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DSM is active worldwide in the fields of life science and nutritional products, performance materials and industrial chemicals. The company
creates innovative products and services that
help improve the quality of life. DSM’s products
are found in a wide range of end markets and
applications such as human and animal nutrition
and health, cosmetics, pharmaceuticals, automotive and transport, coatings, housing and electrics
& electronics (E&E). The group has annual sales

(pro forma including the recent acquisition - renamed DSM Nutritional Products) of approximately EUR 8 billion and employs in the region
of 25,000 people around the world. DSM ranks
among the global leaders in many of its fields.
DSM is headquartered in the Netherlands, with
locations in Europe, Asia and the Americas. More
information about DSM can be found at
www.dsm.com

DSM Nutritional Products
DSM Nutritional Products, the successor to
Roche’s Vitamins and Fine Chemicals Division,
is the world’s leading supplier of vitamins,
carotenoids and other fine chemicals to the feed,
food, pharmaceutical and cosmetic industries.
The company will maintain its tradition as a pioneer in the discovery of new products, new formulations and attractive applications for all sec-

tors of industry. For further company information
please visit www.dsmnutritionalproducts.com
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Letter from the President

It gives me great pleasure to address the readers of the SIGHT
AND LIFE Newsletter once more
on behalf of DSM. SIGHT AND
LIFE has been integrated into
DSM for over a year now, and its
readership comprises many DSM
employees as well as scientists,
health professionals, field workers, academics and numerous
others with an interest in the relationship between nutrition and
health. We are all proud to have
a humanitarian initiative of this
caliber within DSM, where DSM
Nutritional Products is its natural
home.
The process of assuming responsibility for SIGHT AND LIFE is part
of a wider undertaking to integrate
DSM Nutritional Products fully into
the family of DSM. This of course
takes a certain time. There can be
no doubt, however, as to DSM’s
commitment to this significant initiative. Indeed, recent events
have presented us with a (tragic)
opportunity to demonstrate our
active support for SIGHT AND
LIFE.
Through SIGHT AND LIFE, DSM
Nutritional Products will be help-

ing many organizations to provide
support to the survivors of the Tsunami Disaster in Southeast Asia.
Special grants have been donated to the World Food Program
as well as many other organizations which have approached
SIGHT AND LIFE for help at the
local level. These include Helen
Keller International, Micronutrient
Initiative, Vitamin Angel Alliance
as well as local NGOs in Andhra
Pradesh and Tamil Nadu in India.
SIGHT AND LIFE will continue, as
usual, to provide assistance in
those areas that represent our
core competencies. Our intention
is to help secure the nutritional
situation of children and other victims of the disaster. We are integrating our own input into the efforts of other organizations with
the aim of supporting all who are
making such valuable contributions in areas affected by this terrible catastrophe.
SIGHT AND LIFE will continue to
act as a mediator, providing the
educational materials, expertise
and insights to support intervention at a local level. DSM wishes
to build on this concept in the future. Whereas in the past SIGHT
AND LIFE provided educational
materials on vitamin A along with
more general health information,
DSM intends to expand this approach to include information on
all vitamins as well as on other
relevant health issues.
Naturally, DSM is a commercial
enterprise that must operate profitably. Our corporate policy is
based, however, on maintaining
a sustainable balance between
People, Planet and Profits, as our
annual ‘Triple P’ report demonstrates. As the world’s leading
nutritional products company,
DSM Nutritional Products has a
deep concern for the nutritional

situation of millions of people in
the world, and we take the obligations of our corporate citizenship very seriously.
To focus on merely one vitamin,
however, would be to limit our
capacity for exerting a positive
influence. Although vitamin A is a
key health factor and provides an
excellent example when communicating generally applicable
health messages, we cannot limit
our activity to this one vitamin.
DSM has a significant body of institutionalized knowledge concerning the entire range of vitamins and their nutritional function.
We wish to exploit this knowledge
in order to improve the nutritional
situation of millions of people
worldwide. We also know that all
aspects of nutrition, and not
merely vitamin intake, are important for maintaining good health.
It is therefore our intention to support organizations dedicated to
the general improvement of the
nutritional intake of people
throughout the world.
I look forward to a prosperous and
positive year for SIGHT AND LIFE
in its new constellation.

Feike Sijbesma
CEO of DSM Nutritional Products
and member of the
Managing Board of DSM
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Use of dried blood spots (DBS) – A simple and
field-friendly method of collecting blood samples
for the measurement of vitamin A status
Juergen Erhardt, PhD, SEAMEO-TROPMED, Regional Center for Community Nutrition,
University of Indonesia, P.O. Box 3852, Jakarta 10038, Indonesia, mail@nutrisurvey.de

Introduction
In determining vitamin A status the
measurement of retinol in blood
is still the most accepted method
of assessment. Since the retinol
level in blood is homeostatically
controlled and the liver stores have
to be depleted to see a decrease,
serum retinol is not a perfect indicator for vitamin A status. Additionally, infection decreases the concentration of vitamin A in blood.
Currently the most frequently used
procedure for measuring vitamin
A status is to take venous blood
samples, to centrifuge them and,
after freezing and transporting to
the lab, to measure the retinol content in serum by HPLC. It is obvious that this is a tedious and expensive procedure. The aim of this
SIGHT AND LIFE project was
therefore to improve and evaluate
the use of dried blood spots (DBS)
for measuring the vitamin A status.
The collection of DBS in the field
is very simple. Only a small drop
of blood from a finger prick has to
be applied to filter paper and can
be sent after drying by normal mail
to the lab. Since retinol is protected
by the retinol binding protein (RBP)
from oxidation we have already
shown (Erhardt 2002) that it is possible to measure the retinol content in this DBS by HPLC. A less
expensive and more efficient way
is to measure RBP. This correlates
very well with the retinol content,
can be measured by an inexpensive sandwich ELISA technique
and can also be easily combined
with the measurement of C-reactive protein (CRP) and alpha-1
glycoprotein (AGP) as indicators
for acute and chronic infections. It

also allows the correction of the
retinol or RBP values in blood
(Thurnham 2003).

Methods
Collection of DBS in the field:
For the collection of DBS the
standard finger prick procedure
which every diabetic patient uses
can be applied. Since the ELISA
technique is very sensitive, only
a small DBS, corresponding to
approx. 15–20 µl whole blood, is
necessary to perform all the
measurements. A drop of blood is
put on the filter paper, dried overnight and then put for storage in
a plastic bag. Under humid conditions a desiccant should be
added to fully dry the blood on the
filter paper. In dry form the DBS
are very stable at normal temperatures for several months.
Only at high humidity and temperatures above 25 oC does degradation seem to occur.
ELISA technique for measuring
RBP, CRP and AGP in DBS:
Figures 1and 2 show the proce-

dure for this technique. For extraction of the proteins from the DBS,
a 3-mm hole punch is taken from
the DBS card and extracted overnight in the fridge in phosphate
buffered saline. This extract is
then put on the analysis plate of
a standard sandwich ELISA technique. It uses a primary antibody
(DAKO, Denmark) to capture the
proteins, and a secondary antibody, which is coupled to a peroxidase, to perform a color reaction which is proportional to the
amount of protein in the sample.
Only different dilutions of the extract and different antibodies are
used for the three proteins. The
details of this procedure can be
found in an article which was published recently in the Journal of
Nutrition (Erhardt 2004). The only
expensive part of this technique
are the antibodies. A pair of antibodies cost around USD 600 but
they are sufficient for more than
10,000 measurements. If a large
number of samples is measured
the average cost of chemicals is
reduced to 50 cents per sample
for all three measurements. This

Figure1. Taking of blood by finger prick and collection of DBS in a storage
box with reusable dessiccant.
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Figure 2. Procedure for DBS collection and measurement: Taking a 3 mm hole punch. Extraction of the DBS holepunches in a 96 deep well plate. Transfer of extract with a multichannel pipette. Final plate for measurement.

does not include the cost of running a laboratory and salaries, but
the cost of chemicals is usually
the most critical factor in deciding
whether to perform a biochemical
assessment or not. With a simple
multichannel pipette the measurement can also be done very efficiently. With some training, 80
samples per day can be easily
measured for all three parameters.

Evaluation study in 27
Indonesian children:
To evaluate this method, blood
samples from 27 Indonesian children were analyzed, the plasma
fraction of the blood and DBS
being prepared in parallel. The

measurement was done 1 week
after collection and 4 weeks later.

Results
Immunological measurements
are usually not as accurate as a
HPLC measurement but the CV
of this ELISA technique is below
10% which is sufficient for a reliable measurement. The figures 3,
4, 5 for RBP, CRP and AGP show
the correlation plots of this evaluation study. This kind of evaluation is not the optimal way of
checking a new method but it
does show very easily how the
new method compares with a
standard method. The results of
the DBS and plasma measurements are very similar, with re-

gression coefficients around 0.9.
This is a consistent observation
confirming results from previous
studies.

Conclusion
This study shows that it is possible to measure vitamin A status
reliably via RBP in DBS, which is
currently probably the most fieldfriendly method for getting blood
samples. In the lab the measurement can also be done inexpensively and efficiently, and the
same method can be used to
measure CRP and AGP as indicators for the infectious status.
This allows for the correction of
the RBP values in blood. Because
of its slightly lower accuracy the

Figures 3, 4, 5. Correlation plots comparing the new method with the standard method.

6

SIGHT AND LIFE

DBS method should not be the
method of choice if the collection
and transport of serum is easily
possible. If collection and transport are a problem then this new
technique can make the assessment of the vitamin A status much
easier.
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β-carotene metabolism measured by
accelerator mass spectrometry
Betty Jane Burri1,2 and Andrew J Clifford2
Human Nutrition Research Center, USDA; 2ARS, PWA and Nutrition Department, University of
California, Davis, CA 95616, USA

1Western

Introduction
We use accelerator mass
spectrometry (AMS) to trace
minute amounts of radioactive βcarotene as it is absorbed and
metabolized in the human body
(1–4). AMS is too expensive and
the apparatus too rare to be used
for routine analysis, but it can provide powerful insights into the
absorption and metabolism of vitamin A and β-carotene, the conversion of carotenoids to vitamin
A, and the factors that influence
the extent of this conversion. We
can then use the results from AMS
studies to plan and analyze studies using less costly and more
conventional techniques.
AMS was developed in the 1970s
for radiocarbon dating and to
measure trace environmental
contaminants (5, 6). AMS separates and measures individual atoms of 12C, 13C and 14C directly,
unlike the older and more familiar
method of liquid scintillation
counting (LSC) which measures
the energy emitted from 14C during its decay (7, 8). With a halflife of 5760 years, only a few 14C
atoms decay during reasonable
counting times which severely lim-

its the sensitivity of 14C LSC. AMS
is millions of times more sensitive
than liquid scintillation counting
because it measures every atom
of 14C in the sample. This means
that we can administer tiny dosages (100 to 200 nCuries; 100 to
500 µg) of 14 C-labelled carotenoids and expose our volunteers
to radiation levels that are less
than the amount of radiation they
would receive in one trans-Atlantic flight.
AMS and other radioisotopebased methods share an important advantage over natural or
stable isotope-based methods:
radioisotope activity can be
counted without separating, puri-

fying or identifying what is being
counted. This means that we can
collect and measure all of the
metabolites of β-carotene, known
and unknown. We can separate,
identify and measure the concentrations of previously unknown
metabolites. A second advantage
is that AMS is more sensitive than
most natural or stable isotopebased methods. This allows us to
use very small dosages (0.5 to 1
nmol β-carotene) that act as true
metabolic tracers. Detection limits for β-carotene and its metabolites are less than 1 fmol 14Cmetabolite/ml, about 1000 times
more sensitive than common
HPLC methods, which allows us
to collect smaller samples (30 µl

Figure 1. Accelerator mass spectrometry diagram (8).
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net where the 12C, 13C, and 14C
atoms are separated by their
mass moment charge state ratio.
12C and 13C are measured with
Faraday cups, while the less
abundant 14C beam is focused by
a quadropole and electrostatic
cylindrical analyzer and counted
in a gas ionization detector.

Health and Safety issues

Figure 2. View of Lawrence Livermore National Laboratory
10 MV accelerator mass spectrometer (8; www.llnl.gov).
serum, 1 ml urine) than typically
used for HPLC. This is an advantage because there are unresolved questions about whether
high and low β-carotene and vitamin A dosages are absorbed and
metabolized similarly.

Basic AMS Method for 14C
AMS is technically difficult. First,
biological samples are oxidized to
carbon dioxide in the presence of
copper oxide at high temperature
(900 oC). Then the carbon dioxide is reduced to graphite in the
presence of titanium hydride and
zinc powder at 500 oC, using cobalt as a catalyst. The graphitized
samples are collected onto small
cathodes that are loaded into the
AMS at high vacuum (7, 8). A
schematic of an AMS is shown
in Figure 1, and a photo of the
AMS we use is shown in Figure 2.
The graphitized samples are
bombarded with cesium vapor
that causes them to form negative ions that are extracted by a
series of highly positive plates.
The negative ions enter an injection magnet where the ions are
separated and selected by their
mass-to-charge ratio, so that most
12C, 13C, and 14C ions pass separately into a tandem electrostatic
Van de Graff particle accelerator

and flow toward a positive terminal held at millions of volts. As the
ions travel, they attain very high
energies, and these high-energy
ion beams are focused to collide
with argon gas molecules in a
collision cell. This collision strips
the outer valence electrons from
the ions, so that their charge
changes from negative to positive
and all molecular species are converted to atoms. These positive
atomic ion beams are now repelled by the positive high terminal voltage used and exit the accelerator. The beams then pass
into a high-energy analyzing mag-

The amount of radioactivity that
can be given to humans is severely restricted, especially in the
case of long-lived isotopes such
as 14C. In practice, at most a dose
equivalent to about 1 µSievert
(µSv) can be administered, while
a dose of 1µSv is considered negligible and does not require special radioisotope approvals (4, 7).
This has limited LSC to quickly
decaying isotopes. In practice
LSC methods are seldom used in
healthy adults, and studies in infants, children, adolescents, and
pregnant and lactating women are
especially rare. Furthermore, the
hazards of radioactive waste are
well understood, while the methods for disposing of this waste
have not progressed. AMS has
the great advantage of using very
low dosages of radioactive compounds, so that our radioisotope
dosages are less than one µSv,

Figure 3. 14C in plasma after an oral dose of 14C-β-carotene1 (fractions of
the carotenoid product of the 14C-dose/l plasma).
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Table 1. Activity leading to radiation exposure (µSv)
AMS dose
10–20
Coast to coast
(USA) flight
30
Natural background
(USA)
1,500–3,000
Chest X-ray
150–650
Risk of cancer
increased 0.09%
10,000
CAT scan
(20 views)
30,000-60,000
and the samples collected are not
considered radioactive and need
no special radioisotope disposal
procedures. Table 1 compares radiation exposure from a typical
AMS dose (100 – 200 nCi) to typical activities that expose people
to radiation.
We have only used AMS to study
β-carotene metabolism in adults,
and so have not needed to develop sample collection and
processing methods that take
advantage of the exquisite sensitivity of AMS. For example, we
typically have collected one 7-ml
blood sample per time point; first
by catheter and then by single
needle stick. We have also collected 24-hour urines and fecal
samples by standard methods.
Sample sizes could easily be decreased if necessary. We actually
only use 30 µl plasma per AMS
measurement, in triplicate, so the
total amount of plasma needed is
about 100 µl. We use 1 ml urine,
in triplicate.

β-carotene and vitamin A
metabolism
We have just begun studies using AMS, but have already gotten
results that should be of interest
to other scientists and public
health professionals working with
vitamin A. Results from a well-fed
adult female are shown in
(Figure 3). Results are given as
fractions of 14C-dose/l plasma
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analytes. Circulating β-carotene
concentrations peaked at about
2,000 to 4,000 amol, and retinol
at 5,000 to 10,000 amol. As can
be seen, many blood samples can
be collected in rapid succession
and analyzed with this technique,
generating a more complete profile of β-carotene metabolism then
previously seen in studies using
stable isotopes. These results
prove conclusively what previous
studies have suggested: that
retinyl esters appear at the same
time as β-carotene in plasma, and
before the appearance of retinol.
A second major finding is that only
about 60% of the 14C in plasma
was associated with the labeled
retinyl esters, retinol, and β-carotene fractions. The remainder is
associated with yet-unidentified
carotenoid and retinoid metabolites, possibly epoxides, apocarotenals, and retinoic acids.
This suggests that β-carotene
might be metabolized by complex
mechanisms than include
excentric cleavage, and opens
the exciting possibility that some
of the people classified as ‘non-’
or ‘low-responders’ to single
doses of β-carotene may merely
be metabolizing β-carotene to unexpected products. We are now
using this data to generate kinetic
models of β-carotene metabolism
and conversion in humans.

Applications
AMS allows us to use radioactive
tracer methods safely in humans.
This means that we can use AMS
to measure metabolites of vitamin
A and β-carotene, whether or not
they have been identified. This
could let us measure the absorption and excretion of β-carotene
and vitamin A directly, and to identify or confirm new metabolic pathways for them. The solution to
some of these problems has direct applications for programs that
attempt to end vitamin A deficiency through feeding β-carotene or vitamin A-rich foods. For
example, AMS could be used to
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determine directly how much βcarotene or vitamin A is absorbed
by people of different ages, health
status, or who have differences in
their diet. AMS will always be a
difficult and expensive technique,
and this will limit its use. However,
most AMS belong to national or
international government laboratories, so interested nations could
sponsor this important research
by providing AMS access at low
cost.
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Presentation highlights: Vitamin A and the
common agenda for micronutrients
XXII IVACG meeting held 15–17 November 2004, in Lima, Peru
Demetre Labadarios, University of Stellenbosch and Tygerberg Academic Hospital,
Faculty of Health Sciences, Dept. of Human Nutrition, Tygerberg 7505, South Africa
Philipp Randall, Silverton, Pretoria 127, South Africa
This IVACG meeting was the largest ever. It was attended by more
than 660 policy makers, program
managers, planners, and scientists from 79 countries. Its scientific program on ways to improve
delivery of vitamin A and other
micronutrients to infants, young
children and women of childbearing age in developing countries
included a number of themes on
vitamin A rich foods, aspects of
bioavailability and biofortification,
vitamin A status assessment, the
role of vitamin A in infection and
other clinical outcomes as well as
country experiences on supplementation, policy and delivery
systems.
In the opening ceremony, Dr Pilar Mazzetti Soler, Minister for
Health for Peru, paid tribute to the
IVACG Meeting for providing an
opportunity to share the latest
scientific findings on ways to reduce “hidden hunger” in women
and children worldwide. Vitamin
A deficiency, which is only one
component of “hidden hunger”,
affects approximately 127 million
preschool children worldwide.
Other guests of honor (Dr LE
Pedesta, Ministry of Health, Peru;
Dr A Sommer, USA; Dr A Franco,

UNICEF, Peru; Dr L Castello,
FAO, Peru; Dr M Pena, PAHO,
Peru; and Dr R Martin, USAID,
Peru) emphasized that reduction
in the prevalence of vitamin A deficiency constituted an excellent
investment for developing countries, and called for better political will which is indispensable to
protecting the life and development of children. The reduction in
the prevalence of vitamin A deficiency should also be seen as an
integral part of the Millennium
Development Goals as well as
within the greater context of micronutrient deficiencies, poverty,
inequity and hunger.
The meeting also paid tribute to
the late Clive West, who will be
remembered as a man who “challenged dogma, went where evidence led him and forced us to
follow him”.

Introduction and keynote
address
The focus of the meeting was set
by Dr Alfred Sommer’s plea that,
at a time when 12 million children
die annually from preventable diseases, an important part of the
vitamin A agenda must be the

creation of effective delivery systems not only for vitamin A but
also for all micronutrients. Delivery, or the lack of it, for whatever
reasons, was globalized by the
thought-provoking keynote address of Dr Gerald Keusch, Director of the Global Health Initiative
at Boston University. He identified
integrity and action as being the

SIGHT AND LIFE

keywords for achieving global
health in a globalized world. In the
present world one sixth of the
population is chronically hungry.
Two billion people live on less than
USD 1 per day, and 2.8 billion people live on less than USD 2 per day.
The HIV/AIDS pandemic remains
out of control with the people of five
African countries having a life expectancy of less than 40 years. Environmental degradation is on the
increase and wars are common.
Against this background, it can be
considered anomalous that more
than 90% of health research expenditure is spent on diseases
that affect less than 10% of the
world’s population. This inequality needs to be addressed since
health in an essential prerequisite
for economic development, political stability, social structures and
personal development, and is of
course a human right. Additionally, investment at the developing
world level is likely to be associated with the greatest returns because of the known relationship
between income and life expectancy.
The unfinished agenda on communicable diseases (HIV/AIDS,
malaria and respiratory infections)
accounts for 43% of the global
burden of disease. There should
therefore be better efforts in transferring technology (new diagnostics) and making access to
vaccines and antimicrobials/
antivirals easier to the developing
world. This aim could only be
achieved by better integration of
efforts and strengthening publicprivate partnerships which have
been successful in other spheres
of public health. Such an approach would be of crucial importance to nutrition, since poor nutrition is well documented to increase morbidity and mortality
from infectious diseases.
In relation to nutrition itself, the
plea was made that health professionals should be more prepared
to accept the very significant and
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extensive benefits to be derived
from nutritional interventions. The
lag period in accepting the large
reduction of all cause mortality
from high dose vitamin A supplements was presented as a good
case in point. This example
underscored the importance not
only of the need to have clinical
research more closely related to
field studies, but also of the absolute requirement to pay greater
attention to the underlying mechanism(s) of a given association.
Dr Sommer also highlighted the
need to apply modern cell biology
techniques more extensively, and
to have an integrated approach,
particularly since single nutrient
deficiencies do not occur commonly and the interaction of nutrition, the environment and genetic background is known to be
intimately linked.
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Importantly, it was pointed out that
future progress will not only depend on increasing the public
health budget. If the 21st century
is to become the century for public health, reliance on good and
informed leadership, the ability to
challenge dogma and rely on evidence rather than ideology as well
as the ability to see the global picture and meet global responsibilities together with the integration
of research and delivery will be of
the utmost importance.

bined home gardening (fruits and
vegetables) with animal husbandry (chicken, cows and fish).
The aim of this approach was not
only to improve vitamin A status
but also to achieve food diversification. Over a period of one year,
the HFP program significantly improved animal food consumption
(liver, eggs) and the median
earned income from selling HFP
produce among the target households. The extra income was
spent on additional foods, thus
contributing to improved household food and nutrition security.
Also presented in collaboration
with the Asian Vegetable Research and Development Center
– Regional Center for Africa
(AVRVD-RCA) was the community nutrition program to promote
the production and consumption
of vegetables (African indigenous
vegetables including African eggplant, African nightshade amaranthus, Ethiopian kale, okra, and
high β-carotene tomatoes) in four
districts in Tanzania (D Ash et al.).
Importantly, nutrient analysis of
these indigenous vegetables indicated that they have a higher
vitamin and mineral content than
the introduced varieties, a finding
which, theoretically at least, could
make a greater contribution to the
dietary intake of these micronutrients especially among impoverished populations.

Food-based approaches
for controlling vitamin A
deficiency

Bioavailability,
biofortification and
fortification

In line with the plea for effective
and integrated delivery systems
to address vitamin A deficiency,
the opening session of the meeting was devoted to vitamin A rich
foods (indigenous, natural or
bioengineered) within the greater
context of micronutrient status as
well as household food and nutrition security. An innovative approach, the Helen Keller International Homestead Food Production (HFP) program, in rural Bangladesh (G Stallkamp et al.) com-

Important as the increase in the
dietary intake of provitamin A
carotenoids may be in addressing vitamin A deficiency in the
longer term, significant debate
was devoted to the conversion
factors of β-carotene to vitamin A.
Indeed the world’s food vitamin A
supply might prove to be inadequate if the new proposed factors (12:1 for fruit and 24:1 for
vegetables) were to be finalized
and adopted. This debate should,
however, be seen in the context
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of the findings presented by N
Wongsiriroj et al., who concluded
that “the conversion of provitamin
A carotenoids to vitamin A is regulated differently and involves different enzymes in the intestine as
compared to other tissues. This
provides an important basis for
regulating β-carotene conversion
to vitamin A in a tissue specific
manner. Conversion in the small
intestine is geared towards continuously allowing for optimal
rates of conversion whereas with
conversion in other tissues carotene cleavage enzyme (CCE) activity is regulated through a sensing mechanism that assesses vitamin A status”. Clearly, the debate will continue until our understanding of the mechanism(s) of
provitamin A carotenoid conversion to vitamin A is further clarified. Other presentations indicated that continued carotenoid
biosynthesis does occur up to
nine weeks after harvesting in
both in-ground and room storage
in the β-carotene-rich orangefleshed sweet potato, with beneficial effects on vitamin A status (PJ
van Jaarsveld et al.), and that the
vitamin A content of eggs can be
increased twofold by incorporating spirulina in a chicken ration
(WG Piliang et al.).
A glimpse of the future and its
promises was afforded to the
meeting by the presentation on
bioengineered provitamin A-enriched tropical rice (K Datta et al.)
as a means of addressing the
major vitamin A problem in South
Asia. In Asian countries rice,
which has a very minimal amount
of carotenoid in the grain, is the
staple food and provides 40–60%
of the total energy intake of the
population. Bioengineered rice
produces and accumulates betacarotene in the endosperm tissues, an attractive achievement
which would contribute significantly to the alleviation of the severity of vitamin deficiency in the
region. Transgenic indica Golden
Rice, which has been developed
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Frances Davidson and Alfred Sommer received well-merited recognition
for their outstanding contributions to the IVACG meeting.
at the International Rice Research
Institute in the Philippines, contains the genes involved in the
activation of β-carotene synthesis.
The intensity of the yellow color
is an indication of its beta-carotene content. The agronomic performance and gene stability of this
novel strain of rice is being studied using homozygous lines and
will undoubtedly define its future
potential.
Excitement for the future was also
provided by the presentation on
the triple (iodine, iron and vitamin
A) fortification of salt (M Zimmermann et al.). The efficacy of triple
fortified salt [25 mg iodine (as
potassium iodate), 2 mg iron (as
micronized ferric pyrophosphate;
mean particle size=2.5µm), and
60 µg vitamin A (as retinyl palmitate)] was tested in children in
Morocco in a randomized, doubleblind trial. All three micronutrients
were microencapsulated together
in hydrogenated palm oil.
Microencapsulation did not only
improve the stability of vitamin A
and iodine when added with iron
into salt, but it was also associated with significant increases in
serum retinol concentration,
mean hemoglobin concentration
and body iron stores. Microencapsulation also led to a significant improvement in urinary iodine excretion and thyroid volume. One might therefore argue

that such a technological development brings us nearer to the
sought after “magic bullet” which
could help the current efforts on
alleviating multiple micronutrient
deficiencies. For the present, two
presentations reminded the delegates of the efficacy, cost effectiveness and challenges of the
current successful food fortification efforts. One of them, from rural Bangladesh (AS Rahman et
al.) concluded that although multiple micronutrient fortification of
chapatti improved the vitamin A
status of school-aged children,
iron status did not improve in all
children, indicating that there
were other causes of anemia in
the population studied. The second presentation (V Abraham et
al.) indicated that the type of packaging (tin packaging would appear to be the best) and storage
conditions rather than duration of
cooking were important factors in
vitamin A retention from fortified
oils. The authors considered oil
fortification as the method of
choice in developing countries. It
should however be borne in mind
that the success of any food fortification program depends not only
on technical considerations but
also on other aspects beyond
nutritional efficacy (O Dary), such
as economic factors of the food
vehicle chosen for fortification and
enforcement as well as industry
compliance.
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Vitamin A status
assessment techniques
The improvement of vitamin A status assessment methodology, together with the expanded application of such methodology(ies)
in all possible settings, continues
to enjoy a high priority for obvious reasons. In this regard, a
summary of the state-of-the-art
vitamin A assessment methodologies based on the 2004 report of
a joint International Atomic Energy
Authority and USAID expert consultancy was presented (SA
Tanumihardjo et al.). Data was
presented to substantiate the successful application of the modified
relative dose response (MRDR)
test in the determination of the
bioefficacy of sweet potatoes as
a source of vitamin A. The
deuterated retinol dilution (DRD)
test was also deemed to be a very
sensitive indicator of vitamin A status which can be used to give a
quantitative estimate of total body
reserves of vitamin A. The authors
concluded that “one needs to
keep in mind the advantages and
constraints of the methods as
applied to the population of interest. The method chosen, whether
stable isotopes, MRDR test or
functional indicators, will be dictated by resources available and
access to appropriate collaborations”.
Serum retinol would appear to
remain the method of choice for
assessing vitamin A status in most
relevant settings. With regard to
the latter, significant technological
developments were presented on
the assessment of vitamin A status in dried blood spots (DBS).
The most remarkable was the
combined measurement of retinol
binding protein (RBP), serum
transferrin receptors (sTfR) and
C-reactive protein (CRP) in one
DBS for the evaluation of vitamin
A, iron and infectious status respectively (JG Erhardt et al.). It is
to be noted however, that in these
apparently attractive alternative

methodologies the sTfR and CRP
recovery in DBS was not 100%
and the variation in the measurements was slightly higher than
those in plasma. Therefore appropriate corrections needed to be
made, apart from the expertise
required for the ELISA technique
employed. Although the DBS
technique would appear to be
“field friendly”, the authors pointed
out that the technique “should not
be the method of choice if it is not
a big problem to collect and transport plasma samples” probably
because of the higher variability
encountered.
Data was also presented on the
validation of the use of DBS in vitamin A status assessment in
pregnant women in Nepal (R
Klemm et al.). Although a good
correlation was obtained between
serum retinol and the DBS retinol
concentration, the technique remains in need of further validation
in vitamin A deficient populations.
More experimental and in need of
further validation was the
immunochromatographic strip
(ICS) test for the analysis of RBP
in DBS (J Hix et al.). RBP is
known to be only a surrogate indicator of serum retinol and does
not provide absolute vitamin A
concentration values.

Infection
and inflammation
Serum vitamin A concentration is
now well known to be affected by
the presence of infection and inflammation as measured mostly
by CRP in the host. This often insufficiently appreciated relationship was again highlighted by the
data presented from Zambia on
the apparent impact CRP can
have on serum retinol concentration (CA Northrop-Clewes et al.).
In this national random cluster
survey, correcting for the presence of infection using CRP alone
“raised” the mean plasma retinol
concentrations in children by approximately 10% overall. The
study rather elegantly underscored the difficulties in interpreting serum retinol concentration if
inflammatory markers are not
measured concurrently when assessing vitamin A status by serum
retinol. A similar study (MA
Diikhuizen et al.) documented that
pregnancy affects plasma retinol
and acute phase proteins concentrations differentially, thus making
the determination of vitamin A status and acute phase response
during pregnancy difficult.
Infection does not only influence
the concentration of vitamin A in
the blood but it would appear that
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it can also modify the outcome(s)
of intervention programs. A collaborative study (H Hadi et al.)
highlighted the complex interactions of infection and diet. It would
appear that such interactions may
well explain differential seasonal
growth responses to vitamin A
supplementation in preschool children. The study showed that in
each season, the highest effect of
vitamin A supplementation was
found in children with a low burden of respiratory infections and
low vitamin A dietary intakes. Children with a high burden of respiratory infections or high vitamin A
intakes benefited less from vitamin A supplementation in terms
of linear growth. Indeed, there
was no beneficial effect on linear
growth from vitamin A supplementation in children with both a high
burden of respiratory infections
and high vitamin A intakes regardless of the season. Thus, respiratory infections and vitamin A intakes were shown to be important
determinants underlying the seasonal effect of vitamin A supplementation on growth. A similar
study in Zimbabwe (MF Miller et
al.) investigated the potential of
vitamin A supplementation (VAS;
randomized placebo control trial;
400,000 IU and 50,000 IU for
mother and infant respectively) to
reduce anemia among infants
born to HIV-positive and HIVnegative mothers. The authors
concluded that although VAS may
play an important role in infantile
anemia, the efficacious supplemental vitamin A dose needs to
be better defined. The authors
also pointed out that any preventive strategies to address infantile anemia should include meas-

13

ures to increase the birth endowment of iron, prevention of HIV
infection and promotion of
breastfeeding.
In preliminary data presented
from another study from Zimbabwe (J Humphrey et al.), single
dose maternal and infant vitamin
A supplementation (2X2 factorial
design trial; infants 50,000 IU;
mothers 400,000 IU immediately
postpartum; or both) had no impact on mortality. VAS among
HIV-positive women during 6
weeks following supplementation,
however, was associated with a
21% reduction in sick clinic visits
and a 40% reduction in the need
for hospitalization.

Clinical outcomes
In relation to the role of
micronutrients in reproductive
health, data from a randomized
controlled trial in Nepal (P Christian et al.) examined the efficacy
of 4 combinations of supplemental antenatal micronutrients on
birth outcomes such as labor and
delivery complications. The supplements contained folic acid
(400ug), folic acid+iron (60 mg),
folic acid+iron+zinc (30 mg) and
a “multiple micronutrient” (MM)
supplement with all 3 plus 11 others micronutrients. The authors
reported that symptoms of premature rupture of membranes were
lower in women who received
MM. Folic acid supplementation
alone was associated with fewer
reports of convulsions, and placental retention and breakage. In
the 9 days following the day of
birth, symptoms of poor appetite
and diarrhoea/dysentery were
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lower in all micronutrient supplemented groups when compared
with controls (vitamin A 1000 RE).
Fever, as reported in the preceding 24 h and measured (≥100
degrees F) at the time of the home
visit, and sepsis (defined as foul
smelling vaginal discharge and
fever) were lower in groups that
received folic acid+iron, folic
acid+iron+zinc and the MM supplement, when compared with
controls. It would therefore appear
that the micronutrient combinations employed in this trial may
reduce the risk of some obstetric
complications. MM supplementation, however, was also associated with an increased risk of obstructed and prolonged labor (>15
h), and forceps/vacuum/Caesarian section-assisted deliveries. It
was proposed that the increased
risk for obstructed and prolonged
labor may have been due to an
increase in the birth size of the
infants. With regard to the latter,
previously published data from
rural Nepal have reported that
antenatal micronutrient supplementation was associated with a
mean birth weight increase of 4070 g. Further analysis of this data
indicated that intrauterine growth
may be altered by micronutrient
supplements since some
micronutrients, such as iron, may
confer a benefit among the most
vulnerable infants, whereas other
micronutrients may have a more
constant effect across the spectrum of birth weight (J Katz et al.).
The session was concluded by a
plea from Indonesia (S Sukotio et
al.) that if the dissemination of
health messages of maternal and
child survival communication pro-
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grams including those aimed at
improving the daily dietary intake
of vitamin A-rich foods are to succeed, program planners need to
understand the varying circumstances in different intervention
areas and utilize existing communication channels and local social
systems.

Multiple micronutrient
supplementation
Although micronutrients have
unique functions on their own,
their interaction in metabolic pathways is well described. Iron and
riboflavin deficiency has been reported to be common among
pregnant Nepali women. Iron is
thought to enhance vitamin A utilization and riboflavin plays an
important role in photoreceptor
function. Vitamin A (VA) treatment
failed to cure night blindness in
approximately 30% of pregnant
Nepali women. On this basis, a
randomized food-based trial (L
Allen et al.) compared the combined effect of VA, iron and riboflavin supplements on eye health.
The effect of VA, in the form of
fortified Ultra RiceTM (0.85 mg
RE=2839 IU/d), supplemental iron
(30 mg Fe) and riboflavin (6 mg)
daily for 6 weeks on pupillary response threshold (PRT) and
plasma retinol was compared with
that of VA alone in a population of
pregnant (2–7 month gestation)
night-blind (XN, present in 8.4%
of those screened) women. The
key finding of the trial was that
PRT improvement was greatest in
women with iron deficiency at
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baseline, indicating that poor iron
and possibly riboflavin status may
impair dark adaptation.
Another double-blind placebocontrolled, multi-centre trial with
4 study sites in Indonesia, Thailand and Vietnam investigated the
effects of iron (10 mg) and/or zinc
(10 mg) and vitamin A supplementation daily for 6 months in infants
on indicators of iron and zinc status (E Wasantwisut et al.). The
study documented that combined
supplementation of iron and zinc
was less effective than either iron
or zinc alone. There was no interaction between zinc and iron on
hemoglobin concentration. However, zinc supplementation had a
negative and independent effect
on hemoglobin concentration.
There was also a strong interaction between zinc and iron on
plasma zinc concentration. Vitamin A capsule distribution (VAC)
at baseline also affected iron supplementation. VAC was related to
lower hemoglobin concentration
in infants not receiving iron supplements. The authors concluded
that iron supplements on their
own appeared to be safe. Zinc
supplements should however be
preferably given with iron supplements and VAC may increase
anemia prevalence in the absence of iron supplementation.
The known experimental association of vitamin A deficiency and
abnormal thyroid function formed
the basis for a double-blind,
randomized, placebo-controlled
10-month duration trial in children
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in Morocco (M Zimmermann et
al.). Children with severe iodine
deficiency and poor vitamin A status were given iodized salt (20 µg
iodine/g salt) and either vitamin A
(200,000 IU as retinyl palmitate)
or placebo. The findings of the
study indicated that moderate vitamin A deficiency in iodine deficient children increased the risk
for goiter but decreased the risk
for hypothyroidism. In iodine and
vitamin A deficient children who
receive iodized salt, concurrent
vitamin A supplementation improved the efficacy of the iodized
salt to control goiter.

Supplementation safety,
strategies and program:
Alternative size supplements
This session of the meeting addressed the potential risks of high
dose vitamin A supplements especially when such supplements
were administered at the time of
immunization. A multi-centre,
randomized controlled trial of
postpartum plus immunizationlinked supplementation was conducted in India, Ghana and Peru
(ME Penny et al.). Infants received either retinyl palmitate or
placebo (vitamin E) orally with infant vaccines. Mothers who were
randomized to supplementation
received 200,000 IU postpartum.
The children’s fontanels were examined before each immunization-vitamin A/placebo dose and
24 and 48 hours after the administration of the supplement. The
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highest prevalence of bulging was
reported in Ghana (1.9% in the
supplemented group at the third
dose). Within-country increased
rates of bulging were only significantly more common at the second dose in Ghana, at the third
dose in Ghana and India and at
the fourth dose in India. Bulging
was associated with fever (odds
ratio 3.44, 95% CI 2.13–5.55) but
caused little maternal concern. It
usually appeared within 24 hours
and had resolved by 48 hours. It
would therefore appear that although there is an increased risk
of bulging fontanel when vitamin
A is given with childhood immunizations, the risk is small and the
effect mild and transient.
Another randomized double-blind
clinical trial compared the safety
and efficacy of two regimens of vitamin A supplementation administered together with EPI vaccines
during the first 6 months of life in
southern Tanzania (B Idindili et al.).
Mothers in the lower supplementation dose group of the trial received 200,000 IU of vitamin A
within 24 hours of delivery and their
infants received three doses of
25,000 IU at the time of routine
DPT/polio vaccinations at approximately 1, 2 and 3 months of age.
Mothers randomized to the higher
dose regimen received a second
200,000 IU dose of vitamin A when
they brought their child for routine
vaccination at 1 month of age, and
their infants received three doses
of 50,000 IU at 1, 2 and 3 months
of age. The higher dose regimen
was well tolerated by mothers and
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infants. However, the higher dose
supplement was not found to be
more efficacious in terms of vitamin A deficiency prevention. Vitamin A deficiency was still present
in more than 40% of infants at 6
months in both the lower and
higher supplementation regimens.
Since the higher supplemental vitamin A doses do not appear to
sustain an improved vitamin A status at 6 months of age, the third
clinical trial presented (S Newton
et al.) investigated the safety and
efficacy of doubling the supplemental dose (400,000 IU postpartum mothers and 50,000 IU infants
at the same EPI contacts). Although the results presented
would appear to support the safety
of this even higher supplemental
dose regimen, its impact on vitamin A status appeared unremarkable on the basis of the parameters
measured (MRDR and breast milk
vitamin A at 6 and 9 months). The
preliminary results presented with
higher doses of vitamin A (200,000
IU on days 1 and 5 postpartum)
also appeared to be unremarkable
in terms of breast milk oligosaccharide composition in Gambian
women (DI Thurnham et al.).

Supplementation:
Post-NIDs
In the post-NID days, a number
of innovative approaches for sustaining the gains of vitamin A supplementation were presented in
this session of the last day of the
meeting. In Ghana for instance (E
Amoaful et al.) a new strategy involves using Child Health Promo-
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tion Weeks as one-stop opportunities for providing twice yearly
vitamin A supplementation to at
least 80% of children aged 6–59
months. This activity is supported
by key services and facts on preventive health care. A number of
sub-district activities have been
designed to improve efficiency
and quality of service delivery, utilization by caregivers and coverage of several key child health
services. The package of services
included vitamin A supplementation, immunization, re-treatment
of insecticide-treated materials,
growth monitoring and promotion;
adequate supply of child health
record cards and birth registration, staff retraining, provision of
revised tools as well as caregiver
education. A monitoring framework had also been designed to
capture data on the provision and
utilization of services including the
proportion of trained personnel,
quantities of commodities and information provided. A similar approach has been adopted in Mali
(F Ouattara et al.) where vitamin
supplementation in the form of
vitamin A capsules is delivered
through National Nutrition Weeks
(SIAN) to children aged 6–59
months and postpartum women
with the aim of achieving at least
80% coverage. A mix of distribution strategies has been used
which is appropriate to the regional needs and circumstances.
The supplementation program
also includes Regional Micronutrient Days (RMD), which appear
to have achieved coverage of
>90% in some regions. The Min-
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istry of Health plans to institutionalize SIAN in the National Strategic Food and Nutrition Plan (20042008).
In Rwanda (A Ndagiyimfura et al.)
the goal set is to eliminate VAD
by 2010 and maintain its elimination after 2010. The main strategies include supplementation of
pregnant women, lactating
women after delivery, and infants
and children 0–5 years; advocacy
and social mobilization against
VAD; promotion of exclusive
breastfeeding to six months, improvement of management of
childhood illnesses, improvement
of availability, accessibility and
consumption of foods rich in vitamin A as well as vitamin A food
fortification. These activities are
integrated in the World Health
Week and the National Health
Worker Day. The first campaign
which began in November 2003
yielded a very high coverage level
of about 93% for infants, 103%,
for children and 48% for lactating
women six weeks after delivery.

Country Experiences
and Policy Implications
Country experiences and successes with vitamin A supplementation were shared. They highlighted the achievements which
can be attained with carefully
planned, integrated and sustained
policies. The host country (C
Naquira) reported a significant
increase in vitamin A intake which
was associated with a tendency
for a lower prevalence of vitamin
A deficiency in women and children. In Nicaragua (J Mora et al.)
the prevalence of vitamin A deficiency has decreased from 31%
in 1993 to <9% in 2000 to <2% in
2003. This remarkable progress
was achieved by a combination
of supplementation and sugar fortification as well as immunizations, iron supplementation,
deworming, health education and
oral rehydration packages. The
authors cautioned that the long-
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term sustainability of this achievement will very much depend on
continued food fortification and
targeted supplementation of
young children.

Agriculture. Private food industries have also embraced an initiative to fortify oil with vitamin A
and maize meal with multiple
micronutrients.

Remarkable achievements have
also been attained in Nepal (R
Shrestha et al.) since the introduction of the National Vitamin A Program (NVAP) in 1993. The program uses a community-based
distribution system, with Female
Community Health Volunteers
(FCHV), to supplement vitamin A
capsules in each village. By October 2002 it had expanded to all
75 districts. NVAP has maintained
coverage rates above 85% since
its introduction and reduced the
prevalence of Bitot’s spots to
0.33% (WHO cut-off level <0.5%).
NVAP was also reported to be a
major factor in the reported decrease in child mortality during the
past decade. This cost effective
program, at just US$ 0.74 per
child each year, has also contributed significantly to the implementation of deworming for children
aged 2–5 years at almost no additional implementation cost.

Tanzania is also reassessing the
associated constraints of the apparently low coverage (normally
<62% but decreased to <30% in
2004) vitamin A supplementation
program of women postpartum
(JKL Mugyabuso et al.). The identified constraints, despite
favorable policy environments
and standardized monitoring systems, were reported to include
inadequate adherence to policy
guidelines by health workers, low
rate of facility deliveries, slow
pace of incorporating vitamin A
supplementation in comprehensive council health plans, inadequacies in the training of health
workers and community-owned
resource persons, shortage of
health workers and inadequacies
in data management and reporting. Similar initiatives are being
introduced in Jharkhand State in
India, where government efforts
at vitamin A supplementation in
routine immunization reached
only 8% of the population (G
Verma et al.). The results of these
initiatives are being awaited and
it is imperative that they succeed.

By contrast, such successes remain to be achieved in the African
continent and Indian subcontinent.
Irrespective of the reasons and
realizing the urgent need for better delivery, Uganda introduced
new initiatives in 2003 in the
health, agriculture, and food industry sectors to help achieve adequate vitamin A intake in the
population (L Sserunioai et al.).
These initiatives include bi-annual
vitamin A supplementation
months, integration of vitamin A
supplementation with NIDs for
measles and polio campaigns to
supplement more children. The
initiative also includes the successful launch of an improved variety
of orange-fleshed sweet potato in
one district and its adoption by a
local women’s group, and the intensive promotion of this crop
through women’s groups in more
than 30 districts by the Ministry of

Supplementation
programs
In view of the enviable progress
achieved by the Nicaraguan Government, the Nicaraguan Ministry of Health with the assistance
of a multi-member partnership
[USAID/ MOST, CDC, MI,
UNICEF and the Institute of Nutrition of Central America and
Panama (INCAP)], has developed
and is in the process of establishing a centralized, modular, Integrated National Nutrition Monitoring and Evaluation (M&E) System
(SIVIN) for periodic program M&E
and decision-making. In the first
year (2002-2003) of its operation,
SIVIN compiled key information,
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including relevant micronutrient
data which document for example continued control of vitamin A
and iodine deficiencies, high coverage rates of vitamin A supplementation in children (>85%) but
very low coverage in postpartum
women (13%). Iron supplementation in pregnant women has increased to >80% and in children
to >60%, and sugar, wheat flour
and salt fortification are properly
implemented. These findings are
now used for nutrition policy/program decision-making in Nicaragua (J Bonilla et al.).
Also on the topic of M&E and in
less well resourced environments,
a retrospective study from northern Ghana (P David et al.) collected and compared existing preintervention data from household
surveys, health service and program statistics with available data
on program implementation from
the Ministry of Health, on severe
morbidity and mortality. The study
also attempted to identify potential confounding factors from
household surveys at two time
periods post-implementation. It
would appear that currently the
coverage of the national supplementation program is close to
80% in the 3 northern regions,
and other indicators suggested
that it was being implemented effectively. Although the mortality
data so obtained could be questioned, they do nevertheless indicate that there has been a sharper
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decline in mortality in children
aged 1 and 4 years than among
infants since the program began.
The authors acknowledged that
“a more elaborate and costly
study design would be necessary
to provide more definitive statements of impact, and rule out the
many other factors that can affect
child survival”.
Another study (H Gardner et al.)
compared vitamin A coverage
using administrative data following mass distribution campaigns
and cross-sectional survey data
from 17 countries (1995-2002).
Coverage estimates based on
administrative data were reported
to be systematically higher than
cross-sectional survey estimates
(69 vs. 45% on average). Of
course both data sets may be
subject to bias since administrative data are reliant on the accuracy of the census data used and
cross-sectional data rely on the
accuracy of maternal recall.
Clearly, far greater experience
would be necessary before the
method of choice for coverage
estimates in resource poor environments can be agreed upon.
An interesting approach to determining coverage estimates addressed the appropriateness or
otherwise of UNICEF’s vitamin A
capsule coverage rates data (J
Mateer et al.). For this purpose,
cross-sectional surveys determined VAC coverage and clinical
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signs of VAD among children under five years of age in World Vision intervention areas (Afghanistan, Chad, Tanzania, Zambia
and India). It would appear that
WV data indicated a lower VAC
coverage in 4 of the 5 countries
at a regional level when compared
with UNICEF national statistics.
The authors concluded that further efforts are needed to increase
VAC coverage to > 80% of children in these regions in all 5 countries on the basis of WV data,
since the latter is based on a survey of children receiving vitamin
A capsules in the previous 6
months in the intervention areas,
whereas UNICEF’s statistics may
be based on national surveys
evaluating the number of children
who have received a VAC within
the previous 6 months.

In conclusion
The XXII IVACG meeting updated
delegates on many aspects of the
progress so far achieved in addressing multimicronutrient deficiencies and vitamin A deficiency
in particular. Promising as the
development of enriched cultivars
of staple foods through traditional
breeding and genetically engineered techniques may be, further real progress will only be
achieved (G Keusch) by competent and visionary leadership in
government, academia and civil
society.
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Study Tour to the International Potato Center
(CIP), Lima, Peru, 20 November 2004
Faviola Jimenez from the Peruvian Food and Nutrition Network (translated by Veronica
Triana)
CIP was founded in 1971 with the
aim of preserving, studying and
disseminating the great range of
genetic varieties of the potato, as
well as other important tuber
crops in the Andean Region.
The tour was led by CIP staff who
guided the participants through
the various installations at the
center, which included a visit to
the laboratories, and to see numerous varieties of roots and tubers currently under study at the
center. Inaugurated in 2001, the
CIP genebank is home to more
than 5,000 different types of sweet
potato, the world’s largest collection of its kind.
The participants learned about the
Vitamin A for Africa partnership
(VITAA). VITAA’s goal is to reduce
vitamin A malnutrition in Africa by
providing farmers with the option
to substitute white-fleshed sweet
potato with new high β-carotene
cultivars. The new varieties, many
of which have been officially released in Eastern Africa, were
designed to meet local market
standards and are particularly attractive to young children. A recent

impact case study by economists
working at Michigan State University and the International Potato
Center suggests that 50 million
children under age 6 currently at
risk from diseases associated with
vitamin A deficiency could benefit
from the new VITAA varieties.
The final portion of the tour included the presentation of a video
about CIP where the participants
could see the global application
and impact of the center’s work.

CIP has signed different international agreements permitting the
transfer of science and technology with the aim of contributing
to the reduction of nutritional deficiencies worldwide.
The participants expressed their
thanks to the hosts for welcoming them and showing them this
interesting and important work.
For more information about CIP
and the VITAA partnership, visit
http://www.cipotato.org
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Study tour of Project HOPE in Peru in conjunction with the XXII IVACG meeting
Rebecca L Surles, PhD graduate student at the University of Wisconsin-Madison in the
laboratory of Sherry Tanumihardjo.
Project HOPE is a humanitarian
organization focusing on the improvement of global health. As the
name implies, Health Opportunities for People Everywhere
(HOPE) has the mission to
“achieve sustainable advances in
health care around the world by
implementing health education
programs and providing humanitarian assistance in areas of
need”. After the IVACG meeting
this year, a few of us experienced
Project HOPE’s Child Survival
Project in the community of
Caserio Aviacion in the San Martin province, Peru. Partnering with
the Ministry of Health, the program has been improving the
health of 26,500 women of childbearing age and 13,000 children
under 5 since it started in 1997.
Promoting a nutritious diet and
encouraging exclusive breastfeeding during the infant’s first 6
months of life are two of the main
objectives.
Located in the upper Amazon basin, Caserio Aviacion is one of 162
rural communities the Child Survival Project has been working
with since 1996. The trek to
Caserio Aviacion was around one
hour on a windy, bumpy dirt road
high up in the mountains. Our tour
guide and local Health Coordinator, Karem Delgado Coloma, explained that the road was only
recently constructed and she previously walked five hours to reach
the village.
Caserio Aviacion was the last village on the road. It consisted of
approximately 15 families who
greeted us with welcome music
and dancing. After the celebration,
the community enlightened us

with a few of their nutrition education games. The first consisted
of the trainer laying out a green,
yellow and red cloth with the respective meanings of protection,
strength, and growth. The women
were divided into two groups and
given various pictures of local
foods. They then placed the pic-

tures on top of the cloth corresponding to the food’s nutritional
value. For example, mangos were
placed on the green cloth. The
trainer asked what was in the
mango for them to choose that
option. In synchronized voices the
women responded “vitamin A”.
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The next game consisted of preparing three meals. The teams
were to plan meals consisting of
foods that provide protection,
strength, and growth. An example may include tomatoes and
onions over a bowl of beans and
rice. An alternative might be
groundnut soup served with
chicken, rice, and plantains. As
our appetites increased, we were
delighted to find out the soup was
for lunch.
After lunch we were given a short
tour of the village and completed
our visit at the local health post.
The trainer discussed the
progress made with the help of
Project HOPE’s Child Survival
program. Located on the wall in
the health post, a community map
indicated homes with pregnant/
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lactating women, and children
who were either under 5, had
diarrhea, or were malnourished.
Also indicated were homes with
latrines. Instruments to measure
children’s height and weight were
also there to provide further documentation of child development
every 5 months.
Another mission of Project HOPE
is the promotion of breastfeeding.
The trainer explained that the
women introduce ripe plantain
(maduro) as early as the first hour
after birth. Project HOPE provided
the village with education material and started a mothers’ group
to encourage the delay of this
practice and promote the use of
exclusive breastfeeding until the
infants are 6 months. Both mothers and pregnant women meet on

a regular basis to learn and share
knowledge related to breastfeeding while at the same time
reinforcing the importance of exclusive breastfeeding for 6
months after birth. Led by one of
the mothers in the community and
collaborating with local health promoters, the use of immediate
breastfeeding and exclusive
breastfeeding are up by 47% and
85% respectively.
When we asked the trainer why
their village has been so successful in implementing nutritional improvements, he responded that
“community organization is key. A
united community has a better
chance of success”.
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UNICEF supported project Buen Inicio (Good Initiatives) on early child growth and development
Study tour to Cusco in conjunction with the XXII IVACG meeting
David I Thurnham1 and Christine A Northrop-Clewes2
1 Howard Professor of Human Nutrition, University of Ulster, Coleraine,
2 ORISE Fellow, Atlanta, USA
This was the most exhilarating
field trip ever to be planned as part
of an IVACG symposium. Four
days and three nights spent between 2,800 and 3,200 meters
was not for the faint-hearted but
our travel agents, Condor Travel,
allocated our time with utmost efficiency and clockwork precision
to ensure that we neither wasted
a moment nor lost any of our colleagues through natural or unnatural circumstances.
The field excursions encompassed a tour of historic sites in
and around Cusco on our day of
arrival, a day-long visit to one of
the 10 UNICEF-supported Child
Development Centers in the
mountains surrounding Cusco on
day two and a day-long visit to
Machu Piccu on day three. We returned to Lima on day four when
everybody was just about acclimatized to the altitude and many
would have been pleased to stay
on for another week. However, the
unexpected intensity of the sun on
the previous day in Machu Piccu
had given several people a rosy
appearance that resembled a
good week’s exposure!
Altitude sickness was on the
minds of many participants as we

disembarked from the plane in
Cusco. Our various guides
warned us of possible headaches,
breathlessness, difficulty in sleeping etc., and it was a mixture of
relief and pleasant surprise that
none of these symptoms struck us
as we moved out of the airport to
our waiting coach and onwards to
the hotel. We were welcomed with
tea made from coca leaves and a
short rest was prescribed to help
us prepare for the exertions to
come. Our luggage was whisked
upstairs and it was then we discovered we had drawn one of the
short straws. Our room was on the
second floor and as we laboriously staggered up the second
flight of stairs we realized we were
in urgent need of extra red cells!
Breathlessly we collapsed onto
the bed and drifted off into a welcome slumber but all too soon, it
seemed, we were making our way
to the coach for our visit to the
temple of Sachsayhuaman.
Our guide, Juan Carlos, was an
incredible source of knowledge on
Inca and Spanish history as well
as that of earlier civilizations. No
questions seemed beyond his
reach and we certainly put him to
the test on many occasions. With
a folder of carefully selected pic-
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tures, diagrams and maps he illustrated aspects of architectural
layout or Inca ingenuity in the construction and use of their buildings
and temples. Cusco was the capital city of the Incan Empire and
Juan Carlos showed us how the
temple of Sachsayhuaman had
been built in such a relation to the
town of Cusco that, from above,
the built-up area as it then was had
the shape of a puma with Sachsayhuaman forming its head.
Unfortunately, much of the walled
superstructure at Sachsayhuaman had been re-used by the
Spaniards in rebuilding projects in
Cusco after the defeat of the Incan
Empire. So it was not possible to
know the real height of the temple walls or the decorations that
might have appeared upon them.
However, one could not help but
marvel at the skill needed by the
Incas to build the walls we could
see. Huge stones had been
moved into precise locations and
carved in situ to provide smooth
walls which inter-locked with surrounding stones without mortar.
This structure had resisted earthquakes over the last 5–600 years.
The largest of the stones at
Sachsayhuaman was estimated
to weigh around 128 tons. Juan
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Carlos graphically described the
numbers of people that would
have been needed to move such
a stone. With suitable ropes and
rollers, 12 people are needed to
move one ton. Scaling up, more
than one thousand people with a
great many ropes, pulleys and levers would have been needed to
have moved such a stone even
though the quarry from where it
was obtained was probably not
more than two to three miles
away.
Little remained of the building
from which the ruling king would
have addressed the assembled
citizens of Cusco at the Summer
and Winter solstices, apart from
the temple mound. However, it
was apparent that many thousands of persons could have
gathered in the temple courtyard
and that the surrounding temple
walls must have provided clever
acoustics to enable the king’s
words to have been heard. Our
guide attempted to illustrate how
sound was magnified within the
courtyard by clapping his hands
but the full effects may have been
dampened by the intermittent
heavy showers of rain. The rainy
season began the day before our
arrival!
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The rest of the first day’s tour was
spent mainly visiting the Spanishbuilt cathedral. As many will know,
after conquering the Incas the
Spaniards introduced Catholicism
to replace Inca religions. Inca
temples were razed to the ground
and Spanish churches were built
on the foundations. Once again
our guide illustrated fascinating
aspects of how the Spaniards had
modified the symbols of Catholicism to make them relevant to
Incan religious ideas. The Incas
believed that their souls lived on
in the heavens after death, but to
reach the heavens the soul had
to be transported by a rainbow up
the mountains to the sky. As the
soul continued to live, mummified
bodies were given new clothes
and regularly provided with food.
The Spaniards persuaded the
Incas to use candles to symbolize the food, and the Virgin Mary
was always depicted in profile
showing her dressed in large wide
dresses, symbolizing the mountains. Juan Carlos emphasized that
even today although everybody is
outwardly a Catholic, religious
ideas are very much a symbiosis
of Catholicism with Inca beliefs.
Day two began a little more leisurely than our day of arrival and

NEWSLETTER 1/2005

we breakfasted in the sunlit hotel
courtyard before boarding our
coach for our visit to the UNICEF
project sites. As the group was
rather large we were split into
three parties and each went our
separate ways. All groups had first
of all to travel higher to cross the
mountains to the east of Cusco
before we could descend into the
sacred valley of the Incas. As to
be expected we again saw remains of Incan outposts or forts
that are found roughly a day’s
walk apart all across the Incan
Empire, but the principle excitement in store for us today was to
be the incredible views of snowcapped mountains, luxuriant fields
of new corn or potatoes stretching out along the valleys and terraces and tortuous winding roads
no wider than our coach which we
climbed for several hours up and
down mountain sides to reach our
destination. We made the usual
pit stops, paused to examine the
colorful items on sale for tourists
and gazed in amazement at the
curious-looking lamas and alpacas but otherwise drove on
determinedly.
Our first stop as part of the study
tour was at the Health Centre in
Lamay that was in the sacred val-
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ley itself. A doctor and one of the
obstetricians kindly described to
us aspects of their work. There
were five obstetricians based in
the health centre and they served
approximately 6000 people living
in the surrounding districts.
Women were encouraged to give
birth in the centre and we were
told there was a small dormitory
available so that women could
stay somewhere in advance of
their delivery. However, the overall objective of the NGOs supporting the centers was to reduce
chronic malnutrition. The small
stature of many of the local people indicated that stunting was an
endemic problem. The doctors
indicated that although they had
only been in operation for four
years they felt that they were reducing the problems. Anthropometry was recorded for children up
to five years of age and mothers
were encouraged to bring their
children regularly for checkups;
seven times below one year, four
times between one and two years
and twice a year up to four years.
Children were issued with growth
charts that contained a lot of useful information on child growth and
development, important foods to
eat and psycho-social milestones
etc. Unfortunately the cards were
written in Spanish although the
local language is Ketchua, and in
any case many women are not
able to read, so it may be some
years before their usefulness to
the local people is fully realized.
Changes are happening in these
mountainous areas. It was clearly
apparent that the tourist industry
was booming in Cusco and our
guide assured us that they were
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doing their best to spread the
wealth from the industry as widely
as possible. However, the Buen
Inicio project will be needed for
some time yet as it focuses on
those regions least influenced by
tourism and needing most help.
Having said our goodbyes in
Lamay, we departed once more
for one of the 10 community
centers supported by the Buen
Inicio project in the surrounding
mountains. We climbed remorselessly up the narrow winding
roads, crossing bridges which
appeared to become more and
more fragile the higher we
climbed. The streams underneath
splashed and gurgled pleasantly
as if revitalized by the recent
rains. Eventually we stopped just
ahead of a clearing surrounded by
some newly built and painted
buildings, where adults and children in brightly colored clothes
were gathered. We were not certain at first whether the reason for
our stop was the very rickety nature of the bridge ahead or if this
was our destination. As we all
clambered down from the coach,
I wondered just what the driver
was going to do. I could not remember any turning point behind
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us for many miles and I could not
envisage him reversing down
those roads! However, as soon as
we were all off, a roar of the engine told us that he was over the
bridge without problem.
We had arrived at Communitaria
Janac Chuquibamba, where a
welcome committee of village
elders, mothers and some of its
under-five recipients were assembled to greet us. Unfortunately the
heavens opened at that moment
and as we donned our colorful
plastic ponchos we must have
looked a very strange crowd of
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visitors. Bunches and garlands of
flowers were presented to us and
some unusual musical instruments were played but as it continued to rain, we very quickly
squeezed into the director’s office
for a description of the center’s
activities.
The overall objective of the centre was to improve the health and
nutrition of the family members in
the community. It was supported
by UNICEF and World Vision under the guidance of the NGO
Ricchary Ayllu. It especially targeted pregnant mums and underfive children for individual attention but it also had an agenda for
the social and financial improvement of the community. There
were 50 families in this village and
23 children under three years. Life
expectancy was 60 years for the
women and 55 for the men. The
inability of many villagers to read
was clearly recognized and addressed. Scenarios depicting the
past, present and future were displayed as colorful pictures on the
office walls. The dreams of the
community leaders and the current problems that might prevent
their achievement were likewise
displayed. Low agricultural production featured high on the list
of problems and as the community was heavily dependent on agriculture for its income, its nutrition and its health, land allocation,
planning of crop production and
the sale of surpluses were high
on the list of solutions. One problem that was well recognized but
appeared to be receiving little active attention, was alcoholism in
young men, resulting in premature
death from liver cirrhosis and
hepatitis. The center identified
three missions: to work, to want
and to know. Villagers needed to
know how to make their work
more effective, they needed to
have aspirations that would benefit the family and the community,
and knowledge needed to be improved for all.

Other parts of the buildings were
devoted to antenatal monitoring
and services and a schoolroom
for 3–5 year olds. Wall charts and
village plans featured prominently
on the walls. Green dots indicated
pregnant women who had received their health checks while
red dots showing a glum face indicated mothers who had not yet
attended the center. Lastly we visited the school room and as we
entered they all turned to us and
a sea of happy smiling faces chorused “buenos dias”. Their
teacher, who was from Lamay
and paid by the Government, then
prompted them to display their
vocal and numeracy talents and
it was clear that this generation
would have many advantages
denied to their parents. Finally it
was time to leave and with more
photographs, smiles and waves
we boarded the coach for our return journey.
Returning along the same narrow
road was at times more fraught
than the upward journey in the
morning. The tight hairpin bends
necessitated many a three-point
turn when the front of the coach
appeared to project unnervingly
over the steep hillside. All went
well, however, until about halfway
down to Lamay when, at one particularly tight corner, a grinding
wrench and a cascade of small
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stones indicated that a boulder
was jammed under the body of
the coach. We all climbed out to
view the problem and to take advantage of the unscheduled stop.
Obviously this situation was not
new to our driver who quickly
placed a smaller bolder under the
rear wheel and inched the coach
forward onto the second stone.
Willing hands were then able to
retrieve the first boulder that was
now free. Nothing further of note
happened until our next stop for
comfort and food. We had not
eaten since breakfast and it was
now 4 p.m. so the prospect of
buying a loaf of freshly cooked
bread from a small town bakery
was very appealing. After that it
was back to Cusco, an evening
meal for those with the stamina
and then early to bed. The next
item on our itinerary was Machu
Piccu and that meant a train to
catch at 6.30 a.m.
I won’t say we woke bright and
early next day as the altitude was
still having its effect. However,
everyone was excited and no-one
missed the train. Machu Piccu
was a 1000 feet lower than Cusco
so the demands on our red cells
would be lessened somewhat.
The train rose out of Cusco rather
like the coach winding its way up
the hillside, by shuttling backwards and forwards through the
switchbacks, gradually making its
way upwards before descending
into the lush vegetation of the
tropical rain forest. Juan Carlos
was our guide again, and as before he kept us entertained and
informed as we passed through
the foothills and then very rapidly
into the steep-sided mountainous
region where Incas mounted their
last opposition to the invading
Spanish conquistadors.
Finally we arrived at the foot of
Machu Piccu and transferred to
two small buses for our journey
up the mountain. Occasionally as
we turned a corner we caught
glimpses of grey stonework at the
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top or the precipitous drop down
the side of the mountain but
mostly we could only see the
dense vegetation around us. It
was no wonder that the buildings
above had remained hidden from
sight for so many years. In this
environment, vegetation grows
very quickly; wooden structures
rot and trails quickly disappear
from view. Juan Carlos explained
that while the Spaniards pursued
and captured the retreating Incas
in the valleys they were far less
successful in the mountains. It
may have been some 40 years or
more after the main conquest before the Spaniards attempted to
venture into some of the higher
areas in this region by which time
Machu Piccu and other similar
settlements had been unused for
many years and so remained untouched and hidden by the forests. Thus Machu Piccu remained
deserted for 400 years or more
until rediscovered in 1911.
Eventually we reached the top of
the mountain and piled out of the
buses. Deadlines were explained
to us, plans were announced and
we offloaded surplus luggage at
the hotel. We then set off to explore. Marching through the turnstiles we felt amazed to see the
virtually complete buildings
ahead, the beautifully preserved
and ordered terraces and the precipitous sides of the mountain
sloping down to the river a 1000
or more feet below. All that appeared to have been lost in the
last 400 years were the roofs to
the buildings. Again our guide
filled in the gaps! Excavations had
shown that the walls and terraces
were constructed to allow the high
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rainfall to drain away without damaging the retaining structures.
Terrace walls were backfilled with
large stones, smaller stones and
finally sand to permit drainage
before the soil on top was added.
The sand and the types of stones
used suggested that they had
been brought up from the river
below. Whether this was done
entirely by manual carriage or
whether ropes and pulleys might
have been used is not known. Either way it was a remarkable feat
to have lifted the materials
needed to that height. There was
only one place where some subsidence had occurred and that
was at a temple that had been
under construction as the occupants left the site. Our guide
showed us how some of the
stonework at the rear of the temple had still not been finished.
Projections from the surface of
one large stone were still evident.
Such projections would probably
have been used to enable the
stone to have been levered into
place. Furthermore the surface
was rough and projected out beyond the rest of the wall. However,
it was evident that it was undergoing treatment for the corner was
already in line with the rest of the
building, and this would have provided a guide for the workmen
removing the excess stone from
the surface.
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When Machu Piccu was first discovered and the initial explorations carried out, 179 skeletons
were recorded and, because of
their small size, were believed to
be from women. This inevitably
led to interpretations of ritual sacrifices, but more recently the
bones have been re-examined
and are now believed to have
been from male priests or persons
of noble birth. In other words, the
persons living on the site did very
little manual labor and they were
supported by the activities of the
farming communities all around.
The houses in Machu Piccu are
built separately from the terraces
on the south side where farming
was done. Terraces on the steep
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western side of the site were probably not used for farming and may
have provided stability to the main
temple mound. Likewise the small
terraces within the living area may
have provided stability and symmetry.
The main site that we visited is
overlooked by the towering mountain on the northern side. This
must rise another thousand feet
or so and there were more buildings and terraces on that land too.
We think our guide was pleased
that there was not sufficient time
for any of us to attempt the climb.
He assured us that there were
steps all the way up but that there
were all too frequently fatal accidents. The last most recent death
was of a Russian tourist who,
while having his photograph taken
at the top by his Peruvian guide,
was struck by lightening and
killed. It is obvious that there are
some surprising advantages to
small stature if you live and work
on mountains!
Walking around the site it became
apparent that the quality and finish of the stone walls varied both
between buildings and within the
same surface area. Most of the
houses had fine quality stonework
at the base but the upper half was
rough and probably provided a
key for surface plaster to adhere
to make it water-proof. Whether
the plaster was painted and decorated or plain like the Inca streets
in Cusco we will never know. No
statues were found on the site and
the Incas may have only used or
modified pre-existing stone
earthworks to resemble items that
were important in their culture. For
example there were two large
rock structures that had the profile of the mountains behind them.
Unfortunately, low cloud obscured
the full effects on one of these but
the other was plain to see. Other
structures, particularly where
mummified remains were kept,
may have been modified to resemble the condor in order to re-

tain earthly contact with the heavens. A particularly fine example of
this was the grotto below the temple of the sun where exquisitely
carved rocks and carved-stoneinfill created the Royal Tomb.
What was also especially notable
throughout the site was the lack
of perpendicularity of the walls,
doors and windows. This may
have been both functionally and
culturally determined. Culturally,
the inward-sloping walls resembled the slopes of the surrounding mountains and the buildings
had a pleasing, inherent symmetry: functionally, the structure may
have provided protection against
earthquakes.
Finally the time to leave arrived.
We had walked around the site for
three to four hours in beautiful
sunshine, learning something
new at every stop about this ancient civilization. It was so different from anything we have in Europe that it was difficult to realize
that this civilization existed in our
Middle Ages – only 500 years ago.
Juan Carlos had captivated our
imaginations with his descriptions
of the origins of Machu Piccu, why
it had been lost, who were its original inhabitants and the circum-

stances which led to their leaving.
What was its original name – its
current name is derived from the
mountain on which it was found.
What is being done to preserve
the site for future generations? If
four trains run each day that
amounts to 2000 tourists, not to
mention all the back-packers who
walk the Inca trails. Experts have
calculated that the site is slipping
at the rate of a centimeter a year.
This does not sound very much
but in 30 years the movement by
30 cm could cause a lot of damage. Hopefully the problem will
be addressed before that happens. Tourism provides much
needed help to the people living
in Cusco and the surrounding
districts but if the site become
dangerous or it loses its appeal
because of deterioration, we will
all be the losers.
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Poster presentations at the XXII IVACG meeting,
15–17 November 2004, Lima, Peru
Jaime Amaya Farfan and Delia B. Rodriguez-Amaya, Universidade Estadual de
Campinas, Campinas, Brasil
Carolien Bouwman, University Medical Center Nijmegen, NL Nijmegen, Netherlands;
Machteld van Lieshout, Department of Nutrition, North-West University, South Africa
Malavika Vinodkumar, Sundar Chemicals Private Limited, Chennai, Tamil Nadu, India
Frank Tammo Wieringa, University Medical Center Nijmegen, NL-Naarden, Netherlands
Marjoleinen Dijkhuizen, University Medical Center Nijmegen, NL-Naarden, Netherlands
Mahmoud El Mougi, AI-Azhar University, Cairo, Egypt
Santosh Jain Passi, University of Delhi, Dept. of Nutrition and Inst. of Home Economics,
New Delhi 110 016, India
Liseti Solano, Centro de Investigaciones en Nutrición, Facultad de Ciencias de la Salud,
Universidad de Carabobo, Venezuela
Christine Stabell Benn, Department of Epidemiology Research, State Serum Institute,
Copenhagen, Denmark
Lina Mahy, Helen Keller International, Bamako, Mali
Gil Cusack, Helen Keller International, Conakry, Guinea
Taskeen Chowdhury, Helen Keller International, Bangladesh

Dietary diversification
The complexity and many facets of
dietary diversification were reflected
in the poster session on this topic. It
was the session that had the greatest number of posters – 30 abstracts
were accepted and 23 posters presented – demonstrating the continued effort directed towards this longterm and definitive approach to combating vitamin A deficiency.
Several posters reported the levels
of β-carotene and other carotenoids
in foods, with emphasis on local or
traditional foods, such as green leafy
vegetables from Sri Lanka (Chandrika et al.), carotenoid-rich bananas
and other foods from Micronesia
(Englberger et al.), squashes and
pumpkins from Brazil (Garcia et al.)
and totai (Acrocomia totai) fruit from
Bolivia’s Amazon region (VasquezTato et al.). Also presented were the
carotenoid contents of processed
foods, such as the powder and oil of
the Vietnamese gac (Momordica
cochinchinensis) fruit (Duc et al.) and
commercial processed carrots from
Brazil (Tawata and Kimura). The β-

carotene concentrations of ripe and
half-ripe mangoes, as well as of dried
and stored mango, were also determined in Burkina Faso (Zagré et al.).
β-carotene content, retention and in
vitro accessibility varied widely in Sri
Lankan green leafy vegetables
(Chandrika et al.). However, β-carotene retention was similar in three
traditional cooking preparations (with
scraped coconut, with water or coconut milk, fried). All three cooking
methods improved in vitro β-carotene accessibility.
Seasonality was found to play a
major role in the availability of locally
produced β-carotene-rich vegetables in a rural community in South
Africa (Faber and Benadé). This observation has led the authors to emphasize the importance of processing and development of post-harvest
products to overcome the periods of
low availability.
An updated Brazilian database on
carotenoids (β-carotene, α-carotene,
β-cryptoxanthin, lycopene, lutein, zeaxanthin and violaxanthin) was pre-

sented, consisting of 238 food items,
including fruits, vegetables, roots and
processed foods (Rodriguez-Amaya
et al.). Only 33 of these food items
could be found in the U.S. database
and 26 in the European database.
Variations in the carotenoid contents
due to variety, maturity, production
technique, climate, type of processing and different brands were demonstrated. However, a Brazilian survey of food purchases suggested
that, despite the wide geographical
distribution and abundant sources of
carotenogenic foods, Brazilian urban
dwellers appeared to be ingesting
amounts of provitamin A carotenoids,
lutein and zeaxanthin that fell short
of what would be considered satisfactory (Padovani and AmayaFarfan). This phenomenon seemed
to be related to eating habits and was
more pronounced in the lower income
brackets.
A survey in Senegal showed that the
proportion of mothers of children
under five years of age who judged
the availability of vitamin A rich foods
favorably was significantly higher in
villages where more than 30% of the
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households had gardens; and night
blindness during the last pregnancy
was less important for these mothers (Bendech et al.). The authors suggested that the perception of the
availability of vitamin A-rich foods by
mothers could be a simple indicator,
complementary to the prevalence of
night blindness in pregnant women,
in evaluating programs promoting the
production and consumption of these
foods. In Ghana, a project designed
to strengthen agriculture, nutrition
and gender linkages demonstrated
that integrated planning, information
and resource sharing and strengthening of institutional bridges had a
combined potential for successful
large-scale food-based programs
(Amoaful et al.).
Dietary vitamin A intake and factors
influencing it were investigated in
several countries. In Micronesian
children, vitamin A intake was low and
there was no statistically significant
association between vitamin A intake
and gender, caretaker education or
socio-economic status (Englberger et
al.). It was concluded that a broadbased intervention was needed to
improve vitamin A intake. Ethnography was critical for survey tool development, detecting caretaker-child differences, and perceptions on
Taiwang, the most commonly consumed carotenoid-rich banana.
Specifying cultivars and maturity improved assessment. In the
Annarpurna district of Nepal, a study
to determine the intake of key
micronutrients, including vitamin A,
from foods and supplemental sources
in the diets of mothers and children
<5 years showed that the diets were
acceptable (Rigby and Shrestha).
The national vitamin A supplementation program was found to have a
great impact on the health status of
Nepalese children. In Zimbabwe, a
national survey was conducted to
verify the different reasons why yellow maize met resistance in the population, preliminary results suggesting
a gender difference in preference
(Malaba et al.). However, in both genders attitudes shifted when the nutritional benefits of yellow corn were
highlighted, leading the authors to
believe that a communication strategy was needed to change attitudes
favorably. Two cross-sectional studies in a rural area in Burkina Faso
revealed provitamin A-rich foods’ con-
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sumption in children was limited by
social practice, economical constraints and food habits (Constance
et al.). Taking these cultural barriers
into account to develop and implement food-based programs might result in a change in behavioral and
food consumption pattern.
A South African study showed a red
palm oil-based spread to be effective
in improving vitamin A status, especially in children with low serum retinol concentrations, and hemoglobin
status in anemic children (van
Stuijvenberg et al.). Diets based on
baobab (Adansonia digitata) leaf
(Nnam) and sorrel ( Hibiscus
sabdariffa) calyx (Nnam and Onyeke)
were also shown to improve the vitamin A status of children in Nigeria,
while consumption of Spirulina
platensis was reported to reduce vitamin A deficiency in Malagasy children (Razafiarisoa et al.).
A United States study in mice indicated that the mammary tissue was
capable of increasing the uptake of
vitamin A from circulation when vitamin A deficiency was sensed
(O’Byrne et al.). Moreover, the mammary tissue appeared capable of taking up very high concentrations of
vitamin A when it was available in the
postprandial circulation, with no
mechanism to set an upper limit of
vitamin A incorporated into milk. The
authors pointed out that this could
result in adverse physiological consequences for the postnatal development of the skin, testes and possibly
other tissues.
The challenges facing food-based
interventions were assessed in a Tanzanian study (Mulokozi et al.). Provitamin A carotenoids constituted the
main dietary source of vitamin A in
the studied communities. Post-harvest handling and processing methods had major effect on retention and
in vitro accessibility of β-carotene.
There was significant variability in the
β-carotene content and accessibility
in yellow/orange fruits and orangefleshed sweet potato prepared using
different methods. The color and taste
enhanced preference of carotenoidcontaining foods by young children.
The authors concluded that food intervention strategies have the potential of addressing vitamin A deficiency
if food varieties with high content and
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accessible provitamin A carotenoids
are consumed regularly and preparation methods that enhance the accessibility and bioavailability of provitamins A are promoted.
In Burkina Faso, out of 26 food
sources of vitamin A, liver, red palm
oil, whole milk, eggs, mango fruit,
néré (Parkia bioglobosa) fruit, orange
sweet potato and green-leaf sauces
were considered the top eight in vitamin A score (Zagré and Delisle). A
three-step strategy was suggested:
step 1 – promotion and consumption
of the eight selected foods according
to seasonal availability and vitamin A
supplementation once a year; step 2
– replacement of vitamin A capsules
of step 1 by fortified foods; and step
3 – a global dietary diversification with
strong and reliable food system. Red
palm oil is the key food in this plan,
thus its production, distribution and
promotion are needed.

Bioavailability and
biofortification
Ms Bouwman et al. reported on a stable isotope study with 24 healthy
adults in The Netherlands, who consumed capsules with 55µg [13C10]βcarotene and 55µg [13C10]retinyl palmitate daily for 21 days plus a controlled diet containing 4.5mg β-carotene
in oil/d. With the plateau isotopic enrichment model the researchers found
that 3.2µg (95% CI 2.7– 3.7) has the
same vitamin A activity as 1µg retinol,
which is in line with previous studies.
Drs Burri and Clifford reported qualitative findings observed in specimen
collected from volunteers consuming
14C-labelled β-carotene and lutein.
Worldwide only 30 laboratories are
equipped with accelerator mass
spectrometry (AMS) equipment, used
for detection of isotopic enrichment of
compounds of interest, even unidentified metabolites of cleavage. Limited
access to AMS may hamper progress
of this technique. Dr Burri advised that
the technique, although still in its infancy, should be developed further for
studying carotenoid metabolism in
well-designed studies with adequate
power.
Dr Haskell et al. reported on the use
of the paired deuterated retinol dilution (DRD) technique for estimating
total body vitamin A stores of 70
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healthy dewormed Bangladeshi men,
with adequate vitamin A status, before and after supplementation for 60
days with one of 5 treatments:
2.25mg β-carotene/d in orangefleshed sweet potatoes (OFSP), “Indian spinach”, or oil, or 1.37 mg retinyl
palmitate/d in oil, or a low vitamin Avegetables diet and a placebo capsule. The researchers found the following vitamin A equivalency factors
(β-carotene:retinol, wt:wt): OFSP
~13:1, Indian spinach ~10:1 and
β-carotene in oil ~6:1. Unfortunately,
no measure of spread around these
estimates was provided. Hence it is
difficult to compare them with previously reported estimates.
Biofortification includes increasing the
nutrient content of foods via conventional breeding or transgenic methods,
and also altering the content of effectors in order to improve bioefficacy/
bioavailability of nutrients. Dr Bendech
et al. reported about the determination
of the carotenoid content of 10 varieties of sweet potatoes. The high and
homogeneous β-carotene content of
the Jewel variety combined with its
good agricultural yield makes it the
best variety for promotion in gardening at the village level in Burkina Faso.
However, the Jewel variety contains
a lot less β-carotene than the OFSP
variety studied by van Jaarsveld et al,
1.9 vs. 10-19mg β-carotene/100g. Dr
Kapinga et al. reported about the Vitamin A for Africa (VITAA) partnership
and one of its food-based initiatives,
i.e. increased utilization of OFSP. Exante impact assessment showed that
replacement of traditionally consumed, colorless sweet potato by as
little as 100 g of OFSP/d (containing
~10mg b-carotene) could resolve vitamin A deficiency completely for 8595% of those children most at risk in
countries such as Rwanda, Burundi
and Uganda. It is our opinion that because of its low bioefficacy provitamin
A-rich fruit and vegetables may have
limited potential for reversing existing
vitamin A deficiency, but they should
definitely be promoted as a prophylactic measure against vitamin A deficiency. Dr van Jaarsveld et al. presented 2 posters on the β-carotene
content of OFSP. In an elegantly designed series of studies, it was found
that carotenoid biosynthesis continued
in both in-ground and room temperature stored OFSP. As a preservation
technique, OFSP can be cut into chips
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and dried, either by the sun or in an
oven. Drying results in lower β-carotene concentrations in the chips.
Losses are greatest in chips dried in
full sun, followed by drying in the
shade. Losses were smallest in ovendried chips, especially in the thicker
slices. These results show the importance of choosing β-carotene-rich raw
material for processed products. Dr
Vebamba et al reported about identifying practices related to the production, conservation, and consumption
of sweet potato, both white and orange-fleshed varieties, in 16 villages
in Burkina Faso. Sweet potato was often consumed as a snack in between
meals. Although the results presented
were only based on a limited number
of villages, findings are promising,
which indicates that production and
consumption of OFSP should be promoted in Burkina Faso and many
other countries.

Fortification
Prof. Aguenaou presented a study
with the objective of setting up a reliable spectrophotometric method to
assess the vitamin A content in fortified oils and to validate it against an
HPLC method. Soyabean and sunflower oil were fortified with retinyl
palmitate and fortified samples in replicates were analysed by Carr- Price
and HPLC methods. Each method
was statistically evaluated for
repeatability and reproducibility. The
observed variations in the mean results obtained by the two methods for
each level of fortification was 5.7%
and 6% for soyabean oil and sunflower oil (P>0.05). The coefficient of
variation was <10%. Since mean results for given levels of fortification
with vitamin A were similar for HPLC
and the Carr-Price method, the methods are comparable and supply statistically identical results.
Dr Capanzano presented a poster on
the takal system of packaging sugar
in the Philippines. The stability of vitamin A repacked in opaque and
transparent polyethylene (PE) and
polypropylene (PP) bags and stored
in simulated market conditions (fluorescent light and indirect sunlight)
was studied. The sugar was monitored by spectrophotometric methods
for color and vitamin A content. It was
shown that the vitamin A content of
sugar stored in transparent or white
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PE bags in indirect sunlight fell from
15.4 µcg/g to 4.6 and 5.2 µcg/g respectively after only one month.
When stored under fluorescent light
the values dropped from 15.4 to 5.2
(transparent PE) and 4.9 µcg/g (white
PE) after four months. Vitamin A levels of sugar stored in opaque PP bags
only dropped from 14.5 µcg/g to 5.7
mcg/g (sunlight) and 7.3 µcg/g (fluorescent light) in the course of eight
months. These results would be useful to retailers using the takal system.
The objective of a study presented
by Prof. Diosady was to incorporate
iodine (30–100 µcg/g), iron
(1mg/g = 30% of RDA) and vitamin A
(150 µcg/g = 30% of RDA) in salt. The
poster delineated the different combinations of vitamin A, potassium iodate and ferrous fumarate or ferric
EDTA and their encapsulation with
different materials such as HPMC,
soy stearine, opadry and titanium dioxide. Commercial household salt
was obtained from Kenya and Nigeria
and the vitamin A and mineral premix
was added at the 1% level. Salt samples were followed through normal
salt distribution in four areas of Kenya
and Nigeria and also stored in environmental chambers in the laboratory. The study confirmed that it is
technically feasible to produce triple
fortified salt that will retain at least
50% of the added vitamin A for the
typical time that salt is stored between manufacturing and consumption. The used formulation retained
45% of the vitamin A, 94% of iron in
ferrous form and 89% of iodine after
3 months in the field.
Ms Medrano presented a poster on
human milk response to one-year of
sugar fortification with vitamin A in
Nicaragua. The conclusions reached
were that the vitamin A content of
breast milk was generally adequate.
The vitamin A content of breast milk
did not improve over time with increased duration of exposure to vitamin A. This may be because maternal milk was resistant to any effect
from the fortificant in sugar or because milk vitamin A response had
occurred and stabilized before basal
samples were collected. The authors
attribute both adequacy and lack of
time-dependent improvement in milk
vitamin A to the presence of fortified
sugar in the market at both ends of
the study.
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Caroteno Tocotrienol carotene mixed
concentrate (CTCMC) is a reddish
viscous odorless palm fruit derivative
which has 75000 PPM of mixed α
and β-carotene content. Tomato and
green sauces were prepared with
5.7% processed red palm oil. In conclusion the authors feel that the
standard red palm oil is too dilute to
make a meaningful contribution of
vitamin A in a condiment sauce, but
recipes made from an appropriately
adjusted oil derived from diluted
CTCMC should be able to provide
an efficacious and effective and safe
dietary source of vitamin A.
Prof. Rojas presented a poster on two
nutritional programs developed by the
government of Peru – PANFAR for
children and their mothers and
PACFO for children 6–36 months.
PANFAR delivers a food basket that
was designed to cover 30% of the
energy and protein requirements of
2 adults and 2 children under 5 years
of age. PACFO delivers a fortified instant porridge that offers 30% of the
energy requirements and 100% of
vitamin A and iron requirement. The
aim was to quantify the consumption
of vitamin A and iron from complementary foods and to determine
anaemia prevalence in PANFAR and
PACFO beneficiaries as well as serum retinol deficiencies of PANFAR
beneficiaries. Results showed that
PANFAR contributed 3.2% and 6.5%
of vitamin A and iron requirements.
With the porridge delivered by
PACFO over 100%of the requirement of vitamin A and iron were covered. Retinol deficiency was prevalent in 27% of the children and
anemia prevalence in PANFAR children was 48.9% and 61.5% of the
children in the PACFO group were
anemic.
Mrs Vinodkumar presented a study
aimed at testing the efficacy of multiple micronutrient fortified salt in improving the health status of school
age children. The stability of the
micronutrients during storage and
cooking was confirmed, as was their
bioavailability. Thus the feasibility of
tackling multiple micronutrient deficiencies through the use of common
cooking salt fortified with vitamin A,
iron, iodine and B-complex vitamins
was demonstrated.
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Assessment
The theme Assessment was covered
by several posters presenting methodological innovation, improvement
and validation.
The poster by N Craft titled ‘Use of
the CRAFTi Portable Fluorometer to
Measure Vitamin A in Fortified Foods
and Blood’ featured an innovative
analytical instrument to measure vitamin A in fortified foods and blood
samples, offering very field-friendly
testing that is comparable to standard methods. Comparison was made
with HPLC for plasma and HPLC and
spectrometry for fortified sugar samples. Correlation was 0.82 for the
plasma analysis and more than 0.99
and 0.98 for comparison with HPLC
and spectrometry in sugar samples
respectively.
In a poster titled “Validation of the
modified relative dose response test
against liver vitamin A for application
to infants and women using a swine
model”, SA Tanumihardjo showed the
validity of current cut-offs of the
MRDR test, and the feasibility of reducing sample volumes by more than
half. MRDR values were compared
to hepatic vitamin A reserves in
weanling piglets and sows with a
broad range of vitamin A status in piglets. MRDR results corresponded
well to vitamin A liver reserves in animals with adequate, marginal as well
as deficient liver reserves. A sample
volume of only 200 microliter of
plasma will allow easier applicability
of the MRDR, especially for infants.
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samples in a poster by N Craft titled
“Comparison of indicators of vitamin
A status in Thai children”. In this study
serum retinol corresponded less well
to DBS retinol than expected, but the
correlation improved after correcting
for serum volume calculated from the
DBS sodium concentration. The
study showed good comparability
between RBP and serum retinol but
unfortunately represented only a narrow range of (almost normal) vitamin
A states, with no vitamin A deficiency
and a very low prevalence of marginal
states represented.
S Sankaranarayanan presented a
poster titled “Higher concentrations of
holo-retinol binding protein in vitamin
A-sufficient compared to -deficient
Nepalese women”. In this study,
RBP-concentrations in pregnancy
were investigated in Nepal. In women
who were not vitamin A deficient,
holo-RBP concentrations were significantly higher later in pregnancy, while
in vitamin A-deficient women holoRBP concentrations were not only
lower, but also did not increase later
in pregnancy. This implies that in vitamin A deficiency also transplacental transport of retinol may be impaired as indicated by continued low
levels of holo-RBP in the last trimester. Therefore vitamin A supplementation during the last trimester is suggested in vitamin A deficient women.

T Issa-Some presented a poster titled “HPLC methods for vitamin A in
serum and carotenoid analysis: Results of validation procedure”, a validation study of HPLC methods for
vitamin A and carotenoid analysis in
Burkina Faso. Retinol and carotenoids in hexane, and plasma samples spiked with retinol were used for
this validation study. Results showed
satisfactory quality of the laboratory
analysis, with good linearity (0.99),
recovery (100% +10) and precision
(coefficients of variation <10%).

The poster “Infection and inflammation may influence multiple micronutrient status in pregnant women: Findings from Nepal” by T Jiang raises
questions concerning the determination of status and definitions of deficiency. Micronutrient status assessment, combined with measurement
of acute phase proteins (CRP and
AGP) in 1165 pregnant women
showed that raised acute phase proteins were significantly associated
with lower (especially vitamin A, E,
B6, and carotenoids) or higher concentrations of several micronutrients.
This indicates that infection and inflammation can influence concentrations of some micronutrients, with
consequences for the validity of cutoff values presently used.

The other posters on the theme of
assessment focused on indicators
and definitions of deficiency. RBP and
Dried Blood Spot (DBS) methodology
were compared to retinol and serum

FT Wieringa, in the poster titled “Estimation of vitamin A deficiency in infants”, questions cut-off values for
retinol in infants that are currently
used, based on results from studies
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in Indonesia. After cross-sectional
data showed a strong correlation between micronutrient status of the
mother and infant, comparison of the
prevalence of vitamin A deficiency
after supplementation in mothers and
their infants showed a much higher
prevalence of vitamin A deficiency in
the infants than expected from the
effect of supplementation in the mothers. This could be explained by an
over-estimation of deficiency in infants by using the present cut-off values in this age group, and a more
appropriate cut-off of 0.50 µmol/l instead of 0.70 µmol/l is proposed for
marginal deficiency in infants.
The poster “Development of screening indicators for ranking areas at risk
of vitamin A deficiency in Thailand” by
K Maleevong presented an innovative
approach towards surveillance. A set
of proxy indicators were developed
that are cost-effective and not invasive, ranging from land ownership
and socio-economic status indicators
to nutritional status and presence of
certain infections. This set of indicators is then used as a screening tool
for large-scale assessment of risk for
endemic vitamin A deficiency. Comparison of the screening tool to results from serum retinol assessment
surveys in children was used to select the six most efficient indicators and
to validate the cut-offs, resulting in a
tool with >80% efficiency of identifying VAD as a public health problem.

Infection
The association between vitamin A
status and severity of acute respiratory infection in infants and young children was studied by El Mougi et al.
Cases (n=25) included 25 pneumonia
and severe pneumonia and controls had
colds. Serum retinol was lower in pneumonia and severe pneumonia versus
cold; however, the difference did not
reach statistical significance. ARI and
in particular pneumonia and severe
pneumonia tend to be associated with
low or marginal serum retinol.
Sequestration of vitamin A in a measles model in male rats was studied
by SH Gieng et al. Lower plasma retinol was accompanied by higher hepatic retinol. Hepatic and renal retinyl
palmitate and retinoic acid and renal
megalin content and functionality did
not differ between groups. Low plasma
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retinol may be explained by increased
retinol catabolism or by sequestration
in the liver. Beside the obvious
misclassification of vitamin A status due
to inflammation, more important is to
determine how retinol is sequestered
and whether vitamin A deficiency in
extrahepatic tissues is caused. The
authors suggest that, because retinol is sequestered in the liver during
inflammation, vitamin A deficiency
may be caused in other tissues.
Therefore, Vitamin A supplements are
recommended during measles infection. Comment: Before reaching this
conclusion, controlled clinical trials
need to be performed on measles
cases with known vitamin A status.
L Gouado et al. investigated the relationship between vitamin A and E status and malaria among Cameroonians. Serum vitamins A and E were
measured in 45 malaria patients and
33 controls. Results demonstrated a
significantly lower vitamin E concentration (p<0.001) among malaria patients as compared to the controls.
Among malaria subjects 88.8%
showed low vitamin A levels (< 20 µg/
dl). The study suggests that plasmodium falciparum infection leads to a
decrease in serum vitamin A and E
concentration. Comment: It can be
concluded from this study that there
is an association between malaria
infection and vitamins A and E status
but the design cannot tell which
comes first, the infection or the deficiency i.e. cause and effect.
The case-control study by H Koura
et al. aimed to find a possible relation between vitamin A status and
severity of dehydration in infants and
children <5 years of age with diarrhoea. Children (n=25) with some or
severe dehydration were compared
to controls (n=25) without dehydration. The serum retinol was lower in
some (n=20) and severe (n=5) dehydration (23.5 ± 10.7 and 24.5 ± 20.0
µg/dl) than no dehydration (28.2 ±
8.6). The positive RDR test was
higher among controls than cases
and the difference was statistically
significant (p=<0.01). Vitamin A deficiency was not a risk factor for severity of dehydration.
The vitamin A status was assessed
by conjunctival impression cytology
(CIC) in a study presented by J Leal
et al. They showed lower serum val-
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ues of interleukin-10 in children with
vitamin A deficiency disorders. No
child presented with clinical evidence
of VAD. CIC showed that 67 (48.6%)
had abnormalities indicative of subclinical VAD. Diminished serum IL-10
was detected in VAD children in comparison to those with normal CIC
(controls) (4.41 ± 1.27 pg/ml vs. 6.03
± 3.90 pg/ml) (p<0.03). The rest of
studied cytokines did not show significant differences with respect to controls. Conclusion: The IL-10 diminution in VAD children would be related
to alteration of inflammatory response
at the level of respiratory and intestinal epithelia affected by infections.
The effects of multiple micronutrient
supplementation on the iron, vitamin
A and zinc status of adult men (n=63)
and non-pregnant and non-lactating
women (n=116) living with HIV/AIDS
was investigated by ASW Mburu et
al. in a double-blind placebo-controlled study. As supplementation intervention the UNICEF multiple micronutrient with added β-carotene was
used. A food ration of precooked
maize:soya flour (90:10) was provided
to both groups. Follow up was for a
period of 6 months. In the placebo
group Hb at week 12 was significantly
higher than baseline Hb (p<0.05).
There were no significant longitudinal
differences in the supplemented
group. At week 12, β-carotene concentrations in the supplemented
group were significantly higher than
at baseline (0.262µmol/l and
0.754µmol/l at week 12 (P<0.001)).
β-carotene concentrations at week 12
were higher in the supplemented
group than in the placebo group
(0.754µmol vs 0.210µmol/l). There
were significant differences in retinol
concentration between baseline and
week 12 in both groups: supplements
(baseline 1.23 µmol/l, week 12: 1.42
µmol/l (P< 0.05)) and placebo (baseline 1.20 µmol/l; week 12: 1.37 µmol/
l (P< 0.05)). Zinc concentrations did
not change significantly between
baseline and week 12 or between
the two groups. Zinc and retinol’s
plasma proteins are both negative
acute phase reactants, possibly explaining the absence of significant
differences between groups. The
suppression of circulatory iron concentration due to HIV induced inflammation possibly resulted in the
absence of changes in Hb concentrations in the supplemented group.
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The protracted effects of inflammation in HIV emphasize the importance of identifying additional markers less influenced by infection to
better assess the effect of supplementation.

min A supplementation shows laboratory evidence of improved immunity among TB-afflicted children.
However, it would be necessary to
study the impact on the clinical
course or outcome.

RZ Oumarou et al. investigated serum retinol, infection and intestinal
parasites in vitamin A supplemented
children in Niger in 102 children aged
24–36 months. The rate of low serum retinol (<0.7µmol/l) 3 months
following supplementation was
barely lower than before taking the
supplement (34.4 vs 39.8%). Intestinal parasites, protozoa (G.
intestinalis, E. histolytica) were
present in nearly 60% of children.
Better vitamin A status was significantly associated with the absence
of intestinal helminthes (H. nana, E.
vermicularis), presence of home latrines and access to running water.
Children with symptoms of infection
in the previous 2 weeks tended to
have lower serum retinol concentrations than children who had not been
ill. It is concluded that additional
measures of sanitation and control
of infection/infestation are required
to increase the effectiveness of vitamin A supplementation.

A cross-sectional study on the effect
of red palm oil on respiratory tract infection among adolescent school girls
(13–15 years old) was conducted by
N Sujtana et al. Each girl of the supplemented group received 4 biscuits
daily made by adding red palm oil
containing approximately 1500 ug of
β-carotene for 90 days. (Comment:
the authors did not mention how girls
were randomized and if the control
group received any placebo. The
study is also not blinded. Ninety days
is a relatively short period for observing any meaningful change in height.
Also the ARI is not defined or how
frequently recall information about
ARI was collected. Furthermore,
compliance to intake of biscuits was
not discussed, particularly measures
taken to assure the regular intake). A
24-hr dietary survey revealed that the
mean vitamin A intake of study and
control groups were 748.5 ± 62 IU
and 776.9 ± 72 IU respectively. Girls
receiving biscuits had a 15% average positive growth (height for age)
while controls did not show such
change. Incidence of ARI was reduced from 38% to 17% with overall
improvement of 21%. This was not
observed in the control group.

The effect of vitamin A supplementation on children suffering from tuberculosis was assessed by V
Purushothaman et al. Patients
(n=100) were 2–8 years old and
were selected from a TB sanatorium.
They were subjected to Mantoux
test, chest x-ray and erythrocyte
sedimentation rate (ESR) test. Out
of these, 15 children with active TB
and low serum retinol were chosen
for supplementation. Another 15 with
low levels of serum retinol and and
no TB were chosen from an elementary school. Five children from each
group served as control while the
remaining 10 were supplemented
orally with vitamin A 200,000 IU three
times (Comment: no mention of the
schedule of vitamin A administration
regarding the timing, though authors
claim that they followed the WHO
suggestions). After supplementation
serum retinol in the vitamin A deficient children increased from 18.5 to
23.5 µg/dl. Their ADA (adenosine
deaminase test) decreased and cellmediated immunity increased. ESR
decreased and WBC count was not
changed. It is concluded that vita-

Maternal and newborn
outcomes
In this section, the study entitled
“Maternal vitamin A status and levels of vitamin A in breast milk: A study
conducted in a semi-urban community of Pakistan” aimed to assess the
nutritional adequacy of breast milk
of malnourished mothers as well as
assess the serum retinol concentrations of these women during pregnancy and relate them to the retinol
levels in their breast milk. The results
indicate that although the breast milk
quantity was adequate, the mean
serum retinol as well as the mean
breast milk retinol was significantly
low for meeting the vitamin A needs
of the babies.
In another study, “Vitamin A: Dietary
intake and blood level at the beginning and the end of the gestational
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period – Botucatu, Sao Paulo Brazil”, the vitamin A status of 235 pregnant women was assessed at the
20th and the 37th week of gestation.
It revealed that vitamin A intake of
the subjects was inadequate and
that their serum retinol levels were
quite low (below the cut-offs) in both
the early and late gestational periods.
A case-control study entitled “Maternal vitamin A intervention and infantile vitamin A nutriture” was designed
to assess the impact of vitamin A intervention on maternal and infant
nutritional status. Results of dietary
intervention (GLV) on 200 subjects
with sub-clinical VAD (cases) when
compared with the matched controls
revealed that the intervention had a
good impetus and directly influenced
the maternal as well as the neonatal
vitamin A status. The infant’s nutritional status was influenced by maternal weight gain and postpartum
BMI while the serum retinol had a
bearing on hemoglobin status of the
mothers. Dietary interventions resulted in better outcome in terms of
weight gain during pregnancy, postpartum BMI, volume and retinol concentration of breast milk, maternal
(biochemical) parameters, birth
weight as well as anthropometry of
the infant.
The study “Low breast milk vitamin
A and associated risk factors among
lactating women of the Karen tribe
in Northern Thailand” assessed the
breast milk quality and the associated risk factors for xeropthalmia
among lactating mothers (2 months
to12 months postpartum). Results
indicated that the breast milk vitamin
A levels of the Karen (lactating)
mothers were lower than normal.
The risk factors associated with low
breast milk vitamin A levels were low
maternal energy/fat intake by these
mothers during the dry season as
well as by the mothers living in the
mountainous areas. Planned dietary
interventions targeted at the mothers in the case-reported area could
improve the quality of breast milk and
could control infantile xeropthalmia.
In the study entitled “Effects of vitamin A supplementation on immunity
in pregnant and lactating Ghanian
women” the effects of vitamin A supplementation (VAS) on cellular and
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humoral immunity were studied
among pregnant and lactating mothers. The results indicated that VAS
in pregnancy might increase cellmediated immunity to malaria, resulting in a lower prevalence of active infection at delivery and, therefore, lower levels of malaria specific
IgG. Though requiring further investigation, the study suggests that VAS
may have clinically important effects
on immune functions in pregnant
and lactating women.
The study on “The role of grandmothers “Muso koroba” in strengthening postpartum vitamin A supplementation in Mali” aimed to strengthen the role of grandmothers as key
household health advisors by increasing their knowledge about priority nutrition practices. The results
indicated that the influential grandmothers motivated the young pregnant/lactating women and those with
young infants to attend specialized
medical care and consume vitamin
A supplementation at the health
centers, thus forming a basis for promoting the acceptance of new community norms as well as facilitating
the adoption of improved practices
by the families.
In a hospital based study “Changes
in vitamin A status during pregnancy”, the maternal vitamin A status of 132 Venezuelan women from
lower socio-economic strata was
assessed between 12 and 33 weeks
of gestation. The results indicated
that vitamin A status during pregnancy is highly variable and that the
serum vitamin A levels may decrease even when the dietary intakes increase.
The animal study “Vitamin A deficiency and transplacental vitamin A
delivery” aimed to understand how
optimal transfer of vitamin A to the
developing fetus is achieved (in animal models) as well as to identify the
origin(s) of adverse consequences
associated with impaired maternal
vitamin A status. The findings indicate
that mice lacking RBP provide a
uniquely useful model to study the
impact of maternal vitamin A status
on transplacental delivery of vitamin
A. The data elucidates the role of
maternal retinol-RBP and postprandial vitamin A in maintaining normal
fetal development. Moreover, in
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cases where the deficiency is severe,
adequate distribution of the vitamin
to the developing tissues is affected.
The study “Strengthening vitamin A
supplementation programmes
through effective monitoring: Experiences from India, South Africa and
Uganda” evaluated in detail the
methods used to review, monitor and
strengthen the vitamin A supplementation programmes in these countries. The results indicated that in all
the three countries coverage of children 6–11 months was higher than
those aged 12–59 months, particularly where supplementation was
provided through routine services.
The coverage varied by the catchment area, as well as by the level of
planning and social mobilization.
The study entitled “Monitoring of vitamin A supplementation in Uttar
Pradesh reflects challenges, need
for capacity building” was designed
to determine the quality of services
delivered during vitamin A supplementation and routine immunization
(VAS/RI) days and also assess the
gaps in capacity building, information, education and communication
(IEC), supply and logistics. The results indicate that there are still wide
gaps in the VAS/RI service delivery,
highlighting the need for training and
capacity building of the field-level
functionaries. Activities must be
prioritized in order to ensure that
mothers and caregivers understand
the importance of Vitamin A and take
advantage of the integrated programs.

Multiple micronutrients
Only one poster was presented in
this section, on the effect of vitamin
A and zinc supplementation on immune response in Indonesian preschool children. Kartasurya and colleagues had noted that very few
studies had addressed the effect of
combined vitamin A and zinc supplementation on immune function. They
randomized children into two groups
that received a daily supplement of
zinc or placebo for 4 months. Both
groups also received a capsule of
vitamin A after 2 months. Blood samples were collected just before vitamin A supplementation and after 4
months. Thus four groups were compared, though not at the same time
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point: zinc only, vitamin A only, zinc
plus vitamin A, and no zinc no vitamin A. There was a significant decrease in the prevalence of VAD in
the zinc plus vitamin A group, but not
in the vitamin A only group. The different treatments had no effect on
total IgG levels or mean total salivary IgA levels, and no interaction
between zinc and vitamin A was observed, though a tendency towards
higher levels of IgG and IgA in the
zinc plus vitamin A group was noted.

Determinants of vitamin
A deficiency
Three studies reported on the determinants of vitamin A deficiency, including one on “Seasonal influences
of vitamin A intake in pregnancy outcome in women from urban slums
of Delhi”, wherein an effort has been
made to assess different maternal
factors that influence the incidence
of birth weights. The study was also
undertaken to assess whether fluctuations in seasonal availability and
consumption of fruits and vegetables
influence the pregnancy outcome/
birth weight of the baby. The study
indicates the influence of maternal
nutritional status on pregnancy outcomes and that the babies born in
February and March had the highest, while those born in August had
the lowest mean birth weight. Further, the incidence of low birth weight
deliveries was at a minimum during
March and highest during August.
Seasonal availability of micronutrient
rich foods particularly DGLV and
other vegetables/fruits, and their increased consumption (even by
women from poor communities)
bring about an improvement in birth
weight/pregnancy outcomes.
A case-control study entitled “Risk
factors for night blindness among
non-pregnant women from Indonesia” was carried out on 1,217 nonpregnant women (with clinical symptoms of VAD) and 3,306 randomly
selected controls. The results indicated that the prevalence of night
blindness in non-pregnant women
was high in some parts of Indonesia
and during pregnancy it was above
the threshold of public health problem. Night blindness during pregnancy was strongly related to
present night blindness.
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In this section another case-control
study entitled “Risk factors for
xeropthalmia among mothers and
their children and for mother-child
pairs with xeropthalmia in Cambodia” covered >15000 households. It
was found that xeropthalmia clusters
among mothers and children in
Cambodia are associated with diarrheal disease. Interventions to
address vitamin A deficiency should
focus on vitamin A intake as well as
the diarrhoeal disease and be aimed
at the household level covering lifecycle approach.

Recent surveys
Thirteen posters were presented in
this section, coming from very different countries: Morocco, Eritrea, Israel, USA, South Africa, Jordan, Brazil, Venezuela, Nigeria, India, and
Vietnam. Most of the studies were
epidemiological studies at a national
or community level. They were oriented to different aspects of vitamin
A deficiency in vulnerable groups.
Some of the studies were based
exclusively on vitamin A dietary intake but most included anthropometrical measures and biochemical
determinations like retinol, iron and
zinc levels.
El Kari, from Morocco, presented a
study designed to determine the
daily vitamin A intake and its impact
on nutritional status in pre-school
children. He showed that vitamin A
daily dietary intake is low, that the
principal source is from vegetables
and that also the area of residence
and the number of children of the
household are risk factors.
Z Alemu, from Eritrea, presented
data from a national survey in preschool children on xerophthalmia,
retinol levels, dietary intakes and
growth status. CL Coles showed information from Israel on vitamin A
prevalence and risk factors for subclinical deficiency in Arab Bedouin
children. The results from Eritrea and
from Israel indicated that vitamin A
deficiency is a public health problem
among the groups evaluated and
that concerted actions should be initiated.
In desert Bedouins, IMD Khatib, from
Jordan, measured retinol, α-tocopherol, ferritin and hemoglobin and
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assessed growth and food consumption patterns. Vitamin A deficiency is a public health problem
among the Bedouin children, as is
anemia and iron deficiency. Factors
such as urbanization, poverty and
changes in life styles are relevant for
the risk of deficiency.
In a community-based study from
South Africa, MA Dhansay determined vitamin A, iron and zinc status in preschool children. He indicated that even though vitamin A
deficiency has not increased compared to the 1994 survey, other micronutrient deficiencies have done
so. Multi-micronutrient supplementation is required.
Interesting information from Brazil
presented by I Kruze estimated the
micronutrient status of overweight
and obese adolescents of an urban
area of northern Brazil by anthropometrical, dietary and biochemical
indicators. Eating practices by overweight and obese adolescents are
key factors predisposing to vitamin
A deficiency, anemia and zinc deficiency.
A report from Maracaibo city, Venezuela, by J Leal, showed a very
high co-existence of deficiencies of
micro and macronutrients in preschool children (24 to 84 months of
age) assessed by prevalence of
anemia, vitamin A deficiency and
growth retardation. Vitamin A deficiency and anemia affected about
22% and 40% of the population respectively, while stunting and underweight were present in a smaller
number of children. L Solano, from
Venezuela, showed data from the
last national survey (2001-2002) on
children from 6 to 59 months of age.
Based on retinol levels a marginal
status in 5.27% of the children was
found. This means there is currently
no public health problem with this
vitamin, but in order to prevent further deterioration a prophylactic program should be implemented.
Maziva-Dixon, from Nigeria, presented data from a national survey
on food consumption and nutrition,
particularly vitamin A status of preschool children. Vitamin A deficiency
is a severe public health problem
affecting 29.5% of the children under five years of age, which differs
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depending on the agro-ecological
area and living sectors.
A similar report was presented by N
Arlappa, from India. Preschool children from rural areas had milder
forms of vitamin A deficiency but it
still is a public health problem. As
supplementation coverage and dietary intake are low, strengthening
of prophylaxis programs is an urgent
need. Also from India, K Paintal presented data on dietary intake of vitamin A and iron, as well as on the
nutritional status of nursing mothers.
The vitamin A milk content and its
impact on growth and morbidity of
their infants was studied. Paintal
suggested a possible relationship of
maternal vitamin A and iron status
with growth, development and morbidity of the child. Breastfeeding is
important for the morbidity pattern,
probably because of the decrease
of maternal vitamin A stores. A large
number of children with growth faltering and moderate/severe undernutrition was also reported. P Pathak
investigated the prevalence of night
blindness amongst pregnant women
from a rural area in India. Night blindness and poor dietary intake of
β-carotene were highly frequent in
pregnant women, establishing the
need for more attention and efforts
to improve vitamin A status during
pregnancy.
The prevalence of anemia, and zinc
and vitamin A sub-clinical deficiencies in infants aged 5 to 8 months
from the northern mountainous area
of Vietnam were studied by NX Ninh.
Very high prevalence of anemia, zinc
and sub-clinical vitamin A deficiency
were reported in infants (5–8 months
old) from the northern mountainous
area, representing a severe public
health problem. Nutritional and practical communication, multimacronutrient supplementation or
provisions of complementary fortified
food are necessary.

Alternative size
supplements
The World Health Organization has
sponsored a study involving several
countries which suggested that the
current supplementation schedule
recommended by WHO for postpartum mothers (200,000 IU within 6–8
wks after delivery) and young chil-
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dren (one time administration of
50,000 IU to children less than 6
months old and 100,000 IU every 4–
6 months for children 6–12 months)
is inadequate and therefore unlikely
to sustain an adequate vitamin A status of these vulnerable groups. However some countries are still attempting to assess the effectiveness of an
alternative dosage of vitamin A.
One poster was presented on the
impact of different doses of vitamin
A on childhood morbidity and mortality. Benn and colleagues argued
that, based on existing studies of
different doses, there may be potential benefit to be derived from reducing the dose of vitamin A supplementation. During a combined oral polio
vaccine (OPV) and vitamin A campaign they randomly assigned children receiving OPV and VAS to a
group receiving the WHO recommended dose (100,000 IU to children 6–11 months of age, 200,000
to children 12–59 months of age) or
to one receiving half this dose. There
was a tendency for mortality to be
reduced among the children who
received the lower dose. Surprisingly, there was a strong sex-dose
interaction; whereas boys tended to
benefit more from the WHO recommended dose (MR=0.50 (0.19–
1.34)), girls who received the WHO
recommended dose had significantly
increased mortality in the subsequent 6 months (MR=5.38 (1.55–
18.6)). The optimal dose of vitamin
A may differ for boys and girls.

Supplementation
To eliminate vitamin A deficiency
(VAD), supplementation programs
have proven a simple, low cost and
most effective solution. While longterm action to improve the vitamin A
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content in the diet is crucial, it is not
easy to achieve for the entire population. For this reason, many governments around the world have taken
up supplementation of infants, preschool children and postpartum
mothers through distribution of vitamin A capsules (VAC). Several posters presented the coverage rates
and other findings related to supplementation programs.
Data (Akhter et al.) from the Nutritional Surveillance Project (NSP) of
Helen Keller International (HKI)
showed that the VAC coverage
among 6–11 months old children is
only 70.6% and coverage varied
among sub-districts (9–96%) although the national policy is to supplement all children by the age of
nine months along with measles immunization. Findings from Indonesia
(Halati et al.) on assessment of dietary intake of Vitamin A among children who received or did not receive
a VAC showed that the dietary intake of vitamin A was lower than the
desired level in children aged 6–59
months in both a rural and an urban
poor area, and that non-recipients of
VAC had an even lower intake in the
urban poor area. These findings
point out the alarming situation that
may arise if programs are not correctly directed.
A poster from Cameroon (Haselow
et al.) described the efforts being
made to solve the vitamin A deficiency problem of this country
through involving health workers.
The country is now planning to use
workers involved in control of onchocerciasis to provide vitamin A
capsules to children aged 6–59
months and postpartum mothers, in
order to establish a channel to provide the capsules twice annually.
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Postpartum VAC coverage in Indonesia (Martini et al.) is low and it is
even lower in Bangladesh (Chowdhury et al.) (3.6%). This calls for
concerted efforts for vitamin A supplementation for women in these as
well as most other countries. The
Indonesian data also showed that
delivery in a health center or a maternity clinic, having a doctor or qualified birth attendant at the time of
delivery and mothers’ activities as a
health cadre are factors positively
influencing coverage.
Groups of investigators in Ghana
(Tchum et al.) are currently looking
at two effects after vitamin A supplementation: the length of time for
which serum concentration of retinol
remains at an effective level and the
degree of dilution of two different
doses of vitamin A in the blood
through MRDR test and 13C2-retinol
isotope dilution assay respectively.
The research has been initiated and
results are awaited.
Experience in Madagascar (Rakotonirina et al.) demonstrates how a
nationwide community mobilization
by trained health workers and community mobilizers, use of communication materials and the partnership
of several organizations and agencies can help in raising the vitamin A
coverage rate to the highest level.

Supplementation:
Post-NIDs
Many countries have used the opportunity provided by National Immunization Days (NIDs) to channel vitamin A supplementation (VAS) and
to administer VAC to pre-school children. As polio is eradicated in many
countries, the NIDs will be discon-
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tinued. These countries will therefore
need to shift to other effective approaches to administer VAC to children. Unlike polio, eradication of
VAD will be difficult, and until the diet
contains enough vitamin A, twiceyearly administration of VAC will be
necessary. The posters under this
sub-group presented the experiences of different countries.
In Cote d’Ivoire (Adou et al.), despite
the conflicts caused by rebels, the
nutrition supplementation program
has continued unabated. Considering the importance of the supplementation program the volunteers/
distributors provided VAC for doorto-door distribution to mothers and
children. This approach has been
found to be effective as more than
70% coverage for the one dose in
2003 was achieved. The need to
provide a second dose annually was
pointed out.
In addition to VAS for children, intensive efforts have been made on
a pilot basis for postpartum supplementation of women in Cote d’Ivoire
(Adou et al.). The community sensitization and training of health personal has been found to be very effective as women voluntarily attend
health centers to demand the second dose of VAC on the second day
after delivery. A survey on the impact
of supplementation in the country
would be beneficial.
Some countries are using a ‘piggyback’ approach by linking VAS with
other programs to ensure cost-effective VAC coverage beyond the NIDs.
The Philippines have introduced a
biannual ‘Pre-Schoolers Health
Week’ (Barquilla et al.), Bangladesh
has introduced a ‘Vitamin A plus
campaign’ (Farida Khatun et al.)

(twice a year from 2006), Guinea has
linked it with a measles immunization campaign (Toure et al.) and
Niger with a ‘National Micronutrient
Day’ (Dania et al.) for supplementing under five children. All these programs were able to sustain high VAC
coverage rates (above 80%).
Tanzania (Mlay et al.) has been implementing post-NIDs VAS strategies since 2001, by using nationwide
community supplementation twice a
year. The country is now trying to
address the challenge of supplementation for hard-to-reach groups,
pockets of low coverage and postpartum mothers, a majority of whom
deliver at home, as well as to sustain the high national coverage
among underfives.
In the Philippines (Puertollano et al.),
since 1991 the decentralized system
of government has given the responsibility for management of programs
and projects to local government
units. At the beginning of the Micronutrient Supplementation Program
support from the local government
was very limited. After HKI’s involvement in social mobilization and capacity building of local task forces for
generating support from the local
chief executives and stakeholders,
the latter included micronutrient
supplementations in their annual
budgets. The VAC coverage rate
among children 12–-59 months rose
from 92.2% in 2001 to 99.6% in 2003
in the intervention area.

Programs
Since VAD is prevalent in developing
countries where resources are limited,
it is important to develop cost effective approaches and programs. In the
following, posters with diverse experi-
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ences from various countries are summarized.
In San Martin, Peru, a ‘Child Survival
Program’ (Alegre et al.), including the
promotion of active feeding practices
(diet diversification) and vitamin A supplementation, has been shown to dramatically decrease the prevalence of
low serum retinol concentrations
(<0.70µmol/l – 68% in 1997 to 12% in
2000). This illustrates the potential of
such programs as a solution for VAD.
Collaboration of governments,
(inter-) national agencies and NGOs
has proven successful. In Cambodia, HKI (Diekhans et al.) and World
Vision (Yaren et al.), together with
their collaborating partners, were
able to increase VAC coverage and
reduce night blindness respectively
in their program areas. Similar results were seen in Zambia (Kasawa
and Chisanga) with VAC coverage
rates of 98% in 2003. The VAS program was implemented together with
general MCH services in partnership
with community and non-governmental organizations.
For enhancement of program
achievements, training of community
health workers and volunteers, and
mid-level managers (Mwela et al.;
Messier et al.) as well as the production, distribution and use of IEC
materials for all types of communication channels (Witten et al.) have
also brought about fruitful results.
However, in overworked hospitals,
IEC have not proved viable yet
(Witten et al.). Exposure of mothers
to IEC messages increased both
their own vitamin A supplementation
coverage and that of their children
(Rice et al.).
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Two studies among school children
in Sri Lanka (Madatuwa et al.;
Mahawithanage et al.) evaluated the
existing vitamin A supplementation
program as well as its impact on
health status and school absenteeism. The former study results show
that after considering age, sex, parents’ education and type of house,
vitamin A levels were significantly
higher in supplemented children as
compared to controls only when supplementation had been done within
six months. As expected, the supplementation effect gradually wore
off and the current VAS strategy
(100,000 I.U. at school years 1, 4
and 7) may need adjustment. The
latter study showed that vitamin A
supplementation with 200,000 IU
every 4 months over a 1-year period
had no impact on health status or
school absenteeism of children in
spite of improved vitamin A status.
A study in Maputo, Mozambique,
(Khan et al.) evaluated a postpartum supplementation pilot
project. It showed that staff members
of all the maternity wards were
trained for VAS and guidelines were
also provided. Although some mothers were missed, the evaluation results were very encouraging (80%
coverage).
A poster from Bihar, India, (Pathak
et al.) interestingly reflected that im-

37

SIGHT AND LIFE

munization coverage improved
along with VAC coverage. This
showed the beneficial effect of linking a vitamin A supplementation program to other components such as
immunization.

private sector, donors, civil society)
resulted in the successful involvement of the only vegetable oil producer of the country in fortification.
The poster provides lessons that will
be helpful for others.

In Guinea, National Micronutrient
Supplementation programs include
twice-yearly vitamin A supplementation for children aged 6–59 months
and iron/folate and chloroquine tablet distribution during pregnancy. A
cross-sectional survey was conducted in Guinea (Touaoro et al.) to
evaluate these programs and the
Knowledge, Attitude and Practice
(KAP) of health workers regarding
micronutrient deficiency. It was found
that there is a substantial difference
between the official VAC coverage
rate and the coverage rate found in
this study (93% and 67% respectively). However the iron/folate and
chloroquine supplementation program was found to be efficient in
reaching a large population of pregnant women (80.4% and 90.8% respectively). It was also suggested
that to reduce micronutrient deficiencies, nutrition should be reinforced
in pre-service and in-service curricula.

Similar findings with regard to multisector collaboration have been seen
in the Economic Community of West
African States (ECOWAS) (Thiam et
al.). The ECOWAS Nutrition Forum
has taken up a prominent role in
advocacy, technology update, exchange of information on best practices and capacity building. It has
also been a catalyst in donor coordination in the region.
In Zambia (Mwela et al.), the health
system was decentralized in 1996,
resulting in some confusion regarding the source of funding for the VAS
program. The National Food and
Nutrition Commission played an important role in advocacy for a VAS
program to the Inter-sectoral Committee on Child Health, in combination with good results of the integration of the VAS into Child Health
Weeks; the national government
encouraged all districts to allocate
for VAS in the regular budget.

A poster from Mali (Cissé et al.)
shared the experience in setting up
oil fortification with vitamin A. Collaboration at all levels (government,

As with the previous IVACG meetings, two separate symposia followed the XXII IVACG meeting, focusing
on the worldwide problems of iron and zinc deficiency.

2004 INACG symposium and IZiNCG symposium,
18–19 November 2004, Lima, Peru
Maria Wijaya-Erhardt MSc, Juergen Erhardt PhD, SEAMEO-TROPMED, Regional Center
for Community Nutrition, University of Indonesia, P.O. Box 3852, Jakarta 10038, Indonesia, mail@nutrisurvey.de

International Nutritional Anemia Consultative Group
(2004 INACG Symposium). Iron deficiency in early
life: Challenges and progress
Dr Frances Davidson from USAID
opened the INACG meeting and
called for attention to focus on
state–of-the-art research and in-

novative programming for the
most vulnerable populations in
relation to iron deficiency – infants, children and pregnant

women. This was followed by two
presentations about ‘Maternal
nutritional status, fetal growth and
iron status during infancy’ and
‘Iron requirements and iron status during infancy’.
In Spring 2004 a WHO/CDC
meeting was organized to find a
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standard set of indicators to
measure iron status. A combined
measurement of hemoglobin, ferritin and transferrin receptors
seems to be the most useful indicator for assessing the iron status of populations. Since ferritin
levels are raised during infection,
measurement of CRP as an indicator for infection is also recommended. It is obvious that this approach is not a simple or inexpensive way to measure iron status.
One controversial topic at this
INACG meeting was data from
two iron supplementation studies
in Tanzania and Nepal (areas with
and without malaria). There was
a significantly higher risk for morbidity and possibly mortality in
non-anemic children in malaria
endemic regions when they receive iron/folic acid supplements.
In Nepal, where there is no malaria but there are other infectious
diseases, this effect could not be
found. Further research is needed
to evaluate the appropriate recommendations for universal iron/
folic acid supplementation in malaria endemic regions and potential strategies for targeting children who are iron-deficient. These
are the ones who would benefit
from the supplementation, with
positive effects on motor and cognitive development and later
achievements in school.
In the Program Implementation
session, studies from Asia and
Africa demonstrated that fortification of staple foods and condiments with iron salts is a valid
approach to reducing iron deficiency anemia in children and
women who are at risk. De-worming and vitamin A supplementation are additional factors in reducing anemia.
Further information on the INACG
meeting with the abstracts of the
presentations can be found at
http://inacg.ilsi.org/

38

NEWSLETTER 1/2005

International Zinc Nutrition Consultative Group
(IZiNCG Symposium)
Moving Zinc into the Micronutrient Program Agenda
The IZiNCG meeting opened with
an overview of zinc function and
nutrition. Zinc is present in every
living cell and involved in more
than 300 enzymes and other proteins. It is conserved very well in
the body by decreasing excretion
and increasing absorption, and in
severe cases by reducing growth
and breaking down muscles. Zinc
is critical for normal growth, immunity and neurocognitive function. These topics were further
discussed in presentations of zinc
and developmental outcomes,
susceptibility to and treatment of
pneumonia and zinc as adjunct
therapy for HIV infected persons.
Conclusions of these presentations were:
- zinc supplementation can have
a positive influence on developmental outcomes
- 70 mg of zinc once weekly reduces pneumonia, severe pneumonia and mortality in young children in Bangladesh and
- zinc supplementation is safe in
HIV infected persons and has
positive effects on the frequency
of diarrhea and pneumonia.
The second session contained
presentations about experiences
in national assessments and situation analysis. Large-scale surveys completed in Mexico and
New Zealand were useful for identifying high-risk segments of a
population. Even in a country like
New Zealand, which is not considered to have a problem with
zinc deficiency, there are parts of
the population which are at risk.
The third and fourth sessions
were about programmatic experiences and recommendations
regarding zinc supplementation
and fortification.

A new recommendation from
WHO and UNICEF for zinc in the
treatment of diarrhea is to give
children 10–20 mg zinc/day for
10–14 days, distributed with ORS.
Because of its positive effects, it
is estimated that country-wide
zinc supplementation during
diarrhea in Bangladesh could reduce under-five mortality by
400,000–500,000 lives per year.
Zinc supplementation could have
a slight negative impact on the
effect of iron supplementation but
zinc alone does not seem to have
a negative impact on iron status
and is safe and efficacious.
Fortification programs are recommended in high-risk populations
to increase dietary Zn intakes.
Milk and cereal products are the
most common foods fortified with
zinc sulfate or zinc oxide, the two
least expensive zinc forms which
are generally recognized as safe
for human nutrition and have no
negative impact on the sensory
properties of foods in the recommended concentration. Reliable
dietary data is necessary to design fortification programs, and
information on food zinc and
phytate content are needed. Several countries have initiated largescale zinc fortification programs
but additional information is still
needed on the nutritional and
functional impacts of these interventions.
Further information on this
IZiNCG Symposium can be found
at: http://izincg.ucdavis.edu. This
website also contains a link to a
supplement of the Food and Nutrition Bulletin which is currently
the most comprehensive and up–
to-date collection of information
about zinc in human nutrition.
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Prevention and control of vitamin A deficiency in
Cameroon
Gouado Innocent, Faculty of Science, University of Douala, Cameroon; Ejoh Abba Richard, Department of Food Sciences and Nutrition, University of Ngaoundéré, Cameroun

The problem

Situation in Cameroon

Vitamin A deficiency (VAD) is
caused by insufficient intake of
foods rich in vitamin A or provitamin A carotenoids to meet the requirements for growth, infections,
pregnancy and lactation (WHO,
1996). As indicated by the work
of West (2002), vitamin A deficiency affects yearly close to 127
million children of pre-school age
and more than 7.2 million pregnant women. Similarly each year
4.4 million children and more than
6 million women have xerophthalmia, a major consequence of this
deficiency. An estimated 250,000
children of preschool age become
blind each year (WHO, 1992) due
to VAD. This makes VAD a serious cause of morbidity and infant
and maternal mortality (Humphrey et al. 1996).

Cameroon is a country in Central
Africa, with a very diverse climate,
ranging from the Sahel zone in the
north, through the sub-equatorial
climate and vegetation in the
southern and eastern provinces to
the tropical and temperate climate
in the west and north-west provinces and the coastal zones. Because of the ecological diversity
the foods (tubers, cereals, fruits
and vegetables) which are currently produced in the different
regions are also very diverse. In
spite of this, nutritional problems
still exist, as revealed by results
of food surveys. The national food
survey on VAD and anemia (Kollo
et al. 2001) showed vitamin A deficiency to be a major public health
problem in Cameroon.

In Cameroon, the development of
a strategy to eradicate VAD as a
priority health problem which affects childhood was implemented
in several phases.

Experiment with the production of
chips in the biochemistry laboratory.

international organizations MSP,
UNICEF, Helen Keller World
Wide, SIGHT AND LIFE and
WHO, to launch the national survey on Vitamin A and iron deficiency.
This first survey covering the entire territory showed that VAD as
determined by serum retinol levels affects 38.8% of the children.
The prevalence of this deficiency
varies from 24.9% in the high plateaus of the west to 35.10% in the
coastal zone and 38% in the forest zone. This problem affects
both sexes and all age groups.
However, the same survey reveals that palm oil is widely consumed in the south of the country
though bleaching is widely
practiced (Kollo et al, 2001)

Localization and
prevalence
Results were collected in
two major stages, Research in rural and urban
zones or in some specific
population groups (Gimou
et al, 1993, Goupeyou
1996, Gouado et al,1997,
1998; Sibetcheu et al
1999, Zambou et al, 1999)
revealed that there are
many areas in which VAD
is permanent. Those most
affected are children, the
rural population and those
infected by diseases like
malaria and measles.
These data were used to
raise the awareness of
public health authorities
and, with the support of

A great variety of fruits, symbol of diversity in
Cameroon.
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For some time now research work
has been focusing on the means
and solutions for prevention, control or eradication of VAD in the
entire country.

Causes of VAD
In spite of the large diversity of
foods rich in vitamin A (milk and
milk products, animal liver, meat,
eggs) or provitamin A (red palm
oil, fruits and vegetables) these
are not within the reach of all social groups. Moreover, traditional
processing (bleaching of oil, excessive cooking of leafy vegetables) or technological treatment of
foods (sun drying of vegetables),
in association with the seasonal
shortages of food, increases or
provokes these deficiencies
which are more aggravated in
cases of infections like malaria
and measles.
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where this oil is not part of the food
habits of the population resulted
in a reduction of the prevalence
to 27.27%. It was found that the
oil can easily be incorporated into
the diet of the indigenous population (Gouado and Mbiapo, 2001).
Unfortunately, the purchasing
power of the population is low, limiting the possibility for them to use
the oil. Thus a national price harmonization was proposed for
this important food product, as is
already practiced for other products, such as beer.

Trials on food supplementation
with palm oil in two Sahel villages

The other rich sources of carotenoid provitamin A, such as the αcarotene, β-carotene and β-cryptoxanthin found in sweet potatoes,
and yams (yellow, red and orange
varieties), carrots, mangoes, pawpaw, tomatoes, water melon,
guava and leafy vegetables are
produced and consumed seasonally. Development projects and
training centers for techniques of
food processing have been very
useful in improving availability of
foods rich in provitamin A all
through the year. Examples include natural juice production or
the amelioration of methods of
production of banana and plantain
chips from very rich sources of βcarotene, as well as the amelioration and promotion of drying of
fruits and vegetables using solar
energy.

A large pawpaw plantation (Solo
variety) in the volcanic littoral region.

Agricultural research is trying to
diversify the sources and improve
the yields of foods rich in provitamin A, for example in the volcanic
littoral region, in recent years high
yielding Solo varieties of pawpaw
are being produced in abundance. Studies are also being
carried out in the Nutrition and
Public Health Laboratory of the
Faculty of Science, University of
Douala, on the bioavailability of
provitamin A carotenoids (α-carotene, β-carotene, β-cryptoxanthin) of four fruits (mangoes, papaya, guavas and water melon)
commonly consumed in Cameroon. Other studies on process-

Prevention and control
strategies
For prevention and control to be
efficient it is necessary to consider
dietary habits and the natural food
resources available in each region
or population group. It is in this
domain that a lot of research is
focused.
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Varieties of plantains that are rich in
carotenoids (experiments in the Institute of Agricultural Research,
Njombé).
ing and preservation of vitamin A
rich sources of fruits and vegetables are currently going on in the
Food Science and Nutrition Department of the University of
Ngaoundéré. These studies will
provide information on the best
sources of fruits and vegetables
and best method of processing
and preservation that will minimize losses of this nutrient and
optimize provitamin A intake and
availability throughout the year.
The nutrition education of women
who visit the prenatal clinics (Centre de protection maternelle et infantile – PMI) has been institutionalized, but it remains to review the
school program with the aim of
including the notion of nutrition, in
preparation for the “world free
from hunger”.

Promotion of home
gardening is gaining
more grounds
Distribution of vitamin A capsules
on National Vaccination Day has
been effective in some regions of
the country. However, the coverage is still low and there needs to
be a twice yearly distribution for
proper follow up.
A program for micronutrient deficiency (zinc, magnesium, calcium, selenium, and vitamins A
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and E) and malaria is presently
going on.

Conclusion
Cameroon is a country with rich
agricultural diversity. Many efforts
have been deployed for the prevention and control of micronutrient deficiency, notably VAD. For
an effective campaign against
these deficiencies it is important
to have co-ordination and a follow-up team (made up of several
partners: NGOs, educationists,
researchers, personnel in health,
agriculture, social welfare and
women’s affairs) as in the case for
HIV/AIDS and malaria. This will
lead to the orientation and combination of all efforts towards a
common objective.
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Report on activities linked to the battle against
vitamin A deficiency
Dr P Mayala, Vanga Hospital, Kinshasa, Democratic Republic of the Congo

Training seminar
The Vanga Baptist mission organized a training seminar from 5–6
February 2004 on the subject of
“Vitamin A deficiency: the reality
and the strategy to combat it”.
This opportunity arose as a result
of financial support from SIGHT
AND LIFE. The aim of the seminar was to enable participants to
show the importance of an adequate supply of vitamin A to rural populations, to recognize
symptoms of deficiency in the vitamin, to administer preventive
and curative doses and to apply
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the strategy to combat vitamin A
deficiency correctly.

Screening
Since epidemiological data are
available in our region, we have
researched the cases of deficiency and predisposing illnesses
among children in pediatric hospital units and in the nutritional
centre in Vanga hospital. An investigation into specific symptoms
and an eye examination were carried out on 60 children. No cases
of obvious deficiency were found
but 53 children, that is, 88%, presented predisposing illnesses, in
particular kwashiorkor.

Survey of prevalence
The results obtained during
screening led us to study the

42

prevalence of vitamin A deficiency
within the population. In 2003, in
the Vanga health area, 48% of
children below 5 years of age
were malnourished and malnutrition represents the primary cause
of death. The survey describes
the population of children below
5 years of age from three locations (750 children) in terms of
factors and signs of vitamin A deficiency. During the survey we
were able to treat the cases found
with vitamin A capsules provided
by the SIGHT AND LIFE Task
Force.
The results of the survey are summarized below. Among the 750
children studied, the rate of
kwashiorkor was 3.5%, while no
child had had measles. Repeated
and prolonged diarrhea and persistent eye infections were a prob-
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lem in 0.1% of the children, while
0.4% of them presented with a
productive and persistent cough.
Just one child (representing 0.1%)
suffered from night blindness.

Conclusion
Clinical vitamin A deficiency is
very rare in our rural health region
where foodstuffs rich in vitamin A
are available. Protein-calorie malnutrition is the main factor predisposing children below 5 years of
age to vitamin A deficiency. We
would like to thank SIGHT AND
LIFE for their support of this work,
both the financial support and the
supply of vitamin A capsules and
educational material.
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Measles, malnutrition and malabsorption (3-Ms)
management in children
Mahendra Chalise, Helpless Rehabilitation Society, Arubari, GPO Box 8619, Katmandu,
Nepal

Introduction
Blindness and childhood mortality due to vitamin A deficiency is
still a severe public health problem in Nepal. Several programs
have been launched in the country but it is a well-known fact that
this problem cannot be tackled by
implementing one or two measures alone. The elimination of
poverty, immunization coverage,
access to health care facilities, a
high literacy rate, an increment in
knowledge about sources of vitamin A rich foods, an improvement
in dietary habits, hygiene and
sanitation, etc. have to go together if we really want to eliminate this problem.
This is a report of HRS activities
based on the fund provided by
SIGHT AND LIFE. The program
was implemented as an intervention for early identification and
management of children with
measles, malnutrition and malabsorption (chronic diarrhea) utilizing existing health care facilities.
Children reported with measles,
malnutrition and malabsorption
(3-Ms) were recorded at the
health post or sub-health post of
the program area, treated with the
vitamin A capsule as per standard vitamin A treatment protocol,
the knowledge, attitude and practices of mothers assessed and
home-based nutrition education
delivered by professionals to the
child’s doorstep.

Objective
The objective was to implement
an intervention program which
could effectively reach the vulnerable groups and thus help in re-

ducing childhood mortality and
blindness.
This was achieved by assessing
the knowledge, attitude, and practices (KAP) of mothers regarding
child nutrition and wellbeing before and after the intervention.
The behavior of mothers and
household members was monitored and coaching was provided
to identify and overcome constraints to behavior change.
Those not previously reachable
were reached through early identification and management of children with measles, malnutrition
and malabsorption. Awareness
was created among specific target groups regarding prevention
and the timely use of available
health care services.

Methods
Areas of the northeastern Katmandu valley were selected, and
based on previous experience
priority was given to those communities where the prevalence of
vitamin A deficiency was found to
be comparatively high. Prior to
starting the program, the District
Public Health Officer of the Ministry of Health was contacted and
briefed about the activities. Some
necessary vitamin A related education materials were collected
from the National Vitamin A program (NTAG) and some from Nepal Netra Jyoti Sangh (NNJS).
Six health posts (HP) were used
to implement the activities. The
HP is a first contact place for any
people with health problems in the
community. Each HP provides
promotive and preventive health
care services to a total population

of about 5–7 thousand. There are
Female Community Health Volunteers (FCHVs) for every 2–5 hundred people whose task is to deliver primary health care messages to every family member in
the community. Optimal use is
being made of this important manpower by providing them with orientation training prior to starting
the program. FCHVs early identified and referred cases of 3-Ms
in the community. Cases of 3-Ms
children under 12 years of age
were recorded and vitamin A
awareness activities implemented
at the six assigned health posts
of the area. Vitamin A capsules
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Regarding the duration of
breastfeeding, about 10% of
mothers said they did not know,
15% thought they should feed as
long as there was a supply of
breast milk and 75% said they
should breastfeed their child at
least for two years.
On the question of what to do
when the child has measles or
diarrhea, 45% said they take their
child to the nearest health post,
18% said a child does not need
any treatment for such problems
and 37% said they use traditional
remedies.
were given as per standard treatment protocol. Similarly, teachers
of each school in the program areas were also oriented in early
identification and referrals of 3-Ms
followed by a nutrition awareness
campaign at school level. With the
help of FCHVs, cases of 3-Ms
were monitored and their homes
visited once a month, when nutrition education was delivered.
The preparation of nutritious food
was demonstrated and nutritious
food supplied to some of the very
badly affected children at HRS
Day Care cum Educational
Center, where about 65 Carpet
Workers’ children are benefiting
from our help.

Achievements and
summary
A total of 178 children under 10
years of age suffering from measles, malnutrition and malabsorption benefited directly from the
program through timely detection
and treatment.

About 70% of mothers still do not
know about the causes of vitamin
A deficiency among children,
about 80% did not know about preventive measures and very few
mothers were using health care
facilities during illnesses (3-Ms).
The mothers of the children benefited from the nutrition education
delivered and were also taught
about regular feeding of their children with vitamin A rich diets and
giving special attention during illnesses.
In the one-year period a total of
178 cases (4.33%) of 3-Ms were
detected and treated from among
4112 children less than 10 years
of age. Most of these children
were less than three years old.

Knowledge among
mothers
HRS assessed knowledge, attitude and practice (KAP) by interviewing 1242 mothers at the same
HPs where the children were
treated. Questions were about vitamin A and other topics such as
breastfeeding
About 70% of mothers still do not
know about the causes of vitamin
A deficiency among children, and
except at the Jorpati HP, about
80% had no knowledge of preventive measures.

Lesson learnt
Providing adequate services and
access to the health care services
is not in itself sufficient for people
with a low educational status.
They need to be made aware and
educated about the services provided and what they are for. We
have found a considerable increase in the percentage of mothers taking their children to receive
a vitamin A capsule during mass
distribution. However, the majority of mothers still did not realize
their importance and why they
were being distributed. Public
health planners should take this
into consideration so that people
will demand such programs in the
future. In comparison to the other
areas under study, the people of
the Jorpati HP were found to be
much more aware about nutritionrelated matters. This is because
all HRS activity for the last 10
years has been focused in this
area. This also indicates that there
should be continuity in programs
to create awareness and change
people’s behavior.
In conclusion: it is important to
control predisposing factors like 3Ms first, before vitamin A deficiency and childhood mortality
can be reduced.
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Report on the utilization of vitamin A capsules
Dr Ashfaq Ali Khan, Chief Executive Officer, Marie Adelaide Leprosy Centre, Saddar,
Karachi, Pakistan

Background information
The journey of leprosy control in
Pakistan started in 1956 in
Karachi, from a tiny shed built by
the leprosy patients themselves
from wooden fruit crates, under
the guidance of a young Mexican
Sister. In 1960, Dr. Ruth Pfau, a
young German doctor, joined the
leprosy work and gradually developed it into the National Leprosy
Control Program. The comprehensive approach attended to the
medical as well as the social problems of the patients, who lived in
absolute poverty and isolation.
The Marie Adelaide Leprosy
Center has now grown into a
country-wide Leprosy Control
Program, gradually linking up with
the Provincial Health Departments and working in the major
part of Pakistan including Northern Area and Azad Kashmir
through more than 160 Leprosy /
TB / Eye clinics.
In 1996 the Marie Adelaide Leprosy Center achieved its objectives of Leprosy Control through
its hard working, motivated and
efficient field force. However,
eradication will still take 50–60
years, mainly because leprosy
has a very long and variable incubation period from 3 to 40
years.
Thus arises the need to include
other health disciplines to guarantee the presence of leprosy
technicians in the field. Ophthalmology was always familiar to
them, as leprosy is one of the systemic diseases having most ocular complications. The average
age is increasing, and eye diseases are or will be associated

with almost everybody above the
age of 40. With poor hygienic conditions, malnutrition, etc. the
chance of children having eye diseases is quite high, as seen in vitamin A deficiency and trachoma.
In the late eighties, it was decided
to initiate a primary Eye Care Programme, and Balochistan, being
the largest and most sparsely
populated province with least
number of ophthalmologists, was
selected. Leprosy technicians
with some basic training in eye
diseases were retrained as Leprosy Ophthalmic Technicians
(LOTs) by well reputed institutions. The LOTs start their work
doing OPD’s, house to house and
random surveys, school screening along with health education.
They treat common conditions like
conjunctivitis, trachoma, refractive
errors and vitamin A deficiency and
record curable / non-curable blindness to provide / facilitate optimal
management. Surgical camps
were arranged to relieve the suffering of the poor and out-reached
population at their doorsteps.

Situation analysis
Blindness prevalence in
Pakistan
1.78%
Sindh
1.14%
Balochistan
2.69%
NWFP
1.00%
Punjab
2.17%
Eighty percent of blindness is curable / preventable. Cataract is the
major cause of blindness at 60–
70% of total blindness. Other
major causes include refractive
errors, trachoma, vitamin A deficiency, glaucoma, trauma and
others.

Eight out of 10 people live in rural
areas with meager income, lack
of roads and transport and negligible medical facilities. The female
population always lacks timely
medical / surgical intervention
because of the social structure.
Nearly 48% of Pakistani children
suffer from vitamin A deficiency,
and enhancing its supplement
could help decrease child mortality by 25%.
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throughout the country twice a
year. During these days teams go
door-to-door asking about children under 5 years of age. Such
children are registered and are
given the age-specific prophylactic dose.

One to two million pregnant mothers suffer from VAD in South Asia
and nearly 60,000 women die of
childbirth-related deficiency,
mostly caused by complications
which could be reduced through
better nutrition, including provision of vitamin A.
Overall child mortality could be
reduced by 25% through the supplement of vitamin A, as deaths
caused by measles have been
reduced by 50% and those
caused by diarrhea by 40%.
Vitamin A supplementation is vital to combat infections. Every
year, 200,000 children die in Pakistan of diarrhea and 250,000 of
pneumonia. Vitamin A is the best
remedy to counter these severe
consequences.
There was the felt need for integrating children’s vitamin A supplementation with routine immunization to ensure optimum effect
and in the last couple of years vitamin A supplementation has become an essential part of National
Immunization Days, along with
polio, in children under 5 years of
age.
The micronutrient status of Pakistan is quite low in the world and
according to a survey conducted
in the slums of Karachi, almost
half of the children under 6 years
of age were suffering from subclinical vitamin A deficiency (Food
consumption survey for micro
nutrient fortification in Pakistan by
N Hafeez, M Khan and others,
XIX IVACG Meeting, March
1999). A recent nutrition survey
carried out after a gap of five years
to assess the nutritional status of
children in the country revealed
that the deficiency of vitamin A,

www.sightandlife.org
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which was 35% five years ago,
had been reduced to 11%, reflecting the successful implementation
of vitamin A supplement programmes.
There is a need to highlight the
importance of food containing vitamin A such as meat, milk, corn
flour, liver and green vegetables
for children, as some of them
have a high level of carotene content, which helps produce vitamin
A. There is a need to fortify cooking oil and vanaspati ghee, good
sources to overcome deficiency of
vitamin A in children and this kind
of fortification is a common practice in foreign countries.
Administration of vitamin A supplements to mothers three days
after delivery helped them to cater to the requirements of newborn children for the first six
months and adherence with the
present program is likely to produce more beneficial results in
future. An advocacy seminar on
vitamin A was organized by the
Health Oriented Preventive Education (HOPE) in collaboration
with UNICEF.

Vitamin A supplementation methodology
of the Marie Adelaide
Leprosy Centre
Being employees of Provincial
Governments, Leprosy Ophthalmic Technicians are actively involved in the National Immunization drive against polio and vitamin A deficiency conducted

The blindness control activities of
the Marie Adelaide Leprosy Centre are based on primary eye care.
Trained technicians conduct
OPDs and school surveys in the
most neglected urban and rural
areas to screen the population for
cataract, trachoma, vitamin A deficiency, refractive errors and
other causes of curable and preventable blindness. They provide
/ facilitate optimal management
like provision of tetracycline eye
ointment or age-specific doses of
vitamin A, and arrange necessary
surgeries besides giving mobility
and sensitivity training to any incurably blind person.
As the nutritional status in the
country is quite low and 30–35%
of the population is living below
the poverty line, vitamin A deficiency is not uncommon in
school-going children, especially
Bitot’s spot (X1B) and night blindness (XN).
Our target population for vitamin
A supplementation is children in
the age group of 6–10 years.
Our teams conduct school and
population surveys in underserved and remote areas to detect children of school-going age
with clinical vitamin A deficiency
or apparent malnutrition (usual
daily meals of bread and black
tea) at risk of developing vitamin
A deficiency. Our teams ensure
provision of full therapeutic or prophylactic (age-specific) doses to
needy children with regular followups to avoid and prevent this unnecessary blindness.
We thank SIGHT AND LIFE for
the vitamin A capsules.
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Training trainers for early detection of xerophthalmia in West Java Province
Syumarti1 MD, Cicendo Eye Hospital, Jalan Cicendo, Bandung 40117, West Java, Indonesia

Introduction
Xerophthalmia needs serious attention in West Java Province, especially after the economic crisis.
The program to distribute vitamin
A has been implemented, but we
still find xerophthalmia in some
areas of Indonesia (South
Sumatra and West Nusa
Tenggara provinces). This is a
reminder that we need another
way to solve the xerophthalmia
problem.
Cases of xerophthalmia decreased in number before the
economic crisis, with the result
that health workers in the field are
forgetting the signs and symptoms of the condition, and also the
risk factors associated with
xerophthalmia, delaying its detection. Malnutrition is one of these
risk factors, and because of the
economic crisis, many children
under 5 years old have been
found to suffer from malnutrition
in West Java Province.

to spread information about xerophthalmia to other health workers in
their own areas, as well as manage xerophthalmia themselves.
Topics covered by the training include:
• Understanding the anatomy
of the eye
• Understanding about
xerophthalmia
• Explaining early detection
of xerophthalmia
• Explaining the diagnosis,
management and referral
of xerophthalmia
• Explaining about prevention
of xerophthalmia
• Passing on training in their
own area to local health
workers who work directly
with the community.

Discussion
The field work was carried out in
to two areas (Andir sub-district in
Bandung city and Ciparay subdistrict in Bandung district), where
children were measured to as-

To encourage early detection of
xerophthalmia, the West Java
Province government provided
training for trainers for general
practitioners, nutritionists and
nurses working in all the districts
and cities of West Java Province
(9 cities and 16 districts).

Aim and objectives
After taking part in the training,
which includes a series of lectures,
participants should understand
about xerophthalmia and be able
1 was one of the Students supported

last year to study in London by
SIGHT AND LIFE.

Teaching in class.

sess their nutritional status on the
basis of body weight and height.
The eyes of children with low body
weight were examined to determine whether they have xerophthalmia.

Facilitators
Ophthalmologists from Cicendo
Eye Hospital,
Manager of the Health Office Nutrition Program, West Java Province,
Manager of the Health Office Specific Health Care Program, West
Java Province

Participants
There were about 77 participants
from all districts and cities in West
Java Province, consisting of general practitioners, nutritionists and
nurses. We divided them into two
parallel classes. The two
facilitators, both from Cicendo
Eye Hospital, were Dr Syumarti
(Ophth) and Dr Bambang Setio
Adji (Ophth).
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Cadres and a participant measuring a child’s body weight (left). A participant examining a child’s eyes. The author
examining a child’s eyes (right).
Data has been collected on the
field work: In Andir sub-district in
Bandung city 444 children were
examined and their nutritional status found to be as follows:
• 13 with very low weight (2.9%)
• 93 with low weight (20.9%)
• 331 with good weight (74.5%)
• 7 with overweight (1.6%)

No cases of xerophthalmia were
found.
In Ciparay sub-district in Bandung
district 289 children were examined. Their nutrutional status was:
• 14 with very low weight (4.8%)
• 46 with low weight (15.9%)
• 227 with good weight (78.5%)
• 2 with overweight (0.7%)

We found no clinical signs of
xerophthalmia in children with
very low and low weight in these
areas. Since we did not take blood
samples for the determination of
serum retinol we could not assess
subclinical xerophthalmia.

Promoting eye health through educational
programs in the community
Dr Lin Yan, 202-1, Building 11, No.7 Dong Jiao Min Xiang, Dong Cheng District, Beijing
100730, China

Background
It is well known that vitamin A deficiency impairs eye health and
the immune system, increasing
the risk of child mortality by about
23% (1,2). However, it is not easy
to convince staff working with
health authorities in developing
countries to believe this and take
appropriate action. In the past ten
years, SIGHT AND LIFE has been
supporting our attempts to improve this situation through the
publication of educational materials in local Chinese languages.
These publications cover three
main areas:
1.Educational material on vitamin
A deficiency and its impact on
health (Vitamin A deficiency and
xerophthalmia: Vitamin information status paper; SIGHT
AND LIFE Manual on vitamin A

deficiency disorder, 1st & 2nd
editions; SIGHT AND LIFE
slides on vitamin A deficiency
disorder)
2.Specific technology for assessment (Assessment of vitamin A
status by impression cytology)
3.General information on eye
health (Healthy Eyes Activity
Book, Chinese, Tibetan and
English versions).

Desert in Gangcha County in Qinghai.

The Healthy Eyes Activity Book
(HEAB) is an active teaching material used to promote eye health
in the community. With the support of SIGHT AND LIFE the
HEAB has been translated into
Mandarin, one of the most widely
spoken Chinese languages. Copies of the HEAB were distributed
throughout Mainland China in
April 2003 and are used primarily
by those working in primary
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school, kindergarten and other
educational institutions. Staff involved in primary health care, children’s health and health promotion also use the HEAB to deliver
eye care knowledge to the public.
Later in 2003, following a request
by the Department of Health and
Department of Education in
Shannan Prefecture, Tibet, as
well as some non-governmental
organizations (NGOs) working in
Tibet, the HEAB was translated
into Tibetan. The first copies were
distributed to primary and middle
schools and proved so popular
that the book was reprinted in
September 2004 (3).

Distribution – problems
and solutions
China has a comprehensive
medical and health administrative
system nationwide, consisting of
the Ministry of Health, Provincial
Departments of Health, Prefecture Health Bureaus and County
Health Bureaus. This should provide an efficient distribution network for educational materials,
and in the initial phase, from 19941996, publications were mainly
distributed through this system.
However, after several years painful experience, we have found that
this system alone is not sufficient
to ensure publications reach their
target users. We found the main
reasons to be: 1. Lack of funds;
2. Lack of dedicated staff; 3.Lack
of public awareness

Children in Gangcha County in Qinghai reported to have night blindness.
Recently we have been using
more innovative approaches, including:
1.Collaboration with NGOs involved in the delivery of primary
eye care or primary health care;
2.Collaboration with professional
associations such as the National Committee for Prevention
of Blindness and the Association of Rural Health Workers;
3.Distribution during professional
meetings and training courses;
4.Responding to individual requests.
Tibet is a good example of the
problems faced and innovative
responses. Due to its high alti-

SIGHT AND LIFE supports distribution from the central to provincial levels, but redistribution must
be funded by the provincial, prefecture and county authorities,
who often do not have sufficient
funds for the task. Due to lack of
interest and awareness of the
problems, staff at these levels fail
to promote the materials and
sometimes distribute them to people unable to make full use of
them.

In Tibet: right the author Lin Yan.

tude, poor transportation and lack
of primary health care services,
the health status of Tibetans is
much poorer than that of other
Chinese. Therefore, in addition to
the Chinese Government, more
and more international NGOs are
providing support to improve the
health, including eye health, of the
Tibetan people. Originally the
HEAB was distributed through the
health administrative system in
Tibet, but the book was reprinted
mainly in response to requests
coming from various NGOs and
government organizations with
eye health programs in Tibet or
other parts of China. These include the British NGOs Save the
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Children and KunDe, the Swiss
Red Cross and the USA-based
Seva Foundation, all of which are
using the three language versions
of the HEAB to train teachers and
community health workers, as well
as distributing them – in particular
the Tibetan version – to schools.
On 24–27 May 2002, the Tibetan
Health Bureau, Tibet Development Fund and Seva Foundation
(USA) jointly organized a Tibet
Eye Care Workshop in Lhasa. At
the request of the organizers, the
writer dispatched the SIGHT AND
LIFE Manual on vitamin A deficiency disorder (VADD manual) to
every participant, together with
the WHO publication SAFE strategy: preventing trachoma.
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The VADD manual has been delivered to the medical administrations and disease control centers
in Guangxi Province and Qinghai
Province. 42.7% of children in rural Guangxi suffer from vitamin A
deficiency. About 30% of the population of Qinghai Province are nomads with virtually no access to
health services and their overall
health status is unknown. It is difficult to meet their vitamin needs
under these circumstances.
Kuandian County in Liaoning
Province has been implementing
an eye care project supported by
Christoffel-Blindenmission (CBM)
since 2001. One of the components of the project is to provide
training for township doctors and
village health workers in primary
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eye care via various training
courses. We have used this opportunity to promote knowledge of
vitamin A through a 2-hour teaching session using the VADD
manual as a textbook for every
participant. It was much appreciated by township doctors and village health workers.
In the past decade, outbreaks of
vitamin A deficiency in animal husbandry settings have been reported in China due to long-term
feeding with single-product fodder. Therefore the VADD manual
has been provided to the Ministry
of Agriculture Department of Animal Production and Health, the
National Reference Laboratory of
Animal Disease and other related
institutions.

Public health staff in Hainan Tibetan Prefecture and Huangnan Tibetan Prefecture of Qinghai Province using the
VADD manual.
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In the Hulunbeier Prefecture in
Inner Mongolia, where most inhabitants are nomads depending
on animal husbandry, the prefecture has been receiving support
to control tuberculosis, including
a health promotion strategy. Although there is no available data
to demonstrate the possible linkage between tuberculosis and vitamin A deficiency, the medical
staff still believes that it would be
beneficial to encourage patients
to eat more vitamin A rich food:
the VADD manual was sent to the
Prefecture Tuberculosis Control
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Center and many other health institutions in 2003.
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tribute it to all the counties in the
prefecture.
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Community Eye Health at the London School of
Hygiene and Tropical Medicine: SIGHT AND LIFE
supported students
SIGHT AND LIFE continued to cofund training in Community Eye
Health at the International Centre for Eye Health in London. Although we also support the development of courses overseas, the
people trained in London will become trainers in their own countries, so the continued support of
the courses in London is important to build up a trained faculty
to teach community eye health in
overseas countries.

mology (duration of training inclusive). I was employed as a Lecturer in the Faculty of Medical
Sciences, University of Jos-Nigeria in May 2004 and hopefully
shall be employed as a Consultant Community Ophthalmologist
at the Jos University Teaching
Hospital, Nigeria on completion
of the Master degree course in
Community Eye Health at the
London School of Hygiene and
Tropical Medicine.

Below is some information from
this year’s MSc students from Nigeria, Tanzania and The Gambia
who were supported by SIGHT
AND LIFE.

My job entails clinical work in ophthalmology, training of resident
doctors in ophthalmology and
family medicine, medical students, community health officers
and nurses. I am also involved in
research work and in delivering
community-based eye care services.

Dr Perpetua Ojo Odugbo
I am a Nigerian. I studied Human
Medicine at the Ahmadu Bello
University Zaria-Nigeria. I was a
Fellow of the West African
College of Surgeons (FWACS)
and a Fellow of the Medical
College of Ophthalmologists
(FMCophth). I have seven years
working experience in ophthal-

My studies in London have been
quite challenging and rewarding.
My knowledge and skills in sciences necessary to conduct epidemiological and qualitative research have improved immensely. My knowledge of the

epidemiology of blinding eye diseases has been further broadened and the entire concept and
planning of “Vision 2020” and its
achievements has been adequately explained. My computer
skills, especially in the area of
Data Management, have improved immensely. There is so
much to learn, and so many challenges. I am facing them with a
lot of enthusiasm and I am looking forward to being fully equipped
to work efficiently as a community
ophthalmologist.
The majority of the causes of
childhood blindness in Nigeria are
either preventable or treatable.
Children are the most precious
resources of families. A blind child
is a tragedy for his/her family. A
child whose blindness could have
been prevented or cured is an
even greater disaster. Vitamin A
deficiency is a leading cause of
childhood blindness in Nigeria. As
part of my course, I intend to conduct a “Blind school survey in Plateau and surrounding states in
Nigeria” with the sole aim of find-
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ing out what proportion of childhood blindness is still attributable
to vitamin A deficiency in the
study area and to also find out
more about the underlying risk
factors that predispose to VAD
and blindness from VAD. This will
provide additional information
which can help inform further
public health interventions. I am
indeed very grateful to SIGHT
AND LIFE for partaking in sponsoring me for this course.

Dr Ida M Ngowi
I am taking the MSc in Community Eye Health at the London
School of Hygiene and Tropical
Medicine, in London. Before joining this institution I worked in Tanzania in the Songea Government
Regional Hospital. Songea is in
the southern part of Tanzania,
known as the Southern Highlands. This region is bordered by
Mozambique in the south, and
Malawi to the west. To the north
there are the Morogoro and
Mbeya regions, while eastward
there is Mtwara region. It is located 1,000 kilometers from the
city of Dar es Salaam.
At the hospital my duties were
coordinating all eye services in
the region (which had three districts). Each district had a District
Eye Coordinator (DEC). I was involved in planning of activities,
coordinating various eye care
activities, and preparing budgets
for regional eye care services in
cooperation with the Regional
Medical Officer. I then presented
these plans to the National Eye
Coordinator during the National
Eye Care meetings. The Tanzanian government provides eye
care services in the region, in
collaboration with Sight Savers
International, who give financial
support for all four districts.
I am also consultant Ophthalmologist for the region and surrounding regions which are not
served by an Ophthalmologist.
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My duties involve clinical consultation and surgery.
The MSc course is really challenging and enlightening. I never
regret taking the course because
each day I realize how valuable it
is for the set up that I work in.
Training in researching, planning
and budgeting are skills which I
desperately needed for a better
performance in my job. The Vision
2020 plan and the Primary Health
Care module describes the basic
principles of a healthy community
and the need for inter-sectoral
collaboration for a better and
healthier community.
London is a beautiful city with the
mixture of different cultures one
may expect to find in a European
city. I just wish I had time to visit
the museum and the beautiful
parks, and the Palace.
As part of my MSc course I will
be undertaking a dissertation. My
topic is to identify factors which
differentiate preschool children in
communities in Morogoro region
from those in Singida in relation
to vitamin A intake.
I would like to thank Task Force
SIGHT AND LIFE for paying part
of my fees, which has enabled me
to study on this MSc course. The
training will provide me with skills
to plan and manage eye care programmes in Tanzania, in our fight
to eradicate avoidable blindness
by the year 2020.

Dr Bitrus Jugul Danboyi
I am a Nigerian and an Ophthalmologist working with the
Gambian Eye Care Programme
since 1994 with a study break
from March 1999 to December
2001, to complete my clinical
training. I was fortunate to receive
sponsorship from a number of
agencies including Task Force
SIGHT AND LIFE, to study on the
MSc Community Eye Health
course at the International Cen-
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tre for Eye Health at the London
School of Hygiene and Tropical
Medicine, University of London.
The causes of childhood blindness in the Gambia are not too
different from what is seen in other
developing countries except that
vitamin A deficiency does not feature prominently in the Gambia.
The Gambian Eye Care Programme recognised the importance of vitamin A as a cause or a
potential cause of blindness and
low vision in children and therefore included activities that addressed this issue to prevent it.
These included vitamin A and its
deficiency related conditions and
its prevention and treatment in the
training curriculum for all categories of eye care staff undergoing
training in the tertiary center; all
trained graduates are provided
with vitamin A as an essential drug
to distribute as supplements to all
under-fives attending maternal
and child welfare clinics all over
the country and also to give to all
malnourished children and children with measles and corneal
infections.
All community ophthalmic nurses
are trained to function as integrated eye care workers in the
community. They participate in
maternal and child welfare clinics,
participate in community screening activities, outreaches, and
immunization campaigns graduates.
As an ophthalmologist, my role
has been that of administration,
participating in planning, implementation and supervision, providing clinical services (both medical and surgical ophthalmology),
carrying out operational research,
training and providing technical
support to the Gambia and the
other member countries of the
Health for Peace Initiative (HFPI)
which included Senegal, Guinea
Conakry and Guinea Bissau.
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The challenges I faced with these
responsibilities included, amongst
others, the limited theoretical
knowledge of Community Eye
Health in epidemiology especially,
for which this course is offering
me a great deal. I hope to return
with this improved knowledge to
provide these services and perform my role even better.
In conclusion this course will provide me with in-depth knowledge
in community eye health to enable
me to perform my responsibilities
even better and help me develop
my career.

From left, Bitrus Jugul Danboyi, Perpetua Ojo Odugbo, Daksha Patel (Course
Organiser), Ida M. Ngowi, Allen Foster (Director of the ICEH).

A digest of recent literature
Donald S. McLaren

Introduction
I would first like to add my personal
greetings and good wishes to those
of our Editor for a peaceful and prosperous New Year, 2005. This date is
a memorable one in some ways. At
the personal level it marks twenty
years since I was asked to take over
the editorship from Tony Pirie of the
Xerophthalmia Club Bulletin which
was commenced by her in 1972. At
the turn of the millennium the Bulletin was incorporated into this Newsletter. This long experience of reporting on the ongoing advances in the
field of vitamin A deficiency (VAD,
VADD) has greatly helped SIGHT
AND LIFE to make widely available
this information in several languages
and at several levels. In this connection readers will be interested to
* Address for correspondence:
Prof. Donald S. McLaren
12 Offington Avenue, Worthing,
West Sussex BN14 9 PE, UK

learn that it is the intention to carry
out extensive revision and updating
of previously published material, including a 3rd edition of the SIGHT
AND LIFE Manual, a 2nd edition of
the SIGHT AND LIFE Guide Book,
and a new version of the PowerPoint
and slide presentations.
The year 2005 also brings a salutary reminder that we are half way
through the first decade of the 21st
century. A number of goals have
been set to be attained by the year
2010, or in some cases by the more
faint-hearted (or perhaps realistic in
the light of such total failures as
“Health for all by the year 2000”)
2020 etc. It is time to see how things
are going on many fronts and so, in
a very small way the Literature Digest might be put under the microscope with some profit.
First of all there would seem still to
be a real need for this service, judging by such indications as the complimentary remarks that are received

from time to time and the fact, for
instance, that the XXII IVACG Meeting held in Lima, Peru, in November
2004 (and reported extensively in
this issue of the Newsletter) attracted
no fewer than 665 participants from
79 countries.
We are always open to suggestions
from our readers for introducing improvements in the Literature Digest.
Currently available abstracts and in
many instances complete papers in
the field of vitamin A and related topics are read through, and a selection made for those considered new,
suitable, valid research etc. Probably
three or four papers are read and
rejected on average for every one
that is included. Although it involves
extra work, it seems worthwhile to
group the abstracts according to
subject. Recently two new groupings
have been added “Multimicronutrients” and “Vitamin A and its relatives”. The first is in response to the
evident present interest in the interrelationships between vitamin A and
other micronutrients – especially iron
and zinc. There has probably been
too great a tendency in the past to
regard vitamin A as some kind of
“magic bullet”. This was especially
true in the previous era when
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vitamin A on its own did indeed treat
and control xerophthalmia successfully. Its role in alleviating morbidity
and reducing mortality is undoubtedly shared by many other factors.
The second relates back to an article of that name in the SIGHT AND
LIFE Newsletter where I explored
the rapidly expanding knowledge of
the fascinating roles that carotenoids
and retinoids of many kinds play in
nature.
Under two other headings, experimental studies and basic research,
which overlap to some extent, are
presented advances in our knowledge at a basic, often molecular biological level. Much of this does not
apply to humans at the present time
but it gives an indication where we
might be looking for studies in the
near future. The main purpose here
is to draw general attention to new
work of potentially broader importance, without attempting to critique
the paper, which in most cases is
beyond my competence.
One area of interest has been excluded until the present, but on reflection there seems to be a good
case for its inclusion in future. This
is “Vitamin A and carotenoids and
cancer”. Nearly all the human work
has been done in communities
where VAD is not a problem. However, these cancers occur in developing countries and in some instances are on the increase there,
as for example bronchial carcinoma
related to cigarette smoking. Some
parts of the third world have high
incidences of cancers that are not
common elsewhere – for example
carcinoma of the esophagus, lip, larynx and liver. There seem to be few
studies of these related to vitamin A.
In conclusion, it seems to me that
as basic science is revealing the
ubiquitous importance of retinoids in
almost every life process it behooves
those ultimately concerned in one
way or another with vitamin A and
human health to consider ever
broader ways that lack of this nutrient may impair health. For example
there is a growing body of experimental evidence that suggests that vitamin A deficiency in early life may play
a part in the development of congenital malformations of the cardiovascular and central nervous systems.
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Finally, there are some contributions
which appear to me for various reasons to be worth paying special attention to. This is a personal choice
and others might have different
favorites.

Community reports
“Feast or famine?” by Surridge S.
Nature 2004; 428:360–361.
“Rice feeds more than half the world’s
people; but not well and not for much
longer.” This article opens with these
ominous words. It is mainly about rice
yields but “golden” or “miracle” rice,
with its genetically engineered provitamin A carotenoids, receives mention and its effectiveness will, of
course, be affected if yields continue
to fall. The article focuses on the unsettled argument going on about the
SRI (System of Rice Intensification)
developed in the 1980s with more
sparsely planted and drier fields versus the traditional method.
“Intraindividual variation in serum
retinol concentrations among participants in the third National
Health and Nutrition Examination
Survey, 1988–1994” by Gillespie C,
Ballew C, Bowman BA et al. Am J Clin
Nutr 2004; 79:625–632 (C Gillespie,
Chronic Disease Prevention Branch,
Division of Nutrition and Physical
Activity, 4770 Bufon Highway NE,
Mailstop K26, Atlanta, GA 30341–
3724. E-mail: cgillespie@cdc.gov).
The biological variability in serum
retinol concentrations has never
been examined in a large sample.
This detailed analysis showed that
“the actual population prevalence of
inadequate vitamin A status may be
75% lower than the estimates previously reported. Confirmation of vitamin A status may be needed for persons in the United States with observed serum retinol concentrations
near the recognized cutoff”. (Don
McLaren: if this conclusion were to
hold true for other populations then
the magnitude of the problem of vitamin A deficiency may have been
considerably overestimated. This
might also contribute to an explanation as to why so many underprivileged populations seem to remain
apparently healthy while consuming
low levels of provitamin A
carotenoids. The authors call for
“confirmation of vitamin A status” in
certain circumstances – it would be
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interesting to know what test they
have in mind in this regard; on a
large population level this does not
seem to be feasible).
“Socioeconomic and familial
characteristics influence caretakers’ adherence to the periodic vitamin A capsule supplementation
program in Central Java, Indonesia” by Panganbaribuyan R,
Scherbaum V, Erhardt JG et al. J
Trop Pediat 2004; 50:143–148
(SEAMEO-TROPMED Regional
Center for Community Nutrition,
University of Indonesia, Jakarta, Indonesia. E-mail:
nani@uni-hohenheim.de).
Adherence was assessed in caretakers of 677 children aged 1–5 years
in rural and suburban areas. Caretakers with limited knowledge about
health benefits of vitamin A, households with more than one preschool
child, and households with children
>36 months had significantly less
regular participation (p<0.01). Health
facilities were significantly (p<0.001)
better utilized in rural than suburban
areas.
“Safety and impact of vitamin A
supplementation delivered with
oral polio vaccine as part of the
immunization campaign in Orissa,
India” by Gorstein J, Bhaskaram P,
Khanum S et al. Food Nutr Bull 2003;
24:319–331 (Program for Appropriate
Technology in Health (PATH), 1455
NW Leary Way, Seattle, WA 98107,
USA. E-mail: Jgorstein@path.org)
1811 children, aged 12–48 months,
were studied at baseline and at 4
and 16 weeks following vitamin A
supplementation. Coverage was
97%. Bitot’s spot (X1B) prevalence
was 2.9% at baseline, 1.9% at 4
weeks, and 3.6% at 16 weeks. Mean
serum retinol was 0.62 µmol/l at
baseline, 0.73 at 4 weeks and 0.50
at 16 weeks which was significantly
(p<0.01) less than at baseline. This
suggests that the benefit of supplementation was only transient.
“Carotenoid-rich bananas: a potential food source for alleviating
vitamin A deficiency” by Englberger L, Darnton-Hill I, Coyne T et al.
Food Nutr Bull 2003; 24:303–318
(Nutrition Program, Division of International Health, School of Population Health, University of Queensland, Brisbane, Australia. E-mail:

NEWSLETTER 1/2005

nutrition@mail.fm).
Acceptable carotenoid-rich banana
cultivars have been identified in
Micronesia, and some carotenoidrich bananas have been identified
elsewhere. Bananas are an ideal
food for young children and families
for many regions of the world, because of their sweetness, texture,
portion size, familiarity, availability,
convenience, versatility, and cost.
(Don McLaren: details are not given
of the type of carotenoids present or
of their concentrations.)
“Daily consumption of Indian
spinach (Basella alba) or sweet
potatoes has a positive effect on
total-body vitamin A stores in
Bangladeshi men” by Haskell MJ,
Jamil KM, Hassan F et al. Am J Clin
Nutr 2004; 80:705–714 (Program in
International Nutrition, Department
of Nutrition, University of CaliforniaDavis, One Shields Avenue, Davis
CA 95616, USA. E-mail:
mjhaskell@ucdavis.edu).
The effect was assessed by the
deutered-retinol-dilution technique of
60 d of daily supplementation with
750 µg retinol equivalents (RE) of
either cooked, pureed sweet potatoes; cooked, pureed Indian spinach;
synthetic sources of vitamin A or
β-carotene, or as control white vegetables (0 µg RE/d) in addition to a
low-vitamin A diet providing approximately 200 µg RE/d, in Bangladeshi
men. Overall mean (+/- SD) initial
vitamin A stores were 0.108 +/- 0.067
µmol. Relative to the control group,
the estimated mean changes in vitamin A stores were 0.029 µmol for
sweet potato, 0.041 µmol for Indian
spinach, 0.065 µmol for retinyl
palmitate and 0.062 µmol for
β-carotene. Vitamin A equivalency
factors (β-carotene:retinol, wt:wt)
were estimated as approximately
13:1 for sweet potato; approx 10:1
for Indian spinach; and approx 6:1
for synthetic β-carotene.
Conclusion: Daily consumption of
cooked, pureed green leafy vegetables or sweet potatoes has a positive effect on vitamin A stores in
populations at risk of vitamin A deficiency.
“Carotenoids from native Brazilian dark-green vegetables are
bioavailable: a study in rats” by
Graebner IT, Siqueira EMA, De
Souza EMT. Nutr Res 2004; 24:671–
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679 (De Souza, Universidade de
Brasilia, Prog. Pos-Graducao Em
Nutr Humana, Depto Nutr, Faculdade
Cie.Da S., Brasilia, Brazil. E-mail:
cristal@unb.br).
Over a 30 day period different carotenoid sources were fed to vitamin
A-depleted rats. Liver accumulation
of retinol was measured. 1µg retinol
accumulated in the liver after the intake of 43.1; 95.3; or 178.9µg β-carotene from Sonchus oleraceus;
Amaranthus viridis; and Xanthosoma agittifolium leaves respectively. These leaves are pestresistant and widely distributed and
may be an inexpensive alternative
source of vitamin A to reduce VAD.
“Complex interactions with infection and diet may explain seasonal growth responses to vitamin A in preschool-aged Indonesian children” by Hadi H, Dibley
MJ, West Jr KP. Eur J Clin Nutr 2004;
58:990-999 (Hadi H, Ctr for Health/
Human Nutrition, Faculty of Medicine, Gadjah Mada University, IKM
Building, Jl Farmako, Sekip Utara,
Yogyakarta 55281, Indonesia).
A single high dose of vitamin A or
placebo was given every 4 months
to 1405 children aged 6–48 months.
4430 child-treatment cycles were
examined. The study showed that a
significant effect of vitamin A supplementation on linear growth was observed in all seasons in children with
a low burden of respiratory infections
(<21 days with respiratory illness).
In each season the highest effect
was found in children with low burden of respiratory infections and low
vitamin A intake (<400 RE/
d).Children with a high burden of
respiratory infection or high intake of
vitamin A benefited less for their linear growth than children with a low
burden and low vitamin A intake.
There was no benefit for linear growth
from vitamin A supplementation in
children with both high burden of respiratory infection and high vitamin A
intakes regardless of season.
“Dietary vitamin A intakes of Filipino elders with adequate or low
liver vitamin A concentrations as
assessed by the deuterated-retinol-dilution method: implications
for dietary requirements” by
Ribaya-Mercado JD, Solon FS,
Fermin LS et al. Am J Clin Nutr 2004;
79:633–641 (JD Ribaya-Mercado,
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Jean Mayer US Department of Agriculture Human Nutrition Research
Center on Aging at Tufts University,
711 Washington Street, Boston, MA
02111. E-mail: judy.ribayamercado@tufts edu).
31 male and 31 female subjects
(aged 60–88 yrs) with adequate
(>0.07µmol/g) or low (<0.07µmol/g)
liver vitamin A concentrations had
their dietary intakes assessed. Total
body vitamin A was assessed assuming liver weight is 2.4% of body
weight and 70% of total body vitamin A is in the liver. Mean vitamin A
intakes of men and women with adequate liver vitamin A were 135 and
134 µg RAE/day respectively. Those
with inadequate liver vitamin A were
75 and 60 µg RAE/daily respectively.
An acceptable dietary vitamin A intake in elders is 6.45 µg RAE/kg
body weight, or approx 500 and 400
µg RAE/d for a reference 76kg man
and a 61 kg woman respectively.
“Children aged 6 to 60 months in
Nepal may require a vitamin A
supplement regardless of dietary
intake from plant and animal
sources” by Grubesic RB. Food
Nutr Bull 2004; 25:248–255 (Texas
Woman’s University College of Nursing, 1130 John Freeman Blvd., Houston, TX 77030, USA. E-mail:
rgrubesic@twu.edu).
A cross-sectional survey was conducted during June and July 2000
on children aged 6–60 months and
their mothers. There were three
groups – regularly supplemented;
supplemented only once; and never
supplemented. Over 500 households
in over 80 villages were involved.
“Regardless of the amount of vitamin
A–rich foods consumed, children who
were regularly supplemented with
high doses of vitamin A were
protected against malnutrition,
diarrhea, and acute respiratory
infection at a higher rate than those
supplemented only once or never”.
“Consumption of vitamin A by
breastfeeding children in rural
Kenya” by Ettyang G, Oloo A, van
Marken Lichtenbelt W et al. Food
Nutr Bull 2004; 25:256–263 (GA
Ettyang, Department of Human Nutrition, Faculty of Health Sciences,
Moi University, PO Box 4606,
Eldoret, Kenya. E-mail: gaettyan
@yahoo.com).
62 mother-child pairs were
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assessed. Mothers with marginal
(<0.70µmol/l) serum retinol and
breast milk deficient (<1.05µmol/l) in
retinol accounted for 45.2% and
77.4% respectively. A significant
(p<0.05) proportion (40.3%) of mothers had breast milk deficient in retinol and marginal levels of serum retinol. The risk of VAD in breast-fed
infants older than 6 months was
high, because 89.5% of them did not
consume foods high in vitamin A
content three times weekly. The primary vitamin A source of infants
younger than 6 months was breast
milk deficient in retinol. The evidence
suggests a very high risk of VAD in
both groups.
“Coping with a nutrient deficiency: cultural models of vitamin
A deficiency in northern Niger” by
Blum LS, Pelto GH, Pelto PJ. Med
Anthropol 2004; 23:195–227
(ICDDR, B Centre for Health and
Population Research, Dhaka, Bangladesh).
The Hausa-speaking people studied
tended to interpret the etiology of
night blindness in young children and
pregnant women in terms of foodrelated causes. In line with this the
recommended treatments are home
food remedies, primarily involving
liver, meat or green leaves. The locally attributed etiology for xerophthalmia is quite different. People
believe the primary cause is “heat”
produced by acute infectious disease (particularly measles). Visits to
the local dispensary or dependence
upon home remedies are the preferred treatment options.
“A review of the epidemiological
evidence for the ‘antioxidant hypothesis’” by Stanner SA, Hughes
J, Kelly CNM et al. Public Health Nutr
2004; 7:407–422 (SA Stanner, British Nutrition Foundation, 52–54 High
Holborn, London WC1V 6RQ, UK).
This hypothesis proposes that antioxidants such as vitamin C, vitamin
E and carotenoids afford protection
against chronic diseases by decreasing oxidative damage. Primary
and secondary intervention trials
have failed to show any consistent
benefit. Trials investigating the effect
of a balanced combination of antioxidants at levels achievable by diet
are awaited. The most prudent public health advice remains to increase
the consumption of plant foods.
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“Epidemiological study of measles in slum areas of Kolkata” by
Ray SK, Mallik S, Munsi AK et al.
Indian J Pediatr 2004; 71:583–586
(Department of Community Medicine, Medical College, Kolkata, India). Cluster sampling was used,
with 20 clusters each of 250 children
under 5 years who had a history of
measles in the past year. There was
an overall 5.76% incidence of measles, which was equal in both sexes
but greater in infants. Among measles cases only 19.7% had been
immunized. 100% gave a history of
rash; 98.9% had fever; 82.8% reported rash started on face and
spread towards abdomen and legs.
Cough, redness of eyes, and discoloration of skin were reported in
97.5%, 83.8% and 65.2% respectively. Only 16.9% had received vitamin A before measles and 8.6%
after.
“Serum vitamin A concentration
and the risk of hip fracture among
women 50 to 74 years old in the
United States: a prospective
analysis of the NHANES I followup study” by Opotowsky AR,
Bilezikian JP. Am J Med 2004;
117:169–174 (Department of Medicine, College of Physicians and Surgeons, Columbia University, New
York, NY 10032, USA).
Data on 2799 women, 50–74 y, from
the NHANES Epidemiologic Followup Study were examined. There
were 172 incident hip fractures during the 22-year follow-up period. By
analysis of serum retinol levels it was
found that there was a U-shaped
relationship between serum retinol
and risk of hip fracture - fracture risk
was higher in both lowest quintile
and highest quintile of serum retinol.
“Vitamin A status of pregnant Nigerian women: relationship to dietary habits and morbidity” by
Ajose OA, Adelekan DA, Ajewole
EO. Nutr Health 2004; 17:325–333
(Department of Chemical Pathology,
College of Health Sciences, Obafemi
Awolowo University, PO Box 1089,
OAU Post Office, Ile-Ife, Osun State,
Nigeria).
Two hundred pregnant women
(aged 15–43 y) were studied. Vitamin A deficiency (serum retinol <
0.35 µmol/l) was found in 17.5% of
subjects, 37% had borderline status
(0.35–70µmol) and 45.5% were nor-
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mal (>0.70µmol/l). Although about
80% of the subjects consumed red
palm oil daily, about 64% would heat
the oil to smoking for at least 10 minutes before adding it to stew during
cooking. Green vegetables were
also boiled in hot water before adding to sauce, while liver is consumed
on just about three days a month.
“Vitamin A intake and the risk of
hip fracture in postmenopausal
women” by Lim LS, Harnack LJ,
Lazovich D et al. Osteoporosis Int
2004; 15:552–559 (LS Lim, School
of Public Health, Division of Epidemiology, University of Minnesota,
Minneapolis, MN 55454, USA).
34,703 postmenopausal women
from the Iowa Women’s Health
Study were followed for a mean of
9.5 years. Users of supplements
containing vitamin A showed a 1.18fold increased risk of incident hip
fracture (n=525) compared with
nonusers, but there was no evidence
of an increased risk of all fractures
(n= 6502) among supplement users.
There was no evidence of a doseresponse relationship in hip fracture
risk with increasing amounts of vitamin A or retinol from supplements.
These results also showed no association between vitamin A or retinol
intake from food and supplements,
or food only, and the risk of hip or all
fractures.
“Undernutrition as an underlying
cause of malaria morbidity and
mortality in children less than five
years old” by Caulfield LE, Richard
SA, Black RE. Am J Trop Med Hyg
2004; 71(2):55–63 (Center for Human Nutrition and Department of
International Health, The Johns
Hopkins University Bloomberg
School of Public Health, Baltimore,
Maryland 21205, USA. E-mail:
lcaulfie@jhsph.edu).
This review describes how poor nutritional status, especially with regard
to deficiencies of vitamin A, zinc, iron
and folate, is responsible for a substantial proportion of malarial morbidity and mortality. It is recommended that nutrition programs be
integrated into existing malaria intervention programs.
“Serum values of cytokines in
children with vitamin A deficiency
disorders” by Leal JY, Castejon HV,
Romero T et al. Invest Clin 2004;
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45:243–256 (JY Leal, Lab de Invest.
en Malnutricion Inf., Inst. de
Investigaciones
Biologicas,
Universidad del Zulia, Apartado 526,
Maracaibo 4001, Venezuela. E-mail:
jyleal@hotmail.com).
Serum concentrations of Th1-Th2
cytokines in 138 slum children aged
4–7 years with vitamin A deficiency
were determined. No child had clinical VADD. IL–10 was significantly
(p<0.03) less than in controls. Other
cytokines studied were not different.
“Detection of vitamin A deficiency
in Brazilian preschool children
using the serum 30-day dose-response test” by Ferraz IS,
Daneluzzi JC, Vannuchi H et al. Eur
J Clin Nutr 2004; 58:1372–1377 (IS
Ferraz, School of Medicine of
Ribeirao Preto, USP, Department of
Child
Care/Pediatrics,
Av.
Bandeirantes 3900, Ribeirao Preto,
Sao Paulo, 14049–900 Brazil. Email: isferraz@uol.com.br).
188 preschool children underwent
this test for vitamin A status in the
liver. 74.5% presented + S30DR values indicative of low status. None
had xerophthalmia, 3.7% were malnourished. (Don McLaren: Dr
Hernando Flores is one of the authors, a joint originator of this test
and well-known in VADD circles during his years in Recife. This and
other similar tests need two blood
samples, a requirement causing increasing difficulty in the field. Stable
isotope tests obviate the need for
this).
“Vitamin A deficiency and xerophthalmia among school-aged children in Southeastern Asia” by
Singh V, West Jr KP. Eur J Clin Nutr
2004; 588:1342–1349 (KP West Jr,
Department of International Health,
Johns Hopkins Bloomberg School of
Public Health, Center for Human
Nutrition, 615 N Wolfe Street, Baltimore, MD 21205, USA).
Various sources of information were
culled for prevalence of VAD
(<0.70µmol/l) and xerophthalmia.
The estimated prevalence of VAD in
children aged 5–15 years in the
region was 23.4% or 83 million, and
10.9% had mild xerophthalmia (Bitot’s spots, night blindness). Potentially blinding corneal xerophthalmia
at this age in the region appears to
be negligible. A future public health
research priority is to obtain nation-
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ally representative data on prevalence, risk factors and health consequences.

rameter appears to be of public
health importance, there is no evidence of clustering.

“Consumption of carotenoid-rich
foods and central vision loss: a
matched case-controlled study in
Kansas” by Holcomb CA. J Nutr
Elder 2004; 24:1–18 (Department of
Human Nutrition, Kansas State University, Manhattan, KS 66506–1407,
USA).
168 rural elders were studied. The
only significant direct association of
central vision loss with various dietary data was with high consumption of corn bread.

“Thinking beyond deworming”
editorial The Lancet 2004; 364:
1993–4.
At a meeting in Geneva in late November 2004, Partners for Parasite
Control (WHO member states, the
World Food program, the World
Bank, research institutes, universities, and non-governmental agencies) presented convincing evidence
that helminth control is a crucial and
neglected step towards improving
public health and reaching several
of the Millennium Development
Goals. Worms infest more than one
third of the world’s population. From
5–14 years the diseases account for
loss of about 20% of disability adjusted life-years and cause widespread anemia, vitamin A deficiency,
stunted growth, poor intellectual development, impaired cognitive function, and damage to the liver, intestine and urinary tract. Drug treatments are all very cheap. (Don
McLaren: it is doubtful if these considerations have been given sufficient attention in programs for the
control of VADD – see Introduction
above).

“The night vision threshold test
is a better predictor of low serum
vitamin A concentration than selfreported night blindness in pregnant urban Nepalese women” by
Taren DL, Duncan B, Shrestha K et
al. J Nutr 2004; 134:2573–2578 (M
and E Zuckerman Arizona College
of Public Health, University of Arizona, Tucson, AZ 85724, USA. Email: taren@email.arizona.edu).
1401 pregnant women were examined; 16% failed the NVTT, but only
6.4% reported having night blindness. NVTT test failure was accompanied by lower serum retinol. Serum retinol was correlated with the
NVTT scores (p<0.001).

Multimicronutrients
“Co-existence of anaemia, vitamin A deficiency and growth retardation among children 24–84
months old in Maracaibo, Venezuela” by Castejon HV, Ortega P,
Anaya D et al. Nutr Neurosci 2004;
7:113–119 (HV Castejon, Av. 3B
Esq. Calle 72, Maracaibo 4001, Venezuela).
202 children, 24–84 months old (104
girls, 98 boys) were tested. Anemia
(Hb) was 38.11%; VAD (< 20µg/dl)
was 21.78%; height/age and weight/
age Z scores (less than or equal to
–2SD) expressed stunting and underweight, 14.36% and 9.40% respectively. Anemia and VAD clustered in 7.92%; anemia + stunting
or + underweight coexisted in 5.94%
and 2.97% respectively. Stunting
and underweight clustered with VAD
in 2.97% and 1.48% respectively.
Three-way combination with anemia
was only seen with stunting in
0.99%. Whilst individually each pa-

“Vitamin A and iron supplementation is as efficient as hormonal
therapy in constitutionally delayed children” by Zadik Z, Sinai T,
Zung A et al. Clin Endocrinol 2004;
60:682–687 (Z Zadik, Pediatric Endocrine Unit, Kaplan Medical Center,
Rehovot, 76100, Israel. E-mail:
zvizadik@0.12newt.il).
102 boys 13.6–15.5 years old were
referred for short stature and delayed puberty. Groups received 1)
oxandrolone; 2) testosterone; 3) iron
and vitamin A; 4) oxandrolone and
iron plus vitamin A; or 5) passive
observation. Good results were obtained in all the treated groups and
this suggests that children with iron
or vitamin A deficiency should receive nutritional supplements as well
as hormones.
“Vitamin A status, hospitalizations, and other outcomes in
young children with sickle cell
disease” by Schall JI, Zemel BS,
Kawchak DA et al. J Ped 2004;
145:99–106 (JI Schall, Division of
Gastroenterol. Nutr. H., Department
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of Pediatrics, Children’s Hospital,
Philadelphia U., Philadelphia, PA,
USA. E-mail:
schall@email.chop.edu).
VAD (serum retinol <30µg/dl) was
present in 66%. Compared with
those with normal vitamin A status,
these 66% had significantly lower
BMI, Hb, Hct and 10-fold more
hospitalizations, with increased pain
and fever episodes. VAD should be
looked for and treated in children
with sickle cell disease.
“Full-term, peri-urban South African infants under 6 months of age
are at risk for early-onset anaemia” by Sibeko LN, Dhansay MA,
Charlton KE et al. Publ Health Nutr
2004; 7:813–820 (Gray DK, School
of Dietetics and Human Nutrition,
McGill University, 21 111 Lakeshore,
Ste Anne de Bellevue, Que.H9X 3V9
Canada. E-mail:
gray-donald@macdonald.mcgill.ca).
Hemoglobin and serum retinol were
measured in 113 breast-feeding
women and their 1–6 month-old infants. 32% of mothers were anemic
(Hb<12g/dl). When serum retinol
was measured 4.5% were deficient.
Measurement of breast milk fat content revealed 13% to be vitamin A
deficient. There was no correlation
between maternal and infant serum
retinol. For infants three cut-off levels
were used for anemia (<11g/dl=50%;
<10.5g/dl=33%; <9.5g/dl=12%).
Mean infant serum retinol was
26.9µg/dl and 10% were deficient.
32% of infants received weaning
foods at an exceptionally young age
(less than or equal to 1 month).
“Vitamin A status and haemoglobin concentrations are improved in Indonesian children
with vitamin A and deworming interventions” by Tanumihardjo SA,
Permaesih D, Muhilal. Eur J Clin
Nutr 2004; 58:1223–1230 (SA
Tanumihardjo, Department of Nutritional Sciences, UW-Madison, 1415
Linden Drive, Madison, WI 53706, USA.
E-mail: sherry@nutrisci.wisc.edu).
131 Indonesian children infected
with Ascaris lumbricoides and /or
Trichuris trichuria. 210 µ mol vitamin A
and 400 mg albendazole were administered. It was concluded that
“public health supplementation programs to improve vitamin A status
may also increase Hb concentrations and decrease anemia preva-
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lence, especially when linked to
deworming”.
“Relationship of vitamin A deficiency, iron deficiency, and inflammation to anemia among preschool children in the Republic of
the Marshall Islands” by Gamble
MV, Palafox NA, Danchek B et al.
Eur J Clin Nutr 2004; 58:1396–1401
(RD Semba, 550 North Broadway,
Baltimore, MD 21205 USA. E-mail:
rdsemba@jhmi.edu).
Among 367 children the relationship
of vitamin A and iron status and
markers of inflammation, tumor
necrosis factor-(alpha), (alpha) (1)acid glycoprotein, and interleukin-10,
to anemia were studied. The prevalence of severe vitamin A (<0.35
µmol/l) and iron deficiency (serum
ferritin <12 µg/dl) were 10.9 and
51.7% respectively. The respective
prevalence of iron deficiency
anemia, anemia with inflammation,
and severe vitamin A deficiency
combined with anemia was 26.7,
35.6, and 7.6%. It was concluded
that iron and vitamin A deficiencies
were independent risk factors for
anemia, but inflammation was not a
significant risk for anemia in these
subjects.
“Daily multivitamins with iron to
prevent anemia in high-risk infants: a randomized clinical trial”
by Geltman PL, Meyers AF, Mehta
SD et al. Pediatrics 2004; 114:86–
93 (PL Geltman, Whittier Street
Health Center, 1125 Tremont St.,
Roxbury, MA 02120, USA. E-mail:
pgeltman@bu.edu).
Control (n=138) and intervention
(n=146) matched groups of healthy,
full-term infants enrolled at their 6month well-child clinic visit. Infants
were randomly assigned to receive
standard-dose multivitamins with or
without iron (10mg/day). At 9 months
anemia (Hb <11.0g/dL) was found in
21%. 81% had iron deficiency on the
basis of 1 abnormal lab test and 49%
on the basis of 2 abnormal. No difference existed in the occurrence of
anemia and iron deficiency between
the 2 groups. In multivariate logistic
regression, infants whose mothers
were anemic during pregnancy were
2.15 times more likely than others
to have any lab abnormalities. Increasing adherence, regardless of
group assignment, was associated
with a 0.56 times reduced risk of any
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abnormality. Maternal anemia during
pregnancy appears of greatest importance.
“Exploiting micronutrient interaction to optimize biofortification
programs: the case for inclusion
of selenium and iodine” in the
“Harvest Plus Program” by Lyons GH,
Stangoulis JCR, Graham RD. Nutr
Revs 2004; 62:247–252 (School of
Agriculture and Wine, University of
Adelaide, Waite Campus, Urrbrae, S
Australia 5064, Australia).
Micronutrient deficiencies increase
the risk of severe disease in approximately 40% of the world’s population. This review points out the need
for “bioavailability trials with animals
and humans, using varying dietary
concentrations of Se, I, Zn, Fe and
vitamin A to elucidate important interactions in order to optimize delivery in biofortification programs”.
“A randomized trial of multivitamin supplements and HIV disease
progression and mortality” by
Fawzi WW, Msamanga GI,
Spiegelman D et al. N Eng J Med
2004; 351:78–80 (Department of
Nutrition, Harvard School of Public
health, Boston MA 02115, USA. Email: mina@hsph.harvard.edu).
In Tanzania 1078 pregnant women
infected with HIV received daily supplements of vitamin A (preformed
vitamin A and β-carotene), multivitamins (vitamins B, C and E) or
both, and progression of disease
was monitored. Median follow-up
with respect to survival was 71
months. Multivitamin supplements
delayed the progression of HIV and
resulted in higher CD4+ and CD8+
counts and significantly lowered viral loads. “The effects of receiving
vitamin A alone were smaller and for
the most part not significantly different from those produced by placebo.
Adding vitamin A to the multivitamin
regimen reduced the benefit with
regard to some of the end points
examined”.

Experimental studies
“Hepatic stellate cells uptake of
retinol associated with retinolbinding protein or with bovine
serum albumin” by Fortuna VA,
Martucci RB, Trugo LC et al. J Cell
Biochem 2003; 90:792–805
(Departamento de Histologia e
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Embriologia, Instituto de Ciencias
Biomedicas, Universidade Federal
do Rio de Janeiro, 21941–970
Cidade Univedrsitaria, Rio de Janeiro, Brazil).
Hepatic stellate cells regulate accumulation and mobilization of retinol
in the liver. This study showed “a direct influx pathway that facilitates the
retinol uptake into hepatic stellate
cells against the concentration gradients, and possibly protects cell
membranes from undesirable and
potentially noxious high retinol concentrations”.
“Neonatal estrogenization leads
to increased expression of cellular retinol binding protein 2 in the
mouse reproductive tract” by
Matsuda M, Masui F, Mori T. Cell Tissue Res 2004; 316:131–139 (M Matsuda, Department of Biological Sciences, Graduate School of Science,
University of Tokyo, 7–3-1 Hongo,
113–0033 Tokyo, Japan. E-mail:
matsudam@biol.s.u-tokyo.ac.jp).
In perinatal life, during a critical period exposure to estrogenic substances causes irregular development of the genital tract with ovaryindependent proliferation and cornification in the vaginal epithelium of
mice. Retinol reverses this. VAD
makes harmful effects greater.
Estrogen acts by induction of
CRBP2 (cellular retinol binding protein) gene expression, and “retinoid
imbalance may contribute to the
genesis of irreversible effects of
estrogen on the vagina”.
“Plasma retinol-binding protein:
structure and interactions with
retinol, retinoids, and transthyretin” by Zanotti G, Berni R.
Vitam Horm 2004; 69:271–295 (Department of Organic Chemistry, University of Padova, 35131, Padua,
Italy).
This review characterizes the different forms of RBP. There is a high
degree of complimentarity between
RBP and transthyretin (TTR), the
contact areas of which are highly
sensitive to conformational changes
and amino acid replacements.
“Structure and function of hepatic
stellate cells” by Senoo H. Med
Electron Microsc 2004; 37:3–15 (Department of Anatomy, Akita University School of Medicine, 1–1-1
Hondo, 010–8543, Akita, Japan. E-
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mail: senoo@ipc.akita-u.ac.jp).
In arctic animals such as polar bear
and arctic fox hepatic stellate cells
store 20–100 times the concentration of retinol in humans or rats. In
liver cirrhosis the cells lose retinoids
and synthesize a large amount of
extracellular matrix, such as collagen. Stellate cells also exist in pancreas, lung, kidney and intestine.
“Vitamin A requirement for early
cardiovascular morphogenesis
specification in the vertebrate
embryo: insights from the avian
embryo” by Zile MH. Exp Biol Med
(Maywood) 2004; 229:598–606 (Department of Food Science and Human Nutrition, Michigan State University, 234 GM Trout Bldg., East
Lansing, MI 48824, USA. E-mail:
zile@msu.edu).
Retinoic acid is known to be essential in early stages of embryogenesis
for the initiation of organogenesis. In
its absence tissues develop abnormally and death results. Retinoic
acid regulates the expression of the
cardiogenic transcription factor
GATA-4. During the crucial development window retinoic acid transduces its signals to genes for heart
morphogenesis via the receptors
RARalpha2, RARgamma, and
RXRalpha. These results may lead
to a better understanding of cardiovascular birth defects.
“Collagen XVIII/endostatin is essential for vision and retinal pigment epithelial function” by
Marneros AG, Keene DR, Hansen
U et al. EMBO J 2004; 23:8999 (Department of Cell Biology, Harvard
Medical School, Boston, MA, USA.
E-mail: alexander-marneros@hms.
harvard.edu).
This study demonstrates that mice
lacking the basement component
collagen XVIII/endostatin have massive accumulation of sub-RPE (retinal pigment epithelium) deposits,
abnormal RPE and age-dependent
loss of vision; as in age-related
macular degeneration (ARMD) in
man. Progressive loss of visual function is due to decreased retinal rhodopsin (visual purple) content. These
findings may contribute to a better
understanding of ARMD.
“Minimal inflammation, acute
phase response and avoidance of
misclassification of vitamin A and
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iron status in infants – importance
of a high-sensitivity C-reactive
protein (CRP) assay” by Abraham
K, Mueller C, Grueters A et al. Int J
Vitam Nutr Res 2003; 73:423–430
(Department of Pediatric Pneumology and Immunology, University
Clinic Charité, Humboldt University
Berlin, Berlin, Germany. E-mail:
klaus.abraham@charite.de).
A high-sensitivity test for CRP revealed highly significant associations with parameters known to be
influenced by the acute phase response. Using a limit of 0.6 mg/l
(75th percentile) significantly lower
levels were observed for transthyretin, iron, retinol, and β-carotene
in the group with the higher CRP levels.
“The specific binding of retinoic
acid to RPE65 and approaches to
the treatment of macular degeneration” by Gollapalli DR, Rando
RR. Proc Natl Acad Sci USA 2004;
101:10030–10035 (Department of
Biological Chemistry and Molecular
Pharmacology, Harvard Medical
School, 45 Shattuck Street, Boston,
MA 02115, USA).
RPE65 functions as a chaperone for
all-trans-retinyl esters. The study
suggests that RPE65 function is
rate-limiting in visual cycle function.
Certain forms of retinal and macular
degeneration are caused by the accumulation of vitamin A-based
retinotoxic products, called retinyl
pigment epithelium-lipofuscin. “The
identification of RPE65 as the visual
cycle target for the retinoic acids
makes it feasible to develop useful
drugs to treat retinal and macular
degeneration while avoiding the substantial side effects of the retinoic
acids”.
“Effects of retinol on development
of osteopenic changes induced
by bilateral ovariectomy in rats”
by Pytlik M, Cegiela U, Folwarczna
J et al. Pol J Pharmacol 2004;
56:345–352 (M Pytlik, Department
of Pharmacology, Silesian Medical
University, Jagiellonska 4, PL 41–
200 Sosnowiec, Poland).
Skeletal disorders occurring in experimental osteopenia caused by
bilateral ovariectomy in rats resemble those seen in postmenopausal
women. The effects of retinol 700 IU/
kg/day by mouth and 3500 IU/kg by
mouth for 28 days on the development
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of osteopenia induced by bilateral
ovariectomy in 3 month old Wistar
rats were studied. It was concluded
that retinol (especially at the dose of
3500 IU/kg daily) intensified the
changes in the osseous system
caused by estrogen deficiency.
“Critical role for retinol in the generation/differentiation of angioblasts required for embryonic
blood vessel formation” by LaRue
AC, Argraves WS, Zile MH et al. Dev
Dyn 2004; 230:666–674 (CJ Drake,
Cardiovasc. Devmtl Biology Center,
Dept of Cell Biology and Anatomy,
Medical University of South Carolina, 173 Ashley Avenue, Charleston,
SC 29425, USA.
E-mail: drakec@musc.edu).
This experiment demonstrated that
“vascular abnormalities observed
under conditions of retinol deficiency
are due to a reduction in the number
of angioblasts and consequently an
insufficiency in the number of endothelial cells required to build complex vascular networks”.
“Effects of β-carotene on cell viability and antioxidant status of
hepatocytes from chronically
ethanol-fed rats” by Yang SC,
Huang CC, Chu JS et al. Brit J Nutr
2004; 92:209–215 (School of Nutrition and Health Sciences, Taipei
Medical University, 250 Wu-Hsin
Street, 110, Taiwan, Republic of
China).
The study showed that β-carotene
improved cell viability of hepatocytes
and increased catalase activity and
glutathione levels in hepatocytes
from chronically ethanol-fed rats.
“Vitamin A deficiency alters the
bioelectric parameters and RNA
content of rat gastric mucosa in
vitro” by Ventura U, Ceriani T,
Montini E et al. J Physiol Pharmacol
2003; 54:523–532 (Department of
Experimental Medicine, Section of
Human Physiology, University of
Pavia, Pavia, Italy. E-mail:
ventura@unipv.it).
Vitamin A deficiency in gastric mucosa induced 1) decrease of
transmucosal potential and short-circuit current; 2) increase in
transmucosal electrical resistance;
3) decrease in RNA content. Added
vitamin A restored parameters to
normal.

60

“Vitamin A deficiency impairs fetal islet development and causes
subsequent glucose intolerance
in adult rats” by Matthews KA,
Rhoten WB, Driscoll HK et al. J Nutr
2004; 134:1958–1963 (Department
of Medicine, Joan C Edwards School
of Medicine, Marshall University,
Huntington University, WV, USA).
Vitamin A deficiency decreased
beta-cell mass which was attributed
to reduced rate of fetal beta-cell replication in LM (low marginal) offspring. This may contribute to impaired glucose tolerance in later life.
“Characterization of the effect of
retinol on Plasmodium falciparum
in vitro” by Hamzah J, Davis TME,
Skinner ATS et al. Exp Parasitol
2004; 107:136–144 (E-mail:
jhamzah@cyellene.uwa.edu.au).
“Retinol treatment was associated
with increased vacuolization within
the parasite food vacuole and evidence of parasite membrane rupture. These appearances were similar to those seen with quinoline and
artemisinin compounds. Although
these data do not support a role for
acute retinol supplementation in the
treatment of falciparum malaria, they
add to knowledge regarding potential antimalarial therapies and justify
assessment of more potent retinoids
and their metabolites”.
“Retinol enhances differentiation
of the gastric parietal cell lineage
in developing rabbits” by Karam
SM, Ansari HR, Al Daheri WS et al.
Cell Physiol Biochem 2004; 14:333–
342 (SM Karam, Dept. Anatomy,
Fac. of Medicine and Health Sciences, UAE University, P.O. Box
17666, Al Ain, United Arab Emirates.
E-mail: skaram@uaeu.ac.ae).
Three-day retinol treatment induced
an increase in 1) production of parietal cells; 2) intensity of HK-ATPase
immunostaining per cell; 3) activity
of HK-ATPase; and 4) amount of HKATPase protein.
“Vitamin A distribution and content in tissues of the lamprey,
Lampetra japonica” by Wold HL,
Wake K, Higashi N et al. Anat Rec
2004; 276A (2):134–142 (Institute for
Nutrition Research, Faculty of Medicine, University of Oslo, Oslo, Norway).
The authors suggest that in this species vitamin A storing cells derive
from either splanchnic and interme-
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diate mesoderm-derived cells
(stellate cells) or somatic and dorsal mesoderm (fibroblasts). The
highest level of vitamin A was in the
intestine with liver and kidney second and third. (Don McLaren: in his
classic study Mori stated that in Japan the oil and flesh of the lamprey
had long been used as a folk remedy for xerophthalmia – McLaren DS
(2004) The Control of Xerophthalmia: A century of contributions and
lessons, pp 66).
“Vitamin A exhibits potent
antiamyloidogenic and fibrildestabilizing effects in vitro” by
One K, Yoshiike Y, Takashima K et
al. Exp Neurol 2004; 189:380–392
(H Naiki, Department of Pathology,
Fukui Medical University, Fukui 910–
1193, Japan).
Cerebral deposition of amyloid is an
invariant feature of Alzheimer’s disease. Plasma or cerebrospinal fluid
concentrations of antioxidant vitamins have been related to slowing
of the progression of the disease.
Order of activity is retinol = retinal >
β-carotene > retinoic acid.
“Opposing actions of cellular retinol-binding protein and alcohol
dehydrogenase control the balance between retinol storage and
degradation” by Molotkov A,
Ghyselinck NB, Chambon P et al.
Biochem J 2004; 383:295–302 (G
Duester, OncoDevelopmental Biology Program, Burnham Institute,
10901 North Torrey Pines Road, San
Diego, CA 92037, USA. E-mail:
duester@burnham.org).
“Our findings suggest that opposing
actions of CRBP1 and ADH1 enable
a large fraction of liver retinol to remain esterified due to CRBP1 action,
while continuously allowing some
retinol to be oxidized to retinoic acid
by ADH1 for degradative retinoid
turnover under any dietary vitamin
A conditions.”
“Vitamin A deficiency reduces
liver and colon docosahexaenoic
acid levels in rats fed high linoleic and low alpha-linolenic acid
diet” by Zhou D, Zaiger G, Ghebremeskel K et al. Prostaglandins
Leukot Essent Fatty Acids 2004;
71:383–389 ( E - m a i l :
dez002@unl.ac.uk).
This study showed that deficiency of
vitamin A inhibits DHA (docosa-
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hexaenoic acid) and enhances OA
(osbond acid) synthesis by differential effects on the independent synthetic pathways in the mitochondria.
“Modulation of cytokine production by low and high retinoid diets in ovalbumin-sensitized mice”
by Ruehl R, Garcia A, Schweigert FJ
et al. Int J Vitam Nutr Res 2004;
74:279–284 (R Ruehl, Institute of
Nutrition Science, University of
Potsdam, Potsdam-Rehbruecke,
Germany).
“Vitamin A and retinoid content of a
diet influences the cytokine response in non-sensitized and also
ovalbumin-sensitized mice. These
molecules may serve as active
modulators of cytokine production in
vivo that are responsible for the induction and persistence of atopic
diseases.”
“Vitamin A exerts its activity at
the transcriptional level in the
small intestine” by Zaiger G, Nur
T, Barshack I et al. Eur J Nutr 2004;
43:259–266 (R Reifen, Institute of
Biochemistry, Food Science and
Nutrition, Hebrew University of Jerusalem, Rehovot 76100, Israel.
E-mail: reifen@agri.huji.ac.il).
The small intestines of VAD rats had
abnormal villi and enzyme levels.
Maturation and differentiation processes of the small intestine were
modified at the transcriptional and
post-transcriptional levels respectively.
“Physiological and microfluorometric studies of reduction and
clearance of retinal in bleached
rod photoreceptors” by Tsina E,
Chen C, Koutalos Y et al. J Gen
Physiol 2004:124:429–443 (MC
Cornwall, Dept. of Physiology and
Biophysics, Boston University
School of Medicine, 715 Albany
Street, Boston, MA 02118, USA. Email: cornwall@bu.edu).
It was found that flash response recovery in rods is modestly accelerated in the presence of extracellular
interphotoreceptor retinoid binding
protein (IRBP), suggesting that such
substances may participate in the
clearance of retinoids from rod
photoreceptors, and that this clearance, at least in rods, may facilitate
dark adaptation.
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“Vitamin A deficiency increases
the in vivo development of IL-10positive Th2 cells and decreases
development of Th1 cells in mice”
by Stephensen CB, Jiang X, Freytag
T. J Nutr 2004; 134:2660–2666 (US
Dept Agriculture, Western Human
Nutrition Research Center at the
University of California, Davis, CA
95616, USA.
E-mail: cstephensen@ucdavis.edu).
VAD impairs both T-helper type 1
(Th1)- and type 2 (Th2)-mediated
immune responses. This work
shows that at the time of initial antigen exposure, VAD enhances the
development of IL-10-producing Th2
or T regulatory cells, and diminishes
the development of Th1 memory
cells.
“Physiological concentrations of
retinoic acid granulocyte development in cultures of bone favour
myeloid dendritic cell development over marrow cells from
mice” by Hengesbach LM, Hoag
KA. J Nutr 2004; 134:2653–2659
(Medical Technology Program,
Michigan State University, East
Lansing, MI 48824, USA).
Differentiation of hemopoietic progenitors to dendritic cells is a complex process involving many types
of factors. This work suggests that
vitamin A favors the differentiation of
myeloid progenitors to immature
myeloid dendritic cells instead of
granulocytes. VAD may compromise
adaptive immune responses that
depend on myeloid dendritic cell
antigen presentation.

Clinical studies
“Early infant multivitamin supplementation is associated with an
increased risk for food allergy and
asthma” by Milner JD, Stein DM,
McCarter R et al. Pediatrics 2004;
114:27–32
8285 newborns were included and
90% followed 3 years later. Supplements tended to be more common
in families with higher family income
and higher maternal education. In
formula-fed children vitamin supplementation in the first 3 months of life
was associated with a 1.75 increase
in the risk of subsequent food allergies. Asthma was not more common
except in Afro-Caribbean children in
the first 6 months. This community is
especially prone to develop asthma.
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“Retinol-vitamin A in HIV-infected
patients who are former intravenous drug users” by Zmarzyl A,
Simon K, Krause K et al. Nutr Res
2004; 24:427–434 (K Simon, Infectious Diseases Department,
Wroclaw Medical University, ul
Koszarowa, 551–149 Wroclaw, Poland. E-mail:
KrzySimon@poczta.onet.pl).
75 male and female patients (22
controls and 53 HIV+ without AIDS).
Over a 1-year observation period no
differences in vitamin A status were
found between two groups, suggesting this was not a useful marker of
immunity impairment in HIV.
“Vitamin A levels in patients with
CF are influenced by the inflammatory process” by Greer RM,
Buntain HM, Lewindon PJ et al. J
Cyst Fibrosis 2004; 3:143–149 (RM
Greer, Dept. of Paediatrics/Child
Health, University of Queensland,
Royal Children’s Hospital, Herston,
QLD 4029, Australia. E-mail:
r.greer@uq.edu.au).
138 cystic fibrosis patients were
studied, age 5–48 years. Serum retinol was inversely associated with Creactive protein, as in the general
population. Because of the almost
constant presence of respiratory and
other infections this poses a problem in diagnosing the presence of
VAD, as in other infectious disease
states. Appropriate nutritional supplementation is recommended.
“Serum carotenoid and retinol
levels during childhood infections” by Cser MA, Majchrzak D,
Rust P et al. Ann Nutr Metab 2004;
48:156–162 (MA Cser, Bethesda
Children’s Hospital, Bethesda St. 3,
HU-1146, Budapest, Hungary. Email: cser.agnes@bethesda.hu)
Serum retinol, provitamin A
carotenoids (α, β-carotene, and
β−cryptoxanthin) and non-provitamin
A carotenoids (lutein, zeaxanthin and
lycopene) were all significantly lower
in children with acute infections than
in those without. There were significant negative correlations between
C-reactive protein levels and those
of β-carotene and retinol.
“The role of vitamin A in enhancing humoral immunity produced
by antirabies vaccine” by Siddiqui
FQ, Ahmad MM, Kakar F et al. East
Mediterr Health J 2001; 7:4–5
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(Drugs Control and Traditional Medicines Division, Islamabad, Pakistan).
20 pairs were matched for serum
retinol level and other parameters;
both groups received antirabies vaccine, one also had supplemental vitamin A. The experimental group had
significantly greater (2.1 times) serum antirabies titer than the control.
“Nutritional supplements as adjunctive therapy for children with
chronic/recurrent sinusitis: pilot
research” by Linday LA, Dolitsky
JN, Shindledecker RD. Int J Pediatr
Otorhinolaryngol 2004; 68:785–793
(Dept. of Healthcare Studies, Iona
College Graduate School of Arts and
Sciences, New Rochelle, NY.USA.
E-mail: lall@columbia.edu).
In a few selected cases cod liver oil
with multivitamin-mineral with selenium as adjunct therapy gave promising results.
“Vitamin A levels in sputum-positive pulmonary tuberculosis patients in comparison with household contacts and healthy
‘normals’” by Ramachandran G,
Santha T, Garg R et al. Inter J Tuberc
Lung Dis 2004; 8:1130–1133 (PR
Narayan, Tuberculosis Research
Centre, Mayor VR Ramanathan
Road, Chetput, Chennai 600 031,
India. E-mail:
nrparanj@md2.vsnl.net.in).
Serum retinol was measured in 47
patients at start and end of treatment; in 46 healthy household contacts; and in 30 healthy ‘normals’.
Mean for patients before treatment
was 21.2 µg/dl; in healthy household
contacts it was 42.2 µg/dl and
48.1µg/dl in healthy ‘normals’. The
low values in patients returned to
normal after treatment without any
vitamin A supplementation.
“Urinary excretion of vitamin A in
critically ill patients complicated
with acute renal failure” by
Gavrilov V, Weksler N, Ahmed A et
al. Renal Fail 2004; 26:589–590 (V
Gavrilov, Pediatric Department, A,
Soroka Med.Ctr./Fac.of Hlth.Sci.,
Ben Gurion University of the Negev,
PO Box 151, Beer Sheva, Israel. Email: vladimirgav@hotmail.com).
Nine intensive care unit patients with
acute renal failure all excreted retinol in urine (from 0.007 to 0.379µmol
retinol/mmol creatinine).
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“Survey of vitamin A supplementation for extremely low-birthweight infants: is clinical practice
consistent with evidence?” by
Ambalavanan N, Kennedy K, Tyson
J et al. J Ped 2004; 145:304–307 (no
reprints, correspondence to email
ambal@uab.edu).
In the United States a pre-tested
questionnaire was distributed to all
(n=102) neonatal-perinatal training
program directors (TPD) and 105
randomly selected directors of level
III neonatal intensive care units (nontraining program directors, NTPD).
99% of TPD and 94% of NTPD responded. Only 20% of TPD and 13%
of NTPD supplement more than 90%
of eligible extremely low-birth-weight
neonates. In most programs
(69%TPD, 82%NTPD) routine supplementation is not practiced. Most
centers (91%TPD, 81%NTPD) supplementing vitamin A use a dose of
5000 IU IM 3 times/week for 4
weeks. The most common reason
TPDs give for not supplementing is
the perceived small benefit. For
NTPDs it is considering the intervention unproven. It is concluded that
there is inconsistency in practicing
evidence-based medicine in
neonatal practice, where therapies
are often administered on the basis
of weaker evidence of safety and
benefit than supports vitamin A supplementation. Educational interventions are required.
“Vitamin A for acute respiratory
infection in developing countries:
a meta-analysis” by Brown N,
Roberts C. Acta Paediatr 2004;
93:1437–1442 (MRC Environmental
Epidemiology Unit, Southampton
General Hospital, Southampton
SO16 6YD, UK. E-mail:
n_janbrown@yahoo.co.uk).
5 studies fulfilling criteria included
2177 children (1067 intervention and
1110 control). Main outcome measures were: time to normalization of
fever, respiratory rate and oxygen
dependence, time to discharge, and
mortality. There were no significant
differences for any measure.
“Further evaluation of docosahexaenoic acid in patients with
retinitis pigmentosa receiving vitamin A treatment” by Berson EL,
Rosner B, Sandberg MA et al. Arch
Ophthalmol 2004; 122:1306–1314 .
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208 patients with retinitis pigmentosa
aged 18 to 55 years were randomly
assigned to 1200mg docosahexaenoic acid plus 15,000 IU /d vitamin
A or control fatty acid plus 15,000 IU
vitamin A. It was concluded that for
patients beginning vitamin A therapy,
addition of docosahexaenoic acid
1200 mg/d slowed the course of the
disease for 2 years. Among patients
on vitamin A for at least 2 years a
diet rich in omega-3 fatty acids
(0.20g/d) slowed the decline in visual
field sensitivity.

Vitamin A and its relatives - basic research
“Role of purpurin as a retinol–
binding protein in goldfish retina
during the early stage of optic
nerve regeneration: its priming
action on neurite outgrowth” by
Matsukawa T, Sugitani K, Mawatari
K et al. J Neurosci 2004; 24:8346–
8353 (S Kato, Dept. of Molecular
Neurobiology, Graduate School of
Medicine, Kanazawa University, Kanazawa, Ishikawa 920–8640, Japan.
E-mail:
satoru@med.kanazawa-u.ac.jp).
Unlike mammals, the fish optic nerve
can regenerate after injury. Purpurin was discovered as a secretory
retinol-binding protein in developing
chick retinas. In this study it was
shown that purpurin with retinol is the
first candidate molecule of priming
neurite outgrowth in the early stage
of optic nerve regeneration in fish.
(Don McLaren: in the future this work
might give hope of mammalian optic nerve regeneration).
“Noninvasive
two-photon
imaging reveals retinyl ester storage structures in the eye” by
Imanishi Y, Batten ML, Piston DW
et al. J Cell Biol 2004; 164:373–383
(Dept of Ophthalmology, University
of Washington, 1959 NE Pacific St.,
Box 356485, Seattle, WA 98195–
6485, USA).
Previously uncharacterized structures – RESTS (retinyl ester storage
particles) or retinosomes – are described. Those located close to the
retinal pigment epithelium (RPE)
plasma membrane are essential
components in 11-cis-retinal production.
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“Holding it together in the eye” by
Janmey PA, Discher DE. Nature
2004; 43:635–636.
“To form tissues, like cells must
clump together. The striking resemblance between one cell aggregate
in flies and a cluster of soap bubbles points to a crucial role for surface mechanics in biological pattern
formation.” This line of research is
worked out in the ommatidium of the
compound eye of an insect, which
contains only around 20 cells. It fo-
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cuses on a set of cone cells, usually
only 4, which lie above the light-detecting photoreceptor cells.
“Ciliary photoreceptors with a
vertebrate-type opsin in an invertebrate brain” by Arendt D,
Tessmar-Raible K, Snyman H et al.
Science 2004; 306:869–871 (E-mail:
d e t l e v. a r e n d t @ e m b l d e ;
jochen.Wittbrodt@emblde)
Insects use rhabdomeric and vertebrates use ciliary photoreceptors.
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These cells differ in their architecture and transduce the light signal
differently. In the marine ragworm
Platynereis both cell types occur;
rhabdomeric in the eye and ciliary
the brain. The latter use a
photopigment closely related to vertebrate rod and cone opsins. In
Urbilateria, the last common ancestor of insects and vertebrates, both
types of photoreceptor occurred,
with distinct opsins.

New MOST publications
MOST, the USAID Micronutrient Program, published 13 documents for distribution at the 2004 IVACG,
INACG and IZiNCG meetings in Lima, Peru. A brief synopsis of each follows. Publications can be accessed
on-line at www.mostproject.org or requested by phone +1 703 807 0236 or conventional mail (1820 North
Fort Myer Drive, Suite 600, Arlington, Virginia 22209, USA).
complement, not replace, more
comprehensive policy guidance
available from WHO on the management of diarrhoea. The guidelines presented in this document
are generic, that is, they will be
most effective when modified to
support the particular strategy
being used to introduce the new
recommendations in each country. These draft guidelines have
not yet been field-tested.

Diarrhoea treatment
guidelines

A strategic approach to
anemia control

The need for guidance on how to
implement the new WHO/
UNICEF recommendations for the
use of ORS and zinc supplementation in the clinical management
of diarrhoea was articulated at a
meeting at Johns Hopkins University in June, 2004. On behalf of
USAID, MOST initiated the effort
to prepare the needed guidance
in anticipation of the introduction
of zinc supplementation into the
protocol for treating diarrhoea in
several countries.

MOST has supported ministries of
health in the Democratic Republic of the Congo, Eritrea, Ghana,
Uganda, and Nicaragua to de-

The draft is designed to prepare
clinic-based health workers to implement the new recommendations. The information is meant to

velop approaches to address
anemia. This brief describes the
MOST Project’s experiences together with the options now available for addressing anemia in
developing countries. A strategic
approach to reducing anemia is
presented that is based on addressing comprehensively its
major preventable causes in the
target population.

Overcoming barriers
to effective anemia interventions during antenatal
services in Uganda
This report describes the process
and results of a study undertaken
to identify barriers to implementing effective interventions aimed
at addressing anemia in pregnancy. The study was conducted
in four districts in Uganda in
2001–2002. The study findings
will be used to develop strategies
for improving the implementation
of effective interventions for addressing anemia in pregnancy at
the district level.
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Improving maternal anemia
interventions in Africa
This brief describes the process
used to develop a comprehensive
program to control anemia in
pregnant women in four districts
of Uganda in 2002. MOST believes that the development process used is generalizable to other
countries in the East and Southern African region. The approach
is expected to provide a foundation for scaling up Uganda’s program, and MOST expects that this
close examination of the development process may provide useful
guidance to anyone seeking to
establish or improve maternal
anemia control programs.

Elements of a national
food-fortification program
in Bangladesh
This study builds on a recent pilot
wheat-flour fortification program in
Bangladesh. Performed through
MOST for USAID/Dhaka, the pilot program was a limited-term
project to improve vitamin A and
iron status and also to reduce
anemia through consumption of
fortified wheat flour with vitamin
A, iron, zinc, B1, B2, niacin, and
folic acid. The study’s primary
objective is to identify major elements of a food-fortification strategy in Bangladesh, including micronutrient formulation for the
food vehicles identified as suitable
for fortification.
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Zambia cost study
The overall objective of this study
is to provide policymakers in Zambia with cost information on vitamin A supplementation – information that may help answer questions concerning the efficiency
and sustainability of the campaign
approach vis-à-vis other modes of
delivering vitamin A supplementation. Specific objectives are to
document the Child Health Week
and National Immunization Day
programs as they presently operate, and to analyze the two programs’ cost structures.

Ghana cost study
Cost study synthesis –
Ghana, Zambia and Nepal
Although a variety of vitamin A
supplementation programs have
been implemented in developing
countries, little is known to date
about their costs. The major objective of this study is to provide
researchers and policymakers
with that cost information. Two
major cost categories are emphasized: program-specific, and personnel and capital. Program-specific costs are those incurred exclusively for the delivery of vitamin A, such as the costs of capsules, supplies, transportation,
fuel and vehicle maintenance,
training, and social mobilization.
Personnel and capital are shared
resources — that is, resources not
attributable to a single program or
intervention.

The primary objective of this study
is to provide the Ministry of Health
with cost information on vitamin A
supplementation. The Ministry of
Health intends to use this information to integrate the vitamin A
supplementation program into
routine primary health care services over the next five years.

Zambia five-year strategy
This five-year strategic plan to
prevent and control vitamin A deficiency in Zambia serves as a
model of a comprehensive, strategic plan for any country wishing
to develop a micronutrient deficiency prevention and control program.

NEWSLETTER 1/2005

Micronutrients lead the way
Discusses options and strategies
for improving micronutrient health
in deficient populations. Provides
details on USAID’s efforts to reduce micronutrient deficiency
through supplementation, fortification, and food-based programs.
Updated in 2004 to include zinc
deficiency as a significant public
health issue.
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Enquête sur la carence en
vitamine A / Madagascar
This document presents a survey
done in Madagascar to assess
the extent of the vitamin A deficiency and anemia problems on
a national scale. The survey was
based on a national sample of 600
children aged 6 to 59 months and
a sample of 300 women, ranging
from 15 to 49 years of age. In
addition, an investigation of
anemia in the primary schools
was conducted to assess the extent of the anemia problem in
schoolchildren aged 6 to 14 years.
The survey revealed that Vitamin
A deficiency is a serious public
health problem for children aged
6–59 months, as well as for
women. It also shows that almost
two of every five school children
from the ages of 6 to 14 years is
affected by anemia, making it an
important public health problem
among school age children. [This
publication is in French only.]
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National Micronutrient
Survey translation of the
2000 Summary Report –
Nicaragua
The Government of Nicaragua has
paid special attention to micronutrient deficiencies, particularly those
of vitamin A, iron, and iodine, since
the 1993 National Micronutrient
Survey. This summary report of the
subsequent 2000 survey provides
information about the evolution of
these deficiencies, which are considered to be significant public
health problems in Nicaragua.

Prototype of logistics management system for micronutrient supplements
This document presents a prototype logistics management system for micronutrient supplements that has been successfully
established by the Ministry of
Health and Social Welfare
(MSPAS) in El Salvador. The appendix contains the procedural
manual for this system. [Published in Spanish, English translation is available on the MOST
website: www.mostproject.org.]

Letter to the editor
Dear Sir,
Sincere thanks for your CD and
the new edition of the SIGHT AND
LIFE Newsletter. The CD is much
appreciated. The magazine has
been done very well. These are
of great help for us in our school
health education program as well
as for the adults. May I assure you
that we will share them with others interested in the prevention of
vitamin A deficiency.
Although you are concentrating
on prevention of vitamin deficiency, would it be possible for
you to have a very comprehensive article in the SIGHT AND

LIFE Newsletter and if possible a
good CD program on the various
causes of anemia and the ways
of prevention? The causes, such
as the absence of a well balanced
diet, worms, inability to absorb
vitamin B12 and other vitamins
are not known to most people.
The photograph on the last page
of the cover of the SIGHT AND
LIFE Newsletter 3/2004 shows
young girls who are pale and have
lesions at the corners of their
mouths. This is not uncommon,
mostly in rural areas. A well prepared CD on this subject, prevention of anemia, will be a great
help. If this is not possible, an is-

sue of the SIGHT AND LIFE
Newsletter perhaps could be dedicated to prevention of anemia.
May I assure you that we will
share your information materials
with others.
With sincere thanks and all good
wishes for a happy and bright
New Year.
Yours sincerely
Emmanuel Mariam Pillai, Educational Multi Media Association, St.
Thomas Mount, Chennai-600
016, India
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SIGHT AND LIFE Annual Report 2004
We finished this year with three
issues of the SIGHT AND LIFE
Newsletter printed in colour. Many
people commented positively on
this new look. It is not only a way
of showing that SIGHT AND LIFE
is now part of DSM, but also demonstrates the technical development. We would like to stress that
the printing costs per page have
not increased. New machines and
new technology have made this
possible. We are pleased that
through these developments we
have been able to publish in colours some of the pictures received with reports submitted to
us. We thank all those who have
sent us such lively reports and
photographic documentation of
their work. We would love to visit
so many places, and would undoubtedly find it helpful and interesting, but unfortunately this is not
possible. The reports we receive
or request may to some extent fill
this gap. When we request reports
it is not with the intention of creating unnecessary work, but rather
because we are convinced that by
critically reviewing and documenting the work carried out, it is possible to make more efficient use
of resources as a whole and plan
for the future better.
We have again been able to report in the Newsletter about activities linked to SIGHT AND LIFE.
Moreover, authors feel increasingly that by publishing in the
SIGHT AND LIFE Newsletter they
are reaching the readers they
wish to reach. We are very
pleased with this confidence and
will do our best to fulfil the expectations.
In particular the reports on meetings give a lively impression of
what is going on and what is considered relevant.

Publications
The three Newsletters had a total
circulation of almost 25,000 (see
Facts and Figures box). In addition to mailing the Newsletter and
the CD we have sent almost
10,000 items with 584 parcels to
countries throughout the world.
We consider the compilation of
the Vitamin A Tables printed in
Newsletter 1/2004 a remarkable
success. These and the Vitamin
A Intake Calculator (on CD or to
be downloaded) are powerful
tools which are now available to
our readers. Together they allow
simulations of dietary changes as
well as changes in bioavailability.
It is no longer necessary to rely
on the fixed conversion rates used
in many traditional tables. We are
very grateful to Juergen Erhardt
for his work and for updating these
tools.
The Healthy Eyes Activity Book
was a big success everywhere.
With the help of SIGHT AND LIFE
it has been reprinted and translated. It is now available in Chinese, Tibetan, Urdu and French,
for example.

Research and technical
support
Research support continued with
grants and participation at various
levels. Often it takes a long time
for research results to come in.
Some reports from earlier projects
supported have already been
published. In this connection the
many publications of research
supported by the SIGHT AND
LIFE Research Institute at the
Johns Hopkins University also deserve mention.
Unfortunately, we are still waiting
for many reports, particularly master and doctoral theses, and it is

becoming more difficult to justify
investing further resources in this
area.
We were very fortunate with the
report about supplementation with
multi-micronutrients in India. It
was clearly shown that B-vitamin
deficiency had been eliminated
(NL 3/2004, pages 14–19). These
results underline the concept that
healthy nutrition means more than
the fulfilment of requirements for
a single nutrient. Although critics
could argue that this view is onesided and based on business interests, it is not possible to overlook all the scientific evidence
showing that good health depends on the fulfilment of all preconditions for good nutrition.
The research supported by
SIGHT AND LIFE included food
fortification efforts in China, Vietnam and Madagascar. Analytical
support was given through the
analysis of samples in our laboratories or by providing standard
samples. The carotenoid levels,
for example in rare cultivars of
bananas, were assessed. An impressive example of the effort put
into research support and coordination is the thesis written in the
USA by a student from Uganda
using samples collected in
Uganda and analysed in Indonesia. It is the intention of SIGHT
AND LIFE to foster collaboration
as well as to support the development and the application of locally adapted techniques. We
help to build local capacities by
parallel analysis of samples as
well as by training and quality control.

Training and education
Our published materials together
with small grants were used to initiate many educational efforts at
a local level. We have been im-
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Facts and figures for the year 2004
182 supported projects in 39 countries. Among them:
• 215 Vitamin A capsule donations for 155 projects
•
5 Research projects
•
6 Technical support projects
•
16 Training and education projects
Activities allocated to regions:
41% in Africa, 10% in Americas, 49% in Asia
Three issues, a total of 24,700 Newsletters, were sent
out as well as one CD (7600) containing the SIGHT AND
LIFE website. The list of addressees has increased to
include now nearly 6000 records. Additional copies of the

pressed by the work done in
Southern India as well as in the
central region of Africa. The different ways the SIGHT AND LIFE
materials are adapted to local
needs gives us confidence that
what we are able to contribute is
indeed of value.

Vitamin A donations
Again we donated over 4,000,000
vitamin A capsules, each containing 200 000 IU, for preventive and
treatment purposes. For prevention two of these are recommended per child per year. In
terms of quantity, the amount is
not remarkable when compared
to many national vitamin A deficiency prevention programs.
However, for many missions, hospitals and NGOs these vitamin A
capsules are one of the rare
sources of vitamin A. The capsules represent an excellent tool
for running a program and connecting far-reaching training and
education efforts. SIGHT AND
LIFE always covers all shipping
costs and some of the programs
receive small grants as well. The
SIGHT AND LIFE website shows
the world map with the number of
vitamin A capsule donations and
further details.

Newsletter and the CD were sent out
in bulk and on request.
Information materials mailed in
584 shipments containing:
4469 Posters
3691 Brochures
805 Books
7608 CDs
31 Slide sets
Vitamin A capsules: 4.03 million
standard capsules were donated.

Highlights
We have often been asked to recall the highlights of our efforts.
In this context it might be appropriate to define the term highlights
in relation to the aims and mission of SIGHT AND LIFE. Each
Newsletter is a highlight in itself,
as it reaches many people not
receiving other publications, and
high level scientists
are among its readers. It is a highlight
if an illiterate woman
uses the Healthy
Eyes Activity Book
to learn to read. The
many meetings
SIGHT AND LIFE
has been able to
support, such as the
IVACG meeting in
which SIGHT AND
LIFE was instrumental by enabling
translation into the
local language, are
all highlights.
As the aim of
SIGHT AND LIFE is
to improve nutrition
for many people it
seems best to focus
not on highlights but

rather on the improvements
achieved for the nutrition of all. It
may be a long time before this
goal is achieved. SIGHT AND
LIFE is participating in the efforts
of many other organisations in
working towards this aim. The
very broad response SIGHT AND
LIFE has achieved by mobilising
local efforts and local resources
is really a highlight too.
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In a rural area of the Democratic Republic of Congo children receive vitamin A.
The Task Force SIGHT AND
LIFE is a humanitarian initiative
of DSM (for more information see
the SIGHT AND LIFE website:
www.sightandlife.org). Its aim is
to combat all forms of vitamin A
deficiency and to work for a
healthy nutrition for all. Apart from
vitamin A, SIGHT AND LIFE focuses on micronutrients in general, a field in which DSM has
profound expertise and scientific
knowledge.
Low vitamin A intake, other micronutrient deficiencies and insufficient and imbalanced nutrition are impairing the health of
Publisher:
Task Force SIGHT AND LIFE
Editor: Martin Frigg
Assistance: Anne-Catherine Frey,
Translation: transparent - translations GbR, Berlin, Yvonne Bearne
Printer: Druckerei Dietrich, Basel

children in numerous developing
countries. Increased health risk
with susceptibility to infections
and increased child mortality are
the consequences.
SIGHT AND LIFE has already
supported many locally and internationally active organizations. It has sponsored research
and application projects, as well
as communication efforts in
many countries in Africa, Asia
and Latin America.
Support takes the form of contributions of vitamin A (mostly in the
form of capsules), grants, inforOpinions, compilations and figures
contained in the signed articles do
not necessarily represent the point
of view of SIGHT AND LIFE and
are solely the responsibility of the
authors.

mation and educational materials such as books, posters, reprints, etc. Furthermore, SIGHT
AND LIFE gives technical assistance where necessary and promotes training and education in
order to increase local knowledge and expertise and work towards sustainable improvement
of nutrition.
SIGHT AND LIFE publishes educational materials as well as this
Newsletter to promulgate knowledge on vitamin A and nutrition
and to pass on relevant information on programs and scientific
news.
Task Force SIGHT AND LIFE
PO Box 2116, 4002 Basel
Switzerland. Tel.: +41 61 688 74 94
Fax: +41 61 688 19 10
E-mail: sight.life@dsm.com
www.sightandlife.org
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