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research on the delivery of
nutrition interventions world-wide”

* International Society for Implementation Science in Nutrition

Welcome
Time to Embrace the Implementation Challenge
Dear Readers,
This second issue for 2014 marks the start of a new journey for
Sight and Life.
Many of you will have visited our website (www.sightandlife.
org) and noticed our new design, new messaging, and new areas
of strategic focus. Others, through conversations with the Sight
and Life team, will have learned that, going forward, Sight and
Life will focus on creating enabling environments, building capacity and leadership, and implementation science. We believe
that by emphasizing people, policies, and programs, we can
make significant progress towards addressing the challenges of
malnutrition.

“By emphasizing people,
policies, and programs, we can
make significant progress”
Where the rubber meets the road
I am very excited to present this issue, which focuses on implementation science. We highlight the many factors and processes, the complexity and the challenges that we face to deliver
the right intervention to the right person. I would like to thank
Alfonso Panduro for our cover drawing and his artistic impression of implementation science. It is not easy to capture the complexity of implementation in one photograph or image. What I
like about Mr Panduro’s image is how the icons – representing
food, water, technology, health professionals, information, quality, community mobilization, and health education – flow in one
direction and come together for us to deliver one essential intervention, such as vitamin A pictured on the cover. For me, this
image highlights the many elements at play in both the supply
of, and the demand for, nutrition interventions: implementation
science can give us the tools to make sense of the complex environment in which we are tasked to deliver not just one but many
interventions across numerous communities in a short time span.

We are extremely fortunate that two of nutrition’s most prestigious scholars, Drs Jean-Pierre Habicht and Gretel Pelto, have
written an eloquent commentary that explains what implementation science is for nutrition. We also showcase an implementation warrior, Dr Rolf Klemm, in our Day in the Life feature. The
reason why I’m especially excited about this issue is that, as a
practitioner, I believe that implementation is where “the rubber
meets the road” – where everything matters at the precise moment that we deliver the intervention that results in an improved
outcome for the user. But to get to that “moment” requires a
long journey beforehand (and afterwards as well, in fact!). This
is what I refer to as the continuum of implementation. It is more
than program implementation. And it is along this continuum
that our toughest challenges lie.
Some of these challenges are situated upstream from implementation. At the Micronutrient Forum 2014 Global Conference in Addis Ababa, Ethiopia, in June, Dr Rolf Klemm shared
his thoughts on the trials that scientists face in the policy arena:
“Translating research evidence into public health policies and
programs is rarely logical and linear … The translational process
is often far more complex and disjointed than most researchers
anticipate, and few studies have documented the factors that
influence whether policy-makers use evidence when developing
policies.” In fact, we don’t really understand how scientific evidence matters for politicians, and, when precisely it is used to
inform the policy process. What information do policy-makers
really need to set effective policies, and how can we use implementation research to help them make evidence-informed policy decisions? This is just our first set of challenges. Meanwhile,
Dr David Thurnham’s article provides a thoughtful treatise on
evidence-informed policy-making, amplified by commentaries
from Drs Kathryn Dewey and Patrick Stover.
Other challenges lie within the delivery portion of the continuum, beginning with planning and design, moving through
implementation, and extending ultimately to monitoring and
evaluation. Many of our nutrition programs encounter formidable challenges at the planning stage. For example, do we
have the right delivery platform – one that can carry the intervention through the program? This includes the infrastructure,
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table 1: Terms commonly used in implementation science.
Definition

Example

Implementation science Also referred to as delivery science.
in nutrition

The science of determining whether the right interventions are

Use of mixed methods to examine the adoption and

happening in the right place, at the right time, delivered in

implementation of evidence-based interventions within

the right way, for the right people, in order to bring about the

organizations, strategies for their delivery, and how well

desired outcome.

those interventions are used by the target audience.

Systematic examination of the activities required to

Evidence generated by implementation science should be

deliver nutritionally balanced hot lunches to primary school

generalizable to similar settings or programs.

children in a rural area to address food insecurity and improve

Quantitative and qualitative research methods applied in a fully

Operations research would be used to determine

operational program to critically examine process and structures

why certain schools are not receiving the ingredients

for improvement (i.e., solve local operational problems). The

for the meals from the local farms and what should be done

research findings are difficult to extrapolate beyond “learnings”.1

to overcome this problem.

Large and comprehensive programs that interface directly with

School lunch programs are a platform where the program meets

school attendance.
Operations research

Delivery platforms

the target user, such as Child Health Days, Social Safety Nets, and the child who is to benefit from school meals.
School Feeding Programs.
Delivery systems

A network of organizations often structured around a service

In the example of a school feeding program, each school is part of

function (e.g., health, education, agriculture) that is involved with a network of schools in the community and district. The schools
the delivery of a specific program to a specific target group. There belong to the regional/national education system that sets the norProgram theory

are multiple delivery platforms within any delivery system.

mative, administrative, and organizational objectives for schools.

An explanation for how a set of activities (intervention)

Nutritionally balanced meals are provided at schools

contributes to a specific outcome through a series of

(intervention). The meals are prepared and served by local

intermediate results.2

volunteers every day (intermediate outcome). Lunch meals
encourage children to come to school (final outcome) and
meals ameliorate food insecurity (impact).

1

Reem JHF, Adam T, Becerra-Posada F et al. Defining research to improve health systems. PLOS Medicine. 2010: 7 (11).

2

Funnel SC, Rogers PJ. Purposeful program theory: effective use of theories of change and logic models. San Franscisco: Jossey-Bass, 2011.

staff, and management structures. At this point, examining the
platform’s intervention-carrying capacity would be useful, and
operations research could help us answer that question. Furthermore, many of our programs are designed in meeting rooms,
without sufficient input from the program beneficiaries. Would
a commercial company design a consumer good /product without consistent feedback from the intended customers? I suspect
not. Yet we often design our programs with limited insight into
what drives behavior and motivates individuals to deliver or
use the services we plan to offer. This is why I so value the
approach employed by the University of British Columbia to
elicit user feedback at every phase of program design. As Dr
Judy McLean reports, this formative research effort, which was
conducted across six countries, made use of such methods as
focus groups and key informant interviews to ensure that the
needs, expectations and experiences of the end user are met.
Turn to page 26 to learn more.

“We often design our programs
with limited insight into what drives
behavior and motivates individuals”
Ensuring program implementation
Even if we manage to overcome the policy, planning, and design hurdles, the next challenge is to ensure that the program is
implemented. It sounds simple enough to “implement the program.” But for those of us who work, or who have worked, on
the front lines, we know that effective programs are those that
have the right people doing the right thing, in the right place, at
the right time. In “scientific speak”, this means that we have to
get our program coverage, fidelity of implementation, utilization,
and adherence right. It also means putting in place the support
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Definition

Example

Coverage

A set of services delivered by geographic location
or to eligible participants.

children attending primary schools in the district.

Fidelity of

How well the intervention is delivered as intended, according

Fidelity of implementation for school lunch can be measured by

implementation

to the protocol or plan.3

The number of children that receive the school lunch from all the

comparing the nutritional quality of the meals served to what was
specified in the school meal protocol.
Indicators can be generated to measure fidelity of implementation.
For example, the frequency of actual meals prepared as compared
to the total meals specified in the protocol in the school year.

Program utilization
and adherence

Program utilization: number of eligible participants who use the

In a school lunch meal, those that receive the school lunch

program services. Program adherence: is the proportion of

meal would have “used” the services, while only those that eat

those that use the services, how many adhere to the program

the meal (they do not refuse to eat because the food tastes bad)

components. Program utilization and adherence are important for would have adhered to the program.
understanding exposure to the specific program. Many failures of
program design become apparent when utilization and adherence
are examined.
Program monitoring

Formal data-gathering systems to assess how well the program is

This would be the daily record sheets kept by the school regarding

meeting pre-established criteria.

how many times the school meals were fed to the children, how
many children were issued with a school meal, and how many
children ate the school meal.

Process evaluation

Process evaluations are conducted by external parties to

A university professor is hired to conduct a qualitative evaluation

measure the efficiency of the program.4 Process evaluations

that examines how the program components are linked to the pro-

inform program improvement.

gram performance. The evaluation explores the entire causal chain
between the program inputs, the processes and the outputs, and
delivers a report aimed at improving the efficiency of the program.

3

Peters DH, Adam T, Along O, Akua Agyepong I, Tran N. Implementation research: what it is and how to do it. BMJ. 2013; 347: 6753.

4

Independent Evaluation Group. Impact Evaluations: Relevance and Effectiveness. Washington DC: World Bank Group, 2012.

systems that are necessary for team members to do their work
and do it well. Yet training and supervision represent a common
implementation challenge: regardless of where we are and the
type of program involved, we all usually know that the training
could be improved. So why not use science to examine different
approaches to training, frequency of training program, and supportive supervision? Turn to our summary of the Sight and Life
Learning Center article, where we highlight some considerations
for training staff. You can also read about an innovative training
approach on page 88.
“One of the great mistakes is to judge policies and programs
by their intentions rather than their results,” wrote the American economist and statistician Milton Friedman. This raises the
question of program monitoring and evaluation. The only way to
know if a program is truly being delivered is to monitor its delivery. In addition, we need monitoring systems in place to provide
timely information for program improvement, as sadly there are

many programs that go through various iterations of monitoring
data without any significant improvements being made to their
design or execution. Information systems technology can be a
very powerful tool here, and the article on page  103 that shares
the PECS mobile system for monitoring vitamin A programs
makes fascinating reading.
While most of us are familiar with impact evaluations, we
would like to familiarize our readers with process evaluation.
In this issue of Sight and Life, we present a process evaluation
of a home fortification program in Madagascar. Process evaluation provides critical inputs regarding a program’s theoretical
consistency with the selected theory; how well the program has
considered the relevant context for its implementation; the ethical base for program theory; the intended use and purpose of
the program; and whether the program is worth the time, effort,
resources given the purpose. All these concepts are described
by Sue C Funnel and Patricia J Rogers in their book Purposeful
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Program Theory: Effective use of theories of change and logic
models (John Wiley & Sons, 2011). Imagine the lessons we could
share with program owners and policy-makers if we used process
evaluations more regularly. Imagine how much easier it would be
to improve the efficiency of our programs and scale-up!

“Imagine the lessons we could
share with program owners and
policy-makers if we used process
evaluations more regularly”
Nutrition’s new frontier
Implementation science is nutrition’s new frontier. It will help
us deliver on our promise to reduce hunger and malnutrition.
As a practitioner, I encourage scientists and policy-makers to
learn from those on the front lines – the implementers and the
users of services. As a scientist, I encourage program managers
and policy-makers to invite university professors and researchers into your communities and to work together towards finding
solutions to nutrition delivery challenges.
Implementation science should bridge the divide between
research and practice. It should give us a common language and
a unified voice. Implementation science is not about how we see
the world differently; it is about wanting to see a better world.
Join us on this journey.

“True genius resides in the capacity for
evaluation of uncertain, hazardous,
and conflicting information.”
Winston Churchill

With warm regards,

Eva Monterrosa, PhD, MS, RD

Correspondence:
Eva Monterrosa, Scientific Manager Sight and Life
4002 Basel, Switzerland
Email: eva.monterrosa@sightandlife.org
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Implementing Interventions
to Deliver Nutrition
Jean-Pierre Habicht,
Gretel H. Pelto, Graduate Professors,
Division of Nutritional Sciences,
Cornell University, Ithaca, NY, USA

Malnutrition is still widespread in many countries, although we
have the scientific knowledge about biological interventions
to deal with all the major deficiency diseases. The validity of
this biological knowledge has been verified in both laboratory
and clinical settings. Moreover, the application of this knowledge in community-based trials around the world has established the validity of the biological translation to individuals
in populations who suffer from deficiencies. What is missing is
the knowledge about how to deliver these biological interventions to the large numbers of people (especially women, children and the elderly) who need them most. Implicit in this statement is the belief that reaching all the individuals who suffer
from the effects of nutritional deficiencies is not only a matter
of economic resources and political will. Although insufficient
resources play an important role in inadequate implementation of interventions, there is also extensive and serious lack
of knowledge about how to do it. Beyond curing deficiencies,
prevention is even more important, and this is the ultimate goal.

“Recognition of the need for
science to deliver nutrition is
widespread today”
Recognition of the need for science to deliver nutrition is
widespread today among experienced nutrition program officers.1 However, societal investment in delivery research is extremely weak, not only in nutrition but in public health more
generally, particularly in public health interventions directed at
preventing morbidity and mortality in children in low-income
countries. For example, in 2007 only 3% of health science funding was related to the implementation of biologically proven
interventions in child health.2 For those concerned with malnutrition, this lack of concern with implementation research is
compounded by the fact that only 10% of scientific funding for

Gretel H. Pelto, Jean-Pierre Habicht.

health is related to the health of the poor.3 The result is that
much less than $3 per $1000 of scientific funding for health is
available for implementation research related to nutrition interventions.
The two key issues are: Can science contribute to implementation of the delivery of nutrition? And: Do we need a society
explicitly dedicated to the implementation science of nutrition?
Can science contribute to the delivery of nutrition?
Science has made major contributions to nutrition, from the intramolecular level to the evaluations of interventions. Is there a
separate level of science that is different for the study of implementation than for the other aspects of nutrition? To answer that
question, it is important to differentiate between:
> discovery sciences;
> verification sciences; and
> implementation sciences.
In nutrition, the discovery sciences are dedicated to identifying putative nutritional problems, elucidating their biology
and their behavioral determinants, uncovering the consequences of the problems, and postulating remedies for these.
The verification sciences confirm that the putative problems
are of public nutrition concern by virtue of their importance and
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severity. They are also charged with confirming the biological
efficacy of interventions through community trials.4 They do not
yet confirm the behavioral chains that deliver nutrition except in
highly controlled situations.
Implementation sciences have the responsibility to integrate the previous levels of science in order to deliver nutrition.
The implementation sciences use epidemiological and other
social science methods to identify programmatically relevant
opportunities and challenges by:
1) identifying and facilitating the enactment of policy
instruments (e.g., laws and programs);
2) conducting landscape analysis;
3) conducting formative research;
4) conducting formative evaluation and monitoring strategies;
and
5) conducting impact evaluations.
Recent attempts to develop the concept of the delivery of
nutrition as a flow4 of tangible resources (e.g., nutrients, foods,
fuel and water) and intangible ones (e.g., values, knowledge
and motivation) are resulting in new approaches5,6 and new
methods7 for investigations. The introduction of these methods,
including structural analyses, to study the flows from policy to
ingestion by intended beneficiaries will lead to improved theories and insights.
Implementation science must, however, go beyond merely
identifying issues. It must also provide generalizable approaches and methods to support practitioners in their daily leveraging
of opportunities and resolving of problems. Although there has
been impressive progress, especially in providing advice, much
work remains to be done. For instance, more work is needed to
ascertain whether certain kinds of challenges recur frequently
enough to warrant research that goes beyond “one-off” problem
solving. There are serious problems in creating and using linkages between information and action, particularly in the context
of formative evaluation. The implementation sciences must also
identify issues that require understanding at more basic levels,
and must draw attention to these issues as research questions
for discovery and verification sciences. An example of this is the
challenge of territoriality within and between agencies, programs and nations that inhibit, or even prevent, effective cooperation.

“Implementation science
must provide generalizable
approaches and methods to
support practitioners”

Do we need a nutrition implementation science society?
Are there not already extant societies that implementation
scientists in nutrition could join? For example, a scientific community of health researchers dealing with implementation has
published glossaries8 and founded a journal.9 However, these efforts are squarely focused on public health, and, while nutrition
shares may of the same challenges and opportunities as public
health, it also has some unique features, stemming in part from
its relationship with food-related issues (including food supply,
food production, and food distribution). Moreover, the public
health focus may actually preclude the provision of effective
venues for nutrition. Recently, a public health implementation
journal rejected a submission – without review – writing that our
interests were “out of scope for our journal, which focuses on
implementation of evidence-based practices within the formal
health care system.”
Thus, it is incumbent on the nutrition community to identify how we will foster mutual understanding among nutrition
scientists and practitioners about frameworks, dimensions and
research issues in nutrition. Mutual understanding permits scientists to communicate with each other and with funders, and
also to recruit new and experienced scientists to implementation research. These are important considerations in supporting
the science. Equally important for implementation scientists in
nutrition is creating opportunities to communicate with practitioners to learn from the field what the research needs are. This
again requires a common understanding of frameworks and a
common vocabulary.
So yes, we need an implementation science society. Therefore the new “International Society for the Implementation
Sciences in Nutrition (ISISN)” is a good start. We need a scientific society committed to advancing high-quality research on
the systems and processes for the implementation of nutrition
interventions, supporting professionals and practitioners who
enable, implement, monitor, and improve programs. More importantly, a society can convene practitioners, policy leaders
and scientists to advance research on the delivery of nutrition
interventions world-wide.

“Yes, we need an

implementation society”

⇢
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Correspondence: Gretel H. Pelto,
129 Eastlake Road, Ithaca, NY 14850, USA
E-mail: gp32@cornell.edu
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Sustaining a National MNP
Supplementation Program:
Findings of the qualitative evaluation of the
FORTIDOM pilot trial in Madagascar
Joel Gittelsohn, PhD, Angelica Cristello,
MSPH candidate, Center for Human Nutrition,
Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, USA

doctors. It also resulted in poor motivation of other program
actors to carry out program activities.

 NP product quality issues that persisted throughout the
>M
pilot contributed to both low motivation levels of program
actors and low community demand for the product.

Key messages
>T
 he trial generated multiple lessons learned that are
> Micronutrient powders (MNP) have been developed to

crucial for a planned national scale-up.

address inadequate growth and poor cognitive development
resulting from insufficient chronic consumption of
nutritious foods in infancy.

>T
 he FORTIDOM pilot program in Madagascar used
a market-based model for the distribution of an MNP.

>T
 here is little data, however, that informs the financial and
programmatic sustainability of these models.

>W
 e undertook a qualitative evaluation of the
FORTIDOM pilot program in Madagascar to examine the
effectiveness of the program model.

>T
 he evaluation revealed that strengths of the program
were well-selected MNP price points and a flexible
distribution model, communication materials that were
pre-tested and rooted in formative research, and
engaged community members.

>T
 he main obstacles encountered were product
quality issues, low reach of the product, and high product
discontinuation rates.

>T
 hese obstacles resulted in significant challenges in
sustaining participation of community health workers and

The case for home fortification
Children who do not consume sufficiently nutritious foods both
in quantity and quality do not receive the necessary macro- and
micronutrients for adequate growth and cognitive development.1,2 In Madagascar, for example, only 13% of children aged
6–23 months benefit from adequate complementary feeding,
particularly a diverse diet that provides the minimum daily required vitamins and minerals.2
To address these shortfalls, specialized commodity foods,
such as micronutrient powders (MNP) and lipid-based nutritional supplements (LNS), have been developed to target children
suffering from undernutrition, with positive results. A recent review concluded that “home fortification of foods with multiple
micronutrient powders is an effective intervention to reduce
anemia and iron deficiency in children 6–23 months of age.” 3
Despite multiple controlled trials, less work has been done
to study the factors that influence MNP program success at
the community level. A key challenge is to ensure high MNP
product acceptance and adherence among beneficiaries.4 Another key gap lies in the area of financial sustainability. Scaling
up a specialized commodity food program entails significant
costs, and is burdensome to the overstretched health budgets
of many low- to middle-income countries. Solutions to make
such programs self-sustaining in whole or in part are greatly
needed.
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“Solutions to make commodity

food programs self-sustaining
are greatly needed.”

19

20

SUSTAINING A NATIONAL MNP SUPPLEMENTATION PROGRAM

table 1: Types and amounts of data collected for the FORTIDOM qualitative evaluation.
Data type

Number collected

IDI Central/Regional/District level stakeholder

20

IDI Top Réseau/CSB doctor

11

IDI CHW

10

IDI beneficiary

51

Direct observations

8

Written documents

36

TOTAL (not including written documents)

100

IDI = In-depth interviews | CBS = Centre Santé de Base | CHW = Community Health Worker

FORTIDOM
FORTIDOM, “Fortification à domicile” (home fortification), was a
pilot complimentary feeding and MNP supplementation project
that used social marketing to reduce chronic malnutrition in infants and young children in two districts of Madagascar (Antananarivo and Fenerive Est). FORTIDOM intended to test the feasibility of a market-based distribution model for MNP, employing
different context-specific pricing and distribution strategies to
inform a future planned national scale-up.
The partnership of stakeholders that funded, designed, and
implemented the pilot program from February 2013 through
July 2014 included the United Nations Children Fund (UNICEF),
Population Services International Madagascar (PSI/M), the
National Nutrition Office (ONN) under the Prime Minister of
Madagascar, and various bodies under Madagascar’s Ministry
of Health (MOH) including regional, district, and village-level
health providers.
This paper focuses on the challenges and lessons learned
from the strategies used by the FORTIDOM pilot project and provides recommendations for national scale-up.
Methods
Research Design
The FORTIDOM evaluation reported here used a qualitative approach. Data were collected in three iterative stages,
with earlier stages informing the questions and focus of later
stages.
We used different forms of triangulation. Multiple forms of
data collection were involved, including in-depth interviews
(IDIs), direct observations and project written documents –
leading to methodological triangulation. We worked with multiple stakeholders in Madagascar, including administrators at
the national, regional, and district levels, doctors, community
health workers, and community members (beneficiaries) –
providing stakeholder triangulation. In addition, the analyses

were conducted jointly by both co-authors – a form of investigator triangulation.
Finally, our analyses focused on providing a detailed contextualized understanding of stakeholder viewpoints and responses, using a holistic perspective.
Development of the data collection instruments
The initial interview guides devised before the field visit were informed by previous work5 and also by our review of FORTIDOM
program documents provided before our arrival in the field. This
initial set of guides was created to ascertain beneficiary, doctor,
and central level stakeholder perspectives on nutritional context
and all facets of pilot program activities.
After being translated into Malagasy and rephrased for cultural compatibility, the guides were repeatedly revised throughout the field visit. This was done as often as was perceived necessary by consultants and the research team, who met together
daily to debrief on the preceding day.
Selection and training of data collectors
There were three Malagasy data collectors/transcribers and
two translators. Data collectors conducted in-depth interviews
and direct observations of beneficiaries, CHWs, and doctors at
urban and rural sites in Malagasy. After field work was completed, they were responsible for translating and transcribing
the interviews into French. The two Malagasy translators were
selected by PSI based on their previous collaboration with the
organization, and strong Malagasy, French, and English language skills, to translate all interviews personally conducted
by the consultants.
All data collectors and translators participated in a threeday training led by the consultants. The topics covered included
a summary of the FORTIDOM project, consultancy evaluation
goals and timeline, qualitative research theory, and in-depth
interview, direct observation and transcription methods.

SIGHT AND L IFE | VOL. 28 (2) | 2014

SUSTAINING A NATIONAL MNP SUPPLEMENTATION PROGRAM

Rural mother mixes Zazatomady in rice to feed her son.

Sampling procedures
Sampling took place in urban (Antananarivo) and rural (Fenerive Est, Vavatenina) settings to ensure heterogeneity. Sampling
was conducted purposively in order to identify information-rich
participants that met specific criteria.
Central-Level Stakeholders: At the central level, selected
informants were interviewed who had participated in the planning, design, or implementation of the pilot project.
District- and Regional-Level Administrators: Interviews
with district- and regional-level stakeholders were arranged ahead
of time based on a schedule devised by central-level stakeholders.
Doctors (TR or CSB): Top Réseau (TR) doctors are private practitioners linked with PSI that are in urban sites only. Centre Santé
de Base (CSB) doctors oversee CHWs and treat patients at the district basic health centers that are under the direction of MOH.
Caregivers (mothers, beneficiaries): In urban sites, this
process often involved the TR doctors calling in a client from
the waiting room, or calling mothers on the phone to arrange
a time to meet at a clinic for an interview. At rural sites, the research team would often visit beneficiaries’ homes or their place
of work in the community.
Community Health Workers (CHWs): The CHWs interviewed
were either a community health worker (AC) under the supervision of the MOH, or community nutrition worker (ACN) under the
supervision of ONN. The CHWs were predominantly responsible
for conducting “animations” (group education activities), culi-

nary demonstrations, and “visites à domicile” (house visits), to
educate and follow up with mothers about knowledge and practices related to infant feeding and the MNP, "Zazatomady" (ZZT),
in rural areas.
All consent processes were completed verbally.
Data Collection
The data collection in Madagascar comprised a total of 100 IDIs
and observations, plus written documents (Table 1).
We worked with Malagasy, French and English to produce
this report. Interviews that were conducted in Malagasy were
translated into French (primarily) for the analysis. Key quotes
were translated into English for this paper.
Data Analysis: Coding and thematic analysis procedures
Ongoing engagement and review by partners
The Atlas.ti.v7.0 computer software (Scientific Software Development, Berlin, Germany) was used for data management
and coding of the transcripts. The codebook was developed
in partnership with PSI Madagascar, UNICEF Madagascar and
other partners. Using Atlas.ti.v7.0, the textual data were analyzed drawing from aspects of Grounded Theory,6 incorporating
constructs from social marketing. The process began with lineby-line coding until strong analytic directions were identified. A
total of 9 main coding categories and 177 individual codes were
developed.
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Analysis approaches
Initial analyses indicated divergent views of the different groups
of stakeholders in the study. Therefore, we first created a series of
stakeholder specific reports. Each report (roughly 10–12 pages)
summarized the available information organized in terms of the
research questions, and primary emergent themes – from that
stakeholder’s perspective. We then selected quotes that were
representative of what most respondents of a particular type
have said about an issue, were especially informative, and contextually rich.
Findings
Use of social marketing as the behavior change approach
Social marketing (SM) was the primary behavior change theory
utilized by the FORTIDOM pilot trial. Key characteristics of SM
include use of formative research for program planning, audience segmentation to craft targeted communications strategies,
and an emphasis on ongoing monitoring via process evaluation. Extensive formative research was crucial for designing
the FORTIDOM pilot intervention strategies, and was particularly effective regarding selection of the pricing structure and
materials used for marketing and communication activities. A
form of audience segmentation occurred in the use of different
approaches for supplying the ZZT product and reaching beneficiaries in diverse rural and urban settings. A mix of promotional
strategies was used – including multiple forms of media – very
successfully to launch and build awareness of the program and
the product. Monitoring and evaluation for FORTIDOM included
multiple quantitative process measures to track program implementation.

“Extensive formative research was
crucial for designing the FORTIDOM
pilot intervention strategies”
Distribution strategies
Two primary strategies for sustaining MNP distribution were
tested in the FORTIDOM pilot. In rural areas, 30 sachet boxes of
the MNP were purchased by CHWs from local distribution points
for 100 ariary, and then resold for 200 ariary to local community
members. In urban settings, TR doctors purchased the boxes for
500 ariary, and then sold boxes of MNP for 1000 ariary after an
initial box and consultation of 2000 ariary. Both strategies were
supported through community engagement and locally appropriate media communications, which included program launches in
multiple sites with significant media attention, additional and
ongoing communications materials and activities, and quarterly
group reviews of program actors to monitor progress. This initial

launch was highly successful, and generated a lot of interest and
enthusiasm for the program.
 At the beginning of the program, everyone tried
the product because the mothers were aware
and fully persuaded it was good for their children.
They were convinced.
Central-Level Stakeholder
Profits were kept by the TR doctors and CHWs, which was intended
to incentivize them to promote the product and maintain demand.
The primary successes mentioned by respondents included positive perceptions of the name, packaging, marketing and communication materials and acceptable pricing of the ZZT product. In
addition, loyalty to the product was expressed by some beneficiaries because they were convinced of its health benefits.
 We were convinced by the education and
advertising that was done for Zazatomady.
We wanted our child to be ‘tomady’,
or in good health, too.
	    Rural ZZT user explaining motivation for use
 I appreciate the packaging because the way to use
(the product) is made clear. The written instructions are
reinforced by images, so even those who are
illiterate can understand them.
Peri-urban ZZT user
Successful strategies used in the program that were commonly
mentioned both by beneficiaries and by those distributing the
product included, from the point of view of community members, appreciation of the MNP form (which made it convenient to
use) and the ready availability of a provider of the product. From
the CHW/TR doctor perspective, program strengths included the
quarterly group review sessions, the potential profits associated
with distribution of the product, and deep expressed conviction
of the indispensability of the product, which fueled an initial
strong motivation to distribute it in their communities.
 The group reviews are useful because they are
helpful … Plus, here in the bush, we need to be shaken
once in a while, so the sessions help to re-dynamize
us community health workers.
Rural CHW (ACN)
I know the importance of the product, and I educate
others about it because it’s affordable and easy to use …
Everyone should use it!
District Health Official
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All stakeholders thought that the use of culinary demonstrations as a teaching tool and the use of home visits as a way
to connect directly with mothers were particularly successful
strategies.
 
I do home visits because the mothers,
if we do not stir them a little, have a tendency
to stop or forget [to use the product]. So it’s during
the home visits that we remind them not to forget
to administer ZZT to their child and also
remind them to buy another box if they have
already finished it.
Rural CHW (AC)
Direct challenges to the distribution models
Challenges were found in both distribution/pricing models tested. In rural areas, while deeply motivated to carry out the work
and convinced of the product’s efficacy, CHWs and the staff who
supervised them saw the level of remuneration and human resources as limiting their coverage of all target households. More
specifically, many CHWs viewed the level of remuneration as inadequate to permit conducting required communication activities (cost of culinary demonstration materials, increased time of
VAD required to convince disillusioned mothers, transportation
to more distant communities).
A
 lready our work is voluntary, so we’re in financial
difficulty as it is, and now we have to also pay more out of
pocket [to conduct all required program activities] …
It’s too much for us to handle.
Rural CHW (ACN)
CHWs and doctors mentioned positional challenges where the
ZZT product was viewed unfavorably by some beneficiaries compared to other available ready-to-use supplementary foods. In
addition, possibly inadequate audience segmentation for the
most time-constrained and food-insecure households may have
contributed to reduced compliance with ZZT and nutrition education messages.
 
The majority of mothers are conscious of the
effectiveness: they believe in the product because
they have seen with their own eyes that the children who
took the product have undergone more development
than other children, but I think it’s a question
of habit, because they were told they have to give the
product every day, and given the lifestyle
of people in the bush, they forget …
They’re in a rush to go to the rice fields …
Rural CSB doctor
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More distant households could not be reached with frequency,
leading to low reach of the ZZT product, marketing and communication activities.
 First of all, every time we do education or
communication activities, we have to go far from where
we live because from here to the village lines, it’s a very
far distance. Plus, I’m all alone doing this work. I would
really appreciate having colleagues who help me in this
work because as a team we can disperse and make our
work activities more manageable.
Rural CHW (AC)
In urban areas, low reach was also a factor. TR doctors waited
for beneficiaries to come to them, and so would not actively seek
out people to use ZZT, which they attributed to a lack of time in
addition to human and financial resources.
Indirect challenge: MNP product quality
The MNP product (Zazatomady) was found to suffer from quality
issues soon after the program started. The quality issues deeply
affected perceptions and use of the product, and continued to
affect these factors at the time of the fieldwork (March–April
2014) presented in this paper. Initial perceptions of the product
before actual use were quite positive about the presumed benefits. However, beneficiaries, CHWs, doctors, and administrators
all universally reported problems with taste, odor, and color that
soon directly and negatively impacted use of the product.
 nce children noticed the bitter taste and began
O
to vomit, that put the brakes on the project. Although the
launch was followed by quick product adoption by the
community and a sharp uptake rate, with the bitter taste
the uptake rate dropped. The new batch … it’s not as bad
… The uptake rate picked up again, but I am not sure that it
has reached the peak levels of before.
Central-Level Stakeholder
 At the beginning, everyone really liked the product and
it worked well; the only concern was over the odor and
the color. If these problems are resolved, the pilot should
work without any problems, as long as a solution is found
to maintaining the CHWs’ motivation to execute their
program responsibilities.
District Health Official
Mothers almost universally reported needing to mask the taste
and smell through creative selection of food items or preparation method, with many abandoning it because the baby refused
to eat or became ill (vomiting, reduced appetite) from the way
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 There’s a lot of rumors: it’s a fake product for
them, it’s a contraceptive: ‘our kid will become sterile’.
Some say: ‘After eating the product your child will
get sick,’ this and that.
Rural CSB doctor

Differences in packaging and powder properties among sachets
sampled from different boxes of Zazatomady (Lot 3).

the product altered food taste, smell, and appearance, or because consistent purchase of quality-masking foods was financially unfeasible long-term.
 
It would be better if they could take away the
smell of the product or give it another flavor, because that
was what my child did not like about the product. The
existence of this odor is what caused my child to reject it,
and this is not only the case with my child
but with many other children.
	    Peri-urban mother who discontinued ZZT use
 
Her response was: ‘My child does not like the
product at all because it has a really bad odor,’ and
I told her what the doctor would say, and also talked
about the product advantages for my son, but this
person was unconvinced because she expected a
drastic outcome result that was unrealistic, so she stopped
using it. I then advised her to put ZZT in
yoghurt, and she responded: ‘I don’t have the money
to do that.’
Peri-urban ZZT user
Negative rumors about the purpose of the product began to
emerge that further discouraged its use.

Strategies taken for improving distribution/use of the MNP
To a degree, the quality problem was initially dealt with by stepwise removal of the first discovered bad lots of the product, and
by providing additional education focused on dietary diversification – as a way of masking odor and taste problems. This
proved to be an insufficient response, as the later “good” lot
(lot  3) was also discovered to have quality issues.
Multiple innovations were devised and implemented to deal
with some of the aforementioned challenges and constraints.
Multiple trainings were conducted to deal with the product quality issue, among other challenges. These also included rebuilding
the reputations of community workers that had been negatively
impacted by the poor quality MNP, and regular group monitoring
sessions which permitted community workers to voice their concerns. In addition, the expansion of nutrition education topics to
include greater emphasis on dietary diversification was implemented. Seasonal changes, which led to increased access to a
broader range of flavorful foods, also helped to permit increased
opportunities for beneficiary compliance.
Discussion
The FORTIDOM pilot examined strategies for using market-based
approaches to support an MNP program. Multiple lessons were
learned. Both pricing strategies (distribution models) were perceived as culturally acceptable and financially manageable by the
majority of stakeholders interviewed, but each faced considerable challenges. In the rural area, the 100 ariary/box profit that
CHWs were intended to collect from ZZT as a sales profit margin
ended up being too low to permit CHWs to sustain expected frequency of activities. In peri-urban areas, the price point was unaffordable to many households long term, most often because of
the inability to purchase the foods for recommended food diversification practices, or the food items that successfully masked
the product quality issues. In the urban area, doctors were not
empowered with human or financial resources to visit homes, so
reach was low and rates of product abandonment were high.
The product quality issue overshadowed and greatly influenced these findings. Both TR and CSB doctors all felt that a
stronger understanding of the established benefits of ZZT and its
authorization as an “essential medication” would have helped
build their capacity to promote the product, despite the quality
issues.
Some of the key lessons learned included the need (perceived by all beneficiaries, regional, and district program actors
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interviewed) for enhanced communications and promotional
activities in the community, consideration of alternative modes
for distribution, and suggestions for how to deal with product
discontinuation in urban settings.
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Key messages
> Formative research prior to implementing home fortification
with micronutrient powders (MNP) is imperative for guiding
successful implementation and scale-up.

> Information is needed on country-specific Infant and Young
Child Feeding (IYCF), particularly complementary feeding,
food availability, common beliefs and practices.

>M
 essages and training materials that are not culturally
appropriate and regionally specific may lead to low
compliance and ineffectiveness.

> MNP are said to be “easy to use,” but our findings suggest
this may be compromised where food vehicles, or feeding
practices, are not in accordance with global guidelines for
usage.

Agnes Aongola
Ministry of Health, Lusaka, Zambia

> Acceptability, compliance, and willingness to continue using
MNP are very high where caregivers are well informed and

Ines Lezama,
Jeanne Ejigui
UNICEF Cameroon, Yaoundé, Cameroon
Viorica Berdaga,
Shane Powell, Uma Palaniappan
UNICEF Lao PDR, Vientiane, Lao PDR
Faraja Chiwileh
UNICEF Sierra Leone, Freetown, Sierra Leone
Martin Ahimbisibwei,
World Food Programme, Kampala, Uganda

given simple, adaptable options in local circumstances.

The case for home fortification
Early life nutrition is central to the fight against undernutrition.
Many countries have signed up to the Scaling Up Nutrition (SUN)
movement and the 1,000 Days strategy that targets conception
to age two. Micronutrient deficiencies, which often occur with
other forms of undernutrition, are less visible, and are referred
to as the ‘hidden hunger’.1 Micronutrient deficiencies associated
with under-five mortality include vitamin A, zinc, iron, and iodine, collectively affecting over 1.2 million children annually.2
Those who survive undernutrition in early life often face
irreversible consequences in cognitive and physical development.3 Global organizations emphasize the importance of meeting nutritional needs in the first 1,000 days of life,4 including
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figure 1: Steps to scaling-up MNP programs.
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exclusive breastfeeding for 6 months followed by nutrient-dense
complementary foods.5 In many resource-limited settings, however, available foods contain insufficient amounts of micronutrients, particularly iron, zinc, calcium, vitamin B12, and vitamin  A,
which are typically found in animal-source foods.6,7 Thus, access to micronutrient interventions is crucial to meet the needs
for early life. Young children aged 6–23 months should receive
fortified foods or micronutrient supplements to ensure their adequate growth and development.5

“Young children aged 6–23 months
should receive fortified foods or
micronutrient supplements”
Staple food fortification is an option, but rapidly growing
young children lack the stomach capacity to consume enough
of these foods to meet their requirements. More highly fortified
infant foods address this issue but are often unaffordable. Micronutrient supplements, such as iron drops for young children,
are also associated with side effects and compliance issues.
Home fortification with micronutrient powders (MNP) is widely
recommended,8–10 where caregivers simply add the powdered
vitamins and minerals to improve the food quality.
Home fortification with MNP: low-cost and effective
Many countries are interested in implementing home fortifi-

Step 3:
Pilot

Step 4:
Scale-up

Inform
national
policies

cation with MNP due to its proven effectiveness and low cost.
Global evidence-based guidelines have been developed,9,10 although a gap exists between the guidelines for use and successful operational protocols. Although MNP are said to be “safe, effective, and easy to use,” the effectiveness of home fortification
with MNP depends on how it is used, and behavior change and
community acceptance. Images, messages, and protocols must
be well understood and followed for optimal use. In the past, the
images on MNP packages, instructional pictograms, and even
the shiny packages themselves, were not always well received
– especially in populations with low literacy, where they were
viewed with suspicion. For program success, the local context,
cultural practices, and beliefs must be considered.
The Micronutrient Project at the University of British Columbia (UBC) has developed a methodology for the scaling-up
of protocols for home fortification with MNP (Figure 1), for integration into national Infant and Young Child Feeding (IYCF)
programs. In this article, we present an overview of our methods
and lessons learned from six countries: Rwanda, Zambia, Uganda, Cameroon, Sierra Leone, and Lao PDR, where we conducted
formative research and acceptability trials of MNP.
Methods
Step 1: Feasibility study
Objectives:
1.	to understand knowledge, attitudes, and practices for IYCF
by caregivers of children (6–23 months), healthcare workers,
and community leaders;

27
27

28

HOME FORTIFICATION WITH MICRONUTRIENT POWDERS

table 1: Acceptability Trial – Sample size per region by country.
Duration (days)

# Mother-childa pairs

Musanze district

30

30

Nyaruguru district

30

30

Chainda catchment area

30

33

Palabana catchment area

30

32

Garoua health district

30

30

Ebolowa health district

30

30

Khongasaedon district

14

30

Lakhonpeng district

14

30

Tonkilili district

25

40

Kono district

25

40

Amuria district

20

33

Kanunga district

20

31

Rwanda

Zambia		

Cameroon		

Lao PDR

Sierra Leone

Uganda

a

Mother with children ages 6 –23 months

2.	to identify influential community members and communication channels; and
3.	to establish a foundation for developing communication materials.
The feasibility study used a qualitative method and the
Framework Approach11 to analyze data, like other situational
analyses, conducted before program implementation.12–14
Focus group discussions (FGD) and key informant interviews (KII) were conducted with caregivers of children aged
6–23  months (mothers, fathers, and grandmothers), healthcare
workers, and community leaders. The sample size was based
on previous research and country-specific needs to evaluate regional variation.
The data were imported and managed with NVivo qualitative
data analysis software,15 and hand-coding was used for small
datasets. The data were examined with multiple iterative processes and analytic tools for word frequency and text searches,
and visualization was used to describe dominant themes. Representative quotations were chosen to highlight the participants’
ideas and to show the depth and breadth of the thematic content.
Themes of interest were complementary foods (type, consistency, frequency); beliefs about healthy foods, food taboos and
methods of feeding (e.g., hand, spoon, cup); and characteristics

of a “healthy” child. Findings then guide messages for the trial,
particularly for appropriate food vehicles and the reasons for
providing the product to young children.
Step 2: Home-based acceptability trial
Objectives:
1.	to determine the acceptability of MNP at the household
and community levels;
2. to assess the use of MNP in relation to current guidelines
and determine appropriate food vehicles;
3.	to test the MNP package design and the information,
education, and communication materials tested
during Step 1.
Caregivers with children (6–23 months) receive a supply of
MNP and are instructed to add no more than one sachet per day
to their children’s food over 14–30 days in two or more regions
(n=30 mother/child pairs per region) (Table 1). UBC trains local healthcare workers on IYCF principles and use of MNP, often
using cooking demonstrations with local foods. Caregivers then
undergo a similar training led by the healthcare workers. After
receiving training, the caregivers are administered a questionnaire at baseline, midline, and endline, and data are analyzed
using SPSS software.16 The questionnaires assess usage, includ-
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table 2: Feasibility Study – Sample size.
Rwanda

Zambia

Cameroon

Lao PDR

Sierra Leone

Uganda

Mothers

180

100

Fathers

0

0

100

32

117

48

100

24

116

46

FGDa participants (n)

Grandmothers

0

0

0

0

121

0

Total participants

180

100

200

56

354

94

FGD total (n)

18

10

20

8

60

16

Mothers

26

10

10

8

20

48

Fathers

18

10

10

8

20

21

Grandmothers

18

10

10

8

20

24

Health care workers

43

30

44

10

22

18

Community leaders

0

0

24

14

22

23

KIIb

KII Total

105

60

98

48

104

134

Total sample size

285

240

298

104

458

228

a

Focus Group Discussions.

b

Key Informant Interviews.

ing number of sachets consumed, food vehicles used, ease of
use, perceived changes in the child and response to the food,
acceptance and perceptions of MNP in the community, and
caregivers’ recall and understanding of the key messages and
instructions.
Results
We present data from six countries on the feasibility study and
acceptability trials.
Step 1: Feasibility
The sample sizes for the FGD and KII varied, according to the
number of regions in each country (Table 2).
IYCF
The age of introduction of first foods ranged from 0–12 months,
with 6 months being the most frequent response (Table 3). First
foods were primarily grain-based, with consistencies ranging
from dilute porridge to dense foods such as sticky rice (Lao PDR)
and nshima (Zambia) (Table 3).
Ensuring the MNP sachet contents are consumed entirely depends on feeding practices as well as food vehicles. The recommendation is that MNP are to be mixed with a small amount of
solid food and actively fed to the young child. Some important
barriers for this practice can be hand-feeding, self-feeding, the
consumption of dilute porridge, and in some places, such as Lao
PDR, premastication of young children’s food.

 Children under one year are fed by hand.
They are fed chewed sticky rice.
	    (Grandmother, Lao PDR)
 Child feeds on his own using his hands;
if it’s porridge, he uses a cup without a spoon.
(Mother, Uganda)
In many regions, food was eaten from a common bowl. This is
also a challenge for ensuring that only the young child consumes
the entire contents of the MNP sachet.
Table 4 presents examples of knowledge and beliefs of complementary foods, definitions of healthy child, and foods thought
to prevent anemia. Although most taboos or food beliefs were innocuous, in some regions, we found taboos that have a negative
influence on child feeding.
There are taboo foods we do not give our
young children, like meat and fish – so they do not
practice stealing.
(Mother, Sierra Leone)
F oods like greens should not be fed because
they do not make the child grow, and sorghum
bread because the child’s stomach is not
fully developed.
(Mother, Uganda)
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table 3: Feasibility Study – Sample size.

First foods: age (range)

Rwanda

Zambia

Cameroon

6 mo (2–8 mo)

6 mo (2–6 mo)

6 mo (0–6 mo)
d

Lao PDR

Sierra Leone

Uganda

6 mo (0 –12 mo)

6 mo (6 –11 mo)

6 mo (3–6 mo)

f

First foods: type

Porridge from

Porridge from

South: bouillie

Sticky rice; dense

BENNiMiX

Posho (millet or

and consistency

sorghum, maize,

maize; nshimab

from maize, millet,

Rice porridge;

porridge, or pap;

maize porridge);

thin-medium

thin-medium

Additions to

or cassava;

watery-medium

sorghum, rice

thina watery

Fruit & vegetables

and/or soya,

greens pounded
with groundnut or

Fruits, e.g., passion

cassava; thin,

sesame paste;

fruit, tree tomato

watery

thin, watery

Sugar, milk

first foods

North: bouillie

Atap bread made

from maize, millet,

from cassava

sorghum, rice;

and/or sorghum;

thin, watery

dense

Groundnuts, gravy,

Peanut sauce,

Pre-chewed meat,

c

peanut butter

morning glory,

groundnut paste,

meat, fish, other

sesame paste

oil, sugar, kapenta

Legumes, grains

Sugar, milk,

vegetables
Feeding implement

Porridge: drink,

Eat from own bowl

| vehicle (e.g., self vs

usually fed

until 23 mo

active; child eats from

with a cup

Fed in separate

Sticky rice:

Most eat from

bowl between

Pre-masticated,

separate bowl

older child

4–10 mo

hand, caregiver

until 1 yr

self-feeds;

Fed by caregiver;

own own bowl vs.

feeds by hand

77% said child’s

family pot / common bowl;

Rice porridge:

food prepared

flatware used

spoon-fed by

separately; posho

vs. handfed).

caregiver

commonly consumed

(if less than 1yr)

in cup

or self-fed
MNP food
vehicle(s) options

Soft Irish potatoes,

Thick enriched

Couscous with

Cooked, mashed

Thick ‘pap’; rice

Thick posho;

beans, greens (e.g.,

porridge; nshima

sauce; thick &

pumpkin; cooked

with soup; soft

beans with

amaranth leaves),

with relish e.g.,

enriched bouillie

egg; ripe, mashed

mashed fruits

sesame paste;

thick porridge

legumes, vegetables

bananas

soft mashed
root vegetables

a

Thin: (like soup/drink); Medium: not thick enough to stay on a spoon; Thick: thick enough to stay on a spoon

b

Nshima: Maize flour porridge cooked slowly and thickened; more flour added than in porridge, pigeon peas, rice and sugar

c

Kapenta: small fish

d

Boullie: a watery porridge generally made from grains

e

Brandname of unfortified, infant porridge produced in Bo, central Sierra Leone, made from sesame, pigeon peas, rice and sugar

Core perceptions of a healthy child were quite consistent with a
good appetite and being active.
A
 healthy child is strong because he eats everything that
he is given and does not refuse food. A healthy child runs
and does activities; he is not tired.
(Grandmother, Lao PDR)
In most countries, participants had heard of anemia, and many

could identify the symptoms, but they incorrectly identified
foods which could help prevent anemia (e.g., red fruits or green
vegetables). Only in Lao PDR was a very iron-rich food identified (cooked, slightly congealed blood common in dishes such as
soup or “duck larb”).
 The child becomes pale and the fingers
and their eyes are pale.
(Mother, Rwanda)
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table 4: Examples of caregivers’ knowledge and beliefs.

Food taboos | beliefs

Rwanda

Zambia

Cameroon

Lao PDR

Sierra Leone

Uganda

Avocados damage

Boiling avocado

South: Bouillie

Children should

Consumption of

First foods should

liver in young

leaves and

should not be

receive warm

eggs, meat, and fish

be ‘thin’; cold

children; red

drinking the

very thick

water and

fish can lead to

food causes

colored fruit

water helps

North: Colostrum

pre-chewed sticky

witchcraft and

diarrhea and worms

benefits blood

prevent anemia

is “bad” or “dirty”

rice from birth

stealing

milk, a source of
disease
Signs of a

Playful, good

Weight gain,

Child has energy,

Good appetite,

Playful, active,

healthy child

appetite,

playful, active

likes to play,

active, happy and

good appetite;

good appetite

smiling, playful

‘chubby’

Cassava leaves,

Blood of cow,

Potato leaves, eggs

buffalo, or duck

with palm oil

growth | weight gain
Foods to
prevent anemia

Fruit e.g., tree

Coca-Cola, fruit e.g.,

tomatoes & green

avocado, papaya,

foods or drinks

vegetables

bananas

red | dark in color,
Coca-Cola

Playful, eating well

Cabbage and
tomatoes
“provide blood”;
fruit e.g., papaya,
oranges

MNP attitudes and communications
The practice of enriching staples or adding high-energy foods
such as groundnuts or sesame was common in several countries.
Participants reacted positively to the concept of adding vitamins
and mineral powders to the food of young children.
We pretested the communication materials and sought potential communication and distribution channels. Table 5 shows
the potential information sources and communication channels.
Radio was the most common, though numerous alternative
channels and opportunities were also presented, ranging from
drama performances in Zambia to the unique Umuganda (community coming together) in Rwanda.
The caregivers in Lao PDR were most anxious about products
sold at shops, as they were concerned about contaminated or
counterfeit products, and thus requested that MNP be distributed through pharmacies or health centers only. Further, almost
all caregivers made it clear that they wanted complete information regarding the content and formulation of the MNP.
 
I want to know all the vitamins in the sachet ...
and written detailed information. ... I want
advertisements about MNP in our community to
let everyone here know ...
(Father, Lao PDR)
Step 2: Home-based acceptability trial
The recommendations from the feasibility study were widely

accepted (Table 6). The overall consistency of foods improved.
Also, more caregivers fed their children from their own bowls
using spoons.
The caregivers had positive perceptions about the changes
in their children during the short trial, and most felt that their
children had more appetite and activity (Table 7). In Cameroon, some children refused food with the added MNP, which

figure 2: Rwanda – Final sachet design.
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table 5: MNPa communications.

Preferred health

Rwanda

Zambia

Cameroon

Lao PDR

Sierra Leone

Uganda

Radio; handouts

Radio; community

Health center;

Pharmacy;

Radio; oral |

Health workers;

hospital

healthcare centers;

audio |personal

pictures; radio

hospitals

communication
Health workers;

information

or posters in

gatherings;

communication

health centers;

drumming or drama

channel

newspaper

performance

Respected sources

Community

Health care workers; Community

Village health

by health workers
Village health team,

of health &

health workers;

district chiefs;

health workers;

volunteers; health

community

health workers,

MNPa information

local leaders

headmen

village head;

care workers;

health officer

& local council

health care workers

village head

Opportunities

Umuganda

Community

Outreach activities;

EPI; community

Routine clinic

EPId | Child

for BCCb | IECc

(i.e., community

gatherings;

village meetings

gatherings;

events (e.g., monthly Health Days; local

gathering | service)

outreach activities

outreach activities

growth monitoring,

council meetings;

child’s ‘six-month-

church gatherings

members

contact’); during
health outreach
a

Micronutrient powders | bBehavior Change Communication | cInformation, Education & Communication | dExpanded Programme on Immunization

table 6: MNPa utilization at endline surveys.

Main food
vehicle(s) used

Rwanda

Zambia

Cameroon

Lao PDR

Sierra Leone

Irish potatoes

Porridge (73%);

North:

Rice porridge (70%); Porridge (81%);

Porridge (41%);
beans (28%);

(75%); Beans

enriched

Couscous

vegetables (50%);

Green (68%);

porridge (56%);

with green sauce

cooked egg (48.5%)

leafy vegetables

Nshima with gravy

(53%); porridge

or cooked

(64%)

or green leafy

enriched with

vegetable (23%)

vegetables (65%)

rice (64%)

Uganda

pumpkin, matooke,

peanuts and
sugar (42%)
South:
peanut sauce
with rice
or cassava (69%);
ragout (27%)

Consistencyb

Medium 50%

Medium (66%)

Thick or stiff (70%)

Rice porridge:

Thick (82%)

Thick (85%)

Medium (65%)
Primary meal

Midday | lunch

Midday | lunch

Morning | breakfast

Morning | breakfast

Morning | breakfast

Midday | lunch

Child fed in

91%

96%

94%

50%

90%

94%

own bowl
a

Micronutrient powders

b

Thin: (e.g., like soup | drink); Medium: not thick enough to stay on a spoon; Thick: thick enough to stay on a spoon
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table 7: Caregivers’ perception of MNP use on selected outcomes.
Rwanda

Zambia

Cameroon

Lao PDR

Sierra Leone

Uganda

68

80

94

96

71

67

55

77

87

98

77

81

Happier (%)

0

0

0

45

73

71

Stool turned

0

0

0

54

51

50

Diarrheaa

0

2

0

5

10

10

Changes in color

Color (30%)

Color (24%);

43

Color (75%);

29

72

22

0

20

4

0

9

0

0

0

0

81

87

Increase in
appetite (%)
Increase in
activity (%)

dark | black (%)

or taste (%)
Child refused

taste (5%)

taste (50%)

food (%)
Child preferred
food (%)
a

Defined as three or more loose stools per day in the previous two weeks

suggests that the training protocol needs to be modified. Training materials should be a resource that helps ensure caregivers are confident in experimenting with adding MNP to different foods that are healthy and well accepted by their children.
Training materials should also promote responsive, active feeding so that children are encouraged to eat all the food mixed
with MNP.
The acceptance of MNP and the willingness to continue was
almost universal (Table 8).
In each country, the initial images and color schemes of
packages that were pretested were based on key informant
interviews with stakeholders, including Ministry of Health officials. In some countries (e.g., Uganda, Zambia, and Cameroon),
the first draft of MNP sachet designs were based on preferences
of caregivers, using images taken during local photo shoots.
In other countries, new images were developed in partnership
with a local design team. For instance, in Lao PDR, Population
Services International’s (PSI) graphic design team developed
original, country-specific images in collaboration with UBC and
UNICEF, which were pretested in a concurrent, but separate,
feasibility study that sampled target consumers. Following the
pretesting of the initial designs, the final packaging and messages (color, design, and images) were developed specifically
in response to community feedback. In Rwanda, the colors reflected patriotism (national flag) and the name was descriptive
in the local language (Figure  2). For Lao PDR, where distribution was to be both private and public, the package and name
was designed to be inspirational (Figure  3). In Uganda, the im-

age was instructional (Figure 4); it showed a mother actively
feeding her healthy child (over 6 months).

“Home fortification with MNP
is not a stand-alone intervention
but is meant to be part of an
improved IYCF protocol”
Discussion
Home fortification with MNP is not a stand-alone intervention
but is meant to be part of an improved IYCF protocol. General
guidelines indicate that MNP should be added to semi-solid food
when the child is older than 6 months. We found a range in first
foods and different consistencies. In Rwanda, the porridge was
watery and provided as a drink. Since MNP does not dissolve
well in water, the protocol was adjusted so that it would be
added to soft cooked family foods, such as potatoes, bananas,
and beans.
In Lao PDR, the opposite situation was found; first food was
commonly sticky rice. Since MNP is not easily incorporated into
a sticky rice ball, and color and taste changed, other food vehicles were identified, including cooked pumpkin, banana or egg.
These options were included in the revised communication materials. In Lao PDR, earlier failure to identify a more appropriate
vehicle resulted in low compliance.
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figure 3: Lao PDR – Final sachet designs (public and private distribution).

In the Western world, young children are usually actively fed
first foods with a spoon, which is less common in many parts of
the world where children are hand-fed when young, and self-feed
by hand as they get older. However, this presents challenges, as
the MNP often remains on the hand, especially if it has not been
well combined with food.
These examples are typical of our experience in multiple
countries and illustrate the need to test products to ensure
they fit the local contexts. Caregivers could better make behavior changes that were simple modifications to existing practices.

ness. Giving MNP to a caregiver and simply telling him or her
to add it to their child’s food would probably be met with suspicion. Nevertheless, MNP trials with appropriate messaging,
images, and culturally appropriate guidelines can succeed, and
the formative research can be conducted in a relatively short
time. Almost all of the caregivers in our research indicated they
would continue using MNP, which speaks well for the training
protocols.

“Our findings confirm the need for

Conclusion
Our findings confirm the need for formative research in guiding
implementation of home fortification with MNP programs, since
low compliance or inappropriate use will reduce their effective-

formative research in guiding implementation of home fortification
with MNP programs”

table 8: MNPa acceptability.

Continue MNP

Rwanda

Zambia

Cameroon

Lao PDR

Sierra Leone

Uganda

(N = 60) %

(N = 65) %

(N = 60) %

(N = 60) %

(N = 80) %

(N = 64) %

100

100

99

100

100

100

100

90

94

100

99

95

0

10

12

17

1

14

if provided
Community & family
members supportive
Heard rumors
a

Micronutrient powders
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figure 4: Uganda – Final sachet design.
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Introduction
Human health may be compromised due to either vitamin A
deficiency (hypovitaminosis A) or vitamin A toxicity (hypervitaminosis A). Vitamin A deficiency is a significant cause of preventable blindness in children and is a public health concern
for many countries.1 Estimates published in 2013 indicate that
worldwide as many as 0.9% or 5.17 million preschool age children are night blind and 33.3% or 90 million have subclinical
vitamin A deficiency, defined as serum retinol concentration
of less than 0.70 μM.1 On the other hand, vitamin A toxicity
is a growing concern in developed nations, since it is associated with osteoporosis,2 bone fractures,2 and respiratory tract
infections.3 Excessive vitamin A intake, specifically of the transcriptionally active retinoic acid, has been shown to cause birth
defects in humans.4 Results of a large study involving 22,748
pregnant women showed that mothers whose daily consumption
of preformed vitamin A exceeded 15,000 IU gave birth to 3.5
times as many newborns with defects associated with cranialneural-crest tissue compared to those born to mothers whose
daily consumption was less than or equal to 5,000 IU.4 Moreover, elevated levels of retinol-binding protein (RBP or RBP4, as
it is sometimes known), the sole specific blood transport protein
for vitamin A, are proposed to be causally linked to obesity-related metabolic diseases, such as impaired insulin responsiveness (and consequently type 2 diabetes), liver disease, and cardiovascular disease.5 (Classically, retinol-binding protein – the

serum/plasma transport protein for retinol – has been known
as RBP. With the completion of the Human Genome Project, the
gene encoding retinol-binding protein was given the designation
RBP4. Today, both RBP and RBP4 appear in the literature, with
RBP4 being commonly used in literature focusing on its role in
metabolic disease. However, both RBP and RBP4 refer to the
same protein, encoded by the same gene. Throughout this article, we will solely use the term RBP.)
In this review article, we summarize the vitamin A transport
mechanisms and uptake by tissues, including insights gained in
the last decade. We believe that a nuanced understanding of vitamin A transport is important for assessing the potential impact
of inadequate and excessive dietary intake of vitamin A.

“The ability of organisms to store
vitamin A provides an evolutionary
benefit”
Vitamin A and its interconversions
Vitamin A is by definition all-trans-retinol, although the term vitamin A is commonly used collectively to refer to retinol metabolites, including retinyl esters, retinal, and retinoic acid.6 Unlike
most vitamins, vitamin A can be stored at relatively high levels
within the body.6 The ability of organisms to store vitamin  A
provides an evolutionary benefit – in times of dietary vitamin  A
insufficiency, vitamin A in these stores may be mobilized. Retinol
is a precursor for retinoic acid, which regulates transcription (expression) of more than 500 genes.6 Esterification of a fatty acyl
group to the retinol converts it into a retinyl ester, the major storage form of vitamin A.6 Healthy individuals store approximately
80–90% of the total vitamin A present in their bodies as retinyl
esters in the liver. These esters may be hydrolyzed back to retinol
for distribution throughout the body bound to RBP.6 Retinyl ester
may also be converted into the visual chromophore 11-cis-retinal,
which is needed for visual pigment formation in the eye.6 Aside
from its roles in storage and visual chromophore synthesis, retinyl ester has no other known biological role.6 Figure 1 summarizes the various retinol metabolites and their interconversions.
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figure 1: Generalized scheme for vitamin A metabolism.

Isomero-hydrolase
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β-Carotene

Retinol (vitamin A)

Retinyl Esters

Retinal
11-cis-retinal
Chromosphore
for rhodopsin

Storage
Retinoic Acid

All-trans- and 9-cis-retinoic acid
Transcriptionally active
vitamin A species
Oxidized Species

Elimination

Retinyl esters, retinol, and provitamin A carotenoids (such as β-carotene) are taken into the body from the diet. Vitamin A (by definition all-trans-retinol)
may be esterified, forming retinyl esters, and stored primarily in the liver but also in some other tissues. These retinyl ester stores may be hydrolyzed back
to retinol for delivery to peripheral tissues, especially in times of dietary vitamin A insufficiency. Both retinol and β-carotene can be converted to retinal,
which in tissues outside of the eye is converted to the transcriptionally active retinoic acid. When retinoic acid is no longer needed, it is catabolized and
eliminated from the body. Within the eye, retinyl esters are acted upon by an isomero-hydrolase which hydrolyzes all-trans-retinyl esters and isomerizes
this to the cis-isomer for use as the visual chromophore needed in vision.

Retinol transport via RBP
The conventional textbook explanation for how tissues acquire
vitamin A maintains that retinol bound to RBP is delivered to tissues, where the retinol-RBP complex interacts with a cell surface
receptor. This receptor recognizes RBP and regulates the amount
of retinol taken up by the tissue. This scheme is outlined in
Figure 2. In the fasting human circulation, approximately 95%
of the vitamin A present exists as retinol bound to RBP, with
concentrations in healthy adults in the range of 2–4 µM.7–9 This
explanation was first proposed in the early 1970s. However,
more recent research has indicated that this delivery scheme
is an oversimplification of what actually takes place in the body.
Current understanding is far more nuanced and more complete.
There are a number of problems with this traditional understanding of vitamin A uptake and transport. It would have been
predicted by most physicians and scientists that individuals
lacking RBP would not be found since the absence of RBP would
likely result in death at a very early age due to impairments in es-

sential vitamin A dependent functions, such as the maintenance
of immunity and barrier function. But this proved not to be the
case: humans who completely lack RBP have been identified. In
1999, two adult siblings living in Germany, with a known history
of night blindness and slightly reduced visual acuity, were found
to have undetectable plasma RBP concentrations (< 0.6 µM) and
extremely low plasma retinol concentrations.10 Both affected
siblings experienced night blindness and modest retinal dystrophy, presumably due to insufficient vitamin A delivery to the eye,
but neither showed serious symptoms of vitamin A deficiency.10
Two other siblings in South Asia, who completely lacked RBP
protein and had undetectable levels of serum retinol, experienced retinal degeneration and visual defects, but no severe
symptoms of vitamin A deficiency.11 Studies in animal models
support these findings: mice lacking RBP are also normal, aside
from an impaired vision phenotype.12,13 Clearly, the complete
absence of RBP is not incompatible with life, provided that vitamin A is acquired regularly from the diet.
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figure 2: Overview of the classical understanding vitamin A delivery.
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Since the late 1960s, it was widely believed that the primary mechanism of vitamin A transport and delivery to tissues involved retinol circulating
in the blood bound to RBP (in the retinol-RBP complex). It was also thought that cells possess a cell surface receptor (now recognized to be STRA6) that
recognizes RBP and helps internalize the retinol. The existence of a cell surface receptor was proposed to allow for the regulated uptake of retinol by
cells, preventing vitamin A toxicity. Once inside the cell, retinol can either be stored as retinyl ester or converted to its active retinoic acid form.

“Recent literature suggests
that human STRA6 mutations always
result in impaired eye development”
In 2007, a cell surface receptor for RBP was identified and
termed STRA6 (Stimulated by Retinoic Acid 6).14,15 STRA6 is
expressed in many tissues that require vitamin A, especially the
retinal pigmented epithelial cells of the eye.15 STRA6 interacts
with retinol-RBP and facilitates retinol uptake by cells in cell
culture.16 The first literature suggested that mutations in or
lack of the STRA6 gene in humans results in a very severe phenotype, including mental retardation, congenital heart failure,
and developmental abnormalities resulting in death at an early
age.16 It was proposed that these phenotypes arose due to impaired vitamin A delivery to tissues. But more recent literature
suggests that the severity of phenotypes resulting from human
STRA6 mutations is variable but always results in impaired eye

development.17 Mice lacking STRA6 were found to be viable
and generally normal, with the primary phenotype being an
ocular one of impaired vision and eye development.17–19 Two
recent experimental studies established that the total absence
of STRA6 in mice does not significantly affect retinol or retinyl
ester levels in liver, adipose tissue, brain, heart, kidney, lungs,
muscle, pancreas, spleen, testis, or thymus, only those present
in the eye.17,18 Another study concluded that STRA6 is not the
only pathway for retinol uptake into the eye.19 Moreover, the
recent literature proposes a role for STRA6 in mediating the
relationship between elevated circulating RBP levels and impaired insulin responsiveness.17,20,21 This raises a question as
to how generally important STRA6 may be for mediating tissue
uptake and accumulation of retinoid, especially outside of the
eye.18
With the development of more sensitive and specific analytical methods for measuring vitamin A metabolite levels in
the blood, it has become clear that other vitamin A species are
normally present in the circulation. Levels of the most abundant
metabolites are summarized in Table 1. It should be noted that
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table 1: Concentrations of various vitamin A metabolites in the circulation in the fasting and fed states.a
Fasting Circulation

Postprandial Circulation

Retinol-RBP

2–4 µM

2–4 µM

Retinyl esters

100–200 nM

5–10 µMb

Retinoic acid

1–3 nM

80–90 nM

Glucuronides (retinoyl-β and retinyl-β)

1–11 nM

No conclusive data available

Provitamin A carotenoids

0.2–1.2 µMc

a

Individual levels of vitamin A species presented here are taken from references cited within the text where discussed.

b
c

Retinyl ester levels in the postprandial circulation are variable but can reach as high as 5–8 µM

Provitamin A carotenoid levels are 0.2–1.2 µM in most people, but fasting levels as high as 5–8 µM have been reported.

after eating a meal, retinyl ester levels in the circulation can
greatly exceed those of retinol-RBP.
One of the key issues that stimulate the interest of many
Sight and Life Magazine readers concerns what is the best or
most accessible method for assessing vitamin A status in human populations. The best indicator of vitamin A status is the
concentration of total vitamin A (retinol and retinyl esters) in
the liver.22 However, assessing hepatic total vitamin A levels
requires either obtaining liver biopsies, which is not feasible
or ethical, or using stable isotopes and relevant mathematical
models, which requires very expensive and sophisticated instrumentation and approaches that are only available in a few
centers worldwide. Therefore, other indirect measures are commonly used, all of which involve measuring retinol levels in the
circulation. In our view, the most readily available assessment
still involves measuring serum retinol levels.22 Even in cases of
inadequate intake of vitamin A, blood retinol levels are maintained at a constant level through mobilization of retinol from
hepatic stores via RBP.12 As previously noted, retinol, which is
always found in the circulation bound to RBP, accounts for approximately 95% of the total vitamin A in the fasting circulation
and thus retinol is the most practical parameter for assessing
the vitamin A status of a population. However, blood retinol levels drop precipitously when retinyl ester stores in the liver are
completely depleted. Thus analysis of serum retinol levels alone
cannot identify individuals who appear to possess “normal” vitamin A status but who are actually in danger of hypovitaminosis  A
due to low hepatic retinyl ester stores. In addition, since RBP is
a negative acute phase protein and retinol does not leave the
liver unless it is bound to RBP, inflammation and suppression
of RBP synthesis result in lessened retinol-RBP secretion and
artificially lower blood retinol levels. Although these issues complicate the interpretation of measured serum retinol levels, we
strongly believe that this has no significant effect on the assessment of vitamin A status of populations.

“In the past fifteen years, it has been
recognized that a number of different
forms of vitamin A are found in the
fasting circulation”
Recent insight into vitamin A metabolism and transport
In the last fifteen years, it has been increasingly recognized that
a number of different forms of vitamin A, in addition to retinolRBP, are found in the fasting circulation. As summarized in
Table 1, these include retinyl esters transported in lipoproteins
derived from the small intestine, in chylomicrons and chylomicron remnants, as well as from the liver, in very low-density
lipoprotein (VLDL) and low-density lipoprotein (LDL); retinoic
acid transported bound to albumin; and retinol and retinoic
acid present in the form of water-soluble retinyl- and retinoyl-βglucuronides.6 Each of these will be considered briefly below
and summarized schematically in Figure 3. We propose that
each of these may be important for assuring normal vitamin A
actions within the body.
Retinyl esters in chylomicrons
Dietary vitamin A, arising from either the preformed or provitamin A forms, is packaged by the intestine along with other dietary fat as retinyl esters in chylomicrons (see Figure 4). Chylomicrons are secreted into the lymphatic system from where they
eventually reach the general circulation.23 After consumption of
a vitamin A rich meal, the postprandial circulation may contain
as much as 5–10 µM of retinyl ester, with exact concentrations
directly depending on the quantity of vitamin A consumed. Studies in rodents established that approximately 66–75% of chylomicron retinyl ester is taken up by the liver, while the remaining
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figure 3: Overview of the modern understanding vitamin A delivery.
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Modern understanding of how vitamin A is acquired by tissues is more complex and nuanced than the ideas originally put forward starting in the 1960s.
Vitamin A and provitamin A carotenoids are delivered to cells and tissues through a number of pathways. Retinyl esters are delivered to cells and tissues
either
packaged in chylomicrons/chylomicron remnants that are synthesized by the intestine following dietary vitamin A intake or
bound to lipoproteins (VLDL and LDL) of hepatic origin in the fasting circulation. Retinol bound to RBP in the retinol-RBP complex is taken in by cells , via the action
of RBP-receptors such as STRA6, or
is delivered to cells in the form of water-soluble retinyl-β-glucuronide, although these are present at very low
concentrations in the circulation. Provitamin A carotenoids, such as β-carotene, are present in the postprandial circulation in chylomicrons or hepatic
lipoproteins . Retinoic acid is present at low concentrations in both the fasting and postprandial circulation, and may be
transported as watersoluble retinoyl-β-glucuronide or
delivered to cells bound to albumin. Once inside the cell, retinol may be esterified to retinyl esters, a storage form
of vitamin  A, or oxidized to retinal. Provitamin A carotenoids may be converted to retinal. Retinal serves as a metabolic intermediate in the oxidation of
retinol to retinoic acid. Retinoic acid is transported to the cell nucleus, where it can regulate transcription of over 500 retinoid-responsive genes.

25–33% of chylomicron retinyl ester is delivered to peripheral
tissues, bypassing the liver and its stores.24
Even though postprandial clearance of retinyl esters by
peripheral tissues had been known since the early 1960s, researchers did not make the connection that this was an important route for vitamin A delivery to tissues. When it became clear
that humans lacking RBP have relatively mild phenotypes, this
delivery pathway began to be recognized as a major contributor
to vitamin A delivery to tissues. In other words, we now believe
that RBP allows for vitamin A stores to be mobilized from the
liver, thus enabling the body to store it for use in times of dietary
insufficiency. However, individuals can survive without RBP – as
long as they consume sufficient quantities of dietary vitamin A,
postprandial vitamin A is delivered effectively to vitamin A dependent tissues, aside from the eye. We believe that delivery

of postprandial vitamin A to tissues via chylomicrons allows for
humans lacking RBP to survive and live relatively normal lives,
albeit with diminished or impaired vision.10–13,25

“We believe that delivery of
postprandial vitamin A allows
for humans lacking RBP to live
relatively normal lives”
Retinyl esters in VLDL and LDL
In the mid-1970s, Smith and Goodman hypothesized that retinyl esters in the fasting circulation bound to very low density
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figure 4: Retinoid transport in the form of retinyl esters.
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Dietary vitamin A and provitamin A carotenoids are absorbed in the small intestine, where they are packaged into chylomicrons and secreted into the
lymphatic system, eventually reaching the circulation. While traversing the circulation, retinyl esters undergo lipolysis and remodeling. Chylomicron retinyl
esters may take one of two paths – 1) they may be hydrolyzed to retinol (via the actions of lipoprotein lipase) and taken up by peripheral tissues or 2)
they may be transported to the liver, where dietary vitamin A can be stored. The liver secretes some retinyl ester bound to very low-density lipoprotein
(VLDL) into the circulation. Upon metabolism of VLDL, some retinyl esters may also be found in low-density lipoprotein (LDL) or transferred to high-density
lipoprotein (HDL). Retinyl esters bound to these lipoprotein particles may also be taken up into peripheral tissues. The intestinally derived chylomicrons
and the VLDL and LDL, which are of liver origin, share some common properties. Specifically, they consist of a lipid-containing core region (highlighted in
yellow) and a hydrophobic surface (highlighted in blue) that is exposed to the environment of the circulation.

lipoprotein (VLDL) and low density lipoprotein (LDL) were markers for vitamin A toxicity, especially in the liver.26 These investigators found elevated levels of serum retinyl esters in three
patients taking in excessive levels of vitamin A.26 Smith and
Goodman proposed that vitamin A toxicity resulted from hepatic vitamin A levels exceeding the mobilization and transport
capacity of RBP.26 However, recent studies do not support this
hypothesis. A careful analysis of the serum retinyl ester concentrations in 6,547 adults who participated in the National Health
and Nutrition Examination Survey (NHANES III) found no relationship between high fasting retinyl ester concentrations and
liver dysfunction.27 This is contrary to the hypothesis of Smith
and Goodman that retinyl ester concentrations greater than
10% of total serum vitamin A concentration be considered as
reflecting vitamin A toxicity.27 Because of the growing interest in

developed nations regarding whether excessive dietary vitamin  A intake may result in subclinical vitamin A toxicity, there
is a need to understand the biologic significance of circulating
retinyl esters present in VLDL and LDL, which undoubtedly contribute to vitamin A levels in tissues.
Retinoic acid
Retinoic acid is the essential signaling form of vitamin A that
regulates transcription of many genes necessary for maintaining good health. Low concentrations of retinoic acid are bound
to albumin in the fasting circulation.28 Immediately following
consumption of a vitamin A rich meal by human volunteers –
consisting of 100 grams of turkey liver – blood concentrations
of retinoic acid reached in excess of 80–90 nM, suggesting that
vitamin A consumed in liver gets converted into retinoic acid as
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it is absorbed.29 For this study, the amount of vitamin A absorbed
as retinoic acid was approximately 3% of that absorbed as retinyl
ester.29 However, blood concentrations of retinoic acid were restored within several hours to that of fasting levels (1–3 nM).29,30
The intestine seems to be the primary source of retinoic acid in
the postprandial circulation.29 However, details of retinoic acid
biogenesis are complex and not completely understood.31 It remains unclear whether one or a few tissues contribute to retinoic
acid pools in the fasting circulation or whether perhaps retinoic
acid “leaks” into circulation from most or all tissues.
β-Glucuronides of retinol and retinoic acid
Other circulating sources of vitamin A for tissues are β-glucuronide
conjugates of either retinol or retinoic acid. James A Olson and
his colleagues found retinyl- and retinoyl-β-glucuronides present
in the human blood at levels ranging from 1–11 nM.32,33 These
investigators proposed that retinyl- and retinoyl-β-glucuronides
may be hydrolyzed by β-glucuronidases to retinol and retinoic
acid, respectively, which then serve as sources of vitamin A for
tissues.32,33 However, the role of β-glucuronides as sources of
vitamin A has not been systematically studied since Olson’s
seminal work on these vitamin A species.
Provitamin A carotenoids
Another source of dietary vitamin A is provided by provitamin  A
carotenoids, such as β-carotene.34 As is true for all dietary carotenoids, provitamin A carotenoids that are not converted to
vitamin A in the intestine can be taken up intact into the circulation and transported via chylomicrons and their remnants. In the
fasting blood, carotenoids are bound to VLDL and LDL.34,35 Fasting human blood levels of β-carotene are predominantly within
the range of 0.2–1.2 µM for well-fed people, but are reported to
reach as high as 5–8 µM for some people.36,37 Increased dietary
intake of β-carotene correlates with increased serum concentrations of this carotenoid.34

has considerable merit, and we suspect that provitamin A carotenoids in the circulation are taken up by tissues and, upon
cleavage, contribute to the total vitamin A present within these
tissues.
Conclusions | Summary
Much has been learned about vitamin A since its identification
over a century ago. Until a decade ago, the understanding of
vitamin A transport in the circulation focused almost solely on
retinol-RBP. While retinol-RBP is one major pathway for vitamin  A transport, recent evidence shows that it is not the sole
one, nor is it required for life. Vitamin A is also transported via
other mechanisms, including delivery of retinyl esters in chylomicrons, retinyl esters in VLDL and LDL, retinoic acid bound to
albumin, water soluble retinyl- and retinoyl-β-glucuronides, and
vitamin A synthesized in tissues from circulating provitamin  A
carotenoids. Despite the large amount of new understanding
gained recently, much more remains to be learned about vitamin  A transport and metabolism throughout the body.
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oils that contain both EPA and DHA. All three of these fatty acids
are polyunsaturates (PUFAs) – that is, fats which contain two or
more double bonds.
Is there a benefit of omega-3 PUFAs
for cardiovascular disease?

Key messages
> Health professionals and expert bodies often provide
dietary advice to increase intake of omega-3 fatty acids by
increasing fish intake, eating fortified foods or taking
dietary supplements.

> The key omega-3 fatty acids are eicosapentaenoic acid
and docosahexaenoic acid, but alpha-linolenic acid, found
in vegetable oils, is the metabolic precursor.

> Individuals are often confronted by conflicting information
as to what health benefits are conferred by omega-3 fats
and may even be led to believe that there are health risks
associated with them.

> This article helps clarify the health benefits of omega-3
fatty acids for the cardiovascular system, for infant
development and immunity, and for the aging brain; it also
indicates the best sources of these lipids.

Omega-3 fatty acids: key facts
The most common omega-3 fatty acids are 18–22 carbons in
length and contain from three to six double bonds. The terminal double bond is located three carbons in from the methyl
end; hence the name omega-3. The structures of the three key
omega-3 fatty acids are shown in Figure 1. Alpha-linolenic acid
(ALA), an 18-carbon fatty acid containing three double bonds, is
an essential fatty acid for animals and is synthesized in the plant
kingdom. It can be metabolized by mammalian enzymes that
elongate and desaturate ALA to form first eicosapentaenoic acid
(EPA), a 20-carbon fatty acid with five double bonds. This EPA
can then be further elongated by two carbons and desaturated
to form docosahexaenoic acid (DHA). The main dietary sources
of EPA and DHA are fish intake or fish oil, or else fermented algal

Almost half a century ago, it was recognized that populations
who ate large quantities of marine lipids – e.g., the Inuit populations of Greenland and Northern Canada, and the Japanese –
had much lower incidence of cardiovascular disease than would
have been predicted. It was found that in these populations, the
blood was particularly rich in the omega-3 fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). In fact, EPA
and DHA beneficially modify a broad range of risk factors, including blood triglycerides, blood pressure and inflammatory markers. The practical results of this include improved blood flow
and reduced build-up of atherosclerotic plaques.1 Such benefits
were confirmed in a very large meta-analysis by Chowdhury et
al.2 in which the data from 16 studies and 422,000 research
subjects was analyzed.
Marine omega-3 fatty acids have also been used to treat patients with existing cardiovascular disease (CVD). The underlying mechanisms involved here are thought to be different from
those already mentioned in primary prevention. These mechanisms can be summarized as reduction in rate and variation of
heart beat, reduced platelet aggregation (and thus improved
blood flow), and finally resolved inflammation (including stabilization of existing atherosclerotic plaques).1
A typically positive large study was the GISSI-Prevenzione
trial in Italy, where an intake of 885 mg EPA and DHA each day
for one year resulted in a significant reduction in mortality in
patients with existing cardiovascular disease.3
Despite the many promising trials using EPA/DHA supplementation on CVD outcomes, however, some of the studies conducted in the last few years have been unable to replicate the
earlier positive results. As a result, meta-analysis papers based
largely on these most recent papers and excluding the earlier
positive trials (e.g., GISSI) – such as Rizos et al.4 – result in
headlines that fish oils do not have a protective effect in CVD.
In many of these recent trials, the patients already have relatively high levels of circulating EPA and DHA in their blood and
are also being treated with a pharmaceutical cocktail for their
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figure 1: Omega 3 (n-3) fatty acid structures.
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condition. In such circumstances, it is hardly surprising that fish
oil supplementation shows negligible effect. Furthermore, many
trials did not enroll enough participants and thus lacked statistical power to detect reduction in risk. This effect was compounded by the fact that many of the studies used relatively low doses
of EPA and DHA. Reassuringly, when a meta-analysis is carried
out using data gathered over past decades (though including the
recent “null” studies), the impressive reductions in heart attacks
and sudden death with EPA and DHA intake can still be clearly
seen, as in the study this year by Wen et al.5

“When a longer time-scale
meta-analysis is carried out …
the impressive reductions in heart
attacks and sudden death with
EPA and DHA intake can still be
clearly seen”
Do omega-3 PUFAs increase prostate cancer?
In 2013, a study by Brasky et al.6 attracted global attention by
suggesting a causal link between marine omega-3 intake and
incidence of prostate cancer. This nested case-cohort study

examined associations between baseline plasma phospholipid fatty acids and prostate cancer risk among participants in
the Selenium and Vitamin E Cancer Prevention Trial (SELECT).
The case subjects were men who had developed prostate cancer. Statistical models were used to assess the risk between
low-grade and high-grade prostate cancer and overall risk for
prostate cancer. The model was then used to produce data that
appeared to show dramatic increases in risk. However it is
questionable whether such a model was appropriate for use
in this circumstance. In fact, only the total omega-3 PUFA (EPA
+DHA +DPA omega-3) gave a statistically significant association (p < 0.05) – i.e., there was no association for the individual
omega-3 fatty acids.
The SELECT study itself was not specifically designed to
look at the exact relationship between omega-3 fatty acid intake and prostate cancer. Careful examination of the data reveals the difference in mean plasma phospholipid fatty acid
blood level for omega-3s was 4.66% in the combined cancer
group versus 4.48% in the control, just a 0.2% difference. So it
seems likely that the dramatic headlines drawn from this study
were due to over-extension of a dubious statistical model. Finally, if the findings were true, then prostate cancer would be
rampant in any country with high seafood consumption (Scandinavia, Japan, etc.) and conversely, low in landlocked countries. Needless to say, such population-based evidence does
not exist.
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Stick molecular model of DHA.

A more recent analysis by Crowe et al.7 looked at data from seven
prospective studies to search for an association between fatty
acids circulating in the blood and incidence of prostate cancer. The analysis found a slightly elevated risk associated with
EPA in plasma. The authors concluded that: “there is no strong
evidence that circulating fatty acids are important predictors of
prostate cancer risk.” More recently, the European Food Safety
Authority (EFSA) was asked to look at the possible association
of EPA and DHA with incidence of prostate cancer. The panel
judged that, on the basis of available scientific evidence, there
was no basis for any association.8
Recent scientific reviews by Gleissman et al.9 and Meredino
et al.10 have analyzed how marine omega-3 fatty acids can play
a role in reducing and slowing the proliferation of cancer tumor
cells. In reality, there are studies that appear to show benefits of
marine omega-3 fatty acid supplementation in colorectal, breast,
and even prostate cancer. In most of these studies, the supplementation appears to improve the efficacy of existing radio- or
chemotherapy. However, the findings are not consistent, and
further work is required.11 It also appears that patients in the
advanced stages of the disease can obtain improved quality of
life through marine omega-3 oil supplementation because of reduced cachexia (muscle loss) and improved appetite. The recent
literature review by Vaughan et al.12 concludes that treatment
of cancer patients with a daily dose of at least 1 g EPA and 0.8 g
DHA can improve the efficacy of chemotherapy and reduce the
extent of the some of the secondary complications.

“There are studies that appear to
show benefits of marine omega-3 fatty
acid supplementation in colorectal,
breast, and even prostate cancer”
Is there a benefit of PUFAs for brain and
retinal development of infants?
DHA is one of the principal structural components of the brain
and retina. The third trimester of pregnancy is the period
marked by brain growth and DHA incorporation into brain tissue; premature infants do not benefit from the DHA incorporation in brain tissue that happens in the third trimester. In general, the magnitude of benefits for brain and visual function in
premature infants supplemented with arachidonic acid (ARA)
and DHA is greater than for those in term infants. As with all
nutrients, benefits are most easily observed when there is some
correction of a deficiency or inadequacy. Breast milk is a good
source of ARA/DHA; breast milk serves as the gold standard for
infant development and the reference point for studies on PUFA
supplementation of infant formula.
In an early study, Carlson & Werkman13 showed that premature infants fed formula supplemented with marine oil performed better in the Fagan Test of Infant Development. Birch
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et al.14 demonstrated that premature infants given marine
oil in their formulas exhibited better visual acuity measured
electro-physiologically as visually evoked potentials (VEP), or
behaviorally using the forced choice preferential looking test.
Among term infants, fish oil supplemented formula results in
more mature VEP acuities than those whose formula contains
vegetable oil.15 The Birch group studied term infants as well,
and showed that both visual acuity and stereo-acuity were
improved in infants given both ARA and DHA at 17 weeks of
age relative to those given vegetable oil formulas, and that
these parameters correlated with the DHA content of the infant plasma.16 These authors also observed a 7-point increase
in the Mental Development Index subscale of the Bayley Scale
of Infant Development (BSID) test in term infants fed ARA+DHA
relative to unsupplemented formula. What was crucial here
was that the DHA+ARA formula group scored 3 points higher
than the DHA alone formula group.17 ARA was included in the
PUFA-supplemented formulas in most studies subsequent
to the demonstration by Carlson et al.18 that preterm infants
whose formula was supplemented with marine oil but given no
ARA exhibited decreases in body weight, head circumference
and other anthropometric measures, and that ARA status correlates with growth during the first year of life.19 She also found
in this early work that marine oil supplemented premature infants had better visual acuity when assessed at 2 months of age.
Drover20 also observed a benefit for the Mental Development
Index of the BSID when their three DHA-supplemented groups
were combined and Makrides et al.21 found a benefit for premature girls only using a similar measure. Although meta-analysis
of the BSID has been null,22 it has been correctly pointed out
by Colombo and Carlson that the BSID is a test of developmental delay and not intelligence.23 It is important to assess infant
cognition using measures of specific cognitive skills and at an
appropriate age.23
In a more recent study, Smithers et al.24 concluded that maternal supplementation with fish oil capsules did not provide
their breastfed infants with better VEP acuity at 4 months of
age. However, the same author found a benefit for preterm infants in VEP acuity for those receiving a higher level of one percent DHA by weight in total fatty acids in breast milk or formula
at 4 months of age.25 In this study, tuna oil supplements were
supplied to the mothers in order to provide the same higher
level of DHA in their breast milk as that in the supplemented
formula. In a similar paradigm where mothers were given algal
oil DHA or vegetable oil placebos and their infants were tested
at five years of age, the children given DHA performed better
on a sustained attention task.26 Colombo et al.27 followed children from 18 months to 6 years of age subsequent to receiving
varying levels of formula DHA and also ARA, and observed no
effects at the early time-point but benefits for rule-learning and
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inhibition types of learning tasks at 3–6 years of age. This study
was very instructive, as it indicated that longer-term measures
of cognitive development may be more sensitive measures of
ARA/DHA formula benefits.

“Longer-term measures of cognitive
development may be more sensitive
measures of ARA/DHA benefits”
Is there a benefit of PUFAs for child immunity and sickness?
In 2011, a systematic review of five perinatal trials concluded
that omega-3 supplementation during pregnancy decreases
childhood asthma and responses to the egg skin prick test.28
These five trials included a total of 949 children. A very recently published systematic review has suggested that early intake
of DHA and ARA may lead to a decrease in childhood sickness
and allergy risk.29 These authors reviewed six trials which
have been reported since 2008 and indicate that in all of them
where the mother was supplemented with omega-3 PUFA or
fish, the infants demonstrated some evidence of improvement
in immune markers or incidence of allergic diseases, including
atopic eczema. Similarly, in term infants, three of four recent
publications have found beneficial effects on immune markers
and allergic diseases.
A few good examples of studies of n-3 PUFA effects on child
illness are in order. Thienprasert and co-workers30 performed
an early study wherein they showed that 9–12-year-old children who consumed 1.2 g/d of a DHA-rich fish oil had fewer episodes and shorter duration of illness, mainly upper respiratory
infections, relative to a placebo. Birch et al.31 studied children
up to three years old who had received a DHA/ARA formula in
their first year of life and found less upper respiratory infection, wheezing/asthma and allergy relative to unsupplemented formula. Minns et al.32 studied toddlers of 18–36 months
of age and found that those consuming a formula containing
130 mg/d had fewer adverse events and a lower incidence of
respiratory illness. In the largest study of infant health in relation to omega-3 fatty acid supplementation, Manley et al.33
supplemented mothers with tuna oil and studied the incidence
of broncho-pulmonary dysplasia (BPD) and parental reporting
of atopic conditions in 657 children at 18 months of age. They
found a reduction of BPD in boys and in all infants with birth
weight under 1250 g and a reduction in hay fever in all infants
but no effects on asthma, eczema or food allergy.
Is there a benefit of DHA for aging and memory?
Following on from the successful demonstration of the benefit
of DHA for nervous system development in infants, a logical
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National Institutes of Health. In this trial, 2 g of DHA/d were given
for 18 months.37 Overall, there was no benefit for the scores on
Alzheimer’s Disease Assessment Scale (ADAS-cog), which was
the primary measure. However, in a pre-planned exploratory
analysis, it was observed that in the patients who had the genotype of being APOE4 negative, there was a significant benefit of
DHA supplementation on cognitive function. This, then, indicates
promise for those Alzheimer’s patients with this genotype, which
is about half of those diagnosed with Alzheimer’s. It will be important in the future to determine whether DHA can prevent cognitive decline among Alzheimer’s patients with this genotype.

Cold seawater fish such as mackerel are
a good natural source of PUFAs.

extension was to hypothesize a similar benefit for brain function in the elderly. The Memory Improvement after DHA Study
(MIDAS) trial is a well-designed randomized, controlled, multicenter trial which showed that DHA is both safe and effective
for improving aspects of human memory.34 Four hundred and
eighty-five men and women who were older than 55 years and
had a mild memory complaint (e.g., “I can’t find my keys!”) were
enrolled. One group received 900 mg algal DHA/d and the other
group received a vegetable oil placebo. The assessment was
a computer-administered test of episodic memory called the
Paired Associate Learning test (PAL). After 6 months of supplementation, there was a clear improvement in PAL scores in the
DHA group relative to the placebo group, with fewer errors made.
The effect of DHA supplementation on memory performance was
equivalent to moving one back by 3 years. The cognitive changes
were correlated with the plasma DHA content. In addition, there
was no significant increase in adverse events in the experimental group over the vegetable oil control.

“DHA is both safe and effective for

improving aspects of human memory”

Epidemiology studies have shown an association between
fish consumption or EPA/DHA supplementation and a lower incidence of dementia or Alzheimer’s disease (for reviews35,36). The
hypothesis that DHA supplementation could benefit Alzheimer’s
patients was tested in a large trial of over 400 patients by the
Alzheimer’s Disease Study Group under the auspices of the US

What is the best source of omega-3 fatty acids?
Consumers are faced with an array of products containing omega-3 fatty acids, many of which claim to be the best source of PUFAs. Some consumers purchase omega-3 as flax (linseed) oil or
related vegetable-oil-based products. Flax and other vegetableoil-based products contain the omega-3 fatty acid alpha-linolenic
acid (ALA) but contain no EPA or DHA. Most of the health benefits of omega-3 fatty acids are derived from EPA and DHA, and
not ALA. ALA is not well retained in the human body and makes
up a very small proportion of the omega-3 fatty acid content.38
It is also true that ALA is the metabolic precursor of EPA and
DHA, and such metabolism does in fact occur in humans.39 However, such metabolism occurs only at trace levels, and even when
large amounts of ALA supplements are ingested, only a modest
increase in EPA and no increase in bloodstream DHA can be
observed.40 Thus flax and other ALA-rich vegetable oil supplements are not a substitute for a good source of EPA and DHA in
the human diet.

“There is no current evidence to
conclude that one form of lipid class
is a better vehicle than another for
delivering EPA and DHA in humans”
Another prominent consumer issue has been the claims by
promoters of krill oil products that its products are more bioavailable than fish oil sources. This has been ascribed to a difference in the type of lipid class that the EPA/DHA was attached
to, a phospholipid in the case of krill oil and a triglyceride in
the case of fish or algal oil. Some experiments have used lower
doses of krill oil in their supplements than those in fish oils and
claimed that the resulting bloodstream levels were equivalent.
However, there is no current evidence to conclude that one form
of lipid class is a better vehicle than another for delivering EPA
and DHA in humans.41
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>H
 owever, malnutrition is multi-factor problem and not
just due to poor diet but also to poverty, cultural and social
factors; other scientists, health workers, engineers need
to work with nutritionists to improve sanitation, educate,
provide clean water, reduce food losses etc.

Key messages
> Malnutrition is widespread in low- and middle-income
countries but relatively little progress has been achieved in
implementing nutritional solutions at scale to create
lasting impact.

> Many efficacy studies have shown why children are
malnourished but fewer show how to address the problems.

>B
 iological efficacy is the situation where a nutritional
intervention has been successfully achieved in a number of
field studies, e.g., vitamin A capsule distribution to reduce
child mortality.

> Effectiveness programs are field interventions to ascertain
that the outcome (biological or behavioral) can be achieved
in communities where malnutrition exists.

> In effectiveness studies, scientists need to identify the
true cause of the problem and collect extensive data on the
socio-economic situation, attitudes, and knowledge of
the recipients.

> Program managers should map the implementation
pathway and document where failures occurred. In this way
effectiveness trials will help us understand the outcomes
and draw lessons for future interventions.

> Food fortification or biofortification to improve food quality
may offer more long-term solutions to nutritional problems.

The old English proverb about leading a horse to water has
considerable relevance to the problem of translating wellestablished nutritional evidence into policy and programs. The
horse needs essential water, but if it is not thirsty or the water
is presented in a way that engenders suspicion or fear, the horse
will not drink.
Policy is defined as a course or principal of action adopted or
proposed by a government party, business or individual. That is,
nutrition policy will be the end result of a number of inputs that
persuade the relevant government to adopt a course of action.
The policy may be clearly directed at managing, solving or ameliorating a nutritional problem, but how that policy is created is
the result of a constellation of factors affecting how the problem is identified as well as the potential solutions. The inputs
considered will go beyond nutrition: political priorities and the
competing interests that make one alternative more attractive
than the others will be given due consideration for solving the
problem (Figure 1).
In many countries, there is a problem of obesity. One often
accepted narrative is that obesity is a consequence of lifestyle;
the consumption of too many calorie-rich foods and physical
inactivity. But what policies should a government adopt in the
light of this phenomenon? One potential option would be to
balance energy input against energy output; but no government is going to sufficiently increase the cost of food so as to
throttle intake any more than it would raise the cost of petrol
in order to encourage people to use their cars less. To be effective, the increases would have to be draconian, and their
effects on the population would be disproportionate. The
wealthy would foot the extra costs and continue their same
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“You can lead a horse to water,
but you can’t make it drink”
Old English proverb
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figure 1: Steps guiding the establishment of policy: example – to reduce the prevalence of obesity.
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lifestyle, while the poor would bear the brunt of the additional
taxation, and the weak and vulnerable would no doubt end up
undernourished.
Educative policy-making
Another solution would include the formulation of policy that
educates or persuades the general population towards healthy
eating or active lifestyles. Most European countries have decided that people should be informed about what they eat, so
policy has mandated that all prepared foods should display their
nutritional composition. On its own, this will have little effect
on food consumption, as people have to know why they should
watch their calorie intake. Providing education about the health
problems associated with obesity – diabetes, cardiovascular
and many cancers – with a view to persuading people towards
more healthy choices might be another option. But one cannot
stop people eating food for fear of what may happen to them.
Other policies could be directed at encouraging physical activity: for instance, one could ensure that new and, where possible,
existing roads should incorporate cycle lanes, ensure that provision for physical activity exists in schools, maintain parks and
open spaces, encourage organizations that promote outdoor activities, and so on.
Policies are often quite broad and must be maintained in
the face of competing interests. The health problems associated with obesity are an increasing drain on financial resources.
Government ministers have to be persuaded that prevention

is better than cure and that the prevention policy will have an
impact. This must be accomplished against the many conflicting demands on the health agenda and competition for funding,
while ensuring that the policy process is transparent to the public at large, and that it is backed by evidence.

“Government ministers have
to be persuaded that prevention
is better than cure”
The evidence may come from in-depth effectiveness studies –
and, in a perfect world, the timing of effectiveness studies would
precede the policy process. Furthermore, the studies would reveal not only the expected results and where these might be expected, but also why the expected results were achieved. For
example, the UK would have conducted a large randomized trial
with a factorial design to test whether nutrition education vs.
urban planning, vs. both were more effective at stabilizing the
increasing weight of the population. Large-scale effectiveness
studies can answer to a degree of certainty the first and second consideration and with greater or lesser certainty the last
one. But we live in an imperfect world, and politicians must then
make informed decisions using such evidence as is available.
But what type of evidence can policy-makers use? How certain
can they be that the expected outcome from an effectiveness
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table 1: Definitions of terms used among the research, policy and program communities.a
Term

Definition

Efficacy

Intervention under ideal conditions.

Effectiveness

Effect under normal conditions in field settings.

Randomized Controlled Trial (RCT)

A trial to evaluate a new treatment against a standard, placebo or the status quo. The subjects
receiving the treatments are randomized at the level of the individual or by matching groups.
Those administering the treatments are usually blind to the recipients’ status. The level of
control will vary from complete (efficacy study) to variable (effectiveness study).

Biological efficacy

Is demonstrated through an RCT of an effect on a nutritional outcome of a nutritional
intervention administered to people who are malnourished or likely to become malnourished.
When significant effects are replicated in several RCTs, confidence grows that ‘biological
efficacy’ is established.

Probability statement

To make policy decisions, probability statements are based solely on RCT results.

Plausibility statement

Causal statement not based on randomized individuals but based on evaluations of

Adequacy statement

Statements that result from demonstrations that trends in process indicators, impact

observational studies with a comparison group.
indicators, or both show substantial progress, suggesting that the intervention is having an
important effect.
Process indicator

Is the biomarker or variable

or

under test that indicates the health

Impact outcome indicator

effects of the intervention.

Internal validity

The strength of the scientific inference that is supported by a sound study.
Soundness requires minimal selection and information bias, confounding is controlled, and all
attempts made to rule out chance.

External validity

Generalizability. The degree to which the public health intervention is applicable and

PIP

Program impact pathways.

will provide results under variably controlled field conditions.

a

Definition of terms as used in references 1,9

study in context X is applicable to their country or region? What
type of information is also required so that policy options can
deliver on a public health promise? Nutritional studies should
produce evidence that defines the problem, its causes, and feasible solutions.

“Nutritional studies should produce
evidence that defines the problem,
its causes, and feasible solutions”
This article provides a broad overview of the evidence available for nutrition policy and programs and the type of evidence
that is currently required to translate policy into programs and,
further, into health outcomes. I discuss a selection of the current
policy options available for reducing micronutrient malnutrition.

Evidence-based practice
Evidence-based practice has been the accepted procedure to
evaluate new treatments in the medical world for a number
of years. Movements for Evidence-Based Medicine and the Cochrane Collaboration have resulted in important improvements
in the quality of available evidence from clinical research and
its implementation in medical practice.1 Randomized controlled
trials (RCTs) have played an important part in these developments, and RCTs are increasingly being promoted for public
health interventions. However, evidence from RCTs in the public
health area has been challenged on the grounds of limited generalizability (external validity; Table 1).2 It is generally accepted
that converting the results of RCTs into policy is not straightforward, but the writer (Reference 2) was directing his criticisms
more at the evidence-based policies of the UK Government concerning the Health Service, where policy appeared to be driven
more by ideology, personal beliefs, vested interests, electoral
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table 2: Efficacy and effectiveness of randomized controlled trials.
Hypothetical examples
Study conditions
Intervention

Efficacy

Effectiveness

Two treatments tested:

Three treatments, e.g.,

– New drug

– Fortified biscuit

– Established therapy

– Non-fortified biscuit
– Observation only

Recipients
Supervisory staff

Suitable patients randomly

Randomization at village level and randomized

allocated to treatments.

selection of children 3–5 years within villages.

Well trained doctors and nurses or professional

Statistical and managerial staff for randomization

people; unaware of treatment group allocation.

and allocation of treatments and evaluation
of results. Community health workers to distribute
and measure anthropometry of children.

Environment

Usually a clinical facility with

Output

Recovery of patient measured to show

Homes

good control over treatment.
Differences in anthropometry between

positive benefit, no difference or negative effects

baseline and endline. Hemoglobin measurement

of new drug. Compliance measured from

as proxy for micronutrient status, but can

drug blood levels.

also indicate underlying inflammation.

concerns and so on than by evidence. Policy-makers at lower levels in public health nutrition will not have electoral concerns to
worry about, but they will also be influenced by personal beliefs,
and a researcher has to realize that policy will be influenced by
more than just research evidence alone. To this end, a researcher whose work will influence health policies needs to do more
than mere laboratory-based experiments. He or she needs also
to show that the relevant work has general applicability under
field conditions. The researcher has to promote the intervention,
research the health and problems within the community, and
allay any concerns of the recipients. This will involve collecting
more information than would be the case with an RCT, but the
additional information will assist with advocacy and will inform
policy-making. There are distinct differences between evidencebased medicine and evidence-based nutrition practice.3
Randomized controlled trials (RCTs)
An RCT to compare a new drug in persons with a well-defined
disease, conducted with highly trained staff and in a wellcontrolled environment, may show that the new intervention has
important benefits compared with the established treatment. By
contrast, an evaluation of the effect of a fortified food product
on child growth in a rural area of a developing country using
the RCT approach will be a more complex process and will be
far less controllable (Table 2). There will be many points where

variability may occur and reduce the potential benefit from the
intervention. Thus even if a statistically significant beneficial effect on growth is shown from the intervention, workers in other
areas or in other countries will feel it is necessary to repeat the
intervention in order to confirm its benefit in their own environment. Meta-analyses of the results of the interventions may
show that overall the fortified food product does improve growth
and that its introduction has external validity, but that there is
enormous variability between the different RCTs of the food
product. Understanding the causes of this variability, documenting where variability can occur, and quantifying the variability
due to the different factors will guide policy on where and how
public health interventions are needed and what measures must
be addressed so as to improve their effectiveness.
In the RCT examples described above (Table 2), the variability in a public health intervention can arise from many sources,
some or all of which may not be present in a different environment. Child growth is an important indicator of child health
and development but in a community, child development will
probably not be uniformly impaired. There will be children who
are stunted, but there will also be those whose growth is satisfactory. The stunted children may respond to the fortified food
and growth may be accelerated, while those whose growth is
adequate may respond very little or not at all. The benefit to
the community will be reported as an average response of all

SIGHT AND L IFE | VOL. 28 (2) | 2014

those who receive the intervention. If the numbers of stunted
children are large, then the food product may produce a statistically significant increase in growth, but if stunted children only
represent 10–20% of children in the community, the beneficial
effect on ‘the few’ will be swamped by the lack of effect on ‘the
majority’, and the intervention will be seen as a failure. Thus
although the fortified food may have proven efficacy to redress
stunting, its supply to the public as a policy cannot be adopted
for public health benefit without a knowledge of the prevalence
of stunting and a thorough understanding of the reasons for
stunting. Even better targeting of the intervention to those who
are stunted might not redress stunting if the reason for stunting
is not just a lack of adequate food.
Variability may arise from many factors. Although the poor
growth may be due to a poor diet, the additional food may need
to be supplied at specific times – for instance, at the time when
catch-up growth is possible.4 Poor growth may be due to a high
prevalence of disease. Food alone does not prevent disease,
and sick children lose their appetites. Hygiene and clean water supplies are important factors influencing the prevalence of
disease. A fortified food may appear to provide all the necessary
nutrients to meet the recommended daily requirements, but a
malnourished child may need additional nutrient supplements
to enable him or her to catch up with normal growth.5 It is also
important to know how a food supplement is perceived by the
community into which it is introduced. How is the food allocated
within the family? How well are workers trained whose job it is
to introduce the new food, so that the food is correctly targeted
at those who will potentially benefit most? Is sufficient food supplied so that the most vulnerable children will still benefit if the
food disappears into the family pot? If awareness of these factors and many more are not known and have not been addressed
in the trial design, this ignorance will impact negatively on the
expected effects of the food supplement.

“It is important to know how
a food supplement is perceived
by the community into which
it is introduced”
Ignorance, fear and suspicion of a new intervention among
communities where education is limited or non-existent can impair the success of field interventions. Workers may need to persuade traditional leaders to give their backing and full support
for a program before it is accepted by a community. Before 2008,
religious, safety, and fertility concerns were the main barriers to
polio vaccination in most of northern Nigeria – one of the few
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remaining strongholds of the disease worldwide. Even in areas
with better uptake, failure to engage parents and discuss why
a not fully vaccinated child may develop polio, for instance, increased parents’ negative perception of the program. Rebuilding
community trust, understanding, cooperation, and support – all
of which were lost to the groundless controversy on the vaccine’s
safety – became necessary. A breakthrough was achieved when
Muslim clerics were persuaded of the importance of the vaccination and backed its implementation in those states where the
risk of polio was highest.6 This, perhaps, is an extreme example
of the level of engagement required between program organizers and a community in order to implement an intervention, but
it illustrates how interventions will fail if peoples’ fears are not
fully assuaged.
Efficacy and effectiveness
The efficacy trial is an RCT which is well controlled and targeted,
so that the researcher will have a clear idea at the end of the
trial whether the intervention will benefit, have no impact or
else negatively affect the targeted population. The conditions
of the efficacy trial are managed to ensure that all instructions
are correctly carried out, that both administrative staff and subjects fully understand the purpose of their trial, and that they are
aware of their roles. The subjects are chosen carefully, randomized, and the correct dose – with or without food, as required
– is supplied and is taken at the right time of day in order to obtain an unambiguous outcome. Victora and colleagues describe
this type of trial as ‘intervention having a short causal pathway’
(Table 1). Such trials are essential to establish that a process or
nutrient will provide a health or nutrition benefit but such RCTs
are of limited value for effectiveness research.1 However, even
the effectiveness RCT with the fortified food described above
(Table  2) is limited in its usefulness. If one wishes to apply the
evidence of RCT to inform nutrition programs and policy, then
applied research in the field is needed.7 Applied research can
take many forms, but some examples are illustrated in Table 3,
where some of the promotional activities for orange-fleshed
sweet potato (OSP) are listed.8 Each promotional method illustrated in the table could be seen as an applied research project
in its own right. For example, would it be more effective to invest all the money allocated for promotion into popular radio
programs to influence nutrition and health education, cooking
methods, marketing opportunities and so forth than to use it
to support individuals or groups of educators travelling to the
different villages to promote the OSP? Or, what type of radio
program targets the right audience to promote OSP? The fact
is that the authors of that study used all these strategies but
applied them for one or two years to see for how long such promotion was needed. However, if the program organizers wanted
to determine which strategy might be more effective to convey
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table 3: Promotional activities applied in communities where orange-flesh sweet potato was introduced.
Target group
Household level

Intervention | training
Farmers as well as other household members

Training in agricultural techniques – several separate sessions

Demand creation

Nutrition education

to encourage changes in behavior

Health education

in the household

Cooking demonstrations

Marketing

Advising on marketing opportunities

Area-wide

Demand creation to

Radio spots 2–3 times/day at relevant

promotion

encourage changes in

times for planting or harvesting

behavior within households

Various relevant radio programs

and communities

Community theater performances

Marketing

Setting up linkages between traders

Promotional events
Setting up market stalls, painting, sign boards, promotional aprons
Modified from reference8

messages to a population, it would be important to have studies
that statistically quantify or, through the design, examine the effectiveness of one strategy over another for adoption of the OSP.
Without this information, policy-makers would be compelled to
promote the entire package, or parts of the package, without
knowing which investments were most effective.
When repetition of a number of effectiveness RCTs of a nutritional supplement all or mostly give a positive or beneficial
outcome, confidence grows that biological efficacy (Table 1) is
established for the particular treatment or intervention.9 The effectiveness RCTs with vitamin A were repeated in several countries with a positive outcome in most cases, and confirmed the
biological efficacy of vitamin A in preventing mortality.10 Some
important principles should be noted from these studies. At the
outset, it was known from experimental work and efficacy trials that giving vitamin A to children with vitamin A deficiency
(VAD) cured the symptoms and prevented blindness and death.
Therefore field trials were expected to prevent mortality, but the
essential prerequisites for those trials was that they were done
in places where VAD existed and that all children in the trials
were seen to receive the dose of vitamin A. Had the trials not
been successful, a nil result could have been due to a number
of causes: deficiency was seasonal and not present at the time
of the trial, those children with the highest risk were not dosed
through inaccessibility or ignorance of the benefits by the parent, insufficiency of dose, or else the effects were blocked by the
presence of other nutrient deficiencies. The important message
for such work is that where an intervention is known to have
a health benefit, monitoring procedures need to be in place at
each critical point in the ‘chain of operation’.1,9

“Where an intervention is
known to have a health benefit,
monitoring procedures need
to be in place”
Procedural research and program impact pathways (PIPs)
As indicated above, effectiveness trials potentially lack the
tightness in design of efficacy trials. It is argued however, that
to obtain biological efficacy and program efficacy, performance
of the trial needs to be monitored at the points where variability can occur. That is, public health interventions involve
not just biological but also behavioral steps which need to
be understood and measured in order to demonstrate a logical sequence between intervention and outcome. To do this,
a program impact pathway (PIP) should be constructed to illustrate the steps involved from supply of the supplement (or
intervention) to the eventual outcome (Figure 2).9 The figure
shows the procedures taken by the program organizers and
the hypothetical operational path of a supplementary nutrient
from producer through to the child and biological outcome. The
activity at each stage should be monitored and measured. In
Box 1, discussion with community leaders may elicit evidence
of the prevalence of the nutritional problem and determine
how the community understands the condition and the purpose
of the intervention. Alternatively, prevalence of the nutritional
problem may be obtained externally from hospital records or
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figure 2: Activities involved in a nutrient
supplementation program set out as a program impact
pathway (modified from reference9).

1
Program organizers
liaise with community leaders on
objectives of trial
and check that
clinical signs of the
nutrient deficiency
are present in target
group.

2
Program receives
encapsulated nutrient
from supplier.

3
Program arranges
transport of capsules
to child health
workers (CHW).

5

4
CHW delivers capsules
to mothers and collects
social and demographic
information on
the family.

Mother or CHW puts
capsule directly into
mouth of child.

6

7

Nutrient is
ingested, absorbed
and metabolized.

CHW visits 1–3 days
later to record
any possible adverse
effects.

8
Biological outcome
is monitored at some
future date.

blood biomarkers. The activities outlined in Boxes  2 and 3
will be monitored by careful bookkeeping to ensure the correct number of capsules are received and allocated to the individual child health workers (CHWs). In Boxes 4 and 5, the CHW
contacts the mothers, collects information on the family and
the child receiving the treatment, and on any current or recent
morbidity, and records how the capsule was administered to
the child or – if the child was not available – what was the fate
of the capsule. The number of children visited can be crosschecked against the capsule allocation in order to ensure that
the program is proceeding to plan. The background information
on the child may be of assistance to correct for confounding
during later analyses, especially if the intervention is unsuccessful. Box 6: There is no way of monitoring the metabolism of
the nutrients, but any adverse effects should be noted, so Box 7
records details of follow-up visits to ensure the program does
not falter because mothers hear that the intervention is causing
harm. Finally, at the appropriate time, figures for the outcome
indicator are obtained. If all the internal checks are correct,
the intervention should have been successful. If a negative or
no-effect result is obtained, then data collected at the different
check points can be retrospectively examined for clues as to
the unexpected outcome, and the procedure refined for future
interventions.
Nutrition programs to improve child health
It is claimed that we have ‘warehouses filled with potentially
useful research papers’ on why children are malnourished but
far fewer on how to address the problems.7 Decades of research
have produced definitive, efficacious evidence that a number of
important nutrients such as vitamin A, iron/folate, or mixtures
of nutrients do improve child health and prevent illness and
death.9 Unfortunately, in many low- and middle-income counties, there are no effective programs to raise the micronutrient
content of the diet, with the exception of capsule distribution.
Even capsule delivery can fail to reach the children who need it
most, as these children may be the most difficult to reach.
The lack of effective programs to improve child health is to
some extent understandable as malnutrition is a complex problem. Most rural people in low- and middle-income countries are
subsistence farmers whose diet is influenced by the vagaries of
the weather. The ‘hungry season’ that precedes the harvest is
a familiar scenario. A lack of food produces poorly nourished
mothers and impairs their nutritional status and the quality of
their milk. Likewise, children who fall sick in the hungry season
cannot expect the additional nutrients they need for a rapid recovery during convalescence. More research needs to be done to
understand and learn how to deliver health benefits, given the
environmental constraints, and when and where best to intervene in these environments. Habicht and Pelto argue that inputs
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from different types of scientists, policy-makers and program
implementers will be needed, as well as inputs from the communities in which interventions are planned.9
For example, financial returns might be improved for subsistence farmers and the health and welfare of their families
benefit if agricultural engineers were to find a way to avoid or
reduce the losses of food post-harvest due to spoilage, deterioration and poor storage conditions. The principal agents of
bio-deterioration are molds, insects, rodents and birds. A recent
leading article by an agricultural economist suggested that too
little attention was being paid to post-harvest food waste. It was
estimated that food losses in sub-Saharan Africa were between
30% and 80% of perishable foods (fruits, vegetables, root crops)
before consumption, and these enormous losses wasted the
land, water, fertilizer, labor and money that went into food production. Total food losses in sub-Saharan Africa alone have been
estimated to be worth over US$4 billion per year, an amount
which could be used to meet the minimum annual food requirements of at least 48 million people, and are roughly equivalent
to the value of annual cereal imports in the region.11

“Total food losses in sub-Saharan
Africa alone have been estimated to
be worth over US$4 billion per year”
The figures for the losses are staggering, and applied research to prevent these losses is urgently needed. Losses due
to bio-deterioration need to be quantified. Deterioration in food
quality needs also to be assessed. Our own work showed a 90%
loss in thiamin content of millet stored nine months under indigenous village conditions.12 Other organic micronutrients
presumably fared similarly in the hot and damp conditions. Programs to evaluate ways to improve food storage need financial
investment to provide materials or money to individual villages
or to establish cooperatives with the resources to establish better storage facilities. Effectiveness trials are needed to investigate the various options for advising policy.
A good part of the problem of malnutrition in low- and
middle-income countries stems from poverty.7 Poverty restricts
food choice, and the main food eaten becomes the staple cereal
crop: rice, maize, millet and so on. However, with the exception
of breast milk for a baby under 6 months of age, no food item
alone can support optimal growth, health and development, especially in children. Cereal staple foods must be accompanied
by other food items to broaden the range of nutrients in the diet;
the wider the range of foods eaten, the lower is the risk of nutrient deficiencies. Unfortunately, poverty restricts dietary diversity, as the need for energy-source foods takes precedence when

the meager financial resources are being allocated. In these circumstances, supplements of micronutrients or foods do no more
than satisfy an immediate need. That immediate need may be
critical, it may make a difference between life and death and, in
the case of vitamin A, it can be stored so as to extend the period
of benefit. However, supplements of food and/or nutrients only
provide short-term benefits for health: they will not by themselves solve the problem of poverty.

“Supplements will not by themselves
solve the problem of poverty”
Food fortification
The reliance by impoverished people on staple cereal foods may
provide a means of dietary improvements by food fortification
or by replacing traditional crop varieties with biofortified varieties with improved nutritional values. In 1923, Switzerland was
the first country to introduce fortification. Salt was fortified with
iodine to prevent goiter and cretinism because iodine deficiency
was widespread through the Alpine region. Also in the same year,
the UK and the USA began fortifying milk with vitamin D to prevent rickets.13 Food fortification of margarine with vitamin A to
improve vitamin A status was introduced quite early on in Scandinavian countries. In the UK, calcium, thiamin and niacin have
been added to processed white wheat flour for over 70 years to
restore concentrations of these nutrients to that of unextracted
whole flour. This policy was adopted during World War II, when
food was in limited supply and bread was an essential staple
food. There is probably little need for the additional nutrients today, but changing all the machinery, if the process was stopped,
would probably be more expensive than allowing it to continue.
Fortification is widely practiced today, and salt iodization is a
good example, as this provides iodine to people in many parts
of the world where the soil, and therefore food, is deficient.14,15
Wheat flour is extensively fortified with folic acid in many countries to reduce the risk of anencephalopathy and neural tube
defects.16 Folic acid is known to be efficacious in reducing the
risk of these conditions, and surveys to determine the impact
of fortification have been done in a number of countries.17 Iron
frequently accompanies folate in flour fortification to lower the
prevalence of anemia.18 Vitamin A has been added to cooking
oil in places such as Indonesia, Uganda and Pakistan.
Improving the diet by fortification, however, adds a cost to
the food. Where poverty is an issue, further costs may bring extra hardship. Since 2003, there has been mandatory fortification of wheat and maize flour in South Africa with vitamin A,
thiamin, niacin, vitamin B6, riboflavin, folic acid, iron and zinc
to increase dietary intakes of these nutrients by 20–30% for
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table 4: Composition of one sachet of MNP.

over, the benefit of the product will have to be obvious to the
parent or guardian.

Nutrient

Units

Amount per sachet

Vitamin A

µg RE

400

Vitamin D3

µg

5.0

Vitamin E

mg TE

5.0

Thiamin (Vitamin B1)

mg

0.5

Riboflavin (Vitamin B2)

mg

0.5

Pyridoxine (Vitamin B6)

mg

0.5

Folic Acid

µg

90

Vitamin B12

µg

0.9

Vitamin C

mg

30

Niacin

mg

6.0

Iron

mg

10

Zinc

mg

4.1

Copper

mg

0.56

Selenium

µg

17

Iodine

µg

90

Information from reference32

persons over 10 years of age.19 Fortification in this way adds
no obvious cost to the consumer, and everybody will potentially
benefit. However, there are often many challenges in introducing such a program. Where central processing is uncommon and
various small-to-medium food processors must fortify, the added
cost of the premix, compliance with procedures for mixing, and
quality control are key barriers to implementing fortification
programs. Preparing a PIP for a fortification program is critical
in these situations so as to identify the potentially weak points
before the full roll-out of fortification programs. It is important
that measures are also mandated for monitoring the quality of
the product and health indicators.
Encouraging people to fortify their own or their children’s
food is another method which is gathering momentum, in the
form of micronutrient powders (MNP). MNP come in two basic
formulations, one for treatment of nutritional anemia and the
other to supply multiple micronutrients. MNP are prepared in
small packets which are single-serving and designed to be added to a child’s semi-solid meal,20 to improve the micronutrient
intake of children between 6 and 23 months of age. However, if
the packets are not being distributed free as part of a government health promotion program, then two obstacles will be
immediately apparent to the reader. The consumer has to be
persuaded to buy and use the product, and for this to happen,
he or she has to be convinced that the product will provide a
health or some other benefit for their children by such means
as those illustrated in Table 3. For long-term success, more-

“Encouraging people to fortify
their own or their children’s food
is gathering momentum”
Numerous efficacy trials, including a Cochrane review, have
demonstrated that MNP use is associated with a significant reduction in the incidence of anemia.21,22 Treatment trials also
indicated that MNP were as effective as iron drops, were better
accepted and had fewer side effects.22 However, can mothers
be persuaded to use MNP if they have to buy them? It is interesting to examine in detail a randomized effectiveness trial
done in a real-world, resource-poor setting.23 The study was designed to evaluate the effect of the community-based marketing
and distribution of MNP by local vendors trained to promote
and sell low-cost products (e.g., water, disinfectant, soap, condoms) on childhood rates of anemia and VAD. The two primary
objectives of the study were (1) the effectiveness of the distribution of MNP through an integrated health promotion and
income-generating program, and (2) the impact on the iron and
vitamin  A status of pre-school children. The composition of the
MNP is shown in Table 4 and the PIP in Figure 3. The study
was done in Nyanza Province in Western Kenya, among rural
subsistence farmers in an area where malaria transmission was
intense throughout the year.
The sachets were specifically promoted in the intervention
villages, but the vendors were not stopped from selling them in
the control villages. Biweekly home visits by field workers were
therefore carried out in both intervention and control villages.
The output in Figure 3 shows that far more children had infrequent (> 0–2 sachets/week) or regular experience (> 2) of the
sachets in the intervention than the control village. As a result,
the rise in hemoglobin (Hb) concentrations, the fall in prevalence of low ferritin values and the fall in low vitamin A status
were all greater in the intervention than in the control villages.
The authors suggested that the provision of MNP is better than
no intervention or placebo, and that it is possibly comparable
to commonly used daily iron supplementation. However, the
benefits of this intervention as a child survival strategy or on
developmental or biochemical outcomes are unclear. Anemia
(Hb < 110 g/L) prevalence at the start for children in both groups
was ~67%, and at the end was still 39% and 47% in the intervention and control groups respectively. Absolute concentrations of
serum retinol binding protein (RBP) were not given, so the true
vitamin A status is impossible to assess, but the response to intervention was significantly different. In the intervention village,
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figure 3: Cluster-randomized control trial selling MNP to young children in Western Kenya.23

Community-based cluster randomized trial to market MNP as part of the
Nyando Integrated Child Health and Education Project in Western Kenya, which
promoted and sold evidence-based health products. Of 144 villages in the area,
30 intervention and 30 control villages were randomly selected for the study
with the probability proportional to size. In each village, 25 children were
randomly selected aged 6–35 months.

Interviewers visited each child in their own homes in
both intervention and control villages two times / week
for study duration (approximately 12 months). Collected
information on sachets purchased and recent morbidity.

Baseline: Trained interviewers collected data on
demography, socio-economic conditions, child feeding
practices, morbidity in previous 24 hr, height and
weight, blood for hemoglobin, iron biomarkers,
vitamin A and malaria screen.

Global Health Initiative supplied MNP. Sachets were sold at 1 Kenyan shilling
(Ks) per sachet to trained vendors in the intervention villages. Vendors promoted and marketed the powders at 2 Ks (2.7 US cents) in the intervention villages,
but were not prevented from selling sachets in the control villages.

Outcome

Intervention group n = 444 children
18 to 47 months.

Control group
n = 417 children

Weekly MNP
use.

None: 7.7%
Infrequent: 81.4%
Regular: 10.9%

None: 62.3%
Infrequent:37%
Regular: 0.7%

Biochemistry:
All significant
differences
between
treatment and
control groups.

Hb increase: 9 g/L
Fall in ferritin < 12 μg/L: -19.3%
Fall in VAD: -7.5%

Hb increase: 6 g/L
Fall in ferritin < 12 μg/L: -5.3%
Change in VAD: +2.5%

there was a 7.5% fall in the prevalence of RBP < 0.7 μmol/L, and
a 2.5% increase in the control village. There was no change in
the prevalence of malaria, but a more detailed study of malaria
and morbidity outcomes is needed. The MNP were well accepted,
but adherence was variable.21
These results indicated that MNP can be successfully marketed through a novel community-based social marketing system
carried out by local vendors trained to promote and sell low-cost
health products. The availability of MNP through this distribution system was associated not only with more children using
the product, but also with a slightly greater rate of recovery
from anemia and reduction in the prevalence of both iron and
vitamin  A deficiency than occurred in the control communities.
Development of community-based social marketing systems for
MNP and potentially other nutrition-related products can contribute to the reduction of micronutrient deficiencies.23 However, research to test a variety of implementation strategies that
are feasible in the current constraints of the community system

is needed to further inform policy. For example, questions still
remain as to whether the system can be self-promoting or how
often the health messages would have to be re-inforced to obtain a benefit in behavioral and biological outcomes; these questions are of relevance for program managers and policy-makers.
These types of research question require other methodological
approaches, which can be built in to effectiveness trials at the
design stage.
Agricultural interventions
Improvements in food availability and quality can be brought
about by agricultural interventions. There are various cropbreeding programs to increase nutrient content of widely consumed foods. HarvestPlus is biofortifying seven food crops that
can help reduce micronutrient malnutrition (sometimes known
as hidden hunger) in Asia and Africa.24 These programs include
increasing the β-carotene content of sweet potatoes, cassava
and maize, the iron content of certain legumes and pearl mil-
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let, and zinc in rice and wheat. To test the methods needed to
introduce these crops to rural farmers and their usefulness for
improving nutritional status, two randomized effectiveness programs to determine the effect of β-carotene-rich, orange sweet
potato (OSP) on intake of vitamin A and status in women and
children have been performed in Uganda8 and on vitamin A intake only in Mozambique.25 Only the Ugandan trial is described
below, but both trials successfully raised vitamin A intake from
OSP and showed a biological impact in real-world conditions.
In Uganda, VAD (serum retinol < 0.7 μmol/L in > 15% of the
population) was reported in both children and women in spite
of fortification of cooking oil and routine administration of
high-dose vitamin A capsules.26 Efficacy trials have shown that
β-carotene improves vitamin A status, and a small effectiveness
study in Mozambique showed that OSP reduced the prevalence
of VAD. In Uganda, current varieties of sweet potato are at best
pale yellow and contain little or no β-carotene. Thus OSP is a
new crop for Ugandan farmers, and effectiveness trials were
needed to do applied research and evaluate the intensity of
promotion required to successfully introduce OSP into the agricultural system, determine its effects on vitamin A status, and
eventually assess the cost-effectiveness of delivery strategies.25
In this trial, there were two objectives: (1) to compare one and
two years extension services in the form of agricultural and nutrition training (Table 3), and (2) to evaluate vitamin A status in
children 6–35 months and 3 to 5 years and in women.
Table 5 shows some of the results of the OSP trial in Uganda.
All children and women in the two groups that received nutrition
training significantly increased their intake of OSP. At follow-up,
the proportion of all sweet potato consumed as OSP was ≥ 38%
and 31% in the two- and one-year trained groups, and these did
not differ, suggesting that one-year training was adequate for
maximal effect. At baseline, OSP accounted for 2%–6% of sweet
potato intake, but at follow-up, it contributed 44%–66% in the
intervention groups and 5%–11% in the control group.
An impact on vitamin A status was more difficult to evaluate, since there was little evidence of vitamin A deficiency in the
women or children from the baseline results. In women, mean
serum retinol concentrations at baseline were 1.71–1.79  μmol/L
and fewer than 10% were < 1.05 μmol/L. That is, the mean
concentration was similar to that found in women in developed countries with no evidence of VAD.27 In the case of the
children aged 3–5 years, mean serum retinol at baseline in the
three groups varied between 0.91 and 0.94 μmol/L. That is, the
concentration was slightly below the normal mean of 1.0 μmol/L
for children of this age,28 but 79% of the children had raised
acute phase proteins. After correction for inflammation, the retinol concentration rose to 0.99–1.03, and the prevalence of VAD
was 19%. These data suggest that the intervention with vitamin A in any form would have little effect on the serum retinol
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concentrations, as even in the children there was only a small
negative skew in the data. This was an important effectiveness
study providing useful information on how to raise the amount
of β-carotene in the diet. It may have failed with respect to raising vitamin A blood levels, as the prevalence data on low serum
retinol available at the start of the study26 and used to assess
vitamin A status was not critically examined and corrected for
inflammation. Data on inflammation was probably not available
before the study. Although more laborious, it may have been
advisable to assess liver retinol stores in a small subsample of
the children. Liver stores of vitamin A are the gold standard of
vitamin A status and measurements using stable isotopes can
now be applied in field settings.

“Liver stores of vitamin A
are the gold standard
of vitamin A status”
Nevertheless, the intervention showed that OSP can be introduced and accepted by the community, and the intake of
β-carotene substantially increased the overall intake of vitamin  A which would presumably have been taken up and stored
in the liver. The trial gave us evidence that the implementation
strategy works, but there were no improvements in vitamin A
status because children were not deficient in vitamin A as assessed by plasma levels at the outset.
Interventions to reduce infections
The prevalence of infection is high in many low- and middleincome countries. Lack of clean water, poor hygiene and lack of
good sanitary facilities exacerbates the situation. Infections contribute to malnutrition, so programmers need to consider sanitation in their attempts to improve nutrition. Workers in Indonesia
who examined relationships between disease and the presence
of old and improved latrines in village and urban households
found that the lack of an improved latrine was associated with
a history of diarrhea in the last seven days and under-five child
mortality in the household.29 It is suggested that at any given
time, close to half of the urban populations of Africa, Asia, and
Latin America have a disease associated with poor sanitation,
hygiene, and water.30 There has been much improvement in
many places in installing wells and providing clean water, but
defecation habits are more resistant to change. An effectiveness
trial to reduce enteric infection in young Indian children by installing household latrines was unsuccessful. The program was
the Water and Sanitation Program in Madhya Pradesh supported
by the World Bank. The objectives were to change defecation
behavior and improve child health by reducing gastrointesti-
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table 5: Changes in intake of orange sweet potato (g/day) over the duration of the trial.
Intervention group

2 year intensive training

1 year intensive training

Control group no training

Baseline

Change#

Baseline

Change#

Baseline

Change#

Children 6–35 months

3

50

2

37

2

0

Children 3 to 5 years

8

93

1

128

5

8

Women

8

159

2

117

1

5

#

Mean intake (g/day) at 2 years minus baseline mean

Changes among groups that received training were all significant (P < 0.05).
There was no difference in the changes between the 2- and 1-year trained groups (P > 0.05).
Information from reference8

nal illness, parasitic infections and anemia. However, a cluster,
randomized trial of 80 villages in the area found that between
2009 and 2011, although there were more improved latrines in
the intervention villages (41%) than the controls (22%), there
was only a small – albeit significant – reduction among adults in
open defecation (73% vs 83%). In addition, child health did not
improve by any of the outcomes measured, and presumably the
situation is not likely to improve until adult behavior changes
and greater use of latrines is made.31
While there was a clear absence of latrines, and an intervention that increased latrines was the obvious choice, the trial
should have been preceded by a social or qualitative study to
better understand the reasons for open defecation. Why did the
number of latrines only increase in the intervention villages to
41% of households? What were the factors contributing to the
uptake? An RCT will not solve a problem if the intervention does
not address the factors responsible for that problem.

“An RCT will not solve a problem
if the intervention does not address
the factors responsible for
that problem”
Conclusions
RCTs have provided evidence to guide policy-makers on what is
needed to combat undernutrition. Unfortunately, effectiveness
trials in the real world reveal that malnutrition is a product of
many factors and that effectiveness trials need to give due consideration to the biological, behavioral, and structural factors
that are likely to be co-determinants of the malnutrition problem.
Undernutrition is the end-result of inadequate or unbalanced dietary intakes compounded by poverty, poor information, lack of
sanitation and frequent infections by families living in resource-

poor environments. There is abundant evidence from numerous efficacy studies that if additional food or specific nutrient
intakes can be improved, nutritional status could be improved
among populations that are deficient. Poverty is at the heart
of the problem, so methods to improve the quality of the food
which people already eat would seem one potential way of ameliorating the impact of undernutrition. Food fortification is one
method of improving dietary quality. Whether this is at source
or via home fortification with MNP, there is a small cost involved
for the fortificant. Fortification at source needs to be mandatory if its effects are not to be diluted by non-fortified products,
and this requires policy decisions and the setting of standards.
Home fortification is a good way of providing additional nutrients; however, it is a less stable approach than fortification at
source as it is more easily affected by external factors.
Effectiveness trials have to show that a particular nutrient
or process can be improved and that it produces a health benefit. Unfortunately, available evidence can sometimes be flawed
or of limited applicability. Iron and vitamin A deficiencies are
widespread in low- and middle-income countries, but measuring status of these nutrients is interfered with by inflammation,
and true status may be concealed. Policy-makers have to be
convinced by the available evidence that the policy under discussion is cost-effective and safe, and that it will have a health
benefit. Research must examine the cause of the problem, test
various strategies to determine which is the most cost-effective
solution, and ascertain that the right solution can be implemented to generate a health impact. It may be unrealistic to expect
one study or study type to generate all the evidence that is required for informed policy-making.
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Opinion Response 1: Evidence to Inform
Nutrition Policy and Programs. Building and
maintaining public confidence in nutrition science
Patrick J Stover
Cornell University, Division of Nutritional Sciences,
Ithaca, NY, USA

Science should be as fundamental to public discourse and policy as is the soil to the agriculture and food production that
support human health. Regrettably, it is widely recognized that
science could, and should, be more influential in informing the
dialog that guides public opinion and policy-making. To move
the needle in a favorable direction, nutrition policies and programs must be underpinned by the highest possible standards
of scientific evidence to help ensure that they achieve their
intended purpose. Successful nutrition policies and programs
strengthen public confidence and trust in the importance of science and nutrition, and in the institutions that translate and
implement scientific evidence to serve the public good.
David Thurman thoughtfully addresses the roles, challenges and necessity for evidence-based policies and programs
in nutrition from a historical perspective. He emphasizes the
strengths and the limitations of randomized controlled trials
(RCTs), and the impact of regional-specific contexts in affecting the variability in response, and hence the effectiveness, of
downstream policies and programs. Contextual differences can
have their origins in biology that contributes to differences in
physiological responses to nutrition interventions1 including
infection and inflammation status,2 microbiome composition,3
and epigenetic differences resulting from maternal diet during
gestation.4
Thurnham emphasizes that the convergence of biological,
environmental, cultural and human behavioral variations often
dictates that the average response of an intervention may not
be the majority response. The absence of uniform responses
among populations, as well as within heterogeneous populations, can erode the confidence of communities in science, even
when discernable public health benefits are achieved by population subgroups. To bridge this confidence gap, better communication strategies are needed to inform relevant stakeholders
of both the benefits and the limitations of population-based
approaches that link nutrition and health. Furthermore, a continued commitment to a robust nutrition research agenda that

addresses the origins of variation in responses, in all its manifestations, is critical in order to increase the effectiveness of
population-based nutrition interventions.1

“Better communication strategies
are needed to communicate both the
benefits and the limitations
of population-based approaches
linking nutrition and health”
Thurnham recognizes that scientific evidence is only one of
a host of considerations that drive public policy. The case of folic acid fortification for the prevention of neural tube defects illustrates how rigorous RCTs leading to successful public health
interventions do not necessarily convince policy-makers to act.
Folic acid fortification, while effective in all countries where it
has been implemented to reduce neural tube defects, has not
been universally adopted due to concerns of increased cancer
risks. These concerns persist despite strong scientific evidence
from meta-analyses of RCTs that demonstrate that even extraordinarily high levels of folic acid intake over a five-year period
neither prevent nor cause site-specific cancers.5,6 The public,
and often policy-makers, can be unaware of the strength, hierarchy, and best uses of scientific evidence; scientific evidence
meant to inform hypothesis generation is often cited in support
of policy decisions. The nutrition scientific and policy communities will increasingly have to decide the appropriate uses
of scientific evidence for policy-making and how evidence is
communicated effectively and accurately to non-scientific audiences. Especially needed in nutrition are consensus frameworks
to address the role of ever-present uncertainty that is rooted in
the Hippocratic Oath and its mandate to “do no harm” at the
level of the individual, juxtaposed to the public health mandate
of improving public health by reducing population risk. This
tension is not necessary, as the fundamental principles of risk
management underpin both clinical medicine and public policy
decision-making.7 Public confidence and future investments in
nutrition will flourish with transparent and rigorous decision
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making-processes that translate the ever-increasing reservoir
of basic nutrition knowledge to improve the health of the communities we serve.
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Opinion Response 2: Evidence to Inform
Nutrition Policy and Programs. Translation of
evidence to inform nutrition policy and programs
Kathryn G Dewey
Department of Nutrition and Program
in International and Community Nutrition,
University of California, Davis, CA, USA

As David Thurnham notes, generating and interpreting evidence
required for informed policy-making in nutrition is challenging.
I would like to highlight several issues briefly mentioned in his
article.
First, efficacy and effectiveness trials are different in many
respects, but this is not an “either/or” dichotomy. Rather, there is
a spectrum between efficacy and effectiveness. Victora et al1 categorized intervention trials into five types of studies depending
on the unit of treatment (individual vs. cluster), delivery mechanism for the intervention (ideal, best practice or routine), and
compliance with agent by recipients (ideal, best practice or rou-

tine). The fifth category, “public health program effectiveness”, is
solidly on the “real world” side of the spectrum, but even those
types of studies can have a rigorous, randomized design.2 A good
example of this is the Oportunidades Program evaluation in Mexico,3 which has allowed decision-makers to determine with confidence whether the program was working and to use the results
to improve program design and implementation. However, effectiveness studies require even more layers of data collection than
are necessary for efficacy trials, in order to evaluate the process
by which the intervention was delivered – i.e., by documenting
program impact pathways.4,5 This must be built in before the
intervention is initiated, not tacked on later.

“Policy guidelines are not the same
as programmatic guidance”
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Second, translating evidence into policy requires dealing
with heterogeneity in response. Some sub-populations will
benefit from an intervention, whereas others will not (or may
even be harmed by it) – a situation that is often concealed by
meta-analyses that do not (or cannot) examine such heterogeneity. The process used by WHO to generate nutrition recommendations encourages consideration of subgroup analyses (via
the development of Population, Intervention, Comparison and
Outcome [PICO] tables to guide systematic reviews), but such
results are often not fully reported by investigators – in part
because CONSORT guidelines discourage subgroup analyses.6
Stoltzfus6 gives four excellent suggestions as to how researchers can provide strong and informative evidence to support WHO
guidelines in nutrition. One key realization arising from the
WHO process is that policy guidelines are not the same as programmatic guidance. The latter requires in-depth understanding
of the platforms for delivering interventions (often in packages),
and the real-world barriers and facilitators experienced by program implementers.
Third, researchers have a responsibility to address key gaps
in the evidence base for nutrition policy and programs. One of
those gaps is demonstration of efficacy and effectiveness of foodbased dietary guidelines. Most nutritionists favor food-based approaches to solving nutrition problems, in principle, rather than
a pharmacological (e.g. pill-based) approach. Diets are complex
and are highly variable across cultures, however, and intervention trials to evaluate food-based approaches are few and far
between. This is one of the reasons why the existing WHO nutrition recommendations (Category 1 interventions at: www.who.
int/elena/categories/en/) do not include any food-based dietary
guidelines (other than breastfeeding). A second gap involves
evaluating the impact of interventions that combine improved
nutrition with other strategies to promote healthy birth, growth
and development, such as ensuring adequate water, sanitation
and hygiene, and enhancing stimulation of early child development.7 Another gap, as mentioned above, is to better understand
heterogeneity in response – including the underlying biological
mechanisms. This also requires better biomarkers of nutritional
status, as highlighted in Thurnham’s article.

Last, closing these research gaps and accelerating nutrition
policy development and implementation requires new models
for conducting research. Whenever possible, embedding data
collection within real-world programmatic settings, using a rigorous study design, should be considered. This calls for coordinated efforts on the part of researchers and practitioners, which
can sometimes be best accomplished via consortia that bring
these two worlds together and facilitate partnerships to achieve
common goals.
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Letter to the Editor:
Emerging Science on Lutein in the Brain and
Why is Nutrition So Confusing?
Peter P Hoppe

Sir,
Two contributions to issue 1/2014 of Sight and Life attracted my
particular attention: Elizabeth J Johnson’s James Allen Olson Memorial Lecture Emerging Science on Lutein in the Brain and the
interview with the science journalist Gary Taubes entitled Why
is Nutrition so Confusing?
I was struck by the fact that Emerging Science on Lutein
in the Brain relies mainly on observational, analytical and circumstantial data, providing virtually no hard facts about health
effects. The author’s interpretations are therefore correctly
presented as possibilities ("may be”, “suggests”, “believed to”,
“seems to”, “associated with”, “related to”, “correlated with”,
“trend for a relationship” etc.), on no fewer than 26 occasions.
In spite of this, the author concludes – albeit in cautiously chosen language – that “efforts may be (sic!) warranted to establish recommended intakes for this dietary component.” I fail
to see the logic of this recommendation. Why should public
money be spent on recommending this carotenoid, which has
hardly ever shown any effects – and this in spite of decades of
research?

In the thought-provoking interview Why is Nutrition so Confusing?
Gary Taubes questions the credibility of scientific findings, stating that “our dietary beliefs are based more on the preconceptions of influential researchers than on vigorous experimental
evidence.” In my opinion, this holds true also for the suggestion
by Elizabeth J Johnson – scientist, the Jean Mayer USDA Nutrition
Research Center on Aging at Tufts University – that lutein should
be recommended.
This raises questions about the role of PPP (public-private
partnership) in the field of nutrition. For independent researchers, PPP is like walking a tightrope. The public needs sciencebased, reliable nutrition advice, and while this may originate
either from private or from public sources, we should beware of
any cozy relationship between the two.
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Response to Letter from Peter P Hoppe:
Emerging Science on Lutein in the Brain and
Why is Nutrition So Confusing?
Elizabeth J Johnson

“The diversity among the studies
points to the conclusion that
lutein status is related to sensory
and cognitive function”
There has been recent comment on the article Emerging Science on Lutein in the Brain (Sight and Life 1/2014) stating that
the evidence to date supporting a role for lutein in cognition is
largely observational, and that it lacks supporting hard facts. Efforts aimed at establishing a recommended intake are thus not
warranted, it is inferred.
As implied in the title of this article, the science supporting lutein’s role in cognitive function has only recently emerged.
While it is true that much of the evidence to date is observational,
the diversity among the studies in terms of design, populations,
and analyses1–5 points squarely to the same conclusion: that lutein status is related to sensory and cognitive function. Admittedly, many of these are cross-sectional observations; however,
a lutein intervention was reported to improve cognition in older
adults.6 Further, the Age-Related Eye Disease Study-2 (AREDS2,
www.nei.nih.gov/areds2) – a multicenter phase III randomized
clinical trial – accessed the effects of oral supplementation of
lutein + zeaxanthin (10 and 2 mg, respectively) as a treatment for
age-related macular degeneration (AMD). In secondary analysis,
lutein and zeaxanthin supplements on top of the AREDS supplement containing vitamins C and E, β-carotene, zinc and copper
lowered the progression to advanced AMD in persons with low
dietary lutein and zeaxanthin.7
It is agreed that it may be too early to make a dietary recommendation for this potentially important bioactive. However, it
is certainly not too early to start the discussions. In the USA,
Dietary Reference Intakes (DRIs) describe the relationships of
nutrient intakes and indicators of adequacy, prevention of disease, and avoidance of excessive intakes among healthy populations for essential nutrients. They do not, however, do this
for bioactives, such as lutein and its isomer zeaxanthin, whose

absence from the diet does not appear to cause a specific deficiency disease. However, a healthy diet should be considered
to do more than prevent deficiencies; it must promote optimal
health during the life course. Given this, a different framework
may be needed for beginning the evaluative process for setting
recommended intakes. As a part of this discussion, it is proposed that lutein should be evaluated in light of the proposed
criteria by Lupton et al8 (Table 1).
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table 1: Lutein research in relation to the proposed criteria for a dietary bioactive component to qualify for evaluation
for setting a recommendation for intake.8
Criterion

Lutein

Definition of the substance that is commonly used

> Lutein, IUPAC name: β, β-carotene-3,3’-diol

Method of analyzing the substance which is consistent with the definition

> Preparation and Value Assignment of Standard Reference Material 968e
Fat-Soluble Vitamins, Carotenoids, and Cholesterol in Human Serum
(National Institute of Standards and Technology)

Database of the amount of bioactive in foods

> Lutein + zeaxanthin content in foods
     http://ndb.nal.usda.gov/ndb/nutrients/index
> Lutein content in fruits, vegetables, corn and egg products9
> Lutein content in egg, fish and seafood10

Prospective cohort studies

See - A review of the evidence germane to the putative protective role of the
macular carotenoids for age-related macular degeneration.11

Clinical trials on digestion, absorption, activation, transport,

> Review of the absorption, uptake kinetics and elimination of lutein12

and excretion of the substance

> Absorption and distribution in serum, adipose tissue and macula of lutein
     after chronic consumption of spinach12
> Absorption of lutein after an acute dose of lutein contained in egg,
    spinach or supplement14

Clinical trials on efficacy and dose-response

> Increasing doses of lutein significantly increased the serum lutein
    concentrations with doses up to 10 mg15
> Serum lutein concentrations reached a plateau that correlated with dose.
     The rate of increase in macular pigment density was correlated with the
     plateau concentration of serum carotenoids16
> Serum lutein reached a plateau that was linearly dependent on dose.
     Macular pigment, on average, increased at a rate that varied
     linearly with dose17

Safety data at the level of intake that might be anticipated

> Observed safety level of lutein is 20 mg/d18

Systematic reviews and meta-analyses showing efficacy

> Statistically significant inverse association between lutein/zeaxanthin status
    and risk of cataract and late AMD risk 19 –21

A plausible biological explanation for efficacy

> Specific binding protein for lutein in the macula22
> Lutein and zeaxanthin protect against blue light damage23
> Retinal pigment epithelial cells are sensitive to the absence of macular
     lutein and zeaxanthin24
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A Day in the Life
of Rolf Klemm
“Delivering what the science has shown to work”
A specialist in researching and implementing
nutrition programs, Rolf Klemm is Vice President of
Nutrition, Helen Keller International (HKI) and also
Senior Associate in the Program in Human Nutrition,
Department of International Health, Johns Hopkins
Bloomberg School of Public Health. He speaks
with Sight and Life about his passion for effective
implementation of nutrition programs.

Sight and Life (S&L): Rolf, congratulations on your recent
appointment as Vice President for Nutrition with Helen Keller
International. At the same time, you hold a faculty appointment
at Johns Hopkins Bloomberg School of Public Health. How do you
manage the demands of these two roles?
Rolf Klemm (RK): Keeping one foot in academia while providing
technical leadership to HKI’s nutrition programs has been a challenge. I love teaching, mentoring and research. But I wanted to
apply these passions in an organization committed to bridging
the “know–do” gap – a gap that exists because of the lack of evidence about “how” to deliver evidence-based nutrition interventions at scale. I’m passionate about linking research methods
and academic rigor with the practical and applied demands of
field programs. My work with HKI gives me an opportunity to
do just that. But you asked how I manage the demands of both
roles. It’s a struggle to find the right balance. My learning curve
at HKI is steep because of the organization’s large and diverse
nutrition portfolio, different program contexts, multiple country
teams, varying levels of capacity, and different funder demands.
And it’s hard to let go of my teaching, research and mentoring
responsibilities at Hopkins.
S&L: In terms of your working week, how do you divide up your
time between the two commitments?

RK: Officially, 80 per cent of my time is spent on HKI and 20  percent on Hopkins – although in reality the percentages often add
up to much more than a hundred! I’m trying to find synergies
to make my dual role more manageable. I’m hoping to engage
students from Hopkins and elsewhere as interns to assist me.
On a day-to-day basis, when not traveling, I spend 1–2 days a
week working out of my Hopkins office in Baltimore and 3–4
days a week working out of HKI’s sub-office in Washington, DC.
My commute to Hopkins is 25 minutes by bike, but it’s about
2 hours to HKI’s DC office. Fortunately, one of those hours is
spent on a train, where I can get some work done.
S&L: Do you feel that your colleagues at both institutions
understand your desire to embrace both ends of the intellectual
spectrum, from scientific research to program implementation?
RK: I think so. HKI hired me to strengthen its evidence-based
programming, create minimum program standards, and provide access to, and guidance on, state-of-the-art nutrition
knowledge and methods. HKI has existing research and technical expertise, but I hope I can help strengthen this and can
assist HKI in continuing to generate high-level research on
delivering effective nutrition and agricultural interventions.
My Hopkins colleagues support my engagement in program
implementation because it offers real-world contexts for studying and understanding barriers and facilitators for intervention scale-up, brings real-life experiences into the classroom,
and offers field placement opportunities for students interested in learning about program implementation. So I think
there’s an appreciation on both sides for my range of interests.
S&L: You’re currently running a number of implementation
programs in widely differing regions of the world, from Nepal to
Malawi. Do all these programs share certain key characteristics,
or are they each unique in their own way?
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“More and more academics are getting
interested in implementation science”

Rolf Klemm at HKI's New York Office.
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your results are reliable and transparent? Or, to put it another way,
what do you mean when you say in your Johns Hopkins profile that
“It involves a village or more to conduct this research?”

JiVitA study training, Gaibanda, Bangladesh.

RK: The programs are each unique, but they also share certain
characteristics. Program differences arise within each country
and project because of unique social and cultural contexts, leadership and policy environments, program objectives and designs,
service delivery infrastructure, capacities, and experience levels.
Program similarities emanate from the use of common assessment, design and implementation processes. For example, HKI’s
programs are informed by a thorough problem assessment – the
causes, context, stakeholder perspectives, implementation barriers and lessons learned from previous failures. This is a critical
first step, no matter where a program may be located.
HKI programs also use a program impact pathway analysis
process to determine the kinds of inputs, activities and outputs
needed to achieve program outcomes. This has led to the intentional integration of gender equity, social inclusion and behavior
change communication strategies within most of HKI’s agriculture and nutrition programs. It has also challenged HKI and its
partners to think “outside the box” and create innovative ways
to deliver nutrition and agricultural services. Traditionally, nutrition service delivery has relied exclusively on an over-burdened
health system. But health workers have many other programs to
deliver besides nutrition.
In summary, the principles and processes used by HKI for
programs are similar, even though the contexts, scopes and nature of programs may differ across countries.

“Health workers have
many other programs to deliver
besides nutrition”
S&L: Evidence-based policy-making calls for accurate evaluation
of field trials. What is the relationship between the design and the
evaluation of programs in the field, and how can you ensure that

RK: “It involves a village or more to conduct this research” refers
to the extraordinary effort and numbers of individuals needed
to conduct high-quality, large-scale, community-based studies.
Our Hopkins nutrition team has conducted studies requiring
sample sizes of tens of thousands of pregnant women and liveborn babies. Setting up a high-quality research infrastructure in
a rural area in countries such as Bangladesh, Nepal or Zambia,
where such infrastructures are absent, involves a major effort.
Before the first datum is collected, tens or hundreds of field
workers need to be hired, thousands of households need to be
enumerated, mapped, and addressed, hundreds of staff need to
be trained and standardized on data collection and measurement procedures, multiple field offices need to be set up, and
quality control, administrative, financial, logistic and data management systems need to be established. Taking on this kind of
effort certainly requires more than a village.
S&L: What then is the relationship between a good and accurate
piece of research in the field and the development of policies and
programs that will meet the needs of the wider world? How do you
get the thinkers, the movers & shakers, and the budget-holders to
take notice of your findings?
RK: Translating evidence into policies and programs is something of a messy business. The good news is that evidence
can indeed have a powerful influence on policy- and programmaking. The bad news, however, is that it sometimes gets submerged by a host of other factors, including special interests
and politics.
The first step is achieving scientific consensus by examining the “body of evidence” on a health or nutrition intervention
and weighing the study designs, study populations, and contexts, because “One trial doth not a policy make” – nor should
it. The World Health Organization uses a systematic process for
evidence-grading and forming policy guidelines, but this can be
a lengthy and cumbersome process. Also, global guidelines may
not be applicable in every setting due to contextual differences.
Once guidelines are issued, getting in-country “buy-in” and policy and program translation requires many other processes such
as advocacy among national scientists, policy-makers and other
key stakeholders. It involves working with in-country partners
and institutions to determine feasible and affordable delivery
mechanisms appropriate for the local context. And it often involves testing the feasibility of that new intervention in the actual program delivery setting. Rarely do procedures used during
the efficacy studies conducted in highly controlled settings map
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Rolf gives a talk at Acting on the Call – ending preventable child and maternal deaths, at USAID Ronald Reagan Building, June 2014.

well to program conditions in less controlled and messier realworld conditions.
For example, our Hopkins team conducted a study on a
promising new intervention that involves supplementing infants shortly after birth with a single, large oral dose of vitamin  A (50,000 IU). This intervention was tested in two field
trials in Southern Asia with known high levels of maternal vitamin A deficiency, and found significant reductions of ≥ 15% in
infant mortality in the first six months of life. Translating these
findings into feasible programs in settings where often > 80%
of infants are born at home required engaging the Bangladesh
Ministry of Health and Family Welfare in testing the feasibility of innovative delivery approaches at an expandable scale to
identify potential barriers and bottlenecks, community receptivity and potential reach.
In academia, success is largely measured by getting your
study findings published in scientific journals. But in the program world, rarely do policy-makers have access to, or the time
or background to read, scientific journals. So scientific findings
and their implications need to be “brought to life” for policymakers through meetings, policy briefs and other advocacy and
communication channels.

“The support of local leadership
is essential”

S&L: What is the biggest challenge currently facing the global
nutrition community, in your view?
RK: I see three grand challenges. First, is addressing girls’ and
women’s nutrition both to optimize their own health and to
ensure they enter and complete pregnancy and lactation well
nourished. The global nutrition community must create linkages
across sectors, especially family planning and education, to
delay early adolescent marriage and pregnancy, because these
have a direct bearing on the health of girls and their offspring.
We also need to define, advocate for, and hold ourselves accountable for creating and ensuring the delivery of an integrated
package of evidence-based, pre- and postnatal services aimed
at improving the health of women during and after pregnancy. A
healthier woman increases the chances of a healthier newborn,
infant and child.
The second grand challenge is creating an evidence base for
nutrition-sensitive interventions. Investment in rigorous research
is needed to answer questions such as: “Can agriculture or water,
sanitation and/or hygiene interventions accelerate improvement
in child nutrition status?” and, “If so, what kinds of intervention
have the greatest impact, and in which populations?” Also, “What
are the impact pathways, and which ones are more important in
which contexts?”; “How can they be positively influenced?” and
finally, “What is the cost-effectiveness of these interventions?”
The third “grand challenge” is building in-country capacity
to deliver proven nutrition interventions at scale to vulnerable
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and to be humbled by the dignity with which many poor people
live and cope in spite of extreme conditions.
S&L: What are the aspects of your career that are most
precious to you?

Meeting with New Era data collectors in Jumla,
Nepal (August 2013).

populations with high quality and fidelity. This requires providing technical, managerial and funding support to build incountry capacity, helping countries move from “donorship” to
“ownership”, and investing in ways to improve the delivery of
nutrition services and products. This will involve technical and
other investments in institutions, processes and systems for preservice and in-service training, logistics and supplies, behavior
change communications, gender equity and social inclusion,
performance monitoring, and evaluation. This challenge will
also need to find ways of establishing smart partnerships with
the private sector.
S&L: What attracted you to a career in nutrition
in the first place, Rolf?
RK: Public health nutrition found me rather than the other way
around. As a boy, I was fascinated by the life and work of Albert
Schweitzer – a medical missionary who served in Africa – and his
life influenced me to take pre-medical courses in college. After
college, I discovered public health nutrition working as a Peace
Corps Volunteer in rural northern Philippines, working side by
side with clinic-based and volunteer health workers, weighing
infants and young children, organizing health classes, and seeing first-hand the tragic consequences of inadequate nutrition
and disease in a poor population. This experience made me
realize that basic public health measures in health, sanitation
and nutrition could benefit far more individuals in developing
countries than high-tech hospital-based medicine. As a young
idealist, public health nutrition also appealed to my sense of social justice and my desire to work for the interests of people living in deprived circumstances. On a selfish note, this career has
given me opportunities I could not have dreamed of – to travel
to remote corners of the world, to work and learn from extraordinary scientists, field workers, community volunteers and other
professionals across many disciplines and cultural backgrounds,

RK: First, it is working on challenging and important problems
with dedicated, bright and altruistic people in the public health
field. I owe a great debt of gratitude to my mentors and colleagues, from my Peace Corps days in the Philippines through
my research life at Hopkins and to my re-immersion now in
programs at HKI. I’ve also been inspired by the experience of
working in countries where opportunities are limited, yet people
do everything they can to “make the impossible possible.” I’ve
worked alongside some very bright people who could probably
enjoy a very comfortable life if they chose to work elsewhere, in
a different field, and I deeply admire their energy and commitment. I also really value the companionship and inspiration of
my colleagues at Johns Hopkins. Their rigor and dedication are
astonishing. One other precious aspect of my career was finishing my doctoral degree at Hopkins at the “ripe old age” of 45,
with a wife and three daughters in tow. I owe many thanks to
my wife and daughters for their support and sacrifice during my
studies. And, while I didn’t become a “real” (i.e., medical) doctor – as my dad would have liked – I think he beamed a heavenly
smile when I graduated. Neither he nor my mother, who immigrated into the US from Germany, had a chance to go to college
due to World War II.

“The rigor and dedication of
my colleagues at Johns Hopkins
are astonishing”
S&L: You clearly love what you do, and you speak about your
work with great passion. What are the key qualities of a successful
implementation scientist, in your view?
RK: That’s a good question! First, there’s no substitute for field
work. You need to go to where the problems are. You need to
listen to women, elders, formal and informal community leaders, health workers and village volunteers to understand their
needs and aspirations and to hear their perspectives on service
delivery barriers and opportunities, and to know the context
in which policies and programs are made and implemented.
Second, you need expertise in research design and methods to
help you choose the best designs and methods to answer specific implementation questions. And finally, you need to build
constructive relationships and partnerships that bring together
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researchers and implementation organizations to help translate science into doable programs, measure the program performance and outcomes, and share lessons learned from failure
and success.
S&L: You’ve mentioned how you value the team at Johns Hopkins
and also how important it is to understand the situation of people
at the local level. What’s the secret of ensuring good teamwork,
in your opinion?
RK: Of course, successful teamwork requires finding the right
people with the right skills and expertise to solve a problem. But
this is not enough. Teamwork requires helping team members
buy into a larger goal or vision and to see clearly how each team
member plays a critical part in achieving the larger goal. In a
research study, this means communicating why answering a specific research question might have profound effects on people’s
lives. People need to feel inspired, appreciated, supported and
recognized for their contribution to the larger goal. They also
need supportive feedback so they know if they are on the right
track. Public health research and implementation is a “people”
business, and calls for people who are not only technically competent, but also flexible, creative and compassionate.

“People need to feel
inspired, appreciated
and supported”
S&L: What do you find most rewarding about your activity
as a nutritionist?
RK: In this stage of my career one my greatest rewards comes
from mentoring the next generation of nutrition leaders through

Rolf with Dr S Kaushik, Micronutrient Initiative Asia Regional
Manager for Monitoring and Evaluation, at the 2014 Micronutrient
Forum Global Conference in Addis Ababa, Ethiopia.
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teaching, coaching and advising students on the Hopkins and
HKI country teams. I also still treasure field visits to assess program implementation and listen and learn from program beneficiaries, implementers and managers about how to improve the
delivery of nutrition and health services.
S&L: If you could change the nutrition community in one way,
what would you do?
RK: I’d like to see us listening more to the countries we’re trying
to serve and to be more responsive to their needs – not all of
which are technical.
S&L: Do you have a hero, a major influence, or a favorite saying?
RK: I have many heroes. Albert Schweitzer was a boyhood hero
who inspired my interest in health and service in developing
countries. Helen Keller’s life has inspired me to take risks, be
courageous and stay optimistic in spite of daunting challenges.
Her life, in many ways, is a testament to “making the impossible possible”, and mirrors challenges faced in addressing global
malnutrition. Also, mentors like Al Sommer and Keith West have
influenced me to go where the problems are, get out in the field,
collect data that’s believable, use data to influence policy and
take the long view. I’m also inspired by ordinary people I meet
through my research and projects, especially those who live dignified lives in the face of extraordinary poverty, lack of opportunity and injustice. They are heroes in their own right.
S&L: : If you had not become a nutritionist,
what course do you think your life might have taken?
RK: Whatever other course my life might have taken, I’m sure
it would have involved scientific inquiry, teaching, coaching,
mentoring, and, maybe, music. I love music, and enjoy playing
my alto saxophone or improvising on the piano. The skill level
needed to play or compose professionally was, and is, well beyond my reach, but it’s fun, nonetheless, to fantasize about a
life making and playing music. Perhaps I’ll return to playing jazz
more seriously when I retire. In the meantime, when I travel
– and I travel a great deal in connection with my work – I sometimes carry a xaphoon. This is a chromatic, single-reed woodwind instrument made of bamboo which is a lot more portable
than a saxophone but much more difficult to play, especially
with my stubby fingers!
S&L: What would your advice be to readers of this magazine
who wish to get involved in implementation science in the field
of nutrition?
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RK: There’s no substitute for getting to the field – by which I
don’t mean sitting in an office in a capital or a provincial city
abroad. Try getting an internship or a job with a non-governmental organization that is working alongside government and other
local counterparts to deliver evidence-based interventions. Seek
out opinions from community members and service providers
about the quality and perceived value of services, barriers to
implementation and ways to improve services. Learn a mixture
of research methods, both qualitative and quantitative, and
learn how and when to use each, as well as learning about their
strengths and limitations. Finally, build relationships with credible “cultural go-betweens” – people who have insights into how
to translate policies and programs into the local context.

	
Rolf Klemm, Vice President of Nutrition,
Helen Keller International
	Rolf Klemm has more than 25 years of professional experience in international public health nutrition with expertise
that spans nutrition efficacy and effectiveness research and
program design, management and evaluation. He served as a
Peace Corps Volunteer (Philippines, 1979–81), Indochinese
Refugee Program Supervisor (1982–84), Program Manager and
Country Director for Helen Keller International (Philippines,
1986–98), Senior Technical Advisor and Technical Director of
USAID’s flagship A2Z micronutrient program (2009–11), and
Hopkins faculty member and principal and/or co-investigator

“There’s no substitute for the field”

(1998–present) for studies in Asia (Nepal, Pakistan, Bangladesh, Philippines) and sub-Saharan Africa (DRC, Kenya,
Tanzania, Malawi and Zambia). He currently serves as Vice

S&L: Do you have a final message for our readers, Rolf?

President for Nutrition with Helen Keller International and
holds a faculty appointment as Senior Associate at Johns

RK: There’s an enormous need for forums such as Sight and Life
magazine to showcase implementation science, elevate its status, and attract bright minds and compassionate hearts to this
area of inquiry. Because implementation science examines how
public health research findings are operationalized in practice or
in real-world settings, it is often perceived as a less prestigious
scientific field. But without effectively translating and delivering
evidence-based solutions, the power of research findings to improve and transform public health will remain unrealized.
S&L: Rolf, thank you for sharing your thoughts with us.
RK: Thank you. It’s been a pleasure.

Rolf Klemm was interviewed by Jonathan Steffen

Hopkins Bloomberg School of Public Health.
Source: www.hki.org

A world
free of
malnutrition.
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How to Deliver
Micronutrients in
a Safe Way
An exploration of risk-benefit analysis
methods for food fortification
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figure 1: Relationship between dietary nutrient reference
values and risk of inadequacy or excessive intakes.a

UL

At the Micronutrient Forum Global Conference 2014 in Addis
Ababa, Ethiopia, Sight and Life, the Global Alliance for Improved
Nutrition (GAIN), and the Dutch National Institute for Public
Health and the Environment (RIVM) organized a symposium entitled “Effective and safe micronutrient interventions: weighing the
risks against the benefits.”
Neither too high nor too low intakes of micronutrients are
beneficial for health, but the effects of excessive intakes are
relatively unknown compared to the evidence available on low
intakes. Micronutrient interventions need to find the balance
between benefit and risk. Tolerable Upper Intake Levels (UL)
have been derived to establish safe maximum levels for interventions and include a margin of safety: they are not a ‘toxic’
level (Figure 1) and do not necessarily reflect that there is a
risk of overconsumption.1 To derive a UL, uncertainty factors
are considered, such as accounting for extrapolating from observed adverse effects to set a No Observed Adverse Effect Level,
or Lowest Observed Adverse Effect Level, taking the severity of
the adverse effect and level of uncertainty into consideration.

Biomarkers and clinical symptoms to assess deficiencies are
available (Table 1). However, few biomarkers exist to assess
excessive exposure, and knowledge of the clinical symptoms of
overconsumption is scarce. When fortification and supplementation programs run in parallel, certain population groups may
be at risk of exceeding the UL for some micronutrients. Concurrently, the risk of insufficiency in proportions of the population
remains. Low and high intakes must be balanced to maximize
public health impact. To ensure that micronutrient programs –

EAR
RNI

Ingrid Bielderman
Sight and Life, Basel, Switzerland

Risk adverse effects (inadequacy)
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“Few biomarkers exist to assess
excessive exposure”

a

Adjusted from Verkaik-Kloosterman, J, McCann MT, Hoekstra J.
Vitamins and minerals: Issues associated with too low and too high
population intakes. Food & Nutrition Research 2012;56:5728.
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Participants in the risk-benefit session at the Micronutrient Forum Global Conference 2014 in Addis Ababa.
From left to right: Hans Verhagen, Maaike Bruins, Jane Badham, Reina Engle-Stone, Lindsay Allen, Lynnette Neufeld, Noel Solomons,
Klaus Kraemer.

fortification, supplementation, and dietary modification – are
adequate and do no harm, the adverse health risks before and
after micronutrient intervention must be understood.
The goal of fortification
The goal of fortification is to provide ≈ 97.5% of individuals in
a population with a micronutrient intake above the Estimated
Average Requirement (EAR) while ensuring that < 2.5% exceed
the UL. In other words, the probability of both nutrient inad-

equacy and nutrient excess must be acceptably low. This can
be challenging, especially when the range of safe intakes is narrow. An uneven intake distribution and a narrow range of safe
intakes makes vitamin A an interesting case for risk-benefit assessment. In Guatemala, nationwide sugar fortification means
that vitamin  A deficiency is no longer a public health problem,
yet pockets of over- and underconsumption still exist. Efforts to
reduce the proportion of the population with intakes below the
EAR also increase the proportion of the population with intakes

table 1: Clinical symptoms and biomarkers of deficiency and excess intakes of micronutrients.b
Nutrient

Clinical symptom,

Biochemical marker

Clinical symptom,

Biochemical marker

deficiency

of deficiency

excess

of excess

Iron

√

√

√

No

Vitamin A

√

√

√

√?

Iodine

√

√

√

√

Zinc		

(√)

(√)

No

No

Folate

√

√

No

√?

Vitamin B12

√

√

No

No

Thiamin

√

√

√

No

Riboflavin

√

√

No

No

Vitamin B6

√

√

√

No

Vitamin D

√

√

√

√

b

Adjusted from the presentation given by Lindsay Allen.
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table 2: Risks and benefits of folic acid fortification of bread in the Netherlands with 70 µg/100 g flour.c
Hazard-Benefit identification
Benefits

Risks

Reduced incidence of neural tube defects

Increased incidence of neurological damage due to masking of vitamin B12 deficiency

Reduced incidence of megaloblastic anemia

Increase in the incidence of colorectal cancer

Reduced incidence of stroke

Accelerated progression of colorectal cancer

Reduced incidence of colorectal cancer

Change in incidence rates with fortification as relative (*or absolute) data
Benefits

Risks

Reduced incidence

-37%

Increased incidence of neurological damage

+1%

of neural tube defects

(-83)*

due to masking of vitamin B12 deficiency

(53)*

Change in DALY’s with fortification
Benefits
Reduced incidence

Risks
-5474

of neural tube defects
c

Increased incidence of neurological damage

+53

due to masking of vitamin B12 deficiency

Adjusted from the presentation given by Maaike Bruins.

above the UL. Simply shifting the intake distribution would lead
to cases of overconsumption.
One way to address this is to collect intake data on all foods and
supplements consumed and to confirm the findings with biochemical data. Although daunting, this needs to be done in different regions of the country before any decisions are made. Several quantitative risk-benefit assessment models are available for estimating
maximum levels for micronutrient interventions. Risk-benefit assessment requires the quantification of qualitative outcomes.
A good example for assessing risks and benefits is folic acid.
Folic acid fortification programs have been implemented to prevent neural tube defects but can also mask the diagnosis of vitamin B12 deficiency. To gauge the risks and benefits, disabilityadjusted life years (DALYs) are used to measure impact, as they
illustrate the magnitude of the problem (Table 2).

Risk assessment happens in everyday life, and in nutrition we
must also consider risks and benefits and make choices, knowing that doing nothing is not an option.

Correspondence:
Ingrid Bielderman, Sight and Life, Basel, Switzerland
E-mail: ingrid.bielderman@dsm.com
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Reaching New
Heights in Utah
17th International Symposium on Carotenoids,
29 June–4 July 2014
George Britton
The University of Liverpool (retired), Liverpool, UK

The  International  Symposium
on Carotenoids reached new
heights  (some  7,000  ft.,  or
2,000 m) when the 2014 meeting was held in the Utah mountains. This was the seventeenth in
a series of meetings held every three years since 1966, and the
fifth time that the Symposium has been held in the USA. The conference venue was the Grand Summit Hotel at Canyons Resort,
Park City. All participants stayed in the Resort; having everyone
together was a great catalyst for interactions.

The main business of the Symposium opened on Monday
morning with an official welcome by the President of The International Carotenoid Society, Hideki Hashimoto, and the Conference
Organizer, Paul Bernstein, followed by plenary lectures by Richard Cogdell (UK) (“Excited times” with carotenoids) and XiangDong Wang (USA) (Carotenoids and chronic disease prevention
via the interaction with SIRT1). Tuesday to Thursday also each
began with two plenary lectures, presented respectively by Emily
Chew (Lutein and zeaxanthin supplementation and cognitive
function testing in the age-related eye disease study 2 [AREDS2]);
Earl Harrison (Carotenoid metabolism in animals including humans: formation, occurrence and function of apocarotenoids);
Loredana Quadro (The role of β-carotene and its asymmetric
cleavage enzyme during mammalian embryogenesis); Jozsef Deli

Delegates outside the conference venue in the spectacular Utah mountains.
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Conference organisers Paul and Ann Bernstein,
who staged a hugely successful event.

(Isolation and analysis of carotenoids from Zechmeister till today); Eleanore Wurtzel (Engineering carotenoids: a multi-dimensional puzzle yet to be solved); and Antonio Melendez Martinez
(The “invisible carotenoids” phytoene and phytofluene).
The Scientific Sessions covered a broad range of topics
including ‘Photochemistry, Photophysics and Photosynthesis’,
‘Carotenoids in the Eye’, ‘Carotenoid Metabolism and Function’,
‘Epidemiology, Genetics and Nutrition’, and ‘Food and Biotechnology’. There were 70 oral presentations, along with 87 poster
presentations that were displayed for the full week.

to study carotenoid absorption and uptake were described. Because it is better absorbed than β-carotene, β-cryptoxanthin
can provide substantial amounts of vitamin A, and some β-,
κ-carotenoids found in certain tropical fruits were shown to be
cleaved efficiently by the BCO1 enzyme, and hence to have provitamin A value. Attention is being directed to the roles of BCO1
and BCO2 in relation to development and metabolic control,
quite distinct from their importance in cleaving β-carotene into
vitamin A. This work was highlighted in talks by Johannes von
Lintig, Bill Blaner, Loredana Quadro and others.
Delia Rodriguez Amaya presented an evaluation of food
composition tables and the analytical methods used to produce
them, and highlighted the effects of cooking and processing.
Other presentations described the search for new carotenoid
sources, analytical methods for evaluating the bioconversion
of β-carotene, and the use of GM and traditional improvement
methods to increase or modify the carotenoid content and composition of crop plants – for example, to increase the provitamin  A content of certain important foods.

“Molecular genetics studies
are revealing details of
the biosynthesis of carotenoids”
Increasingly powerful molecular genetics studies are leading to the elucidation of intricate details of the biosynthesis of
carotenoids and their metabolites that are functionally active
as regulatory substances in plants. This work was headlined by

“The scientific program

highlighted exciting developments”

The scientific program highlighted exciting developments.
For example, the xanthophylls in the human macula – lutein and
zeaxanthin – also play an important role in the development of
the infant brain and in the maintenance of cognitive function in
the elderly. This topic was explored in talks by leading researchers Elizabeth Johnson, Martha Neuringer, John Erdman and Billy
(Randy) Hammond. Several scientists presented on the health
benefits of carotenoids and the prevention/alleviation of cancer
and other chronic diseases.
There was not so much traditional chemistry as in previous
meetings, but many presentations described interdisciplinary
studies that emphasized the importance of chemistry in studies
of biological systems and phenomena.
In studies of bioavailability, refinements of model systems

No fewer than 87 poster presentations were on view at
the 17th International Symposium on Carotenoids.
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Antonio Melendez (left) and George Britton share a joke
after receiving their ICS Awards.

the plenary lecture of Elli Wurtzel, with important contributions
from other leading researchers.
Several awards were given at the meeting. Awards for distinguished research and a lifetime of dedicated service to the
carotenoid field went to Harry Frank of the University of Connecticut, USA (Otto Isler Award for Chemistry), George Britton
of the University of Liverpool, UK (Trevor Goodwin Award for
Biochemistry), and Xiang-Dong Wang of Tufts University Medical
School, USA (Norman Krinsky Award for Nutrition and Disease
Prevention). A new award, the George Britton Award for Young
Investigator, was presented to Antonio J Melendez Martinez
(University of Sevilla, Spain) ‘For exceptional contributions to
the principles and advancement of the carotenoid field through
research and international networking.’ President’s Awards for a
lifetime of special service to the carotenoid field were given to
Kurt Bernhard (Switzerland), Richard Bone (USA), Harold Furr
(USA) and Wolfgang Schalch (Switzerland). The prize for best
poster presentation was awarded to Bruna Paola M Rafacho.

REACHING NEW HEIGHTS IN UTAH

Other prizes/commendations went to Vanesa Mendez, YounKyung Kim, Rachel Kopec and Darwin Ortiz. For the first time,
there were also prizes for young speakers. The prize for best
Young Speaker was won by Blanche Ip, and other prizes were
given to Joana Corte-Real, Joshua Smith and Rachel Moran.
The abstracts of all presentations are published in an edition
of Carotenoid Science, thanks to the Japanese Society for Carotenoid Research, and all speakers have been invited to submit
manuscripts for publication in a special edition of Archives of
Biochemistry and Biophysics, edited by Paul Bernstein, Harry
Frank and Fred Khachik.
The International Carotenoid Society accepted a proposal by
Manfred Eggersdorfer on behalf of a group of Swiss carotenoid
scientists to host the eighteenth International Symposium on
Carotenoids in Lucerne, Switzerland in July 2017. A cordial invitation is extended to anyone with an interest in carotenoids to
attend this major event; regular attendees are already looking
forward to it. The ICS web site (www.carotenoidsociety.org) will
provide further information as this becomes available. The Symposium flag was handed by Paul Bernstein to Hideki Hashimoto,
who then passed it on to Manfred Eggersdorfer.
The Utah meeting attracted 217 participants from 33 countries. Their dedication, enthusiasm and ingenuity ensured that
the highest scientific standards were maintained. Incoming ICS
President John Landrum presented gifts of appreciation to the
retiring President, Hideki Hashimoto, and to the organizers, Paul
and Ann Bernstein, for their tireless work to make the seventeenth conference such a success.
Farewell to the mountains of Utah, and on to Lucerne!

Correspondence:
Professor George Britton,
53 Forest Road, Meols, Wirral, Merseyside CH47 6AT, UK.
E-mail: george.britton19@googlemail.com
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Learning Session:
Working with the Workers
Critical factors for effective program implementation
Eva Monterrosa
Scientific Manager, Sight and Life, Basel, Switzerland

Sight and Life held a learning session at the 2014 Micronutrient
Forum in Addis Ababa, Ethiopia, on June 5. We were really excited to experiment with the learning session platform because
it encourages small-group, in-depth discussion – something
which is lacking in the regular sessions of scientific symposia.
Our two-hour learning session took the form of short presentations followed by 10-minute, in-depth guided discussions.
Using a three-minute video, we introduced our audience to the
implementation challenges faced by Gloria, a director of Preventative Services for her state, and asked participants to share
how they had dealt with similar implementation challenges.
The presentations and discussions focused on a variety of
factors that drive program implementation or otherwise influence the capacity to deliver programs. For example, Dr Rolf
Klemm of Hellen Keller International shared with us certain
strategies used by researchers to open a policy dialogue for
newborn vitamin A supplementation in Bangladesh. An enabling policy environment is usually the first step towards implementation. Once the decision to start a nutrition program
has been made, one of the key drivers of implementation is the

figure 1: Three topics chosen by presenters
for overcoming staff implementation challenges.

Strategies for
staff selection
and training

Aligning incentives
and performance
management

Program implementation

Embedded
program monitoring
systems

program staff. We are pleased to offer below the main points
discussed in connection with three presentations related to
staffing challenges. We hope these will be useful to our readers
as they and their program staff deal with their own implementation challenges.
Presentation 1:
Practical strategies for staff selection and training to achieve
impact in nutrition programs
Challenge
With every nutrition program, managers face two important
challenges with regard to human resource: (1) how to bridge
the disjunction between project design and staffing system, and
(2) how to manage expectations placed on staff by the project
design team.
Workforce analysis is a useful tool to help program managers align the project activities with the correct staff. Workforce
analysis provides answers to the following questions:
1. What type of staff are required for each activity?
2. How many staff are needed for each activity?
3. Is this staffing input available from existing headcount, both in
type and quantity, or are new staff required?
In order to qualify and quantify staff, one first needs to qualify
and quantify the proposed activities. While it may appear very
detailed and laborious to quantify staff days and input per activity over time, our experiences show that a project design team
can easily perform this task in just a few hours, if given a detailed implementation plan. The resulting analysis is useful for
debriefing and decision-making. Workforce analysis is also useful
for aligning objective-intervention-budget.
This workforce analysis is built on the activity needs of the
program. This process is very different from more traditional
staffing decision processes, which typically allocate staff using a
quota-type or representative arrangement.
To effectively manage the expectations of program staff, a
capacity-building (CB) system needs to be put in place. Ideally, program managers would advocate a demand-driven, field-
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led capacity-building process, enabled through organization
systems and structures. At the center of the CB system is staff
development and personal performance, through which organizational performance is supported.
> What: A competency framework for technical staff. This
framework guides and structures hiring, as well as the planning
and implementation of the CB system objectives.
> How: A learner-centered approach with methods that enable
a positive learning experience. These approaches are userfriendly and comprehensive, with content that is accessible for
all levels of staff.
	
↳ Example: On-the-job, distance learning and mentoring
process that provides technical training to implementers in
the field. The courses are facilitated by a technical expert
and use a constructive learning approach, recognizing the
experience and expertise of learners as they go through the
learning process together.
> Quality: Mechanisms for ensuring the quality of capacity
building are in place and are implemented.
	
↳ Example: Master Trainer (MT) certification program for PD
Hearth. PD Hearth training only takes place with a certified
MT who has passed a series of tests proving that he/she is
competent to teach PD Hearth. This approach helped World
Vision address the challenge of poor PD Hearth results due to
insufficient quality of training for the staff and volunteers.

Miriam Yiannakis,
Nutrition Policy and Partnerships Advisor,
World Vision International

Presentation 2:
Aligning incentives and performance management
strategies to deliver high-impact nutrition services
In resource-constrained environments, Program Managers are
confronted with the challenge of acquiring and incentivizing
staff to deliver nutrition services over a relatively short period
of time, with limited financial resources. To approach this challenge, we will review a number of Talent Management frameworks that provide insight and considerations for integrated
talent management as well as effective strategies for hiring, retaining and driving the performance of staff over time.
What are Program Managers’ considerations? Managers must
identify the skills required to deliver the nutrition services and
then “acquire” the right team of workers to deliver the services.
The team can be “acquired” through two common strategies: (1)
training of the existing pool of workers; and (2) hiring of staff
from outside the existing pool of workers.
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Gloria, Director of Preventative Health Services.

Meeting the challenge
Program Managers must incentivize staff to go “above and beyond” the current workloads to deliver the nutrition services.
This challenge can be met through financial rewards and incentives. Aligning incentives and performance management strategies can be used to improve the delivery of nutrition services.
1. Connect. Goal cascades show employees how their work
(goals and outcomes) is connected with, and contributes
to, the larger program goals. This strategy can boost performance by 25 per cent and helps motivate staff by illustrating
the purpose and meaning in their work.
Rewards. Shift from “if-then” to “now-that” types of
2. 
rewards. “Now that you have completed the first phase of
your work so well, I’d like to celebrate by taking you out to
lunch.”
3. 
Autonomy. Allowing staff to complete some tasks in their
own way fosters a feeling of autonomy, which is important
because people seek to direct their own lives (“if-then”
rewards can erode autonomy). Managers can create an
environment that allows for autonomy.
4. Co-develop growth criteria. Managers can co-develop
with individual staff the growth criteria or target.
Achievement of these criteria is often sufficient to motivate,
and external incentives should not be necessary. Program
Managers can provide greater responsibility to staff members and foster an environment that supports growth.
For example, allow staff members to participate in program
decision-making, or in expressing an opinion regarding
the deployment of resources.
Monitor staff progress
Managers should consider evaluating the “growth” of the staff,
along with specific program goals. For example, did staff achieve
the growth target? Did they use and interpret data for decision-
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making? Was “client” or beneficiary satisfaction high in respect
of the service they received?
Shine a light on staff progress using a white board with
names and achievements: recognize and celebrate progress by
recognizing staff and team members in front of community or
regional leadership.

Jessica Johnston
MDG Health Alliance, Office of the UN Secretary
General’s Envoy for Financing the Health Millennium Development
Goals and for Malaria

Presentation 3:
Proactive program monitoring and improvement:
Insights from a sanitation/hygiene and infant nutrition
program in rural Zimbabwe
Program failure
There are two fundamental reasons why programs may have little or no impact:
1. Theory failure. The causal pathway of the problem was
poorly, or incompletely, understood when the program was
designed, so the program could not address the primary
cause of the problem.
2. Implementation failure. The interventions are not implemented as designed (poor fidelity of implementation) or are
not accepted, understood, or applied by participants (poor
uptake).

	Example of indicator-driven and embedded systems for
a Hand-Washing With Soap (HWWS) program
Indicator-driven system:
At regular intervals a manager checks the proportion of
mothers reporting HWWS after fecal contact. If indicator falls

Dealing with program failure
Program managers can use two systems to monitor and strengthen programs for greater impact.
> Indicator-driven system: This relies on monitoring and
evaluation (M&E) indicators to trigger a response by implementation teams. Because this system uses M&E infrastructure,
its advantages include task differentiation (between M&E
and implementing staff), relative ease, lower implementation
cost, and focus on program outcomes and impact.
> Embedded system: This is premised on supportive
supervision to quantitatively and qualitatively track implementation and uptake. While this approach is more involved and
costly for the implementation team, it is better suited to deliver
timely response and feedback.
In the implementation of a Sanitation/Hygiene and Infant
Nutrition Efficacy (SHINE) study in Zimbabwe, we have elected
to use an embedded system, which consists of active and direct
supervision of village health workers (VHWs) through:
> Individual contacts on-site and group meetings;
> one-on-one troubleshooting;
> individual and group goal-setting and appraisal; and
> outcome data collection among program participants.
This system has allowed for (1) ongoing course correction
at various stages of implementation and (2) provision of feedback to VHWs on program progress. At the implementation stage,
we have made changes to the content and context of interventions. For example, we moved from diluted to undiluted liquid
soap after observing an over-dilution of liquid soap in handwashing stations. We introduced performance-based incentives
to address VHW dissatisfaction and reinforce the attainment of
performance targets. Had we used the indicator-driven system
only, which relies on monitoring of outcome data, our responses
to these implementation, uptake, or process constraints would
have been delayed or even missed. Embedded feedback systems
can ensure that program managers and program staff keep track
of, and remain accountable for, the effectiveness and impact of
programs.

below 70 per cent, manager initiates program review by
implementation teams.

Embedded system:
At regular intervals, supervisors review village

Mduduzi NN Mbuya
Zvitambo Institute for Maternal and Child Health
Research, Zimbabwe

health worker registers for intervention inputs (soap)
deliveries and timing of lesson delivery (fidelity of
implementation), and conducts spot checks on households
to determine the percentage of households with water
and soap in hand-washing facility (behavior uptake).

Correspondence: Eva Monterrosa, PhD,
Scientific Manager, Sight and Life, 4002 Basel, Switzerland
E-mail: eva.monterrosa@sightandlife.org
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International Symposium:
Understanding Moderate
Malnutrition in Children for
Effective Interventions
Tarik Becic, Najat Mokhtar,
Christopher Wegner, Cornelia Loechl
Nutritional and Health-Related Environmental
Studies Section, Division of Human Health,
Department of Nuclear Sciences and Applications,
International Atomic Energy Agency (IAEA),
Vienna, Austria

> More research on ready-to-use foods is needed: optimizing
the formulation, product safety, and technological innovations to secure the quality of foods, plus tailoring programs
to the local context.

> Insights into metabolism, metabolomics, immunology,
microbiology and pharmacotherapy might provide new
information for the management of SAM and MAM.

Key messages

> Strong government leadership and accountability
are prerequisites for tackling the multiple fronts of MAM

> Acute malnutrition affects an estimated 51 million children
worldwide, with 34 million suffering from moderate acute
malnutrition (MAM).

> The prevention of MAM should encompass both nutritionspecific and nutrition-sensitive interventions.

>M
 ore implementation and basic research is required
to determine successful approaches to both preventing
and treating acute malnutrition in infants aged less
than 6 months.

> Experiences from MAM are not necessarily transferable to
SAM (severe acute malnutrition).

> Body composition and other functional outcomes need to be
included in monitoring and evaluations..

> Capacity building for tackling MAM should be embedded
into national settings and national frameworks, as promoted
by the SUN Movement.

Bridging research and policy-making
In collaboration with the World Food Programme (WFP), Micronutrient Initiative, and Valid International, the International
Atomic Energy Agency (IAEA) organized the International Symposium on Understanding Moderate Malnutrition in Children
for Effective Interventions held May 26–29, 2014 in Vienna,
Austria.
The purpose of the symposium was to bridge recent research
findings and technological advances with operational approaches and policy-development processes in the management of
moderate malnutrition. The symposium was structured around
nine sessions over three days. More than 350 individuals from
63 countries participated in the symposium. The main highlights
of each session are provided below.
Acute malnutrition, whether moderate or severe, affects an
estimated 51 million children worldwide, with 34 million suffering from moderate acute malnutrition (MAM), defined as a
weight-for-height z-score (WHZ) between -2 and -3, and 17 million from severe acute malnutrition (SAM), defined as a WHZ
of <-3.1,2 Twelve point six per cent of under-five deaths are due
to acute malnutrition, with SAM accounting for 7.6% of this.
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IAEA hosted the International Symposium on Understanding
Moderate Malnutrition in Children, May 26–29, 2014 in Vienna,
Austria.

Geographically, Asia is disproportionately impacted, with an
estimated 69% of the global burden of SAM. The World Health
Assembly has acknowledged the importance of reducing and
maintaining the global burden of acute malnutrition to less than
5% by 2025, yet many countries are not on track to achieve this
target.
There is a clear need for more and better quality scientific
evidence on effective interventions for the management of MAM
in children. At the same time, coordinated programs between
major stakeholders, including WFP, FAO, WHO and UNICEF, as
well as consistency between SAM and MAM programming should
be prioritized. Additionally, data from a study conducted in Pakistan showed an apparent link between stunting and maternal
undernutrition, highlighting the likely role that maternal nutrition plays in the prevention of MAM in children.

long-term strategies results in more effective prevention programs.
Most prevention programs for MAM are forms of blanket
feeding, and 44 countries made up of roughly seven million
children have implemented these types of programs (2013).
Supplementary feeding is also commonly recommended for
preventing and treating MAM, but more research needs to be
done to assess its effect.
In addition, cash/voucher distributions are also used as an
MAM prevention strategy. The role and effectiveness of unconditional cash transfers was discussed, particularly with regard to
the starting-point of the intervention and the effectiveness of cash
transfers on long-term outcomes in comparison to food interventions. Cash interventions can certainly play an important role in
preventing MAM, but are not sufficient as a stand-alone strategy.
They hence need to be integrated with other interventions.
Despite numerous prevention strategies, coverage is still
a key issue in MAM prevention programs. Likewise, more conclusive evidence on the impact of MAM prevention programs is
needed.

“Coverage is still a key issue

in MAM prevention programs”

Management of acute malnutrition in infants aged
less than 6 months (MAMI)
An estimated 4.7 million infants less than six months of age have
MAM worldwide. This age group was just recently integrated into

“There is a clear need for more
and better-quality scientific
evidence on effective interventions
for the management of MAM
in children”
Prevention of MAM in the first 1,000 Days
and in emergencies
It was concluded that the prevention of MAM should encompass both nutrition-specific and nutrition-sensitive interventions, while the integration of short-term interventions into

Francesco Branca (WHO) sets the scene
on the global crisis of MAM.
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the 2014 WHO guidelines on SAM management, highlighting the
limited evidence on optimal management of malnourished infants. More implementation and basic research is required to
determine successful approaches to both preventing and treating acute malnutrition, and how to integrate these approaches
into national policies and programs.
The key issues include the following:
Better assessment tools for identifying high-risk infants.
1. 
Mid-upper-arm circumference (MUAC) is suggested to be
a good mortality predictor.
2. 
Implementation research on how to best scale up
community support for vulnerable infants.
Scaling up successful local projects to national/
3. 
international coverage.
4. 
Identifying the exact causes of acute malnutrition as
different treatment approaches may be required.
5. 
Strengthening efforts to influence policy.
The need for establishing a global research network was also
stressed as a key constituent in building evidence for optimal
management of acute malnutrition in infants aged less than six
months (MAMI). Lastly, addressing MAMI requires focus not only
on the mother-child relationship, but also on the wider family
and social context.
Community-based management of
acute malnutrition (CMAM)
The CMAM model integrates community engagement with the
treatment of SAM (focus) and MAM. Despite more than 60

Mrs Moeng from the South African Department of Health
asks a question from the floor.

Najat Mokhtar (Section Head, IAEA) introduces the
activities of the Nutritional and Health-Related Environmental
Studies Section.

countries implementing CMAM, coverage remains a big constraint, with only 10% of SAM cases able to access treatment.
MAM cases also lack access to basic medical treatment and
growth monitoring, further emphasizing the need for scaling
up CMAM.
A pilot program involving Community Health Workers (CHWs)
in Bangladesh showed that integrating SAM treatment into a
package of basic services can improve nutritional outcomes and
is a high-quality and cost-effective strategy for SAM. As demonstrated in a study from Malawi, post-discharge outcomes including relapse of MAM, development of SAM, and death remain a
concern for MAM children treated with supplementary foods until a successful recovery of WHZ > -2 (without edema and within
6 or less bi-weekly clinic visits).
The key issues include the following:
1. 
Experiences from SAM treatment are not necessarily
transferable to MAM, because transferring the same treatment model from SAM to MAM may overburden the
healthcare system. In addition, medical and nutritional
treatments may differ due to their clinical differences,
and resource implications for specialized product supply
might be substantial (governments are already struggling
to deal with the resource implications of RUTF for SAM).
2. 
Integrating MAM treatment into CHW workload may
require different and broader expertise.
3. 
MAM treatment needs to align more closely to preventive
initiatives than to SAM treatment.
Multi-sector approaches may be needed for the prevention
4. 
and treatment of MAM.
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David Nabarro (Special Representative of the
UN Secretary-General for Food Security and Nutrition) discusses
MAM in the context of SUN (by live transmission).

Impact assessment in MAM: methodological challenges
Traditional anthropometric outcomes (weight, length/height
and MUAC) are the usual focus of trials involving children with
MAM, but body composition can provide a deeper understanding
of the physiology of growth and its short- and long-term consequences. There are several methods for assessing body composition, e.g. deuterium dilution, air displacement plethysmography
and bio-electrical impedance. However, cheaper and field-friendly methods to measure body composition are needed. There is
a strong need for cost-effective interventions and well-planned
randomized trials, using designs such as stepped wedge, cluster
randomized or factorial designs. The advantage of performing
parallel studies in different populations, with a different nutritional status at baseline, was cited.

“There is a strong need
for cost-effective interventions
and well-planned
randomized trials”
Randomized trials held in Kenya, Cambodia, Burkina Faso, and
Mali illustrated the reality of projects aiming to evaluate the impact of nutritionally enhanced foods for preventing and treating MAM in young children, including the achievements made
and challenges researchers faced. For instance, the WinFood
projects in Kenya and Cambodia encountered numerous challenges, including: depletion of the food ration due to food inse-

Zulfiqar Bhutta (SickKids Centre for Global Child Health)
emphasizes the role of maternal malnutrition in the context
of MAM.

curity (Kenya); high mobility of families causing attrition; difficulties with collection of saliva and blood samples; and limited
local research capacity. However, a Burkina Faso trial of smallquantity lipid-based nutrient supplements (LNS) provided to
9- to 18-month-old children, together with treatment of malaria
and diarrhea, achieved a reduction in the prevalence of stunting
from 39% to 29%, and a reduction in MAM from 11.1% to 7.1%,
despite challenges with adherence.
Capacity building
Capacity building for tackling MAM should be embedded into
national settings and national frameworks, as promoted by
the SUN Movement. This requires professional groups, notably
pediatricians and nutritionists, to come together to form “communities of practice” and provide technical expertise to help national civil society networks and government agencies fulfil their
capacity-building role.
Requirements for capacity development include:
1. Defining ‘core competencies’ for pediatricians
and nutritionists.
2. Improving the effectiveness of training and supervision
of new staff.
3. 
Pre-service training as the main type of training and
in-service training for continuing medical education and
refresher trainings.
4. 
A regulatory system that uses internationally set
standards for locally produced ready-to-use therapeutic
foods (RUTFs).
5. 
A reliable pipeline for essential supplies and foods.
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6. 
Better tools for scaling up efforts, such as technology
(IT tools) to conduct situation assessments,
plus monitoring and evaluation.
7. 
Additional resources to strengthen infrastructure that will
promote a productive working environment.
Ready-to-use foods (RUFs) in the management of MAM
RUFs certainly have a place in treating MAM. While ready-to-use
therapeutic foods (RUTFs) have been shown to be very effective
in the management of SAM, there are advantages to treating
MAM with RUTFs as demonstrated by a 2007 study in Niger.
However, more research needs to be conducted to further optimize RUTF formulation and the dose to use for MAM rather than
SAM. RUTFs could be used as a model to test other rehabilitation diets.
The linear programming method was presented as a possible
solution for designing new formulations of RUFs. Issues relating to the local production of ready-to-use supplementary foods
(RUSFs) and operational choices regarding which type of RUSF
to use were also discussed. Operational decisions will soon be
supported by software currently being developed by the WHO on
how best to improve children’s diets at the lowest possible cost
using locally available foods. Priorities for research on the composition of RUFs were identified. These include: optimizing the
formulation, product safety, technological innovations to secure
the quality of foods, and tailoring programs to the local context.
Issues relating to sharing and diversion of supplementary foods
were discussed in the context of a study conducted in Malawi.
In addition, the importance of moving from food security towards nutrition security was underlined; while the need for bet-

Panel Discussion on experiences and challenges of successful
countries in the management of MAM.

ter outcome indicators, including body composition and physiological parameters, in impact assessment was emphasized.
Hot topics in research
Insights into metabolism, metabolomics, immunology, microbiology and pharmacotherapy might provide new information for
the management of SAM and MAM.
There is a probable relevance of the microbiome, a complex
and dynamic community of microorganisms, in the development
of acute malnutrition. Indeed, the functionality of the microbiome is dramatically altered in SAM. A study on Malawian twin
pairs suggests the microbiome may even play a role in the pathogenesis of kwashiorkor. However, another study reported that
there is no clinical benefit or healing of the gut when pre- and
probiotics are used with RUTF. Nevertheless, understanding the
microbiome remains a key step in furthering the treatment of
malnutrition.
New insights into the possible pathogenesis of SAM through
a comprehensive profiling of metabolic status and changes in
hormones, cytokines, and growth hormones were provided. The
adipocyte hormone leptin was shown to be a major biochemical
predictor of mortality, and could therefore serve as a marker of
pre-clinical malnutrition and a clinical biomarker for mortality in
edematous and non-edematous individuals.
The way forward
An overview of the most important issues raised during the
symposium regarding the management of MAM was provided.
It included the importance of strong government leadership and
accountability as prerequisites for tackling the multiple fronts

Michael Golden (University of Aberdeen) reflects on
ready-to-use foods in the management of MAM.
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of MAM. The SUN Movement is a good framework to apply in
the context of MAM as well. Attention was drawn to the need to
address the evidence gap regarding effectiveness of nutritionsensitive interventions. Further work is required to build multisector collaborations for SAM and MAM. Special attention needs
to be given to stimulating local agriculture and food production
and to subsidizing nutritious food. National capacity continues
to be a common bottleneck, and efforts to strengthen technical, managerial and strategic skills are needed at all levels and
across many sectors. Strengthening community capacity to demand and support nutrition services is also essential. Impact
and program evaluation, in conjunction with quality assurance,
should be integral to all efforts aimed at addressing MAM. Body
composition and other functional outcomes need to be included
in monitoring and evaluations. Another dimension to the MAM
challenge is the nutritional status of women at pre-conception
as well as during pregnancy. In addition, further research is
needed to better understand the transition from MAM to SAM.

Note: A full report on the symposium can be found at:
http://nucleus.iaea.org/HHW/Nutrition/Symposium2014/IAEA_
MAM2014_conference_report.pdf
Correspondence:
Cornelia Loechl, PhD,
Nutritional and Health-Related Environmental Studies Section,
Division of Human Health, Department of Nuclear Sciences
and Applications, International Atomic Energy Agency, Vienna
International Centre, PO Box 100, 1400 Vienna, Austria
Email: c.loechl@iaea.org
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Enabling resilient communities to help themselves
Give a man a fish and you feed him for a day; teach a man to fish
and you feed him for a lifetime. Following this old adage, maxPro
believes that capacity-building activities implemented in communities are just that: ways of enabling resilient communities to
help themselves. We believe in strengthening existing community systems by building the skills and capacities of the individuals
involved, thus ensuring that the positive changes brought about
by our activities are embedded within the community structures.
To achieve this, our program designed and implemented capacitybuilding activities that were holistic, innovative, practical,
thought-provoking, and extremely absorbing. To ensure that our
training programs had a lasting impact, their design involved
identifying obstacles that prevent health service providers, international, national and non-governmental organizations as
well as the general community from realizing their nutrition developmental goals and understanding the situations of the communities and beneficiaries they serve.
About maxPro
Initiated in 2001, maxPro specializes in behavior change communications (BCC), social marketing, capacity building and community engagement, especially in health and nutrition (Maternal
and Infant and Young Child Feeding through Micronutrient Supplementation). At maxPro, BCC services usually entail the use of
creative communication tools and processes that may include

reaching the audience via mass media, interpersonal communication or community mobilization to create demand for, or
action toward, a desired behavior. Capacity-building of various
stakeholders of our BCC or social marketing campaigns is necessary to achieve project goals.
While maxPro follows a universal concept for all these activities, our approaches to implementing them are adapted to
the local context, and community engagement is one important
approach that we employ while delivering these activities. Also,
our activities are designed not only to capture the attention of
the community, but also to ensure their active involvement in
the implementation process.
We have implemented large-scale IYCF and MNP supplementation integrated social marketing programs that spanned
35 districts in Nepal and were implemented for more than five
years, during which we have designed, managed and implemented more than 600 trainings with the participation of almost 30,000 stakeholders1 from the health and nutrition community. We have been involved with the Infant and Young Child
Feeding (IYCF) / Micronutrient Powder (MNP) program since its
inception in all its phases.
The importance of training
An effective capacity-building process is a long-term process of
development involving different stakeholders whose active participation is continually encouraged. As such, training programs
are “participatory.” Understanding the importance of knowing
who beneficiaries are before engaging them, all our plans and
strategies are recommended on the basis of a bottom-up approach. The needs, cultures, behaviors, and attitudes of individuals and communities at large are assessed, and campaigns
and projects are designed that take into account these underly-
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Demonstration of recommended infant and young child feeding practices.

ing forces, which we believe exert a significant influence on the
outcomes of our implemented interventions.
Because community members are already taking the initiative to ensure their children’s well-being, our trainers identify and encourage good practices, but they also address gaps
through adult learning principles. Whether by development of
training strategies, guidelines and reference manuals or by the
actual approach to delivering training, our in-house team of experts ensures that all tiers of our training activities follow the
same participatory philosophy.

“All tiers of our training
activities follow the same
participatory philosophy”
The IYCF/MNP integrated training activities comprise various
tiers from the Central-Level Training of Trainers (CToT) through
the District-Level Training of Trainers (DToT) to the CommunityLevel Trainings (CLT).
The CToT and DToT were developed to generate capable
trainers among existing government health service providers
(District Health Office staff and Health Facility “in Charges” (the

health facility staff who are in charge of their assigned health
facility) as well as non-governmental training facilitators. These
trainers in turn conducted CLTs with the community-level health
service providers (Auxiliary Health Workers, Auxiliary Nurse
Midwives) and Female Community Health Volunteers (FCHVs).
The training courses are facilitated in a setting that reflects the
expected training environment at the next tier. For example, if
trainers are being trained to facilitate community level training, the training setting is done as per the training environment
that is expected when facilitating the community-level training.
This method provided our trainers with a simulated experience
of what they are likely to encounter in the communities. Health
workers and volunteers trained in CLTs further engage mothers
of children under the age of two, counseling them with improved
IYCF methods and MNP supplementation. As these communitybased health workers and volunteers are at the front line in the
efforts to improve the nutritional status of rural children, it is
imperative that they should not only be given the knowledge of
right practices, but also given the skills to engage mothers and
community members for a positive outcome.
The first two tiers – i.e. the CToT and DToT – aimed to impart
training and facilitation skills to the participants in addition to
orienting them regarding the technical content. For example,
during all the sessions, we ensure that the participants know
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Local food items used for various sessions in all tiers of training.

how to grasp their audience’s full attention by keeping sessions
lively and interesting. During one of our DToTs in Dadeldhura
(a district situated in the far western hilly region of Nepal), our
trainer encouraged the participants to employ “Deuda” while
conducting the CLTs in Dadeldhura. Deuda is a genre of music
popular in the western region of Nepal, especially the far and
mid-western region. The music has a lively tune and catchy lyrics which are generally made up impromptu. The listeners add
to the singer’s lyrics by creating lyrics of their own. Our trainers built IYCF and MNP messages into the lyrics and sang them
to the Deuda tune, which prompted the participants to join in,
creating a musical and entertaining atmosphere. A similar song
– the Maaghi song (a song famous among the Tharu communities
in the Terai region of Nepal, and generally sung during Maaghe
Sankranti, a festival of the Sun God normally celebrated during
mid-January every year) – was used for the same purpose in the
DToTs conducted in our Terai program districts comprising the
Tharu communities. This was very successful in ensuring that the
training was memorable and the messages internalized by the
participants.
“Invisible theater”
During the CLTs, attention was also given to imparting sound
counseling and motivation skills to the participants, since they
are responsible for counseling the mothers and community
members on improving nutritional behaviors. We encouraged
the participants to use the concept of “invisible theater” while
counseling and motivating the local people. This concept was
demonstrated during the training as well, but only one or two
participants were trained in this technique, which was for use

during their community counseling meetings. These trainers involved ordinary community members and initiated discussion
of topics when it was felt that further interaction was needed.
The “invisible” participant skillfully nudged the discussion towards the necessary issue or topic. From the feedback received
through our monitoring of community meetings, this method
of counseling was found to be extremely successful in ensuring that nutrition issues faced by participants were discussed
openly.
Moreover, the training tools, materials and methods utilized for maxPro’s integrated IYCF / MNP trainings have been
made innovative, interesting, interactive and lively, ensuring
that the capacity-building exercise keeps its audience engaged
throughout the process. Visual aids are important to any program because they serve as consistent tools to ensure that key
behaviors are discussed correctly. Our aids are primarily a collection of visual images (e.g., breastfeeding, different food types,
food consistency, and so on), using locally available materials.
They are designed to facilitate discussion and delivery of the
various IYCF / MNP behaviors. For example, we use a transparent container with thin red fluid and a darker red fluid to explain
anemia. The objective is to develop tools that are easy to use
and understand, and which therefore help the trainers to transfer capacity to an audience drawn from diverse backgrounds
and abilities. Our training materials and tools were designed in
consultation with nutrition experts from the governmental and
non-governmental agencies. The materials and tools were then
pre-tested by professionals at the national, district and community levels. Our pre-test groups also represented different ethnic
groups that provided us insights into social taboos and unique

Group session on food consistency.
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Group work on the four food groups.

practices among different communities. Nepal is a culturally
diverse country with more than 1202 recorded castes and ethnicities. This diversity is seen within districts as well, and also
within neighboring settlements. Since our community training
activities have to take into account such diverse participants,
our training materials are conceived to reflect the diverse Nepali communities, ensuring that the participants relate to the
materials prepared. For example, visual images were modified
to reflect the community audience through the change of features of the character, clothing, type of huts being shown, and
change in geographic environments. Moreover, given that the
integrated IYCF / MNP training courses were mostly conducted
in rural settings, many of which lack even basic infrastructure
such as electricity and proper transportation, we use newsprints,
chart paper presentations, blackboards, and other materials that
are commonly available. We also use locally available foods to
demonstrate food diversity and food preparation techniques.
Interactive discussions
While standard content and exercises cascade through all the
various tiers of training, we assess the preexisting capacities
of participants. This is usually done via interactive discussions
aimed at identifying the existing gaps and misconceptions regarding the IYCF messages. This allows us to infer which areas

require added attention and which should be prioritized. For example, if pre-lacteal feeding is a prevailing practice among the
group of participants, then the trainers highlight the importance
of exclusive breastfeeding during the relevant sessions.
Because participants will have to lead and deliver the succeeding tiers of training, the training sessions are structured to
ensure that they understand exactly how to facilitate training
sessions right from the beginning. Prior to the training sessions,
participants receive the training guidelines and manual, which
must be studied. The guidelines provide tools, methods and approaches for facilitating each tier of the training. Only the detail
of the technical content is different for each tier. Since learning
by doing is the best kind of learning, right on the first day of the
training we require each participant to deliver one session using the guidelines. The remaining participants are requested to
play the role of participants of the succeeding tiers of trainings.
This provides those being trained with a preview of the contexts,
perceptions, behaviors and mindsets of their targets which fully
prepares them to deliver all the sessions effectively and to tackle
any questions or doubts that may arise in the minds of future
participants. The role of the lead trainer in all our training sessions is merely to steer the discussions of each session in the
correct direction, clarify confusions, rectify errors, and add to
any incomplete information.
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“Learning by doing

is the best kind of learning”

In addition to role play, we also use traditional training methods such as microteaching and case studies. Microteaching offers the participants the opportunity to practice what was learnt
during the overall training. The training sessions are divided
into smaller topics (e.g., breastfeeding, complementary feeding
and the golden first 1,000 Days) and divided among the various
participants. This ensures that all participants have the chance
to demonstrate their ability as trainers. The participants are expected to deliver the topic given to them as they were trained to.
They are also given feedback by their peers as well as the master
trainers concerning their method of delivery and understanding
of the topic provided. This microteaching session also helps to
review topics that may have involved some difficulty in understanding among the participants earlier.
Microteaching can also be combined with role play and case
study exercises. For example, a participant is given a topic for
microteaching, a counseling tool (e.g., counseling cards or brochures), and a case study. The participant has 15–30 minutes to
prepare for the microteaching session, after which he or she is
requested to deliver the key information on the topic to the other
participants, who play the role of target audience.
Assessment of trainers
We also believe that assessment of trainers should be conducted
in a manner that is engaging and neither cumbersome nor intimidating. To evaluate improvements in knowledge between
pre-test and post-test, we do not use the paper-and-pencil method. Instead, we request participants to stand in a circle facing
outwards, with the lead trainer and three supporting trainers
standing in the center of the circle. A set of questions pertaining
to the key training content is asked, and each participant must
answer Yes or No using hand signals: “Yes” is arms raised with
palms open and No is arms raised with the palms closed in a fist.
If the participant is unsure about the answer, he or she raises
his or her arms with the palms closed in a fist but with the index
finger pointing upwards. One supporting trainer is assigned the
task of recording the total number of participants displaying one
particular signal. The recorded answers are then presented in
printed texts or charts (locally available materials are used) and
displayed in the training hall. The same process is repeated at
the end of the training session during the post-test session. The
difference between the number of correct and incorrect answers
in both the sessions is then compared, plotted in graphs and
presented to the participants in printed texts or charts.

To assess the quality of the training, a team of training supervisors observes field training and provides supportive supervision
and feedback about the training activities carried out. Such supervision has helped improve the quality of field training as well
as providing maxPro with further inspiration for improving the
overall training design.
Holistic approaches
Our approaches are holistic: they cater to the needs of almost
all categories of participants. Problems such as shy or less vocal
participants and the inability of the trainer to focus on every participant do not arise, since all the participants are required to
participate in our sessions at one time or another. Our training
sessions are entertaining and full of enjoyable games, exercises
and anecdotes. Our training approaches and guidelines have
been adopted by the Government of Nepal, and were used as a
reference while preparing the National Infant and Young Child
Feeding Training Guideline. Our training methods and processes
continue to evolve and adapt to changing situations in the diverse communities of Nepal which we aim to serve.
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Improving VAS program performance
Vitamin A interventions have contributed to the reduction in
under-five mortality rates and to progress toward the child survival Millennium Development Goal. Globally, twice-yearly vitamin A supplementation (VAS) remains the most prominent public health strategy for controlling vitamin A deficiency-related
mortality and xerophthalmia.1 In 2010, there were limited data
to assess VAS programs in sub-Saharan Africa other than administrative tally sheets, which often reported coverage over 100%.
Neither the true coverage nor the implementation quality of the
programs was known. To fill this information gap, Helen Keller
International (HKI), in collaboration with host governments, began implementing post-event coverage surveys (PECS) to validate coverage estimates and generate data about the quality of
program implementation. This article presents the rationale for
conducting PECS, the survey content and methodology, HKI’s innovations using mobile devices and experiences applying findings to improve VAS program performance.
Tally sheet VAS coverage estimates
The conventional way to estimate VAS coverage achieved by
Child Health Days and other campaign-like events is by tally
sheets, which compare records of capsules distributed to estimates of the target population based on census data. Tally sheets
are simple and fast, but prone to error due to miscalculations in
aggregating data, delayed or incomplete reports, and inaccurate
population estimates. Because no information is collected about
the children supplemented other than their age group, it is not
possible to identify factors associated with receipt of services or
reasons that children are missed.
Post-Event Coverage Surveys (PECS):
a strategic complement to tally sheet data
By conducting brief household surveys among caregivers of children 6–59 months of age following a distribution event, valuable
data can be collected on coverage rates, the effectiveness of distribution and social mobilization strategies, and barriers to attendance. Since 2010, HKI has conducted 49 PEC surveys using
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standard WHO Expanded Program on Immunization (EPI) cluster sampling methodology across 13 countries in sub-Saharan
Africa. The work is supported by the Canadian Government. PECS
are designed to assess the proportion of children who received
VAS during a given distribution event and to identify facilitators
and barriers to household participation, sources of information
about VAS events and knowledge of the services received. PECS
also collect demographic and socioeconomic information from
the caretakers surveyed (Table 1). Results of PECS are reviewed
with government and other partners to draw conclusions about
the findings and to apply lessons learned.

“PEC surveys are designed to
assess the proportion of children
who received VAS during a given
distribution event”
To minimize recall bias, PECS are conducted within six weeks
of VAS distribution events, and, during interviews, enumerators
show a sample of a vitamin A capsule to caretakers to help them
differentiate VAS from other interventions. Household surveys
are complemented by interviews with key informants such as
facility-based health workers, community health workers and
village leaders to evaluate other aspects of delivery including
supplies of commodities, transportation, access and staff skills,
and to collect recommendations for improving future rounds
of VAS distribution. Although HKI has used PECS primarily to
evaluate VAS and deworming events, questions can be added to
the survey to simultaneously monitor the delivery of other nutrition and health programs such as insecticide-treated bed nets,
micronutrient powers, and fortified foods, as long as the survey
is kept at a manageable length.
table 1: Data collected during PECS.
Caretakers

“Mobile-izing” PECS
In order to apply findings in a timely manner, data must be processed, analyzed and reported rapidly. To increase the speed of
reporting, HKI migrated PECS data collection from paper to a
mobile phone-based platform. Surveys are first designed offline
in Excel format, then uploaded to mobile phones enabled with
the Open Data Kit (ODK) platform. Data collected this way can be
immediately transmitted to a centralized server where they are
statistically and geo-spatially analyzed (Figure 1 and Figure  2).
Mobile phone data collection has reduced both error and time
between data collection and interpretation. Moreover, GPS coordinates have allowed geo-spatial analyses of physical barriers to
high and equitable coverage.
HKI PECS methodology includes quality assurance procedures for the data collection process. PECS enumerators and
team leaders undergo a three-day training course that includes
administration of questionnaires, selection of households, data
entry and review of submitted data. The training involves a fieldbased practice survey during which enumerators enter data in
pairs to ensure their responses are consistent. During the survey,
enumerators are observed by team leaders or supervisors on a
daily basis to confirm that the survey methodology is adhered to,
that questions are asked appropriately, and that responses are
correctly entered.
Comparison of tally sheet vs PECS coverage estimates
To determine the reliability of tally sheet coverage estimates,
coverage data measured by tally sheets was compared with coverage data measured by PECS. In 94% (46/49) of the locations
where PECS were conducted, coverage estimates measured by
tally sheets were higher than PECS estimates.2 Figure 3 shows
the percentage difference in VAS coverage estimates from tally
sheets and PECS conducted from 2010 to 2014, with the percentage difference in coverage rates ranging from 0.2% to 170%.
Only 12% (6/49) of the tally sheet coverage estimates were
within 5% of the PECS estimates, while 20% (10/49) differed
by 5%–10% and 43% (21/49) were more than 20% off. These
Health workers, CHW, village leaders

If services (VAS, deworming, etc.) were received

Information about the event (if it took place, # of teams employed,

Sources of information about the event

If adequate stocks were provided

Reasons for not receiving services

If there are groups frequently left out

Knowledge of VAS and other services received

Knowledge of VAS and other services

Demographic information

How the event can be improved

Socioeconomic information

Professional information (position, level of experience)

training offered, payment received, etc.)
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figure 1: “Mobile-izing” PECS: How it works.

How it works
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No advanced technical degree required.

Easily distribute your survey on
an Android device or on the web.
Data connection not needed

Visualize your data as it is collected,
and gain unerstanding with our
powerful insights tool.

data indicate large discrepancies between tally sheet and PECS
coverage estimates and suggest that the tally sheet method may
vastly overestimate VAS coverage in some settings.

figure 2: PECS administered using a mobile phone
in Dar es Salaam, Tanzania.

“The tally sheet method may
vastly overestimate VAS coverage
in some settings”
How PECS have strengthened VAS programs
In addition to providing more valid coverage estimates, PECS
have provided essential information to improve VAS delivery. The
rapid aggregation of PECS data provides timely feedback about
program operations such as planning, implementation, and supply chain management. For example, data on how respondents
learned about the most recent distribution round are used to revise and rework social mobilization strategies before and during
distribution events. Where VAS coverage is low, PECS data help
identify distribution strategies that are not working and inform
new approaches. Survey results also help characterize population groups chronically missed during the VAS distribution rounds
(also known as the “hard to reach” groups) by defining geographic
or socio-demographic features that contribute to their not receiving services. This information is then used to design special outreach and/or communication strategies targeting these groups.
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figure 3: Comparison of tally sheet coverage and PECS estimates from 49 surveys conducted from 2010 to 2014.
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Post Event Coverage Survey

Country-specific examples illustrating the utility of PECS data for
improving VAS programs are provided above.
In Cameroon, PECS data indicated that children were not being reached mainly because distribution teams did not visit their
households or because parents or children were not at home
when the team passed by.3 Using this information, large catchment areas were subdivided so that distribution teams could
reach all their assigned locations. Advocacy was also done at
the national level for the events to take place from Friday to Sunday instead of during the week to increase the likelihood that
children and parents would be at home. Communications about
the event were expanded to include announcements at markets
and houses of worship, and flyers were distributed at schools,
churches, markets, health centers, women’s groups and along
the roadside to raise awareness. Subsequent PECS verified that
coverage in the target area increased from 53% in 2011 to near
80% in 2013.
In Dar es Salaam, Tanzania, tally sheet-based coverage for
the January 2014 VAS distribution was 100.7%, while a PECS
indicated coverage to be only 36.4%. Health teams were alerted
to these results and quickly convened to review possible rea-

sons for the low coverage and identify alternative strategies. In
July 2014, mobile health teams used vehicles branded with VAS
posters and a loudspeaker to announce the arrival of services
and raise awareness of the distribution event. They also distributed VAS and deworming in places with high visibility and
large crowds, such as open markets and busy streets (Figure 4).
The mobile health teams supplemented 3,700 children over the
course of two days in areas where most children would not have
been taken to health facilities for VAS and deworming.
In Sierra Leone, three kinds of mobile phone applications
were tested for collecting data to monitor delivery of VAS, as
well as drugs for the control of lymphatic filariasis and supplementary measles immunization.4–7 The technology made coverage data available within 48 hours, enhanced data quality, and
enabled rapid reporting. Data collected and experiences in programming surveys, administering questionnaires and viewing
data were reviewed to identify which of the three applications
performed best.
In Guinea, the use of GPS during their most recent PECS enabled program staff to locate large areas missed by distributors,
providing visual evidence of the oversight to government health
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In the Democratic Republic of the Congo, PECS were conducted in six health zones that had been characterized as “low
performing” to determine if a new communication strategy was
effective at raising awareness and coverage (Figure 6).9 PECS results showed that use of town criers and TV and radio spots that
included a pastor, doctor, husband, and mention of the divine
broadcast in the local language were effective in raising awareness of the campaign. PECS results enabled the planning team
to confirm that the new communication strategy was effective.
In Sierra Leone, Côte d’Ivoire, Senegal, and Burkina Faso,
PECS have validated tally sheet estimates, providing the government and partners with confidence that their campaigns are
consistently reaching at least 90% of eligible children.

figure 4: A mobile health team distributes VAS to children
in Dar es Salaam, Tanzania.

officials (Figure 5).8 The survey results also provided data to
central decision-makers, revealing that, despite adequate
stocks, deworming capsules were not always being delivered,
and that distribution teams included fewer members than had
been budgeted for.

Conclusion
Having valid coverage estimates is critical for monitoring VAS
programs and determining whether programs are reaching their
objectives. Although measuring coverage using tally sheets is
simple and fast, it is highly vulnerable to errors from miscalculations in aggregating data, delayed or incomplete reports,
and inaccurate population estimates. PECS offer a flexible and
reliable alternative that can be used not only to provide accurate VAS coverage estimates, but also to generate timely information to improve delivery of VAS and related interventions.

figure 5: Visualization of GPS data helped to identify regions of Guinea that were missed during the distribution and to inform government
health officials about the situation. Green indicates that the caretaker reported VAS was not received; red indicates that VAS was received.
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Did you know? You can now visit the recently updated Sight and
Life website www.sightandlife.org on a regular basis to get the
latest news about what is happening in the field of nutrition. You
can also follow us on Facebook and Twitter @sightandlife
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The Road to Good Nutrition
receives BMA book award

David Nabarro, flanked by Manfred Eggersdorfer,
Director Nutrition Science and Advocacy at DSM (right) and
Klaus Kraemer, Director Sight and Life (left), holds a copy
of The Road to Good Nutrition at its launch during ICN 2013
in Granada, Spain.

“In our world of plenty, no one should live in hunger. No child
should have his growth stunted by malnutrition. No child
should have her opportunity for a better life curtailed even
before she is born, because her mother was undernourished.”
So said UN Secretary General Ban Ki-moon at the World Food
Prize laureate award ceremony, 2012. His sentiments were
echoed by Dr David Nabarro, Special Representative of the UN
Secretary-General for Food Security and Nutrition and SUN
Coordinator, writing in his Foreword to The Road to Good
Nutrition, whose publication was announced in the 3/2013
issue of this magazine.
Published by the innovative, Swiss-based scientific publisher Karger and launched at the 2013 ICN, The Road to Good
Nutrition was in September 2014 awarded first prize in the
Health and Social Care category of the annual medical book

awards made by the British Medical Association (BMA). This
category covers community care, health promotion, preventive
healthcare, management, health services, medico-politics,
medico-legal medicine, social medicine.
The BMA Medical Book Awards take place annually to
recognize outstanding contributions to the medical literature.
Prizes are awarded in 21 categories, with an overall BMA Medical book of the year award made from the category winners.
The BMA’s judging panel awards books for their applicability
to audience, production quality and originality.
Announcing the result on its website, the BMA commented:
“This is an excellent introduction to the subject for the general reader which also would be excellent for those already
involved in a narrow/specialist area of nutrition – to help
them appreciate some of the latest thinking on the ‘big picture’
issues. A helpful section entitled ‘how to use this book’, clearly
states that it ‘presents a snapshot of current thinking about the
world’s contemporary nutrition challenges’ and that it is ‘written with the general reader in mind’. It is excellently targeted
towards this readership – but has added appeal of also being
helpful for established experts in specialty areas of nutrition.
The 13 chapters cover an excellent breadth of material and
bringing together key experts in one (not too long – and hence
very accessible) volume is an original and helpful contribution in the field. Having internationally renowned experts as
chapter authors has worked extremely well and gives a good
variety of style and approaches – but one which fits together
well especially in that all are very up-to-date, accurate and
have clear direction/references for readers wanting more information. Overall this is an excellent book: its biggest strength
is being written by leading experts and hence authoritative
and contemporary yet also extremely clear, well-illustrated
and accessible to non-specialists. Another key plus point is
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that the book is available free online as a PDF: this will only
help broaden its appeal and impact. As a university lecturer,
I can see this being a great reference for students as well as
policy-makers, funders or maybe even journalists wanting an
overview of nutrition (these are likely the general readers who
the editors have in mind). This is no real weaknesses in my
opinion: this book does what it sets out to do and does it well.”

is about how to improve the nutritional status of the world’s
population as a whole. It therefore touches each and every one
of us, and we each have a role to play in helping the world a
step further towards that goal.”

“This is an excellent book:
authoritative and contemporary yet
also extremely clear,
well-illustrated and accessible
to non-specialists”
Responding to the announcement, Manfred Eggersdorfer,
SVP DSM Nutrition Science & Advocacy, observed: “The Road
to Good Nutrition is about a journey. It is not the journey of a
lone individual, or organization, or country, or even continent.
It is a journey that the world has embarked on – and which we
can only complete if we all walk the road together. This book

The Road to Good Nutrition: A Global Perspective
The Road to Good Nutrition puts the topic of nutrition
security on the agenda of policy-makers, academics, private
sector organizations and civil society, as well as of organizations dedicated to the nutrition space. It is also of interest to
the educated lay reader who is generally well-informed in
matters of health, nutrition and sustainability. This is a work
of advocacy, whose prime objective is to inform people about
the relationship between nutrition security and public health.
It draws on the thinking and experience of a selected number
of experts in the field of nutrition and public health. Collating
up-to-the-minute information in a clear and accessible way,
the book forms a ‘one-stop information source’, and paves the
way for further, science-led publications in this field.

Editors: Manfred Eggersdorfer, Klaus Kraemer, Marie Ruel, Marc
Van Ameringen, Hans Konrad Biesalski, Martin Bloem, Junshi Chen,
Asma Lateef and Venkatesh Mannar
Communication consultancy, editing and
project management: Jonathan Steffen Limited, Cambridge,
United Kingdom
Design, layout, typesetting and graphics: V-One Design
Solutions Limited, Leighton Buzzard, United Kingdom
Proofreading and indexing: Yvonne Bearne,
transparent Language Solutions GmbH, Berlin, Germany

Karger Publishers, 2013 ISBN: 9783318025491 CHF 58
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The SUN
keeps shining
Who would have believed five years ago that 54 countries
would have openly, and at the highest level, placed nutrition
at the center of their agenda? It is, however, a reality: Lesotho
and Cambodia are the latest countries to join the SUN Movement, and the momentum continues. As scaling up nutrition
moves into its new phase of turning talk into action, resources
are being made available to support countries in their commitment. These resources fit with the new key words that
describe the drive of the movement going forward – Engage,
Inspire, Invest. Engage governments, civil society, the UN
system, donors, business and scientists. Inspire each other to
discover new ways of working collectively. Invest in priority
actions for everyone’s right to good nutrition.

“Engage, Inspire, Invest”
SUN is developing a series of documents that highlight
the strategic focuses of the movement and the journey of the
participating countries. The first series ‘Scaling Up in Outline’
describes the arrangements and work of different elements

of the SUN Movement, and although the first edition is a
somewhat dry general introduction, subsequent editions will
focus on each of the four global support networks that will be
pivotal to countries’ success.
The second series, entitled ‘Scaling Up in Practice’ showcases the real-life experience of SUN countries, and each
briefing in the series focuses on a theme selected by SUN
country government focal points as a focus for sharing their
experience during the regular meetings of the focal points
and country teams.
There are currently two briefs – the first addresses effectively engaging multiple stakeholders, and the recently
released second focuses on information systems for nutrition. In the latter, stakeholders from six SUN countries have
contributed accounts of how relevant indicators are being
collected, managed, analyzed, reported upon and used to
track progress and prioritize responses. These are must-read
documents (available as PDF downloads from the SUN website) for anyone working in a SUN country, but they also make
fascinating reading for anyone wanting to keep abreast of the
SUN Movement.

David Nabarro coordinates UN response to Ebola
David Nabarro, who has been the SUN Coordinator since
its inception, has been assigned by the Secretary General
to be UN System Senior Coordinator of the Response to the
Ebola Virus Disease, and Tom Arnold, Director General of the
Institute of International and European Affairs, Ireland and a
member of the SUN Movement Lead Group, will act as Coordinator in the interim. Our thoughts go out to all our readers
living and working in the affected areas.

David Nabarro (left) and Tom Arnold, Member of the Lead
Group of SUN and former CEO of Concern Worldwide.
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Evidence: the foundation
of nutrition interventions
As countries move to continue scaling up nutrition interventions and simultaneously
face the challenge of addressing both undernutrition and
obesity and diet-related non-communicable diseases (NCDs), it
has never been more important to ensure a strong, evidencebased approach to both policy setting and programming.
Many countries, especially those less well resourced, turn
to UN bodies such as UNICEF, WHO and Codex Alimentarius
to give them guidance. The WHO e-Library of Evidence for
Nutrition Actions (eLENA) is a valuable resource and deserves
much praise. It offers a one-stop place to turn for the latest nutrition guidelines, recommendations and related information
and supporting materials, and – what is even better – it is all
virtual and easily accessible.

eLENA is an ever-expanding library and has recently
been updated to include five further critical interventions:
exclusive breastfeeding to reduce the risk of childhood
overweight and obesity; reducing consumption of sugarsweetened beverages to reduce the risk of childhood
overweight and obesity and the risk of unhealthy weight
gain in adults; limiting portion sizes to reduce the risk of
childhood overweight and obesity; and increasing fruit
and vegetable consumption to reduce the risk of noncommunicable diseases.
Very useful is that for each intervention there is a ‘WHO
recommendations’ box which clearly displays if there are
WHO recommendations on the issue, and very exciting is
that an eLENA mobile application is being developed.

Visit www.who.int/elena/en/ to explore this user-friendly
resource – you’ll be hooked!

04

Stay
informed …

There is so much going on in nutrition that staying informed
can be a challenge. We can highly recommend signing up to
receive the following newsletters and blogs that will keep you
updated:

> 
Transform Nutrition: www.transformnutrition.org Snippet
news with click-through links on a variety of topics, resources and events that will both inform and inspire.
1,000 Days: www.thousanddays.org The newsletter pro> 
vides you with latest updates on everything related to the
crucial first 1,000 Days along with news from around the
world. This website has some of the best and most up-todate resources available.
> SUN: www.scalingupnutrition.org Will keep you updated as
to who is scaling up nutrition and what progress participating countries are making, as well as much more.

> 
Gapminder: www.gapminder.org Describes itself as
providing a fact-based world view that everyone can
understand. Established by Hans Rosling of Karolinska
Institute.
> 
Development Horizons: www.developmenthorizons.com.
This provides reflections, thoughts, and ideas on international development from Lawrence Haddad of the
International Food Policy Research Institute (IFPRI).
> 
Global Nutrition Report: www.globalnutritionreport.org.
This website provides recent updates on the progress we
are making in nutrition, along with relevant blogs.

Also make sure to follow Sight and Life on Facebook
and Twitter @ #sightandlife for latest nutrition developments
and news.
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Hunger is on the decline:
yes or no?

Ban Ki-moon, United Nations Secretary-General.

The FAO recently launched the 2014 State of Food Insecurity
in the World (SOFI) report, which shows that, although reductions in the number of hungry people around the world continue, 805 million people are still estimated to be chronically
undernourished. “In a world of plenty, this fact alone should
be cause for moral outrage and concerted action,” comments
UN Secretary General Ban Ki-moon.

“805 million people are still

estimated to be undernourished”

As always in reading these reports, it is essential to dig
deeper and acknowledge that global averages do not necessarily provide the full picture. Firstly, if one considers the
rate of the decrease as being approximately 10 million a year,
the Zero Hunger target of the UN Secretary General will not
be reached by 2030 but rather in 2084. Sobering. Secondly,
despite overall progress, marked differences across regions
remain a striking feature, and once again sub-Saharan Africa
is the laggard: rather than hunger decreasing in this region, it
has in fact increased.
Not surprisingly, and very importantly, the report states
that “there is still considerable room to reduce undernourishment and improve food security.” The most valuable elements
of the report are the examples of successful national efforts
to reduce hunger, and the factors identified as bottlenecks to
progress. The key message is that hunger, food insecurity and
malnutrition are complex problems that cannot be resolved
by a single stakeholder or sector, and that addressing the immediate and underlying causes of hunger requires a variety of
actions across a wide range of sectors.

The report is available at
www.fao.org/publications/sofi/2014/en/
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Global Hunger Index 2014:
The challenge of hidden hunger

The International Food Policy Research Institute (IFPRI) has
launched the 9th edition of the Global Hunger Index (GHI),
which analyzes and records the state of hunger worldwide,
highlighting the countries and regions where action is most
needed. We are rightly reminded that global averages obscure
dramatic differences across regions and countries that must
not be overlooked; it is easy to generalize. Terminology is key
to reading these types of reports, and the GHI bases its analysis
on the following definitions (among others):
> Hunger: distress related to lack of food.
> Micronutrient deficiency (also known as hidden hunger): a
form of undernutrition that occurs when intake or absorption of vitamins and minerals is too low to sustain good
health and development in children and normal physical
and mental function in adults. Causes include poor diet,
disease, or increased micronutrient needs not met during
pregnancy and lactation.
In this light, the reality is that, despite progress, levels of
hunger remain “alarming” or “extremely alarming” in 16 countries. This again shines the spotlight on the need to do more
in general, but the focus of this year’s report rightly addresses
“hidden hunger”.

Addressing the challenges needs to be integrated and
should include short-, medium- and long-term interventions and investments. While improved dietary diversity
is the ultimate goal, in order to immediately alleviate the
suffering of millions supplementation and food fortification are almost always recommended. Critical are behavior
change communication and ensuring that national and
targeted programs are effectively implemented. These
are particularly challenging, and are often neglected. In
addition, creating the appropriate regulatory environment
and ensuring transparency together with social protection
for the most vulnerable need to be prioritized. There is no
magic bullet, but to quote the report “Ending hunger in
all its forms is possible. It must now become a reality.” To
achieve success, harnessing all the proven interventions in
a country-specific context is critical going forward.

“Ending hunger in all
its forms is possible. It must
now become a reality.”
Useful blogs
With the launch of the Global Hunger Index 2014, there
are two blogs worth reading to give some additional perspective:
1. K
 laus Kraemer, Director Sight and Life: Resources
Supporting a World Free From Hidden Hunger:
http://globalnutritionreport.org/2014/10/10/resourcessupporting-a-world-free-from-hidden-hunger/
2. L awrence Haddad, Senior Research Fellow in IFPRI’s
Poverty Health and Nutrition Division:
www.developmenthorizons.com/2014/09/the-new-hunger-figures-what-do-they.html

We’d love to hear your views and opinions.
Drop us a line at info@sightandlife.org!
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Waste not,
want not
human consumption being discarded or left to spoil at consumer level – regardless of the cause.
This comprehensive overview covers four broad issues:
> Food losses and waste and sustainable food systems –
definition, extent and impacts;
> Causes and drivers of food losses and waste including stage
specific losses, meso-causes and macro-level causes;
> Options to reduce food losses and waste, and;
> Enabling the change – how to construct the way forward
in different contexts.

The well know saying ‘waste not, want not’ has considerable
meaning in a world where the FAO’s latest report (see earlier
piece) shows that nearly 1 billion people are hungry, while
another new report states that “globally, around one-third of
the food produced is lost or wasted along the food chain, from
production to consumption.” That is some 1.3 billion tonnes
per year!

“Globally around one-third of the food
produced is lost or wasted”
The report, Food losses and waste in the context of sustainable food systems, from the High Level Panel of Experts
(HLPE) on Food Security and Nutrition presents a synthesis
of existing evidence as to the causes of food losses and waste,
and suggests action to reduce them in order to improve food
and nutrition security and the sustainability of food systems.
The report is helpful in clarifying the terminology used
and positioning the various perspectives when discussing
food loss and waste. Food loss refers to a decrease at all stages
of the food chain prior to the consumer level, in mass, of food
that was originally intended for human consumption, regardless of the cause. Food waste refers to food appropriate for

Six shocking facts on food losses and waste…
1. Per-capita food loss and waste peaks at 280–300 kg/
cap/year in Europe and North America and amounts to
120–170 kg/cap/year in sub-Saharan Africa and South/
Southeast Asia.
2. The FAO has made a preliminary estimation of the direct
economic cost of the global 1.3 billion tonnes of food losses
and waste at close to $1 trillion (US) per year. This does not
include externalities and other social and environmental
costs and damages, which are estimated at $900 billion
and $700 billion respectively.
3. Produced but uneaten food occupies almost 1.4 billion
hectares of land, which represents almost 30% of the
world’s agricultural land area. In the USA it is estimated
that, on average, 7% of planted fields are not harvested
each year.
4. In the USA, food waste in 2010 totaled $370 per capita,
which amounts to 9% of the average value spent on food
per consumer, and 1% of disposable income.
5. Food losses and waste account for more than one-quarter
of the total consumptive use of finite and vulnerable fresh
water and more than 300 million barrels of oil per year.
6. In developing countries, it is estimated that post-harvest
losses of fruits and vegetables can range from 35–50%
annually due to poor infrastructure.

The report can be downloaded at:
www.iufost.org/iufostftp/FLW-%20FAO.pdf
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Generation 2030 Africa:
Child demographics for the continent
Consider these:
> Almost 47% of Africans are children under 18.
> Africa has the highest child dependency ratio – 73
children under age 15 per 100 persons of working age in
2015, which is close to double the global average.
> One in every 11 children born still dies before their fifth
birthday, a rate 14 times higher than the average in highincome countries. The continent currently accounts for
more than half the world’s child deaths.

“Africa currently accounts for more
than half the world’s child deaths”

With children and especially girl children at the center of so
many programs, this publication is compulsory reading for
anyone working and living in Africa, with its population of
over 1 billion and growing – almost 2 billion babies will be
born in Africa in the next 35 years.
As the authors state, “the future of humanity is increasingly African.” In fact, four in ten of the world’s people will be
African by the end of this century. There are, not surprisingly,
rapid changes in the continent’s economy, trade and investment, climate change, urbanization and migration patterns,
and so understanding the demographics of its children, in
particular, is key.
This comprehensive report, which includes useful graphics
to depict the situation, provides an in-depth analysis of child
demographic trends in Africa (by region and by country), contextualizes some of the demographics, and raises a number of
key policy questions that are extremely thought-provoking.

What does this mean to those of us working in
nutrition? How will we address the range of challenges it
poses? The message is clear: more ambitious strategies
are required to realize the rights of all Africa’s children,
and nutrition has to be at center stage. For this to happen,
those of us working in Africa will need to take the lead,
and the 1,000 Days window of opportunity has never been
a better message to communicate to those in power.

The report can be downloaded at:
www.unicef.org/publications/files/Generation_2030_
Africa_4Sep2014_e-version.pdf

⇢
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Using sport to benefit nutrition:
One Goal

Screenshot from the One Goal website.

With soccer being the world’s most loved and watched sport,
and soccer superstars revered by so many of all ages, the One
Goal movement aims to harness football fans to tackle the issue of child malnutrition in Asia. The single goal: Nutrition for
every child.
In this campaign, the Asian Football Confederation (AFC),
which spans 47 countries with a combined population of 4.6
billion people, has joined together with a number of partners
to ignite a movement that will – through awareness, viral
messaging, donations and advocacy activities – increase the
number of children in Asia who survive and thrive.

The campaign calls for the support of national governments, the corporate sector, civil society, the general public
and football fans globally to leverage the power and passion
for football to tackle the double burden associated with poor
nutrition. In addition, it will highlight the significance of a
growing network of grass-roots football clubs across Asia that
can transform the eating habits of children and adolescents,
while educating their parents about good nutritional practices.
With the FIFA World Cup in Qatar in 2022, One Goal is
charting the nutritional status of children in selected AFC
member countries. ‘Red cards’ are assigned to those countries
that have high burdens of both undernutrition and overnutrition, yet are undertaking action towards improvements,
and ‘Yellow cards’ are assigned to those countries assessed as
emerging with respect to commitments to nutrition policy
and practice.

Visit the website www.onegoal.asia or like them
on Facebook to learn more.

Did You Know?
Oxfam has a great Interactive Food Index that allows you
to explore 125 countries in terms of the best and worst
places in the world to eat, and the challenges people face
getting enough of the right food.

To find out more, please visit
www.oxfam.org.uk/what-we-do/good-enough-to-eat
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Dr Anna Lartey receives
Sight and Life Nutrition Leadership Award

Anna Lartey

Dr Anna Lartey, Director of Nutrition at the Food and
Agriculture Organization (FAO), was presented with the third
Sight and Life Nutrition Leadership Award in Rome, Italy
on November 17, 2014.
More than 200 global nutrition and development stakeholders gathered at the presentation ceremony, which was
held on the eve of the Second International Conference on
Nutrition (ICN2) and was co-hosted by Sight and Life and the
recently formed International Society for Implementation
Science in Nutrition (ISISN). The event was designed to recognize the vital role of both leadership and implementation
science in nutrition.
“We are thrilled to present Dr Anna Lartey with the third
Sight and Life Nutrition Leadership Award,” said Dr Klaus
Kraemer, Director of Sight and Life. “Dr Lartey’s work and enduring commitment have helped catapult nutrition to the top
of global and national development agendas. Her dedicated
service to implementing nutrition interventions at scale and
developing leadership in nutrition throughout the African
continent and beyond is a tremendous step towards making

our vision of a world free from malnutrition a reality.
Anna has worked tirelessly to break down silos and create
linkages to move nutrition forward.”
Dr Lartey was appointed Director of Nutrition at the
FAO last year, and in September 2013 became the first African woman to be appointed President of the International Union of Nutritional Sciences. Prior to her appointment,
Dr Lartey led several nutrition research projects with a focus on maternal and child nutrition in sub-Saharan Africa.
She was also co-facilitator for the Civil Society Taskforce
of the Scaling Up Nutrition (SUN) Movement. Dr Lartey
was a member of the writing team for the 2013 Lancet Series on Maternal and Child Nutrition, with a specific focus
on evidence-based interventions for the improvement
of maternal and child nutrition. She is an alumna of the
African Nutrition Leadership Programme and passionately
supports the development of young African leaders in the
field of nutrition.

“We have no reason not to leave our
world better than we found it”
“Our generation has the best of everything – communication, knowledge, access, resources, technology. We have
no reason not to deliver on addressing malnutrition and
to leave our world better than we found it,” said Dr Lartey.
“To do this, we must begin scaling up and implementing
proven nutrition interventions on a global scale. Sight
and Life and ISISN are making strides in this new frontier
for nutrition, and I’m honored to accept the third Sight
and Life Nutrition Leadership Award.”
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Second International Congress
on Nutrition (ICN2)

The headquarters of the FAO in Rome. ICN2 attracted no fewer than 2,200 participants.

The Second International Conference on Nutrition (ICN2),
jointly organized by the FAO and WHO, took place in Rome
from November 19–21, 2014, and was a momentous contribution to ensuring that nutrition remains high on the global,
regional and national development agendas.
The meeting was attended by 2,200 participants, including representatives from more than 170 governments, 150
representatives from civil society and 100 from the business
community. In the words of the Italian Minister for Foreign Affairs: “All the actors are here that are crucial in the fight against
malnutrition in all its forms.”
The main outcome of the meeting was the endorsement of
a Declaration and Framework for Action on Nutrition, but it
was during the pre-conference side-meetings and round-table
discussions that the in-depth discussion of the opportunities
and challenges in addressing malnutrition in all its forms
took place. The Declaration and Framework for Action commit world leaders to establishing national policies aimed at
eradicating malnutrition and transforming food systems so
as to make nutritious diets available to all. The Declaration is
a political document that identifies priorities for addressing
malnutrition in all its forms and commits signatories to a list
of global nutrition targets by 2025. The Framework for Action

provides the basic structure necessary for the implementation of the Declaration. If used together and turned into action
plans, then the much-needed coherence and significant
improvements in food and nutrition security from farm to fork
should become a reality. In addition, ICN2 potentially serves
to ensure that nutrition is included in the post-2015 Sustainable Development Goals, and this is critical if the necessary
commitment and funds to address nutrition’s challenges are to
become available.
 This Conference marks a new stage in our quest to
banish global hunger and malnutrition for good.  
	    Ban Ki-moon (Secretary General United Nations)
 Half of the world still suffers from undernutrition,
but the other half is now obese. We are in trouble.  
	     Margaret Chan (Director General WHO)
 These documents are the starting point for our efforts,
they are not the finishing line – the commitments must be
turned into concrete results. This must be the decade of
action on nutrition.  
	     Gaziano Da Silva (Director General FAO)
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The Declaration acknowledges the multiple and complex
challenges of malnutrition regarding inclusive and sustainable
development and health, sets a common vision for action to
end all forms of malnutrition, and commits to actions through
cross-cutting and coherent policies, programs and initiatives.
The Framework for Action is voluntary, but it provides a set
of policy options and strategies which governments, acting
in cooperation with other stakeholders, may incorporate into
their national nutrition, health, agriculture, development and
investment programs. There are 15 areas of focus: creating
an enabling environment for effective action; sustainable
food systems promoting healthy diets; international trade
and investments; nutrition education and information; social
protection; strong and resilient health systems; promotion,
protection and support of breastfeeding; addressing wasting,
stunting, childhood overweight and obesity, anemia in women
of reproductive age; health services to improve nutrition;
water, sanitation and hygiene; food safety and antimicrobial
resistance; and accountability.
The round-table meetings adjacent to the political ICN2
meeting focused on nutrition in the post-2015 Development
Agenda, improving policy coherence for nutrition and governance and accountability for nutrition – all critical issues and
key challenges as we move forward. A number of side-events
also discussed a wide range of topics including the role of
social protection, food safety, and addressing overweight and
obesity. The absolutely must-read Global Nutrition Report
(www.globalnutritionreport.org), as well as the Global Hunger Index (www.ifpri.org/publication/2014-global-hungerindex), and an excellent and wonderfully user-friendly set of
policy briefs on the Global Nutrition Targets 2025 (www.who.
int/nutrition/topics/nutrition_globaltargets2025/en/),
were launched during ICN2.
Sight and Life appreciated being part of ICN2 and has 12 key
take-away messages:
1.	Nutrition has to be at the core of the Sustainable
Development Goals, and yet is only mentioned once!
2.	Malnutrition in all its forms has to be the focus of all interventions, and must be addressed in a coherent approach.
3.	Healthy food systems are the ultimate goal, as the system
is broken now and cannot auto-correct.
4.	Silos (sectoral) and camps (ideologies) remain but they
must be broken down, and egos and agendas
have to be put aside.
5.	Partnerships and multi-stakeholder engagement (governments, UN, civil society, business) are non-negotiable,
but the rules of engagement are open for discussion.
6.	Accountability is key: it is the glue that binds commitments
and delivers results.
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7.	The architecture of governance for nutrition
must be considered.
8.	We have to gather scientific evidence as we implement,
and the data gaps must be filled if we are to be able to
measure success.
9.	Frameworks are valuable and will ensure that results
are measurable and measured.
10.	We can draw on a growing and valuable toolbox of
accountability measures.
11.	Implementation science and leadership development
must be a critical focus going forward.
12.	Commitments have been made and targets set, but
what counts is how these will be translated into
meaningful and measurable actions.
What remains to be seen is whether this Declaration
and Framework for Action will remain merely eloquent
words and promises or whether ICN2 will truly reinvigorate the entire global community – at all levels, across all
sectors and stakeholders, in proactive and productive partnerships – to make the world food-secure and nutritionsecure. In the words of the UN Messenger of Peace, Her
Royal Highness Princess Haya Bint Al Hussein (United
Arab Emirates): “We live in a world of excess and want…
We must attack the problem as if our life depends on it… It
is not the black and white words that will save lives; only
our actions will.”

	His Holiness Pope Francis addresses ICN2
“Nowadays there is much talk of rights, frequently
neglecting duties; perhaps we have paid too little heed
to those who are hungry. It is also painful to see that
the fight against hunger and malnutrition is hindered
by “market priorities”, the “primacy of profit”, which
have reduced foodstuffs to a commodity like any other,
subject to speculation, also of a financial nature. And
while we speak of new rights, the hungry are waiting,
at the street corner, asking for the right to citizenship,
asking for due consideration of their status, to receive a
healthy, basic diet. They ask for dignity, not for alms.”

For the full documents and audio of many
of the political statements, please visit
www.fao.org/about/meetings/icn2/en/.
Also keep an eye on future editions of Sight and Life for more
details on many of the presentations, reports and other
materials released during ICN2.
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Scaling Up Nutrition (SUN)
Global Gathering

November saw Rome – appropriately, as it is home to both the
United Nations World Food Programme and the Food and Agriculture Organization – as the place to be if you work in nutrition. Italy’s capital was the venue for the Scaling Up Nutrition’s
annual Global Gathering, which was held ahead of the second
International Conference on Nutrition (ICN2).
The meeting, hosted by the WFP, was attended by over
300 participants from the 54 SUN countries and SUN networks.
Once again, it provided the opportunity to share experiences
and to network and deepen relationships, with the single aim
of continuing to scale up nutrition interventions at the country
level. As Ertharin Cousins, Executive Director of the WFP, said
in her welcoming address, in just four years SUN has gone
from four countries to 54 and, “by bringing people together,
putting policies in place and mobilizing support, SUN has
created an ever more effective movement for country and community level action for nutrition … Never before has nutrition
had so much support and attention, and never before has such
a diverse community of interests worked together so effectively. Yet the need to reach further has never been greater.”

“Never before
has nutrition had so much
support and attention”
The purpose of the 2014 Global Gathering was to
enhance the Movement’s ability to support the achievement
of results by SUN countries. The meeting had three main
objectives: to reflect on progress for scaling up nutrition
in countries; to consider progress and achievements in
strengthening country capacity to deliver, and accelerate
support in areas of identified need; and to contribute to the
outcomes of ICN2 through shared country experiences and
approaches to scaling up nutrition.
The SUN global gathering provides a platform to “talk
candidly about what has worked and to admit and coursecorrect what has not worked well, as well as to envisage the
movement’s future.” The discussions focused on the four SUN
communities of practice: costing, implementation and
financing multisectoral actions; social mobilization, advocacy
and communication; monitoring of progress, evaluation of

outcomes and demonstration of nutrition results; and functional capacities for coordinated and effective SUN actions.
The 2014 Annual Progress Report (available as a download from www.scalingupnutrition.org) shows the remarkable progress and determination of the SUN countries, and
highlights the need for strong institutional capacities in order
to implement solutions. For the first time, 37 countries also
undertook a self-assessment exercise that allows for reflection
on what has being achieved and encourages learning from
experience.
A new feature – and highlight – at this year’s meeting
was the “marketplace”, which provided countries with the
opportunity to showcase their projects and materials and gave
delegates the chance to interact one-on-one.
What was clearly in evidence was the passion and commitment of the participating countries. Despite the challenges
faced in scaling up nutrition in often difficult circumstances,
people from all groups of stakeholders (governments, UN, civil
society, academia and the private sector) are coming together
at the country and community level and are trying to move
nutrition forward.
For those who were unable to attend the gathering, the
SUN website has a number of audio-visuals of the sessions. We
especially recommend listening to the closing remarks of Tom
Arnold, SUN Movement Coordinator ad interim, which sum up
the discussions and outcomes.
It is exciting to see how – with aligned commitment, coordinated action and harnessing of the complementary expertise
of so many – the SUN movement has not only grown but is also
showing that change can happen, and that nutrition interventions can be scaled up and reach the most vulnerable.

A world
free of
malnutrition.
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Editor’s note: This section contains reviews of books, publications, and websites that, whether brand new or classic, we
hope will be of interest to our readers. Notices of relevant new
publications that do not actually constitute reviews will from
henceforth be published on www.sightandlife.org.

Book Review

We the Eaters: If we
change dinner, we
can change the world
by Ellen Gustafson
Editor: Ellen Gustafson
Publication details: ISBN: 1623360536, Hardback (also
available on Kindle), 258 pages, May 20, 2014, Rodale
Website: www.ellengustafson.com
John Steinbeck’s 1939 novel The Grapes of Wrath concludes
with a scene that would be unimaginable in an American novel
of today. In the book’s very last lines, a starving 50-year-old
man is suckled by a young mother who offers him her breast
because he is too famished to keep any solid food down. The
man and the woman are “Okies”, farmers driven from their
native Oklahoma by agricultural practices that have ruined the
land and turned it into a “Dust Bowl”.
The Grapes of Wrath’s closing scene comes to mind when
discussing Ellen Gustafson’s We the Eaters because the novel
was published just a year before the founding of the fast food
chain McDonalds.
The burger, fries and soda diet popularized by McDonalds
and similar fast food franchises is the prime target of Ellen
Gustafson’s book. In 258 pages packed with eye-watering
statistics, dizzying insights and pithy quotes, she unpacks the
fast food meal and everything that lies behind it, from high
fructose corn syrup through processed cheese and processed
tomato to the ominously named “pink slime” which, as she
explains, “… is the controversial additive to ground beef that
amounts to a foamy pink mixture of low-grade beef parts and,
typically, ammonium hydroxide … The USDA [US Department

of Agriculture] buys 7 million pounds of pink slime for school
lunch programs …”
Somewhere between the despair of the Great Depression
and the triumphalism of John F Kennedy’s America, something
seems to have gone terribly wrong. Ellen Gustafson – “food
system change advocate” and cofounder of FEED and Food
Talk – puts that development quite literally on a plate. Starting with the premise that Americans love their food, she
deconstructs the contents of the American backyard barbecue,
tracing it back to its origins and providing an analysis of its
nutritional value, economic drivers, and impact on the
health of individuals and of nations. “The industrialized
food system that has created all of this cheap food,” she argues,
“has left over a billion of us overweight and has not managed
to feed the people who actually need affordable food –
the hungry.”
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Ellen Gustafson

“Industrialized” is the key word here. From the industrialization that ran out of control to create the Great Depression
to the industrialization that has run out of control in the postmodern era to create a global epidemic of obesity, man-made
problems that were originally designed to create plenty seem
to have created dearth. “What went wrong with corn,” observes
Gustafson, “the grain known by early farmers as ‘that which
sustains life’, isn’t something wrong with corn itself. It is what
happened to agriculture along the way from those first farmers to the farmers of today.” She continues: “The same food
technology and agricultural policy that is fueling obesity in
America is simultaneously perpetuating hunger in developing
countries – even as it dooms certain populations in those
regions to obesity as well.”

“The same food technology
and agricultural policy that is
fueling obesity in America is
simultaneously perpetuating hunger
in developing countries”

Gustafon’s analysis of the financial gains and human
damaged caused by “Big Ag” and the processed food industry
makes for sobering reading. However, she is an activist, and
she proposes solutions to the problems she dissects so vividly –
eating less meat but ensuring that it is grass-fed, buying
from farmers who obtain a fair price for their produce, and
growing one’s own fruit and vegetables where practicable.
The dust jacket announces that “If We Change Dinner, We Can
Change the World”, and the book concludes with a detailed
and mouth-watering “Change Dinner Barbecue”. Why not put
We the Eaters on the reading list of your book club and invite
everyone to an Ellen-style barbecue to discuss the fine print?
Ellen Gustafson was the subject of our “Day in the Life” interview
in issue 3/2012 of this magazine [Ed.].

Reviewed by: Jonathan Steffen
Email: jonathan.steffen@corporatestory.co.uk
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A world
free  of
malnutrition.
Sight and Life is a humanitarian
think tank. Inspired by a vision
of a world that is free from
malnutrition, it helps to improve
the lives of some of the world’s
most vulnerable populations.
It does this by supporting
innovation that aims to eradicate
malnutrition.

