculture and nutri-
tion, Africa

STRENGTHENING CAPACITY FOREVIDENCE-
INFORMED DECISION-MAKING IN AFRICA:
EVIDENT LESSONS AND OPPORTUNITIES

M Aryeetey, Richmond; ?Colecraft, Esi; ®Hailu, Tesfaye; “Kolsteren,
Patrick; “Lachat, Carl; ®'Taljaard, Christine; ©Verstraeten,
Roosmarijn.

PhD. Senior Lecturer. University of Ghana School of Public
Health. Legon. Ghana; @DrPH. Nutritionist. Nutrition and Food
Science Department. University of Ghana, Legon, Ghana;
®MSc. Nutritionist. Ethiopian Public Health Institute (EPHI).
Addis Ababa. Ethiopia; “Department of food safety and food
quality. Ghent University. Belgium; ©PhD. Nutritionist. Centre of
Excellence for Nutrition, North-West University, Potchefstroom
Campus, South Africa; ©®PhD. Nutritionist, Independent
Researcher, Belgium.

Background and objectives: Unacceptably high rates of
malnutrition in Africa persists, despite considerable knowledge
and technology to address its determinants. A missing link is the
access to and use of quality evidence. In the African context, there
is disconnect between evidence generators and users, effectively
limiting uptake of knowledge for better policies and programs. The
EVIDENT (Evidence-informed Decision-making in Nutrition and
Health) partnership was established in 2014 to address this gap.
EVIDENT aims to enhance Evidence-informed Decision-making
(EIDM) by bridging linking researchers and decision-makers and
strengthening their capacity to co-create solutions to address lo-
cal needs. EVIDENT’s EIDM framework proposes to identify and
prioritize information needs, systematically appraise existing evi-
dence, and translate it into concrete recommendations actionable
by responsible bodies. We present the findings of a project eval-
uation, conducted in 2016 to determine stakeholders” perception
of the added value and quality of EVIDENT, and lessons learned
regarding drivers, barriers, and opportunities for EIDM in Africa.

Methodology: The evaluation used mixed methods including
in-depth interviews of EVIDENT partners and stakeholders; pro-
ject documentation including partner meeting minutes, protocols,
and annual reports; and an online survey administered to partners
and stakeholders. The evaluation focused on i) the implementa-
tion of activities with regard to EVIDENT’s goal, expected out-
puts, and milestones; ii) barriers, challenges and opportunities for
a future EVIDENT; and iii) lessons learnt for EIDM.

Results: EVIDENT achieved the goals of championing EIDM
in Africa through: capacity strengthening (delivering courses in
evidence synthesis and contextualisation; n=70 persons), tool de-
velopment (Evidence synthesis guidance and process tools devel-
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oped), understanding EIDM landscape in different contexts (four
country case-studies explored current country-specific EIDM
procedures), and responded to local priorities (5 systematic re-
views on various topics currently being conducted). EVIDENT
has also recognized the need to ensure good Africa-based lead-
ership and coordination; Ghana and South Africa are currently
sharing coordination role in EVIDENT. EVIDENT’s challenges
included insufficient funding arrangements, leading to inadequate
time commitment by partners, feeling of disconnectedness while
working virtually, and initial lack of experience in EIDM. Despite
these, EVIDENT was well received, globally. Lessons learnt from
implementing EVIDENT includes: existence of high demand
for EIDM at both regional and country levels, need to establish
partnerships with existing regional/global platforms (e.g. SUN,
CAADP, etc.) for sustainability, EIDM needs to adapt processes
to individual settings rather than a one-size-fits-all approach, and
realization that evidence synthesis (e.g. systematic reviews) takes
more time to achieve results than often expected.

Conclusion and recommendations: EVIDENT has become
a champion of EIDM in nutrition in Africa. Continued efforts fo-
cusing on leadership, creation of demand for evidence in nutrition
policy and programming in Africa, are needed to capitalize on the
investment made in capacity throughout EVIDENT's lifetime. The
lessons from the evaluation can contribute to future perspectives on
EIDM in Africa and elsewhere.

Keywords: Decision-making, lessons learnt, evaluation, Afri-
ca, evidence
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THE CHANGING NUTRITION LANDSCAPE: IMPLI-
CATIONS FOR RESEARCH

UNSCN TRACKING EMERGING
BROKERING KNOWLEDGE

Oenema, Christine Hendrika.

ISSUES AND

Coordinator. United Systems Standing Committee on Nutrition.

The United Nations Standing Committee on Nutrition was re-
newed in 2016, resulting in a new Strategic Plan for the period
2016-2020. Its main task is to maximize coherence of nutrition
policy and advocacy in the UN system as well as to support the
consistent and accountable delivery by the UN system at country
level. The achievement of these objectives is supported by among
others, the exploration of new and emerging nutrition related is-
sues and the active brokerage of new knowledge and insights

Since early 2016 UNSCN has participated in several academ-
ic fora and conferences. It has inquired among its members about
emerging issues that are related to their work or impacting on it.
Also in 2016, the UN General Assembly launched the UN Decade of
Action on Nutrition. The Decade is organized around 6 action areas:

« Sustainable and resilient food systems for healthy diets;

« Aligned health systems providing universal coverage of es-
sential nutrition actions;
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« Social protection and nutrition education;

« Trade and investment for improved nutrition;

« Safe and supportive environments for nutrition at all ages and;

« Strengthened governance and accountability for nutrition

Since the finalization of the work program for the Decade, gov-
ernments have started to make SMART commitments to support
the success of the Decade. In addition action networks are being
formed and shaped in an organic way to support the delivery of
results in the 6 action areas.

The current challenge is if we know enough to deliver sustain-
able results? Are the current areas of interest that are covered by
knowledge platforms and current research by academia sufficient
to support the intensification of sustainable actions and results,
ultimately leading to the elimination of all forms of malnutrition
in 2030? In addition: do we know enough about the large range of
actors and their respective contributions? How do we ensure good
governance for nutrition?

During this seminar UNSCN will present some emerging issues
related to nutrition and explore how well they are being covered by
current research as well as where questions remain to be answered.

Keywords: Emerging issues, research

SUSTAINABLE FOOD SYSTEMS? EXPLORING
THE CROSS ROAD BETWEEN POLICIES AND RE-
SEARCH IN THE COMMITTEE ON WORLD FOOD
SECURITY

Caron, Patrick.

PhD. HDR. in Geography. CIRAD, Montpellier, France. Chaiperson
of the High Level Panel of Experts on Food Security and
Nutrition of the CFS.

The Committee on World Food Security (CFS) is the foremost
inclusive and evidence-based international and intergovernmen-
tal platform for food security and nutrition (FSN), where policies
can be designed, interventions can be coordinated, options can be
shared and decisions at different levels can be prepared.

The High Level Panel of Experts on FSN (HLPE), science-policy
interface of the CFS, was created in October 2009, as an essential
element of the reform of the CFS, with three key functions: (i) as-
sess and analyze the current state of FSN and its underlying causes;
(ii) provide scientific analysis on specific policy-relevant issues; and
(iii) identify critical and emerging issues for FSN. All the HLPE
reports are available online: http://www.fao.org/cfs/cfs-hlpe/en/.

The HLPE organizes an inclusive scientific dialogue, building
upon the diversity of disciplines, backgrounds and knowledge
systems. It thrives to propose a common language, clarify contra-
dictory information and knowledge, elicit the backgrounds and
rationales of controversies: “One of the key roles of the HLPE re-
ports is to help members and participants in CFS to understand
why they disagree” (MS Swaminathan, 1st HLPE Chairperson).

In 2014, in its first note on critical and emerging issues for
FSN, the HLPE highlighted the importance of healthy nutrition
in changing food systems. Globally, one person in three today is
malnourished. If current trends continue, this figure will reach one
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in two by 2030. The human health, environmental, economic and
social consequences of malnutrition are crippling and the burdens
created by malnutrition are transmitted across generations. Un-
derstanding the causes of this situation is key to any action to im-
prove nutrition. It requires considering recent evolutions of diets
and food systems and their drivers: how and why do diets change?
What are the links between diets, consumption and consumer
habits and food systems? How do changes in food systems affect
changes of diets, and therefore health and nutritional outcomes?

Building on the momentum of the International Conference
on Nutrition (ICN2) in 2014, the UN Decade of Action for Nu-
trition and the SDGs, the CFS requested the HLPE to produce a
report on Nutrition and food systems. The purpose of this report
is two-fold: (i) to analyse the ways in which food systems and di-
etary patterns interact and result in nutritional outcomes for in-
dividuals; and (ii) to highlight effective policies and programmes
that shape food systems in order to contribute more effectively to
improved nutrition and ensure the right to healthy food for all in
a sustainable way.

The report identifies three main elements of food systems
(food value chain, food environment, and consumer behaviour)
on which policies can act to improve diets and nutrition outcomes.
It provides examples of successful policies and programmes and
concrete recommendations to different stakeholders on how to
progress towards this objective. It also points out to the need for
further interdisciplinary and inter-sectorial research covering all
the aspects of food systems, from production to consumption, to
help design more effective nutrition-sensitive policies and pro-
grammes adapted to different contexts.

Keywords: CFS, HLPE, nutrition, food systems

WHY AREN'T WE DOING MORE RESEARCH INTO
THE ROLE OF BUSINESS IN NUTRITION?

Haddad, Lawrence.

Executive Director, GAIN.

There is precious little research into the impacts of public pri-
vate partnerships in nutrition. Is this due to the lack of such PPPs
in nutrition or is it due to systemic factors in the research infra-
structure? If the latter, what are they and how can they be trans-
formed? The presentation addresses these questions.

Keywords: Business research
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NUTRITION, RESEARCH AND THE SDGS: LES-
SONS GARNERED FROM THE GLOBAL NUTRITION
REPORT ON CATALYZING PROGRESS TOWARDS
2030

MFanzo, Jessica; “Hawkes, Corinna; ®Udomkesmalee, Emorn.

MJohns Hopkins University and the Global Nutrition Report;
@City University of London and Centre for Food Policy; ®Institute
of Nutrition of the Mahidol University in Thailand.

In 2015, UN Member States adopted 17 ambitious Sustaina-
ble Development Goals, with the aim of transforming our world.
Countries are currently working out how to make progress on
these goals a reality on the ground.

Two specific targets are directly relevant to nutrition: SDG Tar-
get 2.2. is to end malnutrition in all its forms; target 3.4 is to reduce
by 30% premature mortality from NCDs, which includes obesity
as an indicator. Decades of evidence show that ending malnutri-
tion will take much more than just specific actions designed to
prevent or treat it; it will take actions that address its underlying
causes, such as poverty reduction, education, gender equality, and
water and sanitation. At the same time, investing in nutrition can
deliver dividends for these sectors. The potential exists for an in-
tegrated approach to deliver not just nutrition but other targets as
well.

If we are to fully realise the ambition of the nutrition SDGs,
research will play a critical role. The 2017 Global Nutrition Report
(GNR) shows that all 189 countries for which data are available
are off course to meet obesity targets if current trends in continue
unabated. For the diabetes indicator, 8 countries had a probability
of 20.50 of meeting the 2025 target among men, and 26 countries
are likely to meet the target for women. 19 countries are on course
to meet the stunting target, 30 for wasting, 31 for overweight, and
20 for exclusive breastfeeding. The figures highlight the lack of
frequent data to make robust assessments of progress, and a lack
of evidence on how interventions can integrate and work best to
tackle multiple burdens of malnutrition.

The 2017 GNR will highlight a number of key research gaps
which need to be filled, from adolescent nutrition to ‘double duty’
actions which tackle malnutrition and other development chal-
lenges simultaneously. In this symposium, Professor Jessica Fanzo
will give a preview of some of the findings of the 2017 GNR, and
how research can help countries accelerate progress and ensure
accountability towards the SDGs - and improved nutrition out-
comes.

Keywords: SDGs, double duty, burdens of malnutrition, ac-
countability
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SCALING UP, SUSTAINING, AND SPINNING OFF:
ALIVE & THRIVE'S LESSONS ON INFANT AND
YOUNG CHILD FEEDING IN THREE COUNTRIES,
AND IMPLICATIONS FOR BEYOND

IMPACT: INTERVENTION RESULTS FROM ALIVE
& THRIVE

"Menon, Purmina; ®Nguyen, Phuong; ?Kim, Sunny; ®Saha, Kuntal
K; “Frongillo, Edward; ®'Ruel, Marie.; ©Rawat, Rahul.

MInternational Food Policy Research Institute; @PhD. Research
Fellow. International Food Policy Research Institute; ®World
Health Organization; “Professor. University of South Carolina;
©)Division Director. Poverty Health and Nutrition Division.
International Food Policy Research Institute.; ©Program Officer.
Bill & Melinda Gates Foundation.

An evidence-based package of maternal, infant and young
child nutrition (MIYCN) interventions can contribute to optimal
maternal and child nutrition and long-term human capital bene-
fits. Several MIYCN interventions recommended for global scale-
up are dependent on successful behavior change to strengthen
dietary practices and support the use of supplements. Although
evidence exists that behavior change interventions (BCI) using in-
terpersonal communications (IPC) work, lessons on effectiveness
at large-scale are limited. In a set of impact and process evalua-
tions of large-scale BCI that included IPC, mass media (MM) and
policy advocacy (PA) in Bangladesh, Viet Nam, and Ethiopia, we
examined impact on breastfeeding and complementary feeding
practices (in all three countries) and maternal nutrition behaviors
(in Bangladesh).

We used cluster-randomized impact evaluations in Bangladesh
and Viet Nam, and a before-after adequacy evaluation design in
Ethiopia. All evaluations used repeated cross-sectional surveys of
women with children in the appropriate age-group for the results
examined (0-6 months, 6-23 months). Statistical analyses examined
differences in change over time between intervention and compari-
son areas, adjusting for clustering and confounders (as needed).

Intervention impacts on infant feeding were predominantly
positive in all three countries. In Bangladesh, impacts were seen
on breastfeeding and complementary feeding practices (exclusive
breastfeeding, dietary diversity and minimum acceptable diet). In
Vietnam, impacts were seen on breastfeeding practices (exclusive
breastfeeding). In Ethiopia, although the adequacy evaluation de-
sign limits attribution, positive change was seen in several behav-
iors. The maternal nutrition study in Bangladesh found significant
impacts on a range of maternal nutrition behaviors, including up-
take of supplements and dietary diversity.

The type of delivery platform used for the IPC was related
to the achieved exposure to interventions among client popula-
tions. Exposure was high in Bangladesh for the IYCF support in-
terventions and the maternal nutrition interventions; both used
a large-scale non-governmental outreach platform that included
nutrition-focused workers. In Vietnam, where the delivery plat-
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form was through government health facilities that clients had to
access, exposure was moderate. In Ethiopia, exposure was lower
given delivery through a government health system platform and
multipurpose health workers.

Analyses of behaviour uptake in intervention areas in Bangla-
desh and Vietnam showed that Caesarian-section births, lack of
breastfeeding support at birth, and poor knowledge were associ-
ated with lower early initiation of breastfeeding. Return to work
before the child was 6 months old and maternal stress were associ-
ated with lower EBF in Vietnam; in both countries, low maternal
knowledge made EBF less likely. In Bangladesh, babies of mothers
in the lowest tertile of SES were less likely to achieve minimum
dietary diversity.

In conclusion, we demonstrate the feasibility and impact of de-
livering a set of MIYCN behaviour change interventions in multi-
ple contexts. Our results highlight the range of opportunities and
challenges offered by diverse intervention delivery platforms and
the contexts for intervention uptake. Looking forward, coupling
high quality and large scale BCI interventions with policies and
programs that address contextual behaviour-specific constraints
can deliver further substantial impact.

Keywords: Program evaluation, behavior change, scaling up,
breastfeeding, complementary feeding

ALIVE & THRIVE GENERATION 2: EXPANDING
OUR LEARNINGS TO NEW GEOGRAPHIES; NEXT
STEPS AND SUSTAINABILITY

M apping, Karin; “Hajeebhoy, Nemat; ®Alayon, Silvia; *Sanghvi,
Tina.

MProject Director, Alive & Thrive, FHI 360; @Bill and Melinda
Gates Foundation; ®Alive& Thrive, FHI 360 & Save the Children;
@Alive & Thrive, FHI360.

Delivering Maternal, Infant and Young Child (MIYCN) solu-
tions sustainably and on a large scale remains a challenge. High
intensity, short duration programs result in fewer lives saved than
efforts that build MIYCN capacity and strengthen systems. Embed-
ding programs and critical services within government policy and
regulatory guidelines has been effective across development sec-
tors, including MIYCN. Phase 1 (2009-2014) of A&T was designed
as a proof of concept to illustrate whether infant feeding practices
could be changed at scale, with sustainability incorporated to var-
ying degrees. In phase 2, one of the key learning objectives was to
gain a better understanding of the extent to which programs and
behaviors are sustained after grant funding ends. A sustainability
assessment is examining the determinants of phase 1 program sus-
tainability in Bangladesh and Viet Nam. These determinants may
be related to program activities or approaches A&T used during
phase 1 operations, or the result of organizational or contextual fac-
tors. We will share preliminary results from these assessments. We
will share implications on our current and future efforts.

Keywords: Sustainability, behavior change, replication, breast-
feeding, complementary feeding
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Track 4: Nutrition and Management of
Diseases
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PREVENTION OF TYPE-2 DIABETES IN OVER-
WEIGHT AND OBESE SUBJECTS. ACHIEVEMENTS
AND RESULTS FROM THE LARGE EU-PROJECT,
PREVIEW

THE PREVIEW INTERVENTION STUDY-PRELIMI-
NARY RESULTS FROM > 2,000 SUBJECTS ON BODY
WEIGHT AND RISKFACTORS FORTYPE-2 DIABETES

Raben, Anne.

Professor. Dep Nutrition, Exercise and Sports. University of
Copenhagen.

Type-2 diabetes (T2D) is one of the fastest growing chronic dis-
eases worldwide. The relative risk of T2D rises exponentially with
increasing body mass index (BMI) and people with diabetes have
a 2-4 times higher risk of dying from heart disease compared to
non-diabetics. Previous diabetes prevention studies have mainly
used the officially recommend diet. However, the FP6 EU project
“DiOGenes” showed that participants assigned to an ad libitum
diet with higher protein and lower glycemic index (GI) had a sig-
nificantly better weight maintenance and completion rate after an 8
weeks weight loss diet compared with the official dietary guidelines.
Whether such a diet is also efficient in diabetes prevention has not
yet been investigated.

The main objective of PREVIEW (PREVention of diabetes
through lifestyle Intervention and population studies in Europe and
around the World) is to determine if a high-protein, low-glycaemic
index (GI) diet in combination with moderate or high intensity
physical activity can prevent the development of type-2 diabetes
in pre-diabetic, overweight individuals, compared with a moderate
protein and GI diet. Furthermore, the interaction with the lifestyle
factors, habitual stress and sleeping pattern as well as behavioural,
environmental, cultural, and socioeconomic variables is also inves-
tigated.

The objectives are achieved from two lines of evidence: 1) A
worldwide, multicentre, 3-y randomised controlled trial (RCT) in
2,500 overweight and obese pre-diabetic participants from 9 inter-
vention centres and

2) Longitudinal population studies using data from 5 different
cohorts (about 130,000 subjects). The RCT in adults starts with an
8-wk weight loss phase (Cambridge Weight Plan®) followed by a
4-arm weight maintenance phase.

In the randomized controlled trial 2,326 adults (2/3 women)
were eligible after pre-screening > 15,600 and screening > 5,400
volunteers over a period of 1.5 years. A total of 1,856 (80%) partic-
ipants completed the weight loss phase successfully (= 8% weight
loss). Mean (+/-SE) body weight decreased by 10.7 + 0.4 kg (~11%),
fasting glucose by 0.4 + 0.1 mmol/L, HbAlc by 2.1 + 0.2 mmol/
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mol, and insulin by 4.5 + 0.4 mU/L (p< 0.001). Based on fasting
glucose >1/3 were no longer pre-diabetic after the weight loss phase.
After 1.5 years of ad libitum diet and exercise programs, preliminary
data analyses showed that weight loss was still ~10% of initial body
weight (completer analyses, n = 1,200).

The project is still in its active phase. In the RCT, large decreases
in body weight, glucose and insulin were seen after the initial 8 wk
weight loss. In those still participating after 1.5 y, weight loss was
well maintained. The effect of changing protein, GI and exercise in
the RCT will be disclosed when the 3 year intervention has been
completed. The first results on sleep and stress from the RCT, as well
as main analyses from the population studies are presented in the
other PREVIEW conference abstracts.

PREVIEW (www.previewstudy.com) (2013-2018) is funded by
EU FP7 grant # 312057 and national funds in NZ, AUS, and CAN.
The Cambridge Weight Plan® generously donated the formula diets
for all centres.

Keywords: Weight loss, diabetes prevention, diet, exercise
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THE PREVIEW POPULATION STUDIES: ROLE OF
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©PhD. Department of Nutrition, Exercise and Sports. Faculty of
Science. University of Copenhagen. Denmark.

Diabetes mellitus is one of the most common emerging diseas-
es of the 21st century. A healthy lifestyle, including diet, physical
activity and sleep, is a factor in a type 2-diabetes (T2D) preven-
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tion strategy. Within the PREVention of diabetes through lifestyle
Intervention and population studies in Europe and around the
World (PREVIEW) project, we studied cross-sectional and pro-
spective associations between lifestyle factors and diabetes in five
population studies.

From the Lifelines Cohort study (Netherlands), NQplus
study (Netherlands), Cardiovascular Risk in Young Finns Study
(YES; Finland), New Zealand Adult Nutrition Survey 2008/09
(NZANS), and the Quebec Family Study (QFS; Canada), data of
about 130,000 subjects were included. Follow-up information was
available for almost 71,000 subjects. Diabetes at baseline and fol-
low-up was ascertained using fasting glucose, HbAlc, and self-re-
ported diagnosis or medication use. Dietary intake was assessed
with food frequency questionnaires, 24-hour dietary recall, or a
3-day dietary record. Physical activity and sleep duration were
assessed with a self-reported questionnaire or a 3-day activity re-
cord. Prevalence and Incidence Ratios (PR and IR) were estimated
for abnormal glucose tolerance (AGT; pre-diabetes and diabetes
combined) and diabetes by Cox regression. Risk estimates were
pooled using random-effects meta-analysis. Multiple adjustments
were made for energy, age, sex, education, medical history, and
other lifestyle factors.

A higher energy-adjusted total protein intake (g/day) was as-
sociated with a higher prevalence of diabetes: pooled PR of 1-STD
increase 1.39 (95%CI 1.15, 1.67). Total protein was also prospec-
tively related to a higher risk of diabetes: pooled IR from four pop-
ulation studies for 1-STD increase was 1.13 (95%CI 1.05, 1.21).
Total protein was not associated with AGT. Additional adjustment
for BMI and waist attenuated the associations. A 1-STD higher
GI was not related to diabetes prevalence, but to a higher diabetes
incidence; pooled IR was 1.06 (95% CI 1.02-1.10). A 1-STD higher
GL was associated with a lower diabetes prevalence, pooled PR
was 0.53 (95% CI 0.35, 0.81), but not with AGT prevalence. Also,
the protective association between GL and diabetes did not persist
in the prospective analyses. Furthermore, higher levels of moder-
ate and intense physical activity and a longer sleep duration were
associated with a lower risk of diabetes.

These analyses of five global population studies, comprising
>125,000 participants, showed that a higher protein intake was
weakly related to a higher diabetes prevalence and incidence. High
GI was related to diabetes incidence. Higher levels of physical ac-
tivity as well as a longer sleep duration were related to a lower dia-
betes risk, independent of energy intake.

Keywords: Diet, protein, glycemic index, physical activity,
sleep, pre-diabetes, diabetes
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Lifestyle factors such as sleep, stress, diet and its rewarding value,
and physical activity have been shown to be associated with insulin
sensitivity. Within PREVIEW, the role of these factors in prevention
of insulin resistance is being assessed. At baseline, i.e. Clinical Inves-
tigation Day 1 (CID1) the number of adult subjects was 2,224; mean
(£SD) age was 51.6+11.6 years, BMI 35.3+6.5 kg/m. After weight
loss, at CID2, their number was 1,856; BMI 31.40 + 6.0 kg/m, and at
CID3, six months after the start, their number was 1,571 BMI 30,67 +
5,52 kg/m. Insulin resistance assessed by HOMA-IR (HOmeostasis
Model Assessment; estimated Insulin Resistance) was determined
as 3,75+2,43 at CID1, 2,27£1,61 at CID2, and 2,28+1,32 at CID3.
At baseline, no associations with sleep assessment (Epworth Sleep-
iness Scale (ESS) and the Pittsburgh Sleep Quality Index (PSQI)),
or with chronic stress perception (Perceived Stress Scale (PSS) were
observed. Insulin resistance was related to perception of fatigue in
women and vigour in men (Profile of Mood Status), possibly repre-
senting limited substrate availability, thus limiting glucose availabil-
ity in the cells. The impact of insulin resistance, weight status, and
lifestyle factors to brain reward activation in response to visual food
cues was investigated in a sub-population of the PREVIEW study, at
baseline. In 39 obese, pre-diabetic subjects (m22/f17; BMI: 32.3+0.6
kg/m2; fasting glucose: 6.3£0.1 mmol/l; fasting insulin: 13.6+1.0
mU/l; HOMA-IR: 3.9+ 0.3) brain reward activity was assessed by
functional magnetic resonance imaging while viewing randomized
blocks of food and non-food images. Brain activation (food vs non-
food) was extracted in a priori defined food reward regions-of-in-
terest (ROIs). Contribution of eating behavior (TFEQ), habitual
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physical activity (Baecke), HOMA-IR, BMI or body fat percentage
were determined utilizing multiple regression analysis. In the nu-
cleus accumbens (R2=0.3; p=0.003), insula (R2=0.3; p=0.010), pre-
frontal cortex (R2=0.3; p=0.015) and putamen (R2=0.2; p=0.034),
brain activation was predicted by HOMA-IR, independent of BMI
and body fat percentage (P<0.05). Brain activation was inversely
related to restraint scores and habitual physical activity in multiple
food reward ROlIs, after adjusting for HOMA-IR, BMI and body
fat percentage (P<0.05). Six months after the start, in the complete
group of subjects, at CID3, the increased magnitude of the behav-
ioural factor cognitive restraint TFEQ (F1) contributed significant-
ly to the reduction in insulin resistance, controlled for loss of body
weight and body fat, and no further associations between changes in
insulin resistance and in sleep, stress, or physical activity scores were
observed. In conclusion, individuals with prediabetes showed at
baseline, independently of BMI and body fat percentage more activ-
ity to food cues in brain reward regions. In addition, independent-
ly of insulin resistance, both dietary restraint and habitual physical
activity appeared to be associated with decreased reactivity to food
cues in brain reward regions. The intervention induced change in
insulin resistance after six months was related to the behavioural
factor cognitive restraint, independently of loss of body weight and
body fat. No further associations between changes in insulin resist-
ance and in sleep, stress, or physical activity scores were observed.

Keywords: Dietary restraint, physical activity, stress, brain sig-
naling.
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HOW STARCH CHANGED OUR GENES: AMY1
COPY NUMBER VARIATION AMONG PEOPLE AT
RISK OF DIABETES. A PREVIEW SUB-STUDY
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In humans, but not other primates, the salivary amylase gene
(AMY1) shows remarkable variation in copy number. Like lactase
enzyme persistence, it represents one of the best examples of gene ex-
pression adaptation due to diet during human evolution. Populations
with traditionally low starch diets show lower average AMY1 CN
compared to populations consuming starch-rich diets, independent
of geographical region or shared ancestry. AMY1 copy number corre-
lates with the amount of salivary alpha-amylase, but beyond this, the
phenotypic and physiological significance is uncertain.

To test the hypothesis that AMY1 copy number increases the
rate and extent of starch digestion in healthy subjects and influ-
ences risk factors for obesity and diabetes.

We used real-time quantitative PCR with AMY 1-specific prim-
ers to estimate AMY1 copy number in 201 healthy individuals and
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160 overweight and obese participants with pre-diabetes in the
Sydney-based cohort of the PREVIEW intervention study.

Copy number (CN) varied from 1 - 16 copies (mean + SD =
6.5 * 2.6) in the healthy cohort, correlating positively with salivary
amylase activity (r = 0.62, p < 0.0001) but not with BMI, glucose
tolerance or insulin sensitivity. In individuals with pre-diabetes,
mean CN was higher (7.4 + 2.9, p = 0.005) and weakly related to
measures of body fat. In a pool of 114 healthy individuals with the
full range of variation, CN was a strong predictor of normalized
glycemic responses to potato (n = 45, r = 0.78, p = 0.0001), white
bread (n = 98, r = 0.67, p = 0.0001), rice (n = 56, r = 0.66, p =
0.0001), rolled oats (n = 42, r = 0.63, p = 0.0001), pasta (n =95, r =
0.51, p = 0.0001) and a mixed meal (n = 24, r = 0.60, p = 0.0021),
explaining 26-61% of the inter-individual variation in glycaemia.
In contrast, CN was not significantly related to normalized glyce-
mic responses to sucrose (table sugar, n = 60, r = 0.08, p = 0.54)
or fruit (n = 29, r = 0.20, p = 0.30). Using genotype-based recall,
healthy individuals in the highest vs lowest decile of CN produced
modestly higher glycaemia (+15%) and substantially higher peak
insulin responses (+38%) to starchy foods, suggesting earlier first
phase insulin secretion. In the fasting state and in response to
meals of white rice, with and without resistant starch, low CN in-
dividuals with and without pre-diabetes displayed 6-fold higher
breath methane levels than high CN individuals (n = 30, p = 0.001)
but similar levels of hydrogen.

Taken together, the findings imply that the ability to digest starch
faster and more completely was a strong selective force during hu-
man evolution, with relevance to the risk of diabetes and obesity to-
day. The distinct differences in breath methane in those with low vs
high CN imply not only differences in the amount of carbohydrate
reaching the large bowel, but also in the microbiome itself.

Keywords: AMY1 gene, starch digestion, diabetes, obesity.
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EXPLOITING PREVIEW FINDINGS: A FOOD IN-
DUSTRY PERSPECTIVE

Brand-Miller, Jennie.

PhD. Nutrition Scientist. Charles Perkins Centre. University of
Sydney. Australia.

Dissemination and exploitation of the findings of PREVIEW is
the focus of a specific work package within the EU-funded PRE-
VIEW project. Previous diabetes prevention studies have proven
that type 2 diabetes can be prevented or delayed by lifestyle inter-
ventions that focus on diet, exercise and weight loss. However, the
composition of the optimal diet for maintenance of weight loss
is still debated. The PREVIEW project will determine whether
a modestly higher protein-lower glycemic index (GI) improves
weight maintenance compared with official dietary guidelines. The
findings will have important implications for the food industry.
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To communicate and exploit the findings of PREVIEW in order
to convert new knowledge into socio-economic benefits, including
more effective strategies in public health, products and services
that reduce the risk of obesity and type 2 diabetes. A sub-objective
is to secure and manage the transfer of exploitable knowledge and
intellectual property generated by PREVIEW to the food industry
and service providers in the area of health and diet.

PREVIEW’s research programme is highly likely to produce
outcomes which have the potential for commercial exploitation.
This is especially true for the food industry and manufacturers, but
also for other sectors delivering services and policies which can
aim to treat and prevent overweight and obesity, and type-2 dia-
betes in people at risk. We have established a pro-active approach
to identifying exploitable outputs, including training in basic IPR
principles and creation of a patent advisory group. License agree-
ments will be managed by the Consortium when the findings of
the intervention study become available in the middle of 2018.

Potential agreements based on the work and findings of PRE-
ViEW include 1) professional software incorporating an interna-
tional glycaemic index and glycaemic load database, 2) lifestyle
change manuals for health professionals with new tools to reduce
weight re-gain, 3) online weight loss and diabetes prevention pro-
grams, 4) identification of novel biomarkers (genomic/proteomic/
metabolomics) to predict weight loss and improved insulin sen-
sitivity taking into account the genetic and environmental back-
ground 5) identification of novel food ingredient systems to in-
duce satiety without adverse sensory effects, 6) tools to randomise
study participants into 2 or more study groups and 7) cookbooks
based on different diet compositions.

Commercial slimming companies, weight loss providers, dia-
betes-suitable home delivery meal providers, members of the food
industry, including food and health ingredient companies, food
retailers, supermarkets, food and agriculture organisations, policy
makers and obesity-related non-government organisations, indi-
vidual scientists and their IPR advisors, are encouraged to investi-
gate exploitable outcomes of the PREVIEW project.

PREVIEW (www.previewstudy.com) (2013-2018) is funded by
EU FP7 grant # 312057 and national funds in NZ, AUS, and CAN.
The Cambridge Weight Plan® generously donated the formula di-
ets for all centres.
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MOODFOOD:PREVENTING DEPRESSIONTHROUGH
FOOD

INFLAMMATORY DIETARY PATTERNS AND
DEPRESSIVE SYMPTOMS IN ITALIAN OLDER
ADULTS
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Background: Older adults are more susceptible to higher in-
flammatory levels and depression. Moreover, diet may influence
inflammation as well as depression but no previous study exam-
ined whether inflammatory dietary patterns are related to depres-
sion in an older population. Objective: To investigate the longi-
tudinal association between inflammatory dietary patterns (using
reduced rank regression (RRR)) and depressive symptoms in Ital-
ian older adults. Methods: We included 827 participants (aged 265
years) at baseline in 1998. Follow-up measurements were collected
after 3, 6 and 9 years. We used RRR to identify inflammatory di-
etary patterns at baseline. The Centre for Epidemiologic Studies
Depression (CES-D) scale was used to assess depressive symptoms
by using continuous scores and depression by using a cut-off point
(CES-D 220). Results: We identified two inflammatory dietary
patterns using different sets of response variables. Dietary pattern
I was related to inflammatory markers C-reactive protein (CRP),
interleukin (IL)-6, tumor necrosis factor a and was characterized
by high intakes of refined grains, sweet snacks, pasta and rice. After
full adjustment for confounders, no longitudinal association was
found when comparing extreme quartiles of this dietary pattern
and depressive symptoms (Q1 vs Q4, model 4: B=0.01, 95% CI:
-0.06, 0.08) or depression (Q1 vs Q4, model 4: OR= 0.89, 95% CI:
0.59, 1.36). Dietary pattern II was related to inflammatory mark-
ers CRP, IL-18, IL-1p, IL-1 receptor antagonist and was charac-
terized by high intakes of pasta, sugar-sweetened beverages, pro-
cessed meat and chocolate and sweets. When comparing extreme
quartiles, this dietary pattern was not longitudinally associated
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with depressive symptoms (Q1 vs Q4, model 4: B=-0.04, 95% CI:
-0.10, 0.03) but an inverse association was found for depression
(Q1 vs Q4, model 4: OR= 0.63, 95% CI: 0.40, 0.98). Conclusion:
Our study does not support the hypothesis that dietary patterns
linked to inflammatory markers are associated with higher depres-
sive symptoms and higher depression incidence. However, dietary
intake in our population of older adults was quite homogeneous
which makes it difficult to show clear associations.

Keywords: Inflammatory dietary patterns, inflammation, re-
duced rank regression, depressive symptoms, older adults
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Reduction of sugar intake has become a key target in public
health action across the world. Overconsumption of sweet food,
sugar-sweetened drinks and added sugars has been linked with
depressive symptoms in several populations. It remains unclear
whether this association is causal. Such evidence is needed to sup-
port interventions to prevent disease.

The aim of this study is to investigate cross-sectional and pro-
spective associations of sugar intake from sweet food/beverages
with common mental disorder (CMD) and depression, and to ex-
amine the role of the reverse effect, of CMD on sugar intake, for
the observed association.

We analysed repeated measures (23,245 person-observations)
from the Whitehall II cohort study. Prospective analysis included
2-, 5- and 10-year follow-up periods. CMD was measured with
the 30-item General Health Questionnaire and depression with
the Center for Epidemiologic Studies Depression scale. Clinical
depression was assessed once with the Revised Clinical Interview
Schedule. Dietary assessment was based on food frequency ques-
tionnaires. We modelled associations using random effects regres-
sion.

Direct cross-sectional associations were confirmed. Prospective
analyses revealed a direct association of sugar intake from sweet
food/beverages with incident CMD in men and with recurrent de-
pression for both sexes. Men in the highest tertile of sugar intake
had increased odds of incident CMD after 5 years (OR=1.24; 95%
CI: 1.02, 1.48) after multiple adjustment including adiposity. Odds
of recurrent depression were increased when sugar intake from
sweet food/beverages was modelled continuously (per 30g per day
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increment, OR 1.18; 95% CI 1.01, 1.37) but not when analysed in
thirds of intake. Notably, neither CMD nor depression predicted
changes in sugar intake from sweet food/beverages.

An adverse effect of sugar intake from sweet food/beverages on
long-term psychological health was confirmed in repeated meas-
ures follow-up data over 22 years in men and women. Our find-
ings suggest public health interventions which promote reduced
sugar intake could support primary and secondary prevention of
mood disorders.

Keywords: Mood disorder; Depression; sugar; diet; cohort
studies
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Depressive symptoms and low vitamin D status are common in
older persons and may be associated, but findings are inconsistent.
More prospective studies on the association between vitamin D
status and depression are needed, as well as studies that use mul-
tiple intra-individual 25-hydroxyvitamin D (25(OH)D) measure-
ments.

We investigated associations of serum 25(OH)D concentra-
tions with the severity (cross-sectionally) and course (prospective-
ly) of depressive symptoms in Dutch older adults. Furthermore,
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we investigated whether changes in 25(OH)D over time are asso-
ciated with parallel changes in depressive symptoms.

In the Longitudinal Aging Study Amsterdam, serum 25(OH)
D concentrations were determined at baseline in an older cohort
in 1995/1996 (265 years, n=1282) and in a younger cohort in
2002/2003 (55-65 years, n=737). Depressive symptoms were meas-
ured at baseline, after three and after six years with the Center of
Epidemiological Studies Depression scale (CES-D). Linear regres-
sion and linear mixed models analyses were used to examine the
cross-sectional and prospective associations, respectively, between
baseline 25(OH)D and depressive symptoms. Serum 25(OH)D
and depressive symptoms were also measured 13 years after base-
line in the older cohort (n=173) and 6 years after baseline in the
younger cohort (n=450). Associations between change in 25(OH)
D and change in CES-D score were analysed by linear regression
analyses. All analyses were adjusted for relevant confounders, and
effect modification by sex and baseline 25(OH)D was examined.

Cross-sectionally, associations between 25(OH)D and depres-
sive symptoms were not statistically significant. Prospectively,
women in the older cohort with baseline 25(OH)D concentrations
up to 75 nmol/l experienced 17-26% more depressive symptoms in
the following six years, compared to women with 25(OH)D con-
centrations >75 nmol/l (P=0.01 to 0.06). In older men and in the
younger cohort, no significant associations were observed. In par-
ticipants with two 25(OH)D measurements, serum 25(OH)D in-
creased during follow-up in 32.4% of the older cohort and in 69.8%
of the younger cohort. Change in 25(OH)D was not significantly
associated with change in CES-D score in the older cohort or in
participants of the younger cohort with higher baseline 25(OH)
D concentrations (>58.6 nmol/l). However, in persons with lower
baseline 25(OH)D concentrations, an increase in 25(OH)D was
associated with a decrease in CES-D score (adjusted B: -0.62, 95%
CI: -1.17,-0.07, P=0.028).

Older women showed an inverse relationship between serum
25(OH)D and depressive symptoms over time. In addition, an
increase in serum 25(OH)D over six years was associated with a
small decrease in depressive symptoms in young older adults with
lower baseline 25(OH)D.
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Mindful eating is eating with attention and awareness. Mindful
eating might be related to depression, both directly and indirectly.
Possible underlying mechanisms are obesity-related eating styles.

Objective. To examine associations of mindful eating do-
mains with depressive symptoms and depression cross-sectional-
ly, and to examine whether eating styles (emotional, external and
restrained eating) are mediating variables in these associations.

Data were collected in Denmark (n=1522), Spain (n=1512)
and the Netherlands (n=1439) as part of the MooDFOOD project.
The four mindful eating domains were measured by the Mindful
Eating Behaviour Scale. Depressive symptoms was defined as the
continuous score on the Center for Epidemiological Studies De-
pression Scale (CES-D) and depression as scoring above the clin-
ically relevant cut-oft score on the CES-D and/or current use of
antidepressants and/or current psychological treatment. Eating
styles were measured using the Dutch Eating Behaviour Ques-
tionnaire (DEBQ). Multiple linear and logistic regression analyses
were used to test the associations of the mindful eating domains
with depressive symptoms and depression for the three countries
separately. Furthermore, in the Dutch sample, multiple mediation
of the eating styles was tested with bias-corrected bootstrap con-
fidence intervals using the Process macro of Hayes. All analyses
were adjusted for socio-demographic characteristics and lifestyle
factors.

The domains Focused Eating, Eating with Awareness and Eat-
ing without Distraction were all significantly negatively associat-
ed with depressive symptoms and depression in all three coun-
tries (e.g. Focused Eating Denmark: B=-0.71, 95%CI: -0.87, -0.54
and OR=0.89, 95%CI: 0.86, 0.93). Hunger and Satiety Cues (only
measured in the Netherlands) was significantly positively associ-
ated with depressive symptoms (B=0.09, 95%CI: 0.02, 0.16), but
not with depression (OR=1.01, 95%CI: 0.98, 1.05). No mediation
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by the eating styles was found for Hunger and Satiety Cues. Emo-
tional eating was a mediator in the associations of Focused Eating,
Eating with Awareness and Eating without Distraction with de-
pression (e.g. Eating with Awareness: B=-0.03 (SE=0.01), 95%CI:
-0.06, -0.008).

The results indicate that higher scores on three mindful eating
domains are consistently associated with lower levels of depressive
symptoms and a lower likelihood of having depression in three
European countries. Emotional eating was found to be a medi-
ator in the associations between these three mindful eating do-
mains and depression. Mindful eating may benefit people’s mental
well-being both directly and indirectly through emotional eating.

Keywords: Mindful eating; depression; eating styles; emotion-
al eating; European countries.
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BARIATRIC AND METABOLIC SURGERY. STRATE-
GIES FOR SUCCESS: AN INTEGRATED APPROACH
TO OBESITY AND T2DM PATIENT MANAGEMENT

BARIATRIC AND METABOLIC SURGERY. STRAT-
EGIES FOR SUCCESS: AN INTEGRATED AP-
PROACHTO OBESITY AND T2DM PATIENT MAN-
AGEMENT

Aguirre Ackermann, Marianela.

Phd. Nutrition and Diabetes. Center for Obesity and Diabetes
CIEN (Corrientes-Misiones-Buenos Aires, Argentina).

The alarming escalation in the incidence of obesity and dia-
betes presents significant challenges for healthcare practitioners,
health systems, payer groups, and the government, not to mention
the impact on the health of the individual. The epidemic increases
in both of these chronic conditions requires the replacement of
reactive management strategies that employ extreme diets, diets
that do not work, minimalist pharmacologic support, and delayed
or lack of implementation of bariatric surgery in patients who re-
quire it, with more proactive and assertive efforts that focus on
the achievement of a new lifestyle to obtein weight management
and in this way achieve glycemic targets, blood pressure and lipids
control, cardiovascular risk reduction, and the multiple proven
benefits of weight loss on health, including of course improvement
in quality of life.

As healthcare practitioners, we should provide individualized
and integrated medical care, assess therapeutic effectiveness, and
provide the best options for each patient. We are challenged to stay
current with the escalating volume of new therapies, devices, and
lifestyle recommendations and to understand the nuances of treat-
ment strategies while balancing the realities of the world within
which we practice.
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The approaches in which it is performed only recommendations
result in very limited weight loss, which may frustrate both patients
and their physicians. Healthcare practices must become more as-
sertive, replacing generic directives to patients such as “eat less” and
“exercise more” with more progressive interventions that combine
lifestyle modifications, risk evaluation, risk reduction, and disease
prevention, while attending to disease management. The morbidity
associated with obesity, and the close association of obesity with
diabetes and cardiovascular disease, necessitates the development
and implementation of integrated treatment strategies.

The cornerstone for the treatment of an obese patient is an in-
tervention with interdisciplinary strategies that involve multiple
components, to achieve a better integral lifestyle. Within the treat-
ment options available for obesity and type 2 diabetes, with the
evidence currently available, bariatric surgery should be present.

Today we know that it is not about medical treatment versus
surgery: the evidence shows that it is about medical treatment plus
surgical treatment. Even in the field of metabolic surgery, today we
talk about surgery more drugs for diabetes and not surgery to stop
taking drugs for diabetes.

In patients with moderate obesity associated with comorbidi-
ties or morbid obesity, bariatric surgery is the only available thera-
peutic modality associated with clinically significant and relatively
sustained weight loss. Well-performed bariatric surgery, in care-
fully selected patients and with a good multidisciplinary support
team, substantially ameliorates the morbidities associated with
obesity.

The use of bariatric surgery in the clinical management of type
2 diabetes in obese subjects has been included in the clinical prac-
tice recommendations released by the most influential diabetolog-
ic associations. However, the timing during the diabetic course in
which this use may have the better benefit/risk ratio remains de-
bated. Today we know that is better to use surgery very early in the
course of the disease in order to anticipate clinical deterioration.

Keywords: Obesity ; type 2 Diabetes; Medical management;
Bariatric Surgery; Metabolic surgery

FROM BARIATRIC TO METABOLIC SURGERY.
DEFINITION OF A NEW DISCIPLINE

Serra, Edgardo.

Center for Obesity and Diabetes CIEN (Corrientes-Misiones-
Buenos Aires, Argentina).

It is well known the impact of bariatric surgery as the best
treatment in morbid obese patients. These results and the increase
of the epidemic did this procedure as one of the most common
surgery worldwide. The obesity surgery beyond its effect on weight
loss has entailed a change in the way of regarding it. But, success
was defined only by excess weight loss. In spite of were report-
ed others markers of resolutions of metabolic comorbidities, they
were relegated to a secondary place. Meanwhile, type 2 Diabetes
is accepted as a global world health crisis. Diabetes is one of the
most common major diseases that impact the health, quality of
life, costs, and survival of obese persons. Besides, several commu-
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nications have reported that regardless of body mass index (BMI),
complete or partial remission of type 2 diabetes mellitus (T2DM)
is possible. Because of this, The American Diabetes Association’s
(ADA) Standards of Medical Care in Diabetes 2009 states, “Bari-
atric surgery should be considered for adults with BMI 35 kg/m2
and type 2 diabetes, especially whether the diabetes is difficult to
control with lifestyle and pharmacologic therapy” This was the
first time the ADA declared bariatric surgery as a treatment option
that should be considered for a population of diabetic patients.
The metabolic surgery effect over metabolic syndrome, mostly oc-
cur before weight loss, positioning metabolic surgery as a good
tool for controlling the current T2DM epidemic. The term “meta-
bolic surgery” has become more popular to designate those inter-
ventions focused mainly at resolving diseases as diabetes and not
specifically weight loss. Metabolic surgery has been proven to be
safe and effective. And, it is unquestionable that a new discipline
has been founded. Metabolic surgery can effectively treat T2DM
in individuals with any BMI, including that below 35 kg/m2. In
patients with type 2 diabetes and obesity, metabolic surgery has a
greater role in metabolic improvement, beyond the weight loss ob-
tained. It is necessary to understand the objectives of each Surgery
to indicate in each patient the best Surgery available.

Keywords: Obisity; Type 2 diabetes; Bariatric surgery; Meta-
bolic Surgery

WHICH IS THE BEST TECHNIQUE FOR YOUR PA-
TIENT?

Cohen, Ricardo.

MD. Director of The Center for Obesity and Diabetes, Oswaldo
Cruz German Hospital, Sao Paulo-Brazil.

Metabolic surgery is a very efficient option to treat uncontrolled
T2D patients in spite of the best medical treatment. The Diabetes
Surgery Summitt 2, held in 2015, with the support from over 50
medical Societies worldwide did put gastrointestinal surgery in
the algorithm for the treatment of T2D in patients with BMI from
30 kg/m2 and over. Among the surgical options, the Roux-en-Y
gastric bypass (RYGB) has the best risk profile, with better-known
mechanisms of action and good long term outcomes regarding
weight loss and T2D control. The sleeve gastrectomy may be an
option, but it carries a non-optimal weight and glycemic control
in long term (10 years)prospective and randomized controlled
trials with up to 5 years, besides the ongoing risk of gastroesoph-
ageal reflux and even Barrets esophagus. In uncontrolled T2D, it
may be indicated when there is any RYGB contraindication. The
malabsorptive operations have unquestionably better outcomes,
glycemic and weight loss, but carry ongoing risks of malnutrition
and its undesirable consequences. Currently, RYGB offers a safe,
better known and powerful tool for obese patients with uncon-
trolled T2D.

Keywords: Roux-en-Y gastric bypass; metabolic surgery; type
2 diabetes
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BUILDING CAPACITY TO PREVENT AND TREAT
MALNUTRITION

EXPERIENCE OF THE NEEP PROJECT IN GUATEMALA
AND EL SALVADOR

"'Monroy Valle, Michele; ?Velasquez, Carmen; ®Portillo, Carmen;
@Choi, Sunhea.

(MMEd, MPH. Nutritionist. Nutrition Degree. Faculty of Health
Sciences. Universidad Rafael Landivar. Guatemala; ?MA.
Nutritionist. Nutrition Degree. Faculty of Health Sciences.
Universidad Rafael Landivar. Guatemala.; ®Nutritionist. Nutrition
Department. Hospital Nacional Zacamil. El Salvador.; “PhD.
Global eHealth Education Lead. Faculty of Medicine. University
of Southampton.

Severe Acute Malnutrition has a low prevalence among un-
der 5 population in Central America; Guatemala has 0.7% and El
Salvador 2%. Important nutrition-health politics have been im-
plemented in the past years. Guatemala, the growth child survey
system implemented in 2009 is capable of screening, assessing and
treat, in the community, moderate acute malnourished children
reducing inpatient treatment needs. El Salvador’s Health System
improved overall health access decreasing stunting rate 13 percen-
tal points.

In this scenario, SAM treatment has dropped its importance,
building skills in health personnel is out of sight; but for those
that work with the poorest population is a necessity missed by
the in-service and pre-service trainers. The aim of the project was
to identify if the Malnutrition eLearning course could cover this
training gap among health professionals and improve the quality
of treatment of SAM children.

Nutrition Embedding Evaluation Program (NEEP), PATH sup-
ported a Malnutrition eLearning course evaluation in Guatemala,
El Salvador, Ghana and online from overall world. We will describe
Central America’s results. Using a mixed methods, evaluation was
conducted for existing users and for new users and trainers. On-
line Malnutrition eLearning course is in English, contents include 3
units about screening, assessing, managing malnutrition

Phase 1

Participants were former users in Guatemala students and pro-
fessionals. Online questionnaires, interviews and Focus groups
were conducted.

Phase 2 new users

We enrolled 143 participants from 6 institutions: Rafael Landi-
var University, Nutrition Degree in Guatemala and Quetzaltenan-
go; Juan Pablo II Hospital (paediatricians); Guatemala’s Health
Ministry Nutritionist; University Evangelica de El Salvador (nutri-
tionist); Hospital Nacional Zacamil (paediatricians). In June 2015
pre-test, questionnaires, focus groups, medical records (one year
before) and hospital observations. eLearning was done in Septem-
ber to comply with the programme contents, post intervention
evaluation was in October. 21 trainers were selected from institu-
tional survey for a workshop where they made an action plan to
implement the course.
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A post-6-months test was conducted to verify knowledge gain
in longer term. 6 and 12 months’ interviews, focus groups and
questionnaires were conducted for individuals and for the hospi-
tal's medical records and observations.

We had 47 participants, pre-test scores average percentage was
16.83 and post-test were 28.62. Despite the significant change,
scores were low, but all the sample reported Language barrier as
main reason they were not able to answer properly. Participants
that reported skills gain compare course contents to national SAM
managing guidelines while eLearning. Implementing the course
with credit gains was more successful than the ones that didn‘t,
learning in English resulted a double burden. For Guatemala,
course represented the technical background, that few had, for im-
plementing the national SAM treating guidelines. At the 6 and 12
months’ follow-up participants reported they use course contents
in their daily work, particularly the assessment and 10 steps.

We generated two needs in SAM control: a tool to support sci-
ence and technical background in managing SAM children avail-
able online for all health workers, and the need of Malnutrition
eLearning course in Spanish.

Keywords: Malnutrition, eLearning, prevention, control,
training

Further collaborators: As part of the International Malnu-
trition Task Force we will continue efforts for capacity building
in malnutrition assessment, screening, managing, promotion and
prevention. The next step is to translate course to Spanish.
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LOW-CALORIE SWEETENERS - UPDATE ON HEALTH
& SAFETY

LOW-CALORIE SWEETENERS AND WEIGHT - A
SYSTEMATIC REVIEW OF HUMAN AND ANIMAL
STUDIES

Rogers, Peter.

PhD. Psychologist. School of Experimental Psychology.
University of Bristol. United Kingdom.

The major potential benefits for public health of low-calorie
sweeteners (LCS) are a reduction in sugar intake and consequent
reduction in overweight and obesity. However, the usefulness
of LCS for weight management has been challenged on several
grounds. First, there is the possibility that food intake increases
to compensate for the energy dilution achieved with LCS, second
is the suggestion that LCS weaken the relationship between sweet
taste and food energy content and thereby disrupt the learned
control of appetite, and third is the argument that exposure to
sweetness increases desire for sweetness which escalates sweet
food intake. There is partial but, importantly, not full energy in-
take compensation after consumption of LCS versus sugar. Sep-
arately, results of animal studies used to support the disruption
of dietary learning by LCS hypothesis have been demonstrated to
be explained by a procedural artefact. In any case, this hypoth-
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esis is irrelevant to the human diet because sweetness and sugar
content do not reliably predict energy density, even within and
across categories of minimally processed foods. In relation to the
‘sweet tooth” hypothesis, consumption of LCS versus water has not
been found to increase energy intake in the short-term, with oth-
er evidence showing a decrease in sweet food intake when a LCS
drink is consumed with a meal. The latter is consistent with the
phenomenon of ‘sensory-specific satiety. There is rather little evi-
dence on the effects of longer-term exposure to sweetness. In one
recent study, consumption of a diet low in sweetness for 3 months
increased perceived sweetness intensity of sucrose in a pudding
and a drink, but it did not affect rated pleasantness of the same
test products. Together, these various results largely refute claims
about counterproductive effects of LCS and predict that consump-
tion of LCS in place of (some) sugar in the diet should help reduce
overall energy intake and body weight. Recent meta-analyses of
intervention studies in adults and children, fully support this pre-
diction. The duration of these studies ranged from 1-40 months.
Furthermore, if anything, body weight was lower for LCS drinks
compared with water, perhaps because, as suggested above, con-
sumption of LCS may help satisfy the desire for sweetness within
a meal. Overall, LCS appear to be helpful for weight management.
There are nonetheless obviously limits to the extent to which di-
etary energy content can be reduced (diluted) by replacing sugar
with LCS. These include consumers’ current level of free sugars
intake and their willingness to consume LCS, and technical con-
straints on how much sugar can be substituted, especially in foods.

Keywords: Low-calorie sweeteners, sugars, appetite, obesity,
weight management.
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NON-CALORIC SWEETENERS AND GLYCEMIC
RESPONSE

Pi-Sunyer, Xavier.

Columbia University. New York, USA.

Non-caloric artificial sweeteners (NAS) are widely used glob-
ally. Since they came on the market, they have generally been
considered metabolically inactive and safe with regard to glucose
homeostasis by the FDA and other regulatory agencies. Numer-
ous safety trials with the various products in the market have been
done through the years and most have shown little impact on glu-
cose levels during both short-term and longer-term trials. How-
ever, there have been a few that have reported small alterations in
glucose and insulin levels.

Recently, three new important issues have emerged: taste re-
ceptors in the gut, the impact of microbiota, and interference with
learned ingestive responses.

It is evident now that taste receptors, once thought to reside
only in the mouth, are also present in the intestinal lumen. NAS
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can therefore bind to these receptors and can initiate signals that
may be relayed to the blood, brain, pancreas, liver, etc and could
modify glucose homeostasis.

The importance of the gut microbiota in modifying the glucose
homeostasis of an organism is unclear and is being explored. Most
studies to date have been done in rodents generally utilizing high
doses of NAS. With these models, perturbations in the microbiota
have been shown and an impact on glucose has been reported.

It has been hypothesized that NAS can alter the ability to pre-
dict the energy ingested and evoke a learned response that is faulty,
leading to metabolic changes in the organism..

The strength of the available evidence base regarding these
three potential mechanisms for altering glucose homeostasis will
be reviewed and evaluated.

Keywords: Non-caloric sweeteners, glucose homeostasis, mi-
crobiota, taste receptors, learner responses

SWEET TASTE AND IMPLICATIONS WITH
LOW-CALORIE SWEETENER USE

Bellisle, France.

PhD. Psychologist. Nutritional Epidemiology. Universtie Paris 13.
France.

The World Health Organisation (WHO) recommends that
adults and children reduce their intake of free sugars to less than
10% of the daily energy intake. This recommendation is based
on the potential adverse effect of a high intake of sugar on body
weight control and metabolic health. If dental health is taken into
consideration, then the WHO recommends a further reduction of
free sugar intake below 5% of the daily energy intake. Such recom-
mendations are challenging for many individuals and more so in
certain parts of the world where the culturally accepted levels of
sweetness in the diet are high.

Sweetness is a potent psychobiological stimulus in many ani-
mal species, including humans of all ages. Human newborns dis-
play an innate attraction to sweet substances, manifested by eager
acceptance and a stereotyped gusto-facial reflex of relaxation and
smile. Such innate responses present a survival advantage in the
context of Natural Selection, facilitating the acceptance of energy
and nutrient sources by the young organism. Indeed, the appetite
for sweetness is high in infants and children. As it does in other
species, the human appetite for sweetness spontaneously decreases
during growth. Adults vary largely in their preferred intensity of
sweetness in a broad range of beverages and foods. Genetic in-
fluences and personal experiences with sweetness shape the adult
responses. Cultures as well as individuals show large differences in
the consumption of sweet tasting products.

Sugar brings 4 kcalories per gram and it is easy to see how its
pleasant taste could stimulate overeating and weight gain, as sug-
gested by the WHO. Observational studies in many countries, how-
ever, show little correlation between the body adiposity status and
individual liking or consumption of sweet tasting products. Over-
weight and obese individuals often display an enhanced appetite for
dietary fats (that bring 9 kcalories per gram) rather than sugar.
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How can a reduction of sugar intake be achieved? Should all
sweet tasting substances be limited or can low-calorie sweeteners
(LCS) contribute to a decrease in sugar intake (and the associat-
ed energy load) while retaining the palatable sweet taste of many
favorite foods and drinks? Numerous scientific studies have ad-
dressed this issue. Experimental reports confirm that the use of
LCS is associated with lower energy and sugar intake in the con-
text of weight loss programs. LCS also facilitate the maintenance
of the reduced weight after the end of a diet. Disproving early sug-
gestions that LCS may enhance the natural appetite for sweetness
and paradoxically stimulate the consumption of other sweet (sug-
ar-containing) products, experimental trials show that LCS satiate
rather than enhance the appetite for sweet tasting products and
facilitate the reduction of sugar intake. More research is needed
to assess the role of LCS in the management of sweetness appetite
over the life span, in the prevention of weight gain, particularly in
individuals at risk of overweight and in cultures where the tradi-
tional level of sweetness in the diet is high.

Keywords: Sweetness, sugar, low-calorie sweeteners, appetite,
satiety
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STRATEGIES FOR INCORPORATION OF SUITABLE
CARBOHYDRATES IN THE PREVENTION OF
CHRONIC DISEASES

CARBOHYDRATES AND HEALTH
Katz, Ménica.

Nutrition. Favaloro University. Buenos Aires Argentina.

Dr. Ménica Katz

Favaloro University. Buenos Aires. Argentina.

Carbohydrates are ubiquitous in nature and fundamental to
life. They include grains, legumes, vegetables and fruits; have di-
verse structures with different functions. This group of macronu-
trients contributes not only to the nutritional status but also to the
pleasure and enjoyment of food. The percentage of carbohydrates
established by important nutrition and health institutions varies.
It is between 55-75% in the last document published by WHO in
2007. In the case of the Scientific Advisory Committee on Nutri-
tion (UK), it proposed a lower limit of 50%. Finally the Dietary
Guidelines for Americans (2015-2030) recommended the same
amount as WHO but recommended that half of all carbohydrates
be whole grains.
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Unfortunately starting in the second half of the 1990s, carbo-
hydrates became “bad” A strong carbophobia was born after a
long stage of lipo phobia. Various theories halfway between sci-
ence and ideology

led this phenomenon. In the first place, there was the high
prevalence of dieting caused by the presence of a disease o a sim-
ple cultural obsession. Second, it was the insulin theory. Although
science has tear down the apparent efficacy in the long term to
produce sustainable weight loss, has pointed the hazards inherent
to its use and there is strong evidence that de novo lipogenesis
under normal conditions is not very relevant in humans, low carb/
high protein diets became very popular to lose weight.

Simultaneously, to facilitate the process, it began a demoniza-
tion process of carbohydrates based erroneously in part, by the
confusion generated by dissemination of knowledge about celiac
disease.

Fortunately, in the last years, the medical view of carbohydrates
is becoming more balanced. The nature of dietary carbohydrates
appears to be a more important determinant of health outcomes
than the proportion of total energy intake. It began to be empha-
sized that a high content of dietary fiber is associated with low
energy density, promotion of satiety and beneficial influences on
the microbiota.

Finally an important pending debt of nutrition science is to
redefine what constitutes a healthy diet. We propose it might be
sufficient, complete, varied, balanced, adequate, shared, tasty and
pleasant, suitable to be adopted as a lifestyle and sustainable for the
planet and carbohydrates should be at least, half of it.

Keywords: Carbohydrates, carbophobia, healthy diet, nutri-
tion, low carb/high protein diets

THE COLON MATTERS IN BLOOD SUGAR MAN-
AGEMENT: HOW PREBIOTIC FIBERS CAN WORK
IN GUT MICROBIOTA, GLUCOSE METABOLISM
AND METABOLIC DISORDERS

Cani, Patrice D.

RD. MBSc. MHS. PhD. Professor. Research Associate FRS-FNRS.
Université catholique de Louvain. Louvain Drug Research
Institute. WELBIO (Walloon Excellence in Life sciences and
BlOtechnology). Metabolism and Nutrition research group. 1200
Brussels. Belgium.

Obesity is characterized by a cluster of metabolic disorders
involved in the development of cardiometabolic disorders such
as insulin resistance, diabetes, hepatic steatosis and inflamma-
tion.

We and others have shown that gut microbes are dialoguing
with the host cells via several mechanisms and thereby contribute
to the regulation of energy, glucose and lipid homeostasis. Chang-
es in the gut microbiota composition and/or the activity of specific
microbes may be obtained by using specific dietary compounds
such as prebiotics.
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Over the last 20 years, we have contributed to the demonstra-
tion that prebiotics such as oligofructose and/or inulin modulate
host metabolism in both pre-clinical and clinical studies. Their
potential relevance in the management of obesity and related met-
abolic disturbances will be discussed.

Among the key mechanisms, it has been shown that the pro-
duction of bioactive compounds (including short-chain fatty acids
or lipid metabolites) directly interact with host cellular targets to
control energy metabolism and immunity.

For example, prebiotic fibers increase satiety, reduce food in-
take, fat mass development and improve glucose metabolism. The
prebiotic-induced microbiota modulation changes gut peptides
involved in appetite regulation, glucose metabolism, energy ho-
meostasis and gut barrier function (e.g., GLP-1, PYY, or GLP-2).
Other mechanisms such as metabolic endotoxemia, changes in gut
barrier function (e.g., antimicrobial peptides production, mucus
layer thickness, immune system) or altered endocannabinoid sys-
tem tone contribute to reduce inflammation.

Finally, the role of prebiotics on Akkermansia muciniphila, a
key bacteria playing a major role upon obesity, diabetes and in-
flammation, will be discussed.

In conclusion, prebiotic fibers are useful tools with accumu-
lating scientific evidence further supporting their use for human
health.

Keywords: Prebiotics, gut microbiota, blood sugar manage-
ment, obesity management
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CARBOHYDRATE QUALITY MATTERS: THE
MEANING OF SLOWLY DIGESTIBLE CARBOHY-
DRATES FOR BLOOD SUGAR MANAGEMENT
AND BEYOND

Henry, Jeyakumar.

PhD, Director, Clinical Nutrition Research Centre, Singapore
Institutes for Clinical Sciences, Singapore.

Asia and the Middle East are in the grip of a pandemic in type
2 diabetes and metabolic syndrome. They are also the unenviable
epicenters of type 2 diabetes. Of the 450 million type 2 diabetics
diagnosed worldwide, approximately 50% live in this region. The
prevalence of type 2 diabetes has been partly ascribed to the high
carbohydrate (CHO) content of the diet that people in this region
consume. Recent evidence also suggests that they are susceptible
to type 2 diabetes due to their phenotype. The concept of the gly-
caemia index (GI) of food has emerged as an important nutrition-
al concept. The GI is a classification of the blood glucose-raising
potential of carbohydrates in foods. High GI foods are character-
ized by fast-release carbohydrates and higher blood glucose levels.
Low GI foods are absorbed at slower rates which in turn results in
a lower rise in blood glucose. Paradoxically, most CHO-rich foods
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we consume notably bread, rice and noodles are high GI foods.
Diet based interventions have been promoted as a complimentary
strategy to manage, prevent and treat diabetes. One of the earliest
food based ingredients used to reduce glycaemia was beta-glucan.
Since then a series of natural ingredients have been identified and
used to reduce the glycaemic impact of carbohydrates. This pres-
entation will highlight the important role that isomaltulose may
play in reducing and modulating the glycaemic excursion of car-
bohydrate rich foods. Using a series of studies the presentation will
display how the addition of isomaltulose to a high GI meal can
also reduce the glycaemic response over a 24hr period. Finally, the
simultaneous measurement of 24hrs blood glucose using a con-
tinuous glucose monitor and measurement of energy expenditure
demonstrated conclusively that the inclusion of isomaltulose can
not only reduce glycaemia but also increase fat oxidation. In our
“war on diabetes” the use of isomaltulose may be a useful weapon
to combat this worldwide threat. The study also endorses the claim
that food is the new medicine.

Keywords: Glycaemic index, glycaemic response, continuous
glucose monitoring, substrate oxidation and whole body calorim-
eter
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Abstract

Malnutrition is a public health problem in Mali. It is within this
framework that the present study on the relationship between the
nutritional status of children aged 6 to 59 months and the feeding
of their mothers was carried out in a first level health facility in the
Bamako district of Mali.

A cross-sectional study involving 151 children aged 6 to 59
months and 149 mothers using the Expanded Program on Immu-
nization and the Consultation of Healthy Children was conducted
at the Niamakoro Community Health Center (ANIASCO) in the
District of Bamako, Mali from 28 September 2015 to 28 January
2016. Socio-demographic data, feeding patterns and anthropo-
metric measurements of mothers and children were collected.
Pearson’s Chi2 was used for comparison of means with a signifi-
cance level of 95%. The bi and multi varied logistic regression was
used to calculate the OR.
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The mean age of the children was 7.89 months [7.57 - 8.20]
and that of the mothers of 24.79 years [23.87-25.56]. Among the
children, the female sex predominated with 55%. Only 2.6% of
the children were exclusively breastfed. The prevalence of under-
weight was 15.2%, and the chronic energy deficit rate for mothers
was 6.7%. The dietary diversity score (SDA) was 27.5% for moth-
ers and 86.1% for children.

Multivariate analysis revealed that underweight was signif-
icantly associated with mothers’ dietary diversity (SDA) score
(p-value = 0.03). The nutritional status of mothers, on the other
hand, had no influence on that of children. A statistically signif-
icant relationship was observed between maternal nutrition and
underweight children.

Adequate feeding of mothers would improve their nutritional
status, which could reduce the prevalence of underweight.

Keywords: Underweight, feeding, mothers, children, Bamako

PS_144/77
MEDICAL MANAGEMENT OF OBESITY

MEDICAL MANAGEMENT OF OBESITY

(Ribas-Filho, Durval; @Ribas-Filho, Durval; ®Suen, Vivian; “Ferreira,
Any; ©@Alonso, Maria del Rosario Zariategui; ®Almeida, Carlos
Alberto Nogueira; ©Yucif, Nelson.

MMD PhD - Brazilian Association of Nutrology - ABRAN; ?MD
PhD. Brazilian Association of Nutrology. Brazil; ®MD. Phd.
University of Sdo Paulo. Brazil; “MD. International Colleges of
Advancements of Nutrology. Paraguay; ®MD. International
Colleges of Advancements of Nutrology. Brazil; ©MD. PhD.
University of Ribeirdo Preto.Brazil.

Obesity is a chronic disease, most chronic illnesses require
treatment based on the pyramid of treatment of chronic diseases:
balanced diet based on guidelines, physical activity, cognitive and
behavioral changes, medications and at the apex of the pyramid
is surgery or other procedure more intensive. Chronic diseases
are almost always treated with diet, physical activity and behavior
modification , drugs and drug combinations and bariatric surgery.
Obesity drugs are generally safe. Average weight loss with current
obesity drugs is modest (5%-10% of initial weight).Some people
respond to drugs with great weight loss.If a drug doesn't work,
stop it!Drugs must be used long term - if you stop an effective
treatment, it stops working. Drugs are generally a lot cheaper than
behavior modification programs.Drugs are the future of obesity
treatment. Combinations of treatments are generally more suc-
cessful in producing weight loss and maintaining weight loss than
single treatments. Drug combinations are the future of obesity
treatment. Obesity surgery is the most effective single treatment,
but weight regain may be treated with obestiy drugs. Thus the fo-
cus of my presentation will be based on antiobesity pharmacolo-
gy therapy showing the different antiobesity medications and the
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challenges in their use in function of popular and scientific myths
related to the medical prescription of antiobesity drugs.
Keywords: Obesity. Drugs. Mith. Treatment. Weight loss

UPGRADE IN DIETS FOR OBESITY
MSuen, Vivian; ?Ribas-Filho, Durval.

MD. PhD. Ribeirao Preto Medical School University of Sao
Paulo. Brazilian Association of Nutrology. Brazil.; ?MD. PhD.
Brazilian Association of Nutrology. School of Medicine of
Catanduva. Brazil.

Obesity is a significant medical and social problem due to its
severity and high and growing worldwide prevalence. The medi-
cal management of obesity includes lifestyle modification, with/
without support from medications. A variety of dietary approach-
es that can produce weight loss are described, such as limiting the
daily calorie intake to 800-1500 kcal/day or reducing the daily
caloric intake by 500-750 kcal/day. With respect to pharmaco-
therapy, it is indicated as an adjunct to a reduced-calorie diet and
increased activity for long-term weight management. Results from
a meta-analysis showed that the weight loss with orlistat, lorcaser-
in, and liraglutide used as monotherapy ranged from 5.8 to 8.8 kg
(5.8 to 8.8%) of initial body weight. The weight loss with placebo
ranged from 2.6 to 5.3 kg. It is important to note that a moder-
ate weight loss can result in improved health and quality of life.
Besides, a high-intensity behavioral counseling during the med-
ical treatment with regular recording of food intake and physical
activity is of utmost importance to increase patient’s adherence
to treatment. However, the greatest challenge of obesity treatment
is the long-term maintenance of the reduced weight. There is an
urgent need to develop new strategies for weight loss maintenance
in the long-term.

Keywords: Obesity, diet therapy, pharmacotherapy,weight
loss maintenance

PHARMACOTHERAPY ANTI OBESITY: PRESENT
AND FUTURE

MGiorelli, Paulo; ?Giorelli, Paulo; ®Giorelli, Guilherme; “sartoretto,
Silvia.

MMedical Doctor. Master Science. Associagao Brasileira de
Nutrologia; ®Medical Doctor. Master Science. Director of
Obesity Department of Associacédo Brasileira de Nutrologia.
Brasil; ®Medical Doctor, Master Science, Affiliated Professor of
Associacdo Brasileira de Nutrologia, Brasil; “Medical Doctor.
Specialist in Endocrinolgy. IEDE Brasil.

The authors will show the Brazil’s experience with the anti obe-
sity drugs like Diethylpropion, Fenproporex and Mazindol and
they will present their research with the Diethylpropions use in
3800 obesity patients. They will discuss about the impact of the
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banishment of these medicine drugs in Brazil’s public health, with
the increase of the obesity’s patients in Brazil.

At the same time, we will show the aggravation of the comor-
bidities of obesity in Brazil's population after the banishment of
these anti obesity drugs.

They will show the current Brazil's scenario of anti obesity
drugs with Orlistate, Sibutramine, Liraglutide and Lorcaserin.

Finally we will discuss about the use of off-label medicine
drugs in the obesity’s treatment in Brazil

Keywords: Pharmacotherapy of Obesity, Diethylpropion, Li-
raglutide, Lorcaserin.

HEALTH CONSEQUENCES OF OBESITY IN CHILD-
HOOD

Nogueira-de-Almeida, Carlos Alberto.

PhD. Medical Professor. University of Ribeirao Preto. Associacao
Brasileira de Nutrologia.

In Brazil, nowadays, almost 50% of boys and girls with ages
between 5 and 9 years old are overweight or obese. And these chil-
dren frequently have one or more comorbidities. We have been
studying some of these comorbidities from the last 5 years. First
of all, we studied dyslipidemia and insulin resistance. We found
that 69.4% of the children had high cholesterol, 45.2% high LDL,
54.8% low HDL and 53.2% high triglycerides. It is consensual that
we have a vicious circle including obesity and insulin resistance
and we evaluated 383 children with ages between 7 and 10 years
using fasting insulinemia and Homa as indicators of insulin resist-
ance. The prevalence was very high, independently of the method:
33.1% using fasting insulin > 15 and 37.8% using HOMA > 3.5.
We also looked at blood pressure and we showed high blood pres-
sure values among obese children, when compared to eutrophic
children. Regarding the heart, we investigated if obese children,
with ages between 6 and 9 years, has detectable modifications of
the heart anatomy, specially regarding to the left ventricle, and we
found that, among 5 index evaluated, two of then (the LV mass
and the LV3 index) showed differences, with greater thickness of
the ventricle among obese children. The intima-media complex
of common carotid artery can be accessed using ultrasonogra-
phy. This is a very safe and accurate method to evaluate the onset
appearance of atherosclerosis. We evaluated 59 children of both
genders, between 7 and 10 years old. The average thickness of
the intima-media complex in the group overweight / obese was
0.49mm; in the non-obese group, the measurement was 0.41mm.
There was a significant difference between groups (p <0.01). And,
also, we showed a correlation between the increase of the z-score
of BMI and the increase of the intima-media complex. We evaluat-
ed the abdominal adiposity distribution. Results from 59 children
of both genders, between 7 and 10 years old showed high correla-
tion of fat deposits between each other and the two compartments
of abdominal fat deposition increased together. And, even more
important, both subcutaneous fat and visceral fat showed almost
the same correlation with abdominal circumference. This means

Parallel Scientific Symposiums

that, at this age, when we measure the abdomen, we are measur-
ing both visceral and subcutaneous fat and this two measurements
increase together with the increase of the abdominal circumfer-
ence. At this same study, we evaluated the liver and an hiperechoic
image is an indicator of the presence of Non Alcoholic fat Liver
Disease (NAFLD). Children with normal liver tend to have less
subcutaneous fat then children with more echoic liver. And, simi-
larly, children with normal liver tend to have less visceral fat then
children with more echoic liver. In conclusion, even among school
children, we could find a lot of obesity comorbidities, as: dyslipi-
demia, insulin resistance, high blood pressure, left ventricle hy-
pertrophy, carotid intima hypertrophy, visceral fat accumulation
and NAFLD.
Keywords: Obesity, Children, Insulin Resistance.

EATING BEHAVIORS DISORDERS OF OBESE PA-
TIENTS

Zariategui de Alonso, Maria del Rosdrio.

MD. Physician. Department of Eating Disorders. Associacao
Brasileira de Nutrologia. ABRAN.Brazil.

Eating behavior disorders appeared more often in patients with
overweight and obesity than patients with normal weight. Binge
eating and other disordered eating patterns are also more com-
moom in overweight youth.

Binge eating disorder (BED) recognized as a formal diagnosis
in Feeding and Eating Disorders in the last version of Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
and Night eating syndrome (NES) are associate with obesity.

Research has shown eating pathology is commonly seen in bar-
iatric surgery patients before surgery, and may persist or emerge
after surgery. BED and other eating disorders that NES have been
fairly consistently linked to greater weight regain post-surgery

Behavioral modification, nutritional education and cognitive
behavioral therapy (CBT) are necessary in .eating behaviors dis-
orders of obese patients. Binge eating and other disordered eating
patterns are important to asses because they may directly contrib-
ute to overweight and addressing these behaviors will directly af-
fect weight management goals. CBT is effective in reducing eating
episodes in patients with BED but is not sufficiently effective for
reduction of excess body weight..Nutritional deficiénces, therapies
and drugs are also discussed

Keywords: Eating Behavior Disorder Obesity Patients

SARCOPENIC OBESITY

Lucif Jr,, Nelson.

PhD.MD. University of Ribeirao Preto. Brazil.

The world’s population is aging. One of the most dramatic body

changes with aging is the loss of muscle mass. Although the peak
of muscle mass and the beginning and the intensity of the loss all
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varies among people, this loss may reach a state called sarcopenia,
which compromises the function, quality of life and life itself. Al-
though there is no agreement on the definition of sarcopenia, its
concept is well established. In addition, the world increase inci-
dence of obesity also has reached the elderly people , with aggra-
vating factors pertinent to this age group like metabolic disorders
and other. The confluence of these two phenomena , called sarco-
penic obesity, results in individuals with fragility, greater vulner-
ability and increased mortality from all causes. Efforts should be
concentrated to prevent and treat individuals of these conditions.
Adequate food intake, with the provision of energy and protein
for weight adjustment and optimize muscle synthesis, in addition
to the micronutrientes, is essential. This, along with the regular
practice of exercises are the basis of this approach. Some supple-
mentation may be necessary.

Keywords: Aging. Sarcopenia. Sarcopenic obesity. Prevention.
Treatment.

PS_144/116

NEW STRATEGIES IN THE CONTROL OF ENERGY
BALANCE

GENOMICS OF BODY COMPOSITION, FROM
SEVERE OBESITY TO EXTREME THINNESS:
LEPTIN-MELANOCORTIN SYSTEM

Santos, José Luis.

Department of Nutrition, Diabetes and Metabolism. School of
Medicine. Pontificia Universidad Catdlica de Chile. Santiago,
Chile.

Although near to eighty obesity genetic syndromes have
been described, most cases diagnosed with monogenic obesity
are caused by disruption of genes belonging to the leptin-mel-
anocortin pathway such as LEP (encoding leptin), LEPR (leptin
receptor), MC4R (melanocortin-4 receptor), POMC (proopi-
omelanocortin) and PCSK1 (proprotein convertase subtilisin/
kexin type 1), among others. Mutations of MC4R are considered
as the most frequent cause of rare monogenic forms of human
obesity, which may be responsible of up to 5% of severe child-
hood obesity and approximately to 1% of adult cases of severe
obesity. Apart from the roles of MC4R in the regulation of food
intake, this receptor also regulates blood pressure, lipolysis and
insulin secretion through its reciprocal action on the two divi-
sions of the autonomic nervous system (sympathetic and par-
asympathetic). The use of MC4R agonists has been proposed
as a therapeutic strategy for treating obesity. However, most of
the reported MC4R agonists show the undesirable property of
increasing blood pressure, although a new MC4R agonist lack-
ing such side-effects (setmelanotide) leads to reduction in body
weight and energy intake in patients with mutations in POMC
gene. After the identification of the genetic leptin deficiency in
mice and humans, it was reported that subcutaneous leptin ad-
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ministration to obese patients carrying mutations in the leptin
gene reduced dramatically their energy intake and body weight.
However, administration of human recombinant leptin as a mon-
otherapy to patients with common obesity (with high circulating
leptin and insulin levels) does not seem to reduce energy intake
or body fat, indicating a resistance to leptin action in multifacto-
rial obesity. Recently, it has been shown that the administration
of leptin-sensitizers such as celastrol to mice with diet-induce
obesity generated a reduction in body weight and energy intake,
leading also to improved indexes of glucose homeostasis. On the
other hand, the study of human leanness represents a comple-
mentary approach for ascertaining genes related to body weight
regulation. Obesity/leanness are not only opposite phenotypes
but also may behave as mirror traits. An interesting example of
this phenomenon is provided by structural variations of chro-
mosome 16p11.2, in which large deletions in this region contain-
ing SH2B1 gene (involved in leptin and insulin signalling) are
strongly associated with obesity, while duplications are associat-
ed with leanness. Another example is Type 1 Generalised Con-
genital Lipodystrophy which is caused by mutations in AGPAT2
gene. Affected patients are characterised by extreme leanness,
very low leptin and adiponectin plasma levels, as well as severe
insulin resistance. In patients affected with this disease, admin-
istration of human recombinant leptin results in a remarkable
improvement of glycaemic control, indicating the insulin-sensi-
tizing effects of this hormone. The evaluation of obesity/leanness
as opposite phenotypes remarks the usefulness of assessing the
role of leptin in different pathophysiological contexts, revealing
new aspects of adipose tissue biology.

Keywords: Obesity, thinness, leptin, melanocortin, lipodys-
trophy.

BROWN ADIPOSE TISSUE AND BROWNING OF
WHITE ADIPOSE TISSUE

Gil, Angel.

PhD. Prof. Department of Biochemistry and Molecular Biology.
Institute of Nutrition and Food Technology. Centre of Biomedical
Research. University of Granada. CIBERobn. Spain.

Adipose tissue is composed of various cell types, which include
adipocytes and other cells of the stromal vascular fraction such
as preadipocytes, blood cells, endothelial cells and macrophages.
Mammals have two main types of adipose tissue: white adipose
tissue (WAT), and brown adipose tissue (BAT), each of which pos-
sesses unique cell autonomous properties. WAT and BAT differ at
the functional, as well as the morphological and molecular levels.
Brown adipocytes have a primary function in heat generation as
they uniquely express the uncoupling protein 1 (UCP1) and were
considered to be at most a minor component of human adipose
tissue. However, he presence of BAT close to the neck and supra-
clavicular areas in adult humans was discovered in 2007, and later
there has been an explosion of knowledge about BAT, both at the
molecular, cell and clinical levels.
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While the function of BAT located in discrete depots in the
thorax is well-established, recent findings suggests that brown
adipocyte progenitor cells, and possibly differentiated brown ad-
ipocytes, exist as scattered individual cells and small cell clusters
distributed diffusely within WAT and possibly skeletal muscle tis-
sue. Indeed, a new kind of adipocytes called BRITE (BRown-like
adipocytes in whITE adipose tissue) or beige adipocytes has been
identified within WAT; these cells arise from the same origin as
white adipocytes, but they also share characteristics with those of
brown adipocytes as the expression of UCP-1. Overexpression of
the PRDM16 in white fat depots induces the formation of brown
adipocytes, a process called “browning”. The presence of brown
adipocyte progenitor cells in WAT and the ability to induce brown
adipocyte differentiation both in vitro and in vivo, suggest the
possibility of a therapeutic approach for obesity based on brown
adipocyte-mediated energy expenditure.

As BAT dissipates energy, due to its ability to oxidize glucose
and lipids, recruitment and activation of BAT i.e. browning might
be a therapeutic target for treating metabolic disorders such as
obesity and type 2 diabetes. BAT is stimulated by the sympathetic
nervous system (SNS); however, there are some novel BAT activa-
tors, some of them myokines, which act independently of the SN,
such as cardiac natriuretic peptides, irisin, interleukin-6, -ami-
noisobutyric acid and fibroblast growth factor 21, that could influ-
ence BAT metabolism. Recently, we have postulated that exercise
might activate and recruit human BAT through activation of SN,
heart and skeletal muscle. Thus, exercise could induce browning
of the WAT and activate BAT, which in turn would results in in-
creased thermogenesis and energy expenditure with concomitant
loss of fat mass. We are currently carrying out a study (ACTIBATE)
to evaluate the effect of long-term exercise training (24 weeks) on
BAT activity and quantity in young overweight and obese adults.

Keywords: Adipose tissue. Brown adipose tissue. White adi-
pose tissue. UCP-1

MICROBIOTA AND OBESITY

Marcos, Ascension.

Research Professor at the Spanish National Research Council
(CSIC). Treasurer of the Spanish Nutrition Society (SEN).

Both the microbiota and the human host maintain a symbi-
otic association. Nowadays, metagenomic analyses are providing
valuable knowledge on the diversity and functionality of the gut
microbiota. However, with regard to the definition of a “healthy
microbiota” and the characterization of the dysbiosis linked to
obesity or other metabolism and inflammation-related disorders,
there is still not a clear answer. Obviously, genes have an important
role on the microbiota characteristics of an individual, but also
lifestyle habits, such as diet, eating behaviour, body composition,
physical activity, stress, as well as sleep profile, have been shown to
be responsible of the type and diversity of bacteria in the gut. In
addition, a new association has been recently discovered, such as
the gut microbiota-brain axis that opens the perception that mi-
crobiota can act not only at an intestinal level, but also at several
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sites of the organism, no matter how far they are from. Therefore,
attempts have been made to counteract obesity through including
different foods to be consumed into the diet. To this end, prebiotic
and probiotic supplementation have been the former compounds
used with the purpose to ameliorate and achieve a healthy micro-
biota. In the scientific literature, there are several experimental
studies in animal models relevant to this topic. So far, evidence
of an anti-obesity effect of different lactobacilli and bifidobacte-
ria has been mainly obtained from animal models submitted to
dietary-induced obesity. Using these experimental models, a sub-
stantial number of studies have reported reductions in weight gain
and, particularly, in fat tissue mass at different locations following
administration of beneficial bacteria, as compared with controls.
Antiatherogenic and anti-inflammatory effects—including regu-
lation of expression of lipogenic and lipolytic genes in the liver,
reduction in liver steatosis, improvement of blood lipid profile
and glucose tolerance, decreased endotoxemia, and regulation of
inflammatory pathways—are also reported in many studies. The
number of human studies focused on prebiotic or probiotic ad-
ministration for obesity management is still very scarce, and it is
too soon to judge their potential efficacy, especially when consid-
ering the fact that the actions of prebiotics and probiotics depend
on the doses, the time and the period of administration, as well as
the metabolism of the subject. In addition, the efficacy of probi-
otics is always strain-specific and the individual response varies
according to intrinsic factors, the overall composition of the diet,
and the interactions with the rest of lifestyle-related factors.
Keywords: Microbiota, obesity, lifestyle factors
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INTEGRATION TO IMPLEMENTATION (ITO 1) ON VI-
TAMIN A INTERVENTIONS

RELATIVE STRENGTHS AND WEAKNESSES OF
AVAILABLE INTERVENTIONS/PROGRAM STRAT-
EGIES TO PREVENT DEFICIENCY OR IMPROVE
VITAMIN A STATUS IN INDIVIDUALS OR POPU-
LATIONS

Udomkesmalee, Emorn.

PhD. Senior Advisor. Institute of Nutrition Mahidol University.
Thailand.

Addressing vitamin A deficiency (VAD) as a public health
problem in developing countries requires a mix of interventions.
The most widely-implemented program is the universal vitamin A
supplementation (VAS) among children 6-59 months of age which
began in 1990s in response to the evidence of risk reduction of
childhood mortality, primarily due to

infectious diseases. The program can be scaled nationwide and
achieved desirable coverage cost-effectively through joint imple-
mentation with existing child health services. However, VAS is
not able to sustain improvement of VA status beyond 3 months
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and, therefore, requires complementary interventions to effective-
ly control VAD. Over the past decade, large-scale fortification of
VA in sugar (success story in Central America), vegetable oil and
staple grains expanded across Africa and Asia. While the approach
is efficacious and cost-effective, monitoring quality production to
consumption as well as evaluating public health impact remains a
challenge in many settings. For dietary diversification to promote
consumption of VA foods, data are scarce on efficacy and effective-
ness of such interventions. Of interest, provitamin A carotenoids
in foods offer a double opportunity to fill the gap of VA intake as
well as enhance functional benefits within the healthy diet scheme.
Recently, studies on bio-fortified crops especially orange-fleshed
sweet potato and maize showed improvement on VA intake and
status. Further efforts are required to scale up bio-fortification in
target areas. Other VA containing programs include home-for-
tification micronutrient powder and lipid-based multi-nutrient
supplements. In countries where VAS is implemented together
with one or more other VA interventions, data gap exists regard-
ing assessment of intakes for inadequate or excess levels as well as
program impact on VAD control. For the past two decades, the
global progress of nearly 50% reduction in the under-5 mortality,
marked decline in undernutrition and burden of infection coupled
with emerging data on no effect of VAS on child mortality, raises
questions on the relevance and proper scaling of VAS to fit the
country profile. Recent reviews identified the need to update mag-
nitude and severity of VAD at national and sub-national levels to
guide policy decision. With a co-existence of undernutrition, obe-
sity and non-communicable diseases in low- and middle-income
countries, the time is right to redesign the next generation of inter-
ventions that address VAD together with other nutritional targets.

Keywords: Vitamin A deficiency, supplementation, food forti-
fication, dietary diversity, program impact

COUNTRY PERSPECTIVE. WHAT ARE THE IMPLI-
CATIONS OF THE CURRENT CONCERN/DEBATE
ON NATIONAL EFFORTS TO PREVENT VITAMIN
A DEFICIENCY IN GUATEMALA

"Mazariegos, Dora Inés; ?Martinez, Carolina; ®Melgar, Paul.

MMsSc Biochemist Human Nutrition. Nutrition and
Micronutrient Unit. Institute of Nutrition of Central America and
Panama. INCAP. Guatemala; ®Chemical Biologist. Nutrition and
Micronutrient Unit. Institute of Nutrition of Central America and
Panama. INCAP. Guatemala.; ®MD. Planification Unit. Institute of
Nutrition of Central America and Panama. INCAP. Guatemala.

During the 1960s the vitamin A deficiency (VAD) in Guatema-
la was consequence of a cereal-based diet poor in both animal and
vegetable sources of vitamin A. After designing and implementing
a program to fortify sugar with cold-water soluble retinyl palmi-
tate, a longitudinal evaluation demonstrated the effectiveness of
the strategy. Follow-up biochemical assessments based on national
health and micronutrient surveys showed a decline of VAD from
26.0% to 15.8% during 1965—1995 in children aged 0-59 months,
and in 2008, the prevalence of low serum retinol values was 0.3%.
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Guatemala is the first country in the world to implement and
maintain sugar fortification with vitamin A as a successful public
health intervention for decades, with monitoring and surveillance
systems in place. Monitoring activities have provided information
on the quality and coverage of the program and epidemiological
surveillance confirms that universal sugar fortification with vi-
tamin A has been a sustainable cost-effective strategy to drasti-
cally reduce vitamin A deficiency. Other strategies implemented
in Guatemala include mega dose supplements for children and
micronutrient powder provision, but with variable coverage. Ef-
forts to adjust supplementation program according to a sufficient
amount of VA provided by sugar have resulted in reducing the age
group targeted by supplementation, from 6-59 months-old chil-
dren to the 6-23 months-old.

Recent national health and nutritional surveys and local nu-
tritional surveillance systems have evidenced that in Guatemala
there is also availability of additional dietary sources of VA that
can be provided by focal nutritional interventions, bought, as well
as voluntarily fortified foods such as cereals, milk and juices. This
suggests that a potential excess of VA intake is possible in the Gua-
temalan context. The lessons learned through has been useful to
guide public policies and establish inter-sectoral alliances as in the
National Commission of Food Fortification.

This presentation will present data available on national level
and how those have influenced national policies. Discussion will
be issued on how national food fortification programs can achieve
sustainable adequate levels of Vitamin A without carrying out ex-
cessive intakes in vulnerable groups.

Keywords: Vitamin A status, National Fortification Programs,
Guatemala

Further collaborators:

Manolo Mazariegos, Maria Claudia Santizo, Humberto Mendez

WHAT DOES IT ALL MEAN AND HOW MIGHT
WE MOVE AN AGENDA FORWARD TO ADDRESS
THESE CHALLENGES? C. ENABLING AGENCIES

Kraemer, Klaus.

Managing Director. Sight and Life. Switzerland. Adjunct
Associate Professor. International Health Johns Hopkins
Bloomberg School of Public Health. USA.

At the World Summit for Children in 1990, it was agreed to
‘virtually eliminate vitamin A deficiency (VAD) and its conse-
quences. However, VAD indicated by serum retinol levels <0.70
pmol/L still affects approximately 190 million preschool-age chil-
dren. VAD is the most prominent cause of preventable childhood
blindness, and increases the risk of childhood death from diseases
such as diarrhea and measles. Biannual high-dose vitamin A sup-
plementation (VAS) has been the most successful child survival
intervention, which can reduce all-cause mortality rate by 12-
24%, and is implemented by 84 countries. In 2014, 17 sub-Saharan
countries reached effective coverage >80%. The integration of VAS
in national polio campaigns allowed countries to reach high cov-
erage rates. With progress towards the eradication of polio and im-
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proved access to vitamin A-rich food, there has been considerable
discussion about phasing out VAS. It is conceivable that effective
VAS coverage is likely to decline once VAS is solely under the con-
trol of the health system. Nonetheless, a successful public health
intervention such as VAS cannot be abandoned without assurance
that vulnerable groups have access to and consume sufficient vita-
min A-rich foods, such as liver, eggs, milk, fruit, vegetables, and
fortified foods. Sugar fortification in Guatemala and Nicaragua,
for instance, could demonstrate a continuous decline in VAD in
different population groups, including preschool-age children. In
a recent assessment of sugar fortification with vitamin A in Zam-
bia, however, almost 90% of retail sugar samples analyzed did not
meet the legal requirements of 10 mg/kg. This clearly indicates
that, before scale-back of VAS can be justified, effective regulato-
ry monitoring of fortification programs and regular assessment of
the vitamin A status of the target population must be in place.

Multiple exposures from VAS, micronutrient powder, and
fortification have raised concerns about preschool-age children
exceeding the Tolerable Upper Intake Level (UL) for vitamin A.
However, the UL is not a threshold for adverse effects, and for this
age group it is even extrapolated from adults. In addition, vitamin
A plasma concentration is not suitable for monitoring, as it is ho-
meostatically controlled and influenced by inflammation. There is
a need for reliable biomarkers of excess, because the narrow mar-
gin between the Estimated Average Requirement (EAR) and UL
could, most notably, disenfranchise vulnerable children. Recent
developments addressing the limitations of intake and plasma vi-
tamin A for monitoring for both fortification and supplementa-
tion include the application of stable isotope dilution techniques.

Neonatal vitamin A supplementation (NVAS) in the first few
days of life has been proposed as an intervention to reduce in-
fant mortality. The evidence for mortality reduction from NVAS
in South Asia is overwhelming and, if implemented adequately,
could save the lives of as many as 250,000 children annually. No
effect of NVAS on mortality was found in studies from Africa in
areas with little vitamin A deficiency and low mortality, howev-
er. We therefore need policies that support NVAS in settings with
high vitamin A deficiency and early infant mortality, including
South Asian countries.

Keywords: Vitamin A, supplementation, fortification, pre-
school-age children, neonatal children

Conflict of Interest disclosure: Klaus Kraemer is the Man-
aging Director of the Sight and Life Foundation, a nutrition think
tank primarily funded by the vitamin A manufacturer DSM.
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NEW ADVANCES ON KETOGENIC THERAPIES

DIETARY VARIATIONS: CLASSICAL KETOGENIC
DIET, MODIFIED ATKINS DIET, LOW GLYCEMIC
INDEX TREATMENT

Pfeifer, Heidi.

RD LDN. Clinical Nutrition Specialist. Massachusetts General
Hospital for Children. Boston. USA.

Dietary therapies have been utilized as treatment modalities
of epilepsy for centuries. The classic ketogenic diet (KD) has been
used in clinical practice since the 1920s. Although it has been
proven to be an efficacious treatment option, compliance with the
rigidity of this treatment has led to continued elevated discontin-
uation rates. Therefore over the past few decades more liberalized
versions of the KD such as the the low glycemic index treatment
(LGIT) and the modified Atkins diet (MAD) were developed.
These liberalized diets do not require the exact weighing and
measuring of foods consumed as is required by the classic diet, al-
lowing for a more flexibility in meal planning, including the ability
to eat out at restaurants.

The LGIT and MAD are being utilized globally and are demon-
strating similar efficacy rates to the classic KD. The backgrounds of
the diets are similar in that they contain higher amounts of fat and
limit the amount of carbohydrate consumed daily to transition the
body to utilizing fat as it’s primary energy source. Due to the met-
abolic changes occurring during treatment it remains important
for those utilizing these treatments to be monitored closely for any
untoward side effects by a team familiar with intricacies of dietary
therapies.

Keywords: Classic Ketogenic diet, Modified Atkins Diet, Low
Glycemic Index Treatment, Dietary Therapy, Epilepsy
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PS_144/146
NOVEL FUNCTIONS AND USES OF AMINO ACIDS

THE INFLUENCE OF NUTRITION ON TUMOR ME-
TABOLISM AND GROWTH

Vander Heiden, Matthew G.

Koch Institute at Massachusetts Institute of Technology.

Cells adapt metabolism to meet distinct physiological needs,
and metabolic regulation influences tumor initiation and progres-
sion. To proliferate, cancer cells must adapt metabolism to support
anabolic processes that allow the accumulation of biomass. This
includes producing those metabolites that are most limiting for
tumor growth in physiological tissue contexts. We find that nu-
cleotide synthesis is often limiting, and how cells generate nucle-
otides is influenced by diet, tissue environment, and tumor type.
For many tumors, access to oxygen or other electron acceptors
limits the production of purines and pyrimidines. Analysis of me-
tabolism in animal cancer models suggests that tumors can use
different nutrients to allow tumor growth. Diet and whole body
metabolism affects nutrient availability and influence tumor pro-
gression, and also contributes to tissue wasting that this common-
ly observed in cancer.

Keywords: Cancer metabolism, Diet and cancer, Cachexia

Conflict of Interest disclosure: M.G.V.H. is a consultant and
SAB member for Agios Pharmaceuticals and Aeglea Biotherapeu-
tics

BCAA FUNCTION AND INSULIN RESISTANCE
FROM THE STUDIES USING GENETICALLY ENGI-
NEERED MICE IN BCAA CATABOLISM

Kitaura, Yasuyuki; Shimomura, Yoshiharu.

PhD, Nagoya University. Japan.

Branched-chain amino acids (BCAAs) (leucine, isoleucine,
and valine) are essential amino acids as ingredients for proteins
in mammals. BCAAs also play as a nutrient signal for protein syn-
thesis, and recently, their concentrations in blood are highly cor-
related with insulin resistance. So far, however, whether increased
BCAAs would be responsible for insulin resistance or consequenc-
es of insulin resistance remains unclear. In fact, impaired BCAA
catabolism that leads to increase BCAAs have been associated
with insulin resistance, so that the genes related with BCAA catab-
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olism are thought to be potential targets for the treatment of insu-
lin resistance. The first two steps of BCAA catabolism are common
for these three amino acids. The first reversible transamination re-
action is catalyzed by BCAA aminotransferase (BCAT) isozymes,
BCATm (mitochondria-type) and BCATc (cytosol-type), which
form branched-chain alpha-keto acids (BCKAs) from BCAAs. The
second step is an irreversible oxidative decarboxylation reaction
by BCKA dehydrogenase (BCKDH) to produce branched-chain
acyl-CoAs, which are eventually catalyzed to either acetyl-CoA
or succinyl-CoA by each three individual pathways. The BCKDH
activity is suppressed by phosphorylation of the dehydrogenase
by BCKDH kinase (BDK) and activated by dephosphorylation by
PP2Cm. BCATm-deficient mice with blocked BCAA catabolism at
the first step showed high BCAA levels in blood, increased energy
expenditure and improved insulin resistance by diet-induced obe-
sity, however low exercise capacity. On the other hand, BDK-defi-
cient mice with defect in negative regulation of the second step of
BCAA catabolism showed low BCAA concentrations in blood and
developed neurological disorder, however the insulin sensitivity of
BDK-deficient mice are still unknown. Recently, we have generat-
ed the mice with BDK defect either in whole body (BDK-KO mice)
or specifically in skeletal muscle and heart (BDK-mKO mice). Al-
though BDK-KO mice showed the phenotype with neurological
defects as the previous report, BDK-mKO mice were healthy with-
out any obvious defects when feeding a protein-rich diet, and the
concentration of myofibrillar protein was significantly decreased
during protein undernutrition. We will discuss the role of BCAAs
in insulin resistance with the results we observed using our an-
imal models. This tissue-specific BDK deficient mouse model is
very useful for further investigation to find out the importance of
BCAAs in any interest tissues or cells.
Keywords: BCAA, insulin resistance, animal model

QUANTITATIVE PROTEOMICS REVEAL OVERALL
AMINO ACID TRANSPORT SYSTEMS AND THE
RELATED SIGNALING

Nagamori, Shushi.

Ph.D. Associate Professor. Department of Bio-system
Pharmacology. Osaka University Graduate School of Medicine.
Japan.

Amino acids are known as building blocks of proteins and sub-
strates of metabolic and biosynthetic reactions. However amino
acids are also recognized as the signaling molecules to regulate
cellular metabolism and cell growth. Among amino acids, leucine
is the most effective signaling molecule to regulate cell growth
and metabolism by activating mechanistic target of rapamycin
complex 1 (mTORCI1) which is one of the well-recognized cellu-
lar signaling pathways mobilized by amino acids. Since leucine is
one of essential amino acids, cell needs to take it up from outside
by using transporters. It has been reported that Na+-dependent
or Na+-independent plasma membrane transporters are able to
transport leucine.
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Normal cells control nutrient uptake and metabolic activities
to prevent aberrant cell proliferation. On the other hand, in can-
cer cells, nutrient transporters are constitutively activated to fa-
cilitate the nutrient uptake for robust cell growth. Several studies
have reported the overexpression of some amino acid transport-
ers. However, there have been no report about comprehensive ex-
pression profile of amino acid transporters in cancer cells due to
the problematic nature of transporter proteins. Thus, we have ex-
ploited comprehensive and quantitative proteomics to review the
functional profiles of amino acid transporters in many cell lines. In
our study, we found that cancer cell lines selectively expressed one
transporter from each transporter family. Expressions of SLC1AS5,
LAT1/SLC7AS5, SLC7A1 and SLC7A6 were conserved in most cell
lines. These results strongly indicate that these transporters are the
common transporters to supply amino acids for cancer cells.

Of the transporters, LAT1/SLC7A5 transports several large
neutral essential amino acids including leucine. By addition of
an LAT1-inhibitor BCH, leucine uptake by LAT1 was blocked,
and then the phosphorylation of mTORC1 pathway was also
suppressed. Therefore, we have applied quantitative phosphopro-
teomics to analyze the cellular responses to leucine transported
via LAT1 comprehensively. Cells were stimulated by leucine in the
presence or absence of BCH. Thus, the phosphorylation induced
by LAT1-mediated leucine uptake was able to be distinguished.
Our result shows that leucine-uptake by LAT1 regulated phos-
phoproteins involved in multiple cellular processes and revealed
the linkage of signaling pathways and cellular responses. These
data open a door let us explore the whole picture of signaling stim-
ulated by leucine uptake. Moreover, this approach is not limited to
investigate a particular amino acid or a cell type but applicable to
various cases of studies.

Keywords: Amino acid, transporter, proteomics, phosphop-
roteomics
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METHIONINE METABOLISM REGULATES THE
FUNCTIONS OF HUMAN PLURIPOTENT STEM
CELLS

Shiraki, Nobuaki.

PhD. Tokyo Institute of Technology. School of Life Science and
Technology. Japan.

Recent evidence suggests that metabolic pathways are impor-
tant for the establishment of pluripotency as well as the regulation
of cell proliferation and differentiation in pluripotent stem cells
(PSCs). Embryonic stem cells (ESCs) and induced pluripotent stem
cells (iPSCs) have an unlimited ability to replicate and the poten-
tial to differentiate into any cell type. PSCs constitute a promising
model for self-renewal and differentiation and may facilitate re-
search about early development. They possess a unique transcrip-
tional circuit that sustains the pluripotent state. These cells are in
a specific epigenetic state that enables rapid cell fate decisions.
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Furthermore, PSCs possess a characteristically high rate of pro-
liferation as well as an abbreviated G1 phase. Recent reports have
shown that metabolism is tightly linked to cellular signaling, and
these two processes reciprocally regulate each other to modulate
cell activities, such as survival, proliferation, and stem cell func-
tion. We and other groups have demonstrated that the universal
methyl donor S-adenosyl methionine (SAM) is a key regulator for
the maintaining undifferentiated PSCs and regulating their differ-
entiation. In mouse PSCs, SAM is dependent on glycine converted
from threonine by threonine dehydrogenase (Tdh). Threonine up-
take and Tdh activity are required to maintain high levels of SAM.
The human TDH gene is a nonfunctional pseudogene; according-
ly, threonine cannot be used for SAM production in human cells.
Therefore, human PSCs depend on extracellular methionine for
SAM synthesis, and short-term methionine deprivation results in
a loss of histone methylation, triggering the reducing NANOG ex-
pression, and promoting human PSC differentiation into all three
germ layers (Shiraki et al., Cell metabolism 2014). Based on a gene
expression analysis and the quantification of methionine metabo-
lites, undifferentiated human PSCs are in a high-flux methionine
metabolic state. In contrast, differentiated endoderm cells require
a low amount of methionine for growth and are therefore not af-
fected by methionine deprivation. This metabolic difference be-
tween undifferentiated PSCs and differentiated cells prompted us
to test whether methionine deprivation eliminates the remaining
undifferentiated cells. After prolonged (48 hr) methionine depri-
vation during mid-stage endoderm differentiation, residual undif-
ferentiated cells were eliminated, and the overall differentiation
efficiency increased. These results have implications for the elim-
ination of variability in differentiation efficiency among cell lines
and for the promotion of differentiation into specific cell lineages.
Here I show methionine metabolism, which regulates the main-
tenance and differentiation of human PSCs, summarize the roles
of SAM and epigenetic crosstalk in these processes, and compare
these mechanisms in mouse and human PSCs.

Keywords: Methionine. Amino acid. iPS cells. ES cells. Differ-
entiation
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FOOD CONSUMPTION SURVEYS: RESULTS AND
USES

LATIN AMERICAN SURVEY OF NUTRITION AND
HEALTH (ELANS). PRELIMINARY RESULTS

Kovalskys, Irina.

MD. Nutrition and Health Area. International Life Science
Institute (ILSI). Buenos Aires. Argentina.

Determinations of total energy intake, diets nutrient compo-
sition and dietary patterns of Latin American countries are crit-
ical to address the epidemic of non-communicable diseases and
the health consequences of physical inactivity. This information
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would be of the greatest actionable value for developing dietary
recommendations and policies for governments, and scientists

ELANS Protocol

The Latin American Study of Nutrition and Health/Estudio
Latinoamericano de Nutricion y Salud (ELANS), is a randomized
cross-sectional multicenter research designed to address the nu-
tritional profile of Latin American (LA) people in eight LA coun-
tries (Argentina, Brazil, Peru, Colombia, Costa Rica, Ecuador and
Venezuela),. The study provides comparable data of dietary intake,
physical activity, and anthropometric profile among representa-
tive urban populations of the eight countries; analyzed by soci-
oeconomic status, age and gender. A sample of 9218 adolescents
and adults aged 15.0-65.0 years, stratified by geographical loca-
tion, gender, age and socioeconomic status was performed. The
ELANS standardized protocol was followed by the eight countries
and performed simultaneously. Intake data was collected by two
24 hs recall and physical activity information by both the Mexican
(Spanish) version of International Physical Activity Questionnaire
(IPAQ) and accelerometers in 2 household visits. Five anthropo-
metric measurements were performed by the exact methods and
instruments.

ELANS included 9,218 individuals (48% men and 52% wom-
en) with validated data. The age distribution of the sample was
13%, 38%, 28% and 21% for 15-19, 20-34, 35-49 and 50-65 years
old, respectively. Mean body mass index (BMI) was 26 kg/m2 with
higher values from women (27.5 kg/m2) than men (26.3 kg/m2).
Overall, only 37% of the ELANS sample had normal body weight,
while 3% exhibited underweight, 34% were overweight and 26%
were obese. ELANS results show high rates of overweight and obe-
sity in the region, coexistent with high prevalence of inadequate
micro-nutrients intake. Despite different rates between countries
were found, a shared pattern where the vulnerable age groups are
mainly the adolescents and older adults, was found. Analyzing LA
diets distribution of macro-nutrients but they are well balanced,
differences in food sources, culture and meal habits were observed
from one country to another expressing the cultural imprinting
of each diet composition. The ELANS overall sample reported a
higher level of active people at the transport dimension of IPAQ
for men than for women. Men in 20-34 age range reported the
highest (59%) level of active PA at leisure time while for female ad-
olescents it was the lowest (29%). This is congruent with the sed-
entary time (hours/week) collected with the accelerometers where
the highest levels were reported by adolescents 10 hours/ week for
both genders.

ELANS provides a unique dataset for Latin America, enabling
cross-country comparisons of energy, macro- and micro-nutrients
intake and physical activity as well as establishing associations be-
tween these lifestyle components and nutritional status within this
region. In this symposium, the main results obtained in this study
will be reported.

Keywords: Survey, Nutrition, Physical Activity, Latin Amer-
ica.
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NUTRITION SCIENCE AT A CROSS-ROAD

BEST PRACTICES FROM THE ASN COMMITTEE
ON PUBLICTRUST

(Stover, Patrick; ?Ohlhorst, Sarah; ®Field, Martha; ®*Garza, Cutberto.

MCornelL University and American Society for Nutrition. USA.;
@American Society For Nutrition, 9211 Corporate Blvd., Suite 300
Rockville, Maryland, 20850, USA; ®'Cornell University, Division of
Nutritional Sciences, Ithaca, NY 14850 USA.

The American Society for Nutrition (ASN) created an Adviso-
ry Committee on Ensuring Trust in Nutrition Science. The ASN
charged the committee with recommending best practices for sus-
taining public trust in all of ASN’s collaborative undertakings with
stakeholders across sectors and disciplines. Assuring transparency
and rigor in those activities was stressed. Implementation of best
practices is expected to uphold trust in nutritional science among
all stakeholders, i.e., the public, industry, government, academia,
and other nonprofit, nongovernmental organizations pertinent to
the field of nutrition science. Their implementation also should
help ensure objectivity, and comprehensiveness, achieve the best
nutrition science, and assure required accountability and the re-
alization of anticipated benefits to public and individual health.

Keywords: American Society for Nutrition; Nutrition Re-
search; Public Trust; Rigor and Reproducibility; Best practices
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REDUCTIONIST VERSUS HOLISTIC PARADIGMS
IN NUTRITION SCIENCE

Fardet, Anthony.

PhD. Researcher in preventive and holistic nutrition. French
National Institute for Agricultural Research (INRA). Unit of
Human Nutrition. France.

Up today nutrition science, in Western countries, has been
mainly experimented according to the reductionist paradigm.
Reductionism is based on the assumption that since reality is too
complex to be studied as such it needs to be fragmented into iso-
lated entities that are studied according to the view that the whole
is equal to the sum of the part (2 = 1+1) on the basis of a linear
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cause-effect relationship. As a result foods are considered as only
sums of nutrients and calories ; and one nutrient is generally asso-
ciated with one deregulated metabolism then one chronic disease
(e.g., relationship between saturated fats, dyslipidemia and ather-
osclerosis whereas it is a reducing association). Reductionism can
be considered as the main deep cause at the roots of diet-related
chronic diseases that are encountered in populations consuming
the most fractionated/recombined and refined ultra-processed
foods, the ultimate consequence of reductionism. Indeed, if foods
are only sums of nutrients why not cracking them in a multitude
of nutrients and to recombine them. Nutritional supplements,
functional foods and ultra-processed foods are therefore the con-
sequences of our modern reductionist science. They are also based
on the assumption that food health potential is based on its com-
position only.

On the contrary, holism views whole foods as more than a sum
of nutrients because of synergy of action of nutrients and food ma-
trix effect. Holistic nutrition science defines food health potential
as combination of both matrix and compositional effects. Food is
more than the only sum of nutrients (2 > 1+1). Matrix effect is
crucial because it impacts satiety potential and nutrient bioavaila-
bility, both playing a crucial role to maintain a good health. There-
fore two foods of identical composition but with a different matrix
have not the same health potential.

Therefore to fight against the increasing prevalence of di-
et-related chronic diseases we need today to base more nutrition
science on the holistic paradigm. Whereas recombined/refined
ultra-processed foods are the fruit of reductionism whole and
complex foods participate more of the holistic paradigm which
should encourage technologists to less process foods to preserve
their matrix, and public authorities to lay emphasis on minimal-
ly-processed foods as a basis of a healthy diet.

In addition to food science and technology the holistic par-
adigm may find other important applications in the study of di-
ets on human health. Randomized controlled studies are coming
from reductionist and pharmacologist designs, very far from real
life, and cannot yield long-term and effective applicable results.
Nutrition science is not pharmacology and foods are not drugs:
therefore application of holism should prompt nutritionists to car-
ry out intervention studies in complex real life conditions (taking
into account all aspects of dietary lifestyles), and not to control
only one.

Finally reductionist and holistic paradigms are both necessary:
however more importance to holism should be given. Reduction-
ism only becomes meaningful when it is embedded and circum-
scribed in a thorough and holistic reflection. If not, reductionism
turns around, and only produces partial scientific truths devoted
to agro food industry benefits.

Keywords: Holism, Reductionism, Nutrition, Food matrix,
Processing
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IS THE RCT THE BEST WE CAN DO?

Martinez-Gonzdlez, Miguel Angel.

Universidad de Navarra. CIBEROBN. Spain. Harvard T.H. Chan
School of Public Health. Boston, USA.

Large randomized controlled trials (RCTs) are apparently the
only way to circumventing the methodological problems of obser-
vational research, such as misclassification, reverse causation and
residual confounding.

But small, short-term RCTs with surrogate markers of disease
as the outcome are clearly not the solution. To give a high value to
changes in any single surrogate biomarker is a mistaken approach,
given that there are multiple pathways leading from diet to disease.
Moreover, the induction period can vary for the different path-
ways in which diverse biomarkers are involved, thus limiting the
possibility of assessing multiple biomarker combinations at any
time point. Furthermore, other lesser-known pathways could ac-
count for a substantial proportion of clinical events. Therefore, the
gold standard should be long-term RCTs with hard clinical events.
In them, participants should be willing for a long period (usually
at least 5-6 years) to eat what the investigators decided that they
should eat, not what they like to eat. This is very problematic.

A highly prevalent tenet in the current nutrition literature is
that “prospective cohort studies provide evidence only of statis-
tical associations (“mere correlations”) but not causation what-
soever, because only RCTs can answer causal questions”. Under
that assertion, most of the current practices and policies in pub-
lic health would lack sufficient scientific foundation. The truth is
that sound and effective public health actions have been based in
well-designed, conducted and analyzed observational epidemio-
logic studies. They do provide valid answers to causal questions
in nutrition.

The criteria for causality established by Bradford Hill long time
ago are the leading principles to obtain causal inferences from ob-
servational studies. They keep their validity nowadays. Cause and
effect associations can be drawn when most of these criteria are
met, especially when there is consistency among many well con-
ducted observational studies.

Conversely, methodological challenges in designing RCTs in
nutrition can frequently induce biases. They speak against any
“fundamentalism” for the RCTs. They include the intensity of the
“intervention” to be delivered to the control group, selection biases
due to selective attritions, deficient adherence to the prescribed
diet (suboptimal compliance is the rule and not the exception),
contamination of the control group with the intervention proto-
col, erroneous assumptions about the induction period or poten-
tial effect modifiers, and, very especially a small and insufficient
contrast in the diets of the intervention and control groups. These
biases tend to operate towards the null and several RCTs in nu-
trition ended as non-informative, after astronomic expenses and
many years of work. The PREDIMED trial, showing the benefits of
the Mediterranean diet was an exception. But the results of PRED-
IMED were highly consistent with those of observational cohorts.

Therefore, very often, RCTs are not the best design to answer
causal questions regarding long-term effects of dietary exposures.
Because a well-conducted cohort study can simulate an RCT when
the most important confounders have been controlled for, the
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combination of RCTs with well-conducted and analyzed cohort
studies should be the optimal approach to draw causal inferences
in nutrition.

Keywords: Randomized clinical trials, Mediterranea diet, in-
tervention, cardiovascular disease

NUTRITION IN TRANSITION, THOUGHTS AND
ACTIONS OF A MULTIDISCIPLINARY WORKING
GROUP

Mde Vries, Jan; @Feskens, Edith.

MDe Vries Nutrition Solutions. The Netherlands.; @Division
Human Nutrition, Wageningen University. The Netherlands.

In the past decades valuable knowledge has been produced
about the interaction of nutrients, food and the human body. The
mostly multidisciplinary approach in nutrition science has accom-
plished a lot, both scientifically and socially. Despite this, nutri-
tion sciences appear to be in a crisis. Public reluctance to trust
nutritional insights creates space for many authors with nutrition
messages that are not aligned with general views of nutrition and
health.

In the Netherlands, recently a multidisciplinary discussion
group was formed to start a structured discussion about the capa-
bilities and credibility of nutrition sciences. The group consists of
scientists with a background in nutrition, epidemiology, physiol-
ogy, medical sciences, behavioral sciences, philosophy, ethics and
statistics. Since 2015 we organized several discussions about the
limitations recognized in nutrition sciences, such as discussions
about “health’, causation”, “evidence” etc. In 2016 we organized a
dedicated workshop with scientists from a diversity of disciplines
invited on a personal title.

We diagnosed that nutrition science is meeting its inherent
boundaries, which hampers conceptual and methodological pro-
gress and the translation of novel insights into societal benefit and
trust. The methods in nutrition sciences need to change to accom-
modate the questions that arise from the major upcoming societal
challenges.

The benefits of nutrition interventions aiming at prevention of
chronic diseases cannot be related to one single cause. Despite the
multifactorial causation of chronic diseases the pharmacological
model of double blind placebo controlled intervention studies,
usually called clinical studies, is considered as the method to prove
causation. We think that this approach to prove causation needs to
be reconsidered.

Ingestion of complex molecular foods interact with complex
body function aiming at life-long prevention. In general a reduc-
tionist approach cannot be translated into benefits. Medicinal in-
terventions readdress an unhealthy to a healthy condition in the
shortest time span possible. The different employments of nutri-
tion and medicines make the paradigms of sciences almost oppo-
sitional.

Nutrition sciences is strongly influenced by a reductionist fo-
cus. Due to political choices scientists need to search for private
funding. That research focusses on products and nutrients instead

144 Ann Nutr Metab 2017;71(suppl 2):1-1433

of food patterns, generating beliefs of quick wins. These myths
need objective evaluation.

Such critical assessment is not the first. Concerns have been
raised immediately after the landmark publication on Evidence
Based Medicine in 1992. We have not been able to identify a struc-
tured discussion about the limitations of the capability and credi-
bility of nutrition sciences.

The evidence we seek, the questions we ask, the funding and
organisation threaten our credibility. A discussion is needed to
agree on different ways of working and knowing. A new nutrition
science agenda may provide plenty of potential for excitement and
includes reaching out to multiple disciplines that are important
to create answers needed on future questions. In parallel to and
based on the outcomes of our discussions we aim at developing
research projects creating new generation nutrition sciences that is
incorporating as many as possible scientific disciplines. New part-
nerships, activities and agendas are the cornerstones for a more
capable and credible nutrition science.

Keywords: Credibility, Magic bullets and myths, paradigms,
Multidisciplinary science.
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LINKING AGRICULTURE AND NUTRITION ED-
UCATION TO IMPROVE ACCESS TO QUALITY
FOODS FORYOUNG CHILDREN

"Wijesinha Bettoni, Ramani; ?Muehlhoff, Ellen; ®Westaway,
Elizabeth; “Jeremias, Theresa; ®Nordin, Stacia; ©Garz, Julia.

MPhD. Nutrition Officer. Food and Agriculture Organization

of the United Nations. Rome, Italy.; ?(Formerly FAO Rome);
B)(PhD. Formerly FAO Rome); “’'CARE Germany-Luxembourg,
Bonn, Germany; ®University of lllinois at Urbana-Champaign,
Champaign, USA and Feed the Future Malawi.Strengthening
Agricultural and Nutrition Extension , Lilongwe, Malawi (formerly
FAO Malawi); ©Plan International, Hamburg, Germany.

Agriculture has a central role to play in nutrition by supplying
nutritious, healthy and affordable foods in a sustainable manner.
When integrated with nutrition education for behaviour change,
agricultural interventions have the ability to improve young child
and family diets. Process reviews were conducted in Cambodia and
Malawi of food security projects carried out by the Food and Ag-
riculture Organization of the United Nations (FAO) that provided
agricultural support and community-based nutrition education on
improved infant and young child feeding (IYCF). In both countries,
household visits were carried out with mothers/caregivers, and in-
terviews and Focus Group Discussions (FGD) were conducted with
purposively selected project stakeholders (53 in Cambodia, 170 in
Malawi). Results showed that adoption of improved IYCF practices
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were facilitated by participation in nutrition education and practical
cooking sessions, with supportive family and community structures
playing an important role. Barriers faced by families and caregivers
included women’s workload and lack of access to high quality foods,
such as fruits, vegetables, legumes, nuts and animal source foods.
Implementation challenges included coordination issues in regard
to cross-sectoral targeting strategies and ineffective capacities of ex-
tension services to deliver a community-based IYCF nutrition edu-
cation programme. Lessons learned from the project can guide fu-
ture integrated agriculture-IYCF nutrition education programmes
to help ensure better young child nutrition outcomes.

Keywords: Infant and young child feeding, complementary
food, nutrition education, agriculture, Cambodia, Malawi
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Chronic Kidney Disease (CKD) accelerates cardiovascular
disease (CVD), predisposes to infectious diseases and numerous
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other morbidities that increase mortality, that shortens the life
span and impairs the patient’s quality of life. Most of these abnor-
malities are mediated by systemic inflammation, that is common
in CKD. Uremic toxins retained as a result of altered kidney func-
tion contribute significantly to this inflammatory state and the de-
rangement in many body organs. Dysbiosis (a aquantitative and
qualitative alteration of intestinal microflora), is a consecuence
of changes in intestinal transit, decreased protein absorption,
decrease in dietary fibre intake, treatment with oral iron and fre-
quent use of antibiotics that are very common in CKD.

The human gastrointestinal microbiota represents the largest
body microbial load. This bacterial load and its products have
been shown to contribute to both the progression of CKD and
activation of the inflammatory cascade in CKD. Thus, gut dysbi-
osis characterized by a disruption of the homeostatic balance in
gastrointestinal tract in CKD is associated with the production of
nephrotoxins (mainly urea, indoxyl sulfate, p-cresil sulfate, etc),
which are introduced to the systemic circulation, contributing to
systemic inflammation, and possibly to the progression of CKD

Systemic inflammation and uraemic toxins play a central role
in the pathophysiology of atherosclerosis, as well as in other com-
plications associated with CKD, and it is suggested a role of bac-
terial metabolites (from probiotics) in the gut, as potential uremic
toxins modulators, reducing the progression of CKD and associ-
ated uremia.

Probiotics are defined as “living micro-organisms” that, being
administered in adequate amounts, provide a health benefit to the
host. Recently, it has ben demostranted the potential benefits of
probiotics in CKD. They have been shown to be associated with a
change in small bowel pathobiology by modifying the metabolic
actions of small bowel bacterial overgrowth, reducing the gener-
ation of toxins and carcinogens and promoting nutrition with no
adverse side effects

The efficacy of using different types of probiotics at different
doses with the aim to reduce levels of uraemic toxins and to delay
the progression of CKD has been investigated in in vitro mod-
els, animal models and in patients with CKD. However, to date,
there are no large-scale intervention studies and studies on clin-
ical events to support their widespread use. There are only small
studies, most of which, observe a decrease in uraemic toxin levels
like urea.

We recently demonstrated in a randomised trial in 30 patients
KDIGO 3 and 4 stages of CKD, that there was a decrease in serum
urea level greater than 10% after a conventional dietetic treatment
plus a probiotic (lactobacillus casei shirota) in a dose of 6 x 109
CFU.

Based on the results obtained to date, it can be concluded that
further investigations on the effects and adequate doses are neces-
sary to prevent and help minimize the production of uremic toxins
in CKD patients.

Keywords: Urea, probiotics, doses, chronic kidney disease,
inflammation
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FODMAP, SIBO and gut microbiome
Knight, Karina.

MBA. MS. RD. Nutritionist. University of Miami. California
Nutrition Group. USA.

The gut ecosystem is complex and contingent upon multiple
factors, diet is of relevance because it can induce rapid changes
within 1-2 weeks in gut microbiota composition and function.
Production of gut derived metabolites from diet is limited by the
composition of the gut microbiota. Fermentable oligosaccharides,
disaccharides, monosaccharides and polyols (FODMAPs), short-
chain carbohydrates that are poorly absorbed by the small intes-
tines. An increasing body of research shows that these food mole-
cules trigger symptoms of IBS and some other digestive disorders
such as small intestine bacterial overgrowth (SIBO). Because these
food molecules are not properly absorbed, they transpire in the
large intestine, where bacteria that live in the gut feed on them
and then produce gas byproducts, namely hydrogen and meth-
ane. However, a diet low in FODMAPs appears to alleviate many
of these problems. Plant based fiber, undigested protein, fat and
carbohydrates influence the composition and metabolic activity of
the microbiome. Agrarian diets high in fruit/legume fiber associ-
ated with increase in microbial diversity, whereas Western diet is
associated with a decrease of beneficial Firmucutes and increase
of Proteobacteria. Diet plays a role in microbiota but may be con-
strained by other factors: Gut microbiota likely differs in globally
distinct populations. Low-FODMAP diet reduces beneficial pro-
biotic microbiota and increases fecal pH, long-term impact is un-
known.

Keywords: Gut microbiome, Small intestinal bacterial over-
growth, Irritable bowel syndrome, Low-FODMAP diet, probiotics.

PRACTICAL ISSUES IN NUTRITION INTERVEN-
TION IN CANCER PATIENTS

Fuchs-Tarlovsky, Vanessa.

PhD. Nutritionist. Hospital General de México. Servicio de
Oncologia.

Cancer is a public health problem that leads to malnutrition.
There is enough evidence to show that 40% of hospitalized patients
with cancer are malnourished or with high risk of becoming mal-
nourished, because of the tumor itself and symptoms like nausea,
vomiting, decreased appetite, and early satiety that leads to unin-
tentional weight loss.

This specific type of malnutrition is known as cancer-cachexia.
This is a concept that has evolved over the years, however it is not
until 2011 that K Fearon et al. published an expert consensus that
standardized the definition and classification of this condition.
The consensus defined cachexia as a “multifactorial syndrome de-
fined by an ongoing loss of skeletal muscle mass (with or without
loss of fat mass) that cannot be reversed by conventional nutrition-
al support and leads to progressive functional impairment”.
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Cachexia was divided also into stages ranging from the early
weight loss to death. These stages are known as precachexia. Ca-
chexia and refractory cachexia. It is necessary to know the defini-
tions of each stage because it has been observed in recent studies
that if nutritional support is provided until advanced stages of ca-
chexia, there is no nutritional therapy. On the other hand, early
nutritional interventions are the best choice of nutritional support
in cancer patients. Because of this, early nutritional risk detection
is required at the time of cancer diagnosis or from hospital admis-
sion to prevent the development of cachexia.

With this background, we have developed many research stud-
ies in Mexico City General Hospital, that are aimed to: determin-
ing nutritional and body composition in cancer patients at the
diagnosis, before and after surgical treatments; to detect patients
at nutritional risk; to know the effect of some specific nutrient
therapies on inflammatory processes and oxidative stress in can-
cer patients; as well as the effects of standardized and specialized
nutritional therapies and its effect on survival. All the strategies
above are daily focused on the detection of nutritional risk and
nutritional treatment of patients with cancer in the clinical nutri-
tion service that we have also developed tertiary level in a public
hospital in Mexico City.

More specifically, our studies showed that malnutrition is still
highly prevalent in oncology patients. We found that cancer pa-
tients that started nutritional treatment on time had better out-
comes and tolerance to oncology treatments. Supplementation
with antioxidants in cervical cancer patients showed a significant
effect on hemoglobin levels conservation, quality of life and it had
not effect cancer recurrence. On the other hand, omega-3 fatty ac-
ids supplementation with EPA can regulate inflammation in head
and neck cancer patients and leads to maintain their body com-
position and weight until the end of the antineoplastic treatment.

Keywords: Cancer, clinical trials, nutrition

ADVANCES IN DIABETES NUTRITION THERAPY

MRuiz Cervantes, Gloria Marcela; ?Melgarejo Herndndez, Marco;
®Landa Anell, Victoria.

MMCN. Nutritionist. Instituto Nacional de Ciencias Médicas y
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Paciente con Diabetes; @Nutritionist. Nutritionist. Instituto
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BINutritionist. Instituto Nacional de Ciencias Médicas y Nutricion
Salvador Zubiran. Centro de Atencién Integral del Paciente con
Diabetes.

Medical nutrition therapy (MNT) is essential for the optimal
management of people living with diabetes (PWD). MNT is as-
sociated with the improvement of values of HbA1lc 0.3-1% for pa-
tients with type 1 diabetes and 0.5-2% for type 2 diabetes, particu-
larly in newly diagnosed patients or those who had HbA1c levels
greater than 8%.

Different percentages of macronutrient distribution have been
evaluated for diabetes prevention and treatment, however, there is
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no consensus of an ideal percentage for PWD. Therefore macronu-
trient distribution should be individualized, based on preferences,
weight and metabolic goals. In a systematic review, non-significant
differences were found in HbAlc and other metabolic parameters
between a different amount of carbohydrate (from 39% to 57%),
protein (0.8-2.0 g/kg/d) and fat (from 27% to 40%) intake. PWD
taking MNT alone or those who do not follow an intensive insu-
lin therapy should be encouraged to comply to a consistent pat-
tern of carbohydate intake with respect to time and amount (basic
carbohydrate counting). On the other hand, patients on intensive
insulin therapy or with insulin pump therapy should be trained
on advanced carbohydrate counting, since this strategy has been
effective for lowering HbAlc levels on a long-term follow-up (12
months), besides increasing the quality of life despite more insulin
injections. Refined carbohydrates and added sugars should be re-
placed with whole grains, vegetables, legumes, fruits and non-fat
dairy. Non-nutritive sweeteners could be utilized instead of caloric
sweeteners to reduce overall calories, as long as the total daily in-
take is not affected. Regarding protein intake, there was a non-sig-
nificant difference in the glomerular filtration rate reduction with
an ingestion of 0.7 to 2 g/kg/day in PWD. In terms of fat intake, a
diet rich in monounsaturated fats may reduce cardiovascular risk
on a long term basis, replacing a low fat/high carbohydrate diet.
N-3 fatty acids showed nonsignificant benefits on metabolic levels,
particulary on glucose, however there was a significant reduction
in tryglycerides in patients with hypertryglyceridemia. The pro-
motion of adequate eating patterns, like Mediterranean, DASH
or plant-based diets, has a greater impact than the prescription of
particular food or nutrients.

Nutritional strategies, such as portion control, the plate meth-
od, sample menus, carbohydrate counting, exchange list, food
lists, simplify plan and goal establishment should be used based
on patient’s needs, preferences, food access, health literacy and
numeracy, motivation and barriers to change. Identifying and re-
ducing this barriers is essential for the implementation of a more
accurate educational strategy. At the Center for Comprehensive
Care of the Patient with Diabetes (CAIPaDi) the identification of
barriers to MNT adherence at baseline, the use of a nutritional
simplified plan and baby steps strategies based on the identified
barriers have shown statistical significance in the reduction of cal-
orie consumption, weight and waist circunference after 3 months.

Keywords: Diabetes, medical nutrition therapy, CAIPaDj,
barriers

TRENDS AND PRACTICE IN CLINICAL NUTRI-
TION

Nava-Gonzdlez, Edna Judith.

PhD. Certified Nutritionist. School of Public Health and Nutrition.
Autonomous University of Nuevo Leon. President of the Mexican
College of Nutrition.

Nutritional Sciences include nutrition processes as well as food
components, their actions, interaction and balance in conjunction
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with health and disease. The applications of nutrition science re-
late to integrated human biology systems that gradually become
adjusted in the way a person changes qualitatively or quantitatively
over time.

The advance in the knowledge about the role of nutrients in
different clinical pictures is continuous and not exempt from con-
troversies (glutamine, arginine, fatty acids, antioxidants), which
opens an enriching debate in search of a closer approximation
to its functions, beyond the solely fact of offering a nutrition ap-
proach. This situation forces the professional in nutrition sciences
to be prepared in depth in various fields such as modulation of
inflammation and immunity, control of oxidative stress, and aging
among others.

If we focus our knowledge on metabolic diseases related to
nutrition, it is necessary to take into account the environment to
provide a specific and individualized nutritional therapy. It has
been insufficient to only intervene on the main conventional en-
vironmental factors that contribute to the development of these
chronic diseases (obesity, type 2 diabetes, many cancers) which
include lack of physical activity, a sedentary lifestyle, unhealthy
eating habits, availability of very cheap foods, large portion sizes,
high levels of refined carbohydrates, calorically dense foods, and
consumption of saturated fats.

A broader view of environmental exposure is needed beyond
conventional risk behaviors to discover the main causes of chronic
diseases, not only the ones occurring in the external environment,
but also those that impact internally, integrating a conceptual
framework of a series of measurable biological events secondary
to the environment, which directly cause inflammation, oxidative
stress, lipid peroxidation, infections, alterations in the gut micro-
biota, causally associated with prominent classes of endocrine
disruptors, immune response modulators, and agents that bind to
cellular receptors.

Exposures to these agents can be monitored in the blood either
by direct measurement or by looking for their effects on physio-
logical processes such as metabolism. These processes influenced
by the external environment generate products that serve as mo-
lecular signatures and biomarkers in the blood. Therefore, an ex-
tension of the current generation of biomarkers could have a cru-
cial role to play in a specific diagnostic profile from the internal
environment that would be causally associated with the external
environment.

On the other hand, the functional components of foods may
have a great impact on the incidence and treatment of multiple
diseases. The nutritional message must be widely communicated:
we need extensive research on phytochemicals and chemoprotec-
tive functional food ingredients that can regulate inflammation,
oxidative stress and lipid peroxidation.

In conclusion, it is our responsibility to deepen the knowledge
of areas related to nutrition in order to offer in the near future a
more precise and individualized preventive care.

Keywords: Nutritional Sciences, Trends, Evidence-Based
Practice, Clinical medicine
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VITAMIN C - ARE CURRENT RECOMMENDATIONS
SUFFICIENT?

WHAT IS THE OPTIMUM INTAKE OF VITAMIN C?
Carr, Anitra.

PhD. Senior Research Fellow. Department of Pathology.
University of Otago, Christchurch. New Zealand.

Historically, recommended dietary allowances (RDAs) for vi-
tamin C were based on prevention of the deficiency disease scur-
vy. Now, more countries are basing their recommended intakes on
antioxidant and other putative health effects of vitamin C as well
as on biochemical markers of these. However, whether these rec-
ommendations provide optimal intakes of vitamin C is uncertain
because of the difficulty in defining the ‘optimal intake’ Vitamin
C intakes which provide plasma saturation (i.e. ~200 mg/d) are
considered optimal by some researchers. Although intakes of ~100
mg/d are sufficient to saturate white blood cells, we have found
that muscle tissue vitamin C levels continue to rise with increas-
ing intakes up to plasma saturation. Large population-based sur-
veys in Europe and North America have provided insights into
the normal dietary intakes and plasma levels of these cohorts, as
well as the prevalence of hypovitaminosis C (i.e. <23 pmol/L) and
deficiency (i.e. <11 umol/L). Some countries have higher recom-
mended dietary intakes for smokers and pregnant women due to
their increased requirements for vitamin C. We, and others, have
also shown that individuals with hypovitaminosis C have higher
requirements for vitamin C, likely due to depleted tissue status.
Clearly a ‘one size fits all’ intake recommendation is complicated
by numerous confounding factors. This talk outlines various ways
of determining the optimum intake of vitamin C.

Keywords: Vitamin C, hypovitaminosis C, dietary intakes,
plasma status, RDAs

BIOMARKERS FOR VITAMIN C REQUIREMENT

E|ste, Volker; ?Troesch, Barbara; ®Eggersdorfer, Manfred; “Weber,
Peter.

MPhD. Dr. med vet. DSM Nutritional Products AG. Switzerland;
@Dr. sc. ETH. DSM Nutritional Products AG. Switzerland; ®'Prof.
Dr. DSM Nutritional Products AG. Switzerland; “Prof. Dr. med.
DSM Nutritional Products AG. Switzerland.

Intake recommendations for vitamin C are currently defined
using markers for status, as no suitable functional biomarker has
as yet been identified. There are different functional biomarkers
for Vitamin C but up to now, no one was identified that could be
used as a basis to define dietary intake recommendations for vi-
tamin C. Emerging evidence support neutrophil motility as such
a functional biomarker. A recent in vitro study showed that ade-
quate levels of vitamin C were needed for this function to work
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optimally when measured as chemotaxis and chemokinesis. Fur-
thermore, in a human intervention study with healthy subjects,
neutrophil motility was optimal at intakes at ~250 mg/d.

These findings are supported by established knowledge includ-
ing a Cochrane review which showed a significant reduction in
the duration of episodes of common cold in children as well as
in adults with regular vitamin C intakes in a similar range. This is
in line with human kinetic studies where plasma saturation was
reached with 200 mg/ day and also the related vitamin C trans-
porters reached their maximum at this dose. Additionally, in ob-
servational studies it was shown that at plasma level of 75 pmol/L,
which can be reached with vitamin C intakes of 2200 mg/d, inci-
dences of cardiovascular disease were lowest. A relationship be-
tween vitamin C concentration, severity of atherosclerosis and in-
flammation in peripheral artery disease patients could be shown.

However, additional studies are needed to investigate further
the reliability and accuracy of neutrophil motility as a function-
al marker of vitamin C dependent immune function. Given the
number of people affected by common cold, cardiovascular dis-
ease and others, defining recommendations with the highest risk
reduction for these diseases is of paramount importance.

The evidence would suggest that daily intakes of 200 mg vita-
min C might be advisable for the general adult population, which
can be achieved by means of a diverse diet.

Keywords: Vitamin C; ascorbic acid; dietary reference value;
immune function; neutrophil motility

Conflict of Interest disclosure: All authors are employed by
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THE PHARMACOKINETICS OF VITAMIN C
Lykkesfeldt, Jens.

Professor at University of Copenhagen, Denmark.

Vitamin C is a low molecular weight water soluble antioxidant
vital to human health. Vitamin C homeostasis is tightly controlled
by the body and sophisticated ways of preserving and allocating
the body’s ascorbate resources to organs in need has evolved in-
cluding ascorbate recycling and tissue specific accumulation and
retainment. Vitamin C pharmacokinetics differs markedly from
that of an average drug in that vitamin C e.g. follows complex sat-
uration kinetics and is subjected to active reabsorption in the kid-
neys at physiological levels. The lack of acknowledgment of these
and other factors have led to poorly designed and misinterpreted
human intervention studies that expectedly have shown no effect
of vitamin C supplementation. The present talk outlines the phar-
macokinetics of vitamin C and how it impacts the proper design
of intervention studies with vitamin C.

Keywords: Vitamin C; distribution; pharmacokinetics; trials

Parallel Scientific Symposiums



VITAMIN C RECOMMENDATIONS: PHARMACOKI-
NETICS AND FUNCTION
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National Institutes of Health. Bethesda MD 20892 1372; ©MD.
Staff Clinician. National Institute of Diabetes and Digestive

and Kidney Diseases. National Institutes of Health. Bethesda
MD 20892 1372; "BA. PostBac Program. National Institute of
Diabetes and Digestive and Kidney Diseases. National Institutes
of Health. Bethesda MD 20892 1372.

Vitamin C (ascorbic acid) Recommended Dietary Allowances
have two foundations: pharmacokinetics, and function in relation
to in vivo concentration. Human pharmacokinetics data for ascor-
bic acid are more detailed than for nearly all other vitamins. Such
pharmacokinetics data have substantial value. For ascorbic acid,
pharmacokinetics data reveal that with oral dosing ascorbic acid
plasma concentrations are tightly controlled. At least four mech-
anisms are responsible: intestinal absorption, or bioavailability;
tissue transport: renal reabsorption/excretion; and utilization in
vivo. At doses between 100-200 mg daily: intestinal absorption is
near maximum; tissue transport is close to saturation; and renal
excretion is close to estimated threshold. Utilization data, though
often indirect, suggest that accelerated ascorbate utilization occurs
in some diseases such as sepsis or in critically ill patients. Phar-
macokinetics data also show that tight control is by-passed with
intravenous administration of ascorbic acid as a drug. Intravenous
ascorbic acid administration, as a function of dose given, produces
pharmacologic concentrations. These concentrations have prom-
ising efficacy in cancer treatment, including studies in humans,
with minimal side effects. Applicability of pharmacologic ascor-
bate in cancer therapy and in critically ill patients would not have
been apparent without the foundation of pharmacokinetics. To
date, there are few datasets linking ascorbate function in vivo to its
concentration in vivo. For this reason, in vitro functional data with
human neutrophils are used to characterize ascorbate function in
relation to its concentration. These data have limitations. In vivo
functional assessments, endpoints, or validated biomarkers are
needed to improve accuracy of recommended dietary allowance
recommendations for ascorbate, and for other vitamins.

Keywords: Vitamin C, ascorbic acid, reccommendations, phar-
macokinetics
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MEANING OF LINEAR GROWTH: APPROPRIATE USE
OF GROWTH AS A MEASURE IN DEVELOPMENT

BIOLOGY OF LINEAR GROWTH: PROCESSES
AND NUTRITIONAL, HORMONAL, AND INFLAM-
MATORY DETERMINANTS

Lampl, Michelle.

Nutrition Department. Emory University. USA

Longitudinal studies of humans document that suboptimal nu-
trition during early life has long-term consequences on skeletal
size. This outcome is highly dependent on the developmental age
when the insult is experienced. Nutrition acts at the individual’s
cellular level: individuals consume nutrients and these translate to
growth through a system of cell-level processes. Understanding the
specific cellular events responsible for skeletal growth and devel-
opment is essential in order to identify the critical periods during
which the organism is at- risk for growth perturbation and inter-
vention. Skeletal growth regulation takes place within distinctive
anatomical sites during individually-specific time frames. This in-
volves molecular mechanisms acting at sequential life cycle stages
of the cells responsible for bone elongation at the site of long bone
growth, the endochondral growth plate. Extracellular cues regard-
ing energetic status and constituent availability are translated by
intracellular signaling pathways to influence regulatory networks
at cellular control points governing bone elongation and matu-
ration. Nutrients influence this cascade as the source of both the
necessary substrates and extracellular cues which regulate the sig-
nal transduction pathways that control anabolic processes. More-
over, while the limiting resource for growth is generally viewed
to be a direct reflection of energy availability, other mechanisms
that reflect nutritional influences include the allocation of com-
mon precursor cells to the chondrocytic lineage, osteoblast-specif-
ic cellular bioenergetics, and downstream hormonal and cytokine
effects. When these developmental phases are perturbed, skeletal
growth deficits occur that may or may not be entirely recoverable.

Keywords: Bone growth, endochondral bone, critical period

HISTORY OF USING OF GROWTH AS A MEASURE
OF HEALTHY CHILD DEVELOPMENT

MKrasevec, Julia; ®Krasevec, Julia.

(MUNICEF; @Statistics and Monitoring Specialist. UNICEF. New
York.

The growth curve is a fundamental tool that allows length and
height measures to be used to ascertain whether healthy child
growth and thus development is occurring at an individual or pop-
ulation level. The growth curve displays the size of a child over time
while also visualizing how the growth velocity varies at different
stages based on the steepness of the curve along different parts of
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the trajectory. The first child height curve was published in the
18th century in George Buffon’s Histoire Naturelle, using a chart
developed by Count Philibert de Montbeillard who plotted his
son’s height every six months from birth to age 18 years. Since then,
growth charts have expanded in scope to cover growth patterns
of groups of children, becoming an important tool in child health
screening. The United States developed growth reference charts
using data from their National Health and Nutrition Examination
Surveys that could be used to establish whether the growth of other
individuals or groups of individuals were typical of the reference
group. This growth reference was adopted by WHO in 1977 and
used to monitor child growth and health globally for the next 30
years at regional, sub-regional, and national levels. As the US-based
growth reference had a number of technical and biological limi-
tations, including a large percentage of non-breastfed and formu-
la-fed infants, WHO embarked on development of growth stand-
ards of children 0-5 years of age which represents how children
should grow if exposed to optimal conditions while in utero and
after birth. Data were collected from 6 countries (Brazil, Ghana,
India, Norway, Oman, and the United States), for the development
of the sex-specific growth standards and were published in 2006.

Since their publication, over 150 countries have adopted the
WHO Growth Standards and use them as the basis for clinical
screening of an individual child’s growth and also to summarize the
proportion of children in a population suffering from suboptimal
growth. The use of one set of standards helps compare prevalence
of malnutrition across countries, highlight populations at greatest
need of intervention, and assess progress towards global goals such
as the Sustainable Development Goals. The availability of standards
for growth velocity has provided an additional way of assessing
how well children are growing.

The standard tool for measuring child length and height has
been a stadiometer, and while it serves the purpose of a calibrat-
ed piece of equipment, measurement error has been found in both
clinical- and population-based applications, largely related to the
proper positioning of small children who can be reluctant subjects.
Looking forward, as various groups are working on the develop-
ment of alternative tools to assess length and height, many of which
are tablet-based and do not require any specific positioning of the
child, there is potential for minimizing error and also for improved
usability of the data.

Keywords: Height, length, measurement, growth standards
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THE MEANING OF LINEAR GROWTH: DIFFEREN-
TIATING GROWTH AS A CAUSE VS. A MARKER
OF OTHER OUTCOMES

Leroy, Jef.
Senior Research Fellow. Povery, Health and Nutrition Division.

International Food Policy Research Institute. Washington, DC.
USA.

The prevention of undernutrition is receiving unprecedented
global attention. Undernutrition during early life has severe con-
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sequences, not only in infancy and childhood, but also during
adulthood. Malnourished infants and young children are at in-
creased risk of illness and death, and are also more likely to expe-
rience physical, cognitive, educational, and productivity deficits as
adults. Much of the focus of this global effort is on reducing the
prevalence of stunted linear growth (target 2.2 of the Sustainable
Development Goals). Linear growth retardation is associated with
a number of undesirable short-term (such as delays in cognitive
development), medium-term (lower school achievement), and
long-term outcomes (lower earnings and a higher probability of
non-communicable chronic diseases at adulthood).

Our presentation will explain how these associations in com-
bination with the focus on linear growth as a development target
has created the impression that short stature is causally linked to
these physical, cognitive, educational, and productivity outcomes
and how it has created the false expectation that any intervention
aimed at improving linear growth retardation (or reducing stunt-
ing) will subsequently lead to improvements in these outcomes.
We will show how this misunderstanding appears to have contrib-
uted to two recent developments: the focus on aflatoxin exposure
as a determinant of linear growth retardation and the renewed
interest in catch-up growth. We will conclude with a framework
that clearly differentiates between two key uses of linear growth: as
an indicator or marker (reflective of the past or predicting future
outcomes) and as an outcome in its own right.

Keywords: Child growth; stunting; marker; catch-up; aflatoxin

APPROPRIATE USE OF LINEAR GROWTH AS A
MEASURE IN DEVELOPMENT

Frongillo, Edward.

Department of Health Promotion, Education, and Behavior,
University of South Carolina, United States.

Early undernutrition results in risk of illness and death as well
as physical, cognitive, educational, and productivity deficits later
in life. Much of the current attention on undernutrition focuses on
reducing stunting. This focus on linear growth in development re-
inforces the view that short stature is causally linked to both short-
and long-term physical, cognitive, educational, and productivity
outcomes, leading in turn to expectations that interventions aimed
at reducing stunting through prevention of linear growth deficits
will lead to improvements in negative consequences of undernu-
trition.

The nutrition development community has been confronting
two related challenges. First, many studies report small or no in-
tervention effects on reducing stunting, while sometimes report-
ing noticeable secular changes in linear growth over time. Second,
the emphasis on nutrition-sensitive as well as nutrition-specific
interventions leads to questioning whether linear growth is an ap-
propriate primary outcome to measure.

About forty years ago it was established that well-nourished
children throughout the world grew similarly on average. This
equivalence provided a basis for using the assessment of children’s
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growth status for global and national monitoring of population
well-being. The 1987 First Report of the World Nutrition Situa-
tion by the United Nations Subcommittee on Nutrition used child
underweight prevalence, and ten years later sufficient data were
available for the Third Report to use stunting prevalence. Use of
stunting prevalence is appropriate for the purpose of monitoring
changes in child growth status at the population level, but not nec-
essarily for other purposes such as assessing whether interventions
have made a difference. Nutrition interventions may reach and
impact children, but may not impact length growth deficits in a
short period.

Child linear growth depends on both the prenatal and post-na-
tal environment, with the post-natal environment influencing
growth through nutritional intake and exposure to infection,
which in turn result from food security, care of children, and
health services and environment. Child growth status is thus
associated with child nutritional status, but it is not the same as
nutritional status. That is, length growth is a marker of nutrition
useful for some purposes, but is not nutrition. Furthermore, chil-
dren grow through complex biological mechanisms that unfold
daily and are only partially understood. Partial restoration of lost
growth is sometimes possible when constraints are removed, but
it is not clear if this is important. Some claims made that catch-up
growth of children can occur are based on misunderstanding of
both the concept of catch-up growth and analytic inference.

Interventions intended to have impact on one domain may
have positive or negative impact on others, so impact evaluations
should use a broad set of health, nutrition, and development meas-
ures and indicators. Furthermore, measures for immediate and
underlying determinants should be included, e.g., breastfeeding,
complementary feeding, and food processing; caregiving; and
hygiene and home health. There is need to develop, refine, and
validate measures and indicators for evaluation purposes, e.g.,
validation of child-development measures in low- and middle-in-
come countries and development of innovative markers of child
development.

Keywords: Growth, children, nutrition, interventions, evalu-
ation
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IMMUNONUTRITION IN HEALTH AND DISEASE:
ROLE OF BIOACTIVE COMPOUNDS

FATTY ACIDS: MASTER CONTROLLERS OF IN-
FLAMMATION
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UK.

Inflammation is a normal response being part of host defence
and initiating tissue repair. However, where inflammation is ex-
cessive or uncontrolled, tissue damage, metabolic changes and
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pathology can result. Indeed, chronic inflammation is the central
component of many human diseases including rheumatoid arthri-
tis, inflammatory bowel disease and asthma. Chronic low grade
inflammation is now recognised to be a component of lifestyle dis-
eases like obesity, type 2 diabetes and atherosclerosis. Both high
and low grade inflammation may result from failure of resolution
mechanisms. Fatty acids can regulate inflammatory processes, in-
cluding resolution. Some saturated fatty acids have been shown
to trigger inflammation by stimulating known pro-inflammatory
receptors like toll-like receptor 4. Cells involved in inflammation
typically contain a relatively high amount of the omega-6 fatty acid
arachidonic acid, which is a precursor of pro-inflammatory eicos-
anoids like prostaglandin E2 and leukotriene B4. The omega-3
fatty acids EPA and DHA are readily incorporated into inflam-
matory cells in a dose dependent manner. They can modify the
function of inflammatory cells through multiple mechanisms that
ultimately involve altered patterns of gene expression and altered
patterns of production of lipid and peptide mediators. These in-
clude decreased production of pro-inflammatory eicosanoids and
cytokines and increased production of pro-resolving mediators
like resolvins and protectins. Through these effects, EPA and DHA
can affect inflammatory cell responses and inflammatory process-
es and they act to counter the effects of saturated fatty acids, ome-
ga-6 fatty acids, and classic inflammatory stimuli (e.g. LPS). The
anti-inflammatory and inflammation resolving effects of EPA and
DHA are clinically relevant.

Keywords: Omega-3, Inflammation, Lipid mediator, Cytokine

INMUNOMODULATION BY PROBIOTICS AND
FERMENTED MILKS IN HEALTHY AND SICK SUB-
JECTS
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The immune stimulation by probiotics and fermented milk
containing probiotic bacteria(PFM) administered to healthy host,
induce a network of signals: a) stimulation of the intestinal epi-
thelial cells(IEC) and the immune cells associated to the lamina
propria, these facts are, induced by bacteria adhesion or by their
cell wall fragments stimulating the epithelial and the immune cells
to activate mainly the innate response b) The IEC induce the pro-
duction of different cytokines and chemokines able to send signals
to the immune cells of the lamina propria inducing an increase in
different markers of activation with the release of cytokines, which
will contribute to the Mucosal Immune System(MIS) activation c)
induce also activation of the adaptative response at local and sys-
temic levels, with an increase in the specific secretory IgA (S-IgA)
and specific IgG antibody respectively .

In sick host we demonstrated their effectiveness in the anti-in-
flammatory process such as enteric infections, and in allergy. In
malnutrition models (under nutrition and obesity) we observed
an improvement in the histology of intestine and thymus with an
improvements in the Immune System functionality. We demon-
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strated the anti-inflammatory effect of yogurt in IBD model, where
we observed a decrease mainly in the inflammatory cytokine IL17.
We also analyze the effect of yogurt in another model of chronic
inflammation as obesity .In this study, we compared the effect of
conventional yogurt and one containing probiotic bifidobacteria.
We demonstrate the anti-inflammatory effect of both yogurts by
decreasing of proinflammatory cytokines

What would be the biological significance of these observa-
tions: 1) that the innate response that is key in host defense is able
to be influenced by probiotics and fermented milk 2) that probiot-
ic strains, LFP or yogurt have an important role in the mechanisms
of the immune surveillance

We conclude that probiotic strains, PFM and yogurt have an
important role in the functionality of the MIS and in the immune
surveillance, through the mechanisms of immunoregulation

Keywords: Immunomodulation , Probiotic ,Fermented Milk

DO DIETARY PATTERNS INFLUENCE PRO-
INFLAMMATORY-DERIVED CYTOKINES LEVELS
IN HEALTHY ADOLESCENTS? FINDINGS FROM A
POPULATION-BASED STUDY OF ADOLESCENTS
IN MALAYSIA

Foo, Leng Huat.

Universiti Sains Malaysia.

Background and objectives: The aims of the present study was
to investigate the influence of dietary patterns on blood pro-In-
flammatory-derived cytokines of tumor necrosis factor-alpha
levels (TNF-a) and also to examine whether such influence was
mediated by adiposity levels, assessed by anthropometry and
dual-energy X-ray absorptiometry (DXA) device assessments,
among 413 apparently healthy adolescent boys and girls aged 12
to 19 y. Methods: A validated food frequency questionnaire was
used to assess dietary food patterns, in which three dietary food
patterns were identified based on the principal component analy-
sis method. Blood pro-inflammatory-derived cytokines of TNF-a
was assessed by the ELISA assay method. Results: Three dietary
patterns were identified namely, healthy-based food pattern, west-
ern-based and local-based food pattern. Higher scores of healthy-
based dietary pattern, characterised by high intakes of vegetables,
fruit, dairy products, nut and cereal-based foods, was significantly
associated with lower concentrations of serum TNF-a after ad-
justment for age, race, gender, pubertal growth status, and mod-
erate-to-vigorous physical activity levels. Even further adjustment
for DXA-derived adiposity indices in the analysis models, adoles-
cents with higher intakes of healthy-based food pattern had signif-
icantly lower serum blood pro-Inflammatory of TNF-a levels. On
the contrary, neither western-based food pattern nor local-based
food pattern was significantly associated with serum TNF-a levels.
Conclusion: Intakes of healthy-based food pattern that is charac-
terised by higher levels of vegetables, fruit, dairy products, nut and
cereal-based foods was independently associated with lowering
pro-inflammatory marker of TNF-a levels in the blood. This find-
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ing suggests that lower intakes of healthy-based food pattern may
contribute directly to the development of low-grade inflammation
in these adolescents during these critical years of growth.

Keywords: Dietary patterns, pro-Inflammatory-derived cy-
tokines, inflammation, Adolescents
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THE IMPORTANCE OF PROTEIN FOR SUPPORTING
HEALTH IN AN AGING SOCIETY

HOW TO TACKLE PROTEIN AND ENERGY MAL-
NUTRITION IN THE ELDERLY

Kido, Yasuhiro.

PhD, Dietitian, Faculty of Human Health Science, Kanazawa
Gakuin University, Japan.

Now in Japan, we have seen an increase in the life expectan-
cy, and the number of aged citizens is still increasing. In order to
promote a society where the citizens can maintain an independent
lifestyle even at an advanced age and expect a healthy life expec-
tancy, without the need for nursing care due to physical dysfunc-
tion, attention has been focused recently on the importance of the
relationship between physical dysfunction in the future and the
prevention of frailty and sarcopenia. The target of these preventive
measures is the skeletal muscle, and the goal is the maintenance of
the skeletal muscle and structure. Due to the strong relationship
between the skeletal muscle mass, muscular strength and physical
functions with protein intake, attention has been drawn to the im-
portance of protein. Compared with normal adults, in the elderly
the protein synthesis in the skeletal muscle induced after a meal
(after protein intake), shows a relatively reduced reactivity and
some reports have indicated the presence of synthesis-resistant
properties. Furthermore, some reports have indicated that, even
if the essential amino acids required by the skeletal muscle in the
elderly existed in the blood stream, the mammalian/mechanistic
target of the rapamycin complex (mTORC) and the downstream
signal activation were suppressed. In addition, some recent reports
have indicated that the actual situation in the elderly is that the
intake of protein is insufficient to maintain health.

Up to the present, estimates of the protein requirement have
been obtained using the nitrogen balance method, which de-
rives the final estimate of the protein requirement through a step
by step method where the intake of protein in changed in each
step. However, the estimates of the protein requirement calculat-
ed using the nitrogen balance method showed a tendency for un-
derestimated values. In 2007, a new method for estimates of the
protein requirement was reported, called the indicator amino acid
oxidation method. According to this new estimation method, the
estimated protein requirement was 1.3 - 1.5 times that obtained by
the previous method. Especially, for the elderly, the new estimates
were almost the same as the estimates for the protein requirement
for schoolchildren. Thus, for the elderly, we consider that it is im-
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portant to promote “more protein intake and the intake of good
protein.”

Keywords: Protein requirement, nitrogen balance method, in-
dicator amino acid oxidation method, frailty, elderly
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DELICIOUSNESS, A STRATEGY FOR COMPLI-
ANCE OF HIGH PROTEIN DIETS

Nishimura, Toshihide.

Ph. D., Professor, Kagawa Nutrition University. Professor
emeritus, Hiroshima University. Japan.

It is well known that there are more than 10, 000 kinds of pro-
teins in our body which are parts of tissues such as muscle, liver,
heart, bone, hair, skin and brain, and lots of enzymes and hor-
mones and so on. These body proteins are periodically renewed as
protein metabolism to keep our health. Food proteins are resourc-
es for the newly synthesized protein in metabolism. Therefore, the
taking food protein in daily meal plays an important role in keep-
ing our health. In Japan, 60 grams and 50 grams of proteins are
recommended to take from foods every day for male and female
in adults (over 18 years old), respectively. Recently, old people over
65 years old are also recommended to take the same amount of
proteins as young adults to prevent from sarcopenia caused by de-
ficiency of muscle proteins. Especially, the essential amino acids
are required for protein syntheses in body. Since these amino acids
are not able to be synthesized in our body, they are supplied from
food proteins.

It is well known that meats, fishes, milk products, eggs and
soy bean in foods contains high amount of proteins. For exam-
ple, roast beef loin, roast pork loin, roast chicken breast meat, and
boiled soy bean 20.4, 26.7, 34.7 and 14.8 grams of protein in 100
grams of foods, respectively. Furthermore, these foods also have
the well-balanced essential amino acids. Therefore, these stuffs
should be supplied in daily meal.

Among these foods, meats are very popular as a delicious food.
Although there are many factors to decide deliciousness of foods,
taste, aroma and texture play a very important role in delicious-
ness of meats. In general, more-flavored and tender meats are
recommended to be delicious ones. These qualities of meats are
generated during post-mortem aging after slaughter. The meats
immediately after slaughter are tough because of rigor mortis, and
have less meat flavor. However, during storage, meats become ten-
derer, because structure of meats has loose by the action of pro-
teases such as calpain and cathepsins. The more flavor in stored
meats is generated by Maillard reaction between free amino ac-
ids and sugars, leading that in general, the conditioned meats are
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more delicious. Recently, it has been found that umami substances
such as glutamic acid and inosinate that increase during storage of
meats play an important role in improvement of deliciousness in
meats. They can enhance the intensity of retronasal aroma sensa-
tion of meats after putting meats into mouth. This effect leads to
the deliciousness of the conditioned meats. The fat of meat has also
been found to play an important role in deliciousness, because fats
can hold aroma compounds of meats and give us continuity of aro-
ma sensation. This is one of the reasons why the meat of Japanese
black cattle is so delicious.

In this presentation, I would like to explain the importance of
taking meats in daily meal to keep health and the deliciousness of
meats.

Keywords: Meat, protein, health, deliciousness

LIFE STAGE MANAGEMENT OF AMINO ACID NU-
TRITION

Tontisirin, Kraisid.

Professor and Senior Advisor, Institute of Nutrition, Mahidol
University, Thailand.

Amino acids (AA) are structural and functional units of pro-
teins. Based on nitrogen balance and growth, AAs have been clas-
sified into 9 indispensable (IAA) and 11 dispensable AAs which
can be synthesized from IAA via various metabolic pathways. The
latest FAO/WHO/UNU Expert’s report in 2007 on protein and
AA in human nutrition has estimated AAs requirement for infants
during the first six months of life based on breast milk contents
of protein and AAs. For older infants up to adolescents the AA
requirements are based on the combination of AAs required for
maintenance and for growth. For adults, the main criteria used is
the AA oxidation resulting in higher requirement recommenda-
tions for all indispensable AAs with noticeable 2-3 times higher
in lysine, threonine, isoleucine, leucine and valine requirements
compared to the previous recommendation in 1985 which was
based on N-balance criteria. It is recommended that the AA re-
quirement pattern and also protein need of 0.8 g protein kg/day
for elderly people are the same as that for adults.

Protein intake to fulfil requirement and de novo formation of
AAs will provide adequate “Amino acid pool” for metabolic and
other functions of AAs for good nutrition and wellbeing. Those
functions include: protein synthesis and maintenance of protein
synthesis machinery, DNA and RNA synthesis, taste and appetite,
hormonal functions, neurological and immune functions, regula-
tions of various metabolic functions, and source of energy such as
branch chain AAs and alanine. With better understanding of AA
requirements, roles of AAs in metabolism and body functions in
both normal and illness conditions and the ability to produce in-
dustrially of various AAs, the AAs have been used for enteral and
parenteral products for treatment of several inherited metabolic
diseases and seriously ill patients who need nutritional support.
Specific AA has been used for food fortification such as lysine and
threonine to improve protein quality in food and feed, glutamate
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for taste enhancement, BCAA for athlete and sport. Nutritionally
it is quite remarkable to witness the progress in AA science, me-
tabolism, production and utilization to fulfil AA requirements and
functions in human life course.

Keywords: Amino acid nutrition

THE ROLE OF LEUCINE IN OBESITY-INDUCED
METABOLIC DISORDERS

"Wu, Guoyao; ?Bazer, Fuller W.; ®Meininger, Cynthia J.

MTexas A&M University, College Station, Texas, USA.; ?Texas A&M
University, College Station, Texas. USA.; ®Texas A&M University,
College Station, Texas, USA.

The prevalence of obesity (body mass index 230 kg/m2) has in-
creased in many regions of the world over the past decade because
of multiple factors, including individual genotypes, excessive en-
ergy intake, sedentary lifestyles, and reduced energy expenditure.
Obesity, especially the central or visceral type, is a predisposing
factor for the development of type 2 diabetes mellitus. This dis-
ease manifests as insulin resistance and multiple metabolic disor-
ders, including hyperinsulinemia, impaired glucose tolerance, and
dyslipidemia as risk factors for the development of cardiovascular
diseases. In both humans and animals, a common characteristic of
obesity is a marked elevation in the concentrations of leucine, one
of the branched-chain amino acids (BCAAs), in plasma. Of in-
terest, a 22% increase in the concentration of leucine in plasma is
associated with insulin resistance and cardiovascular dysfunction
in obese subjects. Reduced rates of leucine degradation via mul-
tiple organs including skeletal muscle, heart, adipose tissue and
kidneys, may contribute to hyperleucinemia in obesity. Leucine is
an activator of glutamine:fructose-6-phosphate aminotransferase
(GFAT), which is the first and a rate-controlling enzyme in cata-
lyzing the synthesis of glucosamine (an inhibitor of endothelial
NO synthesis) in endothelial cells. In addition, through stimulat-
ing the mammalian target of rapamycin signaling pathway and
thus protein synthesis, leucine may enhance GFAT protein ex-
pression. Thus, among BCAAs, leucine is unique in inhibiting the
synthesis of nitric oxide (NO, a major vasodilator and a mediator
of insulin actions in skeletal muscle) from arginine in endothelial
cells, and may modulate cardiovascular homeostasis via insulin
resistance. In support of this view, dietary supplementation with
BCAAs has been reported to promote the development of insu-
lin resistance in both rats and humans. Conversely, reducing the
circulating levels of L-leucine or endothelial GFAT activity may
provide a potentially novel strategy for preventing and/or treating
cardiovascular disease in obese and diabetic subjects. Such means
may include: (1) dietary supplementation with (a) a-ketogluta-
rate to enhance BCAA catabolism in the small intestine and other
tissues, (b) N-ethyl-L-glutamine to inhibit GFAT activity in en-
dothelial cells, and (c) arginine to overcome the inhibitory effect
of leucine on endothelial NO synthesis; and (2) oral administra-
tion of interferon tau, an inhibitor of oxidative stress. Preventing
leucine-induced activation and expression of GFAT by nutritional
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supplements or pharmaceutical drugs may help to ameliorate the
metabolic syndrome in obese subjects. In conclusion, leucine is a
biomarker of metabolic defects in obesity, and lowering its con-
centrations in blood may improve NO generation by the vascula-
ture and enhance the sensitivity of tissues (such as skeletal muscle,
heart, liver, and adipose tissue) to insulin. (Supported by AHA and
NIH grants).

Keywords: Branched-chain amino acids, nitric oxide, obesity
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NEW TOOLS FOR NUTRITIONAL ASSESSMENT IN
EARLY LIFE: HOW TO MANAGE THEM

GESTATIONAL WEIGHT GAIN STANDARDS IN
THE INTERGROWTH 21ST PROJECT: IMPLICA-
TION TO POLICY MAKERS

Kac, Gilberto.

Professor, Institute of Nutrition, Federal University of Rio de
Janeiro. Brazil.

The aim of this abstract is to describe the methodology of the
INTERGROWTH-21st gestational weight gain (GWG) standard
implementation on the Brazilian Health Unified System. This is a
work in progress. The Intergrowth 21st GWG standard was con-
structed based on a prospective, longitudinal, multi-center study.
The study was conducted on eight diverse urban regions in Brazil,
China, India, Italy, Kenya, Oman, United Kingdom and United
States. The sample comprised healthy, well-nourished women,
enrolled in the Fetal Growth Longitudinal Study, a component of
the INTERGROWTH-21st Study. Maternal weight was measured
every 5 weeks starting with <14 weeks of gestation until delivery.
A multi-level, mixed effect, linear regression analysis for repeat-
ed measures, adjusted for gestational age was employed to pro-
duce the GWG values. The standard was constructed for women
with normal weight (body mass index (BMI) >18.50-24.99 kg/
m2 at the first trimester. doi: https://doi.org/10.1136/bm;.i555.
BM]J 2016;352:i555). A reference was also constructed for over-
weight women (25.0-29.99 kg/m2, not published yet). Smoothed
GWG centiles were fitted for the 3rd, 10th, 25th, 50th, 75th, 90th,
and 97th for each week of gestation. Additionally, equations for
the mean and standard deviation to calculate any desired cen-
tiles according to gestational age can be found on the INTER-
GROWTH-21st dedicated website. The implementation of the
INTERGROWTH-21st GWG standard on the Brazilian Health
Unified System will be conducted in steps and has been organized
as several sub-studies aimed to surpass several difficulties initially
identified when the INTERGROWTH-21st GWG standard was
released. The main technical issues comprise the lack of GWG data
for the first trimester and for the extremes of the pre-gestational
weight gain BMI distribution (<18.5 and 230 kg/m2). The first sub-
study will comprise an extensive literature review dealing with (i)
manuscripts that have tested the use of the INTERGROWTH-21st
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GWG standard; (ii) manuscripts that have compared measured
versus reported pre-gestational weight and (iii) manuscripts that
discusses the first trimester GWG estimates. The second sub-study
will comprise the validation of the INTERGROWTH-21st GWG
standard. This component will focus on testing different cut-off
points and ranges of GWG to predict selected maternal and infant
outcomes, such as small for gestational age; large for gestational
age, postpartum weight retention among others. A third sub-study
will seek strategies to evaluate GWG on the extremes of the body
mass index distribution. This component will look into for par-
ticular prospective cohort studies during pregnancy that may be
meta-analyzed to produce GWG estimated for those BMIs not
included on the INTERGROWTH-21st. A fourth sub-study will
have as objective a reliability study between reported and meas-
ured pre-gestational weight. Finally, a fifth sub-study will deal with
issues related to the first trimester GWG gain estimates. As a final
product, we expect to be able to evaluate INTERGROWTH-21st
validity and to assess how useful it can be as a tool to monitor
GWG at the Brazilian Health Unified System and if this standard
can be used as a substitute of the actual GWG monitoring system
in place.

Keywords: Gestational weight gain; Intergrowth 21st; Policy
makers; Standard; Surveillance

INTERGROWTH 21 STPROJECT:WHAT IS NEW FOR
NEWBORN ANTHROPOMETRIC ASSESSMENT?

Medina, Mercedes

MSc. Nutritionist. Interdisciplinary Group of Family Studies,
Universidad de la Republica. Uruguay.

The impact of different situations in the early stages of life on
infant development, cognitive development and the consequences
of life, which is not enough to consider only the size of the child,
but requires a broader assessment of the result of pregnancy. Ac-
cording to the need to optimize fetal development, the concept en-
compasses a broad set of considerations, such as: maternal health
before and during pregnancy, duration of this, size of the neonate
for gestational age and The possibility that fetal development has
been disturbed or that the nutritional, physical and emotional fac-
tors of the infant’s environment exist that maximize their ability to
grow, develop and have a healthy life (WHO 2006)

INTERGROWTH-21st is an international, multicentre, pop-
ulation-based project consisting of a number of components, in-
cluding the Fetal Growth Longitudinal Study (FGLS) and INTER-
BIO- 21st Fetal Study (FS).

The INTERGROWTH-21st Project provides standards for
early human growth based on populations that conform to the
prescriptive approach recommended by WHO 21,52. By prescrip-
tive, we mean we have observed a cohort of prospectively enrolled
women whose risk of adverse maternal and perinatal outcomes
(including fetal growth restriction) was low based on their indi-
vidual clinical profiles and the socioeconomic and demographic
characteristics of the underlying geographically diverse popula-
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tions. In fact, the INTERGROWTH-21st Project is unique because
it has produced, for the first time, fetal ultrasound, newborn size
and preterm postnatal growth data set that have all been collected
from the same underlying populations using the same rigorously
applied methodologies.

Objective:To evaluate the birth weight of the Uruguayan chil-
dren who participated in the National Survey of health, nutrition
and development(ENDIS) in 2011 with Intergrowth project.

The information on weight and height of newborns in Uru-
guay extracted from a representative sample of 3000 children un-
der 4 years old was processed by the information from the 21 st
intergrowth Project. This project used information from the same
countries of the new anthropometric references of children under
6 years of WHO. And the exclusion criteria in that Project were :

- women under 18 and over 35 y.o

- Mother s height under 1,53 m.

-BMI < 18.56 >30

- Somokers

- History of children with <2500 g. O> 4500 g., Or children
born dead.

- Less than 14 weeks gestation

Birth weight was analyzed below the 10th percentile with a
lower than expected value of 4.5%, while children born with a
weight above the 90th percentile exceeded 9% (19%), As for birth
size, children below the 10th percentile were 11.5% and above the
90th percentile, 7.8%

The difference in gramas terms were from 100 to 220 gs. < P10,
and > P90 from 130 to 300 gs. All evaluated by the gestational age.

The difference in centimeters of heigth were from 110 to 225
cm. < P10, and > P90 from 120 to 350 cm, all evaluated by the
gestational age.

Keywords: Birth weight, birht height, intergrowth Project.
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EPIDEMIOLOGICAL IMPLICATIONS OF THE NEW
WHO ANTHROPOMETRIC REFERENCES AND
THEIR LIMIT VALUES AND THE IMPLEMENTA-
TION PROCESS IN ARGENTINE

Abeyd Gilardon, Enrique O.

MD. MPH. Nutrition Area Coordinator. Mother & Child Health.
Ministry of Health. Argentina.

Since 1982 in Argentina, Ministry of Health used local refer-
ences to evaluate children growth, to select food programs ben-
eficiaries and estimate prevalences of malnutrition (stunting and
ematiation). In 2007, Ministry of Health adopted the Multicenter
Growth Reference Study curves (launched by WHO in 2006) for
weight for age, length/height for age, head circumference for age
and body mass index for age for all children less than five years
replacing local references. By September 2012 all 23 country prov-
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inces and Buenos Aires Autonomous City had adopted the WHO
standards (10 before 2009; 9 from September 2009 to March 2010;
3 from April 2010 to September 2010; 2 from October 2010 to Sep-
tember 2012). Time delay from adoption to implementation was
partially due to existing stock of printed material (mainly, growth
charts and sanitary booklets).

Implementation of new curves was performed in coordination
with Sociedad Argentina de Pediatria through local seminars and
training workshops. This process was supported by providing an
ad-hoc handbook and growth charts.

Ministry of Health selected 8 graph: weight for age (first semes-
ter, birth to 24 months and birth to 5 years), height for age (birth
to 24 months and birth to 5 years), BMI for age (1 to 5 years), head
circumference (first trimester and birth to 5 years). All curves are
for percentiles 3, 10, 25, 50, 75, 90 y 97 except BMI for percentiles
85 instead of 90. Also it were included three tables of weight incre-
ments for first two years.

The weakness of the MGRS is that all programs include chil-
dren up to 6 years, therefore it was necessary to include a handed
curve for this temporal segment from WHO growth curves not
included in MGRS.

Keywords: Children Growth, Implementation, Argentina,
Nutrition Policy, MGRS WHO
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ADVANCEMENT OF GLOBAL FOOD COMPOSITION
DATABASES

FOOD COMPOSITION DATABASES ACROSS THE
GLOBE: AN OVERVIEW

"McLean, Morven; @Christianson, Karin; ®Leet, Whitney; “Bennett,
Laurie.

(MPhD. Executive Director. International Life Sciences Institute
Research Foundation. Washington. DC. USA.; ®MS MPH.
Program Associate. International Life Sciences Institute Research
Foundation. Washington. DC. USA; ®MS RD. PhD Student.
Nutrition and Health Sciences. Emory University. Atlanta.
Georgia. USA; “Program Manager. International Life Sciences
Institute Research Foundation. Washington. DC. USA.

In 2017, the ILSI Research Foundation launched the Catalogue
of Food Composition Databases and Tables (or CatFCDB), a cu-
rated clearinghouse of information about food composition data-
bases and tables. Designed with researchers, dietitians, students,
government officials, and database managers in mind, CatFCDB
serves to aide users in their initial assessment of the scope and
depth of nutritional composition data available for certain coun-
tries and regions. It is displayed as an interactive map that enables
users to explore, analyze and filter 90 FCDBs from 92 countries
and regions. CatFCDB is meant to be a starting platform for users
to learn about available food composition databases and tables to
determine which may suit their needs, and it provides hyperlinks
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to direct the user to the source databases and tables (when these
are available). An overview of CatFCDB demonstrating its func-
tionality will be provided.

The ILSI Research Foundation also maintains the ILSI Crop
Composition Database (ILSI-CCDB), an open-access source of
comprehensive nutritional composition data for eight convention-
ally bred crops: canola, cotton, field corn, potato, rice, sorghum, soy-
bean, and sweet corn. Data in the CCDB are derived from numer-
ous samples of hybrids and/or varieties cultivated in controlled field
trials using standard commercial cultivation practices at various
locations throughout the world. Representative plant samples are
obtained from field-grown crops with known production locations
and dates. The analytical methods used to generate the composition
data must be indicated, validated, and use certified or historically
verified standards. Users can query the database to generate mean
levels and ranges of nutritional components in various crop species.
Environmental factors such as soil type and temperature can impact
the levels of important nutrients in plants, and the moisture con-
tent can vary based on field conditions at harvest and when samples
are handled. The database includes features that allow the user to
retrieve a subset of data for samples produced in a specific year or
location, and the analyte search filter can be applied to retrieve a
pre-determined subset of data. Version 6 of the ILSI-CCDB was re-
leased in October 2016, and Version 7, which will include apple for
the first time, is targeted for release before the end of 2017.

One of the strengths of the ILSI-CCDB is the completeness
and quality of the data sets for each crop. However, the analytical
rigor required for data submitted to the ILSI-CCDB means that
sample testing is expensive, and so it is not surprising that most
data have been donated by the private sector, and for a very limit-
ed range of crops. The ILSI Research Foundation is committed to
including data for other crop species, particularly important staple
foods. For such data to become available, public sector breeding
programs, as well as breeding programs run by small and medium
enterprises, must be able to submit data, but it is also essential to
ensure that data for new crops are verifiable and robust. Resolving
how to balance these imperatives remains a significant challenge.

Keywords: Food composition, crop composition, open data

NEW DEVELOPMENTS IN FOOD COMPOSI-
TION PROGRAMMES IN SOUTH-EAST ASIA:
ASEANFOODS
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Malaysia; PPhD. Assoc Prof. ASEANFOODS coordinator. Institute
of Nutrition. Mahidol University. Nakhon Pathom. Thailand;
®PhD. Assoc Prof. ASEANFOODS Advisor. Institute of Nutrition.
Mahidol University. Nakhon Pathom. Thailand.

The Association of Southeast Asian Network of Food Data
systems (ASEANFOODS) was established in 1986 consisting of
10 member countries, namely Brunei Darussalam, Cambodia,
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Indonesia, Laos, Malaysia, Philippines, Singapore, Thailand, and
Vietnam. To coordinate the ASEANFOODS activities, the Insti-
tute of Nutrition, Mahidol University (INMU) was chosen as the
Regional Centre in 1986 and INFOODS Regional Database Centre
in 1991. The goal and objectives are to strengthening the devel-
opment of national and regional food composition data (FCD)
with high quality, adequate quantity and accessibility to the users.
The first ASEAN FCTs was published in 2000 and was available in
ASEANFOODS website. A number of proficiency testing schemes
for laboratories were organised and few reference materials for
food analysis were developed.

During 2015-2016, ASEANFOODS collaborated with and
supported by International Life Sciences Institute South East Asia
(ILSI-SEA) Region in organising two workshops in Thailand. The
specific objectives of the first workshop, from 17-18 December
2015, were to develop a quality evaluation system (draft guideline)
for assessing the quality of published national FCTs in ASEAN
countries and to develop action plan for succeeding workshop and
future activities. The specific objectives of the second workshop,
30-31 March 2016, were 1) to review the proposed plan/strate-
gies for updating of ASEAN FCTs/FCDBs and organising Food-
Comp-ASEAN course, 2) to discuss the feasibility of incorporat-
ing nutrient data of pre-packaged foods (branded food products)
into national FCDBs. The latter activity has commenced in Thai-
land, to be followed by Malaysia and Philippines.

At the national level, most ASEAN countries have been actively
working on generating new data. Recent activities are as follows:
Malaysia continued with its new phase of compilation and docu-
mentation of the laboratory analyses of nutrients by participating
institutions through a web-based system for data generators, data
compilers and data users. This online FCDB publishes partial re-
leases of the Malaysian FCD websites since 2015. Facilitated by
ILSI-SEAR, a project to analyse the sugar content of commonly
consumed foods and beverages is being planned. Philippines:
Current activities are on updating FCTs and web-based PhilFCT.
New food data, focusing on indigenous fruits and vegetables, are
being generated, compiled, checked and evaluated until the end of
the 3rd quarter of 2017. Thailand: The hard copy of the new ver-
sion Thai FCT was published in September 2015. The on-line Thai
FCDB is available since April 2016 at the INMU website. Food
composition data for new food items and missing data are being
developed. Vietnam: Activity on updating the Vietnam FCDB is
at the final preparation and is expected to be published by 2017. A
strategic plan for updating the ASEAN FCDB has been developed
for possible implementation in 2018 when there is sufficient pro-
gress of FCDB in the main member countries.

The main activity of the ASEANFOODS Regional Centre in
2017 will be to strengthen the competence of young staffs in ASE-
ANFOODS member countries by collaborating with the area ex-
perts in organising the FoodComp-ASEAN 2017 in Thailand.

Keywords: ASEANFOODS, Food composition databas
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WHAT’S NEW: THE USDA BRANDED FOOD PROD-
UCTS DATABASE
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Many current and important public health challenges are linked
to food and nutrition. Obesity and associated co-morbidities, a
primary public health concern, is diet/food related. The risks for
some cancers may be decreased by dietary patterns and cardiovas-
cular disease is associated with many specific nutrients as well as
dietary patterns. The USDA is the primary department with farm-
to-fork oversight of the U.S. Food Supply, and the USDA conducts
much work in the areas of nutrition and dietary guidance. Cen-
tral to accomplishing this task is tracking the nutritional status of
Americans, and this requires knowledge of the composition of the
food system. Although the USDA has maintained food compo-
sition records since the early twentieth century, the task today is
greatly complicated by the volume and fluidity of the food supply.
Today there are more than 25,000 food manufacturers in the US
who produce more than 20,000 new food and beverage products
each year. The average grocery store has more than 36,000 individ-
ual items and there are more than 400,000 items in the food sup-
ply additionally, meals away from home are increasing and now
account for over 50% of total food spending in the United States.
All these factors results in limited knowledge of current intake of
calories and nutrients by the America people.

The USDA Agricultural Research Service (ARS) maintains a
program for monitoring food composition and nutrient intake of
the nation; this program has two components: Provide U.S. food
composition data and Determine food consumption and dietary
patterns of Americans as part of the National Health and Nutrition
Examination Survey (NHANES). Electronic records and databas-
es are essential to this mission. For over thirty years this program
has maintained the National Nutrient Database for Standard Ref-
erence (SR). Until October, 2016, this database contained infor-
mation on approximately 9,000 foods and many of the items have
complete analyses (of up to 146 nutrients) conducted by analytical
laboratories. More recently, however, a public-private partnership
between the USDA, the International Life Sciences Institute -
North America (ILSI-NA), GS-1, One World Sync and LabelIn-
sight has resulted in creation of the Branded Food Products Data-
base (BFPD). This partnership enables the flow of manufacturers
label data into the ARS Nutrient Database significantly increasing
the database to more than 170,000 foods within 4 months, with the
anticipation of many more to be placed in the system. These data
represent a tremendous increase in the amount of knowledge but
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many gaps remain before the full potential of the Branded Foods
Products Data can be realized.
Keywords: Nutrition , Branded Foods, Database
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WHO/CDC SYMPOSIUM ON THE ASSESSMENT OF
VITAMIN A STATUS IN POPULATIONS

WHO PROCESS FOR DEVELOPING GUIDELINES
FOR VITAMIN A INDICATORS RETRIEVAL, SUM-
MARIZING AND ASSESSING THE EVIDENCE

Rogers, Lisa Marie.

PhD. Technical Officer. World Health Organization. Geneva,
Switzerland.

Indicators to assess the micronutrient status in populations are
important for determining the magnitude and distribution of de-
ficiency as a public health problem, for choosing the most appro-
priate intervention, and for monitoring and evaluating the impact
and safety of public health programmes. The assessment of micro-
nutrient status is often complex, as indicators can be affected by
other conditions such as age, sex, disease, smoking, infection and
inflammation; and the use of appropriate indicators must feasible
at the population level. The World Health Organization (WHO)
previously convened a meeting on Priorities in the assessment of
vitamin A and iron status in populations to discuss and initiate
the work of updating WHO guidelines on indicators for the as-
sessment of vitamin A and iron status. With regard to the assess-
ment of vitamin A status, indicators considered to be of highest
priority to undergo review were: 1) retinol (serum or plasma ob-
tained from venous or capillary blood); 2) retinol-binding protein
(RBP; serum or plasma obtained from venous or capillary blood);
3) breast milk retinol; 4) relative dose response (RDR) tests; and
5) modified RDR (MRDR) tests. Additional indicators identified
since the previous consultation are retinyl esters and isotope dilu-
tion for use in select populations. As guidance on the use of spe-
cific biomarkers of vitamin A status and redefinition of thresholds
for vitamin A deficiency will have implications for public health
and research around the world, this work must be consultative,
transparent, methodical, and use the best available scientific and
statistical methods. WHO has adopted internationally recognized
methods and standards for guideline development to ensure that
its guidelines are of the highest quality. The general process in-
cludes: (i) identification of key questions and critical outcomes;
(ii) retrieval of the evidence; (iii) assessment and synthesis of the
evidence; (iv) formulation of the recommendations; and (v) plan-
ning for dissemination, implementation, impact evaluation and
updating of the guideline.

Keywords: Vitamin A, retinol, status, assessment, indicators
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BIOLOGICAL EVIDENCE FOR OR AGAINST HIGH
DOSE SUPPLEMENTATION

Tanumihardjo, Sherry.

University of Wisconsin-Madison. USA.

The World Health Organization (WHO) recommends high
dose capsules of retinyl palmitate be orally administered to chil-
dren between 6 and 59 months of age for the prevention of mortal-
ity. Infants less than 12 months are to receive 100,000 IU and those
12-59 months receive 200,000 IU. These capsules should be target-
ed in areas of the world that are at risk for vitamin A deficiency
based on a variety of factors. Other high dose supplementation
programs in different age- or vulnerable groups have been tested
and sometimes implemented in many countries. However, cur-
rently evidence on their efficacy to improve infant and childhood
mortality is not supported by reviews of randomized controlled
trials. One of the most debated interventions is neonatal supple-
mentation. Trials indicated mixed results on infant mortality, and a
meta-analysis of human trials indicated no overall effect of neona-
tal supplementation on death within 6 mo of birth. High dose sup-
plements have transient effects on serum retinol and tissue stores
of vitamin A, with the exception of the liver where increases may
last for several months on the background of low dietary intake in
humans. In swine models, vitamin A is well-absorbed, appears in
serum primarily as retinyl esters, and is taken up dose dependently
in all tissues. Nonetheless, enhancement in piglets did not persist
in serum, lung, kidney, spleen, or adrenal gland. It has long been
considered that circulating retinyl esters disrupt membranes and
are the major cause of symptoms of hypervitaminosis A or toxicity.
After high-dose supplements, elevated esters persisted for approx-
imately 12 hours before being sequestered in the liver for storage.
Elevated circulating esters were associated with hypervitaminosis
A in Zambian children at a cutoff of 5% of total vitamin A, but the
current cutoff used in adults, i.e., 10% retinyl esters of total vita-
min A, has not been validated.

In piglets, vitamin A storage was enhanced for more than 10
days after high-dose supplements compared with placebo. In the
same study, once liver reserves reached 0.7 micromol/g liver, vi-
tamin A concentrations plummeted. It is not known whether this
was due to the high dose capsule administered 7 days prior or if
it reflects a biological response at this liver reserve, which was re-
ferred to as excessive vitamin A status in the past. No group of pig-
lets reached a mean concentration of >1 micromol/g liver, which
currently defines hypervitaminosis. Short-term impacts of reti-
noid signaling and longer follow-up after high dose supplements
need to be evaluated.

Keywords: Animal models, catabolism, circulating retinyl es-
ters, hypervitaminosis, supplementation
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SUMMARY OF INDICATORS OF VITAMIN A STA-
TUS AND THEIR INTERPRETATION IN A POPULA-
TION SETTING

Tanumihardjo, Sherry.

University of Wisconsin-Madison. USA.

Vitamin A, which includes circulating retinol, retinal in the
eye, storage retinyl esters, and the hormone retinoic acid, is an
essential nutrient because humans must consume it in the diet ei-
ther in the preform or as provitamin A carotenoids. Provitamin
A carotenoids are produced in plants and provide vitamin A after
enzymatic cleavage. Vitamin A deficiency continues to burden the
global diseases, particularly in resource-poor countries. The most
severe indicator of vitamin A deficiency is xerophthalmia and in-
creased risk of death from infectious diseases, especially in chil-
dren. Serum retinol concentrations are under homeostatic con-
trol due to its essential role in growth and cellular differentiation,
which requires constant levels. At high concentrations, the vita-
min is toxic. Because retinol-binding protein is a negative acute
phase reactant, serum retinol concentrations are depressed during
inflammation. Therefore, population status assessment needs to
account for inflammation using acute phase markers (C-reactive
protein and alpha-acid-1-glycoprotein). A serum retinol con-
centration of <0.7 micromol/L is considered deficient. However,
in some population groups, this concentration may be adequate
on the background of inflammation. Other indicators that have
been used include breast milk retinol, which is unique to lactating
women, doses response tests, isotope dilution methodology, and
serum retinyl esters. These biomarkers can be related to liver vi-
tamin A concentrations, which are considered the gold standard
for vitamin A status. Breast milk concentrations <1 micromol/L
are inadequate. Breast milk has two sources of retinol, i.e., reti-
nol bound to retinol-protein and chylomicra. Therefore, they have
utility in defining vitamin A exposure. Dose response test require
an analog of retinol be administered and a waiting time of 4 to
6 hours before blood drawing. If retinyl acetate is administered
a baseline blood is also required and an increase of 20% is con-
sidered abnormal. If 3,4-didehydroretinyl acetate is given, a sin-
gle blood sample is needed and a ratio of 3,4-didehydroretinol to
retinol of >0.06 signifies inadequacy. In the past, the World Health
Organization (WHO) considered a 20% prevalence of inadequacy
as a severe public health problem. Isotope dilution testing also re-
quires analog administration, blood draws, and a waiting period.
However, they are usually considered good estimates of total body
stores of vitamin A and have been validated against liver reserves
of vitamin A in animals and humans. WHO has not considered a
prevalence definition for public health significance when isotope
dilution testing is used. This is likely because most studies are
stratified across population cohorts. Vitamin A indicators are best
used together to best define where along the vitamin A status con-
tinuum the population lies. Serum retinol concentrations alone
have limited utility, yet other tests are more expensive to imple-
ment. The best scenario is likely that serum retinol be measure on
the population and then randomly selected subsets of individuals
be administered either the dose response or isotope dilution test.
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This would allow a more informed interpretation of the serum
retinol distribution.

Keywords: Biomarkers, dose response test, inflammation, iso-
tope dilution, serum retinol.

EXPERIENCES AND LESSONS LEARNED WHEN
THE MODIFIED RELATIVE DOSE RESPONSE TEST
WAS INCLUDED IN POPULATION-BASED SUR-
VEYS TO ASSESS VITAMIN A STATUS
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WHO defines vitamin A deficiency (VAD) as serum retinol
<0.70 pmol/L, but this indicator is homeostatically controlled, in-
fluenced by inflammation, costly to assess, and requires a venous
blood specimen. Retinol binding protein (RBP) is often collected
instead because it is less costly and can be collected with a capillary
sample, but a standard cut-off for VAD using RBP is not defined.
In each survey collecting RBP, a subsample of retinol should also
be collected in order to calculate the RBP cut off equivalent to se-
rum retinol <0.70 umol/L. The modified relative dose-response
(MRDR) test is a qualitative indicator of vitamin A liver stores.
MRDR is not homeostatically controlled and less influenced by
inflammation than retinol or RBP. During the analysis of MRDR,
a value for serum retinol is also generated, which can be used to
calibrate the RBP cut off values for defining VAD. MRDR requires
consuming a small challenge dose of a vitamin A analog (A2) along
with a fatty snack and collecting a blood sample 4-6 hours later,
increasing the survey complexity. Using examples from Nepal, we
describe experiences planning large scale population-based vita-
min A assessments including subsamples of MRDR/retinol, deter-
mining RBP cut-offs for VAD, and prevalence estimates.

Describe planning and logistical implications for large scale
surveys including young children. Use linear regression to exam-
ine the retinol-RBP relationship and determine the RBP cut-off
that corresponds to the retinol cut-off of 0.70 pmol/L. Describe
the RBP cut-offs calculated from the surveys for young children,
including pre- and post-vitamin A2 dosing.

Vitamin A2 is not commercially available and must be syn-
thesized. Data collection was planned to start 30 days after bian-
nual vitamin A supplementation (VAS) campaigns because VAS
influences circulating retinol. Among children 6-23 months, the
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calculated RBP cut-off to define VAD was RBP<0.84 pmol/L and
RBP<0.59 umol/L, respectively, in two surveys collected four years
apart.

Including a subsample of MRDR/retinol is feasible with plan-
ning. More information is needed to understand the factors influ-
encing RBP calculated cut-offs equivalent to retinol <0.70 pmol/L
and the best methods to assess vitamin A status.

Keywords: Vitamin A deficiency, RBP, MRDR, retinol
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PATHS TO NOURISHING MILLIONS WITH BIOFOR-
TIFICATION

SCALING UP BIOFORTIFICATION: PROGRESS TO
DATE, SUCCESS FACTORS AND THE CHALLENGES
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During the past 15 years, HarvestPlus and its partners have
made tremendous progress in the development, release and dis-
semination of biofortified crop varieties. Biofortification is the
process of increasing the density of vitamins and minerals in a
crop through conventional plant breeding or agronomic practices.
Varietal development is jointly led by CGIAR centers in collab-
oration with National Agricultural Research Institutes, with sup-
port from donors and national governments. Over 140 varieties of
10 crops have been released as public goods in over 30 countries
worldwide, and are being tested and grown in over 60 countries
in Sub-Saharan Africa, Asia and Latin America. The adoption
and consumption of biofortified crops is ever increasing. In 2016,
over 7 million households (35 million people) were estimated to
be growing and consuming biofortified crops. It is estimated that
by 2030, about 1 billion people will be growing and consuming
biofortified high pro-vitamin A maize, cassava, and sweet potato;
high iron beans; sorghum and pearl millet; and high zinc wheat
and rice, globally. While the pathways to develop, deploy and scale
up biofortified crops are country and context specific, a robust
evidence base of the effectiveness of biofortification, continued
investment in product (varietal) development, standards for bi-
ofortification, strategic partnerships, relevant national policy in-
struments, private and public sector, and donor investment across
the value chain of biofortified crops and, robust monitoring, eval-
uation and information sharing systems, are all crucial for sustain-
able scaling up of this technology, regardless of the context. There
is robust evidence on the acceptability, efficacy and effectiveness
of biofortification, and new research is published on an ongoing
basis. For example, a recent systematic review of three randomized
iron-biofortified efficacy trials further confirmed that iron-biofor-
tified interventions significantly improve iron status—particular-
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ly among women and children under 5 (Finkelstein et al. 2017).
Additionally, an effectiveness study carried out in Uganda showed
that among recipients of Orange Sweet Potato (OSP) vines: (a)
there was sustained adoption 2-4 seasons after delivery; (b) vita-
min A intakes of children and women significantly increased, with
OSP accounting for 53% of vitamin A intake for children under
5; and (c) the prevalence of low serum retinol was reduced by 9.5
percentage points among children under 5 (Hotz et al. 2012). In
addition, a WHO Cochrane review committee was assembled in
2016 to review the scientific evidence and country experiences of
scaling up biofortification. This paper summarizes the progress
and challenges of scaling up biofortification and the existing evi-
dence focusing on: varietal development and release; biofortifica-
tion standards and enforcing compliance; HarvestPlus’ scaling up
strategy, priority countries and global targets; the entry points and
strategies at national, regional and international levels; the role of
strategic partnerships in scaling up biofortification; M&E systems
for biofortification initiatives; lessons learned and challenges.

Keywords: Biofortification, Scaling-up, Global strategies, Ag-
riculture, Partnerships

SCALING UP BIOFORTIFICATION: DELIVERY OF
BIOFORTIFIED CROPS AND FOODS IN NIGERIA
- PROGRESS AND LESSONS
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New agricultural technologies are seldom able to propagate
themselves because adoption by farmers and consumers is often
influenced by a myriad of factors other than the improved charac-
teristics in the new technologies. Biofortification is one such new
technology in Nigeria, with the primary objective to increase the
levels of essential micronutrients in staple crops as a sustainable
and complementary strategy to reduce micronutrient malnutri-
tion among vulnerable populations. Seventeen biofortified varie-
ties (six of pro-vitamin A cassava, seven of pro-vitamin A maize,
two of orange sweet-potato and two of iron sorghum) have been
officially released for production in Nigeria during the past six
years. The journey of delivering biofortified varieties to farmers
started in 2011, soon after the first set of three biofortified varieties
of cassava were officially released to farmers by the government.
HarvestPlus has since innovated and deployed several tools and
channels that were initially slow but gradually picked up momen-
tum to reach an estimated two million farmers by the end of 2016.
This did not go without challenges considering the diversity in cul-
ture and agro-climatic conditions, initial need for evidence, con-
fusion of our crops with GMO’s, and socio-political and economic
instability. There were shifts from: a single crop approach in the
early years to multiple crop approach; social to commercial seed
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delivery; single field demonstrations to model village concepts;
specific component interventions to value chain models; conven-
tional marketing to dedicated and online markets; single to mul-
timedia communication including movies; direct to partner-led
delivery; manual to electronic data collection; zero to three policy
support documents; zero to over 2,000 small- and medium-sized
enterprises; and, finally, special activities to mainstream bioforti-
fication such as quiz competitions, national nutrition platforms,
educational curriculum and school feeding programs. This paper
reviews the different strategies and channels employed in reaching
Nigerians with more nutritious crop and food options. It presents
coverage data and analyses the lessons learned, suggests new strat-
egies for scaling and predicts the potential reach by 2020.
Keywords: Biofortification, Scaling-Up, Agriculture, Nigeria.

PRIVATE PUBLIC PARTNERSHIPS: A DELIVERY
MODEL FOR BIOFORTIFIED IRON PEARL MILLET
IN INDIA
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International Crop Research Institute for the Semi-Arid Tropics.
Patancheru. Telangana. India.

Despite India’s tremendous economic growth and agricultural
production in recent decades, levels of iron deficiency anemia and
zinc deficiency have not significantly improved. Yet, agriculture
is a sustainable and affordable source of nutrition and through
biofortification—the conventional breeding of food crops with
higher micronutrient levels—a measurable impact on nutrition
and food security is achievable in populations that consume these
nutrient-rich foods daily. Pearl millet (Pennisetum glaucum (L) R.
Br.) is a climate resilient crop and major source of food and nutri-
tion security for millions in the semi-arid tropics. Biofortified iron
pearl millets are not only high in iron and zinc content, but are
higher yielding, more disease resistant, tolerant to drought, heat
and soil salinity, and include other agronomical traits preferred
by farmers. In India, strong pearl millet breeding programs ex-
ist in both the public and private sectors. Seed companies have a
well-developed, vertically integrated research and development to
distribution and retail chain. Therefore, to promote the scale-up of
nutrient-dense biofortified crops, HarvestPlus established partner-
ships with public and private seed companies. This has facilitated
the rapid commercialization of products and engagement of farm-
ers in delivery activities by leveraging their efficient and extensive
distribution touch points. For example, farmers’ engagement dur-
ing participatory variety selection informs them of biofortified
product characteristics at an early stage and encourages adoption.
Public-private partnerships have been a successful strategy to in-
crease the reach of biofortified crops in India: by the end of 2016,
an estimated 375,000 people were consuming iron pearl millet.
Market research results helps to understand key consumer insights
and motivations towards biofortified crops. Collaborative pro-
motion campaigns are organized with partners, such as on-farm
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product demonstrations, farmers’ field days, mobile campaigns,
and engagements at the point of sales, help create further demand.
Product information regarding the nutritional and agricultural
benefits of iron pearl millet are made available through training
sales personnel, retailers, and distributors of seed companies who
remain one of the first points of contact of farmers. Collectively,
through these private-public partnerships and other market-based
approaches, HarvestPlus aims to reach 3 million people in India
by 2030 with biofortified pearl millet. In partnership, HarvestPlus’
advocacy strategy shall focus on some of the challenges of linking
biofortified pear]l millet to existing public food programs in the
country. These linkages may help to increase demand for biofor-
tified pearl millets and add nutrition components to existing food
interventions that reach pregnant and nursing mothers, children
under the age of six, school children, and families above and below
the poverty line.

Keywords: Biofortification, Scaling-Up, India, Private-Pub-
lic-Partnerships, Agriculture.
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IMMUNONUTRITION IN HEALTH AND DISEASE:
EVALUATION OF BIOMARKERS

LIFESTYLE HABITS AND IMMUNONUTRITION
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Immunonutrition is the subject that studies the interrelation-
ship between nutrition and the immune system. However, in the
last decade, Immunonutrition also includes an interdisciplinary
space in the research field, being related to other tissues and sys-
tems of the organism, such as the nervous, digestive and endocrine
systems, as well as the gut microbiota that has been recently de-
fined as a “new” organ. Therefore, the study of Immunonutrition
acquires a great interest in the assessment of the nutritional sta-
tus through the evaluation of certain biomarkers capable to de-
tect situations of malnutrition and also the risk of suffering from
eating disorders, metabolic syndrome, cardiovascular diseases,
neurological disorders, allergies or infections. Lifestyle includes
diet and other determinants, such as body fat composition, phys-
ical activity, sedentary habits, sleep profile, stress situations and
psychological status, as well as tobacco and alcohol consumption.
Although the Mediterranean diet (MD) has been promoted at
an international level as a consequence of the scientific evidence
about its benefits, especially for cardiovascular diseases, chronic
degenerative diseases and some cancers, unfortunately, even in the
Mediterranean countries, this type of diet is losing its leading role
due to globalization effects across the world. The MD is mainly
characterized by an elevated consumption of plant based foods,
such as fruits and vegetables, a low intake of red meat and the use
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of olive oil as the main source of fat food. Indeed, the studies on
the adherence to the MD has been positively associated with per-
formance in youth, independently of potential confounders, in-
cluding body mass index, physical activity, fitness and sedentary
behavior. In addition, there are several plausible mechanisms that
can explain the protective effect of the adherence to the MD not
only on cognition, but also including antioxidative and anti-in-
flammatory effects and the reduction of vascular comorbidities.
In fact, the higher adherence to the MD is associated with lower
levels of C-reactive protein and interleukins; thus, an underlying
neuroprotective effect could be due to its vascular properties and
its ability to reduce inflammation and oxidative stress, which are
also associated with neurodegeneration. Regarding body fat com-
position, several biomarkers, such as leptin, cortisol and insulin
have been confirmed as essentially included into the assessment of
inflammation-related biomarkers. Fitness has also been confirmed
as a useful tool to evaluate cardiometabolic profile. In addition,
regular physical activity has been shown to develop a positive
impact on the immune system by promoting mechanisms of ac-
tion to defend the organism, in contrast with a high and intense
physical exercise that can lead to immunosuppression with a high
risk to suffer from infections. Moreover, the sleep profile has been
defined as another important determinant to evaluate, due to its
relationship with inflammatory patterns. In summary, the study
of the different determinants included into the lifestyle habits and
their relationship with the assessment of immunological biomark-
ers should be taken into account to evaluate the nutritional status
in order to detect metabolic alterations and to prevent risk and
development of diseases from the beginning of the onset.

Keywords: Mediterranean diet, physical activity, Fitness, sleep
profile, immunological biomarkers

BIOCHEMICAL MARKERS IN IMMUNE-DEPRESSED
SUBJECTS
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Biochemistry. Dept. Nutrition & Food Science. Argentina.

The aim of this lecture is to show the most important prelim-
inary results obtained in our laboratory, related to the nutrition-
al status evaluated through the use of biochemical parameters in
19 children suffering from cystic fibrosis (CF). The patients were
treated and recruited at the Nutrition Service of Pedro Elizalde
Hospital, Buenos Aires, Argentina. The study was approved by the
University of Buenos Aires Ethics Committee, and all participants’
parents agreed to sign the written consent before recruitment.
The results were compared with reference values obtained from
healthy children matched by age and gender.

Lower plasma fractions related to the nutritional status (apoB,
Transferrin, Transthyretine) meanwhile higher levels of CRP and
Fibrinogen were found in CF children in comparison with the
healthy group. In addition, 30% of the CF children showed CPR
levels higher than 0.3 mg/dL, concomitant with Fibrinogen levels
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higher than 288 mg/dL, and 78% showed HDL levels lower than
35 mg/dL, these values being associated with cardiovascular risk.
Moreover, a significant reduction of complement factors (C3c and
C4c) was found which is related to a higher plasma ceruloplas-
min concentration and Adenosine Deaminase activity (T lympho-
cyte-associated enzyme). Moreover, changes in the plasma fatty
acids profile were found. In conclusion, nutrition is a critical com-
ponent of the management of cystic fibrosis, and nutritional sta-
tus is directly associated with both pulmonary status and survival.
The results obtained in this paediatric population point out the
requirement to include biochemical and functional parameters in
the evaluation of patients suffering from CE Specific nutritional
support should be established and adjusted to individual needs.
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Hepcidin has emerged as the central regulatory molecule of
systemic iron homeostasis. It is a 25-amino acid peptide hormone,
produced and secreted predominantly by hepatocytes, circulates
in the bloodstream, and excreted by kidneys. By binding to fer-
roportin and inducing its internalization and degradation, hepci-
din regulates cellular iron efflux, controlling absorption of dietary
iron from the intestine and release of recycled iron derived from
senescent erythrocytes. Hepcidin levels are reduced in iron defi-
ciency, and measurement of blood or urine hepcidin levels may
enable evaluation of iron requirements providing a powerful in-
dicator of physiological iron deficiency. Hepcidin measurement
in patients have been proposed, as for anemia of chronic disease,
anemia associated with chronic kidney disease and hemodialysis,
genetic hemochromatosis, and iron deficiency diagnosis. Its con-
centrations are decreased in situations that require increased con-
centrations of circulating iron. In case of increased erythropoiesis,
as in response to hypoxia, anemia, iron deficiency, or conditions of
ineffective erythropoiesis, a decreased hepcidin concentration will
result in the release of stored iron and in an increase in the dietary
iron absorption. On the other hand, infection and inflammation
cause an increase in hepcidin synthesis, resulting in decreased
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availability of circulating iron, which is considered to represent
a defense mechanism of the human body against extracellularly
proliferating (irondependent) pathogens. In chronic (low-grade)
inflammatory states, this ultimately leads to a deficiency of iron
available for erythropoiesis called anemia of chronic disease, espe-
cially in obesity due to adipose tissue enlargement.

Keywords: Hepcidin, Iron concentration, Iron deficiency ane-
mia, Chronic disease anemia, Inflammation

THE IMMUNOINFLAMMATORY PROCESS IN
TYPE 2 DIABETES MELLITUS. HOW CAN WE
HELP?

Valdes-Ramos, Roxana.

Faculty of Medicine, Universidad Autébnoma del Estado de
México.

Introduction: Type 2 diabetes mellitus (T2DM) is considered
the epidemic of the 21st century, with more than 220 million sick
people worldwide. It is calculated that this number will triplicate
by 2030. It is present mainly in subjects over the age of 40, however,
its association with obesity has increased its prevalence in younger
subjects. The nutritional transition in which many countries are
immersed, with a rapid change in family income, the adoption of
inadequate lifestyles and very low levels of physical activity, have
led to an increase in prevalence of diabetes. Its aetiology involves
the immune system in a very important way. Obectives: To review
the conditions in the immunoinflammatory process that lead to
the development of T2DM and its complications, in search of ways
to improve the condition. Development: T2DM is a pathology re-
sulting from two main conditions in glucose metabolism, a de-
crease in the production of insulin or an increased resistance to it.
Diabetes is closely related to an alteration of the innate immune
system, with the production of pro-inflammatory cytokines and
adipokines in a chronic way. Insulin resistance develops before the
increase in some inflammatory markers such as C-reactive pro-
tein and plasminogen activator 1, among others. Tumor necrosis
factor alfa, interleukins 1 alfa and beta, interleukin 6, interferon
gamma, retinol binding protein and resistin are increased in type
2 diabetes mellitus. On the other hand, we can find decreases in
adiponectin, leptin, ghrelin, visfatin and omentin production. The
immunoinflammatory process is responsible for the complications
such as retinopathy, nefropathy, neuropathy, cardiovascular and
peripheral vascular diseases, as well as periodontal pathologies.
There are several low-cost and widely available interventions that
may be useful in decreasing or controlling the inflammatory pro-
cess, such as supplementation with various vitamins, polyunsatu-
rated fatty acids, etc. Conclusions: T2DM is a pathology, where
cause and effect are related to the innate immune system, thus,
by controlling this inflammatory process, we can avoid the conse-
quent complications of the disease.
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2) PROJECT
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The Biomarkers Reflecting Inflammation and Nutritional De-
terminants of Anemia (BRINDA) project is a multi-agency and
multi-country collaboration formed in 2012 in an effort to im-
prove micronutrient assessment and anemia characterization
globally. BRINDA' overall goal is to refine approaches to estimate
the prevalence of micronutrient deficiencies and thus improve the
targeting, design and effectiveness of nutrition research and pro-
grams. BRINDA phase 1 was recently completed with key findings
on approaches to adjust biomarkers of iron and vitamin A status
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for inflammation, as well as factors associated with anemia in both
high and low inflammation settings.

BRINDA phase 2 activities build on the success of BRINDA
1 by expanding the scope of countries included in analysis and
answering new key research questions including: 1) approaches
to address the association between inflammation and zinc in pre-
school children (PSC) and women of reproductive age (WRA); 2)
approaches to address the association between inflammation and
vitamin B12 and folate in PSC and WRA; 3) role of stunting and
inflammation on micronutrient deficiencies in PSC; and 4) rela-
tionships between the double burden of malnutrition (e.g., coex-
istence of undernutrition and overweight/obesity), inflammation
and micronutrient status among PSC and WRA. To address these
questions, an expanded harmonized dataset was created, contain-
ing 24 cross-sectional nutrition surveys, representing 36,360 PSC
and 41,881 WRA from all six WHO geographic regions. Survey
prevalence estimates took into account complex survey design and
weights, where appropriate. Overall prevalence was defined using
the median prevalence estimates across surveys.

The overall prevalence of inflammation in PSC was 30.8% (ei-
ther CRP > 5mg/L or AGP >1 g/L), ranging from 6.0% (US) to
67.3% (Cote d’'Ivoire). In WRA, the prevalence of inflammation
was 15.3%, ranging from 6.6% (Vietnam) to 36.8% (Cambodia). In
PSC, stunting prevalence (height-for-age z-score <-2) was 26.7%,
ranging from 3.6% (US) to 50.8% (Laos), and overweight/obesity
prevalence (BMI-for-age z-score >2) was 6.2%, ranging from 0.6%
(Laos) to 19.5% (Georgia). In WRA, the prevalence of BMI > 25
kg/m2 was 48.3%, ranging from 8.0% (Vietnam) to 71.7% (Mex-
ico), and BMI <18.5 kg/m2 was 6.0%, ranging from 1.4% (Mexi-
o) to 20.5% (Vietnam). Zinc deficiency in PSC (serum zinc <57
ug/dL in afternoon or <65 ug/dL in morning) was 44.7% overall,
ranging from 10.3% (Ecuador) to 78.7% (Cameroon). In WRA,
zinc deficiency [serum zinc <59 ug/dL in afternoon or < 66 ug/
dL in morning (non-fasting), <70 ug/dL in morning (fasting)] was
52.9%, ranging from 28.8% (Mexico) to 82.2% (Cameroon). The
prevalence of zinc, B12 and folate deficiencies by inflammation
adjustment approach will be analyzed.

Conclusions: Findings from BRINDA will be used to inform
international guidelines on the appropriate interpretation of mi-
cronutrient biomarkers in settings of inflammation as well as ap-
proaches to address the double burden of malnutrition in various
settings.

Keywords: Nutrition assessment, inflammation, zinc deficien-
cy, folate deficiency, double burden
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The IAEA’s programme in nutrition supports the use of stable
(non-radioactive) techniques to combat malnutrition in all its
forms. Stable isotope techniques play an important role in under-
standing the mechanisms of malnutrition and as a reliable tool in
designing and evaluating the impact of nutrition interventions.
They improve specificity and sensitivity of nutritional evaluations
such as the assessment of fat and lean body composition, energy
expenditure, breastfeeding patterns, body vitamin A stores, and
factors affecting absorption and retention of essential minerals
such as iron and zinc in the body. The IAEA fosters its use to gen-
erate evidence for informed nutrition programming across the life
course, from infant and young child feeding, to maternal and ado-
lescent nutrition, to healthy ageing, and to track progress towards
achieving World Health Assembly targets. This complements the
efforts of other UN agencies, NGO’s and Government Institutions
in nutrition. The ITAEA provides support and training to build the
capacity to use stable isotope techniques in nutrition through a)
national and regional nutrition projects via its Technical Cooper-
ation Programme with governments of Member States as well as
b) coordinated research conducted by individual investigators to
address specific problems. In the area of nutrition and aging, the
IAEA supports the application of stable isotope and other nucle-
ar techniques to measure changes in body composition (normally
loss of muscle mass and increase in body fat) and physical activ-
ity, bone health, and micronutrient bioavailability. An example
includes a regional project in 12 countries in Latin America and
the Caribbean with the aim of standardizing techniques for the
early diagnosis of sarcopenia (age-related loss of skeletal muscle
mass and strength) and raising awareness of this important issue
for the quality of life of older people in the region. Body compo-
sition by deuterium dilution technique in relation to the loss of
functionality is assessed in the older population with the aim to
determine cut-off values for the determination of sarcopenia in
order to improve early diagnosis. A database of fat-free body mass
will be compiled, which will allow the development of easier field
methods to measure body composition based on anthropometry
and bioelectrical impedance. As the basal metabolic rate and thus
energy requirements decline with age, the doubly labeled water
technique is used to measure total daily energy expenditure in
older adults undergoing their normal daily activities in order to
determine caloric needs with or without sarcopenia. The project
will provide a tool for the health sector to allow for early detection
of sarcopenia and ensure early interventions can delay physical
disability and improve the quality of life in the elderly. This will
also help to reduce health-related costs of the elderly population.
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PREVALENCE AND FUNCTIONAL IMPACT OF
SARCOPENIA

Ferriolli, Eduardo.
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Medical School, University of Sao Paulo.

The prevalence of sarcopenia in different studies varies signif-
icantly, depending on the population studied, definition adopted,
method used for the measurement of muscle mass and function. It
varies, in different populations, from 1 to 29% in the community
and from 14 to 33% in institutions. Recently, a meta-analysis was
published (Diz et al., 2016) showing a prevalence of 17% in Bra-
zil. Another meta-analysis of general population studies found a
prevalence of 10% in men and women worldwide (Shafiee et al.,
2017). Sarcopenia has been associated with negative metabol-
ic and clinical outcomes, including increased insulin resistance,
lower energy expenditure, lower resistance for aerobic activities,
increased number of falls, increased incidence of reduced mobil-
ity, disability, dependencies and death. Considering the ageing of
the world population, and, especially, of the developing countries,
these numbers show the importance of this condition as a serious
public health problem. Being sarcopenia defined as low muscle
mass associated with low muscle strength or function, the diagno-
sis is clearly dependent on cut-off points for the different assess-
ments and these will vary depending on the population studied.
Lourenco et al. (2015) verified the performance of the European
Working Group on Sarcopenia in older people and their findings
showed that the adoption of the original cut-off points in Span-
ish, Mexican and Brazilian cohorts would define 83.4% of the total
cohort as suspects for having sarcopenia, indicating muscle mass
assessment; assuming adapted cut-off values, this proportion de-
creased to 34.2%. In Brazil, the Frailty in Older People Study (FI-
BRA-BR) found cut-off points considerably lower than the ones
originally proposed, considering the 20th percentile of the perfor-
mance of the studied population. A Latin America Regional Pro-
ject funded by the International Atomic Energy Agency (IAEA) is
verifying the association between low muscularity and function in
12 Latin American and Caribbean countries, aiming to determine
tools and standards for the diagnosis of sarcopenia and to increase
awareness of this condition in this region. Body composition was
measured by the deuterium dilution method, bioimpedance anal-
ysis, anthropometry and dual-energy X-ray absorptiometry when
available; function and strength by the measurement of walking
speed, handgrip strength, timed up-and-go test and six-minute
walking test. A sub-group had energy expenditure measured by
the doubly labelled water method and physical activity pattern by
an accelerometry based physical activity recording system. New
parameters for the association between muscularity and physical
performance in the Latin America and Caribbean region will be
defined and the results will be discussed during this symposium.
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PENIA SYNDROME
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Sarcopenia is a progressive, chronic clinical condition associat-
ed with the aging process characterized by the loss of skeletal mus-
cle mass, muscle strength and functionality. In older adult popula-
tions, this condition increases the risk of adverse outcomes, such
as physical disability, poor quality of life, and increased morbidity
and mortality rates. The concept of sarcopenia has evolved signif-
icantly from the original definition proposed by Irwin Rosenberg
(1989). Recently, the European Working Group on Sarcopenia in
Older People published a consensus on the definition of sarcope-
nia and the diagnostic criteria for sarcopenia syndrome. Regard-
ing the factors that contribute to the of loss of skeletal muscle and
development of sarcopenia syndrome, the literature now recogniz-
es the role of such elements as pro-inflammatory cytokines, vita-
min D deficiency, anabolic hormone deficiency, insulin resistance
and hyperinsulinemia, anabolic resistance to nutrition and exer-
cise, chronic illness, sedentarism, as well as other lifestyle factors,
including low or poor dietary protein intake and the non-homo-
geneous distribution of protein at mealtimes. More recently, other
dietary factors have been reported as contributing factors for sar-
copenia and sarcopenia syndrome, though most current evidence
highlights the role of low dietary protein intake as the main ali-
mentary factor that exacerbates the loss of skeletal muscle mass in
older adult populations. This presentation reviews cross-sectional
and cohort studies on the association between high dietary protein
intake and sarcopenia and analyzes the main results of some pub-
lished studies of clinical trials on dietary protein supplementation.
Finally, the main challenges involved in satisfying the current rec-
ommendations for dietary protein in older people in Latin Amer-
ican countries are discussed briefly.

Keywords: Loss of skeletal muscle mass, sarcopenia syn-
drome, dietary protein intake, aging, physical disability

Ann Nutr Metab 2017;71(suppl 2):1-1433 165



DIAGNOSIS AND PREVENTION OF MUSCLE LOSS;
CHALLENGES IN LATIN AMERICA
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Latin America (LA) is experiencing demographic, epidemi-
ological and nutritional transitions. There is an increase in total
aging population in LA which has an impact on many aspects of
society. Aging is associated with important physiological chang-
es that should be considered by health care systems. One of the
highly relevant age-induced condition is the decline in neuro-
muscular performance. The loss of skeletal muscle mass and the
changes in the structure and function associated to aging are clini-
cally important because they are responsible for decreasing muscle
strength and the capacity to perform physical activity. Therefore,
it is necessary to be able to diagnose loss of muscle early and to
implement effective interventions to prevent it. There are differ-
ent techniques available to diagnose loss of muscle mass. Simple
assessment methods to reflect muscle loss include weight loss
and decrease in calf and mid-arm muscle circumference. More
accurate estimations of muscle mass can be gained by bioelectri-
cal impedance analysis (BIA), dual-energy X-ray absorptiometry
(DXA), and the reference method of deuterium dilution technique
to determine total body water (TBW) and calculate fat-free mass.
Predictive models of appendicular skeletal muscle mass have also
been developed in Chile, based on anthropometric measurements
and functional tests in the elderly.

The prevention of the loss of muscle mass in the elderly will be
influenced by socioeconomic factors such as income, education,
existence of support networks and general health status (nutri-
tional status, pathologies and integrity of their denture). Diet qual-
ity is important for the prevention of skeletal muscle loss. High
quality, easy digestible protein in sufficient amounts is needed to
maintain the muscle mass and vitamin D status and intake need
to be considered. Physical activity also has positive effects on the
overall health of the elderly and may prevent muscle loss. Studies
have shown that the prescription of supervised muscle strength
training for elderly people counteract or at least attenuate the de-
cline in neuromuscular function.

The challenge for LA is to establish population specific cutoff
points for muscle mass loss and to develop screening tools to iden-
tify early muscle loss in the elderly to ensure interventions can be
implemented. A group of researchers is finalizing a project whose
objectives are to develop an anthropometric model of prediction
of skeletal appendicular muscle mass in Latin American elders and
establish cutoff points for healthy muscle mass.

Keywords: Elderly, muscle loss, nutrition, physical activity.
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VITAMIN D STATUS AROUND THE WORLD: EPI-
DEMIOLOGICAL DATA AND DIAGNOSIS
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Low vitamin D concentration is an increasing public health
problem around the world, contributing to the double burden of
malnutrition as defined by WHO. Serum or plasma 25-hydroxyvi-
tamin D [25(OH)D] continues to be the optimal marker of vita-
min D status because its long half-life and because it reflects both
D2 and D3 levels.

The debate regarding optimal cut-offs for diagnosis is still
open. In the last years, and for better comparison among studies,
international guidelines have been accepted to define sufficiency/
optimal levels >75nmol/l (30ng/ml); insufficiency <75 nmol/l; de-
ficiency <50 nmol/l (20 ng/ml) and severe deficiency <27.5 nmol/l
(10.8 ng/mL). This last cut-off is the most controversial one, as
some authors propose <30 nmol/l (12ng/ml) as deficient, and oth-
ers go down to 20 nmol/l (8 ng/ml).

Identified risk factors include restricted diets, insufficient sun-
shine exposure, sunscreen use, darker skin pigmentation, high
latitude, full-body clothing cover, season, air pollution, age, efi-
ciency of absorption in the gut, liver and kidney disease, and med-
ication use (notably anticonvulsants, corticosteroids).

Deficiency affects mainly all population groups and is pres-
ent in all continents. In infants, highest prevalence of rickets, the
clinical manifestation of vitamin D deficiency have been observed
in North America, South America, Europe and parts of the Mid-
dle East. Concentrations <30nmol/l have been observed in Iran
(86%), Kuwait (66%) or India (61%). Lowest prevalence in Argen-
tina (3%) and China (0.4%). High prevalence of deficiency (<30
nmol/l) has been observed in children i.e. from Afghanistan (73%)
and Malaysia (35%); in female adolescents from Saudi Arabia
(81%). In fact, being a female is a risk factor in certain countries.
Concentrations <50nmol/l were observed e.g. in adults from Jor-
dan (14% of females vs. 2% males), Sri Lanka (59% vs. 34%) and
Nigeria (34% vs. 5%). Elderly people are especially at risk because
with aging there is an important change in lifestyle like less solar
exposure and less outdoor activity. A high prevalence of concen-
trations <30nmol/l have been observed in Germany (67%), India
(62%), Morocco (52%; females) or Australia (22-45%).

Within the EU-funded ODIN study, applying vitamin D
Standardization Program (VDSP) protocols to serum 25(OH)D
data from representative childhood/teenage and adult/older adult
European populations, an overall pooled estimate, irrespective of
age group, ethnic mix, and latitude of study populations, showed
that 13.0% of the 55,844 European individuals had serum 25(OH)
D concentrations <30 nmol/L 1 on average in the year, with 17.7%
and 8.3% in those sampled during the extended winter (Octo-
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ber-March) and summer (April-November) periods, respectively.
The prevalence of <50 nmol/L 1 was 40.4%. In a study we per-
formed on non-supplemented Spanish elite athletes, apart from
seasonal variations, a significant difference was observed between
those training indoor and outdoor, especially in winter around a
mean 20nmol/l difference. Even sunny countries are at risk for vi-
tamin D deficiency during the winter months.

Keywords: Vitamin D deficiency. Rickets. Calcidiol. Public
health.
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VITAMIN D: CLASSIC AND NOVEL ACTIONS
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PhD. Prof. Department of Biochemistry and Molecular Biology.
Institute of Nutrition and Food Technology. Centre of Biomedical
Research. University of Granada. CIBERobn. Spain.

Vitamin D has a key role in calcium homeostasis. Indeed, vi-
tamin D participates actively in calcium intestinal absorption,
renal excretion and bone synthesis and remodelling. In addition,
vitamin D also affects the absorption and excretion of phosphate.
Vitamin D is mainly produced by photobiogenesis at the skin by
the action of ultraviolet radiation B on 7-dehydrocholesterol, but
it can also be derived from a number of dietary sources i.e. ergoc-
alciferol (vit D2) from plants and cholecalciferol (D3) from animal
foods, mainly fatty fish, eggs, meats and dairy products. D3 is by
far the most important source of vitamin D. Vitamin D require-
ments ranges from 400 to 600 IU/d (10-15 ug/d), depending on
age, sex and lifecycle conditions.

Vitamin D is transported from the intestine to the liver and rap-
idly hydroxylated to 25(OH)D2 and 25(OH)D3 by a cytochrome
P450 dependent enzyme. Those metabolites reach the systemic
circulation and later are hydroxylated in the renal cortex to render
calcitriol (1-25(0OH)2D), the active vitamin D. Alternative 24-hy-
droxylation of 25(OH) D renders 24-25(OH)2D, which is inactive,
this compound contributing to the regulation of calcitriol levels in
plasma. Blood and adipose tissue are well known stores for vita-
min D, and plasma 25(OH)D3 is recognised as the best biomarker
of vitamin D status.

The regulation of calcitriol synthesis relies on the activity of
both 1-a-hydroxylase (CYP27B1) and 24-hydroxylase (CYP24A1).
Increased levels of parathormone (PTH) due to vitamin D insuffi-
ciency or hypocalcemia, lead to increased expression of 1-a-hy-
droxylase, which results into increased synthesis of calcitriol.
Opposite, high levels of plasma calcitriol and calcium inhibit the
secretion of PTH. In addition, calcitriol inhibits its own synthe-
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sis through the modulation of the renal hydroxylases. In addition,
when calcium levels increase thyroid C cells produce calcitonin,
blocking calcium bone mobilization and stimulating calcium and
phosphorus renal excretion.

In addition to the classic roles of vitamin D in increasing in-
testinal calcium and phosphate absorption and increased bone
synthesis and remodelling, novel roles of vitamin C affecting cell
proliferation, differentiation and apoptosis, as well as increasing
innate immunity and decreasing adaptive immunity have been rec-
ognised. Moreover, vitamin D is involved in the protection of car-
diovascular system through the regulation of the renin-angiotensin
system, PTH secretion, adipocyte apoptosis and insulin secretion.

The action of vitamin D in the immune system is mainly me-
diated by the increased phagocytic capacity of antigen presenting
cells (dendritic cells and macrophages) against microbes. This ac-
tion is due to calcitriol which enhances the expression of cathel-
icidins, one particular type of antimicrobial peptides. In addition
calcitriol inhibits the production of the granulocyte and mac-
rophage colony stimulating factor (GM-CSF). Moreover, calcitriol
inhibits the expression of major proinflammatory cytokines e.g
IL-1, IL-6. IL-12 and TNF-q, and the development of Thl cells,
differentiation of B lymphocytes and antibodies production.

Keywords: Bone metabolism. Calcitriol. Immune system.
Photobiogenesis.Vitamin D
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Maternal vitamin D insufficiency during pregnancy is a com-
mon issue and a significant public health problem globally. The
circulating 25(OH)D concentration sufficient to meet the physi-
ological needs of humans is an ongoing subject of debate, which
affects the prevalence of vitamin D deficiency/insufficiency esti-
mated around the world. Since evidence is lacking regarding ap-
propriate cut-points to define vitamin D status during pregnancy,
levels used to establish intake recommendations and vitamin D
content of prenatal vitamin supplements are quite conservative.

During pregnancy, maternal hemodilution is accompanied by
a number of physiological changes to both vitamin D metabolism
and maternal body composition; such adaptations might lead to
differences in the determinants of response to vitamin D supple-
mentation between pregnant and non-pregnant women. Mater-
nal 1,25-dihydroxyvitamin D concentrations increase during the
third trimester, and it can be synthesized by the placenta since it
contains the enzyme 1-a-hydroxilase.1 Furthermore, it is possible
that vitamin D increases the synthesis of various calcium-binding
proteins in the placenta. Clinically, understanding how individu-
als respond could lead to individualized antenatal counselling re-
garding vitamin D supplementation to ensure vitamin D repletion
without increasing the risk of vitamin D toxicity.
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The importance of vitamin D in pregnancy for maintaining
maternal calcium homeostasis and there for fetal bone develop-
ment is well recognized; moreover, there is a large discussion on
potential maternal detrimental effects of vitamin D deficiency on
perinatal outcomes, fetal development and the long-term skeletal
health of children. Recent studies are also evaluating its effects on
asthma fetal programming.

Risk factors for vitamin D insufficiency are well described, and
include ethnicity, extensive skin covering and liberal use of sun
protection, overweight/obesity, low dietary vitamin D intake, and
smoking, in addition to the seasonal variation that is observed at
temperate latitudes. The increasing obesity rates in young women
enhance the prevalence of vitamin D deficiency, due to vitamin D
storage in adipose tissue, reducing its maternal blood levels and
fetal availability. Moreover, gestational diabetes risk is higher in
obese mothers which may affect the associations with vitamin D
levels.

Pregnant women require at least 400-600 IU per day of vita-
min D. It has been proposed by The Endocrine Society that at least
1500-2000 UI/ of vitamin D may be needed to maintain a blood
level of 25(OH)D above 30 mg/dl. A recent randomized trial of
1000 IU of vitamin D supplementation during pregnancy found
no effect on offspring bone health in infants born in the summer
but did find enhanced fetal bone mineral accretion in infants born
during the winter months.2 The benefits of vitamin D supplemen-
tation during pregnancy should be evaluated through rigorous in-
tervention studies.
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Vitamin D (vitD) adequate concentration is essential for
growth, development and health. It plays a relevant role in the reg-
ulation of calcium levels and bone metabolism. In addition, recent
studies indicate that hypovitaminosis D compromises long-term
condition as a consequence of its non calciotropic effects, such as
the implication/regulation of immune system, endocrine pancre-
as, liver, skeletal muscle and adipocytes. In fact, vitD insufficiency
is associated with a wide range of chronic disease and conditions,
including obesity, and several types of cancers. Suboptimal vitD
status has also been associated with increasing severity of metabol-
ic dysregulation (insulin resistance, hyperlipidemia, liver disease
and hypertension) in children and adults with obesity. In the last
years the prevalence of overweight and obesity in Spanish children
and adolescents has highly increased. Therefore, the identification
of associated factors and risk groups related to hypovitaminosis
D is critical. In this context, we have characterized vitD status in
471 children and adolescents (2 to 18 years age) and analyzed its
correlation with gender, pubertal period, age and Body Mass In-
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dex (BMI). An inverse lineal effect of BMI and age on 25(OH)D
concentrations was observed in children, 39.6 % of vitD levels var-
iability was explained by BMI. Therefore, understanding the un-
derlying contribution of suboptimal vitD status to the metabolic
dysregulation disorders in obese subjects is important.

Recently, several studies have attempted to establish the mo-
lecular mechanism of the relation between vitD levels and obe-
sity. Some of these studies suggest that vitD, due to its fat-soluble
characteristic, is retained by the adipose tissue. In addition, it has
been described that adipose tissue has the capacity to metabolize
vitD locally, and this can be dynamically altered during obesity.
Considering the importance of low grade chronic inflammation
in metabolic syndrome and obesity, many authors hypothesized
the involvement of the vitD in the pathogenesis of these diseases
altering the balance between pro and anti-inflammatory cytokines
and thus affecting insulin action, lipid metabolism and adipose
tissue function and structure. Indeed, VitD increases the produc-
tion of some anti-inflammatory cytokines and reduces the release
of some pro-inflammatory cytokines. The association of the vitD
pathway gene variants with anthropometric measurements and li-
pid profile has also been investigated. Polymorphisms in the vitD
receptor (VDR) gene have been shown to be associated with the
components of metabolic syndrome, obesity and type 2 diabetes
mellitus in different populations. There are some reports of asso-
ciations between the retinoid X receptor gamma gene variants and
lipid and anthropometric parameters. And polymorphisms at the
vitD-binding protein gene have been associated with body-fat per-
centage and obesity.

VitD supplementation in obese subjects showed controversial
effects: with some studies demonstrating improvements in insulin
sensitivity, glucose and lipid metabolism while others showing no
beneficial effect on glycemic control and on inflammation. In con-
clusion, despite of the evidences of a significant role of VitD in the
pathogenesis of obesity, metabolic syndrome and type 2 diabetes,
its potential function in treatment and prevention of these diseases
is unclear.

Keywords: Obesity, Vitamin D, Child, Molecular

PS_144/134

NUTRITION DATA LIFE-COURSE: HARMONIZ