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Severe iodine
deficiency in
Morocco threatens
child development
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Excerpted from: Stinca S et al., J Nutr, 15 February 2017; doi: 10.3945/jn.116.244665.

A new study paints an alarming picture of iodine deficiency in Moroccan women and children during
the first 1,000 days of life, jeopardizing their educational and economic future.
A 1,000-day window of opportunity
Optimal nutrition is critical for a healthy
life, particularly in the first 1,000 days of life
(during pregnancy and infancy). The damage from undernutrition during this period
on intelligence may be irreversible. Iodine
deficiency during the first 1,000 days impairs
thyroid function in the mother and the baby
leading to poor brain development and lifelong cognitive impairment (1). When iodine
is provided before or during early pregnancy
in moderately-to-severely iodine deficient
areas, it eliminates new cases of cretinism,
increases birth weight, reduces rates of perinatal and infant mortality, and increases IQ
in children by as much as 10–20% (1).
Salt iodization is the most effective
and inexpensive strategy for the prevention and control of iodine deficiency. Salt
iodization is truly “mass fortification”: it
can completely cover the requirements of
all population and age groups, including
pregnant and breastfeeding women and their
infants (2). But in countries where resources
are limited, iodine interventions may need
to be prioritized to target the most vulnerable groups in the “first 1000 days”.
Women and infants in Morocco suffer
from severe iodine deficiency and
poor thyroid function
A cross-sectional study by Moroccan and
Swiss scientists was conducted in Al-Haouz
province in southern Morocco, around
80 km southeast of Marrakesh, between
December 2013 and May 2016. The study
recruited women of reproductive age
(WRA, n=156), pregnant women (PW,
n=245), and lactating women (LW, n=239)
and their young infants (n=239) to compare
their iodine status (UIC) and incidence of
low thyroid function (i.e. hypothyroidism
and hypothyroxinemia).

Urine and breast-milk samples were analyzed for iodine concentration, and blood
samples for TSH and thyroxine (TT4). The
study found that the overall prevalence of
thyroid disorders was not significantly different among the three groups of women.
However, >40% of infants had thyroid
hypofunction, a much higher rate than in
the women (Table 1).

”A study of the socioeconomic
impact of iodine deficiency
in Morocco estimated
that it accounted for losses of
up to 1.5% of gross domestic
product due to lost
productivity and decreased
educability (5). Continuing
moderate-to-severe iodine
deficiency may be contributing
to the stagnation in
gross national income per
capita in Morocco compared
with other developing
countries in the Middle East
and North Africa.“

Iodine deficiency: a missed
opportunity for young infants
What these findings suggest is that infants in
the “first 1,000 days” are particularly at
risk of thyroid hypofunction due to iodine
deficiency. Although the estimated daily
iodine intakes appear to be similar in all four
groups, at around 25% of the age-specific
RNI, only 1 in 6 of all women had hypothyroidism or hypothyroxinemia, whereas
nearly half of the infants did. Children
at this age may be particularly vulnerable
to low dietary intakes because they have
minimal amounts of iodine stored in their
thyroid. Even in areas of iodine sufficiency,
newborn thyroid stores are estimated to be
only ~300 mg (3). In the present, iodinedeficient study area, newborns likely have
negligible stores, making them entirely
dependent on a regular source of dietary
iodine. While the adult thyroid is able to
increase thyroidal clearance of circulating
iodine during deficiency, the immature
newborn thyroid may be less able to do this.
Although the pregnant women in this study
had estimated iodine intakes of only 22%
of their RNI, most were able to maintain
euthyroidism, which may be good news for
fetal thyroid function.

T A B L E 1 Iodine status and prevalence of thyroid hypofunction among women of
reproductive age (WRA), pregnant women (PW), breastfeeding (lactating) women
(LW) and their young infants in southern Morocco.
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39 (34–43)
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UIC, μg/L

41 (29–63)

32 (17–58)

35 (19–62)

73 (28–157)

BMIC, μg/L

ND

ND

42 (26–81)

ND

Hypothyroidism

3 [2]

0 [0]

1 [0.4]

7 [3]

Hypothyroxinemia

22 [14]

26 [11]

29 [12]

95 [40]

Total thyroid
hypofunction

25 [16]

26 [11]

30 [13]

102 [43]

UIC, urinary iodine concentration; BMIC, breast-milk iodine concentration. Values are medians (IQRs) or n [%].
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Optimal iodine nutrition in the first 1,000 days determines IQ and allows children to thrive at school.

zation is scaled up. For infants, iodine can
be provided as supplements or as fortified
complementary foods. Evidence also favors
providing iodized oil to lactating mothers at
the first vaccination visit (6): it is a strategy
that could be easily implemented within the
existing health delivery system in Morocco.
Sustainable goals
At the launch of the Sustainable Development Goals in September 2015, the UN
Secretary-General Ban Ki-moon recognized

MO RO CCO

that optimal early childhood growth and
development can help drive the economic
transformation over the next decades. By
ensuring universal coverage of iodized salt,
Morocco could transform the lives of millions of children and secure the prosperity
of future generations.
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Why is there iodine deficiency
in Morocco?
Following the WHO recommendations,
Morocco enacted national legislation mandating compulsory salt iodization in 1995.
But because of very poor compliance by
salt producers and a lack of enforcement,
many regions remain iodine deficient. A
household survey of iodized salt in 2015
showed that, two decades after the adoption of the legislation, only a quarter of
Moroccan households had any iodized salt
(4). In the present sentinel survey, only 6%
(4 of 72) of household salt samples were
adequately iodized (at ≥15 ppm); 54% (39 of
72) were inadequately iodized, and 40% (29
of 72) of samples contained no measurable
iodine.
A study of the socioeconomic impact
of iodine deficiency in Morocco estimated
that it accounted for losses of up to 1.5%
of gross domestic product due to lost productivity and decreased educability (5).
This continuing moderate-to-severe iodine
deficiency may be contributing to the recent
stagnation in gross national income per
capita in Morocco compared with other
developing countries in the Middle East and
North Africa.
In the absence of an effective salt iodization program, in countries where <20%
of the households have access to iodized
salt, the WHO and UNICEF recommend
that pregnant and lactating women be
supplemented with iodine until salt iodi-
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The burden of iodine deficiency during pregnancy and infancy can have an impact on the wellbeing
of whole communities.

3

4

IDD N E W S L E TTE R

FEBRUARY 2017

BA S I L H E T Z E L

The iodine story: a tribute to
Dr. Basil Hetzel (1922 – 2017)
Dr. Basil S. Hetzel died on February 4,
2017 after a truly transformative 70-year
career in medicine, research, and public
health advocacy. He was one of Australia’s
most significant researchers, who will be
remembered around the world for his
groundbreaking work on cretinism and
iodine deficiency, tireless international advocacy to eliminate IDD, and for co-founding
the International Council for the Control
of Iodine Deficiency Disorders (ICCIDD,
now Iodine Global Network). A State
Memorial Service was held at the Bonython
Hall, University of Adelaide on Monday
February 27, and was attended by many
distinguished guests, including the Hon Jay
Weatherill MP, Premier of South Australia,
His Excellency The Hon Hieu Van Le
AC, Governor of South Australia, Professor
Guy Maddern, Director of the Basil Hetzel
Institute for Translation Heath Research,
University of Adelaide, and Professor Mu
Li, Board Director of the Iodine Global
Network.
A highly respected scientist and
humanitarian, Basil Hetzel was many things
to a great many people. He was described
as a gentle giant, a generous and inclusive
colleague and friend, a consummate net-

worker, a nurturing father, mentor, and
role model, a moral compass to generations
of people, and a tenacious scientist with
a formidable intellect. He was a scientific
explorer: instead of accepting and reproducing knowledge, he sought to investigate, to
discover, and to research.
To the global iodine community,
he was the author and protagonist of the
iodine story, which began in the 1960s in
a mountainous region of New Guinea. An
invitation from the country’s Public Health
Department to consult on endemic goiter
and cretinism led Hetzel and his colleagues
to the discovery that both conditions were
caused by iodine deficiency, which could
be prevented with iodine supplementation
in the first half of pregnancy. Passionate
about alleviating avoidable suffering, Hetzel
made it his life’s mission to eliminate iodine
deficiency around the world. Its sustained
success, he understood, was dependent on
strong political commitment at the national
and global level.
With Hetzel’s leadership, the
International Council for Control of Iodine
Deficiency Disorders (ICCIDD) was established in 1986 to increase awareness of the
seriousness of iodine deficiency, and to help

At the Pollin Prize award ceremony in 2009, Hetzel was joined by
Gerry Burrow, Jack Ling, David
Haxton, and John Stanbury, all
past Chairmen and Executive
Directors of ICCIDD. Hetzel
remained closely involved and
interested in ICCIDD’s work even
after officially retiring from the
organization.
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Hetzel’s portrait by Avril Thomas, titled “The
Remedy” depicts him with a salt mill in his hand,
surrounded by black and white photographs of
adults and children with short stature and other
characteristic features of cretinism, taken during
his studies of iodine deficiency. Behind him, a
globe and a brain are balanced on a scale, symbolizing the impact of his research on the global
public health. The portrait is on display at the
Basil Hetzel Institute in Adelaide, South Australia.

afflicted countries work on programs to
eradicate it through universal salt iodization.
Armed with strong evidence, Hetzel and
ICCIDD persuaded the Executive Director
of UNICEF and other international public
health bodies to adopt his vision of a world
virtually free of iodine deficiency and take
action.
A global IDD prevention program
was launched at the UN World Summit
for Children in New York in 1990, which
met with unprecedented support from the
leaders of 159 countries. This commitment
was further reinforced in 2002, when the
UN General Assembly Special Session on
Children endorsed universal salt iodization
as a strategy to eliminate IDD.
What has followed is tremendous global progress. Household usage of iodized salt
increased from less than 20% before 1990 to
75% in 2015. From no more than a handful, the number of countries implementing
national salt iodization has now exceeded
140, protecting an estimated 1 billion people
from the scourge of IDD and saving countless IQ points. Justifiably, WHO has compared the global success of salt iodization
to the eradication of smallpox and polio.
With characteristic humility, Hetzel liked
to describe himself as very fortunate, often
stressing that the success of his endeavours
was due to a combination of congenial
opportunities and chance.

Hetzel’s tireless dedication brought him
multiple awards and recognition, including
the Prince Mahidol Prize, the Companion
of the Order of Australia, and the US Pollin
Prize in Pediatric Research. True to the
values he so strongly espoused, Hetzel dedicated part of the Pollin Prize to fund his
own award, which recognizes the crucial
importance of public education and is granted annually to a person who has helped to
further the awareness of IDD through print
or electronic media. In March 2004, the
Australian National Trust named Hetzel as
one of Australia’s National Living Treasures,
and in 2015 he was awarded an Honorary
Doctorate from the University of Adelaide.
In recognition of the significance of his early
work on iodine deficiency, carried out at
The Queen Elizabeth Hospital in Adelaide,
South Australia, Hetzel was honored by
having an institute named after him in
2001. Today, the Basil Hetzel Institute for
Translational Health Research explores the
causes, potential improvements in therapeutic outcomes, and the prevention of some
of the most serious and common health
conditions facing humans today. Hetzel
maintained a close interest in the Institute’s
research and remained one of its great supporters.
First as Executive Director in 1985–
1995, then as its Chairman, Hetzel stayed
at the helm of ICCIDD until his retirement

in 2005. Even in the later chapters of his
life, he was keen to continue telling the
iodine story. In 2012 he gave what was to
be his final scientific seminar at the Sansom
Institute for Health Research. In this seminar, Hetzel took the audience on the familiar journey that began half a century ago in
New Guinea, and which will one day end
with the global elimination of IDD. The
final chapter, when it’s written, will be the
legacy of Professor Basil Hetzel.
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Cooperation between salt farmers
and a salt producer improves the
quality of iodized salt in Azerbaijan
Jack Bagriansky Consultant, UNICEF and Gregory Gerasimov IGN Regional Coordinator for Eastern Europe & Central Asia

After mandatory regulation was established
in 2003–2004, the well-controlled imports
of iodized salt from Russia, Ukraine, and
Iran ensured that households throughout
Azerbaijan had access to adequately iodized
salt. However, about 300 small-scale salt farmers located around salt deposits at Masazir
Lake continued to cover 15-20% of the
national demand for edible salt. Raw salt
from Masazir was sold mainly to traders in
bulk bags, or to 12–15 small distributors,
who sometimes added value by processing
it manually (e.g., crushing, grading, and
drying). Sometimes this included iodization
and repackaging.
Driven by pressure from government
control agencies and consumer groups,
many of the small salt producers were spraying small amounts of potassium iodate
solution onto salt, so that it would pass
inspection by staining “blue” under RTK
iodine testing. There was no quality control
or quantitative measurement of iodine levels
in salt. Successive national surveys in 2007–
2009 reported that the quality of imported
iodized salt, produced by large and wellequipped enterprises in Ukraine, Russia,
Belarus, and Turkey, was usually much
higher (from 25 to 30 ppm) than of the salt
from small-scale producers in Azerbaijan
(averaging at ~13 ppm).
Partly in response to the widespread
availability of illegal domestic salt, in 2009
the Ministry of Economic Development
along with Azersun, a large domestic food
company, developed a business plan to
procure, refine, and market all salt production from Masazir. Since iodization was
mandatory, and the government had been
sensitized to the issue by more than a decade of advocacy efforts, iodization became
an integral part of Azersun’s business plan.
With financial backing amounting to $14
million, mainly from the National Bank of

Azerbaijan along with
25% interest taken by the
Azerbaijan Investment
Company, Azersun established a modern refinery
in the Masazir Lake area
on the outskirts of Baku.
With an annual capacity
of 90 thousand metric
tons (MT), the Azersun
facility could meet the
entire national demand
of 60–70 thousand MT
annually as well as enter
Masazir Lake in Azerbaijan is known for its striking reddish pink color.
the export market.
Through leasing
price, reportedly higher than the prices
arrangements with the
previously obtained from traders. In addigovernment, Azersun technically owns the
tion to favorable procurement terms, the
supply of raw salt from Masazir Lake. The
contract with Azersun also provides for all
lake is a property of the government, leased
other business costs including maintenance
exclusively to Azersun for 99 years, essenand upgrade of the saltpans, harvesting
tially granting the producer a domestic salt
equipment, transport from the saltpans to
monopoly. Azersun also leases another salt
the Azersun salt factory, and other services.
lake close to Masazir and controls 11 smalThrough this system, independent salt harler lakes in the Absheron area near Baku.
vesters are able to sell raw salt to Azersun,
Working with communities around these
while Azersun wields control over the qualilakes, Azersun works to protect this monoty of the national supply.
poly and to prevent illegal salt harvesting
A unique feature of this relationship is
and marketing––thereby preventing any leathat the only legally enforceable contract is
kage of non-iodized salt onto the market.
between Azersun and the team leader, who
is personally responsible for passing on the
Caring for the local community
payments to the team members. It appears
Raw salt is extracted from Masazir Lake
that the community values and peer presby local contractors working in one of 25
sure work well to enforce these verbal and
harvesting zones, with 8–12 workers per
informal contracts. From the perspective of
zone. Each team is recruited by a team leathe local workers, an important benefit is
der, who is contracted directly by Azersun.
the financial security guaranteed by regular
Team leaders are typically well known,
weekly payments. Thanks to a stable income,
respected, and trusted members of their
the workers can now pay cash in local
community, and there is little turnover in
shops, and “debt books” (an indicator of
this position. Each team leader negotiates
financial insecurity) have virtually disapwith Azersun annually to purchase a fixed
peared in this area.
amount of salt (usually 5 MT per week,
although this is negotiable) at a guaranteed
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IGN Regional Coordinator, Gregory Gerasimov paid a visit to the Azersun production plant in May 2016.

Cutting-edge technology in action
The Azersun salt factory employs modern
vacuum evaporation technology for the production of high-quality, free flowing salt of
extra-fine grade from brine pumped directly
from Masazir Lake. However, the amount
and the quality of the brine may not always
be sufficient for the salt concentration
requirements of the evaporation equipment.
When this happens, the factory switches
to raw salt (dissolved in holding tanks),
which has been harvested by the farmers
and is stored in a salt mound a few hundred
meters away from the factory. Typically, the
mound holds from 70,000 to 90,000 MT of
surplus salt, which is sufficient for one year
of operation.
Having produced 20–30 thousand MT
in its initial years of operation, Azersun’s
output rose to 65,000 MT by 2014. Azersun
has gained a dominant share of the domestic
consumer market, mainly at the expense
of imported salt. In addition to consumer

channels, the high-quality salt is suitable
for industrial purposes, including Azersun’s
own large food processing operations.
Complementing the domestic market,
Azersun began exporting and now controls
15% of the salt market in Georgia and a
growing market in Russia.
Adequately iodized salt is reaching
more than 90% of households
According to a National Nutrition Survey in
2013, the proportion of adequately iodized
salt at the household level has reached 94%,
which can be partially ascribed to Azersun’s
success (Figure 1).
Key success factors and lessons learned
• Thanks to the construction of a modern
salt production factory at Masazir Lake,
Azersun has significantly improved the
quality of locally produced iodized salt.

The salt factory holds an ISO 9001-2008
certificate in quality management systems.
The proportion of adequately iodized salt
in the households has increased from 65%
in 2007 to 94% in 2013 when the salt factory reached its full operational capacity.
• These improvements did not come at the
expense of local salt farmers who were
harvesting salt from the lakes using traditional methods. The farmers have been
successfully involved in the new supply
system and have benefited from the relationship with Azersun.
• While the long tradition of collectivization in Azerbaijan has undoubtedly played
a role, Azersun has gained the trust of the
community as a competent and honest
manager. The process of annual negotiation, along with other community-based
activities, enhances this trust.

F I G U R E 1 Household coverage with adequately iodized salt between
2000 and 2013 in Azerbaijan
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94%

90
79%
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Percentage coverage (%)

Reportedly, the teams are satisfied with this
arrangement, which provides nearly 100% of
their annual income. Although, at first, the
scheme was regarded with some suspicion
and resistance among the local population, it was overcome thanks to the positive
experience and benefits gained: a good
price, steady work, and a guaranteed wage.
Now a major local employer, Azersun also
undertakes a range of community-focused
activities, including the celebration of a
National IDD Day, which is a company
holiday in the Masazir area. The company–
team relations are good, and the teams are
sustainable. As a result, Azersun currently
has no plans to centralize the salt harvesting
operations within its corporate structure.
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Source: Presentation given by the Azerbaijan attendees of the first sub-regional USI Sustainability Workshop conducted
by UNICEF and the IGN (Almaty, Kazakhstan, September 2015)
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“Salt + iodine = Saving IQ”
A nationwide campaign in Russia supports
mandatory iodized salt legislation
Gregory Gerasimov IGN Regional Coordinator for Eastern Europe & Central Asia Press Service of the Russian Endocrinology Research Center (RERC)

Background
Russia is the world’s largest country by territory, and it has a population of over 140
million. Spanning two continents and eleven
time zones, it encompasses a vast geographic
diversity within its borders. Endemic goiter
has been reported in written records dating
back centuries. Starting in the 1950s, a national program to control IDD in selected
regions provided iodized salt to approximately 60% of the country’s population. But
as in many other countries, the government
commitment to the program waned as
goiter rates went down. The effects of lax
enforcement did not take long to see: by
the 1980s goiter was reappearing in regions where IDD prevention had stopped.
Eventually, the program collapsed with the
dissolution of the Soviet Union in 1991.
The resulting monitoring gap was
partially bridged by sub-national surveys,
coordinated by the Russian Endocrinology
Research Centre (RERC) under the
Ministry of Health (MoH). In 2001, a tenyear review of epidemiological data covering
a third of Russia’s administrative districts
found that mild-to-moderate iodine deficiency was widespread, and the findings were
similar in 2005.
A Thyromobil study, conducted by the
RERC in Western Russia in 2003–2007,
found that iodine deficiency was associated
with borderline low or below-average IQs
among school-age children in these regions.
Despite ongoing advocacy efforts
to reinstate mandatory legislation, Russia
currently has a voluntary model of salt
iodization, and no more than 30% of the
country’s population consume iodized salt.
A new amendment to the public health law,
developed by the Department of Public
Health under the MoH, would mandate
iodization of certain types of kitchen salt
(except coarse salt used for home pickling)
and the use of iodized salt by the bread-

Coordination Council. A variety
of awareness-raising and educational activities took place in almost
all regions of Russia, from Siberia
to Caucasus, united by the slogan
“Salt + Iodine = Saving IQ”.
Approximately 100 public events
were facilitated by 1,000 volunteers, reaching more than 50 regions of Russia.
Campaign launch in
the capital
The campaign’s official launch
took place at the RERC headquarters, where a team of endocrinologists was available to consult on
iodine nutrition and thyroid health, and
members of the public could have their
thyroids examined for signs of goiter. On
the same day, mothers of young patients at
the RERC were given information about
the importance of getting sufficient iodine
from the diet especially while pregnant or
breastfeeding.

The campaign was launched at the Russian Endocrinology Research
Center (RERC) headquarters in Moscow, Russia.

baking industry. Unfortunately, this amendment has met with resistance from food
industry associations (i.e., meat processors,
dairy producers, and others) due to concerns
over alleged negative effects of iodized salt
on their products. There were also concerns
from the Ministry of Industry and Trade and
the Ministry of Agriculture that the amendment could be in contravention of technical
regulations of the Eurasian Economic Union
(EEU). An informal pro-USI coalition
(Public Coordination Council)
continues active lobbying of the
government structures to adopt
USI legislation.

Raising the awareness of
iodized salt
On October 6, 2016, a nationwide campaign was launched in
Russia to support the adoption
of the salt iodization amendment
to the Russian Public Health
Law. This three-day campaign
Medical students holding the campaign slogan:
was a joint effort of the Russian
“Salt + Iodine = Saving IQ”
Endocrinology Association and
medical student volunteer groups,
backed by the MoH and the RERC (specifically, Prof. Ekaterina Troshina and her
colleagues) with additional support from
the Iodine Global Network and the Public
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Due to Russia’s size, the country currently has the third largest
population at risk of IDD, and
hundreds of thousands of children and adults are still affected by
goiter and other IDD. Mandatory
use of iodized salt in bread baking,
together with greater availability of
iodized salt in retail trade, would
significantly improve iodine nutrition of the Russian population,
thereby reducing the incidence
of goiter and the number of
A brightly-colored student assembly at the Tyumen Medical University
(West Siberia).
unwarranted surgeries of the
thyroid gland.
compulsory salt iodization. A press
The communication campaign
conference on IDD was held at the has provided a much-needed boost to
regional clinical diagnostic centhe MoH-led advocacy efforts to secure
ter, attended by local government
government approval to submit the USI
representatives and experts. In
amendment for adoption by the State Duma
Ufa (Republic of Bashkortostan),
(lower chamber of the Russian Parliament).
students of the Bashkir Medical
The amendment has the seal of approval of
University held quizzes on iodine
the Eurasian Commission: USI laws exist
and iodine-containing foods,
in all EEU countries (Kazakhstan, Belarus,
giving out small prizes to partiKyrgyzstan and Armenia), and Russia is the
cipating children. In Stavropol
only exception. In March 2017, the USI
(Southern Russia) classes were held amendment will be discussed at a meeting
at a local school to inform children of the Social Affairs Committee of the
Volunteers distributing flyers and flying the slogan: "I am for iodized
and adults about iodine deficiency
Federation Council (higher chamber of the
salt" at the entrance to Gorky Park in Moscow and asking members of
and iodized salt. These and other
the public about the use of iodized salt.
Parliament). This time, there is a reasonable
events took place across Russia
chance that the USI law will be adopted
during those three days.
before the end of 2017.
Nationwide mobilization
National press coverage
Thanks to the support of regional health
On the eve of the launch, a
authorities, leaders of medical bodies, and
press conference was held at the
doctors throughout the country, the camMoscow’s headquarters of Russia
paign had an impressively wide scope and
Today, attended by top medireach. On the day of the launch, regional
cal experts, and representatives
news channels throughout Russia devoted
from the Ministry of Health,
airtime to the campaign and a discussion
professional organizations and
on the need to eliminate iodine deficiency.
NGOs. Citing the World Health
In the city of Tyumen (Western Siberia),
Organization, the UN General
more than 200 medical students and doctors
Assembly, and UNICEF’s call
from the Tyumen Medical University took
on the international communipart in a brightly-colored assembly to draw
Press conference "Iodine Deficiency Disorders – time to make a
attention to the campaign’s slogan. A round- ty to intensify IDD prevention
decision" with top medical experts, NGOs and representatives of
measures,
the
organizers
urged
the
table discussion devoted to IDD elimination
the baking industry in Russia Today
Russian government to act now
was facilitated by the region’s top experts in
to control IDD through salt iodization.
endocrinology. On the weekend following
Representatives of the Union of Bakers
the launch, members of the public were
and the Research Institute of the Bakery
invited to take part in quizzes and compeIndustry have shown their support for the
titions to test their knowledge about iodine
amendment, which would mandate the use
deficiency. In Nizhny Novgorod (capital
of iodized salt in mass produced varieties of
of the Volga economic region) top regional
bread that are popular among consumers.
experts in endocrinology led a round-table
They cited the results of research supported
session on IDD prevention and discussed
by GAIN and the IGN, showing that this
the population measures that need to be
measure could increase iodine intake by up
introduced to address the problem, such as
to 30–40%.
At midday, the public could watch a flashmob of the Center’s employees, waving
flags with slogans promoting iodized salt. At
other Moscow locations, groups of volunteer medical students from leading medical
universities offered consultations to virtual
patients, helping to avert the consequences
of severe iodine deficiency. Volunteer
groups could also be seen in Moscow’s
Gorky Central Park of Culture and Leisure,
handing out informational and promotional
materials and surveying members of the
public on their use of iodized salt in the
household.
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The challenges of harmonizing the
iodine supply across Europe
Excerpted from: Bath, S. Lancet Diabetes Endocrinol 2016; Published online December 6, 2016 http://dx.doi.org/10.1016/S2213-8587(16)30329-1

Iodine deficiency affects many pregnant
women in Europe, and although this is a
public health concern, there is a lack of
consistency across countries both in the
supply of iodine (e.g., iodized salt programs) and the monitoring of iodine status
of the population. Harmonization of iodine
nutrition in Europe was the subject of a
symposium held on September 3, 2016, at
the European Thyroid Association meeting
(Copenhagen, Denmark), organized by the
IGN and the EUthyroid project. Euthyroid
is a European Union-funded project with
the goal of harmonizing and sustainably
improving iodine intake in Europe.
Iodine status varies widely across
Europe, and the classification of iodine status in population groups also differs within
countries (Figure). For example, many are
classified as iodine-sufficient in the general
population but with deficiency in pregnant
women. Many countries lack data, particularly with respect to the iodine status
of pregnant women. Iodine intake varies
between countries as a result of both differences in eating habits and variation in the
iodine concentration of foods. Furthermore,
iodized salt programs are not consistent.
There is variation in whether iodized salt
policies are mandatory or voluntary, the
concentration of iodine in salt, the coverage
of, and access to, iodized salt, and the use
of iodized salt in processed food. This variation was highlighted at the symposium
and examples were given from two countries—Norway and the UK where there is
poor availability of iodized salt and the main
dietary source of iodine is milk. Data from
both countries have shown that individuals, especially children, who consume high
quantities of milk might exceed the iodine
requirement from milk alone (1-2). These
findings emphasize the fact that iodine ortification programmes need to be tailored to
each country to take into account background exposure from other dietary sources.
EUthyroid will collect standardized data on
iodine intake in participating countries, and

F I G U R E 1 Iodine status in Europe in 2015
will create a reference
database and map.
An important research
question is how iodine
status can be measured
in an individual, particularly during pregnancy.
At present there is no
such biomarker because
urinary iodine concentration can only be
used to classify iodine
status at the group, or
population, level. The
thyroid-specific protein
thyroglobulin has shown
promise as an iodine
biomarker in children,
but data are sparse in
pregnant women. The
EUthyroid project will
evaluate the usefulness of
thyroglobulin (measured
a considerable proportion of the European
from dried blood spots)
as a biomarker of iodine status in pregnancy, population and much more research is
required. Some of the gaps in knowledge
using data from women across Europe that
and practice will hopefully be filled by the
covers a range of iodine intakes.
EUthyroid project; indeed a coordinated
The effects of severe iodine defiapproach is necessary to tackle outstanding
ciency on the developing brain are well
research questions and to attempt to deal
known, but the effect of mild-to-moderate
with the current disparity in iodine nutriiodine deficiency, which is more likely in
European countries, is less certain (3). There tion across Europe. However, for iodine
deficiency to be eliminated in Europe, a
are no adequately powered, randomized,
sustainable approach is needed. Frameworks
controlled trials of iodine supplementation
and approaches need to be developed that
in pregnant women, with child cognitive
will ensure adequate iodine nutrition across
outcomes, in regions of mild-to-moderate
Europe long after the EUthyroid project
iodine deficiency (3). Cohort studies in
Europe have provided evidence of an associ- ends in 2018.
ation between low iodine status in pregnan1. Troan G et al. A model to secure a stable iodine
cy and poorer neurocognitive development,
concentration in milk. Food Nutr Res 2015; 59:
but these studies are limited because they
29829.
2. Food Standards Agency. Retail survey of iodine in
relied on just one measure of iodine status
UK produced dairy foods. Food Survey Information
in pregnancy. The EUthyroid project will
Sheet 02/08. June 16, 2008. http://tna.europarchive.
extend this work by using repeated measures org/20140306205048/http://www.food.gov.uk/
science/research/surveillance/fsisbranch2008/fsis0208
of iodine status in pregnant women from
(accessed Nov 29, 2016).
several European cohort studies based in
3. Bath SC, Rayman MP. A review of the iodine staregions of different iodine status.
tus of UK pregnant women and its implications for the
Iodine deficiency continues to affect
offspring. Environ Geochem Health 2015; 37: 619–29.
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Pregnant women in poor rural areas
of Indonesia have low iodine intakes
Excerpted from: Kartono D, Atmarita, AB Jahari, Soekirman, D Izzwardy. The situation of urinary iodine concentration (UIC) among school age children, women
at reproductive age and pregnant women in Indonesia: the analysis of Riskesdas 2013. Gizi Indon 2016, 39(1): 125-136

Background
Iodine deficiency is a recognized public
health problem in Indonesia, and there have
been extensive efforts to reduce its impact
on the population, particularly through the
use of iodized salt. Household coverage with
iodized salt has been monitored regularly
since 1998: as part of the annual National
Socio-Economic Survey (Susenas) until
2003, and as part of the National Basic
Health Research (Riskesdas) survey in 2007
and again in 2013.
Household coverage with any iodized
salt (assessed by the qualitative rapid test kit,
RTK) has improved from 80.3% in 1998
(Susenas), reaching 86.6% in 2005 (Susenas),
86% in 2007 (Riskesdas) and 91.9% in the
latest survey (Riskesdas 2013). However,
the coverage with adequately iodized salt
(>15 ppm) is currently thought to be below
the target of universal salt iodization (i.e.,
>90% households). At the same time, the
Riskesdas surveys have continued to report
optimal iodine nutrition at the national
level: in 2007, the median urinary iodine
concentration (MUIC) in school-age children was 224 µg/L; in 2013, the MUIC was
optimal in all surveyed populations, including school-age children, women of reproductive age, and pregnant women (respectively, 215 µg/L 189 µg/L, and 169 µg/L).

WRA (aged 15–49 years), and 578 PW
(aged 15–49 years) from the 2013 Riskesdas
survey.

Comparing iodine status of children,
non-pregnant and pregnant women
Aware that national-level data may mask
sub-national variation, this study compared
the iodine status of school-age children
(SAC), women of reproductive age (WRA),
and pregnant women (PW) from the same
household according to their place of residence (urban/rural), geographical regions,
socio-economic status (Figure 1a and b),
and consumption of iodized salt (Figure 2).
The analysis included 13,811 households,
with 6,149 SAC (aged 6–12 years), 13,218

150

F I G U R E 1 Median urinary iodine concentration (µg/L): (a) according to residence,
(b) according to socio-economic status
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Horizontal lines mark the threshold indicating sufficient iodine nutrition (100 µg/L for SAC and WRA,
and 150 µg/L for pregnant women).
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F I G U R E 2 Median urinary iodine concentration (µg/L) according to household access
to iodized salt (iodine levels in salt measured quantitatively by titration)
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Over iodized (>50 ppm)

Pregnant women

to eliminate IDD, the coverage of adequately iodized salt should be improved to ensure
that all socio-economic strata and all population groups can be reached.
As it appears that there are additional
sources of dietary iodine (most likely iodized
salt used in processed foods), efforts should
be made to confirm and maintain these
sources, particularly those that are most
frequently and commonly consumed by
populations in iodine-deficient regions and
amongst poorer communities.
Conclusions
Indonesia needs to ramp up its salt iodization program to maintain optimal iodine status across all regions and in all populations,
particularly in pregnant women. It is also
recommended that iodine status be regularly
monitored in all vulnerable groups to ensure that both deficiency and excess iodine
intakes are avoided.

Horizontal lines mark the threshold indicating sufficient iodine nutrition (100 µg/L for SAC and WRA,
and 150 µg/L for pregnant women).

Place of residence
In all population groups, rural residence was
associated with lower median UIC than
urban residence (Figure 1a), although both
rural and urban residents were iodine sufficient. The median UIC varied by region in
all groups, and the school-age children and
non-pregnant women were iodine-sufficient
in all regions. For SAC, the MUIC ranged from 168 µg/L in East Nusa Tenggara
(NTT)/West Nusa Tenggara (NTB) to 260
µg/L in Central Java; and for WRA, it ranged from 137 µg/L in NTT/NTB to 240
µg/L in Central Java. In pregnant women,
the MUIC fell below the UIC threshold
of 150 µg/L, suggesting iodine deficiency in three regions: East Java (140 µg/L),
Maluku/Papua (131 µg/L), and NTT/
NTB (122 µg/L). The largest variation in
pregnant women UIC was in NTT/NTB,
where the 25th and 75th percentile were,
respectively, 64 and 488 µg/L. However, as
none of the median UICs were greater than
300 µg/L, there is no evidence of excessive
iodine intake.
Socio-economic status and
access to iodized salt
The iodine status of SAC and WRA was
adequate even when their household salt
contained less than 5 ppm iodine, which
implies that there may be other sources of
dietary iodine (Figure 2). The highest medi-

an UIC was associated with consumption of
over-iodized salt (>50 ppm); however, the
overall proportion of over-iodized salt was
very small. On the other hand, almost a half
of all households were consuming inadequately iodized salt, which was associated with
lower iodine status.
Households from lower socio-economic quintiles had lower median UIC
than the higher quintiles, demonstrating
a wealth-related disparity in iodine consumption (Figure 1b). The median UIC was
adequate in SAC and WRA in all economic
quintiles, regardless of whether they were
consuming non-iodized (<5 ppm iodine)
or inadequately iodized salt (5–17.9 ppm
iodine). However, pregnant women from
households consuming non-iodized salt had
insufficient iodine intakes across all wealth
quintiles.
Pregnant women may be at risk of
iodine deficiency
Iodine deficiency during pregancy can
cause pregnancy loss and infant mortality,
cretinism, and neonatal hypothyroidism in
the offspring, and even mild deficiency in
women during pregnancy has been found
to cause subsequent educational and cognitive impairments in their children (1,2). In
Indonesia, pregnant women from the lowest
wealth quintiles and those consuming noniodized salt may be at risk of IDD. In order

Photo by Indi and Rani Soemardjan via Flickr; CC BY NC ND 2.0
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Some pregnant women in Indonesia may be at risk of
iodine deficiency, particularly if they are from poorer
backgrounds, or if they don’t use adequately iodized
salt in the household.
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The gift of salt: a personal story
from Lake Afdera
Lorenzo Locatelli-Rossi

I have in front of me a 4.8-kilogram file
filled with documents that trace the story of
how Lake Afdera in the Danakil depression,
Afar region of Ethiopia has developed into
the largest source of salt in the country.
With a volcano in the background, which
once shaped the landscape we see today, the
lake lies 102 meters below sea level and has
a surface area of around 100 sq. kilometers.
At a time of my first visit, the only
presence in the area was a small military post up on the hill and some scattered
nomadic groups camping amongst the rocks
and boulders. The nomads were exposed
to serious health risks and were under the
care of the Afar Pastoralist Development
Association (APDA) under the fervent leadership of Ismail Ali Gardo and his wife
Valerie Browning, known as the ‘Angel
of the African Desert’. This is how I was
introduced to the area on the day of my
arrival: the Angel of the Desert was lecturing to a large group of nomadic women, all
huddled in a cave, listening to her eagerly:
Afar, desolate, silent and of an extraordinary
beauty. Like the Dead Sea, the lake is supersaturated saline water. The lake is fed by
very hot freshwater streams, with palm trees
along their banks that offered the only shelter and comfort during the extremely hot
days. I was told that until I arrived, no one
had dared to swim in the lake until by jumping in, I proved there were no predators in
the water, and that sinking was impossible.
This was in 1999, and today Afdera is a very
different site and sight.
Historical background on
Ethiopian salt
In the north of the Danakil depression is
an open-pit salt mine, which has been in
use since the ancient times when salt was
a currency. Low quality salt blocks or slabs
are still mined there today. In more modern
times, when Eritrea and Ethiopia were
Abissinia, most of the region’s salt orginated from the Eritrean coast of Assab and

Massawa saltpans. In the early 1990’s, large

Lake Afdera, January 1999

Taking a refreshing dip in Lake Afdera

The first supplies of building materials arriving
at Lake Afdera.

investments were made to enable salt iodization. However, the war between Eritrea
and Ethiopia, which broke out in May
1998, left the latter without a salt supply.
For a short time, the salt came to Ethiopia
from Djibouti and Yemen; one of their
most interesting ventures was at Lac Assal in

Djibouti, where another depression salt-lake
was being exploited for local use, and both
governments hoped that a large joint venture would profit both countries. But while
the venture had potential, other matters
took priority for the Ethiopian government
at the time.
Over the years, much has been written about salt in Ethiopia, but one report
that mentioned Lake Afdera as a potential
source of halite (rock salt) was what brought
me to the site. But the real beginning was
a story told to me by Benito Capodacqua,
an Ethiopian-Italian salt technician whom
I met and befriended in the course of my
work there.
First saltpans in Afdera
In the late 50’s and early 60’s, Benito
worked for an Italian businessman, Mr.
D’Alessandro. An adventurer and dreamer,
D’Alessandro was also a passionate and
creative enterpreneur with a keen eye for
opportunity. His project to produce salt in
Afdera was not only successfully approved
by the Ethiopian government, but it also
won him a 5-year tax concession on production. And so in this lunar (and possibly
sligthly lunatic) landscape, without any
machinery but filled with determination,
D’Alessandro built the first saltpan, along
with a 250 km dirt road connecting his
business with the main road to Addis Ababa.
After the five year period of grace, the
government began to tax D’Alessandro, and
as the years went by and production grew
from strength to strength, the tax demands
became higher and more aggressive. At least,
until D’Alessandro was told that the only
way his taxes would be lower is if he would
sell a part of his enterprise. As the story
goes, at this point, he opted to close down
the entire oprations.
It was Benito who showed me the
foundation of D’Alessandro’s house, the
location of the freshwater tank and workshop, and most important of all, the neat
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network of 15 salt ponds with an access road
for the workers to bring their harvest back
onto dry land. It was a haunting sight: one
could still almost feel the vibrant energy of
the place and hear the tools and voices of
the men at work, harvesting the salt. But
the saltpans had been laid to rest under
years’ worth of sand, their outline now
barely traceable.
Developing the Ethiopian salt industry
The first document I find as I open the
file is titled “Discussion on the Iodization
of Salt,” dated 9–10 November 1998.
It is the minutes of a meeting between
Tigray Development Agency (TDA),
Dutch Interchurch Aid (DIA), UNICEF,
Afar Relief Association, and Afar Literary
Association, convened to discuss salt iodization. As salt was a key part of the project, one of the listed action points was to
discuss the plan with the clan leaders of
Afdera. This, in my view, was the point
that marked the beginning of a new era of
salt production at the lake. A follow-up
meeting on 15 December 1998 brought
together another stakeholder group: mostly
salt workers from the newly formed Afar
Salt Workers Association (ASWA) and the
Afar Pastoralist Development Association
(APDA). Spearheaded by Bob Hedly of
DIA, the other agencies (ASWA, APDA
and UNICEF) all had crucial roles in driving the project forward. As a result, the
first assessment mission to Lake Afdera (and
my contract there as a Salt Consultant to
UNICEF) was scheduled not long after, in
January 1999. This was when I first met my
team: Ishmail Ali Gardo (APDA), Benito
Capodacqua, and Nur Murale (ASWA).
The assessment report detailed the
lake’s surroundings, which we scouted for
suitable salt production sites, although it was
evident that salt could be produced easily.
The report was visionary and optimistic
about the prospects, even recommending
that the salt association build a shed where
salt could be iodized and sold directly to the
passing trade on the main road, on its way
to Addis. In fact, it went as far as to suggest
that a large billboard should be erected to
inform the truckers they don’t need to drive
for hours to reach the lake!
Next to the report from this initial
visit is another document, a letter from DIA
dated 26th February 1999, addressed to
UNICEF-Addis Ababa, notifying the office

The first store for building goods and equipment
was small but did its job.

Benito and his salt pans

Pilot salt production project at the lake was a
success.

My return to Lake Afdera in September 2002

of a meeting with the salt groups keen to
develop production and iodization at the
scouted site. As Bob Hedly said at the time,
although the project was very feasible, there
were some logistical doubts, and it required
funding. In May 1999, a “Region Two–Salt

Production & Iodization Proposal” was
agreed, and the implementing agencies DIA
and UNICEF funded the US$ 54,000 budget. More visits to the site were undertaken
in the intervening months. The ASWA
membership grew to 57 (including myself),
and as a result the association was able to
raise funds to the tune of US$ 15,000.
By the year 2000, with the appointment of Mr Alimira Helem, a local
manager, and Benito, the team was now
16-strong, and the construction work at the
lake could begin in earnest. Food cost and
salaries were paid to the workers through
their membership fee, while donors funded
the materials and equipment needed to build
lake-site lodgings, a cafeteria, and a storeroom. Smaller equipment, including bamboo
mats, nails, wood, shovels, wheelbarrows,
inlet pumps, pipes, generator and other
goods were shipped in mostly by caravans
of camels. There was, of course, no lack of
serious issues such as a shortage of mosquito
nets, provisions not arriving in time, or arriving late and spoiled. But there was no lack
of enthusiasm either, and by May 2000, the
first 200 quintals or 20 metric tons of salt
were produced. This experience positively
motivated the workers and ASWA, who
were now even more keen to build new
pans. Unfortunately, the project expanded
out of control, and the over-eagerness of the
local salt association attracted the interest of
external businessmen, causing serious difficulties. Nevertheless, it forged ahead and has
become what it is today: a major source of
salt in Ethiopia.
In the aftermath
I returned to Ethiopia in November 2002,
by which time the production sites had
simply gone “viral,” smashing even the
most optimistic forecasts. Today Afdera is
a sprawling town, and the lake area once
described as desolate, silent and of an extraordinary beauty is no more. But perhaps the
impact it’s had on the region was as inevitable as the passing of time. And the benefits
of iodized salt bestowed upon the region’s
population are indisputable.

*This article is dedicated to Ato Benito Capodacqua.
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Improving USI strategy in
Bangladesh
Chandrakant S Pandav IGN Regional Coordinator for South Asia, Harshal R Salve AIIMS, New Delhi, Kapil Yadav IGN South Asia and AIIMS, New Delhi, M A Ansari
Former Salt Commissioner Government of India, Farhad Ahamed AIIMS, New Delhi, Frits van der Haar IGN Senior Advisor, and Jonathan Gorstein IGN Executive Director

UNICEF commissioned the Iodine Global Network (IGN) to undertake a comprehensive review of the USI strategy in
Bangladesh. National and international experts visited Bangladesh on 20–29 August 2016 to develop recommendations for a revised strategy for the sustainable implementation of Universal Salt Iodization in Bangladesh.
tions in Dhaka, non-governmental
organizations such as BRAC, and
implementation partners such as
UNICEF, MI and GAIN), conducted field visits to salt production sites in Khulana and Cox’s
Bazar, identified the key challenges and bottlenecks, and formed
concrete recommendations. In
September 2016, the final findings
were presented to the Secretary of
The IGN team with the Secretary and officers from the Ministry of
Industries, Bangladesh at a debriefing presentation on 28th August, 2016
the Ministry of Industries (Nodal
Ministry for USI) and the followThe unique geography of Bangladesh, with
ing key recommendations were
the largest river delta in the world, comshared with the stakeholders and partners:
prising three major and 250 smaller rivers
causing frequent flooding and consequent
1. Effective and transparent governance
iodine depletion from the soil, makes the
• Transform the “CIDD project” into a
entire population in Bangladesh susceptisustainable “CIDD program,” positioned
ble to iodine deficiency disorders (IDD).
directly under the Ministry of Industries;
Bangladesh was one of the first countries
• Increase transparency in governance.
in the world to introduce mandatory salt
2. Effective co-ordination between USI
iodization, in 1989. The Control of Iodine
stakeholders
Deficiency Disorders (CIDD) Project was
• Form a National USI coalition;
started in the same year, and the third phase
• Revive the National Salt Committee;
of the CIDD Project was recently extended
• Ensure accountability at the highest admithrough June 2017.
nistrative level.
Bangladesh achieved significant success over the years, with 80.3% households
3. Supply of adequately iodized salt
consuming iodized salt (57% consuming
• Consolidate the existing salt plants, open
adequately iodized salt at ≥15 ppm). Recent
new ones, and identify new saline land;
surveys indicate that there is stagnation in
• Improve the quality of raw salt and set up
the progress towards USI, and the adequata Model Salt Farm;
ely iodized salt coverage is hovering around
• Introduce criteria-based allocation of raw
the 50% mark. Considerable efforts are
salt importation permits to the salt millers;
required to reach the USI target of >90%
• Ensure indigenous production of KIO3;
coverage.
• Provide technical support to traditional
Taking a systematic approach, the
salt producers;
expert team conducted a desk review, iden• Ensure strict vigilance of licenced salt
tified and interacted with key USI stakeholmills, and monitor the quality of iodized
ders (government, salt mills, research institusalt at trader and retailer level;

• Ban the sale of loose industrial salt;
• Strengthen inspection and regulatory manpower of the CIDD;
• Amend the existing Salt Law.
4. Regular and robust outcome assessment

• Collect statistical data from the edible salt
industry;
• Conduct a national IDD survey;
• Build capacity of health professionals to
undertake surveys, and establish schoolbased IDD surveillance system.
5. Demand for adequately iodized salt

• Improve public awareness,
• Create preference for good quality,
packaged, refined iodized salt
• Decrease the demand and use of salt sold
in bulk which is of inferior quality.
In addition, the review proposed the following priority actions for the Government
of Bangladesh, and specifically the Ministry
of Industries:
1. Officially adopt IDD elimination through
USI as a national development priority at
the highest policymaking level.
2. Amend the “Diseases for Deficiency of
Iodine Prevention Act, 1994” and ensure
its effective implementation.
3. Transition form “CIDD Project” under
BSCIC to “National USI Strategy”
directly under Ministry of Industries
(ensure a budget line item and personnel
allocation).
4. Encourage supply, distribution, and use of
refined, adequately iodised salt.
5. Build capacity for measuring the outcomes of the USI strategy and its benefits
for the population through continuous
surveillance and periodic surveys.
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Achieving optimal iodine
nutrition in Tanzania
Transforming the salt industry to ensure sustainable elimination of IDD
Festo Kavishe IGN Regional Coordinator for Eastern and Southern Africa, Vincent Assey IGN Regional Coordinator for Eastern and Southern Africa, Robin Houston
IGN Senior Advisor, Alister Shields Salt Consultant, Banda Ndiaye Micronutrient Initiative, Regional Director for Africa
F I G U R E 1 National household coverage with iodized salt
enabled with technical assistance and proviBackground
sion of potassium iodate (KIO3) through a
At the national level,
revolving fund or subsidies. However alongTanzania has reached opti90
82%
81%
side these robust enablers, Tanzania wrestles
mal iodine intake (with a
80
with complex barriers. The salt industry is
median urinary iodine con70
highly heterogeneous with a large number
centration, MUIC, of 180
61%
of producers spread over a large part of the
μg/L in women of repro60
country.
ductive age), overcoming a
50
47%
historically high prevalence
40
Key recommendations
of iodine deficiency. But
Local production faces increasing compethe national figures mask
30
tition from consumer-packaged table salt
an ongoing problem, high20
imported from Kenya, which challenges the
lighted by recent Tanzanian
0
viability of the salt industry in Tanzania.
Demographic and Health
Coverage with any
Coverage with
This creates a challenging background for
Survey (TDHS) data.
iodized salt
adequately
the program to deal with issues such as the
Regional disparity leaves
iodized salt
sustainable supply of KIO3 and the introbehind 8 of the country’s
2010
2015
duction of new technologies to improve the
30 regions with subquality of iodization. There is, however,
optimal iodine intake (MUIC <100 μg/L).
Barriers and enablers
a political mandate to bolster the national
Furthermore, USI is far from being realized,
The Tanzanian program faces a discrepancy
economy through local production in order
with 40% of households still using inadequabetween its strong regulatory framework
to transition Tanzania from low to middle
tely iodized salt (Figure 1).
on paper and the low coverage of adequatincome status, and this provides an opporely iodized salt. The formal groundwork is
tunity to strengthen the iodization program
Program review
laid for a strong enabling environment for
as part of an overall consolidation and
In order to accelerate progress toward elimisalt iodization, with policies and legislation,
strengthening of the salt industry.
nating IDD, The Government of Tanzania
advisory stakeholders, and salt producers
and the Micronutrient Initiative commissioned an external review of the USI
Scale of the salt industry in Tanzania
strategy to identify programmatic priorities
and structural reform for the USI program,
No
Type of producer		
Location		
Total 		
						production
building on momentum from the creati						(MT/year)
on of a National Multi-sectoral Nutrition
1
Large scale formal producer
Action Plan (NMNAP). The Iodine Global
(Uvinza Salt) (exports 80%)
Inland		
40,000
Network implemented the review, leveraging
its mandate to better align ongoing efforts
6
Medium scale formal producers
Coastal to the north
among key national partners and its position
				of Dar Es Salaam
60,000
to advise on overall national policy and stra20
Medium/small scale formal producers
Coastal in pockets along
tegy of IDD programs. Based on observations
				the entire coast line
20,000
from the field, review of the current national
~620
Small scale semi formal 		
Coastal in pockets along
DHS data, and analysis of the salt industry,
				the entire coast line
75,000
and taking into consideration the findings
of a recent UNICEF program assessment,
~600
Micro-scale informal salt boilers
Spread over 5 inland
we identified a number of key barriers and
				regions		25,000
enablers to guide informed decision-making.

Proportion of households (%)
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method and the impact of its production
on the environment. However, it is difficult to envisage an end of salt production
by this method and, as a result, particular
attention will need to be paid to the IDD
status in areas of such production. This
scenario also includes the possibility of
technical support to larger producers to
ensure consistent production of adequately iodized salt, especially in areas where
coverage is low.

Packaged salt from this Tanzanian producer bears a logo indicating that it has been iodized.

1) Focus on vulnerable populations. We
believe the USI program should consider
reform to prioritize the populations still vulnerable to IDD. In order to achieve equitable and sustainable optimal iodine intake in
Tanzania, programmatic reform would target the regions identified in the report with
low median urinary iodine concentration
(MUIC), along with the producers supplying those regions.
2) Reach consensus to implement an action
plan for USI reform. Potential action plans
for consideration must weigh complex priorities and limited resources. The IGN identified the following scenarios:
Scenario 1. Cease interventions, and moni-

Increasingly, salt
imported from Kenya is taking over the
market with an adequately iodized salt
product. While it is possible that this entirely market driven scenario will successfully address IDD, it is far from certain and
it is likely that it will leave pockets, particularly in areas away from the trade route
or where there is local “subsistence” salt
production, where IDD persists.

tor the salt industry.

Scenario 2. Continue to support small producers and improve Quality Assurance (QA)/

This model represents
the status quo, with external partners
continuing to support the government
to subsidize small producers and monitor
large and medium producers. This model,
to date, has achieved marked success at the
national level but left parts of the population with inadequate intake. Furthermore,
this scenario may not be sustainable in the

Quality Control (QC).

absence of ongoing support from the
government or external donors.
Facing
the salt imports from Kenya, larger producers are already proposing to increase
investment to defend their market share.
This, however, leaves the small producers,
who often supply the most vulnerable
populations, in a precarious position.
Under this scenario, the objectives would
be to ensure adequate iodization processes
while keeping small producers in business,
thus bolstering the Tanzanian economy.
New business entities would be formed
to consolidate salt produced by small
producers. They would be sized to achieve the economies of scale necessary to
achieve consistent adequate iodization at
a sustainable cost. They would also allow
for streamlined monitoring by reducing
the number of locations where iodization takes place. Three to five years of
significant investment would be required,
beginning with data gathering and feasibility exploration in order to inform the
type and location of these entities, and to
develop a sustainable business model for
their operation. There is no certainty that
such a model would not require subsidies
to the industry, in which case the overall
viability of this option would need to be
re-assessed. A particular challenge under
this scenario is the role of the thousands
of inland micro-producers, who boil
brines from shallow wells to produce <1
MT of salt per year. This production is so
dispersed as to make consolidation almost
impossible. There are also significant issues
with the quality of salt produced by this

Scenario 3. Reform the salt industry.

3) Consider further review of key programmatic areas. Perhaps the biggest takeaway
of the assessment was the need for an
improved understanding of the complex and
interacting enablers and barriers in order to
effectively reform USI. Further review or
consideration might inform next steps in a
number of programmatic areas. Specifically,
the USI program may benefit from a deeper
understanding of the dynamics of the salt
market and the movements of salt within
Tanzania, examining the effect of taxes and
incentives on the enabling environment;
reviewing the effectiveness of the revolving
fund for sustainable iodate supply; the merit
of implementing a communication strategy to increase demand for packed salt; and
the potential to establish routine regulatory
monitoring through the healthcare system.
Summary & opportunity
The newly established NMNAP provides a
robust mechanism to engage critical stakeholders from the public and private sectors,
including the salt industry, and to achieve collective action to carry out program
reform. We recommend that stakeholders
seek consensus in order to incorporate
reform into national nutrition planning as
part of the NMNAP’s Micronutrient Action
Plan for 2016–2021. The Tanzania Food
and Nutrition Centre (TFNC), as the head
of NMNAP, would likely take the lead on
implementing the action plan, working closely with salt industry partners, regulatory
bodies, and ministries. This is an opportunity for further investment by current donors,
UNICEF and Micronutrient Initiative, or
an opportunity for new donor(s) to support
USI in Tanzania. With the foundation laid
and optimal iodine nutrition attained at the
national level, Tanzania now has the opportunity to eliminate IDD entirely, safeguarding the cognitive potential of every child.
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MEETINGS AND ANNOUNCEMENTS

Xenia Tchoumitcheva’s social media campaign to raise
the awareness of iodine deficiency

Xenia’s campaign landing page on the AllCharities website

In January, the Swiss Russian-born model
and enterpreneur Xenia Tchoumitcheva launched a two-week promotional and fundraising campaign for the IGN via a new online
platform AllCharities UK. AllCharities is a
Swiss start-up created by three London-based
students of the EPFL (École Polytechnique
Fédérale de Lausanne): Alen Arslanagic, Timon
Zimmermann and Jérémie Lasnier. Their goal
is to encourage and motivate the younger
generation to donate to charities by simplifying

the donation process and making it
transparent and fun.
AllCharities aspires
to be a new social
network for donations, reminding
people that even a
small donation can
fundamentally change
the lives of people
in developing countries. AllCharities
will join forces with
celebrities who will
launch fundraising
campaigns on behalf of a charitable organization of their choice. The campaign for the
Iodine Global Network, fronted by Xenia, was
the first, successful “trial run” for Alen and his
colleagues. Thanks to Xenia’s efforts on social
media, the campaign has reached thousands of
young people and raised close to $2,500 in a
matter of days. For the IGN, the campaign was
an unprecedented opportunity to reach new,
younger audiences and promote the key messages around the impact of iodine deficiency,

global IDD elimination goals, and the evidence
behind salt iodization. The news of Xenia’s
campaign also reached the Swiss press, who
were eager to spread the word (see photo).
The IGN’s Communication Office and scientific headquarters are located at the Swiss
Federal Institute of Technology (ETH Zurich),
and local promotion could help with future
fundraising efforts. We’d like to thank Xenia
and AllCharities UK for their enthusiastic support, and we’re looking forward to continued
collaboration.

The campaign received publicity in a Swiss daily paper
“20 Minuten”

Watch our promotional video with AllCharitiesUK and our Chair, Michael Zimmermann on YouTube: https://www.youtube.com/watch?v=2Ur-JzHe5zA

IGN Management Council meets in Dakar

The IGN Management Council at the meeting in Dakar, Senegal on 15-17 February, 2017

On February 15–17, the Iodine Global
Network held an annual Management
Council meeting in Dakar, Senegal. The
meeting was hosted by Nita Dalmiya (the
IGN’s Regional Coordinator for West &
Central Africa, and UNICEF WCARO),
under the auspices of the Senegalese
Government. The meeting was an opportunity to welcome new IGN colleagues:
Ana Maria Higa as Regional Coordinator
(RC) for South America; Ivette Sandino,
RC for Central America & Caribbean; Festo
Kavishe, RC for the newly joined regions of
Eastern & Southern Africa; Robin Houston,
Senior Advisor; and Sylvain Lapointe,
Accountant. The meeting’s busy three-day
agenda covered regional and global updates
on recent IGN and partner projects and activities, a discussion of emerging research and
programmatic issues, and new workplans and
budgets for 2017. The IGN Annual Report
for 2016 is in preparation.

I D D N EWSL ET T ER

FEB RUARY 2 0 1 7

16th International Symposium of Trace
Elements in Man and Animal (TEMA16)
The main purpose of the 16th International
Symposium on Trace Elements in Man and
Animals (TEMA16) is consolidation of interaction between scientists and experts in the field
of trace element research. A wide diversity of
topics from methodological aspects of trace
element analysis in living species and samples
to practical use of trace elements in agriculture
and medicine will attract a broad audience
of specialists. The Symposium will be held
in Saint Petersburg, Russia on June 26–29.
Registration is open on the Symposium’s
website (www.tema16.org).

M EET I N GS AN D AN NO UNCE ME NTS

In memory of
Harry Black
(1934 – 2017)

ENDO 2017, April 1–4 in Orlando, FL
ENDO 2017 is the world’s largest event for
presenting and obtaining the latest in endocrine science and medicine. With an extensive
program covering a broad array of topics, various networking opportunities, poster sessions,
continuing medical education, updates on new
products and technologies at the ENDOExpo,
keynote speakers, and more, attendance at
ENDO is a “must-attend” event.

India strengthens commitment to food
fortification
The National Summit on Food Fortification
was held in New Delhi, India, on 16–17
October 2016. Co-hosted by the central
Government ministries, governmental agencies, and development partners, the Summit
offered an opportunity to discuss and endorse
food fortification interventions as a mandatory
strategy for combating micronutrient deficiencies. Food fortification can play a key role in
fighting malnutrition, as it is a proven, effective strategy that helps meet nutritional needs
of different cross sections of the society, including the poor and underprivileged, as well
as the vulnerable, such as pregnant women
and young children. Food fortification is not
only socially accepted, but it can be extremely cost-effective. The Summit’s co-host,
the Food Safety and Standards Authority of
India (FSSAI) presented a set of comprehensive Food Safety and Standards Regulations,
and revealed a special food fortification logo

at the event. The goal of these regulations is
to encourage the production, manufacture,
distribution, sale and consumption of fortified
foods. With this aim, the Summit had brought
together the experts from the nutrition and
development communities as well as representatives from state governments, academics,
technical supporters and donors. The themes
included the role of industry, government,
academia and civil society, improving compliance and measurement, cost-benefit analysis,
and modelling the potential for impact and the
required investments so that food fortification
becomes an important instrument of micronutrient delivery. Prof. Chandrakant Pandav, the
IGN’s Regional Coordinator for South Asia,
led two sessions at the Summit: on universal
salt iodization, and on double-fortified salt
(used in selected settings to combat iodine and
iron deficiency).

July 30, 1934 – February 4, 2017

Harry Black passed away on February 4,
2017 aged 83. Harry served on the ICCIDD
Board of Directors for over a decade, and
was an author, an illustrator, and an international aid worker. His career choices
demonstrated compassion to others, including
his work with the Canadian Red Cross, his
26 years as Executive Director of UNICEF
Canada, and his work post-retirement with
the International Council for Control of
Iodine Deficiency Disorders. During his time
at UNICEF, he showed great compassion
in his drive to improve living conditions for
children in developing countries, leading
disaster and famine relief projects worldwide.
For this work, Harry was awarded the prestigious Order of Canada––Canada's highest
honour for lifetime achievement. Funeral
Service was held at Eastridge Evangelical
Missionary Church on Sunday February 12,
2017. In Harry's memory, donations can be
made to The Children's Wish Foundation
and the Iodine Global Network (formerly
ICCIDD). If so desired, online condolences
may be made at www.oneillfuneral.ca
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A BS T R A CT S

ABSTRACTS

Iodine status and associations with feeding
practices and psychomotor milestone development in six-month-old South African infants
Infants below 6 months receive iodine from breast milk
or fortified infant formula, but the introduction of complementary foods may deteriorate iodine status. This
cross-sectional analysis assessed the iodine status of sixmonth-old South African infants and its associations with

Monitoring the effects of iodine prophylaxis
in the adult population of southern Italy with
deficient and sufficient iodine intake levels:
a cross-sectional, epidemiological study
This cross-sectional population-based study assessed the
frequency of thyroid disorders in adult populations living
in two areas of southern Italy after implementing iodine
prophylaxis. The study included 489 subjects from an
iodine-deficient rural and iodine-sufficient urban area.
Blood levels of thyroid-stimulating hormone (TSH),
thyroglobulin (TgAb) and thyroperoxidase antibodies
(TPOAb), and urinary iodine concentration (UIC) were
measured. Thyroid volume and echogenicity we assessed
by ultrasound. Median UIC was higher in the urban area
(p=0·004), and the prevalence of goiter was higher in the
rural area (P=0·003). Positive TgAb were more frequent
in the urban area (P=0·009). The hypoechoic pattern at
thyroid ultrasound (HT-US) was similar between the two
areas, but TgAb were significantly higher (P=0·01) in
HT-US subjects from the urban area. The frequency of
elevated TSH did not differ between the populations, and
no differences were found in TgAb positivity in subjects
with high TSH in the urban compared with the rural area.
These findings suggest that the small risks of iodine supplementation are far outweighed by the substantial benefits of
correcting iodine deficiency.
Bonofiglio D et al. Br J Nutr. 2017 Jan;117(1):170-175.
Adequacy assessment of a universal salt iodization program two decades after its implementation: a national cross-sectional study of iodine
status among school-age children in Tunisia
This study aims to evaluate USI implementation in
Tunisia, using both performance and impact indicators.
A total of 1560 children, aged 6-12 years, were sampled
in a national, two-stage, stratified, cross-sectional cluster
survey in 2012. Urinary iodine concentration (UIC) and
household salt iodine content were analyzed. The national
median UIC was 220 µg/L (95% CI: 199–241), indicating adequate iodine status. Children from households
in low socio-economic strata were more prone to insuf-

ficient UIC. The national median iodine concentration
of household salt was 22 mg/kg (95% CI: 21–23). Only
half of the households used adequately iodized salt (15–25
ppm), with large regional disparities. The coverage of
adequately iodized salt fell short of meeting the goals of
USI (Universal Salt Iodization), i.e., >90% of households.
Regular monitoring of iodized salt at production level
must be strengthened with involvement from salt producers.
Doggui et al. Nutrients. 2016 Dec 25;9(1)
Poor dietary diversity, wealth status and use
of un-iodized salt are associated with goiter
among school children: a cross-sectional study
in Ethiopia
This study aimed to assess the prevalence of goiter and
associated factors among school children (6 to 12 years) in
Dabat District, northwest Ethiopia in a school-based crosssectional study conducted from February 21 to March 31,
2016. A total of 735 school children were included using
stratified multistage sampling. The overall prevalence of
goiter was 29.1% [95% CI: 25.9, 32.6] (about 22.4% grade
1, and 6.7% grade 2 goiter). Significant factors associated
with goiter were age of children (adjusted odds ratio,
AOR=1.13; 95% CI: 1.01, 1.26), housewife mother
(AOR=1.49; 95% CI: 1.08, 2.15), use of unprotected well
water for drinking (AOR=6.25; 95% CI: 2.50, 15.66),
medium household wealth status (AOR=1.78; 95% CI:
1.18, 2.92), use of inadequately iodized salt, measured by a
rapid test kit (AOR=2.79; 95% CI: 1.86, 4.19), poor dietary diversity score (AOR=1.92;95% CI: 1.06, 3.48) and
medium maternal knowledge (AOR=0.65; 95% CI: 0.42,
0.94). The prevalence of goiter in Dabat District represents
a moderate public health problem. Regular monitoring
of household salt iodine levels, improving access to safe
water, promoting the importance of a diversified diet for
children is recommended to address the problem.
Abebe Z et al. BMC Public Health. 2017 Jan 7;17(1):44
Iodine intakes and status in Irish adults: is there
cause for concern?
In Ireland, limited information exists on population iodine
intakes and status. The aims of this study were to estimate
dietary iodine intakes and analyze urinary iodine concentration (UIC) using the data from the cross-sectional
National Adult Nutrition Survey 2008–2010 and the most
recent Irish Total Diet Study. Median iodine intakes in the
total population (n=1106) were adequate with only 26%
of the population below the estimated average requirement (EAR). Milk was the major source of dietary iodine
(45% of total intake). Median UIC (107 µg/L) indicated
optimal iodine nutrition according to the WHO cut-offs.
However, 77% of women of childbearing age (18–50
years) did not meet the EAR recommended for pregnant
women. Although iodine is deemed to be sufficient in the
majority of adult populations in Ireland, any changes to
the current dairy practices could significantly impact intake
and status. Continued monitoring should be of priority
to ensure that all subgroups of the population are iodine
sufficient.
McNulty BA et al. 2017 Br J Nutr. Feb 20:1-10. [Epub
ahead of print]
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The effects of iodine fortified milk on the iodine
status of lactating mothers and infants in an
area with a successful salt iodization program:
a randomized controlled trial
The aim of this study was to investigate, for the first time,
the effect of iodine-fortified milk on the iodine status of
lactating mothers and their infants. In this multicenter
randomized controlled trial, 84 lactating mother-infant
pairs from healthcare centers were randomly selected and
assigned to two groups: the iodine-fortified milk group
and the control group (n=42 each). Maternal and infant
urine and breast milk samples were collected at 3–5 (baseline), 7, 10, 14 days, and 1 month postpartum to measure
their iodine concentration. 84 lactating mothers (mean
age of 28.2 ± 4.5 years), and 84 infants (mean age of 4.2
± 0.7 days), were included in the study. Mothers receiving iodine-fortified milk had higher urinary (p<0.001)
and breast milk (p<0.001) iodine concentrations. Urinary
iodine levels in infants were not significantly different
between the two groups. These findings suggest that daily
supplementation with iodine-fortified milk ensures adequate iodine nutrition among lactating mothers. However,
it had no effect on the iodine status of infants, who were
previously iodine sufficient.
Nazeri P et al. Nutrients. 2017 Feb 22;9(2).

feeding practices and psychomotor milestone development.
Urinary iodine concentrations (UIC) were measured in
infant (n=386) and maternal (n=371) urine, and in breast
milk (n=257). The median (25th–75th percentile) UIC
in infants was 345 (213–596) μg/L and was significantly
lower in stunted (302 [195-504] μg/L) than non-stunted
(366 [225-641] μg/L) infants. Maternal UIC (128 [81–216]
μg/L) and breast milk iodine concentrations (170 [110270] μg/kg) were associated with infant UIC. Most infants
(72%) were breastfed and tended to have higher UIC than
non-breastfed infants (p=0.074). Almost all infants (95%)
consumed semi-solid or solid foods. Infants consuming
commercial infant cereals ≥4 days/week had higher UIC
(372 [225–637] μg/L) than infants consuming these foods
seldom or never (308 [200–517] μg/L; p=0.023). There
were no associations between infant UIC and psychomotor developmental scores. Iodine in breast milk and
commercial infant cereals possibly contribute to adequate
iodine intake.
Osei J et al. Matern Child Nutr. 2016 Dec 28. doi:
10.1111/mcn.12408. [Epub ahead of print]
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Breast milk iodine concentration is a more
accurate biomarker of iodine status than urinary
iodine concentration in exclusively breastfeeding
women
In addition to being excreted in urine, iodine is also
excreted in breast milk during lactation. The aim of this
study was to evaluate urinary and breast milk iodine concentration (UIC and BMIC) as biomarkers of iodine status
in lactating women with wide-ranging iodine intakes. The
study recruited 866 pairs of lactating mothers and exclusively breastfed infants from 3 iodine-sufficient study sites:
Linfen, China (n=386); Tuguegarao, Philippines (n=371);
and Zagreb, Croatia (n=109), and iodine-deficient lactating women from Amizmiz, Morocco (n=117). In the
iodine-sufficient sites, a pooled regression analysis revealed
higher fractional iodine excretion in breast milk than in
urine at borderline low iodine intakes. In contrast, in the
iodine-deficient site in Morocco, a constant proportion
(∼33%) of total iodine was excreted into breast milk. The
study concluded that when iodine intake in lactating
women is low, there is increased partitioning of iodine
into breast milk.Thus, maternal UIC alone may not reflect
iodine status, and BMIC should also be measured to assess
iodine status in lactating women. The authors propose a
BMIC reference range (2.5th and 97.5th percentiles) of
60–465 μg/kg in exclusively breastfeeding women.
Dold S et al. J Nutr. 2017 Feb 22. doi: 10.3945/
jn.116.242560. [Epub ahead of print]

