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By sustaining universal salt iodization (USI), Armenia has remained iodine sufficient
for over a decade, effectively protecting newborns against brain damage and loss of
I.Q. points.
Twenty years ago, Armenia was iodine
deficient. After decades of salt iodization
efforts in the Soviet Union, Armenia was
experiencing a re-emergence of iodine deficiency disorders following the dissolution of
USSR and the socialist economy in 1990.
In 1995, the Ministry of Health jointly with
UNICEF conducted a study, which showed that, in the mountainous areas, 50% of
pregnant women and 40% of schoolchildren
were suffering from goiter (1). Nationwide,
goiter was found in almost a third of all
reproductive-age women (2). Evidently, the
progress achieved in the previous decades
had been lost.
Efforts to bring back iodized salt
began in 1997 with the support of UNICEF
and other international donor agencies and
in collaboration with the Ministry of Health
(3). Recognizing the importance of adequate iodine nutrition to the nation’s health and
economic progress, the national salt manufacturer Avan Salt in Yerevan began iodizing
all salt for human consumption (i.e. table salt
for consumers and salt used by food manufacturers) even before a government decree
made it mandatory in 2004 (4). Thanks to
the swift action of all stakeholders, already
in 2000 the DHS estimated that 84% of
households had access to iodized table salt
compared with 70% in 1998 (2, 5). In 2005,
the MoH in collaboration with UNICEF
and the IGN (then ICCIDD) carried out a
national survey covering all but one (Vayots
Dzor) administrative regions of the country.
It confirmed that not only was iodine intake
sufficient again, but that adequately iodized
salt now reached 97% of households (6). In
2006, UNICEF declared Armenia as free of
iodine deficiency (3).

Dr. Sisak Baghdasaryan, a research assistant in the Armenian study, is collecting and preparing urine samples for laboratory analysis of iodine levels. The analysis showed that school-age children are iodine sufficient.

91% of salt samples collected from
The new survey findings are
households have adequate levels of iodine.
reassuring
In 2016–2017, the first national iodine surLearning from the past success
vey in over a decade was conducted under
to safeguard the future
the auspices of the Ministry of Health (7).
One of the key reasons why the salt iodiUrine samples were collected from 1,125
zation program has been so successful in
school-age children (SAC), women of
Armenia (and other countries of South
reproductive age (WRA), and pregnant
Caucasus, Eastern Europe, and Central Asia)
women (PW) from 13 towns across
is that it was based on decades of effective
Armenia. The results confirm that iodine
salt iodization efforts in the USSR as well
deficiency has not recurred (Table 1). The
as in the former Yugoslavia, Bulgaria, and
decrease in the median urinary iodine conRomania, dating back to the mid-1950s.
centration (UIC) in SAC since 2005 (from
313 µg/L to 242
µg/L) (6) is expected
T A B L E 1 Results of the 2016–2017 national survey in Armenia
and reflects a reducshow that iodine intakes are optimal (7).
tion in the mandaUIC, urinary iodine concentration
ted levels of iodine
			
N
Mean age (SD), yrs
Median UIC (Q1, Q3) 		
in salt from 50 ± 10
							µg/L
mg/kg to 40 ± 10
School-age children
361
10.54 (1.11) 		
242 (203, 289)
mg/kg in 2005 (4).
Pregnant women
356
26.14 (4.69) 		
226 (209, 247)
Preliminary results
Women of reproductive 361
35.46 (8.68) 		
311 (244, 371)
also show that over
age

The study was a joint project of Columbia University, Yerevan State Medical University, Boston Medical Center, and the Iodine Global Network, with additional support from the Fulbright US
Student Program, the John & Hasmik Foundation, and the Hovnanian Foundation, and with the collaboration of Arabkir Medical Center and the RA Ministry of Health.
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To translate the experiences of the past into
a lesson that won’t be lost to future generations, three essential needs must be met.
First, Armenia needs an affordable and effective monitoring system, so that all stakeholders—from clinicians to policymakers—can
access up-to-date information without needing to wait for expensive and infrequent
nationwide surveys. A recent analysis of the
2012–2016 neonatal hypothyroid screening
data shows a high degree of concurrence
with the UIC data. Annual analyses of neonatal TSH could be useful in monitoring
iodine nutrition in Armenia.
Secondly, while Armenia has experienced almost two decades of progress
against all forms of malnutrition, such as
stunting, wasting, and hidden hunger, more
remains to be done. Understanding the
underpinnings of the salt iodization success
could help us recreate it in other programs
that target micronutrient deficiencies, such
as folate, iron, or vitamin A.
The final need is to ensure that
evidence-based policy transfers to best practice, and reaches the population through the
medical community. Clinical practitioners in
Armenia have been largely unaware of the
success of salt iodization, and some continue
to attribute goiter and other thyroid symptoms to iodine deficiency when, in fact,
they may be caused by other thyroid disorders. In these cases, correct diagnosis and
treatment could be delayed or missed.
To address this need, the study team
shared its findings at a conference on 10
October in Yerevan with representatives of
the Ministry of Health, the endocrinology
community, clinicians, policymakers, and
members of the scientific community. The
meeting focused on Armenia’s progress
against iodine deficiency, the role of the
salt iodization program, standards for reporting thyroid disease to the national statistics
office, and clinical guidelines for diagnosing
and treating thyroid disease. The study team
has received additional support from the
Jinishian Memorial Foundation to conduct
over 20 smaller-scale workshops and seminars for clinicians across all provinces, which
are scheduled to go ahead in the next few
weeks.
A small country with a small population, Armenia faces considerable challenges
but also significant opportunities. There is
a strong sense of investment on the part of
all stakeholders in understanding the current
situation in order to get the most benefit for

N OV EM B ER 2 017

ARME NIA

Avan Salt factory in Yerevan is the sole domestic salt manufacturer in Armenia and an
advocate of USI. (L-R) Areg Gukasyan (President of Avan Salt); Gregory Gerasimov (IGN
Regional Coordinator for Eastern Europe & Central Asia); Nicholas Hutchings (researcher
in the Armenia study); Hrair Aslanyan (IGN National Coordinator for Armenia).

Mr. Nicholas Hutchings presenting the results of the Armenia study at the 87th Annual
Meeting of the American Thyroid Association on 17–22 October 2017 in Victoria, Canada.

the patients and the public. This cooperative spirit on the ground and in Armenia’s
leadership is a huge component of why this
program has been so successful. And for as
long as iodine deficiency remains in check,
those in policy and practice are free to focus
on other challenges to the health and development of the population.
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Iodine supplementation in mildly
iodine-deficient pregnant women
does not benefit infant or child
neurodevelopment
Excerpted from: Gowachirapant S, et al. Effect of iodine supplementation in pregnant women on child neurodevelopment: a randomised, double-blind, placebo-controlled trial. Lancet Diabetes Endocrinol 2017, October 10. http://dx.doi.org/10.1016/S2213-8587(17)30332-7

This is the first randomized placebo-controlled trial investigating the impact of iodine
supplementation of mildly iodine-deficient pregnant women on child neurodevelopment. It was done in areas where other population groups have sufficient iodine intakes.
An essential component of thyroid hormones, iodine is needed for normal fetal
health and development. At week 4 of
pregnancy, maternal thyroid hormone promotes neuronal proliferation and migration
in the developing brain (1). Fetal thyroid
hormone synthesis begins at about week
20 (1); thereafter, both maternal and fetal
thyroid hormones support fetal neurodevelopment (1, 2). To maintain maternal
and fetal euthyroidism, iodine requirements
during pregnancy increase by about 65%. In
randomized controlled trials in regions of
severe endemic goiter, iodine supplementation during pregnancy improved maternal
thyroid status and child neurodevelopment
(2). Although severe iodine deficiency now
only rarely occurs in most countries, mild
iodine deficiency during pregnancy remains
common (3).
In this randomized, placebo-controlled trial, 832 healthy pregnant women
aged 18–40 years in Bangalore, India, and
Bangkok, Thailand, were randomly assigned
(1:1) to receive 200 μg iodine orally once
a day or placebo until delivery. Primary
outcomes were verbal and performance
I.Q. scores on the Wechsler Preschool and
Primary Scale of Intelligence Third Edition
(WPPSI-III) and the global executive
composite score from the Behavior Rating
Inventory of Executive Function-Preschool
Version (BRIEF-P) in children aged between 5 and 6 years.

Photo by Harsha K R via Flicrs; CC BY SA 2.0
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Prenatal iodine supplementation has a beneficial effect on child neurodevelopment in areas
affected by severe iodine deficiency, or where salt iodization is not implemented effectively.

Results
Maternal urinary iodine concentration
(median UIC) at baseline was 131 μg/L
(IQR 81–213), indicating mild iodine
deficiency. Mean compliance with supplementation was 87%. The median UIC
was significantly higher in the iodine group
than in the placebo group during pregnancy
(p<0.0001) but not at 6 weeks post-partum
(p=0.61). Iodine supplementation had minimal effects on maternal thyroid function;
there were no differences in thyroid disorders between the iodine and placebo groups,
and nearly all women were euthyroid.

There was no detrimental effect of iodine
supplementation, consistent with previous
supplementation studies in pregnant women
(4).
At age 5.4 years, 313 children were
analyzed for verbal and performance I.Q.
with WPPSI-III, and 315 for overall executive function with BRIEF-P (see Figure 1).
Investigation at this age allows assessment
of a wider array of cognitive functions, and
I.Q. scores are a better predictor of adult
intelligence than tests given during infancy
(5). No significant differences were evident
between groups in the children’s mean
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WPPSI-III scores for verbal and performance I.Q. or the BRIEF-P executive
function scores, overall or by site. No significant differences were evident between
groups in sex, age, anthropometric variables,
TSH, total T4, or urinary iodine concentration in children at birth, 1 year, 2 years, or
5.4 years post partum. At 5.4 years, children
in both groups were iodine sufficient.
Interpretation
These findings show that daily supplementation with 200 μg iodine in mildly iodinedeficient pregnant women was safe and
increased iodine intakes into the sufficient
range. However, iodine supplementation
had no clear benefits on maternal thyroid function or child neurodevelopment at
age 5–6 years. In cohort studies in the UK
and Australia, more severe maternal iodine
deficiency (median UIC of 91 μg/L and
81 μg/L, respectively) was associated with
lower I.Q. (6) and reduced educational
outcomes (7) at school age. However, findings from other cohort studies showed no
difference in neurodevelopment in infants
of mothers who had mild iodine deficiency
or iodine sufficiency (8). It is likely that any
potential benefits of maternal iodine supplementation on offspring development would
be caused by correction of mild maternal or
fetal hypothyroidism; however, two controlled trials (9, 10) have reported that correction of subclinical hypothyroidism or isolated hypothyroxinaemia with levothyroxine
did not improve offspring development;
one of these trials was in an iodine-deficient
population (10).
The women began iodine supplementation at a mean gestational age of 10.7
weeks. Beginning supplementation earlier
might have resulted in different findings,
because the fetal brain rapidly develops in
the first trimester (1, 2). However, the study
did not find an effect of gestational age at
entry on any of the developmental outcomes.
These findings are similar to previous
studies of iodine supplementation in mildto-moderately iodine-deficient pregnant
women (4), in which iodine did not improve concentrations of maternal or newborn
thyroid hormones, which are likely to be
the best biomarker for healthy fetal development. The study suggests that pregnant
women might be able to physiologically
adapt to mildly low iodine intakes during
pregnancy, draw from intrathyroidal iodine

stores, and maintain fetal euthyroidism
allowing for normal in utero development
(4). This conclusion is consistent with
current WHO recommendations (11) that
iodine supplementation is unlikely to be of
harm, but might not be justified in mildly
iodine-deficient pregnant women residing
in countries with effective iodized salt programs where other population groups have
sufficient iodine intakes. Future intervention
trials in pregnant women with more severe
iodine deficiency (e.g., with a median UIC
<100 μg/L) and in settings where women of
reproductive age are clearly iodine deficient
would be valuable.
“Iodine supplementation is unlikely
to be of harm, but might not
be justified in mildly iodine-deficient
pregnant women in countries with
effective iodized salt programs
where other population groups have
sufficient iodine intakes.”
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Developmental outcomes at mean age 5.4 years
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Sentinel surveys in northern
Algeria assess iodine intake
in women
Samira Akdader and Hamoul Zohra Laboratory BPO/Endocrinology Team, Faculty of Biological Sciences, USTHB, Algeria; Meskine Djamila Endocrinology
Department, Hôpital Bologhine, Algiers, Algeria; Michael Zimmermann ETH Zurich and Iodine Global Network, Zurich, Switzerland.

A recent sentinel survey in northern Algeria suggests iodine intakes are optimal
in pregnant women but borderline high in women of reproductive age.
Endemic iodine deficiency has been described previously in Algeria’s mountainous
northern regions. In the early 1990s, a study
in six villages of the Bordj Bou Arreridj
province reported cretinism (1.1%), transient
neonatal hypothyroidism, and a high prevalence of goiter (51%) in the general population, linked to severe iodine deficiency
(1,2). A median UIC of only 27 µg/L was
reported in school-age children (2).
In areas affected by goiter, sale of
iodized salt had been compulsory since
1967. Following the global call to adopt
universal salt iodization to combat iodine
deficiency disorders, Algeria replaced the
decree with a nationwide mandatory law in
1990 (3). In 2013, UNICEF estimated that
around two-thirds (67.3%) of households
consumed iodized salt in Algeria, ranging
from 24% in the central highlands to 85%

in the central northern regions (4). Iodized
salt coverage varied by only 10% between
rural and urban households (61% and 71%,
respectively). Yet, the socio-economic
divide was much more pronounced, with
coverage ranging from 82% in wealthiest to
only 54% in poorest households.
Despite these evident gaps, iodine
status has been monitored infrequently and
mostly through focal surveys in areas with a
suspected iodine problem. In 2006–2009, a
small case-control study investigated iodine
status in a group of 1st trimester pregnant
women (PW) and their age-matched nonpregnant controls recruited at prenatal clinics and maternity units in Oran province
(400 km west of Algiers). The authors
recorded a median UIC of 204 µg/L in
PW and 227 µg/L in controls, both in the
optimal range (5-6). In another prospective

study, conducted at a gynecology center of
a central military hospital in Algiers between
2009 and 2012, pregnant women from different regions of the country had adequate
iodine intakes before the 20th week of
pregnancy, with a median UIC (IQR) of
180 μg/L (10, 500; n=276) (7). In 2010, a
study enrolled 82 school-age children in the
north-western province of Sidi Bel Abbes,
a province 70 km to the south of Oran, to
better understand the causes of goiter in the
local population (8). However, the reported
median UIC of 166 µg/L suggested that
iodine deficiency was not a likely etiology.
Addressing knowledge gaps with
a sentinel study
Our sentinel study was designed to assess the
current iodine status and thyroid function of
WRA and PW in Algiers (an urban area),

The sentinel study was conducted in Algiers (an urban area), and Tizi Ouzou (a rural town) in northern Algeria,
both marked with a dot, approximately 200 km north of the endemic sites studied in the 1990s.

I D D N EWSL ET T ER

and Tizi Ouzou (a rural town) in northern
Algeria. We recruited healthy WRA and
PW from two hospital centres, one in
Algiers and in Tizi Ouzou. We took a morning spot urine sample, and a blood sample for measurement of thyroid hormones
(TSH, T4), thyroglobulin, and antibodies
(anti-TPO). UIC was measured at the
Human Nutrition Laboratory of the ETH
Zürich, Switzerland. In WRA, the median
UIC (IQR) in Tizi Ouzou was 253 μg/L
(167, 341; n=150) and in Algiers, 256 μg/L
(166, 354; n=151). In the pregnant women,
the median UIC was 233 μg/L (157, 326;
n=172), indicating optimal iodine intakes.
Considering the uneven national
coverage of iodized salt, the selective and
varied nature of the available iodine studies
(see also Box), it is unclear whether the

reported iodine intakes can be fully explained by consumption of iodized salt, nor
if they reflect the national situation. Since
iodine intakes are frequently higher in
school-age children than in their mothers,
it would be important to assess iodine status
in this age group, in particular to evaluate
the risk of adverse health outcomes in case
of iodine excess. Although most of the
studies discussed above assessed biomarkers
of thyroid function, the findings are not
conclusive. Further, the etiology of goiter in
Algeria warrants more investigation. Finally,
to ensure that optimal iodine intakes can be
achieved and sustained across all populations
in Algeria, it will be important to monitor
periodically the quality of salt iodization in
addition to estimating household coverage.

Iodine status of Saharawi refugees in Tindouf
In 1975, tens of thousands of Saharawi refugees started arriving in the harsh desert area
of Tindouf, in the West of Algeria, fleeing from the Western Sahara war (9). For the first
ten years, the refugees received aid from the Algerian government. In 1986, given the
protracted character of the conflict, assistance from the international community was
requested. In 2011, WFP and UNHCR estimated that the camps were a permanent
home to around 90,000 refugees. The protracted refuge, the extremely harsh climate,
and remoteness of the area have forced the settlers to rely on humanitarian assistance
for their survival. Yet, the camps have strong internal governance, with little need for
outside interference.
Local studies in the 1990s detected high levels of iodine in groundwater (which
may be related to the region’s proximity to the Mediterranean Sea): 724 µg/L in the
camps of Rabuni, 934 µg/L in El Ayoun, and 259 µg/L in Dahla (10), steeply above the
typical range of 0.01–70 µg/L (11). In 2007, high iodine concentrations were also confirmed in domestic animal milk (12). Consequently, iodine intakes among the refugee
populations have been excessive: a median (IQR) UIC in SAC of 565 µg/L (357, 887;
n=417) (12), and 466 µg/L (294,725; n=394) in WRA (13) have been reported.
Iodine excess is believed to be a factor contributing to the high goiter rates persisting in
these populations: 86% in SAC and 22% in WRA (12, 13).
Within refugee populations that are dependent on food aid, iodine status would be
typically dependent on the iodine content of the food ration. In many such cases, basic
food aid items such as cereals, pulses, oil, blended cereal foods and salt are supplied by
WFP and complementary food items may be supplied by UNHCR. The iodine content of
these commodities is expected to be low except in the case of salt or US-manufactured
fortified blended cereal foods, which are fortified with iodine (14). In Tindouf, the standard cereal blend was replaced with an “iodine free” formula in April 2010 (9) to better
meet the needs of the local population.
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Iodine in food systems and health
First international conference of the World Iodine Association

The World Iodine Association (WIA) held
its first conference dedicated to ‘Iodine
in Food Systems and Health’ on 15-17
November in Pisa, Italy. Scientists and policy-driven stakeholders attempted to answer
an important question: how can iodine content of a healthy diet be optimized to sustainably prevent Iodine Deficiency Disorders
(IDD).
The international conference approached the challenge of IDD prevention from
two sides: science- and policy-related. Prof.
Pierdomenico Perata, Rector of the Sant’
Anna School of Advanced Studies, who
hosted the event, called it “an opportunity
to increase our understanding about how
variations in iodine intake affect human and
animal health”, so that IDD can be prevented.
On the policy side, the almost
100-strong audience had an opportunity to
learn about conventional as well as novel
strategies that can be employed by national
governments to sustain optimal iodine
intakes. Against this background, the WIA
Director General, Mr. Attilio Caligiani, called for a common strategy to tackle Iodine
Deficiency Disorders: “In Europe, there
are at least ten countries that are considered
mildly iodine deficient, including Italy,
France, Denmark and Ireland.”
One of the main goals of the WIA
conference was to promote a common multi-stakeholder approach toward truly sustainable prevention of iodine deficiency in
Europe. “It is our mission to raise awareness
among policy-makers about the risks associated with IDD, and to ensure their support
in the near future, as well as in the long
term. Balanced iodine nutrition needs to be
a part of the public health strategic planning
for 2020–2024,” concluded Mr. Caligiani.

Iodine: a new perspective
IGN’s Michael Zimmermann (Chair
of the Board) and Elizabeth Pearce
(Regional Coordinator for North America)
gave keynote presentations during the
conference’s opening session. Dr. Pearce set
the scene with a history of iodine nutrition
and thyroid disorders, and the subsequent
establishment of salt iodization programs in
the U.S. and Switzerland in the 1920s. Prof.
Zimmermann followed with an overview
of global efforts and progress against iodine
deficiency to date.
Speakers in the next session represented a variety of stakeholders: NGOs,
doctors’ and patients’ associations, a consumer organization, salt industry, and animal
feed industry. While each contributed their

A session devoted to iodine monitoring
included updates from national IDD prevention programs, a discussion on current biomarkers, and the effects of iodine deficiency
and excess on health and cognition. Crop
biofortification was discussed as a relatively
new but promising solution to iodine deficiency in specific settings.
About WIA
The World Iodine Association (WIA) is an
international non profit organisation that
represents iodine producers, processors, distributors and end users in relevant industry
and government bodies. WIA membership
is also composed of companies and members not involved in the industry, such as
non-profit organizations and civil societies

Attendees of the WIA Conference in Pisa on 15-17 November, 2017

unique perspective on iodine nutrition, all
recognized the need for concerted action
and multi-stakeholder collaboration to bring
IDD to the attention of EU policymakers.
A session devoted to iodine in soil, water,
and atmosphere provided insights on the
geochemical processes that contribute to the
distribution of iodine in the environment.
On the topic of iodine in food and health,
the speakers discussed factors that affect the
dietary supply of iodine through foods such
as iodized salt, milk, and fish; and meeting
dietary requirements during pregnancy or
when consuming a restricted diet.

working on iodine projects relevant to their
scientific interests. Among WIA’s goals is
to provide information about the purposes,
uses and applications of iodine and its derivatives and help eliminate iodine deficiency
worldwide.
Read more: www.worldiodineassociation.com

I D D N EWSL ET T ER

N OV EM B ER 2 0 17

E UTHYRO ID

Making Europe smarter with harmonized assessment of iodine status
Harmonized assessment of iodine status in Europe has the potential to overcome negative
health outcomes of iodine deficiency, including cognitive deficiencies.
Novel infrastructure has now become available at the University Medicine Greifswald
(UMG) to advance harmonized monitoring
of iodine intake in the European population and beyond. UMG coordinates the
EUthyroid network, a pan-European initiative taking on the challenge of advancing
the prevention of iodine deficiency.
For years, WHO has warned that
Europeans are increasingly affected by
the consequences of iodine deficiency.
Monitoring is crucial to sustainably improve
iodine intakes in Europe.
Missing data on iodine intake
In Europe, natural iodine intake is heterogeneous, and the European continent
represents a complex patchwork of iodine
supply and IDD prophylaxis. Regular monitoring is required to ensure that fortification
programs meet changing demands. “Europe
has a lot of experience with harmonization across national borders, but in the
prevention of iodine deficiency we don’t
make use of this expertise” said EUthyroid
partner Professor John Lazarus from Cardiff
University, IGN’s Regional Coordinator
for Western and Central Europe. “With
EUthyroid a dynamic force was created,

supporting more effective preventive
measures”.
In Europe, few countries have regular
monitoring, but those engaged in regular
studies are using heterogeneous methods
and outcomes, which prohibit an appropriate comparison within meta-analyses.
Epidemiologist Professor Henry Völzke at
UMG and coordinator of EUthyroid has
worked hard to overcome the variation in
studies across Europe “As there is no uniform dataset for iodine intake we can only
speculate about the magnitude of health
problems resulting from a deficient iodine
intake. EUthyroid provides the opportunity
to rectify this unsatisfactory situation”.
New infrastructure available
to standardize studies
One of EUthyroid’s tasks is to develop tools
that will help researchers and other study
staff to perform standardized monitoring
studies. EUthyroid has now launched a
comprehensive training infrastructure, which
includes: standardized socioeconomic status
questionnaires for children and adults in
several languages; an instructional video for
ultrasound-based assessment of the thyroid
gland in population studies; an online trai-

ning tool assessing image data based on established standards; detailed laboratory instructions on study planning, specimen collection
and the handling and analysis of iodine and
thyroid parameters.
Dr Iris Erlund at the National Institute
for Health and Welfare (THL) in Helsinki,
is glad to see that comparability is receiving the attention it deserves: “We need to
emphasize quality […] in human studies,
because it saves resources and takes science
and societal inputs in the right direction.
Prevention is always cheaper.” The laboratory at THL, which specializes in performing nutritional and clinical chemistry
measurements from research projects,
serves as the EUthyroid reference laboratory.
With the establishment of EUthyroid’s
infrastructure and structures for inter-laboratory comparison, first steps toward improved iodine monitoring of the European
population have been taken. Professor
Henry Völzke said: “We are confident that
sustaining this infrastructure beyond the lifetime of the project will be instrumental to
achieve standardized monitoring studies in
Europe and even worldwide.”

A guidance document has been developed as a practical tool for research
professionals planning and conducting population studies, especially monitoring studies.
The guide is divided into three parts:
• Part A includes general recommendations and issues related to
study planning.
• Part B offers detailed instructions and recommendations for specimen
collection and sample handling.
• Part C provides an overview of laboratory analysis related to urinary
iodine and thyroid function.
Download it here:
http://euthyroid.eu/training-guide/URN_ISBN_978-952-302-897-5.pdf

This article is excerpted from a Press Release, published on 17 October, 2017 by the EUthyroid consortium.
Read the full press release here: http://euthyroid.eu/press-releases/
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Can legislation on salt
iodization be harmonized
in Europe?
Wouter Lox Managing Director, EU Salt

The joint WHO and UNICEF report
published in 2007 on “Iodine deficiency in Europe: A continuing public health
problem” described the situation of iodine
deficiency in Europe as a major public
health concern. It set out to assess the existing IDD-prevention strategies, identify
the reasons why they haven’t been effective, and provide public health authorities
with the information required to improve
the iodine status of deficient populations.
Following this publication, many initiatives
were undertaken by stakeholders, including
the Iodine Global Network. Despite these
efforts, the elimination of iodine deficiency
has not been recognized in the European
policy setting as an urgent public health
concern. Here, we aim to identify the missing ingredient and propose a solution that
could help to eliminate iodine deficiency in
Europe.
Identifying the barriers to optimal
iodine nutrition
Although the consequence of iodine deficiency is irreversible mental retardation, the
European policymakers have not been motivated to afford it the same level of attention as other serious public health concerns
such as sugar, fat, and salt reduction. This
attention is essential to kick-start a policy
discussion that would help to bring the issue
to the consciousness of consumers and policymakers, who could then support optimal
iodine nutrition at the national level. Such
concerted action should involve all stakeholders that have a role to play in improving
the iodine status in Europe.
The salt industry in Europe has been
instrumental in providing iodized salt to
consumers and has long recognized its role
in supporting international organizations like

the Network for Sustainable Elimination
of Iodine Deficiency, currently the Iodine
Global Network, who in turn support the
WHO and UNICEF global policy efforts.
Yet, the use of iodized salt in Europe is in
decline. The 2016–2017 annual report of
the Comité des Salines de France shows a
36.5% drop in the sales of iodized salt in
2015 compared to 2005. This trend can be
seen in several countries.
Unsatisfactory legal framework
We could attribute this decline to lower
consumer awareness and a lack of national health policies, but more importantly,
also to national regulations, which have
the power to limit the free movement of
iodized salt and food products that contain
iodized salt across the national borders.
The problem is compounded by a nonharmonized regulatory environment of the
EU, which is the result of the following
European legislation:

• Article 168 of the Lisbon Treaty on
the Functioning of the European Union
clearly states that: “Union actions shall
complement national policies,” meaning
that public health remains the responsibility of the member states. The European
Commission can act as an initiator and
coordinator of joint actions of member
states; however, it cannot draft or impose
national public health policy. As a result,
the 2016 global map of legislation on salt
iodization reflects a huge diversity and
complexity of the national approaches to
iodine fortification (mandatory vs. voluntary iodization, different recommended
and permitted levels of iodine in salt and
food products containing iodized salt,
inclusion and exclusion of certain foods
or food categories from fortification).
This scattered and complex system is what
limits the free movement and marketing
of iodized products across the member
state markets.

Lleven Soete CC BY NC SA
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The annual Zinneke Parade celebrates the melting pot of cultures and ethnicities in Brussels,
the seat of the European Union Council. Policymakers from across Europe must come
together to harmonize their IDD prevention strategies.
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• Regulation (EC) No 1925/2006
on Addition of Vitamins and Minerals
to Food:

This regulation sets the conditions,
restrictions, and levels at which nutrients
can be added to foods. There has been
some agreement that iodization should be
restricted to salt alone. However, despite
extensive consultations with all stakeholders on what the harmonized iodization levels should be, there is currently
no consensus. In 2006, the European
Commission issued a “Discussion Paper
on the setting of maximum and minimum
amounts of vitamins and minerals in foodstuffs,” but due to the divergent views,
member states continue to impose restrictions on these products based on national
public health concerns.
• Regulation (EC) No 1924/2006
on Nutrition and Health Claims:

This regulation governs the creation of
Nutrient Profiles, which allow producers
to make health claims on certain foods.
Although several health claims on iodine
as a nutrient have been approved by the
European Food Safety Authority (EFSA),
there is no regulatory framework that
would permit harmonized communication
regarding the purpose and need to consume the added nutrient. This is a failed
opportunity to promote public awareness and, ultimately, informed consumer
choice.
In addition to these regulatory hurdles, the
European Commission Directorate General
(DG) for Health & Food Safety does not
currently recognize that Europe is iodine
deficient, or that optimal iodine nutrition should be included in its 2016–2020
Strategic Plan (which sets targets on other
cost-effective strategies to prevent chronic
diseases, and promotes integrated strategies,
such as fat and sugar reduction to prevent
NCDs). Effectively, this has prevented
initiatives to modify the regulatory framework to eliminate the trade barriers. Yet, it
doesn’t come as a surprise: since the 2007
WHO/UNICEF report, not a single policy
statement has been issued by WHO-Europe
in regard to iodine deficiency.
Iodine deficiency clearly does not
rank high on the European political agenda.
Scientific stakeholders are striving to raise
awareness but have not been able to reach
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the broader public, all the stakeholders, or
the political influencers who could spur
the European and national legislators into
action.
Harmonization or one-size-fits-all?
From the public health point of view, universal salt iodization (USI) is recognized
as the most economical, convenient, and
effective strategy to prevent IDD. To
successfully advocate for EU-wide policy
action, it is essential to understand how the
Brussels-based European institutions undertake initiatives in this field. First though,
essential to any initiatives are 1) the recognition that iodine deficiency is a problem
(with the 2007 report providing the basis
for this claim), and 2) involvement of all
stakeholders. The latter may be difficult to
achieve since, in 2017, iodine deficiency is
not a European concern, or even a public
concern. The relative success of salt iodization has meant that the visibility of iodine
deficiency disorders is very low (in contrast,
almost everyone knows someone affected
by CVD, obesity, or cancer), and the
understanding is lacking that impaired brain
development today has a future economic
impact.
While we recognize the need for harmonized policy in Europe, it is also important to understand the distinction between
a harmonized and a single policy approach
– the latter may not be the best or even a
feasible solution for all member states, and
would certainly generate opposition from
national competent authorities. Different
approaches should be recognized and discussed.
For example, it would be possible
to set an EU-wide minimum iodization
level of salt in accordance with the WHO
recommendation, and adapt the regulatory
framework to still enable appropriate complementary actions at the national level.
Lifting the barriers would enable marketing
and movement, which would help to raise
awareness of IDD among the public.
All hands on deck
Tackling iodine deficiency in Europe
through salt iodization policies will require
a multi-stakeholder approach, with all actors
having a major role to play. Involvement of
WHO-Europe will be needed to re-emphasize the need to eliminate iodine deficiency
in Europe. Iodine deficiency should also be

H ARM ON I Z I N G SALT IO DIZATIO N

included in the next Strategic Plan of DG
Health and Food Safety, and in health promotion campaigns. Both will be needed for
effective lobbying for health policy change
at the European level, which will then help
guide and coordinate national programs.
While previous lobbying by scientific communities successfully raised national awareness, it did not lead to European action.
To understand the variance in iodine
nutrition across Europe, harmonized assessment of iodine status will be necessary. The
EUthyroid project will be instrumental in
establishing a common monitoring framework. In addition, all stakeholders should
be aware of the WHO endorsement of salt
iodization in parallel with salt reduction
efforts as complementary public health strategies. Finally, a major public health campaign will be needed to empower consumers
to make informed choices about iodized salt
and food products that contain it.
First steps toward commitment
The World Iodine Association conference
on November 15–17, 2017 in Pisa (see summary on p. 8) offered a unique opportunity
to initiate multi-stakeholder exchange and
collaboration, leading to commitment to
EU-wide IDD policy. A public pledge to
undertake this commitment could serve as a
call to European policymakers for including
iodine elimination as a public health goal in
the strategic planning for 2020–2024.

Wouter Lox is Managing Director of the European
Salt Producers' Association

11

12

IDD N E W S L E TTE R

N OV E M BE R 2 0 1 7

T A NZ A NI A

Transforming the salt industry in
Tanzania to remove obstacles to USI
Vincent Assey IGN Regional Coordinator for Eastern & Southern Africa, Jonathan Gorstein IGN Executive Director, Robin Houston IGN Senior Advisor, Festo
Kavishe IGN Regional Coordinator for Eastern & Southern Africa, Banda Ndiaye Deputy Regional Director Health, Africa for Nutrition International, and Alister
Shields Technical Consultant, Salt Industry Expert

In December 2016, the Iodine Global Network with support from Nutrition International, and in
partnership with UNICEF, GAIN, TFNC and other national stakeholders, conducted a comprehensive review of Tanzania’s IDD program to determine its current status, identify gaps, and recommend steps to improve the supply and use of adequately iodized salt.
Tanzania has made remarkable progress in
addressing iodine deficiency, initially with
iodized oil capsules in the late 1980s (as
a short-term measure in highly endemic
areas), and later on with iodized salt, a
sustainable long-term solution (1,2). Today,
Tanzania is iodine sufficient at a national
level, as demonstrated by a median urinary
iodine concentration (UIC) of 180 μg/L in
women of reproductive age (3). This reflects
decades of efforts, strong policies and legislation, and a strong enabling environment to
ensure that all salt for human consumption
can be iodized. Thus, the foundations for
sustainable IDD elimination are in place.
Fragmented salt industry
slows progress
Yet, there are gaps remaining: the 2015–
2016 TDHS-MIS indicates that eight of the
country’s 30 regions may have sub-optimal
iodine intakes (Figure 1). Universal salt
iodization (USI) has also not been achieved,
with only 61% of households using salt with
adequate iodine levels, as measured by titration (the goal for USI is >90% households). Much of the difficulty lies in ensuring
adequate salt iodization among small- and
medium-scale producers (i.e. those with an
output <10,000 MT/year). Tanzania has
over 6,000 small and artisanal producers, and
fewer than a dozen medium-to-large producers. With the exception of one producer,
all iodization is carried out using knapsack
sprayers, which are known to produce
inconsistent levels of iodization. The annual
salt use (including domestic and exports) is
estimated to be around 270,000 MT (Table
1).

with production and
business management.
These efforts have
been moderately
successful in building
awareness among
government officials,
producers, retailers,
and consumers, and
have helped establish
iodization capacity among some of
the small producers.
However, they have
not been sufficient
to ensure optimal
iodine intakes for the
entire population of
Tanzania. To complicate matters further,
changing trade agreements and liberalization have resulted in an influx of refined
iodized Kenyan salt creating a more competitive environment for local producers. The
current landscape leaves stakeholders with
complex decisions about what to do next.

F I G U R E 1 Median urinary iodine concentration (UIC) in women
of reproductive age (15–49 yrs) in Tanzania by region. Median
values (µg/L) below 100 indicate insufficient iodine intakes.

Source: TDHS-MIS 2015-2016

Tanzania has a well-established coordination and program support mechanism that
engages all stakeholders in all aspects of the
national IDD program, which was recently
integrated into the National Multisectoral
Nutrition Action Plan (NMNAP) 2016–
2021. To improve coverage of adequately iodized salt, the Tanzanian Food and
Nutrition Center (TFNC), along with the
Salt Producers Associations, UNICEF, NI,
GAIN, and other partners, have focused
their efforts on the regions served by small
producers. This has included communication and advocacy efforts, provision of
KIO3 (free to small producers, purchased
through a revolving fund by medium and
large producers), and technical assistance

National program assessment
In December 2016, the IGN team undertook a national IDD program assessment in
Tanzania, with the following objectives:
• Build on the recent momentum created
by the development of the NMNAP, and
identify the top-priority programmatic and
structural changes that will enable faster
progress toward national USI.
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• Examine the current iodine status, and
the provision and use of iodized salt, and
determine the key components of a longterm sustainable program.
• Develop recommendations and Action
Plan to address program limitations, for
consideration by TFNC and other key
partners.
T A B L E 1 Salt demand in Tanzania,
2014–2015

Type of use

Requirement
(MT/year)

Direct human consumption
202,000
(Population of about 55 million
at 10 g per person per day)
Fish processing

11,000

Hide preservation

18,000

Confirmed exports (Uvinza
Salt to Burundi)

32,000

Estimated exports (DRC,
additional Burundi, Rwanda)

10,000

Total

273,000

Sources FAO, UNIDO, TASPA and UNCTAD

The assessment team performed an extensive
desk review, conducted discussions at the
national, regional and district levels with key
stakeholders, paid field visits to three salt
production areas, and gathered information
on the sources of salt in retail markets in
several regions. Here are their key findings:
• Market penetration of fine and packaged
iodized salt from Kenya is extensive and
appears to be on the rise, reaching most
regions of Tanzania, including those with
a low median UIC (<100 µg/L);
• Although the small/medium- and microscale (<10 MT/yr) producers have received KIO3 and training, they still face
several challenges including low-quality
raw salt, inconsistent iodization levels
when using the knapsack spaying method,
high production cost because of low efficiency, and poor access to markets, among
others;
• Going the last mile to reach USI requires
comprehensive strengthening of effective
capacity for program coordination, monitoring, legal enforcement and communication.
To achieve USI, the following actions are
possible:
Option 1. Do no further work
with small producers; monitor
the market.

This option assumes that the imported

well-iodized Kenyan salt will eventually
saturate the market and ensure optimal
iodine intakes. While this may be inevitable, it is not assured, and this option risks
inadequate iodine intake in areas where
local non-iodized salt persists in the market.
Close monitoring of imported salt would be
necessary to ensure that it meets the iodization standards.
Option 2. Continue supporting small
producers in areas with low household
use of adequately iodized salt, and
improve Quality Assurance (QA)/Quality
Control (QC).

This option represents the status quo—with
external partners and government assisting
small producers with iodization equipment
and capacity needs, subsidies for KIO3, and
monitoring for large and medium producers
to improve their iodization technology. This
option needs to be backed up by a clear
government plan with specific time-bound
targets for USI.
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remains on the national agenda, the different sectors and partners involved in USI
are effectively coordinated, and a favorable policy and legislative environment is
maintained, enforced, and communicated.
Dissemination and follow-up
TFNC with support from the IGN and
NI organized a multi-stakeholder meeting on 25 May, 2017 to follow up on the
mission recommendations. It was attended
by around 30 participants from TFNC,
Government Ministries, UNICEF, NI
(country and regional), TASPA and the
regulatory bodies of TFDA and TBS.
Together with Nutrition International and
other partners, we are excited to be moving
ahead with the implementation of recommendations stemming from this review, and
developing a proposal to follow-up on the
key action items.

Option 3. Consolidate and centralize
iodization to provide a secure market
for small producers while achieving
economy of scale.

This is a novel approach, which is seen as
the best mechanism to leverage the capacity
of domestic salt producers through a more
robust business model. The risk is that the
consolidated business would not be able to
compete with larger producers and the evolving import market, and thus not succeed. It
should also be noted that the consolidation
model will be almost impossible to implement in the areas of artisanal production
due to the large number of micro-scale
producers and the low quality of the salt
produced. The consolidation and strengthening of status quo options are not mutually
exclusive.
To explore the viability of the consolidation option, the team recommends further studies to determine the required level
of investment and government support, and
if such a model would be feasible. With this
goal in mind, the team recommends generation of more data to better understand the
supply and demand, the quality of raw salt,
and the current salt market, including price
structure, trading mechanisms, and customer
preferences.
In addition, the team recommends
that TFNC and the NMNAP coordination
mechanism are strengthened to ensure USI

Tanzania has over 6,000 artisanal producers,
who make salt by boiling. Water is filtered
through a series of pots filled with salt-bearing
soil. The resulting brine is concentrated and
evaporated to get salt. Significant amounts of this
salt reach the market uniodized.
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Iodized bouillon to prevent
iodine deficiency in Vietnam
Excerpted from: ‘3 Mièn Bouillon’ to prevent iodine deficiency. Viet Nam News, November 28, 2017

In response to the alarming news of iodine deficiency in Vietnam, UNIBEN Company actively
collaborated with experts from the Nutrition Center of HCM City to develop a new food product,
iodized bouillon, and distributed it to millions of Vietnamese families.
Less than a decade after stopping the successful National IDD Control Program
(1993–2005) and downgrading IDD control
from a national health priority to routine
activities in the public health sector, many
nutritional experts nowadays warn of a
comeback of iodine shortage in Vietnam. A
WHO survey in 2015 states that only 23/90
communes have iodized salt coverage of
90%, and 77.7% of pregnant women have
insufficient iodine intakes.
A new Government Decree
No.09/2016/ND-CP, adopted in 2016
to boost iodine nutrition, emphasized that
salty condiments, as well as some other food
products, must be enriched with iodine.
Nevertheless, many food manufacturers
disagree with the Decree due to a number
of potential concerns, such as incremental
cost and disruption of existing production
processes, as well as changes to taste, color,
and expiration date of foods after adding the
highly oxidizable iodine.
Science-enterprise collaboration
One of the reasons for iodine deficiency is
that Vietnamese people tend to use a lot
of salty condiments other than table salt to
prepare foods, such as seasoning granules,
which are not iodized. UNIBEN, together
with nutrition scientists from the HCM
City Nutrition Center, has come up with
an idea to add iodine to bouillon. Months
of intensive research have resulted in a formula and a manufacturing process for the
new UNIBEN product line called “3 Mièn
Iodized Bouillon.”
A cross-sectional study found that
using the UNIBEN bouillon contributed
to a higher median iodine intake than nonsupplemented bouillon (264 ± 126 µg/day

vs. only 95.6 ± 50.1 µg /day). In addition,
UNIBEN claims that the product’s aroma
makes it suitable for use in meat and nonmeat dishes.

it in cooking. This means that around 30
million individuals could be receiving additional protection against the risk of mental
retardation caused by iodine deficiency.

UNIBEN and its
Corporate Social
Responsibility
UNIBEN devotes
significant resources
to promote healthy
eating habits and
greater awareness
of the new iodized
product among
consumers. The
company has supported the Nutrition
Center of HCMC
to distribute millions
of handbooks that
educate people on
the importance of
For its work on the iodized “3 Mièn Bouillon,” UNIBEN was awarded the Nutrition
iodine and how to
Food Award at the national Nutrition Conference held in August 2017.
get it from the diet.
Photo Courtesy of UNIBEN
Most importantly,
UNIBEN has given
Speaking about the company’s straaway a thousand metric tons of iodized
tegy, Dr. Dung Vu, CEO of UNIBEN,
bouillon to millions of Vietnamese families
explains: “UNIBEN always considers comthrough the UNIBEN nationwide distrimunity health as its main corporate social
bution system and its consumer base. Since
responsibility. We spend a lot of R&D
March 2016, the company has distributed
efforts to ensure that our foods are both
more than 9 million 200g/400g packs of “3
tasty and safe. We also aim to create new
Mièn Iodized Bouillon” with a total value
healthy and affordable food products for
of more than VNĐ 120 billion (around
every Vietnamese family. The communityUS$ 5.4 million). These free packs were
oriented program ‘3 Mièn Iodized Bouillon,’
included in “3 Mièn” instant noodle boxes.
The outcome of this action was tremendous. with its unique product on the Vietnamese
market, is just the beginning of our journey
After one year, an estimated 6– 9 million
in this direction.”
households had become familiar with the
new “iodized bouillon” and regularly used
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A new strategy for the elimination
of iodine deficiency in North Korea
Karen Codling IGN Regional Coordinator for South-East Asia & Pacific

Iodine deficiency was first recorded in
North Korea in 1995, and the government
started efforts to produce iodized salt soon
after. Over the years, considerable efforts
were made to produce a minimum amount
of of washed, crushed, and iodized salt
(40,000 MT) to provide the population with
4.5 g of iodized salt per day, which, iodized
to a level of 50 mg/kg, would deliver the
recommended amount of 150 µg of iodine
per day. Throughout the period, UNICEF
supported these efforts with the provision
of KIO3, iodization machines, packaging
materials, and fuel. It also provided technical
support, centrifuges for drying the washed
salt, and salt moving equipment. United
Nations Development Program (UNDP)
and World Food Program (WFP) supported
rehabilitation of salt pans in the late 1990s,
and WHO and IGN (then ICCIDD) provided survey and laboratory support. Despite
these inputs, however, production of
iodized salt was only about 50% of the target
between 2011 and 2014. A survey in 2010
found that less than a quarter of households
were receiving adequately iodized salt, and
all except 2 of the 8 provinces assessed were
iodine deficient on the basis of median urinary iodine levels.
Renewed efforts to increase coverage
of iodized salt began again in 2014 with
the creation of a technical working group
and the development of a strategic plan.
On the invitation of UNICEF, the Iodine
Global Network visited in January 2016
and identified that constraints in the production of iodized salt appeared to be due
to a lack of raw salt and lack of electricity
to run washing and drying equipment. It
was, therefore, proposed to change the strategy to iodize raw salt directly, cutting out
the washing and drying step. IGN, under a
Programme Cooperative Agreement with
UNICEF, visited again in November 2017,
this time with Alister Shields, a salt production and iodization consultant. Review
of two salt works close to Pyongyang and
extensive discussions within the multi-

IDD Elimination Technical Working Group with members from the Salt Bureau – Ministry of Chemical Industry,
Ministry of Commerce, State Quality Management Committee, Academy of Medical Sciences, Institute of Child
Nutrition, People’s Health Agency, State Planning Commission, and UNICEF

Representative of Institute of Child Nutrition talking about iodine deficiency
disorders in North Korea

sectoral working group led to a decision
to accept the recommendation to iodize
raw salt without washing and drying it. It
was also agreed that, while the 40,000 MT
would be retained for the first phase of the
strategy, the long-term goal for the government would be to iodize all raw salt produced for human consumption, including that
for industrial food processing, i.e. adopt the
strategy of universal salt iodization, employed by most countries around the world.
Finally, a complementary, interim
intervention to add iodine to soybean paste

and sauce, produced in county factories
throughout the country, was agreed. The
objective of this intervention is to increase
household iodine intake in the short term,
while improvements to raw salt production
are made and iodization of salt is scaled up.
National stakeholders and development partners are optimistic that the revised strategy,
which takes into consideration constraints
but also unique opportunities in North
Korea will finally improve the iodine status of the population and afford protection
against IDD.
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Paleolithic weight-loss diet puts
women at risk of iodine deficiency
Excerpted from Manousou S et al. European Journal of Clinical Nutrition advance online publication, 13 September 2017; doi:10.1038/ejcn.2017.134

A Paleolithic-type weight-loss diet (known as paleo diet or PD) has beneficial metabolic effects,
but it excludes two largest iodine sources: table salt and dairy products. A 2-year randomized trial
compared the risk of iodine deficiency in Swedish women on a PD compared with the Nordic
Nutrition Recommendations (NNR) diet.
The Paleolithic diet is composed of ingredients consumed by humans before the
establishment of agriculture. Therefore, it
excludes grains, legumes, dairy products,
refined sugar, processed oils, and salt. In
short-term studies, PD has been beneficial
for weight reduction and metabolic balance,
and had positive long-standing effects on
fat mass, abdominal obesity and triglyceride
levels (1-3).
In Sweden, >50% of the iodine intake
comes from iodized table salt, with dairy
products and seafood as additional important
iodine sources (4). Therefore, it is concerning that long-term use of a paleo diet may
lower iodine intakes. The Nordic Nutrition
Recommendations (NNR) advise that adults
should consume 150 μg iodine/day.
A randomized controlled trial was
performed in August 2007–March 2010 at
a tertiary referral center in Umeå, Sweden.
Seventy healthy postmenopausal women
with a body mass index (BMI) ≥ 27 kg/m2
were enrolled and randomized to either
a PD (n=35) or a NNR weight-loss diet
(n=35). Dairy products, cereals, beans,
refined fats and sugar, added salt, bakery
products, and soft drinks were excluded
from the paleo diet. Processed, canned, and
preserved food, and processed and semiprocessed foods were avoided.
Forty-nine subjects fulfilled the protocol (NNR: n=22, PD: n=27). Both diets
resulted in a reduction in body weight and
fat mass, and the reported energy intake
decreased similarly in both groups.
Intake of iodine-rich foods
After 6 months, the women on a PD
had doubled their reported intake of fish,
seafood, spawn and caviar (from 46.1 to

97.1 g/day). Simultaneously, they decreased
their intake of dairy from 269 to 7.4 g/day,
and cheese from 28.9 to 1.6 g/day. Intakes
of bread, cereals, and ice-cream decreased as
well. This new dietary pattern was sustained
for 24 months (data not shown). In the
NNR-group, the intake of iodine-rich
foods remained constant (data not shown).
Iodine status
24-hour urinary iodine concentration (24-UIC) was measured at
baseline, and at 6 and 24 months. Because
24-UIC is strongly dependent on urinary volume, it was converted to 24-hour
urinary excretion (24-UIE) using urinary
volumes. At baseline, the overall median
24-UIE was 136.0 μg/d and similar in both
groups, which means that the subjects were
iodine sufficient. After 6 months, 24-UIE
decreased to 77.0 μg/d (p=0.001) in the PD
group, which is consistent with mild iodine
deficiency. In the NNR group, the urinary
iodine levels remained unchanged.
This is the first study to demonstrate
that long-term use of a Paleolithic diet
could increase the risk of insufficient iodine
intakes. This adverse effect is valid for all
countries, regardless of whether they have
salt iodization programs. In this study, salt
intakes were similar in both groups, suggesting that consumers may find it difficult to
exclude all salt, some of which is hidden.
Therefore, it is possible that, in countries
without an iodization program, PD could
lead to more severe iodine deficiency than
in this study. An increased risk of mild
iodine deficiency is particularly dangerous
in women of reproductive age, especially if
they are planning a pregnancy, when the
need for iodine increases. The authors sug-
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The Paleolithic diet is composed of ingredients
consumed by humans before the establishment of
agriculture. It excludes both table salt and dairy
products – two important sources of iodine.

gest that pregnant women should avoid the
Paleolithic diet altogether, and recommend
that non-pregnant women on PD consider
iodine supplementation. Iodine deficiency
is an ongoing concern, as exemplified by its
re-emergence in the UK, and awareness of
new risk groups is necessary.
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ETA SYMPO SIUM

Iodine: the European landscape
Highlights from a scientific symposium
On September 9, 2017, the Iodine Global Network, EUthyroid, and the European Thyroid Association (ETA) co-hosted a symposium
dedicated to iodine nutrition in Europe, as part of the annual ETA meeting, in Belgrade, Serbia. The meeting was chaired by John Lazarus
(Cardiff University and IGN Regional Coordinator for Western and Central Europe), and it welcomed iodine experts from across the continent.

Update from the EUthyroid
consortium
The EUthyroid project featured prominently in the symposium presentations.
Henry Völzke (University of Greifswald,
Germany) opened with an overview of the
project’s recent progress and status. Monika
Buchberger (UMIT, Austria) presented her
latest research, conducted jointly with Prof.
Ursula Rochau and Prof. Uwe Siebert, on
the challenges of IDD program evaluation.
Assessing long-term effectiveness of prevention programs can be problematic, especially
when the disease that has been prevented
is in the distant future. Designing studies
that would provide robust data while being
affordable is a challenge. An alternative
method of evaluating the preventive effect is
through decision-analytic modeling, similar
to the modeling performed already in the
evaluation of economic cost-effectiveness.
In this context, a good model would help
simplify the vast complexity of a prevention
program and any external factors that could
affect it.
Regional updates
Ludmila Ivanova (Sofia University, Bulgaria)
provided an overview of the 2016 workshop
for countries in the Central and Eastern
Europe/ Commonwealth of Independent
States (CEE/CIS) region, dedicated to sustainable elimination of iodine deficiency. In
2000, only about 25% of the region’s population had access to adequately iodized salt.
Now, this proportion is more than 60% in
most countries, but pregnant women remain
at risk of deficiency due to their increased
requirement for iodine. The workshop’s goal
was to review the existing programs and
help update the national strategies to sustain
achievements. Integration of salt iodization
with existing salt intake reduction programs
will be the next important task in CEE/

CIS. IDD prevention challenges in the region were also the topic of a presentation by
Amirhossein Yarparvar (UNICEF, Almaty,
Kazakhstan), who discussed the role of
UNICEF in facilitating progress.

John Lazarus, IGN Regional Coordinator
for Western and Central Europe hosting the
symposium.

Country profiles (selected
presentations)
Murat Erdogan (Ankara University Medical
School, Turkey) gave an overview of the
current status of the iodine program in
Turkey, where salt iodization has been
mandatory since late 1990s. At the time,
the country was severely iodine deficient.
Following a change in the law, a successful
monitoring program helped to identify regions that were performing poorly and improve the quality of iodized salt. A decade since
the introduction of iodized salt, school-age
children were finally iodine sufficient. Yet,
pregnant women still have inadequate iodine
intakes, and more efforts are needed to target
this population group.
In her presentation, Sarah Bath
(University of Surrey, UK) posed the
question whether the UK population

could truly be considered iodine sufficient.
According to several studies, including the
rolling National Diet and Nutrition Survey
(NDNS), school-age children in the UK
as well as women of reproductive age have
adequate iodine intakes. Yet, adolescent
school-girls as well as pregnant women may
be at risk of iodine deficiency. Factors that
may explain some of this difference include
variable consumption of iodine-rich milk
and dairy. Because iodine deficiency in
pregnant women could lead to severe developmental delays in infants, it is important
to monitor the status of iodine nutrition
in women who are pregnant or planning
a pregnancy in the UK. Nationally representative data in pregnant women are not
available.
Improving iodine status of the national
population was also the topic of a presentation
by Iris Erlund (The National Institute of
Health and Welfare, Finland). In Finland,
iodine intakes have dropped in recent years.
To bring them back up, the processed food
industry will use iodized salt in food production.
An industry perspective
Katja Hora (World Iodine Association) and
Wouter Lox (EU Salt) provided additional
insights on iodine nutrition in Europe from
the point of view of the European salt and
iodine industries. There is a need for multisectoral collaboration in Europe to bring
the evidence supporting salt iodization to the
attention of business stakeholders and policymakers, who have an important role to play
in IDD prevention. Raising awareness, sharing experiences, and stimulating discussion
between businesses and international organizations are important to ensure long-term
sustainability of IDD prevention.
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MEETINGS AND ANNOUNCEMENTS

IGN named a ‘standout charity’
for the fourth year in a row
In time for this year’s Giving Season, the charity
evaluator GiveWell and Peter Singer’s charity ‘The
Life You Can Save’ have renewed their recommendation of the IGN as one of the world’s best opportunities for charitable giving for our work supporting
salt iodization.
This selective recognition is awarded each year
to a small number of charities that can demonstrate
evidence-based impact, cost-effectiveness, and transparency. GiveWell identifies and support charities
that can achieve the most good in the world to help
donors choose an organization based on its realworld impact.
Salt iodization is one of the best development
investments in the world: for every $100 invested in
salt iodization programs, we can ensure that 10,000

individuals continue to be protected against iodine
deficiency for 1 year, or provide 2 years of healthy life to the average recipient of iodized salt, as
measured by disability-adjusted life years (DALYs).
Prof. Michael Zimmermann, IGN’s Chair,
expressed his gratitude for the fourth consecutive
nomination. “We are extremely honored and proud
of our track record with GiveWell and ‘The Life
You Can Save’, who had a remarkable impact on
our ability to reach and exceed our goals. Thanks to
our standout status, we’ve been very lucky to attract
extremely generous and supportive donors, such
as Good Ventures and MaxMind. They, and many
others who have come back to support us time and
time again, make it possible for us to achieve more
impact with each passing year.”

To make a tax-deductible donation before 31 December, please visit our website to find out how:
http://www.ign.org/donation

IGN represented
at the 70th
WHO Regional
Committee for
South-East Asia
Health for all was named a top
priority in WHO SEA Region, as
health ministers, leaders and officials commenced the 70th annual
Regional Committee meeting,
hosted on September 6–10, 2017
in Maldives. The event was inaugurated by Dr. Mohamed Shainee,
special envoy of His Excellency
President Abdulla Yaameen Abdul
Gayyoom.
In his address, Dr. Chandrakant
S. Pandav (IGN Rgional
Coordinator for South Asia)
brought attention to the continuing problem of iodine deficiency,
noting that IDD affect some 541
million people in the SEA Region,
and poor and rural populations
continue to have lower access to
iodized salt. There is a need to
accelerate and sustain progress
toward universal salt iodization to
cover the proverbial “last mile.”
Elimination of IDD should be
recognized as an essential reproductive and child health intervention.

IGN joins forces with INCAP to sustain
USI in Central America
The Institute of Nutrition of Central America and Panama (INCAP) is a center specialized in food
and nutrition, with recognized experience in research, training, and technical cooperation in the Central
American and Caribbean region. Within the framework of its mission, one of INCAP’s priorities in the region is the development of micronutrient programs, including the universal iodization of salt. The region has
been recognized for its efforts to eliminate iodine deficiency, which has been demonstrated by several studies.
Currently one of the challenges in some of the countries includes the sustainability of the programs.
In this context, the Iodine Global Network and INCAP, agreed to join forces in order to achieve
synergies in support to these countries. Although there was previous coordination, the MoU is the first
formal agreement in which both organizations join their technical and financial resources for a more
efficient collaboration with the countries of the region.

Dr. Pandav with WHO Country
Representative for Maldives
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Founders Pledge: Food for Thought
On November 2, 2017
the IGN attended
an event in London,
UK, entitled “Food
for Thought: Where
Health and Education
Intersect” organized by Founders Pledge, a community of entrepreneurs and investors committed to leveraging technology for good,
through donation and collaboration. Started in 2015 by a non-profit
known as Founders Forum for Good, Founders Pledge is a program
which encourages entrepreneurs to make a commitment to donate
at least 2% of their personal proceeds to charity when they sell their
business. In addition to providing free research on cause areas for their
members, Founders Pledge facilitates discussions around the most pressing challenges and opportunities at the intersection of technology and
philanthropy. IGN’s Chair, Michael Zimmermann presented an overview of the relationship between iodine deficiency and cognitive and
educational outcomes and the role of the Iodine Global Network in
preventing low IQ through salt iodization programs.

Attending the event were (L-R): Loic Watine (Innovations for Poverty Action),
Grace Hollister (Deworm the World), Michael Zimmermann (IGN), Ben Clifford
(Founders Pledge).

87th Annual Meeting
of the American Thyroid
Association

Obituary: Dr Mahmoud Fikri,
WHO Regional Director for
EMRO

The ATA annual meeting
took place on October
18-22, 2017 in Victoria,
British Columbia. On the
final day, the Iodine Global
Network held a symposium
dedicated to iodine deficiency, chaired by Dr. Elizabeth
Pearce (IGN Regional Coordinator for North America). The topic
of the presentations was iodine nutritional status and its relationship
with the changing dietary sources of iodine across North America.
The conference program and meeting abstracts can be accessed free
of charge on the website of the journal Thyroid (https://www.thyroid.org/2017-abstracts-available-online/).
On October 19, Dr. Elizabeth Pearce was elected to
the Board of Directors of the ATA and will serve a year as
President-Elect. Dr. Pearce has been a member of the American
Thyroid Association since 2000. She has chaired both the ATA’s
Publications and Public Health Committees. She was one of the
leaders of the effort to establish the ATA’s Braverman Lectureship
and co-chaired the task force for the 2017 Pregnancy Guidelines.
She is Associate Editor for both Thyroid and Clinical Thyroidology
journals. Dr. Pearce was the 2011 recipient of the ATA Van Meter
Award for outstanding contributions to research on the thyroid
gland.

Dr Mahmoud Fikri, WHO
Regional Director for the Eastern
Mediterranean, tragically died of a
sudden heart attack on 17 October
2017, as he was en route to Uruguay
to attend the global conference on
non-communicable diseases.
Over the almost nine months that
Dr Fikri served as Regional Director,
his commitment and dedication to
furthering the mission of WHO,
coupled with his devotion to his staff,
made him not only a colleague to all
who remember him, but also a close
friend. He will be remembered for his
determination to position WHO as
a leading and respected health partner, his modesty, sense of humor, kindheartedness, and compassion.
Dr Fikri assumed his duties as WHO Regional Director on 1 February
2017. His first priority as Regional Director was to visit countries in the
Region to see first-hand the situation on the ground. In line with the
Sustainable Development Goals and the global vision of WHO’s Director
General, Dr Fikri placed his focus on five priorities: emergencies and health
security; communicable diseases; non-communicable diseases; maternal,
neonatal, child and adolescent health; and health system strengthening. He
emphasized the need for achievable and practical targets, indicators and
milestones for programs within each priority area, and the need for regular
and proper monitoring.
His WHO colleagues have pledged to take Dr Fikri’s roadmap forward
as his legacy, and fulfill this vision.
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ABSTRACTS

Iodine status of Taiwanese population in
2013: 10 years after changing from
mandatory to voluntary salt iodization
In 2003, Taiwan changed its iodine policy from
mandatory to voluntary. The Nutrition and Health
Survey in Taiwan (NAHSIT) 2001–2002 in schoolchildren showed adequate iodine nutrition, while
NAHSIT 2005–2008 in adults showed the iodine
status was borderline adequate. The aim of this study
was to investigate the iodine status of the Taiwanese
population from school-age to adulthood 10 years
after the change of the salt iodization policy. Urinary
iodine was measured in samples from subjects in
NAHSIT 2013. The median urinary iodine concentration (UIC) was 96 μg/L, indicating mild iodine
deficiency. The median UIC of 6–12 year-olds was
124 (IQR, 92-213) μg/L. The median in populations aged 13–18 years, 19–44 years, 45–64 years, and
≥65 years, was 115 μg/L, 125 μg/L, 73 μg/L, and 78
μg/L, respectively. Compared with NAHSIT 20052008, declining iodine status was noted in ages ≥45
years old. The median UIC of schoolchildren was
not lower than that during the mandatory salt fortification period, but the distribution of urinary iodine
levels signified a dietary pattern change.
Wang FF et al. Food Nutr Bull. 2017 Jan doi:
10.1177/0379572117738883. [Epub ahead of print]

Moderate iodine deficiency among pregnant
women in Hong Kong: revisit the problem
after two decades
A survey conducted in 2005– 2007 by the Center
for Food Safety in Hong Kong suggested that only
5% of the local population had a sufficient dietary
intake of iodine. This study reports the iodine status
of women during early gestation at an obstetric unit
in Hong Kong. Healthy pregnant women with no
history of hyperemesis gravidarum were enrolled
when they first made a booking in an antenatal
clinic of a public hospital to investigate their iodine
status during early pregnancy. Daily dietary intake
of iodine was assessed in a subgroup by a structured
interview using a standard food frequency questionnaire. In total, 600 pregnant women were enrolled at a median of 7.0 weeks of gestation. The median UIC and urinary iodine-to-creatinine ratio were
100 µg/L and 98 µg/g, respectively. The median
daily intake of iodine in 146 participant was 69.5 µg,
and 122 (83.6%) participants had an intake below
the 250 µg recommended during pregnancy by the
World Health Organization.
Tam WH et al. Hong Kong Med J. 2017 Nov 10.
doi: 10.12809/hkmj176841. [Epub ahead of print]
The legislative framework for salt iodization
in Asia and the Pacific and its impact on
programme implementation
Fortification of food-grade (edible) salt with iodine
is recommended as a safe, cost-effective and sustainable strategy for the prevention of iodine-deficiency
disorders. This paper reviewed salt iodization legislation in thirty-six countries in Asia and the Pacific,
and identified 21 countries with existing salt iodization legislation, of which eighteen were mandatory. A further nine countries have draft legislation.
The majority of countries with draft and existing
legislation used a mandatory standard or technical
regulation for iodized salt under their Food Act/
Law. The remainder have developed a 'stand-alone'
Law/Act. Available national surveys indicate that
the proportion of households consuming adequately
iodized salt was lowest in countries with no, draft or
voluntary legislation, and highest in those where the
legislation was based on mandatory regulations under
Food Acts/Laws. Additional important factors for
implementation of salt iodization and maintenance of
achievements include the salt industry's structure and
capacity to adequately fortify, and official commitment and capacity to enforce national legislation.
Codling K et al. Public Health Nutr 2017
Nov;20(16):3008-3018. Epub 2017 Sep 7.
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Iodine concentration of milk-alternative
drinks available in the UK in comparison
with cows' milk
Iodine deficiency is present in certain groups of the
UK population, notably in pregnant women. UK
milk is rich in iodine and is the principal dietary
iodine source. UK sales of milk-alternative drinks are
increasing and consumers may replace iodine-rich
milk with milk-alternative drinks. Using ICP-MS,
this study aimed to measure the iodine concentration
of 7 types of milk-alternative drink (soya, almond,
coconut, oat, rice, hazelnut and hemp) by analysing forty-seven products purchased in November/
December 2015. For comparison, winter samples of
conventional (n=5) and organic (n=5) cows' milk
were included. The median iodine concentration of
all of the unfortified milk-alternative drinks (n=44)
was low, at 7.3 μg/kg, just 1.7 % of our value for
winter conventional cows' milk (median 438 μg/
kg). One brand (not the market leader) fortified its
soya, oat, and rice drinks with iodine, and they had
a higher iodine content than unfortified drinks (280,
287 and 266 μg/kg, respectively). Iodine concentration of organic milk (median 324 μg/kg) was lower
than that of conventional milk. Individuals who
consume milk-alternative drinks that are not fortified
with iodine in place of cows' milk may be at risk of
iodine deficiency.
Bath SC et al. Br J Nutr. 2017 Oct;118(7):525-532.
Epub 2017 Sep 26.

Iodine status in Iraqi Kurdistan: Terrestrial
environment, diet and human biomarkers
An iodine survey was carried out in Sulaimani
province of the Kurdistan region of Iraq. Soil (97
sites), water and food crops (300 plant samples from
31 types) were sampled in selected areas across the
province. Salt and drinking water samples were
taken from each participating family. Urine samples
(n=410) were analyzed for iodine concentration.
The mean concentrations of iodine in soil and irrigation water were 3,630 µg/kg (n=97) and 11.5
µg/L (n=20), respectively. The average (range)
iodine content of leafy and crop vegetables was 108
(6.49–458) and 73 (4.36–503) µg/kg fresh weight
(fw), respectively. The mean iodine concentration
in tap water was (2.18 µg/L; n=82); the average
iodine concentration in salt samples was 40 mg/
kg. The daily iodine intake, calculated from a semiquantitative dietary questionnaire, was 75.1 µg/day,
but this increased to 675 µg/day when iodized salt
was included. This large difference is mainly due to
a regional preference for relatively salty foods, evidenced by a high consumption of salt in Kurdistan.
Urinary iodine concentration (UIC) (creatinine
corrected) confirmed high iodine intakes. The mean
UIC was 450 µg/L, which suggests excessive iodine
intake in the surveyed population.
Kareem A, Bailey EH, and Young SD. Abstract,
WIA Conference, 15-17 Oct 2017, Pisa.
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Iodine in dairy milk: Sources, concentrations
and importance to human health
Milk and dairy products are major iodine sources
in industrialized countries. However, consumption
of milk and dairy, as well as their iodine concentrations, vary widely, making them an unpredictable
iodine source. Milk iodine concentrations in industrialized countries range from 33 to 534 mg/L and
are influenced by the iodine intake of dairy cows,
goitrogen intake, milk yield, season, teat dipping
with iodine-containing disinfectants, type of farming
and processing. We estimate milk and dairy contribute ≈13-64% of the recommended daily iodine
intake based on country-specific food intake data.
To ensure adequate iodine levels but avoid the risk
of iodine excess through milk and dairy, it is crucial to reduce the wide variations in milk iodine. If
iodine intakes from iodized salt fall because of public
health efforts to reduce salt intake, milk and dairy
products may become increasingly important sources
of dietary iodine in the future.
Reijden O et al. Best Pract Res Clin Endocrinol
Metab, 20 Oct 2017 [Epub ahead of print]

