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Sight and Life celebrated 100 Years of Vitamins with the children of Sedimosang Creche
in Ivory Park, South Africa, who receive MixMeTM daily with their lunch
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“The 100th anniversary of the vitamin is an opportunity for us to reflect on how far we’ve come in
increasing access to micronutrients worldwide,
and, more importantly, how far we have to go. One
hundred years after the term ‘vitamin’ was coined,
vitamin deficiencies are still a major public health
problem in many of the world’s countries.”
Ertharin Cousin, Executive Director of WFP

100 years
of vitamins

Welcome
Linking Science with Society in the
Centenary of Vitamins
In September, I was privileged to be one of the “Nutrition Stakeholders” who convened at the UN General Assembly to highlight
and discuss the critical role of nutrition and micronutrients in
global health and development. At an event hosted by Sight and
Life and DSM together with other supporters, we celebrated the
progress and promise that the 100 Years of Vitamins represents.
In a powerful speech which we reproduce elsewhere in this issue, Ertharin Cousin, Executive Director of the UN World Food
Programme (WFP), stated: “The 100th anniversary of the vitamin
is an opportunity for us to reflect on how far we’ve come in increasing access to micronutrients worldwide, and, more importantly, how far we have to go. One hundred years after the term
‘vitamin’ was coined, vitamin deficiencies are still a major public
health problem in many of the world’s countries.”
As we reported in the first issue of Sight and Life this year, the
term ‘vitamine’ was coined in 1912 by one of the great heroes of
vitamin science, Polish-American biochemist Casimir Funk. Yet
100 years on, at least two billion people around the world experience ‘hidden hunger’: they do not receive enough vitamins and
minerals to prevent disease and ensure optimal health. Even in
the developed world, shifting patterns of diet and lifestyle are
engendering nutritional gaps. Malnutrition is linked to one-third
of child deaths, and contributes to an estimated 170 million
children suffering from irreversible stunted growth and cognitive impairment.

“Micronutrients are key to solving
our global health and development
challenges”
Creating vibrant communities
This is the last issue of our magazine for 2012. As the 100th anniversary of the vitamin draws to a close, it is clearer than ever
before that micronutrients are key to solving many of our global
health and development challenges. We cannot improve health

and promote development without addressing micronutrient deficiencies. Micronutrients have a key role to play in nourishing
the world’s people, building strong families and creating vibrant
and economically sustainable communities.
Improving nutrition is in fact a precondition to achieving
many of the Millennium Development Goals (MDGs): eradicating
poverty and hunger, reducing child mortality and improving maternal health. Research shows that children who are well nourished, especially in the critical 1,000-day window between conception and the child’s second birthday, receive the strong start
in life they need to grow, fight disease, learn more in school, and
earn more as adults. They also grow up to help lift their countries
out of poverty: a 2010 study found that investing in nutrition
can increase a country’s GDP by at least 2–3 percent each year.
And in May of this year, the Copenhagen Consensus panel of experts, which included no fewer than four Nobel Laureates, found
that providing micronutrients to children under five is the single
smartest way to spend global aid dollars. Every $1 spent yields
$30 – an astonishing return on investment ratio by any measure.
So why is the world not joining forces to use the power of
micronutrients to better effect? How can we celebrate a hundred
years of scientific achievement and still have to lament the fact
that so much remains to be done?
Breaking out of the silo
In my editorial to this year’s second issue of the Sight and Life
magazine, I wrote about the dangers of the ‘Silo Effect’. Troubled
that narrow, egoistic thinking fails to address the pressing problem of maternal, infant and young child mortality and morbidity, I went so far as to say that it could spell the end of all the
hard work that has gone into getting nutrition high on the global
health and development agenda and all that is being done to
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keep it there. Perhaps, on the occasion of the 100th anniversary
of the vitamin, another of the great heroes of 20th-century vitamin science can inspire us in an alternative direction. I refer to
Tadeusz Reichstein, the Nobel Laureate who made groundbreaking discoveries in the fields of vitamins and hormones, and who
gave his name to the revolutionary Reichstein Process for the
biotechnological industrial manufacture of vitamin C.
Linking science with society
Reichstein knew how to spend long hours in the laboratory,
carrying out complex isolation processes in the days before
spectrum chromatography had been invented. He knew how to
spend years on a single research topic. But, and perhaps more
importantly, he also knew how to work with others: he developed close professional relationships with scientists working in
many disciplines, was an excellent teacher, and made a major
contribution to the life of the University of Basel over the course
of several decades. Interestingly and unusually in his time, he
treated women and men as equals, encouraging women to pursue scientific careers in what in those days was still an extremely
male-dominated world.
Critically, Reichstein linked science with society. The intense
concentration that is born of deep fascination with a subject did
not make him lose sight of the world around him. His absolute
dedication to pioneering scientific research did not blind him to
the realities of the wider world.

speaking of a renaissance in vitamin science, a new age inspired
by recent work on the human genome and by our growing understanding of how nutrients interact with genes. The way that
different nutrients act within the bodies of different people is
now central to pioneering vitamin science, and we can expect
many more exciting and influential discoveries in this field in
the years to come.
Yet amidst these exciting new developments we must not
lose sight of the fact that we still have to successfully scale up
interventions and programs to ensure that the most vulnerable
get the micronutrients they so desperately need.
In an issue of this magazine in which we reflect on the
achievements of the first century of vitamin science, we also
take pleasure in reporting on a timely development – the recreation of the Micronutrient Forum (MN Forum). It is my hope
that those who dedicate themselves to the new MN Forum, and
those who work in other organizations in the nutrition space,
will combine a steely determination to achieve results with a
deep understanding that positive – and sustainable – change
can only come about via collaboration. The challenges facing
us are huge, as we all know, but as indeed we must look back to
learn from history, we must importantly keep moving forward. I
wish the MN Forum every success as it embarks on a new phase
of its history, and I hope that it will help to break down silos and
galvanize support for our common cause of Scaling Up Nutrition.
With best regards,

A new age of vitamin research
Reichstein lived in an age of pivotal scientific breakthroughs. It
is as hard for us to imagine a world without vitamins as it is
to imagine a world without air travel, or plastic, or anesthetics.
Yet in the centenary of vitamins, scientists around the world are

9

The Reichstein Process in chemistry is a combined
chemical and microbial method for the production
of ascorbic acid from D-glucose that takes place in
several steps. This process was discovered by Nobel Prize winner Tadeusz Reichstein and his colleagues in 1933 while working in the laboratory of
the ETH in Zurich.
Source: www.wikipedia.org/wiki/Reichstein_process

Vitamin C
synthesis
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the 2013 Sight and Life Readership Survey

Announcing the 2013
Sight and Life Readership
Survey: Please tell us
what you think!
The 2013 Sight and Life Readership
Survey will help us to keep the magazine fresh and up-to-date, following
its pioneering spirit.
The current format of Sight and Life magazine dates back to
2011, based on a survey we conducted in 2009 soliciting your
thoughts on the magazine, and how it might be improved.
We communicated its results in Sight and Life Issue 3, 2009.
A modern and exciting magazine
The results were encouraging. A large majority of you
found the magazine ‘very interesting’ – with our scientific
research articles and project reports among the most popular
content. But you also suggested areas for improvement.
A significant proportion of readers – especially those from the
NGO, private and government sectors – felt the content
could be more accessible.

sIGHT AND L IFE | Vol. 26 (3) | 2012

You told us that you wanted Sight and Life’s ideas and messages more clearly presented and visualized: we responded
with a comprehensive overhaul. We gave the magazine a fresh,
clear look in line with the overall rebranding of Sight and Life,
with more pictures and a more approachable tone.

the 2013 Sight and Life Readership Survey

Our aim has always been to create a forum in which the
diverse talents working in areas related to micronutrients can
come together to strike up a friendly, stimulating and productive dialog. And we see this survey as a crucial part of this
ongoing conversation.
I do hope that you will be able to take the time to share
your views. As the importance of micronutrients to global
public health becomes increasingly recognized, we want our
readers to help ensure that Sight and Life continues to the
very best of its ability to fulfill its role in building bridges for
better nutrition.

Tell us
what you
think!
Have we met your expectations?
In keeping with this readiness to change, Sight and Life never
stands still. So three years on from the last survey, it’s time
to request your opinion again. In December 2012 and January
2013, we will be conducting another online survey to obtain
your views once more. Which articles do you look forward
to reading each issue? What do you especially like? Are there
any new features you would like to see included?
A magazine is its readership
Ever since the magazine’s inception, we have known that
Sight and Life is nothing without its readership. You bring
together a hugely impressive array of knowledge – much
of which is generously shared on Sight and Life’s pages. Our
magazine regularly contains fascinating contributions from
scientific experts, updates from NGO workers in the field,
and insights from those in public policy, healthcare, and the
world of business.

To participate in the survey,
please register now at
http://www.sightandlife.org/
or contact the Sight and Life office.
We will communicate the results
in Issue 2, 2013.

11

12

Micronutrients, Macro Impact: The story of vitamins and a hungry world

Micronutrients,
Macro Impact:
The story of vitamins
and a hungry world
Book Review
Oyoo Abiud and Margaret Anyango,
Ramala Women Group, Kenya

world; advances in research and policy; and strategy and
implementation.

“Special tribute is paid to the
To mark the 25th anniversary of our creation,
Sight and Life recently published a book entitled
Micronutrients, Macro Impact: The story of vitamins
and a hungry world.
This unique publication tells the story of
the organization’s evolution within the context of
the world’s growing understanding of the complexity
of micronutrients and their interaction within the
human body. It draws on documentary evidence
as well as recent interviews with leading thinkers in
the micronutrient area to tell a complicated story
in simple, robust and compelling terms.
We take pleasure in printing here a recent review
by representatives of one of our partner
organizations, the Ramala Women Group.

With nutrition science in general and micronutrients and
vitamins in particular gaining more visibility and drawing
greater concern at all levels – internationally, regionally, nationally and even locally – the new book Micronutrients, Macro
Impact: The story of vitamins and a hungry world is a credible
and timely resource. Opening with a milestone history of
vitamins from 1753 all the way through to 2011, this 168-page
document is organized into ten chapters providing valuable
information on the history of vitamins and micronutrients;
deficiencies of these in both the developed and developing

many people and organizations
affiliated with Sight and Life”
As Sight and Life shares its success story and outlines its
work in the fight against blindness and micronutrient malnutrition, special tribute is paid to the many people and organizations affiliated with Sight and Life who have, over the years,
helped alleviate suffering and prevent sickness in the poorest
of the poor communities around the world.
The first two chapters of the book provide a comprehensive overview of the history of vitamin A and trace the evolution of Sight and Life’s work from solely vitamin A focused initiatives to the wider world of micronutrients. Chapters three
and four establish the realities of micronutrient deficiency in
both the developed and developing world by presenting the
effects and manifestations of these deficiencies in both cases.
These chapters confirm that the issue of micronutrient deficiency is extremely relevant to all societies today, as its effects
and manifestations are equally damaging regardless of which
part of the world one belongs to.
Chapter five deals with strategic approaches to bridging
global nutrition gaps, and outlines some of the pivotal strategies that have been employed – and proven to work – in both
developed and developing societies. As such, it provides valuable insight into how nutrition-related issues can be tackled
and successfully overcome.
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Micronutrients, Macro Impact places the development of Sight and Life in the wider context of the world’s
growing understanding of micronutrients and their potential for good

Chapters six, seven and eight address the roles of research
and scientific advances, policy and advocacy, and the implementation of change derived from these on the ground. In
so doing, these chapters help paint an accurate picture of the
inter-related roles of all three elements in bringing about
lasting change in the nutrition sphere, and illustrate the importance of maintaining the right blend of policy and research
in order to achieve a practically viable outcome. In chapters
nine and ten we are presented with a global overview of micronutrients along with what has been done at various levels
to mitigate the effects of deficiencies in a sustainable manner.

“Micronutrients, Macro Impact
presents a credible and accurate
picture”

Micronutrients, Macro Impact therefore presents a credible
and accurate picture of the micronutrient arena and its
concerns, objectives and approaches today. It has already
become an informative resource in our work here at the
Ramala Women Group, and will not only be useful reading
material for educated lay-audiences but will also serve as a
valuable and rich resource tool for students and practicing
professionals in the field of nutrition science. The publication is of great help to those nutritionists, students and
practitioners alike, who wish to specialize in vitamins and
micronutrients.
Copies of Micronutrients, Macro Impact should be made
available in libraries so that a wide readership can gain
access to the information contained in the publication. At
community level, such as the rural set-ups where we operate,
versions of the publication translated into local languages
could successfully reach many semi-literate persons
who are likely to have limited English language skills. Such
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Micronutrients, Macro Impact: The story of vitamins and a hungry world

Two billion people worldwide suffer from micronutrient malnutrition and face the physical and social – and therefore also
the economic – consequences of that deprivation. This burden of knowledge compels us to act

translated publications are regularly utilized at community
resource centers such as the one run by the Ramala
Women Group.
The information presented in this publication is comprehensive, and as such is commendable overall. However,
greater depth of information including the addition of
activity reports accompanied by case studies, and perhaps
some testimony from the beneficiaries of programs, would
also add value and be helpful.
More information – perhaps in the form of profiles – of
Sight and Life’s partners in the field of nutrition and in the
fight against micronutrient malnutrition would also be
helpful. These profiles could be arranged in terms of region
of focus, the type of partnership formed/support extended,
target populations (if any), and other relevant information
which would certainly be of interest to community-based
organizations like Ramala Women Group, other civil society
organizations and NGOs.

We recommend the book Micronutrients, Macro Impact to
interested lay readers and nutrition science professionals
alike – it is a valuable source of information for both general
and nutrition-focused audiences. The book is an eye-opener
for those involved in the fight against micronutrient malnutrition as it contains a great deal of relevant information
with regard to resource mobilization, grant-making and
support agencies, and is on the whole an extremely useful
compilation of up-to-date, verified information on the complex world of nutrition.
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How to order copies of
Micronutrients,
Macro Impact:
The story of vitamins
and a hungry world
Printed copies
To receive a printed copy, please send proof of a
donation of at least €20 to the United Nations World Food
Programme (www.wfp.org).
Visit the following website to make your donation:
https://dsm.wfpaltruist.org/pfp/MicronutrientsMacroimpact
Then send a scan of the receipt or an appropriate
screen shot, along with your full postal address,
to info@sightandlife.org, using the subject header
Micronutrients, Macro Impact: BOOK ORDER.

Downloads
Micronutrients, Macro Impact may also be downloaded
free of charge as a PDF from:
http://www.sightandlife.org/fileadmin/data/Books/
Micronutrients_Macro_Impact.pdf
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New Findings on
Apo-Carotenoid Metabolites
of β-Carotene
Scientific and Public Health Implications
for the Future
Cynthia X Wang
Columbia College, Columbia University,
New York, NY, USA

Nuttaporn Wongsiriroj
Institute of Molecular Biosciences,
Mahidol University, Nakhon Pathom, Thailand

Richard J Deckelbaum and William S Blaner
College of Physicians and Surgeons,
Columbia University, New York, NY, USA

Earl H Harrison
Department of Human Nutrition,
Ohio State University, Columbus, Ohio, USA

Abstract
Recent studies have found that non-central β-carotene cleavage
products, produced through the action of the eccentric cleavage enzyme β-carotene 9’,10’-dioxygenase (BCDO2) or nonenzymatically, can function as vitamin A antagonists, and may
therefore block the essential actions of vitamin A within the
body. The new findings regarding the metabolites of β-carotene
provide deeper insight into the mechanisms of normal vitamin A
metabolism and action, and may also explain the negative outcomes observed in the CARET and ATBC cancer trials, as well
as vertical HIV transmission studies undertaken in Africa. These
scientific advances suggest that new studies will be needed in
order to evaluate the safety and efficacy of future β-carotene interventions aimed at optimizing health and preventing disease.

Background and introduction
In terms of global public health, vitamin A is one of the most
important micronutrients.1 It cannot be synthesized by animals
and must be supplied to humans through dietary means, either
as pre-formed vitamin A (found in liver, eggs and dairy products), or as provitamin A carotenoids. Carotenoids are a group
of approximately 600 known organic pigments naturally found
in plants; around 50 of these, including β-carotene, exhibit provitamin A activity.2 β-carotene is the most abundant source of
provitamin A in the human diet. It is, thus, crucial for promoting vitamin A levels within the body, and in this way supporting
all of the critical biological processes maintained by vitamin A.
β-carotene has also been shown to be important in other ways,
such as being a strong antioxidant.
As a provitamin A compound, β-carotene has been the focus
of many scientific studies and public health interventions. For
example, many past and ongoing public health interventions
have aimed to use β-carotene supplementation as a way of addressing vitamin A deficiency. In addition, due to β-carotene’s
character as a highly active antioxidant, numerous scientific trials have focused on the potential for utilizing β-carotene in the
prevention of cancer and other chronic diseases.3 Indeed, epidemiological studies have repeatedly demonstrated an inverse
relationship between carotenoid consumption – or blood levels – and cancer incidence.4–6 These observed beneficial effects
have served as an impetus for the employment of β-carotene
interventions in both public health and clinical settings.
Nevertheless, although many interventions involving
β-carotene have been found to be beneficial, a number of high
visibility β-carotene supplementation trials have resulted in adverse outcomes. These include the well-known CARET and ATBC
trials, which were focused on preventing lung cancer in smokers
and asbestos workers. These comprehensive trials, which examined 18,000 and 29,000 participants respectively, both report-
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figure 1: The two β-carotene cleavage pathways.
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Solid lines: Central cleavage is mediated by β-carotene 15, 15’-monoxygenase (BCMO1). BCMO1 cleaves all-trans-β-carotene at the central 15,
15’ carbon-carbon double bond into two molecules of retinaldehyde, which can then be oxidized to form all-trans-retinoic acid (ATRA), the most transcriptionally active form of vitamin A. Dotted lines: In contrast, the eccentric cleavage pathway is mediated by β-carotene 9’,10’-dioxygenase (BCDO2), which
cleaves β-carotene specifically at its 9’,10’ carbon-carbon double bond. β-carotene can also be cleaved at other non-central double bonds, generating a
variety of β-apo-carotenals that can be further oxidized to form β-apo-carotenoic acids.

ed an increase in lung cancer incidence and all-cause mortality
in participants who received β-carotene supplementation.7,8 In
addition, recent studies in Africa aimed at blocking the vertical transmission of HIV from mother to child resulted in significantly higher viral loads in the breast milk of women receiving
β-carotene.9,10 A 2012 review of 26 different clinical trials giving
β-carotene singly or in combination with other antioxidants suggested that supplementation significantly increased all-cause
mortality in patients.11 Even though this review is highly controversial, the outcomes of the large-scale CARET and ATBC trials,
amongst others, still clearly implicate β-carotene supplementation with potential negative effects.
The basis for these adverse outcomes has been a matter of
much discussion and speculation. At first glance, the negative
effects seem to go against all scientific intuition and epidemiological evidence of the benefits of β-carotene consumption. Nevertheless, recent findings reported by Harrison and colleagues
have provided new insights into β-carotene metabolism. Although β-carotene is usually thought of as a critical source of

vitamin A, it now appears that at least a few of the cleavage
products formed from a second, eccentric cleavage pathway (depicted in Figure 1) can actually block vitamin A actions within
the body.12 This provides a potential molecular mechanism
for understanding the counter-intuitive results of these trials.
Moreover, this finding raises the possibility that non-vitamin-Aforming metabolites formed upon carotenoid cleavage may act
to modulate vitamin A metabolism and actions. Our goal in this
article is to summarize this new biochemical and mechanistic
information and to discuss what further knowledge needs to be
gained in order to best proceed with supplement trials.
New findings regarding β-carotene metabolism and actions
The metabolism of β-carotene into vitamin A is mediated by
the enzyme β-carotene 15,15’-monoxygenase (BCMO1). BCMO1
cleaves β-carotene at its central double bond to yield two molecules of retinaldehyde, which can subsequently be oxidized to
produce all-trans-retinoic acid (ATRA).13,14 ATRA serves as the
ligand for the three retinoic acid receptors (RARα, RARβ, and
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figure 2: Activation and inhibition of nuclear hormone receptors.
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Nuclear hormone receptors (NHRs) function by forming dimers with other NHRs. Top: The binding of an agonist to an NHR promotes both the
disassociation of corepressor proteins from the receptor dimer and the binding of coactivators; this allows for the chromatin to be opened up so that
transcription of the target gene can be initiated. ATRA acts through this mechanism by serving as an agonist for the RAR receptors (RARα, RARβ, and RARγ).
Bottom: Conversely, the binding of an antagonist to an NHR induces the complex to associate with corepressors and prevents it from binding with
coactivators, causing the chromatin to close up and preclude transcription initiation.

RARγ), which are members of the nuclear hormone receptor family. Nuclear hormone receptors are proteins that mediate gene
expression based on the binding of lipophilic ligands including
vitamins (vitamin A and D) and hormones (thyroid hormone,
estrogen, testosterone, and others); the binding of appropriate
ligands to their specific receptors induces allosteric changes
that allow the receptor-ligand complexes to bind to chromatin
and initiate transcription of particular genes (the mechanism is
shown in Figure 2).15 ATRA – through its action on the RARs
– has a crucial effect on growth, differentiation, embryonic development, and many other biological processes.16–18 In this
way, this central cleavage pathway that transforms β-carotene
into ATRA is extremely important for biological function, and it
has therefore been relatively well studied since DeWitt S Goodman and James A Olson first independently identified it in the
1960s.13,14
However, there is an additional pathway for the metabolism
of β-carotene – one that has undergone far less extensive scientific examination. β-carotene, when cleaved at non-central

double bonds, can produce a variety of different compounds. In
fact, β-carotene can be cleaved at almost all of its double bonds,
producing β-apo-carotenals and β-apo-carotenones whose biological functions are still largely uncharacterized.19 The main
enzyme that catalyzes this asymmetric, “eccentric” cleavage
is β-carotene 9’,10’-dioxygenase (BCDO2, also officially known
as BCO2 in GenBank), cleaving β-carotene at its 9’,10’ double
bond.20 BCDO2 was only recently characterized (in 2001 by von
Lintig and colleagues),21 although the eccentric cleavage hypothesis was first proposed in the 1960s.22
From the time this alternative pathway was first suggested,
there has been considerable controversy regarding its physiological significance.23 Moreover, even taking the existence of
eccentric cleavage products as a given, their biological functions
have remained largely unknown. After the possibility of an eccentric pathway was proposed, some scientists proceeded to
suggest that the extent of eccentric cleavage in comparison to
symmetric cleavage is insignificant, and that the central cleavage
pathway is the primary, if not the only, pathway. For instance, a
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studies focusing on apo-carotenoid activity in plants, showing
that apo-carotenoids function as signaling molecules in plants.32
With a few exceptions, however, not many investigators have
explored biochemical mechanisms for apo-carotenoid action
within animals. Recently, Harrison and colleagues at Ohio State
University have investigated the eccentric cleavage pathway of
β-carotene and its potential consequences on vitamin A action,
applying sophisticated methods that allowed them to study the
biology and biochemistry of these compounds more thoroughly.12 Firstly, the researchers were able to obtain, purify, or chemically synthesize all the potential eccentric cleavage products of
interest, most of which are not commercially available. They then
used transactivation assays – a method of assessing whether a
compound will act through a particular nuclear hormone receptor and initiate transcription of a reporter gene – to assess the
effect of the apo-carotenoids on RAR signaling. Finally, they used
sensitive HPLC-MS (high-performance liquid chromatography
mass spectrometry) technology to quantify the concentrations
of a particular apo-carotenoid of interest in human plasma.
The combination of these sophisticated methods allowed
these researchers to gain a deeper understanding of apo-carotenoid action than was previously held. As demonstrated by the
transactivation assays, none of the compounds activated the
RARs as effectively as ATRA, and, in fact, most did not exhibit
any activity at all as agonists. However, some of the compounds
actually showed strong evidence of antagonism. In particular,
β-apo-14’-carotenal, β-apo-14’-carotenoic acid, and β-apo-13carotenone, when combined in equimolar concentrations with

1989 review of β-carotene metabolism research concluded that
eccentric cleavage of carotenoids does not occur in significant
amounts, and that there is not enough evidence to support the
idea of a pathway additional to the central one.24 Likewise, a
study using pig intestinal homogenate found that β-carotene
was converted to retinal exclusively by central cleavage, with no
formation of β-apo-carotenals observed.25
On the other hand, other studies and reviews have, in fact,
concluded that eccentric cleavage products of β-carotene are
physiologically significant, based on evidence such as the appearance of β-apo-carotenals in rats and chickens after in-vivo
dosing with β-carotene.26–29 In particular, there was a significant amount of work performed in the 1990s by Xiang-Dong
Wang, Robert Russell, and Norman I Krinsky at Tufts University,
that emphasized the importance of eccentric cleavage. It is important to note, though, that many of these early studies and
reviews solely focused on the potential for eccentric cleavage, in
addition to the central pathway, to contribute to vitamin A formation. Only relatively recently have there been studies aimed
to identify potential functions for these apo-carotenoids separate from any provitamin A activity. For example, in a study conducted by Wang and colleagues in smoke-exposed ferrets, the
eccentric cleavage products of β-carotene were found to potentially interfere with retinoic acid metabolism and, consequently,
retinoic acid signaling. More specifically, these investigators
hypothesized that some eccentric cleavage products could promote the destruction of retinoic acid by inducing certain catabolic enzymes.30,31 In addition, there has been an abundance of

figure 3: β-apo-13-carotenoids antagonize RAR transactivation by ATRA.
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figure 4: β-apo-13-carotenone is a potent RAR antagonist.
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ATRA, significantly antagonized activation of RARs, with β-apo13-carotenone acting as the strongest antagonist (see Figure 3).
The activity shown by β-apo-13-carotenone was significant for
multiple reasons. For one, β-apo-13-carotenone led to ~70%
inhibition of ATRA-induced activation of all three RARs (RARα,
RARβ, and RARγ), the greatest inhibition demonstrated by any
compound they studied. Furthermore, inhibition by β-apo-13carotenone was overcome by adding higher concentrations of
ATRA, as shown in Figure 4, implying that β-apo-13-carotenone
directly competes against ATRA for binding to the RARs. β-apo13-carotenone exhibited a high binding affinity for RARs that is,
in fact, comparable with ATRA itself. Lastly, these investigators
showed that low concentrations of β-apo-13-carotenone are
present in human serum, at concentrations similar to those of
serum ATRA, in the low nanomolar range. As a result, it seems
that, at the very least, β-apo-13-carotenone (if not a few other
cleavage products as well) functions as an incredibly potent RAR
antagonist.
Scientific implications of these new findings
The findings of Harrison and colleagues suggest that non-central
β-carotene cleavage products produced through the action of
BCDO2 and/or non-enzymatic processes may adversely antago-

nize vitamin A and its essential actions in the body to maintain
good health. Thus, the metabolism of β-carotene can produce
not only RAR agonists (ATRA), but also RAR antagonists (apo13-carotenone and, perhaps, other eccentric cleavage products).
These opposing products of symmetric versus eccentric cleavage may provide a rationale for why, on the one hand, many
epidemiological studies have found β-carotene to be beneficial
for health, while, on the other hand, some major β-carotene
interventions have ended in starkly negative outcomes. Certainly, if the activation of RARs is needed to maintain normal
biological processes such as cellular growth and differentiation,
it is easy to contemplate that antagonizing RARs would impair
these processes, leading to a variety of negative effects. This
suggests that these eccentric cleavage products of β-carotene
could be responsible for the adverse outcomes observed in the
CARET and ATBC β-carotene interventions, as well as the trials
in Africa aimed towards preventing the vertical transmission of
HIV. Indeed, the antagonistic effects of some eccentric cleavage
products are consistent with the increased rates of lung cancer
in the CARET and ATBC trials,7,8 especially given the observation in ferret studies that the oxidative stress in smoke-exposed
lungs increases the production of these eccentric metabolites,
as well as the non-enzymatic production of the compounds.30
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Furthermore, various studies have demonstrated the importance of vitamin A for epithelial tissue integrity; as an extension,
it is known that vitamin A is vital for maintaining normal barrier function,33,34 and that a disruption of this function in the
breast tissue of HIV-infected mothers could be responsible for
the mastitis and higher viral loads that led to increased vertical
transmission in the African HIV studies.9,10
In addition, beyond presenting a potential explanation for
the negative effects of β-carotene supplementation, these apocarotenoids also provide a rationale for understanding how
normal dietary β-carotene intake may help regulate vitamin A
metabolism and actions in the body, possibly helping to prevent
vitamin A toxicity. Despite its essentiality for human health, vitamin A, like many other micronutrients, causes detrimental effects when consumed in very high amounts.35,36 For this reason,
it is critically important for the most biologically (transcription-

ally) active form of vitamin A, ATRA, to be present at appropriate levels within the body. The RAR antagonism exhibited by
some apo-carotenoids could be yet another way through which
retinoic acid signaling is modulated. Based on the great potency
displayed by apo-13-carotenone in preventing RAR activation,
as well as its substantial concentration in human plasma, it is
reasonable to hypothesize that apo-13-carotenone could be the
greatest natural antagonist of the RARs and a critical modulator
of RAR activation. In this way, RAR signaling could be regulated
through apo-carotenoid antagonists, contingent on the differential degree of cleavage through either the symmetric or eccentric
pathway, as well as the non-enzymatic formation of these apocarotenoids.
As a consequence of the two pathways responsible for
β-carotene cleavage, it is important to consider the relative activities of the enzymes involved in the pathways, BCMO1 and

figure 5: Single nucleotide polymorphism.
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table 1: Population allele frequencies [%] for five polymorphisms that affect BCMO1 activity and expression level#
SNP | allele

Ethnic population groups
African | African ancestry
ASW

Upstream

LWK

YRI

European | European ancestry
MKK

CEU

Asian | Asian ancestry

TSI

CHD

CHB

JPT

rs6420424
G

43

51

57

65

47

60

18

18

16

A

57

49

43

35

53

40

82

83

84

rs11645428
G

90

94

93

86

69

52

98

100

100

A

10

7

7

14

31

48

2

0

0

T

56

59

67

61

44

59

19

18

20

G

44

42

33

39

56

41

81

82

80

rs6564851

BCMO1

rs7501331

Coding

C

95

n/a

100

98

71

84

86

84

86

Region

T

5

n/a

0

2

29

16

14

16

15

A

n/a

n/a

89

n/a

56

n/a

n/a

83

86

T

n/a

n/a

11

n/a

44

n/a

n/a

17

14

rs12934922

#

Allele frequencies for the rs6420424, rs11645428, rs6564851, rs7501331, rs12934922 SNPs across nine different ethnic groups. ASW: African ancestry
in Southwest USA; CEU: Utah residents with Northern and Western European ancestry from the CEPH collection; CHB: Han Chinese in Beijing, China; CHD:
Chinese in Metropolitan Denver, Colorado; JPT: Japanese in Tokyo, Japan; LWK: Luhya in Webuye, Kenya; MKK: Maasai in Kinyawa, Kenya; TSI: Tuscan in Italy;
YRI: Yoruban in Ibadan, Nigeria. Ethnic groups are organized into three categories: African / African ancestry, European / European ancestry, and Asian /
Asian ancestry. Data extracted from the International HapMap Project (http://www.hapmap.org)

BCDO2, and the balance between central and eccentric cleavage
products. Studies have shown that BCMO1 is under considerable environmental regulation, its activity greatly influenced by
the consumption of fats, protein, and other dietary factors.37
Perhaps more important, however, are the genetic factors that
contribute to different inter-individual response to β-carotene
supplementation. Indeed, the conversion of β-carotene into
retinaldehyde has been found to be highly variable across humans.38,39 In fact, various studies have identified genetic polymorphisms within or upstream of the BCMO1 gene that influence
its ability to effectively cleave β-carotene. Two common single
nucleotide polymorphisms (SNPs) within the BCMO1 gene were
found to reduce the activity of BCMO1 in vitro by 69% and 32%
(see Figure 5 for an explanation of SNPs).40 Moreover, several
non-synonymous SNPs upstream of the BCMO1 gene have also
been found to result in a low catalytic response to β-carotene;
three of the polymorphisms investigated decreased the catalytic
activity of BCMO1 in female volunteers by 48–59%.41 Importantly, these polymorphisms exhibit large inter-ethnic variations in frequency. For example, for one of the upstream SNPs
(rs6420424), the homozygous A allele that causes low BCMO1
conversion efficiency occurs at a frequency of ~70% in Asian

populations, but only 30% in European and American, and
20% in African ethnic groups.41 The variability in frequency is
similarly great for the other relevant SNPs that affect BCMO1 activity, as shown in Table 1. Thus, at the very least, there exist
polymorphisms in the BCMO1 gene that affect enzymatic activity dramatically and occur with highly variable frequencies in
different ethnic groups. Likewise, it is likely that there are also
polymorphisms in the gene for BCDO2 that would affect the activity of BCDO2 and, in turn, the relative levels of carotenoids
and apo-carotenoids. Such SNPs have been described in ruminants, sheep, and chicken,42 although none have been identified
in humans yet.43 Moreover, polymorphisms in genes encoding
proteins involved in other aspects of carotenoid absorption
and conversion could also influence apo-carotenoid levels, and
therefore could also contribute to the great inter-individual variation of response to β-carotene.44
Ultimately, these polymorphisms are significant because they
suggest that, depending on the relative degree of β-carotene
cleavage through either the central or eccentric pathway,
β-carotene could yield significantly differing proportions of its
possible metabolites. This, in turn, would lead to different physiological effects from β-carotene consumption. For example, a
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person who has an underactive BCMO1 gene may end up producing less RAR agonist and more RAR antagonist than others, and
could perhaps respond differently to β-carotene supplementation than, say, a person with a highly active BCMO1 gene. In this
way, these polymorphisms could influence the relative value of
interventions that employ β-carotene, which could potentially
be different based on the genetic makeup of the population. In
effect, there may be populations that, due to their genes for
BCMO1 or BCDO2, have genetic factors that should be taken into
account for supplementation. Similarly, disparities in exposure
to oxidative stress –such as between non-smoking and smoking
individuals – may contribute to differing levels of non-enzymatic
formation of apo-carotenoids. Accordingly, there is a clear need
to gain a better understanding of all these differences in order
to provide definitive insights into which groups may benefit from
β-carotene supplementation trials, and which groups may not.
Public health implications
Over the years, there have been considerable swings in opinion
on the promise of β-carotene as a public health promoter. Early
on, many epidemiological studies suggested that β-carotene
could prevent the development of cancer, as well as promote
other healthy outcomes. Later, the results of the CARET and
ATBC trials were so negative that they were taken as sound demonstrations against β-carotene interventions aimed at blocking
cancer development and progression.7,8 Yet today, public health
strategies involving β-carotene, including supplementation interventions and food modifications such as the development
of Golden Rice – rice genetically engineered to biosynthesize
β-carotene45 – are still regarded as some of the best options for
addressing the major public health issue of vitamin A deficiency.
New understanding of the roles of some apo-carotenoid compounds as vitamin A antagonists provides a rational molecular
explanation for the adverse outcomes of the large β-carotene
cancer interventions and other studies where adverse outcomes
were observed. These recent findings offer deeper insights that
may ultimately help to resolve why some β-carotene interventions ended adversely.
Notably, the new findings suggest that β-carotene interventions may be more beneficial to some groups than to other
groups. A major implication of the identification of β-carotene
cleavage products that antagonize vitamin A actions in the body
is that not all people may benefit from relatively high levels
of β-carotene supplementation. It may be the case that some
groups – due to a combination of genetic, dietary, and environmental factors – could be naturally inclined to form only a small
amount of vitamin A antagonists, while other groups may form
comparatively more. One could hypothesize that the particular
group of women investigated in the HIV vertical transmission
studies could have been more predisposed to forming eccentric
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cleavage products due to particular genetic polymorphisms, and
that they could have been more prone to adverse outcomes from
β-carotene supplementation in the first place. Similarly, genetic
polymorphisms in the subject groups could also have contributed to the negative results observed in the ATBC and CARET
studies – and the fact that these trial subjects experienced increased oxidative stress, due to smoking or asbestos exposure,
may have made them even more likely to produce eccentric
cleavage products and thus experience negative effects. In order
to proceed with carotenoid supplementation trials more safely
and effectively, the possibility that different groups produce different amounts and forms of cleavage products needs to be better understood.
Consequently, additional studies need to be carried out in
order to better comprehend a number of issues relevant to the
critical question of who will benefit from β-carotene supplementation. Just how variable are concentrations of these apocarotenoids across different groups, and what factors—genetic,
dietary, environmental, or otherwise—influence this variability?
The findings of Harrison and colleagues suggest the need for research focused on the eccentric cleavage pathway of β-carotene,
which has been relatively ignored until recently, as well as on
the genetic factors that influence the degree to which it occurs.
One key area that needs thorough investigation is the existence
of polymorphisms in the genes for BCMO1, BCDO2, or other proteins that may affect the relative concentrations of carotenoids
and/or apo-carotenoids in the body. Depending on the relative
degree of β-carotene cleavage through either the central or eccentric pathway, β-carotene could produce significantly different proportions of its possible metabolites. It is important to
understand how genetic differences in BCMO1, BCDO2, and other
relevant proteins affect which compounds are available in the
blood and what consequences this may have for maintaining optimal health. How much are the activities of BCMO1 and BCDO2
influenced by different diets and environmental factors? For instance, recent studies have shown that people possessing poor
vitamin A nutritional status show much more efficient BCMO1
conversion activity than those with high vitamin A nutritional
status, consistent with molecular studies showing that that
BCMO1 is down-regulated when sufficient or high amounts of
vitamin A are available.46 In addition, the studies by Wang and
colleagues have demonstrated that increased oxidative stress
due to smoking made it more likely for eccentric cleavage products to be formed, suggesting that environmental factors – such
as atypically high exposure to urban or indoor pollution – may
also have a substantial effect on metabolite formation.30,31 It is
therefore necessary to identify the most significant dietary and
environmental conditions that will make a person more or less
prone to experience either positive or adverse outcomes from
carotenoid supplementation.
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Lastly, it is also important to investigate whether some apocarotenoids do, in fact, regulate vitamin A metabolism and
actions. It is possible to see the greatest significance of these
pro-vitamin A carotenoids as lying in their ability to antagonize
vitamin A activity. However, do the eccentric cleavage products of β-carotene and other carotenoids also have important
independent roles in addition to the relation to central cleavage products? It is possible that, over the course of evolution,
the eccentric cleavage products have developed an important
modulatory role in maintaining the health of an organism, for
example by helping to prevent vitamin A toxicity. Moreover, are
there other apo-carotenoids that remain to be identified that are
potent vitamin A antagonists? While apo-13-carotenone’s great
potency as an RAR antagonist suggests that it could be the strongest natural RAR antagonist, there may be other, unidentified
apo-carotenoids that could also be physiologically significant
RAR antagonists.
It is clear, then, that many research questions need to be
addressed in order to allow new β-carotene supplementation
trials to move forward in the most effective way. Perhaps, as
we continue to better comprehend carotenoid metabolism and
apo-carotenoid activity, recommended dietary and supplementary intake of carotenoids will become less of a one-size-fitsall guideline, and will instead need to be adapted to individual
groups based on their genetic make-ups, diets, and environmental risk factors.
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 supplementation and potentially depleting maternal
status as lactation progresses.

> S upplementing lactating mothers with calories and micronutrients did not increase milk volumes but did increase

Key messages

concentrations of Group 1 milk nutrients.

> WHO and UNICEF recommend exclusive breastfeeding from

>T
 he widespread evidence of poor maternal nutritional status

0–6 months of age, and continued breastfeeding thereafter

suggests that many infants do not receive adequate intakes

up to 24 months of age or beyond. This paper fully supports

of some nutrients, which may contribute to growth-faltering

that message but highlights the need for more attention to be

of infants and young children. Thus, improving the nutrient

given to ensuring optimal maternal nutrition before, during

intake of women of childbearing age is essential.

and after pregnancy and while breastfeeding.

>T
 he anti-infective properties of human milk protect infants
against gastrointestinal infections.

>A
 dequate intakes (AI) for infants are calculated from the
composition of milk of healthy, well-fed mothers, and assume
that the volume of milk produced is 780 mL/day.

>M
 others in developing countries can produce similar
volumes of milk to those of mothers in developed countries
for exclusively breastfed infants.

>T
 est-weighing of mothers and infants before and after a
feed is the most common method of calculating the milk
intake of infants.

>M
 ilk production is influenced by many factors; the health,
demands and vigor of the infant, and psychosocial factors
such as anxiety, embarrassment etc. of the mother.

>N
 utrients in milk fall into two types:
Group 1 – concentrations directly related to maternal intake
and status, and Group 2 – not influenced by maternal intake
but maintained unaltered through lactation, unaffected by

The global WHO and UNICEF recommendations are that all children should be exclusively breastfed for the first six months of
life, followed by the introduction of safe and adequate complementary foods together with continued breastfeeding for up to
two years or beyond. During the first six months of life, exclusively breastfed infants in developing countries can receive similar volumes of milk to those produced by mothers of developed
countries.1,2 Unfortunately this does not guarantee that these
infants also receive adequate amounts of nutrients for optimal
growth and development, as maternal malnutrition impairs milk
quality.3 This article looks at some of the issues surrounding
“adequate intakes” of micronutrients and breastfeeding in infancy, but focuses on the first six months of life.
Infant nutrition
The nutritional requirements of the infant during the first six
months of life are traditionally based on the composition of
breast milk and the volume consumed by the healthy growing infant. Analyzing nutrient concentrations of human milk is
relatively easy, but converting those concentrations into nutrient requirements for the growing infant must take a number of
variables into account, and is infinitely more complicated than
a simple “composition by volume” calculation. Nutrient concentrations in milk vary both through the day and during a feed, and
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“ The global WHO and UNICEF

recommendations are that all children
should be exclusively breastfed for
the first six months of life. Sight and
Life fully endorses this message.”
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table 1: Estimated mean production of breast milk by healthy well-fed mothers#
Age

Milk from Swedish mothers (1945)

Milk from

Milk from

Values obtained by test-weighing of

53 Swedish mothers

26 mothers in Illinois,

363 infants over 2 days (ref 7)

(1975)8

USA (1978)6,9

Girls                      Boys

Both sexes

Both sexes

2 weeks (mL/day)

    –

    –

558

    –

1 month (mL/day)

576

645

724

606

2 months (mL/day)

704

750

    –

601

3 months (mL/day)

733

798

752

625

6 months (mL/day)

740

817

756

    –

#

Data from Jelliffe and Jelliffe.6

table 2: Milk intake, number of breast-feeds during the day and night and over 24 hours by infants of 25 rural Thai mothers#
Stage of lactation

<1

2–3 months

4–6 months

7–9 months

Overall

(month)

(n=6)

(n=8)

(n=6)

(n=5)

(n=25)

Daytime

513 (145)

452 (70)

514 (117)

337 (145)

459 (129)

Night-time

204 (61)

146 (57)

227 (76)

161 (65)

182 (69)

24 hours

717 (193)

598 (90)

741 (151)

498 (182)

641 (171)

Daytime

16.3 (5.7)

12.3 (4.1)

10.0 (3.2)

7.0 (3.6)

11.6 (5.2)

Night-time

4.8 (1.3)

2.6 (1.1)

3.7 (1.0)

3.0 (1.2)

3.5 (1.4)

24 hours

21.1 (6.6)

14.9 (4.6)

13.7 (3.7)

10.0 (4.5)

15.1 (6.1)

Milk intake (g)

Number of
breast feeds

#

Data from reference12 shows means and standard deviations in parentheses for the number of infants indicated.

can be influenced by the nutritional status of the mother and
seasonal variations in dietary intake. Studies have emphasized
the high bioavailability of human milk minerals, so composition
can appear to be a poor guide to nutritional value based on .nutrient concentration, e.g. compared with recommended intakes
of inorganic iron sources.
Furthermore, converting a nutrient concentration into a reference value that is adequate to meet the needs of the growing infant requires an understanding of the volume of milk consumed by infants, and how this changes with time. International
recommendations advocate that, during the first six months of
life, human milk alone can supply the nutritional needs of infants and provide protection against infection. Human milk contains maternal immunoglobulins to support a child’s developing
immune system, and factors that directly interact with pathogenic bacteria and reduce the risk of diarrhea. Human milk is
also specifically designed for the particular requirements of the
human infant and the developmental changes that take place in
the first few months of life.

Reference values, therefore, endeavor to represent the nutritional needs of the breastfed infant, but their use in designing formulae can never be wholly satisfactory. Formula milks
endeavor to meet the infant’s nutritional needs where human
milk cannot be provided, but will probably never match the antiinfective properties of breast milk. The purpose of this review
is to examine how the micronutrient reference values for infant
nutrition have been established when there are so many factors
that can influence the volume and composition of milk, and to
examine the adequacy of milk from malnourished mothers for
their breastfed infants.
Milk volume
The volume of milk consumed by infants in the first six months
has traditionally been set at 850 mL per day.4,5 However, measuring milk production, whether by test weighing of the infant or
by mechanical or manual expression from the breast, is fraught
with difficulties.6 Natural milk production is encouraged by the
“let-down” reflex following stimulation of the nipple by suckling
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table 3: Representative values of macro-constituents of early and mature human milk #
Main constituents (per L)

Sub-fractions

Energy (kJ)
Carbohydrate (g)

Total nitrogen (g)

Total protein (g)

Total lipids (g)

#

Early milk

Mature milk

    –

    –

2730–2940

Lactose (g)

20–30

67

Glucose (g)

0.2–1.0

0.2–0.3

Oligosaccharides (g)

22–24

12–14

    –

3.0

1.9

Non-protein nitrogen (g)

0.5

0.45

Protein nitrogen (g)

2.5

1.45

    –

16

9

Casein (g)

3.8

5.7

α-Lactalbumin (g)

3.62

3.62

Lactoferrin (g)

3.53

1.94

Albumin (g)

0.39

0.41

Immunoglobulin A (g)

2.0

1.0

Immunoglobulin M (g)

0.12

0.2

Immunoglobulin G (g)

0.34

0.05

    –

2.0

3.5

Triglyceride (% total lipids)

97–98

97–98

Fatty acids (% of total lipids by weight)

88

88

Data from reference64

– the more frequent and/or vigorous the suckling, the greater the
milk production.
However, the reflex is also affected by psychosocial factors
which can influence the volume, composition and adequacy of
milk for infant nutrition. Anxiety or embarrassment of the mother for any reason can negatively affect the let-down reflex and
may depress milk production, and maternal nutrition also influences the adequacy of the milk for the baby’s nutrition.6 Milk
may be the only source of liquid available to satisfy a child’s
thirst, so it is a relatively dilute solution of nutrients, and the
principal changes in composition across a feed are an increase
in lipid and reduction in lactose.7 However, the influence of the
mother-child dyad on milk composition is far from being fully
understood.6,8
Many workers have investigated the daily amount of milk produced by mothers over time and in different environments. Jelliffe
and Jelliffe reviewed much of the older literature in 1978.6 They
pointed out that carefully conducted studies in well-nourished
women obtained volumes more often between 600 and 700 mL/
day, rather than the 850 mL assumed in the scientific and international literature, but there was considerable variability in the
results (Table 1).9–11 Test weighing of infants is intrusive, especially at night, and missed feeds may lead to underestimations

of milk intake. Jackson and colleagues carried out a number of
studies in Northern Thailand to determine ways of predicting the
volume of milk consumed by Thai infants during the night.12,13
The objective was to calculate night-time milk intake from overnight weight changes of both mother and infant, adjusted for insensible water loss.14 In 25 mothers and babies (aged between
three weeks and nine months) all breast feeds during a 24 hour
period were timed and test-weighed in their homes. Milk volumes
and number of feeds are shown in Table 2. The data were used to
make a number of useful predictions that could assist workers in
estimating milk volume and fat content in situations where only
a limited number of observations could be made.
Furthermore, this intensive study provided further confirmation that milk volumes approaching 850 mL/day were only
achieved occasionally, and only in the first few weeks of life.
However there was no mention in this paper of what additional
foods and portion sizes the infants were consuming. It is quite
common for rural Thai mothers to give their infants masticated
rice or banana soon after birth, and the same author, in other
reports,15 described 81% of infants receiving complementary
foods by six weeks of age.The data illustrate a common problem
in estimating infant nutrient intakes since few babies are exclusively breastfed during the first six months. The effects of these
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table 4: Representative values of micro-constituents in human milk of nutritionally-adequate mothers# and adequate intake values
proposed by the Institute of Medicine in various reports##
Early Milk

Mature Milk

Adequate Intake Values for infants 0–6 months##

Ascorbic acid (mg/L)

–

100

40

Thiamine (mg/L))

0.02

0.2

0.2

Water-soluble vitamins

Riboflavin (mg/L)

–

0.4–0.6

0.35

Niacin (mg/L)

0.5

1.8–6.0

2.0

Vitamin B6 (mg/L)

–

0.09–0.31

0.1

Folate (μg/L)

–

80–140

65

Vitamin B12 (μg/L)

–

0.5–1.0

0.4

Pantothenic acid (mg/L)

–

2.0–2.5

1.7

Biotin (μg/L)

–

5–9

5

Retinol (mg/L)

2.0

0.3–0.6

0.4 mg RE*

Carotenoids (mg/L)

2.0

0.2–0.6

*

Vitamin K (μg/L)

2.0–5.0

2.0–3.0

2

Fat-soluble vitamins

Vitamin D (μg/L)

–

0.33

10

Vitamin E (mg/L)

8.0–12.0

3.0–8.0

4 (α-tocopherol)*

Calcium

250

200–250

200

Magnesium

30–35

30–35

###

Phosphorus

120–160

120–140

###

Sodium

300–400

120–250

###

Potassium

600–700

400–550

###

Chloride

600–800

400–450

###

Minerals
Major minerals (mg/L)

Trace minerals
Iron (mg/L)

0.5–1.0

0.3–0.9

0.27

Zinc (mg/L)

8.0–12.0

1.0–3.0

2.0

Copper (mg/L)

0.5–0.8

0.2–0.4

0.2

Manganese (μg/L)

5.0–6.0

3.0

3

Selenium (μg/L)

40.0

7.0–33.0

15

Iodine (μg/L)

–

150

110

Fluoride (μg/L)

–

4.0–15.0

10

#

Data from reference64

##

Data as respective units/day from Institute of Medicine Reports (references16–20,65 )

###
*

Approximate AI can be calculated by assuming 780 mL of the average composition of mature milk

RE is retinol equivalents and α-tocopherol is specified as this form of vitamin E is physiologically the most important.
AI for retinol incorporates the contribution from carotenoids
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complementary foods on infant nutrient intake from milk can
be difficult to assess since they add to nutrient intake, but can
also displace milk intake and reduce the overall quality of food
received by the infant.
The Institute of Medicine has now adopted 780 mL milk/day
from which to calculate Adequate Intakes (AI) for infants from
0–6 months of age.16–20 Work in the 1980s with infants who
were exclusively breastfed found that milk intakes averaged approximately 750–800 g/day in the first four to five months, but
ranged from approximately 450 to 1,200 g/day.1 The density of
milk is approximately 1.03 g/mL, so weights of milk intake are
very similar to the volume in milliliters. Furthermore, when a
comparison was made between the average intakes of human
milk of exclusively breastfed infants in developed and developing countries after 1975, they were found to be essentially the
same (Figure 1). Although the test weighing method is by far
the most common method of measuring milk intakes, newer
techniques for measuring breast milk intake based on the use
of stable isotopes have been developed, but few data obtained
with them had been published in 20011 when the decisions
were made to recommend exclusive breastfeeding for the first
six months.

The feeding period 0–6 months was used because the World
Health Organization (WHO) concluded that infants should be exclusively breastfed for this period rather than 3–4 months, following a systematic review of the evidence comparing the two
time periods.21 The review was based on two small controlled
trials and 17 observational studies. The evidence obtained did
not suggest any adverse effects of exclusive breastfeeding for
six months on growth on an overall population basis, but could
not rule out an increased risk of growth faltering in some infants,
particularly where there was severe maternal malnutrition. It
was recognized that six months’ breastfeeding could increase
the risk of poorer iron status, particularly where maternal iron
and endogenous infant stores were not optimal. The available
evidence was grossly inadequate to assess the risk of inadequacy of other micronutrients.
The most important potential advantage of exclusive breastfeeding for six months followed by partial breastfeeding for at
least 24 months was protection against gastrointestinal infection.21–24 In developing countries, morbidity and mortality from
diarrheal disease is high and there is convincing evidence that
breast milk provides protection against gastrointestinal infection and diarrheal disease.25

Breast milk composition
International agencies and various country health organizations
recommend exclusive breastfeeding as the preferred method
of infant feeding for the first six months of life, with continued
breastfeeding until at least two years of age.8 This is done in the
knowledge that term infants nursed by nutritionally adequate
mothers are provided with sufficient energy and the proper
profile of nutrients to support normal growth and development
without any additional foods. Tables 3 and 4 show representative values of the constituents of human milk from data prepared by Mary Frances Picciano. In addition, in Table 4, I have
included AI values recommended by the Institute of Medicine for
the period 0–6 months.16–20

Effects of exclusive breastfeeding for six months on
infant nutrition in malnourished communities

Adequate intakes (AIs)
The Institute of Medicine defines the AI as a recommended daily
intake value based on observed or experimentally determined
approximations of nutrient intake by a group (or groups) of
healthy people that are assumed to be adequate. The AI is used
when a recommended daily allowance (RDA) cannot be determined. To derive the AI value for infants aged 0–6 months, the
mean intake of a nutrient was calculated based on the average
concentration of the nutrient from 2–6 months of lactation using
consensus values from several reported studies, if possible, and
an average volume of milk intake of 780 mL/day. This volume
was reported from studies that used test weighing of full-term
infants.17

The AI values for nutrients are calculated from the nutrient composition of milk and on the basis that a healthy well-fed mother
will provide an average of 780 mL/day. That is, breast milk alone
from a healthy well-fed mother should meet the needs of the infant for the first six months of life. The data in Figure 1 suggests
that women in developing countries can provide the necessary
milk volume, but there is much evidence that nutrient composition is not adequate. Small reductions in nutrient content may
not adversely affect child growth and development, as a child is
born with some nutrient stores, e.g., iron, zinc, vitamin D and
vitamin A.26
However, the higher the risk of malnutrition in a community,
the more likely the child is to be born with little or no nutrient
stores, and infant growth and development will be limited by,
and have to adapt to, nutrient inadequacies in milk composition.
AI values are assumed to be optimum for infant growth and development, but the concentrations of nutrients in milk may contain a built-in surplus to ensure the needs of the child are met
even when it does not obtain the required “780 mL”. However,
the sub-optimal growth achieved by infants in so many developing countries where maternal malnutrition exists27 makes the
idea of a surplus unlikely.
The nutrients of greatest concern are those for which there
are already recognized public health problems in other sections
of the community, e.g., iron, zinc, vitamin A and iodine deficien-
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figure 1: Average intake of human milk by infants at 3 months in developed and developing countries.
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cies. The question is how to recognize that infant nutrition is
inadequate and how to make good any shortfalls. At the time
the systematic review was investigating whether six months’
exclusive breastfeeding was any different to 3–4 months, a
second review was also investigating whether the additional
2–3 months breastfeeding would have detrimental effects on nutrient adequacy.26 The investigators concentrated their efforts
on those nutrients that affected growth. They concluded that in
populations deficient in vitamins A and B6, the amounts of these
nutrients in human milk would be sub-optimal, and corrective
measures were called for. The vitamin D content of milk was insufficient even in healthy well-fed mothers, and infants were dependent on stores or endogenous synthesis through the action of
sunlight. Human milk is also a poor source of iron and zinc, and
requirements of these micronutrients cannot be met by human
milk at any stage of infancy, that is, infants are dependent on endogenous supplies of these nutrients acquired during gestation.
The only nutrient examined where no concerns were expressed
was calcium. No attention was given to other nutrients like thiamine, riboflavin and vitamin C.26
Groups 1 and 2: nutrients in milk
It has been shown that nutrients in milk fall into two main groups.
The first group consists of those nutrients where secretion into
milk is rapidly or substantially reduced by maternal depletion,
and can be influenced by supplementing the mother. In contrast,
those in the second group show little change in concentration
through lactation, and supplementation of the mother has little
effect on the milk concentration. Dr Lindsay Allen has termed
these as Groups 1 and 2 respectively (Table 5).3 Poor growth
and micronutrient deficiencies are widespread in infants in the
developing world.27–30 It has been suggested that there is little

research on the extent to which the nutrient content of human
milk is affected by maternal status, and how low milk concentrations affect infant status. This may be out of fear of discouraging
breastfeeding if milk is found to be lacking in nutrients.3
Nevertheless, infant micronutrient status tends to be poor at
six months of age and is often attributed to substitution of breast
milk by nutrient-poor fluids and foods, low birth weight and/or
preterm delivery, and/or infant morbidity.3 While the role of substitution by foods of low nutrient density on nutritional status
may not have been studied adequately,3 contaminated complementary foods may be responsible for the high prevalence of
subclinical inflammation in infants.31–34
Furthermore, we recently reported that subclinical inflammation increased with age over the first 12 months of life. In
300 Gambian infants, the percentage of infants with a raised
C-reactive protein (> 5 mg/L) and raised α1-acid glycoprotein
(> 1 g/L) concentrations at five months were 20% and 44% respectively, while at 12 months the percentages were 34% and
70% respectively. That is, at 12 months almost all the apparently healthy infants in the study displayed evidence of subclinical
inflammation in one form or another.35 In this population, the
prevalence of stunting and underweight were relatively low at
six months,30 but were pronounced during the second half of
the first year.31
However, these observations on growth-faltering in The
Gambia are not unique. A recent analysis of survey data from
54 countries found that children from low- and middle-income
countries were born with weights and lengths below the WHO
standards, and early growth-faltering took place earlier than the
current assumption, which is that it happens mostly from three
to 18–24 months of age.36 The extent to which the micronutrient
inadequacies and contaminated complementary foods interact
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to increase an infant’s susceptibility to infections and growthfaltering is not known, but needs to be investigated since it is
well known that a child ceases to grow when it is sick.37
Vitamin A and neonatal mortality
Milk is known to be deficient in certain nutrients where there is
maternal malnutrition. The presence of night-blindness during
the 3rd trimester of pregnancy is a good indicator of poor maternal vitamin A status38,39 and of a high risk of low milk-vitamin A
concentration. The milk of Indonesian mothers was low in vitamin A and improved after maternal supplementation with vitamin A.40 The high-dose vitamin A supplementation of lactating
mothers was therefore reported to be an effective way of improving the vitamin A status of both mother and breastfed infant.
In cultures where the first milk – or colostrum – is discarded,
or there are delays in initiating breastfeeding, the child is potentially prevented from benefiting from an essential source of vitamin A and there is an increased risk of neonatal mortality.41,42 I
previously calculated the amount of vitamin A in the colostrum
of a mother living in a poor environment as ~3.6 mg (12.5 μmol
retinol equivalents [RE]),43 and if the mother received a vitamin A supplement during pregnancy, this amount could be increased to potentially 4.6 mg (16 μmol RE).
Colostrum is also rich in protein and immunoglobulins, and
it is interesting that in the two countries where neonates were
supplemented with 50,000 IU vitamin A and there was a significant reduction in infant mortality,44,45 the vitamin A status
of the mothers was poor and either no colostrum was received44
or there was a 24-hour delay in the first feed.45 In contrast,
neonatal vitamin A dosing had no effect on neonatal mortality
in Zimbabwe, where infant feeding was initiated rapidly after
birth,46 and in Guinea Bissau, where there was no information
on feeding, but vitamin A status of the mothers was good and
similar to that of women living in developed countries.47 Thus,
the failure of the vitamin A supplement to influence neonatal
mortality in Guinea Bissau may be because the vitamin A status
of the infant was already adequate. In Zimbabwe, the early initiation of breastfeeding boosts vitamin A status of the neonate
and reduces the risk of neonatal mortality. Thus, early initiation
of breastfeeding is important for adequate vitamin A status even
where maternal status may be poor.
Thiamine and traditional birth practices
The nutritional status of other vitamins can also be influenced by
cultural practices. In a cross-sectional study of 300 infants (< 6
months of age) and their mothers in 41 randomly selected villages on the outskirts of Vientiane (the capital city of Lao PDR),
a high prevalence of traditional practices was found, including
exposure of the mother to hot beds of embers (“mother-roasting”
– 97%), use of traditional herb tea as the only beverage taken
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(95%), and restricted diets (90%).26 “Mother-roasting” is a cultural practice similar to a ‘steam bath’ in which aromatic herbs
are laid on hot embers. The procedure is designed to stop postnatal bleeding, restore the uterus to pre-pregnancy condition,
and alleviate postpartum abdominal pain.48
Of the mothers included in the study, 8.3% were underweight.
The mothers also had an insufficient intake of calories (55.6%),
lipids (67.4%), iron (92.0%), vitamins A (99.3%), C (45%), thiamine (96.6%), and calcium (96.6%). Chewed glutinous rice was
given to infants as an early complementary food by 53.7% of
mothers, and was associated with stunting in 10% of the children (OR=1.35, 95% CI:1.04–1.75).28 Milled rice, the staple food,
is a poor source of thiamine and the high proportion of mothers
with inadequate thiamine intake may explain why a clinically
significant thiamine deficiency was observed in Lao PDR.49
In a case-control study, 43 breastfed infants with beriberi
with a median (range) age of three (1–9) months were matched
by age and diet with the same number of healthy control infants.
The symptoms of beriberi were congestive heart failure or shock
in the absence of fever or other signs of sepsis, and hypovolemia or cardiac abnormalities with rapid clinical improvement
following parenteral thiamine. The beriberi was found to relate
to the methods used for rice preparation, the food selected by
lactating mothers, and the family’s socio-economic status.49 The
poor nutritional status of Lao mothers and their dependence on
rice, therefore, appear to be major contributing factors to the
appearance of beriberi.
Riboflavin
Like thiamine, riboflavin is a Group 1 nutrient (Table 5), as the
amount of riboflavin present in milk is influenced by maternal riboflavin status. Riboflavin deficiency is common in many
parts of the world,50–52 but has been particularly extensively
studied in The Gambia where nearly all pregnant and lactating
women and their infants were found to be deficient. Maternal
supplementation, which increased intake to 2.5 mg riboflavin/
day post-delivery, increased the riboflavin concentration in milk
to 0.22–0.28 mg/L compared with 0.12 mg/L in the un-supplemented controls, and normalized maternal and improved infant
riboflavin status.53 The authors suggested that milk concentration should be nearer 0.4 mg/L for the first 12 months in order
to normalize infant status.54 The AI for riboflavin is 0.35 mg/L
(Table 4), based on the composition of the milk of healthy, wellfed women from the US, and figures from the WHO.
Seasonal effects on the nutritional status
of mothers and infants
Other Group 1 nutrients are vitamins C and A. These have also
been studied in The Gambia where status was found to be influenced by seasonal fluctuations in the foods eaten.55 Mangoes
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table 5: Maternal nutrition and nutrients in breast milk#
Group 1

Group 2

Secretion in milk is rapid and/or substantially reduced

Nutrients in breast milk that are relatively unaffected

by maternal depletion

by maternal intake and status

Thiamine, Riboflavin, Vitamin B6, Vitamin B12, Choline, Vitamin A,

Folate, Calcium, Iron,

Vitamin D, Selenium and Iodine

Copper and Zinc

#

Information from reference3

are rich in vitamin C and β-carotene (the precursor of vitamin A),
and the seasonal glut of fruit between April and June has marked
effects on maternal and child status. It is also interesting that
the prevalence of subclinical inflammation in infants was at its
lowest between May and June, and gut integrity measured by
the lactulose:mannitol absorption (L:M) test was also at its best
at that time.31
Growth-faltering over the first two years of life is very common in The Gambia,35,56 and studies using the L:M test have
revealed persistent abnormalities in the small bowel mucosa
of 2–15-month-old Gambian infants, as well as a negative correlation between these abnormalities and growth. The damage
revealed by the L:M test is associated with a loss of lactase from
the gut mucosa after six months of age.57
Lactose is an important source of energy for the growing
infant, and up to 43% of observed growth-faltering was explained on the basis of these long-term intestinal lesions.56 It
is interesting to note that growth inhibition was the predominant feature of riboflavin deficiency that led to its discovery
and isolation,58 but no growth-promoting effects of the riboflavin supplement on the infants of the Gambian women were
reported. In fact, the factors contributing to the abnormalities
in the small bowel mucosa are still not known. Gambian infants
receive breast milk for up to two years but complementary
feeds and water are given from two to three months, coinciding with the onset of growth-faltering.56,59 Numerous studies
have shown the marginal status of vitamins A and C, riboflavin,
iron, and zinc in Gambian infants. In addition, subclinical inflammation is evident in 30% of infants from three months of
age, and the number progressively increases to almost 100%
by 12 months.35 It is very unlikely that deficiencies of any one
nutrient alone are responsible for the effects on growth, but the
seasonal deficiencies of energy and micronutrients may have
long-term consequences for child health, since an analysis of
mortality records at the field station in The Gambia showed
that season of birth predicted mortality in those over age
15 years.60

Folate and other nutrients
There is also evidence for nutrient deficiencies of vitamins B6
and B12, choline and folate in the milk of malnourished mothers.3
Poor socio-economic status and the absence of animal foods in
the diet are strong predictors of maternal malnutrition, so the
risks of vitamin B12, riboflavin, iron and zinc deficiencies are
high where there are cultural or economic restrictions on the
consumption of animal food. In contrast, vitamin B6 is found
in both plant and animal foods, so the risk of this deficiency is
lower, but there is very little data available.
Folate in human milk is an example of a Group 2 nutrient
(Table 5). The factors influencing milk concentrations of folate are obscure since the concentration can range from ~20–
85 μgl/L, but is unrelated to maternal status. Low concentrations
may be common in both developed and developing countries.
Giving 5-methyl tetrahydrofolic acid or folic acid supplements
to lactating American women with milk folate concentrations
of 85 μg/ L61 or Mexican women with milk concentrations of
44 μg/ L62 had minimal effects on milk folate concentration. Folate concentrations in milk are maintained even when the mother is deficient. Consequently, women with low folate intakes will
become more depleted as lactation progresses. Maternal supplementation during lactation may be important to prevent maternal depletion, which is especially important for subsequent
conception and pregnancy.3
Conclusion
Where maternal intakes of nutrients are low, there is very likely
to be a depression of milk concentrations of Group 1 nutrients.
There is widespread evidence of poor vitamin A and riboflavin
status, but the lack of obvious clinical consequences of riboflavin deficiency has limited investigations to only a few countries. There is evidence of vitamin C deficiency associated with
seasonal changes in fruit availability, and thiamine deficiency
– possibly associated with birthing practices – still appears in
rice-eating communities. The concentrations of nutrients in
Group 2 may be adequate and maintained through lactation, but
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low maternal intakes are likely to deplete mothers’ reserves as
lactation progresses.
The nutritional status of pregnant women and women of
childbearing age is therefore critically important. Improving
milk-nutrient concentrations requires improvements in maternal diets. In the short term, multiple-micronutrient (MMN) supplementation during pregnancy and lactation is an important
intervention. MMN supplementation has been shown to improve
maternal status and raise the milk-nutrient concentration of
those nutrients present in the supplement, but had no effects on
milk volumes.63 Additionally, education must be introduced to
change cultural taboos and practices that impair maternal and
infant status.
Education to promote optimal infant and young-child feeding
that includes the early introduction of breastfeeding, exclusive
and continued breastfeeding, and good hygiene and sanitation
(including the use of clean water and the introduction of safe
and appropriate complementary feeding from six months of age),
should all be promoted to ensure that the health-promoting
properties of breast milk are provided to the infant to ensure
optimal health.
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Share your views
We see this topic as an important one which is worthy of further discussion, and
would welcome our readers’ responses to this contribution.
Nutrition in the First 1,000 Days is a topic of global importance, so would welcome
our readers’ responses to this contribution.
If you would like to share your views on this subject with the readership
of Sight and Life, please email your thoughts to info@sightandlife.org
by 28 February 2013, using the subject header “Breast-feeding in first six months”.
We will publish a representative selection of any responses received in our
01/2013 issue [Ed.].
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A Day in the Life
of Ellen Gustafson
Sustainable food systems activist Ellen Gustafson
is Founder and Executive Director of the 30 Project
and was also co-founder of FEED Projects which
creates products to help combat hunger through
fashion. She speaks to Sight and Life about how
she came to be involved in the fight against hunger,
how Western consumers’ food choices can
have repercussions around the world, and her
new project, Change Dinner.”

Sight and Life (S&L): Ellen, you’ve said that you never saw
yourself as an entrepreneur but you’ve become involved in
something which is entrepreneurial in the broadest sense, literally
undertaking to create change in the field of hunger. How did
this happen?
Ellen Gustafson (EG): I think becoming an entrepreneur comes
less out of the desire to run an organization than out of the desire to accomplish a specific goal. My co-founder Lauren Bush
and I were based at the UN and she had the idea of using fashion to focus attention on combating hunger. I thought I could
make it happen at the World Food Programme (WFP), but the
reality of what we wanted to accomplish was so much broader
– getting consumers to give a few of their “fashion dollars” to
fighting hunger – that starting FEED was really the only way to
do this.
S&L: What prompted you to join the World Food Programme
in the first place?
EG: I was in my senior year at Columbia in New York studying Security, Politics and International Relations when 9/11 happened,
changing the landscape of everything I was studying, and my
personal focus. After college I joined a think tank dealing with
global foreign affairs and US-international relations. My second
job was at ABC News, again covering terrorism.

I soon realized that places worldwide where security is a longterm problem are also places with food insecurity, for example
the Horn of Africa, and Afghanistan and surrounding regions. So,
I shifted my focus from security to addressing the underlying
hunger problem, and joined the WFP.
S&L: That’s very interesting because issues of politics,
terrorism and war are not often covered by publications such as
Sight and Life, are they?
EG: That’s true. Also, while working in the news media, I felt
there was a lot of interest in talking about terrorist attacks, but
until recently, the connection between such unrest and food security had not been paid much attention. Interestingly, however,
the person that kicked off the ‘Arab Spring’ was a Tunisian food
vendor. The two issues are incredibly connected, and early investment in nutrition is a very smart way to deal with potential
security problems.
S&L: Did you ever imagine that FEED might become
as big as it has?
EG: No, but now that I’m watching FEED from the sidelines, I
realize that FEED, as an idea and as a company, really was the
right message at the right time. When we first started discussing
a company for the purpose of ‘doing good’, there weren’t any
other models of this kind. Now there are so many charity/brand
hybrids out there that it has become a segment of fashion.
Today, there are hundreds of companies, not only in the food
security and hunger space, but across the board, that have used
the FEED model as an example of what they want to achieve in
their own businesses. I think this is our most enduring legacy,
and I’m very proud of what we created.
S&L: Was there a moment when you thought, ‘This thing’s really
taking off’ – a tipping point?
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“ Strong women who can stand up

not only for the plight of women, but
for the good fight for peace and
democracy in general, are women
I really admire. ”

Ellen Gustafson
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EG: Yes, there was. We had always wanted to get our products
into the health food store Whole Foods, because we thought it
was the right message to send people; while you’re feeding your
family healthy food – and therefore, obviously, you care about
health and nutrition – we offer an opportunity for you to help
people around the world at the same time.
When this eventually happened, Whole Foods placed an order with us for over 400,000 units. Until that point, we’d been
producing about 10,000 units, and that was the moment when
we realized, in the phrase from the movie Jaws, “We’re going to
need a bigger boat!”
S&L: This mixture between fashion and philanthropy is rather
unusual isn’t it? What inspired you to put the two together?
EG: It had a lot to do with meeting Lauren, and realizing that
her name and family background gave her an incredible platform which she was using to improve the world. With the broader
story of fashion doing good, you see that those with names or
brands that people are enchanted by really do have the power to
focus attention on issues that need recognition.
S&L: You’ve already done some very dramatic things.
Now, you’re involved in a new challenge with the 30 Project.
EG: Having travelled with the WFP and the Millennium Villages Project I realized that no matter where you are in the
developing world, you can usually find highly-processed sodas and packaged, highly-refined food products. And I noticed that despite the massive problems of undernutrition in
rural areas, in the cities in these regions, people tended to
be overweight.
Then I’d fly home and notice that the same offerings – soda
and processed food – are available there too. Similarly, there
are large numbers of overweight people. So, I made a connection between hunger and obesity in different regions, and how in
both cases unhealthy food is available but good, nutritious food
is not. Also, I was turning 30, and in my research I started seeing the year 1980 everywhere. I realized that perhaps changes
in the food system in the last three decades led to where we are
today. That’s the story of the 30 Project!
S&L: People are now talking about food deserts in cities aren’t
they? Can you talk about this phenomenon whereby, in the heart
of civilization, people can’t get anything nutritious to eat?
EG: Absolutely. People living in affluent, suburban neighborhoods in Manhattan or London will have several large supermarkets nearby. But in many areas in major cities, it’s a different
story. Take the Bronx in New York, where food imported via New

York is stored. The very neighborhood that the food of the city’s
15 million inhabitants passes through doesn’t have any grocery
stores. Residents’ only option is often just a corner store which
obviously doesn’t offer a sufficient range of fruits, vegetables,
quality meats and fresh milk. The fact is that in poorer areas in
the West, people simply don’t have the same access to a wide
range of quality food as the rest of us.
S&L: You mentioned starting the 30 Project as a result of
reflecting on your own stage in life. Are you able to mobilize the
younger generation in the direction of the kind of change you’re
looking for?
EG: Absolutely. At this particular moment in time, across a wide
range of the economic spectrum in the US, most people are interested in nutrition in some way, whether it’s buying organic
milk or eating vegetarian a few days a week, or checking product
labels and trying to make their diets healthier. There’s a strong
movement for local, farm-fresh products and understanding
where your food comes from, and also how our choices at home
might have effects around the world. We must think through real,
strategic ways of connecting the way we eat with making sure
quality food is available to everyone; that’s the challenge a lot of
people in the food industry struggle with, and that I’m passionate about addressing.
S&L: You obviously have a lot of energy and dynamism.
What’s your working life like? Do you live at a frenetic pace or
do you have some sort of structure and rhythm?
EG: Definitely the former! But I’ve recently moved to California
which is more relaxed. I have a bigger kitchen and can have people over, and the weather’s nice so you can go for a jog. Those
are the things that can help to keep your life a bit sane. The thing
I’ve found with travelling a lot is that there are wonderful people
everywhere, and as a people person that’s incredibly motivating,
even at a frenetic pace.
S&L: When you were at college you studied music and art;
have these influenced your thinking and do you manage to pursue
those interests nowadays?
EG: They certainly have. People tend to forget that human beings are very similar everywhere, and art and music are a great
reflection of that. For example, around the world, people find
ways to make music – so with music you can literally see the
thread of commonality running through all of humanity. Personally, I’m trained in singing and often sing at friends’ weddings. I
think bringing a personal talent to someone’s special day is the
best gift you can give.
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S&L: Is there an individual who’s inspired you directly?
EG: There are so many! Right now, I’ve adopted Hillary Clinton’s
habit of eating a lot of hot peppers because the capsaicin in peppers is really good for you, and she’s someone whose energy and
schedule I really admire. I also admire President Ellen Johnson
Sirleaf of Liberia. Strong women who can stand up not only for
the plight of women, but for the good fight for peace and democracy in general, are women I really admire.
S&L: What message would you like to pass on to our readers?
EG: One thing I truly try to do is simply live my values. We often
think of philanthropy as separate from day-to-day life; we work,
make money and go about our day, then at some point write
a check to a charitable organization. There’s nothing terribly
wrong with that, but the truth is that day-to-day life can actually
be much more harmful or helpful to the world than our checks.
Especially in the nutrition space, if people start doing very basic
things such as learning to cook for themselves, valuing family
dinner, and making healthful choices, a lot of the systems that
deliver food to us will really improve.

EG: Yes, there’s my new campaign “Change Dinner, Change the
World.” The idea is simple; if we change our eating habits, and
eat healthy – more fresh vegetables from farmers who get paid
fair wages for example – those changes will reverberate positively around the world and help even the malnourished access
food better. The power of the Western consumer is so great that
if we start to eat in a way that is better for the planet, the planet
will improve.
S&L: We couldn’t conclude this interview with asking,
what is your favorite dish?
EG: I’m completely taken by Greek tzatziki, a mixture of yoghurt,
dill, cucumber and olive oil. I absolutely love those flavors, and
one of my favorite things right now is to lightly grill zucchini and
pour a bit of yoghurt, olive oil and oregano on top of it. It’s very
simple and healthy, but very good.
S&L: Thank you, Ellen, for talking to Sight and Life. We wish you
the very best of luck with Change Dinner, the 30 Project, and with
your future projects of which we are sure there will be many.
EG: Thank you!

S&L: Are there any new projects you’re working on
that you are looking forward to?

Ellen Gustafson was interviewed by Jonathan Steffen
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Tadeusz Reichstein
The Alchemist of Vitamin Science
Jonathan Steffen
The Corporate Story, Windsor, United Kingdom

As the Year of Vitamins draws towards its close, we
celebrate another pioneering hero of vitamin science:
Tadeusz Reichstein, who created the first viable
method for the industrial manufacture of vitamin C.

There are people whose inner lives are so rich that the footnotes
to their biographies contain the material for entire novels. Such
a person was Tadeusz Reichstein (1897–1996). A Polish Jew who
spent most of his working life in Basel as a naturalized Swiss, he
gave his name to the Reichstein Process for the industrial manufacture of vitamin C and won the Nobel Prize for Physiology or
Medicine in 1950 in recognition of his groundbreaking work in
the field of adrenal cortical hormones. He also, in a retirement
lengthier and more active than many a scientific career, published no fewer than a hundred works on the subject of ferns.
If ferns – Reichstein’s great passion in later life – seem a
long way from vitamins, then vitamins might likewise seem a
long way from coffee, another subject with which Reichstein
was fascinated for many years. It was his attempts to synthesize
coffee in the 1920s, however, which led eventually to his successful isolation of vitamin C, and ultimately to the creation of
the Reichstein Process. Reichstein was a true researcher, who
combined daring thinking with loving attention to detail: even
his failures took him in productive new directions.

“Reichstein lived in an age that
was in love with the concept of
chemical synthesis”
The pharmacist’s apprentice
That much of Reichstein’s early career was dedicated to the attempt to transform other substances into coffee should come as
no surprise. He lived in an age that was in love with the concept
of chemical synthesis, and he rubbed shoulders with many a scientist working on similar undertakings at the time. More than
this, however, Reichstein had a lifelong interest in alchemy. As

a young boy, he was sent in 1904 to live for a while with his
aunt, who was married to a pharmacist. “Even though Tadeusz
was only eight years old, he took great interest in his uncle’s
pharmacy. He was allowed to make pills and syrups, mix plasters,
and assist in numerous other tasks in the pharmacy. Back in his
parents’ flat, he converted his bedroom into a laboratory and
tried, together with a friend, to transform iron shavings into gold
by chemical reactions.”1
This anecdote tells us much about the individual who was
eventually to become a Nobel Prize winner. He was sent to live
with his aunt for a while because his parents’ small flat lacked
the space to house him: Reichstein was driven by financial need
for much of his early life. He conducted his experiments in alchemy abroad in Kiev: Reichstein’s father, an engineer specializing
in sugar-processing plants, had taken the family from their native Poland to the Ukraine in pursuit of a living, and Reichstein
himself was to spend most of his life abroad in Switzerland (his
family had fled Russian Poland in response to the horrific pogroms that took place against Jews in Russia in 1905). And he
attempted to turn iron into gold working together with a friend:
Reichstein was to become a scientist, teacher and writer famed
for his modesty, his collegial style, and his network of scientific
collaborators. Even the nature of his father’s profession is relevant: Reichstein was always interested in turning the discoveries of the laboratory into industrial applications, and his revolutionary method for manufacturing vitamin C was based on the
transformation of the sugar alcohol sorbitol into L-sorbose.
Reichstein’s interest in alchemy was to continue in later
life, in fact, although he abandoned the search for the Philosopher’s Stone that was traditionally believed to transform base
metal into gold. While studying, and subsequently teaching, at
the University of Basel, Reichstein took a deep interest in the
teachings of the psychoanalyst CG Jung. Reichstein’s inaugural
lecture at the Eidgenössische Technische Hochschule (ETH) of
Zurich, which took place on February 21, 1931, was in fact on the
esoteric aspect of alchemy – categorized, in accordance with
Jung’s definition, as a philosophical-psychological quest for selffulfillment.2
From coffee to vitamin C
Reichstein’s early attempts to synthesize the aroma of coffee,
which commenced in 1922 and were to last for nine years, sprang
from the desire to create a product that would have a commer-
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Vitamin C at a glance
Alternative name

Ascorbic acid

Discovery of active ingredient

1918

Isolation

1928

Sources

Animal products: Milk and liver
Vegetable products: Fruits
(especially citrus fruits),
vegetables and lettuce

Role

> Multiple roles at a tissue and cell
     level (synthesis of collagen,
     absorption of iron, formation of
     carnitine and tyrosine)
> Biological antioxidant (free
     radical scavenger)
> Stimulates the body’s immune
    system: defenses against infections
    and inflammation

Effects of deficiency

Susceptible population groups:
Smokers, passive smokers and
those on a low-vitamin diet
Symptoms: Scurvy, vitamin C
hypovitaminosis (fatigue, loss of
appetite and weight, lowered
immune resistance to infections)

Source: Vitamins: a brief guide
Sight and Life Publications 2012

Early production of vitamin C in a Basel laboratory in 1934

cial application: Reichstein’s family suffered great financial
need when his father’s business, and subsequently his health,
collapsed under the pressures of World War 1. Although not ultimately successful, Reichstein’s experiments identified some
fifty compounds which, when combined, could be marketed as
an artificial coffee flavor. More fruitfully for science, they also
pointed Reichstein in the direction of the synthesis of vitamin C.
Reichstein was interested in vitamins because of their potential
in medicine. Vitamin C, it was thought at the time, belonged to
the class of furans, a chemical bond present in coffee. It was
therefore the furan derivatives found in the aroma of coffee
that ultimately inspired Reichstein to the synthesis of ascorbic
acid [later named vitamin C].3 Reichstein’s researches were to
demonstrate that vitamin C did not in fact belong to the class of
furans; but they were also to lead to the first viable method for
making it available in industrial quantities.
Vitamin C is important to Sight and Life because it is a key
stepping-stone in the history of vitamin science. The industrial
manufacture of vitamin C, which commenced at the Grenzach
site (in Germany) of the Swiss-based firm of Hoffmann-La Roche,
using the revolutionary biotechnological manufacturing process developed by Reichstein, was to be followed in 1947 by
the industrial manufacture of vitamin A, or retinol. Vitamin A
was the key focus of Sight and Life’s work when the organization
was first established in 1986.
The effect of lemons and limes in preventing scurvy among
sailors was known in the late 18th century. The British Navy
adopted these fruits as standard rations in 1795, in fact. It was
not known, however, which part of the fruits might be responsible for counteracting scurvy – a dietary deficiency disease
that was prevalent at the time not only among sailors but also
among broad swathes of the non-seafaring population of the
British Isles. Only from the 1880s onwards did scientists start
attempting to identify which elements in these and other foods
might have a disease-preventing effect.
The concept of vitamins as such was the brainchild of the
Polish-American biochemist Casimir Funk, who coined the
term in 1912 (and whose work we discussed in issue 1/2012).
Recognizing these substances as vital to health and believing
them to be amines, Funk called them ‘vitamines’. The American biochemist Elmer McCollum, who worked on the discovery
of what now is known as vitamin A, realized that they were not
all amines, however, because they do not contain nitrogen. It
was the British biochemist Sir Jack Cecil Drummond who, in
1921, suggested that they should be referred to as ‘vitamins’
instead.
The actual discovery of the substance that came to be called
vitamin C fell to the Norwegian biochemists Axel Holst and
Alfred Fröhlich in 1907. The isolation of the substance, however, did not occur until the years 1928–32, and was due to the
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efforts of separate teams of scientists led by Albert SzentGyörgyi in Hungary and Charles G King in the United States.
Reichstein, then, was not the only scientist of his day attempting
to synthesize vitamin C; but he was the first to propose a method
that lent itself to manufacture on an industrial scale.

The first biochemical production process
	“The aim at the time was to find a way to synthesize the antiscorbutic vitamin C artificially. It had been isolated in 1928 by
Albert Szent-Györgyi, using Hungarian paprika. For artificial
synthesis and as a starting material, a sugar, L-sorbose, was
to be used. Although this substance was known, it was not
available on the market. What to do? It was a known fact that
there were strains of bacteria that could transform the readily
available sugar alcohol sorbitol into L-sorbose. It was generally
assumed that the bacteria in question were the slime-producing
microorganisms found in mother of vinegar. Reichstein immediately came up with the idea of trying that route. However,
many tests with mold cultures failed. No sorbose was produced.
Inspired by a nineteenth-century research dissertation, Reichstein devised a new experiment. Glasses containing a watery
sorbitol solution, yeast, and a small quantity of vinegar (the pH
value must be around 5 to ensure that no other bacteria grow)

Tadeusz Reichstein: The Alchemist of Vitamin Science

A life of transformations
Reichstein succeeded in synthesizing a form of vitamin C in
his laboratory at the ETH Zurich in 1933. To find out if this
matched naturally occurring vitamin C, he needed the support
of a company with extensive research facilities. He chose the
Basel-based company Hoffmann-La  Roche because he thought
that firm – which had its origins in a chemist’s shop – was most
likely to be interested in his discovery and had the most suitable
means to help him build on it. Hoffmann-La  Roche had based its
growth on the development and international sale of industrially produced medicaments. It was therefore a natural choice for
Reichstein, and the partnership was highly successful, with industrial production commencing in 1936. Although now a Bayer
product, Redoxon – the company’s original vitamin C preparation – is still on the market today.
For another scientist, the development of the Reichstein
Process might have been enough. Tadeusz Reichstein’s interests were wide and varied, however. His groundbreaking work
on vitamin C was followed by equally innovative work on what
came to be called cortisone, a steroid hormone released by the
adrenal gland in response to stress. And his lifelong passion for
plants – inherited from his mother – resulted not just in pioneering research into ferns but also in the creation of gardens at his
home in Basel and his summer cottage in Agarone which are
remembered by contemporaries as botanical paradises.1

were put outdoors for a few days. When the glasses were taken
back inside, three of them still contained sorbitol. However,
three others contained a deposit of white crystals. As the
analysis showed, the deposit consisted of the sugar so urgently
needed: pure L-sorbose.
Responsible for the transformation was a strain of bacteria
	that was later to be called Acetobacter suboxydans. In one of
the glasses, a dead fruit fly was floating in the liquid. On one
of its legs, L-sorbose crystals had grown. Evidently, a colony of
precisely this type of bacteria had been on the fly’s leg.

A master of self-fulfillment
One of the goals of alchemy is to discover the elixir of life – a
legendary potion that grants the drinker eternal youth. For all
its undoubted health-giving properties, vitamin C cannot be justifiably described as the elixir of life; and for all his remarkable
achievements and exceptional longevity, Tadeusz Reichstein
cannot be described as having been eternally youthful. Yet his
consuming fascination with processes of transformation surely
makes him an alchemist – a master of the subtle and mysterious
art of transmutation and, in accordance with the definition of CG
Jung, of self-fulfillment.

	No time was lost in cultivating the bacteria, and after only a
few days a hundred grams of pure sorbose had been produced.
The rest of the synthesis went according to plan. Together with

Tadeusz Reichstein: Biographical Timeline
1897 (July 20) Born in Wloclawek, Poland

his doctoral student R Oppenauer, Reichstein was able to continue the process of synthesis, acetylation, and oxidation, until
it was possible to produce synthetic vitamin C in a way that
had great commercial potential.”

1916 	Commenced studies of chemistry at the Eidgenössische
Technische Hochschule (ETH, or State Technical College,
Swiss Federal Institute of Technology) in Zurich, after
completing school.

Source: www.encyclopedia.com, Reichstein, Tadeus,
Complete Dictionary of Scientific Biography, 2008

1920	Completed: MS Chemistry, Swiss Federal Institute
of Technology (ETH). Spent a year in industry and then
began to work for his doctorate under Professor
H Staudinger.
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1922 	Completed doctorate. After graduation, began research
under Professor Staudinger on the composition of the
flavoring substances in roasted coffee.

1960	Became Director of the new Institute of Organic Chemistry at the University of Basel, the building of which he
had supervised about a decade earlier.

1927	
Married Henriette Louise Quarles van Ufford, of Dutch
nobility. They had one daughter.

1996 (August 1) Died in Basel, Switzerland, aged 99.

1929 	Qualified as a lecturer at the ETH. Here he lectured on
organic and physiological chemistry.

Sources:
> http://www.nobelprize.org/nobel_prizes/medicine/
     laureates/1950/reichstein-bio.html
> http://www.nndb.com/people/371/000128984/
> http://en.wikipedia.org/wiki/Tadeus_Reichstein
> http://www.encyclopedia.com/topic/Tadeus_Reichstein.aspx

1931	
Became assistant to Professor L Ruzicka and was then
able to devote himself exclusively to scientific research.
1933	Zurich, Switzerland – Succeeded in synthesizing vitamin C (ascorbic acid) in what is now called the Reichstein Process
1934 Appointed Titular Professor, University of Basel
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1946 	Took over additionally the Chair of Organic Chemistry at
the University of Basel. Held both these appointments
until 1950, when a new Director of the Pharmaceutical
Institute was appointed.
1947 	Received an Honorary Doctorate from the
Sorbonne, Paris.
1948–1952 Supervised the building and equipment of a new
		 Institute of Organic Chemistry at the University of Basel,
		 which was ready for occupation in 1952.
1950 	Received, together with EC Kendall and PS Hench, the
Nobel Prize in Physiology or Medicine for their work on
hormones of the adrenal cortex, which culminated in the
isolation of cortisone.
1952 Elected a Foreign Member of the Royal Society, London.
1953–1954 Isolated and explained the constitution of
		 aldosterone, a hormone of the adrenal cortex, which
		 until then had not been isolated, in collaboration with
		 SAS Simpson and JF Tait (London), A Wettstein and
		 R Neher (Ciba Ltd, Basel), and M Tausk (NV Organon,
		 Oss, The Netherlands).
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Micronutrient Forum
Returns Revitalized
Lucie Bohac
Coordinator, Micronutrient Forum Secretariat

Micronutrient

FORUM

The long-awaited return of the go-to consultative group for matters
related to micronutrient interventions, the Micronutrient (MN) Forum, is becoming a reality with its signature event, a global forum,
planned for June of 2014 in Ethiopia. Save the date!
Since its inception, the Micronutrient Forum has prioritized
bringing together researchers, program implementers, policymakers and private sector parties with an interest in micronutrients. During the recent lapse of the Forum, a technical and
programmatic void became evident: there remained no medium
to facilitate discussion across research, policy and programs
within global health and nutrition.
In late 2011, a group of organizations and individuals with
a common interest in nutrition came together to revitalize the
Forum. The new Forum’s Steering Committee and Secretariat officially commenced activities in early 2012.
The mission of the new MN Forum is to improve the micronutrient status of the world’s populations by fostering the generation, utilization and dissemination of evidence that responds
to programmatic gaps and by advocating for the collaboration,
commitments and investments needed to ensure that programs
reach all those in need.
A new approach: Micronutrient Forum 2012–2015
The new approach for the MN Forum positions the 2014 global
meeting within a number of pre- and post-meeting activities that
aim to strengthen linkages across traditional and non-traditional
nutrition-focused audiences.
The pre-meeting opportunities will serve to permit updates
on issues related to micronutrients that cannot, or should not,
wait until 2014; to identify and engage with key change agents
within diverse non-traditional audiences; and to foster involve-

ment in agenda-building for the 2014 meeting and the broader
strategic plan of the MN Forum. Be sure to watch for MN Forumsponsored events in the coming year.
On the agenda: 2014 Micronutrient Forum Biennial Meeting
The Steering Committee is developing a robust agenda. With the
goal of providing an on-going international forum to promote dialogue among the research, private-sector, and policy & program
communities engaged in micronutrient-related activities, the
overarching theme of the MN Forum 2014 meeting is the bridging of scientific advances and multi-sectoral program needs to
ensure adequate micronutrient status throughout the life cycle.
This theme will be implemented across four “tracks” that:
1. update evidence and methods for detecting micronutrient
deficiencies and intake, and discuss implications for policies
and programs;
2. highlight and discuss the effectiveness of nutrition-specific
and nutrition-sensitive interventions to improve micronutrient intake and status;
3. spotlight and debate challenges and opportunities for scaling up evidence-based policies and programs from diverse
sectors; and
4. identify, present and explore mechanisms, challenges and
opportunities for engagement among various stakeholders,
including experiences from global initiatives and partnerships.
The program is intended to cast a wide net to spark interest
among the diverse communities involved in nutrition, and to initiate a process for on-going dialogue that will ultimately accelerate progress towards the implementation and scale-up of effective, evidence-based programs. Program activities will include
the traditional poster sessions highlighting emerging research
and experience, as well as symposia focusing on the many facets
of the four “track” themes. There will also be round-table discussions during which participants will be able to learn from each
other’s experiences. Sessions will also be held on the guideline
development process and to discuss relevant evidence gaps
related to programming. Thus, the MN Forum will offer something for researchers, program implementers, and policy-makers
across all sectors alike.
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The new MN Forum aims to improve the micronutrient status of populations around the world

Making the MN Forum a reality
The Secretariat is tasked with planning, coordination, financial
resource-raising and overall management of the MN Forum. Because a primary goal is to harmonize the global response to addressing micronutrient malnutrition, funding will be sought from
the full range of public and private agencies and organizations
– including the private sector – with an interest in micronutrients
and nutrition. Those interested in providing support for the MN
Forum are invited to contact the Secretariat using the contact
information below.
MN Forum alumni and newcomers also have a role to play in
making the new MN Forum a reality: they can participate in MN
Forum-sponsored events leading up to the 2014 meeting, engage in dialogue on critical topics, and participate in the 2014
meeting.

Sign up for the Micronutrient
Forum mailing list at the website
www.micronutrientforum.net,
to keep up with developments.

Contact information:
Lucie Bohac, Secretariat of the Micronutrient Forum,
Micronutrient Initiative, 1000-180 Elgin Street, Ottawa,
ON K2P 2K3, CANADA
E-mail: mnforum@micronutrient.org
Telephone: +1 613 782 6800
Fax: +1 613 782 6838
Website: www.micronutrientforum.net

⇢
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Sight and Life talks to:

Lucie Bohac,
Rafael Flores-Ayala and
Lynnette Neufeld of the
New Micronutrient Forum
Lucie Bohac
Coordinator, Micronutrient Forum Secretariat
Rafael Flores-Ayala
Team Leader, International Micronutrient
Malnutrition Prevention and Control (IMMPaCt)
Program, US Centers for Disease Control
and Prevention
Lynnette Neufeld
Director of Technical Services at the
Micronutrient Initiative (MI)

Sight and Life (S&L): Lucie, the Micronutrient (MN) Forum’s vision
in the next two years is to foster alliances with traditional and nontraditional nutrition-focused groups. Why is this important, and
how is it likely to change the way that nutrition and health-related
issues are tackled?
Lucie Bohac (LB): We can only hope to achieve progress on
malnutrition if there is an understanding and acceptance of the
interrelatedness of the activities taking place in each sector’s
sphere of influence. This paves the way for a convergence of interests and shared responsibility among stakeholders from different sectors.
There is now recognition and strong support for the bundling
of micronutrient interventions within health or other sector programs. This means that programs must focus more on dietary
diversity, food quality, and commodity supply chains, among
many other considerations. This in turn affects engagement

Lucie Bohac

with the agriculture and food security communities, and with
those involved in food processing and distribution. Social protection programs also present an opportunity, as the poor are
often those with the greatest need and the least access to such
services, diverse diets and/or fortified foods.
S&L: You’re working to bring together a wide range of
organizations and individuals across the health and nutrition
sector. What would you say is the most challenging aspect
of this job?
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of public nutrition and health programs. Can you tell us, Rafael,
how the revival of the MN Forum is likely to impact design and
implementation of nutrition and health programs in the societies
with the greatest need for nutrition intervention?
Rafael Flores-Ayala (RF-A): The revival of the MN Forum will
impact the 1,000 Days Initiative through efforts to incorporate
the use of micronutrient-rich foods (including fortified complementary foods), micronutrient powders, or lipid-based nutrient
supplements into the Infant and Young Child Feeding strategies
around the world. It will also focus attention on strengthening
maternal nutrition interventions. The Forum will additionally
impact mass food-fortification programs through the revision of
the status of these programs and the participation of the private
sector. These programs benefit all population groups and women
of reproductive age in particular, and are therefore of tremendous importance.
Rafael Flores-Ayala

S&L: Is there any specific “track” of the MN Forum for 2014 that
you are especially excited about?

LB: On any given day, my challenges run from deciphering acronyms to keeping pace with an undertaking of this magnitude.
But I love a challenge!
From a macro perspective, the challenge is to communicate
a vision of the Forum which a diverse range of players can understand and embrace. This means identifying key thinkers and
change agents who are committed to integrating nutrition within their sphere of influence, encouraging openness to discovery,
and brokering conversations between different players. I cannot
overemphasize the importance of communication.

RF-A: Track number 3 – which will discuss experiences, challenges and opportunities for scaling up evidence-based policies
and programs from diverse sectors – is a key one for me. This is
because the only way to achieve impact at the population level
is by reaching and maintaining high coverage of, and adherence
to, interventions.

S&L: Can you tell us something more specific about the agenda
for the MN Forum Biennial Meeting planned for 2014?
LB: We are in the early stages of program development: the MN
Forum Steering Committee has identified and is in the process of
building working groups for each of the four main “tracks” for the
Forum’s 2014 meeting. We hope to build multi-sectoral strength
into these, and we welcome expressions of interest.
We have a lot of ground to cover, and development of our program agenda is one of the most important processes at present.
We will post progress updates to the Forum website, which is currently under development.

Rafael Flores-Ayala

S&L: You have been actively involved in monitoring the progress

S&L: What opportunities does the MN Forum offer which will be of
greatest value to your work personally?
RF-A: There are two areas that the MN Forum offers which are
very important to my work: the discussion of the efficacy of nutrition interventions to improve micronutrient intake and status,
and the revision of mechanisms, challenges and opportunities
for engagement with global initiatives and partnerships.

Lynnette Neufeld

S&L: You have over 25 years of experience in nutrition and
health-related research, advocacy and policy Lynnette.
What relevance do you feel the Micronutrient Forum holds for
the larger health and nutrition arena today?
Lynnette Neufeld (LN): Nutrition today has higher visibility,
and benefits from greater investment, than ever before. This
signals progress towards improving health and other outcomes,
but it also presents challenges. We know a lot about the effi-
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S&L: Is there any one area you would like to see the MN Forum
focusing on specifically?
LN: The area of operations research with respect to nutrition
and, specifically, micronutrient programs is weak at present. Little is done in terms of systematic operations research, and what
is done is often not adequately shared across multiple contexts.
This major gap in our understanding of how to make micronutrient programs more effective is currently not being addressed
in a systematic way by any other group. By bringing together
researchers and professionals with experience in program design, implementation and evaluation, the MN Forum can begin
to fill this gap.
S&L: How important do you think it is to engage with
non-traditional and diverse audiences about issues relating to
nutrition? What benefits can this offer?
Lynnette Neufeld

cacy of nutrition interventions, but we have enormous gaps in
evidence and experience regarding how to integrate such interventions into multi-sector programs, how to identify and ensure
that we reach the most people in need of nutrition – particularly
micronutrient interventions – and how to ensure that such programs are effective and sustainable. The Micronutrient Forum
will bring together experts and professionals working across
these issues. It will create opportunities for sharing evidence
and experiences, and for defining research agendas to ensure
continued progress towards improved program design and implementation.

LN: Bringing researchers and professionals beyond the nutrition field together to work towards finding solutions for nutrition problems is vital to accelerating progress. Multiple sectors
including agriculture, the food industry, and social protection
programs have much to contribute to the increased access to,
and utilization of, micronutrient-rich foods and, where needed,
nutritional supplements. However, our understanding and experience of how they can collaborate for greater impact of interventions has been limited. Recently, with the efforts of the
Scaling Up Nutrition (SUN) movement, we have learnt much
about the role of multiple sectors in improving nutrition outcomes. The challenge now is to engage diverse stakeholders to
work together across sectors.

Lucie Bohac, Rafael Flores, and Lynnette Neufeld
were interviewed by Jonathan Steffen

Promoting
partnerships
and capacity
building.
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Nutrition Trends
at the United Nations
General Assembly
Generally one associates the United Nations
General Assembly (UNGA) with speeches and debates
on international peace and security issues as
Presidents and Prime Ministers from around the world
gather in New York. This is indeed true, but there
are many other important side meetings and high-level
meetings that take place around the UNGA, where
a wider range of topics are covered.
It is unsurprising then, that food and nutrition
security and associated topics including women’s
empowerment and frontline healthcare workers were
on the September 2012 UNGA agenda.
Here, we share with our readers some of the highlights of the UNGA events.

100 Years of Vitamins: Celebrating Progress and Promise
DSM and Sight and Life kicked off a series of nutrition-related
events at the UNGA with the 100 Years of Vitamins: Celebrating
Progress and Promise reception. Leaders from government, business, civil society, donor agencies, the UN and the research sector including many involved in the Scaling Up Nutrition (SUN)
Movement, gathered to recognize the essential role micronutrients play in battling malnutrition and advancing global health
and sustainable economic development.
Ertharin Cousin, Executive Director of the UN World Food Programme, keynoted the event. She was joined by Rob Swartbol, Director-General for International Cooperation of the Dutch Ministry
of Foreign Affairs, and Jim Hamilton, President of DSM Nutritional
Products, North America. Event supporters included Marc van
Ameringen of the Global Alliance for Improved Nutrition (GAIN),
Kathy Spahn of Helen Keller International (HKI), Venkatesh Mannar of Micronutrient Initiative (MI), Kevin Jenkins of World Vision

International (WVI), Mandana Arabi of The Sackler Institute for
Nutrition Science and Lucie Bohac of the Micronutrient Forum.
The reception was part of DSM and Sight and Life’s 100 Years
of Vitamins campaign, which seeks to raise awareness of – and
increase access to – the essential vitamins all people need to be
well-nourished and healthy.
Here, we take pleasure in sharing with our readers Ertharin
Cousin’s inspiring keynote speech at the event:

“Delivering Nutrition Innovation:

Partners in Progress and Promise”
Keynote Address during
the UN General Assembly 2012

By Ertharin Cousin
Executive Director of the UN World Food Programme

Hello everyone, and welcome to this wonderful event Celebrating 100 Years of Vitamins.
This is a birthday party, and we’ve been invited here by our
hosts DSM and Sight and Life to take a welcome pause from this
event-packed week to enjoy ourselves, share good times with colleagues and friends, and reflect just a bit on how far we’ve come
as a community and where our imaginations can take us next.
This is also a graduation party, because through these past
five years, all of us at the frontlines of hunger have worked so
hard with all of you at the frontiers of science, and we have accomplished so much. We’ve learned from one another, reshaped
our strategies, translated policies to programs, field-tested innovations like micronutrient powders and fortified foods, and
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Ertharin Cousin, WFP Executive Director, delivers her keynote speech celebrating 100 years of vitamins
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From left to right: James Hamilton, DSM; Klaus Kraemer, Sight and Life; Ertharin Cousin, WFP;
Rob Swartbol, Dutch Ministry of Foreign Affairs; Fokko Wientjes, DSM

scaled those solutions to the extent that they are having direct
impact – saving lives and opening roads to happier and healthier
outcomes for children at risk, and the mothers and fathers who
love them and care for them.
And this is also our baby shower, because this week the
innovations we have worked hard to conceive and deliver are
joining with a larger movement, Scaling Up Nutrition, a movement that brings together our best ideas with the essential actors required to extend and multiply their impact where impact
is most needed.
Progress
We pass around a lot of big numbers in our work: One in seven
of the world’s people going to bed hungry every night; two billion people experiencing hidden hunger – missing an adequate
supply of the vitamins and minerals necessary for a full and rewarding life; three and a half million childhood deaths due to
malnutrition. These are big, big numbers. One of our most difficult challenges is to bring these hard-to-imagine numbers within
the scope of everyday human experience, to make them tangible
so we can touch people’s hearts and motivate them to act, to do
something about it.
But one hundred, that’s a number we’ve learned to appreciate.
As children, we may have displayed our math learning by counting to 100. Some of us can recall family members born before
1912, only an exceptional few of them now among us, but all still
cherished in stories and living memories.
One hundred years ago, Casimir Funk stood in a London laboratory tasked with putting a question together with a theory that

could explain it. Rejecting the unproven idea that beriberi disease was caused by contaminated food, Dr Funk wanted a better answer, one that could be upheld through observation and
scientific testing. He harnessed his human curiosity and mental
discipline in the search for that hidden knowledge, and he discovered something new; that beriberi was caused by a missing
but as yet undefined substance present in rice polishings, and
because that material had no name, he made one up. He called
them vitamines.
And that’s how progress is made. Progress is made by people
with the training and discipline to put away superstitions and

Victoria Quinn, HKI, and Emorn Wasantwisut, Mahidol University,
Thailand, exchange notes during the reception
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From left to right: Lucie Bohac, MN Forum; Mandana Arabi, Sackler Institute for Nutrition Science; Marc van Ameringen, GAIN; Klaus Kraemer,
Sight and Life; Ertharin Cousin, WFP; Kathy Spahn, HKI; Martin Bloem, WFP; Venkatesh Mannar, MI; Kevin Jenkins, (WVI)

conventional thinking, people who are not afraid to subject their
ideas to careful testing and the scrutiny of their peers. It’s made
not by magic, but typically through a lot of hard work; long hours
punctuated with rare moments when imagination discovers truth,
and in doing so, advances all of humanity to the next level.
Partners
Starting in the 1920s, that spirit of discovery came together with
another engine of human advancement. Vitamins A, B, C, D, E
and K were discovered, isolated and analyzed, then synthesized
in mass quantities using newly developed processes, making
them affordable to a smarter world that had grown to appreciate
their beneficial, health-giving effects.
This phenomenal expansion and growth was possible because of an essential nutrient represented here today – partnership.
The UN World Food Programme cherishes our partnership
with DSM, because through it we have learned so much. DSM is
the world’s leader in nutritional products for human health, and
thanks to their leadership and support, WFP has joined in the
march of human discovery. In five years, this partnership has
moved WFP from counting calories to understanding the nutritional needs of the people we serve. We have modified our food
basket to match. We have moved from food aid – a depressing
cycle of hunger and dependency – to food assistance, merging
food-security needs with nutrition-security awareness, working
with a growing array of partners to build healthier and more resilient communities, and in doing so, creating a brighter future
for people most at risk.

Together we’ve developed and we’ve delivered nutrition innovations that are making a positive difference in people’s lives.
We’ve integrated major advances like inexpensive micronutrient
powders and fortified foods into WFP programs, we’re working
to extend the shelf life of essential nutritional products, and
we’re building a family of affection, admiration and mutual responsibilities, a team that will be our foundation for more discoveries and achievements still yet to come.
Promise
The curiosity and imagination that pushed Casimir Funk to ask
questions and seek new answers one hundred years ago lives on
with us today, now, in 2012.
We see it in the DSM employees who have joined with WFP
staff in the Philippines, in Kenya and Indonesia, learning firsthand about the unique challenges of delivering food assistance,
and taking that field knowledge back to their colleagues and
their communities. We see it in the dedicated fundraising of
DSM friends and families who so far this year have gathered over
US$50,000; enough for WFP to provide more than 200,000 nutritious meals.
And we see it in this gorgeous and moving public awareness
campaign by our creative partners at Sight and Life, who have
worked so hard to make 2012 not just an occasion to celebrate
100 years of vitamins, of human progress and human partnership, but also, and most importantly, these next 100 years of
humanitarian promise.
This knowledge that you and others before you have worked
so hard to achieve must now be put to good use. Every one of us,
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every one of us blessed to be gathered together in this nutritious
and fortifying mix of development workers, business executives,
science practitioners and public health advocates, each of us
has a personal obligation to fulfill that humanitarian promise, to
do well for ourselves and our families, and by doing well, to do
good for all of humanity and to pass on a better future, a future of
truth, responsibility and hope, to our children and their families.
So let’s start now. Let’s reset our calendars and begin the count
to 2112. Let’s raise our glasses in a toast to the future:

> The UNGA 2012 meetings saw an additional US$52 million
for women’s and children’s health in Africa from the Government of Sweden, as well as a pledge from the World Bank
to establish a special funding mechanism to enable donors to
scale up their funding to meet the urgent needs related
to MDGs 4 and 5.

> FAQs can be found at http://everywomaneverychild.org/
images/Print_Copy-_EWECFAQs.pdf

“Here’s to brighter science and
brighter living, here’s to improved
nutrition and improved lives!
Thank you!”
Some other highlights of the
UNGA events include:
Every Woman Every Child
The Every Woman Every Child movement was launched two years
ago and has become an example of partnership in action directing new attention and investment to some of the most neglected
causes of women’s and children’s mortality. At a dinner event in
New York, UN Secretary General Ban Ki-moon said: “We must
rapidly translate recommendations into results for the millions
of mothers who go through labor without skilled attendants, the
millions of children who have been orphaned by AIDS, and the
hundreds of millions of people living in poverty.”
So, while progress has been made, it is not yet good enough
and proven solutions need to be expanded to accelerate current
progress. Thus the new commitments that were announced are
welcomed, as is the accountability framework and report by an
independent Expert Review Group (iERG) that will track the
movement’s progress towards the MDG 2015 goal.

The facts …
> Every Woman Every Child has mobilized US$20 billion in
new money, with US$10 billion already disbursed, but more
remains to be done to reach MDG health goals by 2015.

> While maternal deaths have dropped by nearly 50% since
1990, only nine of the 74 countries are on track to achieve
their agreed targets.

The Nutrition Barometer
While the UNGA events showed that nutrition is undoubtedly
on the global agenda, there remains a key question of how we
can capitalize on increased attention and growing political will
to address nutrition-related issues. Save the Children (www.
savethechildren.org) and World Vision International (www.wvi.
org) launched a “Nutrition Barometer” at an event in New York in
an effort to assess recent progress towards improving nutrition
and to help define the critical steps needed to reach the ambitious 2025 stunting targets.
The Nutrition Barometer complements other efforts to
strengthen accountability for children’s health by providing a
snapshot of national governments’ political, legal and financial
commitment to nutrition. Progress in this regard is measured
by children’s nutritional status (the proportion that are underweight, or affected by stunting or wasting), and chances of survival. Countries are then ranked according to both their commitments and their nutrition and child-survival outcomes as
either sound, fair, emerging or frail. Thirty-six countries that are
home to 90% of the world’s malnourished children have been
assessed, with findings showing that many countries have a long
way to go in making nutrition a political priority.
At the launch event, Dr David Nabarro said, “This is exciting,
even though some countries will not like it, because it is courageous and seeks to understand the factors for and against making what needs to happen, actually happen.”
The document concludes that what is needed is for all countries to sustain their efforts long-term, possibly over generations,
and calls upon more countries to demonstrate leadership in, and
commitment to, nutrition. It also calls upon civil society to hold
governments to account, and the international community to
maximize the current prominent position of nutrition on the
global agenda.
The barometer highlights the need to ensure that monitoring
and evaluation systems are in place, and by assessing countries’
readiness and willingness to combine commitments with action,
the Nutrition Barometer will contribute to efforts already underway to scale-up improvements in nutrition.
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Engaging all sectors
It is increasingly clear that in order to achieve goals and ensure
the investment required in nutrition, everyone has a role to play.
Speakers from all sectors including the United Nations and civil
society highlighted the importance of the private sector, saying
that public-private partnerships must be embraced, and that we
must define rules, establish transparency and build frameworks
and an enabling environment for true partnerships.

> is the voice of communities;

Some key messages were:
> The subject of partnerships is no longer an ‘if’ but rather
a ‘how’.

can support governments in adopting high-impact interventions and can advocate for nutrition-sensitive interventions
across sectors;

> The rules of partner engagement need to be clearly
defined and transparent, with frameworks allowing partners
to find each other, and an enabling environment for true
partnerships.

> can assist in actualizing policies and plans;

> Old models where we worked in silos are no longer relevant
– together we need to explore innovative models and new
methods of delivery and financing.
> Many of the answers we seek are to be found in the
business sector.
> More successes and failures should be shared so that
together we can learn.
> We need to expand nutrition involvement to include not
just specialists in the field (such as food companies) but also
the generalists (for example mobile phone companies).

Jay Naidoo, Chairman of GAIN, summed up the prevailing stance
on partnerships to address malnutrition by quoting an African
proverb: “If you want to travel fast, travel alone; if you want to
travel far, travel together”
The UN agencies acting together
Ms Ertharin Cousin summed up the role of the UN agencies when
she spoke at the Nutrition Barometer launch in New York, “The
UN agencies have to come together – it is not a matter of nutrition or agriculture, it is both as well as also requiring other
components such as education. We don’t have the luxury of only
focusing on one area, we have the responsibility of focusing on
them all.”
Civil society: the trusted partner
While recognized, the role of civil society in scaling up nutrition
is often not sufficiently addressed. Yet it is vitally important that

civil society be part of any intervention from the very beginning.
Speaking at the launch of the Nutrition Barometer event, Rose
Ndolo, National Nutrition Coordinator for World Vision International in Kenya, stressed that civil society is the voice of communities and can assist in actualizing policies and plans. She
pointed out that civil society:

> has awareness of what is happening at the community level,
and can raise the red flag if necessary.

Ms Ndolo concluded by saying: “We have to be outraged by unmet commitments and underfunded strategies and policies, and
lobby for an enabling environment.”
The concept of partnering with civil society as we collectively work toward achieving sustainable food and nutrition
security goals was also addressed at a Feed the Future event
(www.feedthefuture.gov) by US Secretary of State Hillary Rodham Clinton, and Joyce Banda, President of Malawi, among other government and civil society representatives. Speakers at
this event highlighted the role of civil society organizations in
the progress towards achieving sustainable food and nutrition
security.
Mrs Clinton stressed two key messages. The first was that
“Civil society organizations are crucial to the success of both the
public and the private sector, as they have longstanding relationships in communities and valuable technical expertise, and
they work every single day on their commitment to try to make
the world a better place for all of us.” The second was the recognition that to achieve sustainability, countries and communities
must set priorities and take ownership. Mrs Clinton said that
those on the receiving end must be empowered to find their own
voices to lead and guide the way, a concept that was re-iterated
by Mrs Banda when she said “Listen. We know what we want
and need to do… We are looking for true partnerships… We need
to be treated with respect and dignity.” Mrs Clinton conveyed
a similar message, “When you are focused on what you think of
as the emergency, you get busy… then it is easy not to listen. We
need to listen, listen, listen.”
New York Times columnist Nicholas Kristof moderated the
meeting and the conversation, and the discussions that took
place were refreshing in their honesty.
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More Funding made Available
	 InterAction, an alliance of 198 US-based civil society organizations, committed at the 2012 UNGA to spending over a billion
dollars of private, non-government funds to improve food security and nutrition worldwide over the next three years. Of that,
five US-based organizations, World Vision, Heifer International,
Catholic Relief Services, Save the Children and Child Fund International together committed to investing US$900 million to
advance these goals. They will report progress annually at the
time of the UN General Assembly meetings each September.

HIV/AIDS provide support and information to others like them;
microfinance initiatives linked to basic health services (www.
promujer.org and www.freedomfromhunger.org), and frontline
healthcare worker management training courses and mentoring
(www.amrefusa.org).
It stood out how, when we hear about new initiatives being
started and new programs being required, we forget that the successful implementation of each one relies on trained healthcare
workers with access to the remotest areas. We are therefore reminded that we cannot think only within our nutrition spheres,
but must engage widely and wisely to build bridges between
actions to improve health for all.

Follow this commitment at www.interaction.org

Country commitment
At the Clinton Global Initiative meeting during UNGA, a bold target was set by the President of Guatemala, Otto Fernando Pérez
Molina – one that aims to reduce child malnutrition by 10% by
the end of 2015. Together with the World Food Programme USA
and private sector donors, a three-year, US$185 million commitment was made to achieve national coverage of many critical
nutrition interventions including breastfeeding protection and
promotion, micronutrient supplementation and the treatment of
moderate malnutrition. This commitment is important as Guatemala currently suffers from the highest rate of child malnutrition
in Latin America.
Embedding nutrition into global thinking
We must take heed of the words of Brendan Rogers, Director
General of Irish Aid, when he said at a breakfast meeting that
we have to make sure that nutrition is embedded in the global
agenda if we are to reach our desired goals and ensure long-term
sustainability. We must translate words into measured action
and positive results if we are to be believed that nutrition is
central and deserves priority in global thinking, planning and
resource allocation. If we do not maintain the momentum, other
issues will take over this space.
Highlighting frontline healthcare workers
A meeting on “Innovative solutions on the frontline: How healthcare workers are saving the lives of women and children” was
addressed by a number of speakers who shared insights on the
great but often overlooked work of supporting and developing
healthcare workers.
Projects include “Helping Babies Breathe” (www.helpingbabiesbreathe.org), aimed at reducing asphyxiation deaths in
newborns; a “mentor mothers” program run by mothers2mothers International (www.m2m.org) in which mothers living with

Economic empowerment of rural women
Women are central to providing for families – they grow, sell,
store and prepare food, and when women are empowered,
economies grow and food and nutrition security is enhanced.
Unfortunately, women’s challenges in these essential areas are
great – they face restricted access to land, agricultural inputs,
finance and credit, and extension services and technology; they
face more difficulty than men in gaining access to public services, social protection, decent employment opportunities and
markets and institutions; and they are most affected by malnutrition and hunger.
A meeting titled “Accelerating progress towards the economic empowerment of rural women” co-hosted by UN Women,
FAO, IFAD and the WFP was a reminder of the need to place
women – especially rural women – at the center of programs
and interventions. President Ellen Johnson Sirleaf of Liberia
gave a keynote address, followed by statements from two rural
women and an interactive dialogue with a panel that included
the WFP, CIDA, government officials and DSM representing the
private sector.

Interesting Facts …
> The global health workforce shortage means that 1 billion
	 
people lack access to essential care.

> The number of health workers per 1000 people is as follows:
In the Americas, 25; in Africa, 2; in South-East Asia, 4.
The world needs more than 4 million new health workers –
and 1 million of these are needed in Africa alone.

> Visit www.therealawards.com to celebrate, nominate and
	
watch a video on the deserving people that do extraordinary
work that is seldom recognized.
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need, and can link them to remunerative and sustainable
markets.

Four primary indicators for measuring progress

1. Bringing people into a shared space for action.
2. Ensuring a coherent policy and legal framework.
3. Aligning programs around common goals.
4. Financial tracking and resource mobilization.
Seven principles of engagement

1. Be transparent about impact: all stakeholders to
transparently and honestly demonstrate the impact of
collective action.

2. Be inclusive: through open multi-stakeholder partnerships
that bring proven solutions and interventions to scale.

3. Be rights-based: act in line with a commitment to uphold the
equity and rights of all women, men and their children.

4. Be willing to negotiate: when conflicts arise – as can
be expected when diverse partners work together – resolve
to settle conflicts and find a way forward.

5. Be mutually accountable: act so all stakeholders feel
responsible, and are held collectively accountable, for joint
commitments.

6. Be cost-effective: establish priorities on evidenced-based
analysis of what will have the greatest and most sustainable
impact at the least cost.

7. Be continuously communicative: learn and adapt through
regular sharing of the relevant critical lessons – what
works and what does not – across sectors, countries and
stakeholders.
	The SUN Progress Report, Strategy and individual
country action plans can be found on the SUN website:
www.scalingupnutrition.org

The proceedings stressed that:
1. Economic empowerment and political participation of rural
women are two mutually supportive foundation stones
that must be built upon if we are to bring about large-scale
change including more food-secure and gender-equal rural
societies, and also stronger societies globally.
2. It has become imperative to scale up investments in food
and nutrition security in rural areas.
3. There is an urgent need for systems and institutions that
can deliver a range of financial services that rural women

4. Sporadic interventions are not enough to promote inclusive
growth in agriculture – the broader policy environment must
be responsive to rural women’s needs and priorities.

Harnessing the SUN
All the nutrition and related events at UNGA came together at
the Secretary General’s High-Level Meeting on Scaling-Up Nutrition (SUN). Ban Ki-moon’s opening words were: “SUN has proposed a new way of thinking – breaking down barriers, galvanizing everyone.”
Meeting co-host Anthony Lake, Chairman of the SUN Lead
Group and Executive Director of UNICEF, stressed that commitments made now have to be matched by progress. With 30
countries signed on to tackle the problem of malnutrition in an
all-inclusive, multi-network manner, the SUN Movement is now
shifting into higher gear – from the mobilization of partners and
commitments, to the realization of results.
Earlier in the week, the Lead Group and the different SUN
networks (countries, UN agencies, donors, businesses, and
CSOs) had each come together to discuss plans going forward,
and as a result, the new SUN Strategy 2012–2015 was approved.
The event also marked the release of the 2012 SUN Progress Report, which acknowledges that while it is too early to establish
a link between the growth of the Movement and improvement in
nutritional indicators (and that this will take between three to
five years), clear results are nevertheless starting to emerge, and
that impact lies at the core of SUN’s mission.

“The sun’s rays do not burn
until brought into focus.”
Going forward, SUN recognizes the need to maintain momentum, demonstrate achievements and achieve results. The
key single message of the nutrition events at the 2012 United
Nations General Assembly can be summarized in a quote by Alexander Graham Bell: “The sun’s rays do not burn until brought
into focus.”
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Introduction
During the first week of October 2012, nutrition scientists and
health professionals with a focus on Africa gathered under one
roof for the first time for the “Nutrition Congress Africa 2012.”
This unprecedented event resulted from a partnership between
the Nutrition Society of South Africa (NSSA), the Association for
Dietetics in South Africa (ADSA) and the African Nutrition Society (ANS).
The South Africa-based NSSA and ADSA hold a joint nutrition
congress every two years. This year, the 5th ANEC, under the umbrella of ANS, partnered with them for the first time, in line with
the ANS mission to support scientists and professionals across
Africa. The congress was hosted by Dr Ronette Lategan at the
University of the Free State, Bloemfontein, South Africa.
Professor Anna Lartey, President-Elect of the International
Union of Nutritional Sciences, and the first African to hold this
position, opened the congress. Professor Lartey reminded participants of the unprecedented focus on nutrition at both global
and regional levels in recent years, and drew attention to Africa’s
challenge of meeting the Millennium Development Goals (MDGs)
with only three years to go. This has led to various multi-level
initiatives including:

>  the Scaling Up Nutrition (SUN) Movement, to which
30 countries – including 22 from Africa – have committed;
>  the UN Renewed Effort Against Child Hunger (REACH) program, which helps countries address MDG 1 (reducing hunger
by 50% by 2015);
>  the Feed the Future initiative by the United States
Agency for International Development (USAID), which seeks
to improve food security and nutrition in selected
African countries;
>  the US President’s G8 summit announcement of the
New Alliance for Food Security and Nutrition in May 2012;
>  the UN Secretary General’s Zero Hunger Challenge to the
World in June 2012;
>  the first mention of nutrition at the 2012 Olympics by the
UK Prime Minister and the President of Brazil, highlighting
this global issue;
>  “addressing malnutrition” being rated as the
topmost intervention required to improve the world at the
2012 World Economic Forum in Ethiopia, and;
>  the UN General Assembly discussing both under- and
overnutrition.
These initiatives have provided the needed impetus for us to act;
nutrition and public health professionals must seize this opportunity to reduce the burden of malnutrition and disease in Africa
and around the world.
Food and nutrition insecurity remain major causes of undernutrition in Africa. Their impact on health, productivity and
social well-being are well-established. While attempts are being
made to improve the situation at all levels, scientists and health
professionals often have to deal with the clinical outcomes of
undernutrition – mild, moderate and severe malnutrition, micro-
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nutrient deficiencies and ultimately, other consequences including non-communicable diseases.
The presenters at NCA 2012 recognized the role of nutritionists and other allied health workers in reducing the burden of
over- and undernutrition; papers and posters demonstrated understanding of the complex nature of the nutritional challenges we face, and the need to work with others to transform the
nutrition landscape. The meeting featured three international
speakers: Professor Philip Calder (Professor of Nutritional Immunology, University of Southampton, UK); Professor Catherine
Champagne (Chief of Nutritional Epidemiology/Dietary Assessment and Counseling, Pennington Biomedical Research Center,
Louisiana State University, Baton Rouge); and Dr Laurence
Haddad (Director of the Institute of Developmental Studies, Sussex, UK). The congress also presented two awards – the first to
Julia Tagwiyeri of Zimbabwe for her contribution to nutrition in
Africa, and the Nevin Scrimshaw Award for significant international contribution to nutrition to Este Vorster of South Africa.

Key highlights
The topics presented and discussed included:
>  bio-molecular, epigenetics and genomics, and clinical
considerations of the metabolic syndrome;
>  lipid nutrition and immune competence;
>  malnutrition and micronutrient deficiencies;
>  community and public health nutrition;
>  infant and young-child feeding; and
>  dietetic practice, clinical nutrition and nutrition education.
Public health nutrition-specific topics covered:
>  regulatory processes of food production and sale;
>  complementary feeding;
>  breastfeeding and marketing of breast-milk substitutes;
>  maternal nutrition, obesity, undernutrition and HIV/AIDS.
Presentations showcased various innovative projects being conducted across the continent, revealing exceptional research tal-
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Table 1: Titles of the keynote addresses in the plenary
sessions of the Nutrition Congress Africa
> Feeding the immune system.
> Dietary management of the metabolic syndrome –
one size fits all?
> Transforming the nutrition landscape.
> Fetal programming of cardiovascular and renal disease:
animal models and mechanistic considerations.
> Iron deficiency in pregnancy: the consequences on placental
function and fetal outcome.
> Omega-3-fatty acids and immunity: new mechanisms to
explain old actions.
> Essential fatty acids and child health: is it diet or genes?
> The nutrition transition in South Africa.
> Scaling Up Nutrition – an overview to date.
> Scaling Up Nutrition in Africa – the role of a knowledge
network in directing the process.
> Scaling Up Nutrition in Zambia – how far have we gone
and how did we get there?
> The role of public-private partnerships in Scaling Up
Nutrition in Africa.
> Recent developments in food and nutrition policies in
developing countries and their relevance to addressing food
and nutrition security in Africa.
> Assessment of dietary salt intake – how accurate is it?
> Reasons for the global salt reduction regulations.
> The practical application of a nutrient profiling model.

ent and the determination to tackle this problem across Africa.
Nutrition training and education, and related topics were also
covered, generating healthy debate. In addition to direct nutrition interventions, nutrition-sensitive interventions were also
discussed, along with the importance of appropriate policies for
addressing food and nutrition security, making the Congress a
learning opportunity for all.
There were 19 plenary lectures by experts from around the
world (Table  1), 130 oral presentations and 240 posters on
topics ranging from community health and programmatic experiences to specific examples of work on various research topics.
Various awards were presented by the different societies to
delegates and speakers. For the NSSA, the best oral presentation awards (junior category) went to Dr Jeannine Baumgartner
and Lara Sweet. In the senior category, the awards went to
Pauline Rebone Ntsie and Professor Marius Smuts. For best
overall presentation by a dietitian, the William Fox Award went
to Lara Sweet. The Nutrition Society Award was presented to
Professor Nelia Steyn while the ADSA presented Nazeema
Esau a Flora Award and gave best poster presentation awards
to Anette van Onselen and Annemarie Viljoen. ADSA honorary
awards were presented to Professor Este Vorster and Annatjie
Smith. The ANS award for best oral presentation went to Robert Ackatia-Armah and the best poster presentation award to
Swrajit Sarker.
On the last day, nine master class sessions were held on
specific topics. Most of the presentations given are available
at: www.nutritioncongress.co.za.

> The past, present and future of the South African salt
iodization programme.
> Paradigm shifts in nutrition science: impact on strategies
to address malnutrition.

Federation of Africa Nutrition Societies strategy meeting
The Federation of Africa Nutrition Societies (FANUS) was established to promote collaboration and capacity-building
among Africa-based nutrition scientists and practitioners affiliated with national nutrition societies. During its decade of
existence, the Federation has promoted excellence in nutrition
leadership through its four-yearly conferences. As FANUS celebrates its 10th anniversary this year, the leadership organized
a two-day retreat ahead of the congress to establish FANUS’
vision and mission for 2012 – 2015.
FANUS intends to implement a proactive communication
and visibility program; revitalizing existing (or establishing
new) national nutrition societies and empowering existing societies to influence local nutrition landscapes proactively.
4th AGSNet Biennial Congress, at Bloemfontein,
South Africa 2012

FANUS executives at strategic planning retreat

As part of the pre-conference activities, the African Nutrition
Graduate Students Network (AGSNet) held its 4th Biennial Congress on Sunday, September 30. The network organized its first
ever community-outreach program, sharing basic nutrition and
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Table 2: Selected titles that related to micronutrients
in the oral and poster presentations
Oral presentations
> Efficacy of low-dose iron fortification of complementary
foods in Kenyan infants.
> Micronutrient status of primary school children may be
improved using a beverage fortified with micronutrients.
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Africa, promoting the “Many Voices, One Message” concept, because while national and regional contexts may differ, we have
a great deal in common. We must also send a positive message
in that we are capable and ready for action to address our problems, and need governments and the global community to work
with us for the successful implementation and scale-up of nutrition interventions in Africa. Our joint efforts will shape the success of the African and global agenda.

> Locally made complementary food multi-mixes for community-based nutrition interventions to improve nutrition.
> Influence of malaria and hookworm infection on iron
absorption in adolescents in Cote d'Ivoire.
> Development of efficaciously fortified foods to improve
iron and zinc status.
> Post-harvest processing studies aiming to improve
micronutrient status in sub-Saharan Africa.
> Boosting the supply of dietary iron through communitybased flour fortification in Kenya.
> Effect of selected dietary regimens on recovery from
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moderate acute malnutrition in Malian children.

> Professional training in nutrition in Africa: Looking back –
what has changed and what is needed going forward.
Poster presentations
> A comparison of iron bioavailability from NaFeEDTA
and FeSO4 added to cowpea-based meals.
> Effects of n-3 fatty acid and iron repletion on brain
monoamines and cognition in rats.
> Relative bioavailability of iron of South African meat
(beef, lamb, pork and chicken).
> Evaluation of fortified porridges made from foods rich in
calcium, iron, zinc and iodine.
> Determination of the quantity of zinc in serum and maternal
milk of Moroccan babies exclusively breastfed.
> Effect of a maize-based supplement on iron status and
cognitive performance of primary school learners.

health tips including information on HIV, tuberculosis and general health with clients and staff of local NGO Towers of Hope.
The session included presentations by Professors Paolo Suter
and Jehan-Francois Desjeux from the Nestlé Foundation on using
the research dissemination tool enLINK to access material and
track submitted proposals. AGSNet’s 4th congress demonstrated
a need to inspire nutrition students through student-association
activities in various countries.
Conclusions
There emerged from this congress the realization that African
nutritionists must unite to transform the nutrition landscape of
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Francis B Zotor, Ministry of Health & Social Welfare,
Congo Town, Monrovia, Liberia E-mail: francisfirst@gmail.com
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IBERCAROT Promotes
Multidisciplinary
Ibero-American Network
First Workshop of the IBERCAROT Network,
Seville, September 10, 2012
George Britton
The University of Liverpool (retired), Liverpool, UK

The overall objective of the new project IBERCAROT is to create a multidisciplinary network of teams from Ibero-American
countries to integrate academic, industrial, and cooperation–
for-development activities in a coordinated effort to identify
new sources of carotenoids of nutritional value, and to improve
production and increase the quality and nutritional value of food
and feed containing them.
The project was approved and established in 2012 under the
Ibero-American Programme for Science, Technology and Development (CYTED). Its first activity was a Workshop to review the
state of the art of carotenoid research on food and nutrition and
identify research needs. The event was held in Seville, Spain,
September 10–11, 2012. It was a small meeting but the start of
a big and ambitious venture.
Opening greetings from institutional representatives of the
University of Seville were followed by an intensive two-day
scientific program. The two days began with introductory lectures by George Britton (UK, guest speaker) and Andres Gavilan
(Spain). The remainder of the program consisted of shorter talks
in which participants presented information about their own institutions and work.
The presenters were Begoña Olmedilla, Joan Ribot, Patricia Martorell, Maria Helena Dámasio, Gonzalo Alonso, Dámaso
Hornero, M Luisa Bonet, Manuel Rodriguez Concepción, Lorenzo
Zacarías, Maria J Rodrigo, Javier Avalos, Antonio Meléndez, Angel Martin, Lidia Robaina and Antonio Estrella (Spain), Maria
da Graça Dias (Portugal), Marcelo Paes de Barros and Adriana
Mercadante (Brazil), Claudia Stange (Chile), Coralia Osorio and
Santiago Perry (Colombia), Maria Lourdes Pineda (Costa Rica),
Jose Ornelas (Mexico), Enrique Murillo (Panama), Lupita Muñoa

(Peru), and Adriana Gámbaro and Margot Paulino (Uruguay).
The talks covered many aspects of food and nutrition, including
the search for, and evaluation of, new carotenoid-rich fruit and
vegetables, biosynthesis and crop improvement, formulations,
bioavailability, and biological actions of carotenoids in human
health.
The participants stayed together in a University Residence
and took communal meals. This, with a short tour of the impressive city of Sevilla, enhanced the lively, friendly atmosphere and
provided good opportunities for wide-ranging discussion and
interaction.
As a focus for carotenoid research and for dissemination
of information and expertise on carotenoids throughout IberoAmerican countries, IBERCAROT aims to stimulate cooperation
between groups and institutions with complementary facilities

A presenter from Uruguay shares her presentation
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IBERCAROT participants in Parque Maria Luisa

and expertise, and to coordinate the standardization of analytical methods, so as to enhance further the productivity and quality of the research. This Workshop amply demonstrated that the
high scientific standard and breadth of interests and expertise of
the members, and their enthusiasm and desire to cooperate, will
allow this venture to fulfill its aims.
Membership of IBERCAROT is open to all from Ibero-American countries who are active in carotenoid research on food,
nutrition and health. Those interested should contact the coordinator Antonio Melendez (email: ajmelendez@us.es).

Participants of five different nationalities outside the Residence

More information is available on:
> Facebook (http://www.facebook.com/IBERCAROT?ref=hl)
> The project website (http://carotenoides.us.es).
Correspondence: George Britton,
53 Forest Road, Meols, Wirral, Merseyside, CH47 6AT, UK.
E-mail: george.britton19@gmail.com
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HIV/AIDS and Nutrition
Designing Practical Interventions for HIV/AIDS
Using a Human-Rights-Based Approach
Hilde Nashandi
Health Programme Administrator in the Food
and Nutrition Subdivision (FNS); Family Health
Division, Primary Health Care Directorate, Ministry
of Health and Social Services (MOHSS), Namibia

African countries and Asia – apart from Namibia, other countries
represented were Zambia, Tanzania, Zanzibar, Ethiopia, Eritrea,
Ghana, Nigeria and Indonesia.
HIV/AIDS in Namibia
Namibia covers an area of 824,268 square kilometers and is
situated in Southern Africa, bordering South Africa, Botswana,
Angola and Zimbabwe. The country is divided into 13 constitutional regions: Omusati, Oshana, Ohangwena, Oshikoto, Okavango, Caprivi, Kunene, Karas, Erongo, Otjozondjupa, Omaheke,
Khomas and Hardap. Namibia has a current estimated population of two million, with approximately 70% living in the north
of the country.

“HIV/AIDS is the most significant
threat to the economic, social and
political development of many
African countries”
Hilde Nashandi

As a Senior Health Programme Administrator in the Food and
Nutrition Subdivision (FNS) at the Ministry of Health and Social
Services (MOHSS) in Namibia, my main responsibilities are: to
plan, develop, organize, monitor and evaluate non-communicable diet-related diseases, institutional feeding and HIV nutrition
programs, and to facilitate training and education activities at
district, regional and national levels. I have been working at FNS
for two years.
Between April 6 and May 4, 2012, I attended a course on HIV/
AIDS and food and nutrition security in Wageningen, the Netherlands. The course was attended by 20 participants from different

HIV/AIDS is the most significant threat to the economic, social
and political development of many African countries, with subSaharan Africa continuing to bear the greatest burden of this
epidemic. The prevalence of HIV in Namibia, reported at 17.8%
among pregnant women attending antenatal care at the end of
2006 (MOHSS 2008), and compared with 5% in sub-Saharan
Africa as a whole, ranks among the top five highest in the world.
This poses significant challenges to efforts by Namibia – and
other countries in sub-Saharan Africa with high HIV prevalence
– towards achieving our Millennium Development Goals (MDGs)
of reducing poverty and improving the overall health and wellbeing of our citizens. The goals that Namibia has set itself as a
nation under Namibia’s Vision 2030 are also compromised by
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the enormous developmental challenges that the epidemic poses. Although recent evidence suggests a decline in the prevalence of HIV, the pandemic poses significant challenges to the
country as factors such as high national unemployment figures
and the highest income disparity globally may contribute to further spreading the disease.
HIV/AIDS affects all sectors of society and is a developmental
issue, not just a health problem. The effects of HIV/AIDS are becoming more apparent as we face increased food insecurity, reduced economic productivity and reduced household incomes.
The ability of households and communities to ensure food and
nutrition security in the face of HIV/AIDS is being severely challenged, and livelihoods are severely eroded through the negative effects of HIV on health and physical strength. The capacity
of families and communities to care for children and elderly people is also negatively affected. Social relations are strained due
to the stigma of HIV and financial stresses are heightened as
medical and funeral costs put pressure on household budgets,
often compelling people to sell assets in order to raise money to
meet these urgent needs.

“Research has shown that good
nutrition can improve the health
and quality of life of people living
with HIV”
HIV/AIDS and nutrition: the link
It is well understood that all these causes have a negative effect
on the nutritional status of People Living with HIV (PLWHIV).
Optimal nutrition is a basic need; research has shown that good
nutrition can improve the health and quality of life of PLWHIV.
Additionally, HIV/AIDS has resulted in increased strains and demands on the provision of government services (for example, in
health delivery systems, or in the loss of teachers negatively impacting the education sector). As a result, pressure is exerted on
the private and NGO sectors to provide those services that the
government cannot – whether due to shortages in human resources owing to loss of personnel to HIV, or due to added demand from affected communities.
Addressing HIV/AIDS issues by designing
practical interventions
The course on HIV/AIDS and food and nutrition security attempts to address these issues by designing practical interventions for PLWHIV using a human-rights-based approach (HRBA).
This approach uses a different way of addressing food and nutrition insecurity. There is currently no single standard defini-
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tion for a rights-based approach, but it is based on human
rights standards and principles found in international human
rights law. An HRBA to development puts individuals first, and
promotes human-centered development based on the following principles: Participation, Accountability, Non-discrimination, Transparency, Human dignity, Empowerment, and Rule of
law (PANTHER).
The training course itself was informative and well-designed.
I learned a lot about the experience of food and nutrition security among PLWHIV and programs in other parts of the world
through presentations, group discussion, simulation games,
team building, and attending seminars and social excursions. In
addition to this, I was able to share the Namibian experience.
Topics covered in the course:
>  Medical aspects of HIV;
>  Introduction to rights-based approach (RBA) for PLWHIV;
>  Global dimensions of HIV/AIDS;
>  Nutritional aspects of HIV/AIDS;
>  Nutritional care/food and nutrition support for PLWHIV;
>  Prevention of mother-to-child transmission;
>  The role of micronutrients in HIV/AIDS;
>  Introduction to guidelines and policies for
mainstream nutrition for PLWHIV;
>  Counseling;
>  Nutrition promotion for PLWHIV;
>  Frameworks used in assessing food and nutrition security;
>  Linkages of food security and HIV/AIDS;
>  An introduction to the Africulture simulation game;
>  Lobbying and advocacy;
>  Team building;
>  Power and networks;
>  Monitoring and evaluation.
As a requirement of the course, participants presented case
studies on nutrition intervention projects underway in their respective countries. Based on these presentations, situation
analysis was then carried out using the UNICEF and HRBA frameworks to explore the different dimensions of HIV/AIDS on FNS. I
am very pleased to report that Namibia’s case study was chosen
as the best practice and was used for this activity.
Programs identified to solve the problem of nutrition
insecurity for PLWHIV in Namibia are:
>  Training in income-generating activities such as
backyard gardening, weaving, and livestock rearing;
>  Educating community members on nutrition and
nutritious foods;
>  Lobbying for government support in providing more
fortified food aid to malnourished PLWHIV;
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>  Increasing access to micro-finance;
>  Vigorous campaigning against discrimination and
stigmatization of PLWHIV at all levels;
>  Educating PLWHIV on their rights to live and work;
>  Establishing and strengthening support groups for
PLWHIV within communities at all levels;
>  Training of more nurses, doctors, laboratory technicians
and community counselors;
>  Establishing nutrition-related posts at regional
and district level;
>  Refresher courses for health workers on the management
of PLWHIV;
>  Provision of financial resources to initiate and implement
nutrition courses at the University of Namibia (UNAM).
Lessons Learned:
>  The course provided me with the knowledge, skills and creativity required to incorporate specific HIV/AIDS-related needs
relating to household food and nutrition security into the design, implementation and monitoring of programs.
>  It equipped me the with skills and techniques needed to apply
innovative, strategic and programmatic approaches to designing programs using a human-rights-based approach:
>  to communicate relevant information on nutritional care
and support to people living with HIV/AIDS, their caregivers, health workers and others, with the aim of changing
nutritional behavior;
>  to apply the appropriate methods and tools when designing interventions and developing policies aimed at mitigating the impact of HIV/AIDS on livelihood outcomes, especially relating to food security.
>  The course provided the motivation to strengthen existing services and to initiate new approaches and dialogue mechanisms by involving rights-holders (for example, PLWHIV have
a right to the availability of adequate and nutritious food);
duty-bearers (getting the Ministry of Finance to allocate more
funds to nutrition programs run under the Ministry of Health
and Social Services); and accountability in order to improve
food, nutritional care and support for people living with HIV/
AIDS, their families and communities.
>  It also helped me gain an understanding of the interrelationship between nutrition, food security and HIV, and the possibilities and limitations of food and nutrition security for people living with HIV.
>  I learned how to lobby and advocate for funds for food and
nutrition security and for HIV/AIDS programs.
Results and outputs from the course
An action plan has been developed to lobby the Ministry of Finance to allocate adequate funds for nutrition activities under-

taken by Ministry of Health and Social Services (MOHSS) and
other line ministries (such as Ministry of Agriculture, Water and
Forestry; governors’ offices, and the office of the Prime Minister
through the Namibia Alliance for Improved Nutrition, or NAFIN).
This aims to ensure that PLWHIV have access to adequate nutritious foods in Namibia.
Multi-sectoral, costed and prioritized strategies for national
responses to mitigate the effects of the HIV/AIDS pandemic were
encouraged. It was acknowledged that an effective HIV response
is vital to achieving the MDGs. In addition, political will in the
form of leadership from heads of government and national ministries is central to ensuring the coordination and coherence of
national efforts on HIV response.
Effective national responses depend on commitment and action from different groups. Leadership on HIV is needed from all
walks of life including community groups, faith-based organizations, private businesses, and the young and old alike. Above all,
PLWHIV must be empowered to help lead national responses. By
providing essential services, promoting tolerance and compassion, and advocating for stronger action, NGOs in all regions can
become essential partners in the response.
Namibia places nutrition at a high level of importance; NAFIN,
which is based in the Prime Minister’s office, meets on a quarterly basis under the chairmanship of the Prime Minister. This
alliance brings ministries and government offices/agencies, and
private sector and training institutions together to discuss nutrition issues. Its objectives include promoting maternal, infant and
young-child feeding and nutrition, based on formative research
and using multiple media channels; supporting the coordinated
implementation of essential integrated nutrition actions to address malnutrition, including micronutrients, and food and nutrition insecurity; strengthening nutrition and food security in the
health, agriculture, social welfare and education sectors.
There is also a National Maternal and Child Health and Nutrition committee which is chaired by the Ministry of Health and
Social Services. This committee aims to ensure the attainment of
the highest standard of maternal and child health for the Namibian population through equitable provision of quality maternal
and child services.
Let us all unite and fight food and nutrition insecurity among
all people including PLWHIV in all countries!

Correspondence:
Ms Hilde Nashandi, Ministry of Health and
Social Services Primary Health Care Services Directorate,
Family Division Private Bag 13198 Windhoek, Namibia
E-mail: hnashandi@mhss.gov.na
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Micronutrient
deficiencies and HIV
>  Multiple micronutrient deficiencies are common in
people with HIV infection;
>  Micronutrient needs appear to be higher among
HIV-infected people than among non-HIV-infected people;
>  Deficiencies of several micronutrients (specifically:
vitamin A; vitamin E; vitamin B; selenium; and zinc) have
been associated with accelerated disease progression,
increased mother-to-child transmission, increased genital
shedding of HIV, and increased mortality.

⇠

Strategies to combat
micronutrient deficiencies
Supplements versus food-based strategies
Supplements

Food-based strategies including fortification

Curative/preventive

Preventive/curative

Short-term effect

Middle/long-term effect

Compliance and coverage often a problem

In reach for all

Costly

Self-sustainable

>  A balanced diet that provides all micronutrients should be
advised for HIV patients.
>  WHO currently recommends an intake level of 1 RNI of
each micronutrient.
>  Multi-micronutrient supplements are most likely required
to guarantee this intake level for patients living in areas
with a high prevalence of deficiencies.

In an integrated strategy, several compatible, cost-effective
interventions are used to increase the supply of micronutrients to levels that match demands of target populations, whether HIV-infected or not.
Currently, vitamin A is given as a routine for all children
from 6–59 months. Ready-to-use therapeutic food and fortified blended flour are provided to malnourished clients.
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What’s New
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Child Development Index 2012
> 50 million more children were in primary school than
in 1995–99;
> 36 million fewer children were underweight than
in 1995–99.

But the report also tells us that:
> 1.5 million more children suffered from acute malnutrition
from 2005–2010 than in the first half of the decade.

It would seem that the effects of the global food and financial
crises have, as always, had the greatest impact on the most
vulnerable, and the report warns that this could be an early
warning sign of further deterioration in chronic undernutrition
if the situation is not quickly reversed.
Save the Children’s new Child Development Index is hardhitting. Based on a ranking of countries according to a child’s
chances of dying before her or his fifth birthday; of not enrolling in school; and of being underweight, the picture it paints
in numbers summarizes the report’s contents:
> 127 countries improved their scores on the
Child Development Index between 2005 and 2010;
> 9000 fewer children under five died per day on average
in the period of 2005–10 than in 1995–99;

For more information, please download the report at:
www.savethechildren.org.uk/sites/default/files/docs/
Child_Development_Index_2012_UK_low_res.pdf

What’s New
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Committing to Child Survival:
A Celebration and “A Promise Renewed”

World leaders have been steadfast in their commitment to
child survival and well-being, and this has contributed to a
remarkable decrease in child mortality that is unprecedented
in human history.
Yet the number of child deaths still remains unacceptably
high, especially as many die from causes that we have the
power to prevent, and diseases that we have the ability to treat.
The fact that on average around 19,000 children still die every
day from largely preventable causes reminds us that there is
much more work to be done, and that with the scaling up of
necessary vaccines, adequate nutrition and basic medical and
maternal care, most of these young lives could be saved.
We must therefore give new impetus to the global momentum
to reduce under-five deaths. Although globally the five leading
causes of death among children under five include pneumonia
(18%); pre-term birth complications (14%); diarrhea (11%);

intrapartum-related complications (9%) and malaria (7%),
more than a third of child deaths are attributable to undernutrition. Since June this year when the Child Survival Call to
Action was convened by the Governments of Ethiopia, India
and the United States, together with UNICEF, more than 110
governments have signed a pledge vowing to redouble efforts
to lower child mortality, and 174 civil society organizations,
91  faith-based organizations, and 290 faith leaders from
52  countries have signed their own pledges of support. Action
is encouraged on three fronts: sharpening evidence-based
country plans and setting measurable benchmarks; strengthening transparency and mutual accountability for maternal,
newborn and child survival; and mobilizing global communication and broad-based social support for the principle that no
child should die from preventable causes. In support of
A Promise Renewed, UNICEF has committed to publishing
yearly reports on child survival.
The first report, available online for download, includes
five key interventions for the first 1,000 Days – early initiation
of breastfeeding; exclusive breastfeeding; continued breastfeeding; complementary feeding; and micronutrients.

The report is available online for download at:
www.apromiserenewed.org/files/APR_Progress_Report_2012
_final_web.pdf
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The Hunger Summit
Hunger Summit
UK Prime Minister and 2012 Olympic host David Cameron
co-hosted a hunger summit with Michel Temer, Vice President
of Brazil – where the next Olympic Games will take place –
to highlight the plight of children around the world who are
denied the most basic means of building a productive life:
adequate, nutritious food. The summit also drew attention to
the gaping inequalities between countries from which Olympic Games competitors come.
Attendees of the summit, who included high-profile individuals from all stakeholder groups, committed to reducing
the number of stunted children worldwide by 25 million by
2016, when Rio de Janeiro will stage the next Olympics. This
goal can be reached through various interventions including
investment in agriculture, and finding innovative ways to
make nutritious food available to poor families at affordable
prices.
The event was attended and supported by a number of
Olympians including Somalian-born double Olympic cham-
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pion Mo Farah, and gold medalists Ethiopian runner Tirunesh
Dibaba and British long-jumper Greg Rutherford, as well as
sports and athletics legends Pele and Gebrselassie. Gebrselassie, who is Ethiopian, noted that Ethiopia had won three gold
medals in London, adding, “Just imagine what my country
could have achieved if half of our children weren't suffering
from malnutrition.”
It can only be hoped that as Britain takes over the G8
presidency in 2013 and Ireland assumes the presidency of the
EU, that both countries’ prime ministers, David Cameron and
Taoiseach Enda Kenny – who were part of the hunger summit
– will work to keep hunger on the international agenda and
continue to drive this agenda forward until we score a “gold
medal” for our efforts to reduce the scourge of malnutrition
that is the cause of more than 2.6 million child deaths a year.

The transcript of the hunger summit can be found at:
www.number10.gov.uk/news/hunger-summit-transcript/

Can Investments in Scale Up Nutrition Actions
be Effectively Tracked?
This is an important question that Action Against Hunger
(ACF) poses and tries to answer in a recent paper that aims to
provide donors, aid recipients and other stakeholders with a
detailed analysis of current spending on nutrition, and of the
adequacy of current aid-reporting systems. The paper’s executive summary states that it analyzes the transparency, quantity (adequacy) and quality (effectiveness) of aid for nutrition
by mapping investments made by key bilateral, multilateral
and private donors from 2005–2009 in a crucial set of nutrition interventions proven to have a direct impact on reducing
undernutrition. On the basis of this analysis, the paper then
answers three crucial questions – is enough money being invested in the right interventions? Is money being invested at
the right time? Are interventions reaching those most affected
by undernutrition?
While there were some challenges in carrying out the
research, the report’s conclusions are important and need to

What’s New

sIGHT AND L IFE | Vol. 26 (3) | 2012

be considered going forward. Firstly, investment in nutrition
is inadequate and accounts for only approximately 1% of the
estimated US $11.8 billion required to tackle undernutrition.
Secondly, comprehensive programs which deliver the full
package of direct nutrition interventions were inadequate,
with only 2% of funding. In addition, nutrition programs were
mainly delivered through the health sector, or in response to
humanitarian crises. Thirdly, it would appear that aid is not
necessarily directed at countries with the highest burden, and
that although fulfillment of individual donor commitments
varied widely, collectively there was a negative trend indicating that donors failed to deliver 11% of their commitments.
The paper makes it clear that much has to be done on an ongoing basis to effectively track investments and that there is a
need for a robust and standardized system of reporting.

The full paper can be downloaded from:
www.actionagainsthunger.org/blog/new-report-showsinadequacies-aid-investment-nutrition

Where are Investments in Nutrition Being Spent?
	Forty-four percent of investments in direct nutrition interventions were allocated to projects to reduce micronutrient
deficiencies, 40% to treat malnourished children with special foods, and 14% to promote good nutritional practices.

Must-Subscribe-to Newsletters
If you are working in the field of maternal, infant and young
child nutrition, or in one of the 30 SUN countries, there are
two newsletters that you will find to be vital resources:
Scaling Up Nutrition monthly update
Scaling Up Nutrition (SUN) is definitely growing, with
some 30 countries having now signed up. The progress being
made is a result of a global commitment – the leadership of
countries, the investment of partners and the realization that
we can do far more by working together than any one of
us could do alone. SUN has launched a monthly update that
you can receive by email to keep informed of all the latest
developments. Simply visit www.scalingupnutrition.org and
scroll down to the bottom of the home page where you can
click on the envelope icon and you will be connected to SUN
monthly updates.

1,000 Days Newsletter
The 1,000 Days partnership promotes targeted action and
investment to improve nutrition for mothers and children
in the 1,000 days between the start of a woman’s pregnancy
and her child’s second birthday. Better nutrition during this
crucial period can have a life-changing impact on a child's
future, and can help break the cycle of poverty. The 1,000
Days newsletter is a great way to stay in touch with global
developments, campaigns and new resources. You can sign
up on the homepage at: www.thousanddays.org

Both SUN and 1,000 Days can also be followed on social media, as can Sight and Life. If you have not yet connected with
us, find us on Facebook and @sightandlife on Twitter, today!
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Latest Resources from the
World Health Organization (WHO)
Electronic Vitamin and Mineral Nutrition
Information System (VMNIS)

Landscape analysis on countries’ readiness
to accelerate action in nutrition

Over the last two years, the WHO has been establishing a process for developing and updating evidence-informed guidelines for micronutrient interventions and biomarkers, as well
as upgrading and expanding the VMNIS. The VMNIS website
now contains over 100 documents related to micronutrients
in six WHO-approved official languages, and is a definitive
source of valuable micronutrient information; surely one to
mark as a “favorite”.

The landscape analysis of readiness to accelerate action in
nutrition is a systematic approach to assessing where and
how to best invest in order to accelerate action in nutrition,
by examining the readiness of stakeholders’ commitment and
capacity to scale up evidence-informed interventions. Eighteen countries have been assessed so far, and country summaries and reports are available for 10 of these (Burkina Faso,
Comoros, Côte d'Ivoire, Ghana, Guinea, Madagascar, Namibia,
Sri Lanka, Tanzania, Timor-Leste). These provide in-depth
country assessment as well as links to final reports and other
relevant documentation.

Visit the VMNIA website at: www.who.int/vmnis/en/

eLENA now available in more languages
The World Health Organization’s electronic Library of Evidence for Nutrition Actions (eLENA), is designed to assist
WHO partners and countries in making informed decisions on
the appropriate actions to improve the health and nutrition of
populations globally. eLENA has recently become more accessible as it is now available in French, Russian and Spanish.

A video on eLENA has also been released and
is accessible via: www.who.int/nutrition.

To view the reports, please visit:
www.who.int/nutrition/landscape_analysis

What’s New
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Survey Toolkit
for Nutritional Assessment

The Centers for Disease Control (CDC) International Micronutrient Malnutrition Prevention and Control (IMMPaCt) program
has launched a Survey Toolkit for Nutritional Assessment to
provide epidemiological support to countries in assessing and
monitoring the elimination of micronutrient malnutrition. The
main purpose of the toolkit is to eliminate the need for survey
planners to create various tools from scratch for each new
survey.
The toolkit is structured according to the sequence in which
survey planning and implementation generally progress, but
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a menu system and search function enable a degree of customization; the user can select a particular phase of a survey,
or identify a particular tool or resource that they require. The
resources have been collected from a varied pool and will be
updated as research and best practices evolve.

For more information or to access this valuable
resource, please visit:
www.micronutrient.org/nutritiontoolkit/about.htm

Ricardo Uauy
Honored in Chile

Ricardo Uauy

Congratulations to well-respected past President of the
International Union of Nutritional Science (IUNS), Professor
Ricardo Uauy, who has recently received the National Award
for Science and Applied Technologies in Chile for his contributions to public health policy in his home country, and for more
than 250 scientific publications in both national and international journals. The nutrition community salutes his valuable
contribution to global nutrition.
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Editor’s note: Sight and Life publishes notices of, and sometimes
reviews, recent publications which may be of particular interest to our readers. However, no publications other than Sight
and Life publications are available from us, nor do we have any
privileged access to them.
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Present Knowledge
in Nutrition 10th Edition
Editors: John W Erdman Jr, Ian A MacDonald, Steven H Zeisel
Publication details: ISBN: 978-0-470-95917-6, Paperback,
1328 pages, July 2012, Wiley-Blackwell
Nutrition is a topic of critical importance not just within the
scientific community or for those directly related to the nutrition industry, but for the entire world – large populations and
individuals alike. Present Knowledge in Nutrition, 10th Edition,
is a definitive reference volume providing comprehensive
coverage of all aspects of human nutrition. It captures the
current state of this vital and dynamic science from an international perspective, featuring nearly 140 expert authors from
14 countries around the world.
Present Knowledge in Nutrition aims to cover a vast range
of nutrition-related topics including micronutrients, systems
biology, immunity, public health, international nutrition, and
diet and disease prevention. Individual chapters deal with topics ranging from micronutrients such as carotenoids, vitamins,
zinc, iron and folate, to the macronutrient components of our
diet such as carbohydrates and proteins, and the role of dietary
fiber. The book also highlights the complexity of nutrition as
a whole, covering the changing nutritional needs of different
age groups from adolescence to old age, and the consequences
of poor nutrition on systemic health as well as specific conditions such as gastrointestinal disease, liver function and
diabetes. Food security, nutrition monitoring, nutrition in humanitarian crises and other global concerns are also addressed.
Now condensed to a single volume, this 10th edition contains new chapters on topics such as epigenetics, metabo-

lomics, and sports nutrition. The remaining chapters have
been thoroughly updated to reflect recent developments.
Suggested reading lists are now provided for readers wishing
to delve further into specific subject areas. An accompanying
website provides book owners with access to an image bank of
tables and figures as well as any updates the authors may
post to their chapters between editions.
Available in both print and electronic formats, Present
Knowledge in Nutrition will serve as a valuable reference for
researchers, health professionals, and policy experts as well as
educators and advanced nutrition students.

For more information, please visit
http://eu.wiley.com/WileyCDA/WileyTitle/productCd0470959177,descCd-collegeEdNotes.html

Reviews & Notices

Notice of Publication

Levels and Trends
in Child Mortality
Report 2012:
Estimates Developed
by the UN Inter-Agency
Group for Child Mortality
Estimation
Editors: Danzhen You, Jin Rou New and Tessa Wardlaw
Publication details: Copyright © 2012 by
the United Nations Children’s Fund
With only three years remaining before the 2015 Millennium
Development Goals (MDGs) deadline, we learn in the Levels
and Trends in Child Mortality Report 2012 that although the
world has made substantial progress in reducing the under-

five mortality rate, this progress has not been enough, and the
target risks are being missed at the global level. These are the
regrettable but true findings of the UN Inter-Agency Group for
Child Mortality Estimation (IGME) that includes UNICEF, WHO,
The World Bank and the UN Population Division of the Department of Economic and Social Affairs that was established in
2004.
If the MDG target is to be met, an annual rate of reduction
in under-five mortality of 14.2% is required between 2011 and
2015, which is significantly higher than the 2.5% achieved
between1990–2011. Only 15 of the 66 countries with a high
under-five mortality rate (at least 40 deaths per 1000 live
births) are on track to reach MDG 4.
What stands out in the report is the fact that two-thirds
of these child deaths were preventable; the inequities in child
mortality between developing and developed regions remains
large; and under-five deaths are increasingly concentrated
in sub-Saharan Africa and Southern Asia – 83% in 2011. The
reality is that unless substantial progress is made in the coming years, the number of under-five deaths in the world may
stagnate or even increase in sub-Saharan Africa because the
number of live births and the population of children under the
age of five are set to grow so rapidly.
It is clear that systematic action is required to reach women
and infants with effective care urgently. Highly cost-effective
interventions already exist and are feasible even at a community level. Accelerating the reduction in under-five mortality
is therefore possible by expanding effective preventative and
curative interventions that target the main causes of postneonatal deaths (pneumonia, diarrhea, malaria and undernutrition).
These must be accompanied by empowering women by removing financial and social barriers to accessing basic services,
encouraging innovations that increase the supply of critical
services, and increasing the accountability of health systems.
Success Stories
Although meeting the MDGs will be a challenge, progress is
in fact being made in many places, and there are positive
and encouraging stories around the world. To read inspiring
examples of what is being done to achieve all eight MDGs
through innovative projects taking place from Afghanistan
to El Salvador, please download the MDG Countdown 2012
document at: www.dfid.gov.uk/Documents/MDG-Countdown2012-3-pager.pdf

To download the full report, please visit:
www.unicef.org/videoaudio/PDFs/UNICEF_2012_child_mortality_for_web_0904.pdf
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Notice of Publication

The Vitamin A Story
Lifting the Shadow
of Death
Author: Richard D Semba
Publication details: ISBN: 978-3-318-02188-2,
hardcover, XVI + 208 pages, Karger Publishers, 2012
The Vitamin A Story: Lifting the Shadow of Death is a new book
by Dr Richard D Semba, detailing how lack of vitamin A lies
at the root of the most common and preventable immune
deficiency disorder in the world today. Lack of vitamin A affects eyesight and can lead to blindness. It also weakens the
immune system, increasing the risk of death from infectious
diseases such as diarrhea and measles.
The Vitamin A Story shows how vitamin A deficiency affected millions of people throughout history, well before the
vitamin’s existence was even known to scientists. For example,
it recounts the impact of vitamin A deficiency in cases of
night-blindness in navy crewmen in the 1800s, and explains
disparities in death rates between black and white soldiers
during the US Civil War.
Accessible to both intellectually curious lay-readers and
specialists, this book is a useful resource for a range of individ-

uals. Public health professionals, nutritionists, and historians
of science and medicine have much to learn from it about the
cultural and scientific origins of their disciplines. Likewise,
readers interested in military and cultural history will learn
about the interaction of health, society, science, and politics.
The author’s presentation of vitamin A deficiency is likely to
become a classic case study of health disparities in the past as
well as the present.
Vitamin A deficiency has only been recently recognized as
an immunodeficiency disorder. Unlike AIDS, which is caused
by a virus (HIV), this disorder is caused by a missing vitamin,
and is completely treatable and preventable. “We have the
knowledge to eliminate vitamin A deficiency from the face of
the earth. We are prevented only by the folly of human indifference and misguided ideology,” says Dr Semba, who is the
inaugural W Richard Green Professor of Ophthalmology at the
Wilmer Eye Institute of the Johns Hopkins School of Medicine.
“This book is a call to action to narrow the gap between scientific breakthroughs in micronutrient supplementation and
food fortification, and the distribution to deficient populations
in developing nations.”

For more information, please visit
http://content.karger.com/ProdukteDB/produkte.asp?Aktion=sho
wproducts&searchWhat=books&ProduktNr=256966
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Notice of Publication

Manual on Vitamin A
Deficiency Disorders
(VADD)
Editors: Donald S McLaren, Klaus Kraemer
Publication details: ISBN: 978-3-318-02143-1 XII + 192 pages,
hardcover, Karger Publishers, 2012
The Manual on Vitamin A Deficiency Disorders (VADD) is a
comprehensive handbook updated with the latest information
in the field of vitamin A deficiency (VAD). VAD is a significant
part of general malnutrition that, in the majority of cases,
especially in children, leads to failure to thrive and to develop
properly. Moreover, apart from adverse effects on health and
survival in general, VAD can lead to a form of blindness known
as xerophthalmia, and is also frequently accompanied by various infections. It has become evident that even mild degrees
of VAD (and all other forms of nutritional deficiencies) have
important adverse implications for health and must be tackled
effectively.
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Vitamin A deficiency disorders are one of the most prevalent
deficiency disorders today, but also one of the most highly
preventable. The presence of up-to-date, comprehensive and
accessible information on the topic is therefore tremendously
helpful to those dealing with the treatment and prevention of
VADD, as well as those seeking a more general understanding of the scope and implications of these potentially lifethreatening disorders.
This publication systematically presents detailed and
up-to-date information on every relevant aspect of VADD,
with particular emphasis on providing an outline of their
setting, nature, and significance. The manual begins with
detailed explanations of the nature of vitamin A and its properties, and goes on to describe its effects on human health
and development. Subsequent chapters cover everything from
vitamin A in nutrition – including detailed information on
vitamin-A- and β-carotene-rich foods – to the development
and treatment of medical disorders caused by a lack of
this essential micronutrient.
The latest available data on the global occurrence of
VAD from the World Health Organization is included, as well
as cutting-edge scientific information. The book also benefits
greatly from the work of previous generations of scientists
and policy-makers. While it contains a significant amount of
scientific data, it is written in an accessible style that is sure
to encourage even interested laypersons to develop a working
understanding of the ways in which vitamin A deficiencies
impact health and general well-being.
The Manual on Vitamin A Deficiency Disorders (VADD),
while originally published by Karger Publishers, has also been
published by Sight and Life Press and is available free of charge
exclusively to those working to treat and prevent VADD in developing countries. Individuals from these regions wishing to
obtain a copy should contact Sight and Life with their request.

For more information, please visit
http://content.karger.com/ProdukteDB/produkte.asp?Aktion=s
howproducts&searchWhat=books&searchParm=toc&Produkt
Nr=257241 and http://www.sightandlife.org/media/books.html
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Publication Review

Annals of Nutrition
and Metabolism:
The Discovery
of the Vitamins
100th Anniversary
Special Issue
Editors:
RD Semba, Baltimore, Md.
K Kraemer, Basel
Fittingly in the centenary of vitamins, The Annals of
Nutrition and Metabolism: The Discovery of the Vitamins 100th
Anniversary Special Issue describes the nature and functionality of vitamins in their historical perspective. The opening
paragraph of the introduction provides a concise and compelling summary of their continuing importance: “Hardly a
day passes when we do not hear about vitamins in the news
or are not reminded about the vitamin content of the foods
we eat.” This book describes why we are still talking about
vitamins with such fascination today, and it equips us the
scientific and historical terms of reference to participate in
an educated discussion of the vital role they play in ensuring
health and well-being.
Vitamins are defined as organic substances that cannot
or can only partially be synthesized by the body, and are
essential in minute amounts for health and well-being. “The
biological functions of vitamins are remarkably varied,”
continue the authors in their introduction, “as reflected by
the diversity of deficiency syndromes that arise when a single
vitamin is missing. These include: scurvy, pellagra, beriberi,
bleeding disorders, rickets, and osteomalacia, increased
susceptibility to infections, blindness, and death. Vitamins

1

p. 185

are essential for good health throughout every stage of the
human life cycle: from pregnancy, through infancy and childhood, and into adulthood and old age. Our bodies need vitamins to grow, function, stay healthy, and prevent the onset of
disease.”1
Two billion people experience “hidden hunger”
Despite the pivotal discovery of the concept of “vitamines” by
the Polish-American biochemist Casimir Funk in 1912, however, and despite all the advances in vitamin science that have
occurred in the intervening century, globally there are still
inadequacies of vitamin intake which cause vitamin deficiencies. The introduction points out the stark fact that “One billion people – 1 in 7 – suffer from a lack of access to food, and
at least 2 billion people around the world experience “hidden
hunger” and do not receive an adequate supply of vitamins
and minerals (micronutrients). Even in the developed world,
where nutritious foods are more plentifully available, shifting
patterns of diet and lifestyle are leading to nutritional gaps,
especially of the vital vitamins.”1
The publication is divided into separately authored articles
covering, in sequential order: On the ‘Discovery’ of Vitamin  A by
RD Semba (Baltimore, Md.); History of the Discovery of Vitamin
D and Its Daughter Steroid Hormone by AW Norman (Riverside, Calif.); Vitamin E History by E Niki (Ikeda) & MG Traber
(Corvallis, Oreg.); The Discovery of Vitamin K and Its Clinical
Applications by G Ferland (Montreal, Que.); The Discovery of
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Thiamin by KJ Carpenter (Berkeley, Calif.); The Discovery
and Characterization of Riboflavin by CA Northrop-Clewes
(Cambridge) & DI Thurnham (Coleraine); A History of the
Isolation and Identification of Folic Acid (Folate); IH Rosenberg
(Boston, Mass.); A History of the Isolation and Identification
of Vitamin B6 IH Rosenberg (Boston, Mass.); The Discovery
of Vitamin B12 by JM Scott & AM Molloy (Dublin); The Discovery
of Niacin, Biotin, and Pantothenic Acid by DJ Lanska (Tomah,
Wisc.); A Brief History of Choline by SH Zeisel (Kannapolis,
N.C.); The Discovery of Vitamin C by KJ Carpenter (Berkeley,
Calif.); and Nobel Laureates in the History of the Vitamins by
E Souganidis (Baltimore, Md.).

“Even in the developed world,
shifting patterns of diet and lifestyle
are leading to nutritional gaps,
especially of the vital vitamins”
Our developing understanding of vitamins
The book’s final chapter offers a powerful impression of the
extraordinary importance of the development of vitamin science in shaping our understanding of the world in which we
live today: “Research on vitamins has advanced considerably
over the past 100 years with numerous advancements in the
fields of biochemistry, medicine, and nutrition… Nobel Prizes
were awarded primarily for the identification, isolation, and
synthesis of vitamins. Additional awards recognized the role
of specific vitamins in disease processes. The awarding of over
10 Nobel Prizes in Chemistry, Physiology or Medicine in the
last century has recognized the seminal work of numerous
scientists and physicians and showcased multiple important
advancements in vitamins research.”3
It is worth quoting this account at some length, for it presents an excellent overview of the history of the development
of vitamin science as a whole: “While the study of vitamins
has come to the forefront of scientific research within the last
100 years, the role of vitamins in health has been well-appreciated for centuries through multiple disease processes. Scurvy,
first described by Hippocrates in the 5th century BC as an
ailment marked by ‘foetid breath, lax gums, and h[e]morrhage

3
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from the nose’, became more prevalent around the 15th century
as it plagued passengers and crew on long-distance voyages
oversees to the New World. Despite the early work of Scottish
naval surgeon James Lind (1716–1794), who showed that consumption of citrus fruit could treat scurvy, the identification
and isolation of vitamin C did not occur until 200 years later.
Much in the same way, the clinical manifestations of beriberi
were described more than 1,300 years ago in Chinese medical
treatises prior to being encountered by Western physicians
in colonial South and East Asia. Thomas Christie, a British
army physician serving in Sri Lanka in the early 1800s, tried
treating beriberi by incorporating citrus fruits into the diet
but had little success. It was not until the 20th century that the
mystery of beriberi was solved and the focus of vitamin related
research transitioned from observing and attempting to treat
the associated disease processes to identifying, isolating, and
purifying the responsible vitamins.
“The process of naming and classifying vitamins involved
multiple efforts to try and best capture the nature of these novel substances. In 1912, while working on the mechanism underlying beriberi, Polish scientist Casimir Funk (1884–1967)
first coined the term ‘vitamine’, a combination of ‘vital’ and
‘amine’. American biochemist Elmer McCollum (1879–1967)
was opposed to this classification because the ‘fat-soluble A’
substance he had recently uncovered did not contain nitrogen
and therefore could not be classified as an amine. Ultimately, it
was British biochemist Sir Jack Cecil Drummond (1891–1952)
who suggested combining the term ‘vitamin’ with the letters
of the alphabet. Since then, the word ‘vitamin’ has come to
define a field of research that extends beyond Funk’s original
definition of ‘a substance preventing the special disease’ and
has managed to bridge nutrition, biochemistry, and medicine
among countless other fields over the course of a century.
Above all, vitamins have come to provide a strong foundation
for the field of nutrition that has led to the treatment of multiple well-known diseases, the awarding of over 10 Nobel Prizes,
and the initiation of vitamin supplementation and fortification
programs around the world.”4
A key reference work
Support for vitamin supplementation and fortification programs around the world lies at the heart of Sight and Life’s
work, as does support for the evidence behind such programs.

⇢
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At a time when scientists are speaking of a “renaissance” in
vitamin science, in which our growing understanding of
the subtlety and complexity of gene-nutrient interactions is
revealing completely new possibilities in the management
of both communicable and non-communicable diseases, it is
extremely helpful to be able to draw on such a substantial and
accessible reference work as The Annals of Nutrition and Metabolism: The Discovery of the Vitamins 100th Anniversary Special
Issue. Provided with illustrations of the chemical structures of
the various vitamins, diagrams and tables outlining their mode
of action, and photographic portraits of the founding fathers
of vitamin science, it may be dipped into by readers wishing
to check a fact or figure or else read at leisure by those seeking
a broader understanding of the nature and significance of
vitamin science yesterday, today and tomorrow.
Many familiar faces appear in this volume, from that of
Casimir Funk himself to that of the diabetic dog used by
Charles Best and Fredrick Banting in their experiments with
insulin. The familiarity of these iconic images should not blind
us to the extraordinary brilliance of the early heroes of vitamin
science, or to the plight of the anonymous millions around
the world who today continue to suffer the results of a vitaminpoor diet, “hidden hunger”. For anyone interested in the

relation between nutrition and public health, whether in the
capacity of scientist or as a layperson, a nutritionist or a parent
preparing the evening meal for the family, The Discovery of
the Vitamins provides invaluable food for thought – and material for argument.

Reviewed by:
Jonathan Steffen, The Corporate Story, Windsor, UK
Email: jonathan.steffen@corporatestory.co.uk
The Annals of Nutrition and Metabolism: The Discovery
of the Vitamins 100th Anniversary Special Issue
is available from S Karger, Medical and Scientific Publishers
Print: 2012, Vol. 61, Issue 3; Basel, Switzerland
ISSN 0250–6807
ISBN 978–3–318–02288–9
Online: e-ISSN 1421–9697
Website: www.karger.com/anm
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Announcing Sight and
Life’s “Vitamins in my Life”
Essay Competition 2013
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Editor’s note: Sight and Life sometimes reviews websites which
may be of particular interest to our readers. However, we are not
responsible for the contents or reliability of any external, independent websites to which we provide links, nor do we necessarily endorse the views expressed on these websites.

Website Review

100 Years of Vitamins
www.100yearsofvitamins.com
Vitamins are essential for good health through every stage
of the human life cycle. Despite our knowledge of the essential
contribution that vitamins make to our health and well-being,
however, at least two billion people worldwide suffer from
“hidden hunger,” and fail to receive an adequate supply
of vitamins and minerals. Even in the developed world, where
nutritious foods are more plentiful, shifting patterns of diet
and lifestyle are creating nutrition gaps, especially as regards
the most essential vitamins.

2012 is the centenary of the creation of the concept of
“vitamines” by the Polish-American biochemist Casimir Funk.
In this milestone year, Sight and Life and DSM have launched
www.100yearsofvitamins.com – a website full of fascinating
insights into these essential organic nutrients. From the
economic cost of malnutrition to the changing role of vitamins
in high-performance sports, this website is full of fascinating
information – a key resource for anyone interested in the
crucial role that vitamins play in our lives today.

Sites & Reviews
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Website Review

The Facts about Vitamins in Nutrition
www.vitamin-basics.com
Did you know that the average adult in industrialized
countries eats about 600 g of food per day on a dry-weight
basis, of which less than 1 gram consists of vitamins? Do you
know which of the vitamins are fat-soluble and which are
water-soluble? And can you list the Nobel Prize winners whose
work has been directly associated with vitamin science?
For answers to these questions, and many more interesting
facts and figures beside, please visit the recently launched
website www.vitamin-basics.com. Packed with valuable and

clearly presented information, Vitamin Basics can be read
online or downloaded as a PDF. Chapters on specific vitamins
can also be downloaded individually for ease of reference.
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Disclaimer
You are free to share,
including to copy, distribute
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