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The Sri Lankan National Iodine Survey of schoolchildren (6–12 years) was carried
out by the Department of Nutrition of the Medical Research Institute in collaboration
with UNICEF and the World Food Program.
The first nationwide survey to study the
problem of iodine deficiency in Sri Lanka
was carried out among the rural population
by the Nutrition Department of the Medical
Research Institute (MRI) during the years
1947–49. Later, several studies were undertaken which indicated that the goiter belt
in Sri Lanka was confined to the southwestern region of the island, extending over
the whole of the Western, Sabaragamuwa,
Central and Southern provinces and part of
Uva province. These regions make up the
wet zone of the country, with a very high
annual rainfall of 100–200 inches. Over 70%
of the population reside in this zone. Studies
on the prevalence of goiter in the 1980s
reported overall goiter prevalence of 14.4%
(range 6.5% to 30.2%) in the age group
5–18 years.
National salt iodization program
As iodine deficiency disorders were a problem of public health significance, a decision was taken to implement a universal salt
iodization program in 1995. The relevant
legislation was adopted in 1995, which
required a minimum of 50 ppm iodine
in salt when measured at factory level,
and 25 ppm measured at consumer level.
Potassium iodate was designated the sole
source of iodine. The sale of non-iodized
salt for human consumption was banned to
ensure availability of iodized salt to all consumers. Monitoring of iodized salt is a role
of the Department of Health. Public Health
Inspectors (PHI) are trained to monitor the
quality of iodized salt at retail and household
levels using simple rapid test kits. Five laboratories across Sri Lanka carry out quantitative testing (titration method) of iodine
levels in salt.
After universal salt iodization had
been in place in Sri Lanka for several years,
a study was carried out by the MRI in
2000–2001 to assess the impact and effectiveness of the program. The median urinary
iodine concentration (mUIC) was above

the threshold of 100 μg/L in all provinces
except Uva, indicating adequate iodine
status. In contrast, the total goiter rate in
the North Central province was among the
highest in Sri Lanka. It is interesting to note
that the iodine status of 7 out of 9 provinces was satisfactory in spite of the fact that
the proportion of households consuming
salt with adequate levels of iodine was low.
In addition, there was wide variation in
the iodine content of the different samples
of salt available, both between and within
brands.
As a result, the Ministry of Health
revised the law in August 2005, to lower
the expected concentration of iodine in salt
at household to 15 ppm, and at production
level to not more than 30 ppm. The second
and third iodine surveys were conducted in
2005 and 2010. They reported that 91% and
68% of households, respectively, consumed
adequately iodized salt while maintaining the
median urinary iodine concentration at 154
μg/L in 2005 and 163 μg/L in 2010. Today
the salt iodization program has been successfully implemented for over 20 years. As per
the WHO/UNICEF/IGN recommendation
to assess the iodine status of the population
every five years, the MoH conducted a new
survey of iodine status in 2016.

Assessing goiter and iodine status
This was a school-based study of children
(SAC) aged 6–12 years. Multistage stratified cluster sampling was used according
to WHO guidelines. The sample size
(n=8,624) was calculated to provide both
national and sub-national (provincial) estimates of the prevalence of goiter. A subsample of children (n=5,000) provided a
urine sample for the assessment of urinary
iodine concentration.
The survey found that the total goiter
rate (TGR) had declined further to 1.8%,
indicating overall thyroid health amongst
school-age children. Likewise, no province
had a goiter prevalence above the WHO
cut-off of 5%.
The national median UIC was 233
μg/L, which is considered to be within the
optimal range (100–299 μg/L) (1). In all
provinces, the median urinary iodine levels
were above 100 μg/L, with the highest
median UIC in the Northern province (297
μg/L) and the lowest in Uva province (179
μg/L) (Table 1). Figure 1 shows the increasing median UIC in Sri Lankan provinces
between 2005 and 2016.

T A B L E 1 Median urinary iodine concentration (UIC) in Sri Lankan
school-age children in 2016.

Province*

Total no.
of samples

Median UIC
(µg/L)

25th–75th
percentiles (µg/L)

Western

591

233.1

166.7–313.3

Southern

608

201.3

121.5–289.9

Central

452

220.7

168.3–286.4

Northern

562

297.3

230.4–355.4

Eastern

564

233.8

159.5–323.5

North Western

596

229.4

155.9–318.6

North Central

575

278.0

186.3–327.2

Uva

501

178.8

126.5–259.1

Sabaragamuwa

551

217.5

148.7–305.0

Sri Lanka

5000

232.5

159.3–315.8
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Median urinary iodine concentration (μg/L) in schoolchildren by
province in 2005, 2010, and 2016.
FIGURE 1
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Estimating iodine content of salt
at household level
All children who participated in the goiter
assessment were asked to bring a sample of
salt from home for analysis of iodine concentration by the titration method. A total
of 5,516 samples of salt were analyzed.

by the producers of iodized salt. Overall,
78.5% of households were using adequately
iodized salt according to the global recommendations (>15 ppm). Figure 2 shows an
improvement in salt iodization levels over
the past 11 years, including reduction in the
proportion of salt iodized excessively.

T A B L E 2 Concentration of iodine in household salt (ppm) in
Sri Lanka in 2016.

Province

Total no. of
salt samples

Median iodine
concentration (ppm)

25th–75th
percentile (ppm)

Western

714

19.0

14.8–25.4

Southern

564

20.1

13.8–25.4

Central

579

26.5

21.2–32.8

Northern

484

22.2

18.0–26.5

Eastern

710

23.3

20.1–27.5

North Western

639

20.1

12.7–25.4

North Central

528

19.0

12.7–24.3

Uva

630

21.2

16.9–25.4

Sabaragamuwa

668

22.2

16.9–28.6

Sri Lanka

5516

21.2

15.9–26.5

As shown in Table 2, the median iodine
concentration was higher than the required
15 parts per million (ppm) in all provinces and there was little regional variance.
The lowest median levels were seen in the
Western and North Central province (19
ppm), and the highest in the Central province (26.5 ppm).
Nationally, 63.5% had iodine levels
within the prescribed range, i.e. 15–30 ppm,
and 15.0% of salt samples were iodized at
>30 ppm. However, 18.4% of salt samples
collected from households were inadequately
iodized and 15% were over-iodized suggesting a need for improved quality assurance

Although it is expected that household
iodized salt would be the most important
contributor of dietary iodine, it is notable
that children in households with noniodized or inadequately iodized salt still
had optimal iodine intakes. This could be
because the iodine concentration in the salt
brought to school on the day of the survey
may not reflect the salt normally consumed
in the household, or the children may be
receiving iodine from other sources, such as
intrinsic iodine in foods or processed foods
made with iodized salt. Taken together,
the findings of the survey indicate a wellfunctioning salt iodization program that is
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contributing to adequate iodine intakes in
school-age children in Sri Lanka.
Using iodized salt at home:
knowledge and practice
A questionnaire was sent to mothers of SAC
to find out what types of salt were used at
home, and how they were used and stored.
It was assumed that all salt samples available
at households were iodized thus avoiding
any bias. Majority (52.8%) of households
used both crystal and powdered salt, 23.9%
washed the salt prior to use, and 57.6%
stored the salt in a bottle as a liquid. It is a
common practice in Sri Lanka to keep salt
as a liquid in a bottle to be added to food
during cooking.
Estimating iodine content
in drinking water
A total of 652 water samples were collected
from the available sources of drinking water
in the locality of the school from varied
sources, such as taps, wells, tanks, tube wells
etc. The iodine levels in the water samples
were low overall: 20.5% did not have any
iodine, 20.2% had some iodine (5–14.9
ppm), and 37.4% had iodine levels above 30
ppm. The lowest median iodine levels were
observed in samples from Uva province
(5.4 μg/L) and the highest in samples from
the Northern province (53.4 μg/L). In the
latter, it is possible that iodine in drinking
water may have contributed to the slightly
higher urinary iodine levels.
Estimating iodine content
of salt at production level
There are about 280 salt producers licensed
by the MoH in Sri Lanka, 5 of which are
major producers who have a 70–80% share
of the salt market. Twenty salt producers
were visited: all the major producers, 7
medium-size, and 8 small producers.
Majority (80%) used wet mixture for iodization, and the remainder only repackaged
salt.
According to the Food Act, all salt
producers have to undergo periodic testing
to measure iodine concentration in their salt
under the labeling regulation. Among the producers, 50% used the titration method, 30%
used rapid test kits, and 20% performed no
iodization quality testing during production.
It was noted that all the test kits were past
their expiry date. In accordance with the
labeling regulation, all inspected salt bags displayed batch numbers and iodine levels in ppm.
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Iodine concentration in household salt
(ppm) in Sri Lanka 2005–2016.
FIGURE 2
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About 80% of iodized salt was packaged and
stored for some period of time in ‘bulk’. Of
this salt, 85% was not tested for iodine prior
to distribution.
Iodine content was assessed in 148
samples of crystal and powder salt, and the
results showed that 52.4% of the crystal salt
samples were under-iodized, and none were
over-iodized. An analysis of the salt samples
in powder form showed that 23.6% were
under-iodized, and 18.9% were over-iodized
(Table 3). These data further support the
need for improved quality assurance by salt
producers.
The visited salt producers suggested
a few areas where the iodization process
and policy could be improved: access to a
common local laboratory to test for iodine,
increasing the upper permitted level of
iodine in salt, provision of potassium iodate
at an affordable price and through reliable
suppliers, and tax concessions on iodization
equipment.

Program
recommendations
1. Facilitate and encourage salt producers to
improve iodization and
quality assurance practices in order to reduce
the amount of inadequately and excessively
iodized salt. Before the
next survey, results from
government monitoring
of salt producers should
be reviewed to ensure a
greater proportion of salt
is iodized according to
national standards (15–30
ppm).

2. In the next survey, assess the iodine status
of reproductive-age women and pregnant
women as these are important target
groups for iodine interventions, and the
iodine status of SAC is not necessarily
reflective of these population groups.
3. As SAC appear to be consuming iodine
from sources other than household
iodized salt, an assessment should be made
of the contribution of processed foods to
salt and iodine intake. This data can be
used to further fine-tune the program.
For example, if processed foods are contributing substantially to salt intake but
not all processed foods are being made
with iodized salt, this aspect of the current
salt iodization legislation should be more
strongly enforced.

Roberto Saltori via Flickr: CC BY NC 2.0
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Future national surveys should also assess the iodine status of women, who are
particularly vulnerable to iodine deficiency.

T A B L E 3 Distribution of iodine levels in salt at production in 148
samples from 20 salt producers.

		

Proportion of salt samples (%)

Type of salt

Number of
samples

No iodine
(<5 ppm)

Inadequate
iodine
(5–14.9 ppm)

Adequate
Excess
Iodine
iodine
(15–30.0 ppm) (> 30 ppm)

Crystal
(1–10 mm)

42

4.8

47.6

47.6

0.0

Powder

106

0.0

23.6

57.5

18.9

Sri Lanka

148

1.4

30.4

54.7

13.3

The authors of the report extend their
thanks to Dr. Chandrakant Pandav (IGN
Regional Coordinator for South Asia) for
providing inputs at all stages of the IDD
survey; to IGN South Asia Team and
Dr. Harshal Salve of All India Institute of
Medical Sciences (AIIMS)/IGN for his contribution to establishing an external quality
assurance program for salt iodine estimation; and to Karen Codling (IGN Regional
Coordinator for South East Asia & Pacific)
for invaluable comments on the draft report.
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Updating guidance on the monitoring of salt iodization programs and
population iodine status
Building on the results of a UNICEF-IGN Technical Working Group Meeting, a new
UNICEF Program Guide addresses common monitoring challenges to help managers
improve the effectiveness of national salt iodization programs.
Download the document from: https://www.unicef.org/nutrition/files/Monitoring-of-Salt-Iodization.pdf

Over the last two decades, there has been
remarkable progress towards eliminating
iodine deficiency disorders (IDD) as evidenced by decreases in goiter and improvements in iodine status, attributed to the
scale-up of national salt iodization programs.
However, the current metrics employed to
track IDD programs do not capture the full
extent of their success.
To address this and other emerging
programmatic challenges, UNICEF and
IGN convened an expert Technical
Working Group Meeting on 17–18
December 2015 in New York. Important
lessons emerging from this meeting have
been captured in the new UNICEF
“Guidance on the Monitoring of Salt
Iodization Programmes and Determination
of Population Iodine Status”. This document aims to guide program managers to
address common shortcomings in the interpretation of data and implementation of
national IDD control programs. Some of
these lessons reinforce key recommendations made in the 2007 WHO/UNICEF/
IGN Guide (1), which remains a valuable
resource for program managers. However,
there is also new information and updates
which may affect how programs are implemented and are likely to inform future versions of the Guide. Below is a summary of
the document’s most important lessons and
recommendations.

Important lessons emerging from an expert Technical
Working Group Meeting on 17–18 December 2015
have been captured in the new UNICEF “Guidance on
the Monitoring of Salt Iodization Programmes and
Determination of Population Iodine Status”.

1. As resources allow, the adequacy
of iodine intakes should be investigated among different subsets of the
population, especially among groups
vulnerable to deficiency.
The goal of IDD programs is to sustainably achieve optimal iodine status among
all population groups. The impact of salt
iodization is best assessed through the
measurement of the population median

urinary iodine concentrations (mUIC).
Traditionally, the mUIC has been assessed
through national school-based surveys to
estimate the iodine status of the general
population. However, national surveys are
not designed to detect disparities in iodine
intake among different population subgroups, such as those defined by geographic
region or urban/rural residence, socio-economic status, or programmatic criteria (e.g.,
by sources of salt, packaged/unpackaged
salt, level of iodization). A stratified analysis
would reveal any discrepancies masked by a
national estimate, to help identify remaining
challenge areas and inform adjustments to
salt iodization programs.
In addition, the mUIC among schoolage children may not reflect the iodine status among pregnant women, whose iodine
requirements are greater. In this context,
household-based surveys may also enable
better data collection on iodine status of
pregnant or non-pregnant women. As an
additional limitation, there is a lack of consensus on the optimal mUIC range for nonpregnant women of reproductive age. The
2007 WHO/UNICEF/IGN Guide (1) proposes a range of 100–199 μg/L; however,
the scientific basis for this recommendation
is weak (2). Research is currently ongoing
to better define the optimal mUIC range for
non-pregnant women of reproductive age.
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2. Rapid test kits (RTKs) should only
be used to differentiate between noniodized and iodized salt.
RTKs can distinguish between iodized and
non-iodized salt. However, their ability
to measure the iodine level in quantitative
terms, and to distinguish between salt iodine
levels below and above certain cut-off levels,
is questionable (even when the RTK packaging suggests otherwise) (3). Given this limitation, RTKs should only be used to present
the percentage of non-iodized versus iodized
salt. To accurately estimate the percentage
of inadequately iodized, adequately iodized,
or excessively iodized salt, titration or other
validated quantitative assessment tools are
necessary (4).
3. The ‘adequate’ range of iodine
intake among school-age children
can be widened from 100–199 μg/L
to 100–299 μg/L.
According to the 2007 WHO/UNICEF/
IGN Guide for Program Managers (1), a
mUIC in the range 100–199 μg/L indicates
‘adequate’ iodine intake, and the range of
200–299 μg/L indicates ‘more than adequate’ iodine intake among school-age children. The presence of a mUIC in the ‘more
than adequate’ range has raised concerns
about the potentially adverse effects of high
iodine intake on normal thyroid function.
However, a 2013 study assessing thyroid
function and iodine status found that the
mUIC range of 100–299 μg/L was not associated with any thyroid dysfunction (5). As

A rapid test kit (RTK) can detect the presence of iodine in salt, but it can’t accurately measure its concentration
and should not be used as a quantitative tool.

a result, the acceptable range of ‘adequate’
iodine intake among school-age children can
be widened to 100–299 μg/L. There is no
data to indicate, however, that this widened
range can be applied to other groups such as
women of reproductive age. The interpretation of a mUIC of ≥ 300 μg/L as ‘excessive
iodine intake’ remains unchanged.

4. With currently available methods,
the mUIC can only be used to define
population iodine status and not to
quantify the proportion of the population with iodine deficiency or iodine
excess.
F I G U R E 1 Inappropriate interpretation of UIC data as a
The mUIC is a
good indicator of
measure of population iodine status. This presentation
iodine intakes in
implies that 40% of individuals in the population have
a population, but
inadequate iodine intakes, which is not correct. Likewise,
not in individuit is incorrect to state that 10% of the population has
als. A common
excessive iodine intakes.
mistake is to
60
assume that all
individuals with
50
a spot UIC <100
μg/L are iodine
40
deficient. Dietary
iodine intake and,
30
therefore, UIC
are highly variable
20

Proportion of population (%)
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10
0

< 100(deficient)

100–299 (optimal)

≥ 300 (excessive)

Urinary iodine concentration (μg/L)

from day to day, even among individuals
whose average iodine intake is sufficient
to maintain normal thyroid function. As a
result, there will be days when an iodinesufficient individual will have a UIC of
<100 μg/L or ≥300 μg/L. In other words,
in populations whose average dietary iodine
intake is sufficient, there will always be
values <100 μg/L; however, these values do
not describe the prevalence of iodine deficiency in the population. As an example, a
mUIC of 122 μg/L obtained from a survey
in school-age children identifies a population that has no iodine deficiency. While a
proportion of children in that survey would
have UIC values <100 μg/L, it would be
incorrect to label that percentage of children as ‘deficient’. Likewise, those children
in the population with UIC scores of ≥300
μg/L cannot be labeled as having ‘excessive’
iodine intakes (Figure 1).
At the same time, there has been no
change to the guideline that no more than
20% of samples should be <50 μg/L (1).
The proportion of UIC values < 50 μg/L
should continue to be reported, together
with the median UIC, preferably presented
with a measure of uncertainty to account for
the sampling error (such as ‘bootstrap’ 95%
CIs).
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5. National salt iodization programs
should monitor the use of iodized salt
in processed foods.
Global experience has demonstrated that
universal iodization of food grade salt is the
most equitable, effective, and sustainable
strategy to ensure optimal iodine nutrition
for all population groups. However, many
countries have focused on ensuring that
only household salt is adequately iodized.
This is because iodine in the diet was previously assumed to come predominantly
from household iodized salt. Recent evidence suggests that an increasing amount
of iodized salt is consumed through processed foods (6), which may help explain
iodine sufficiency in some settings where
household iodized salt coverage is low (7).
In addition to measuring iodine content in
household salt, program managers should

evaluate whether major processed foods are
manufactured with iodized salt. In selected
cases, the iodine contained in drinking water
may also need to be assessed.
Changing context of salt iodization
and iodine nutrition programs
Program managers should also consider the
growing importance of reducing salt intake
to prevent non-communicable diseases, and
the need to align the salt iodization and salt
reduction strategies (8). As an increasing
number of countries begin to align their
sodium and iodine monitoring and evaluation systems, it would be ideal to be able
to measure both UIC and urinary sodium
concentrations from the same spot samples.
However, the use of spot urine samples is
not as useful in characterizing population
sodium intakes as it is for iodine. A better

Use of data to evaluate program effectiveness
Data from national surveys should be interpreted in conjunction with complementary data that: (i) provides qualitative information on the program; (ii) facilitates the interpretation of survey data; and (iii) enables verification of survey
data. Combined, this data can identify the need for strategic changes and help
address programmatic weaknesses. As applicable, program managers may consider collecting data from the following areas:
Salt industry:
(i) % of salt (iodized and non-iodized) that is imported versus domestically produced; (ii) % of salt processed by large, medium and small enterprises; (iii) %
of food-grade salt used for food processing; (iv) locations and brands of domestic
salt producers/processors (including iodization and packaging/re-packing); (v)
salt distribution chains; and (vi) types of salt produced for different markets. This
data can help explain survey results. For example, household coverage of iodized
salt is often lower in areas of domestic salt farming, especially among poorer
households, because these families are more likely to access salt directly from
the point of production, prior to any iodization or packaging. In addition, smallscale producers often produce cheaper, lower-quality iodized (or non-iodized)
salt.
Processed foods:
Data is needed to identify which processed food manufacturers use iodized salt,
and the extent to which these manufacturers verify the iodine content of the salt
used.
Regulatory monitoring:
Regulatory monitoring data from import, production, and market levels are an
important source of information. If there is a legal requirement to use iodized salt
in the manufacturing of processed foods, a system should be in place to assess
the extent of that compliance.
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tool is the collection of 24-hr urine samples, but its feasibility in survey settings is
generally low, and the validity of predictive
equations using spot urinary sodium concentrations to predict mean 24-h sodium
excretion is limited (9). This limited utility
should be recognized until relevant methods
are refined.
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Belize completes first national
survey of iodine status

The first survey of iodine nutrition was conducted by
IGN and the Ministry of Health.

The Iodine Global Network, in partnership with the Ministry of Health and the
Ministry of Education, Pan American Health
Organization (PAHO), and UNICEF has
completed the collection of urine samples
in the first national iodine survey in Belize.
Belize is one of nine Caribbean countries
participating in this unique research project
entitled the “Caribbean Region Urinary
Iodine and Sodium Study 2018”
(dubbed “CRUISE”). Other
countries, which have also completed sample collection, include Jamaica, Antigua, St. Kitts
& Nevis, St. Lucia, Grenada,
St. Vincent & The Grenadines,
Trinidad & Tobago and Barbados.
Approximately 550 schoolage children (aged 6-12 years)
were recruited in May 2018 from
five primary schools: two in Belize
City, one in Dangriga (south), one
in the western part of the country
and another in Corozal (north).
A workshop for teachers, parents,
and ministry officials was conducted prior to the study launch
by the Ministry of Health, where
IGN gave a presentation on the
importance of optimal iodine
nutrition for healthy brain deve-

lopment. Spot urine samples were collected
from all participating children, a repeat urine
sample was collected on a subsequent day
in a subset, and height and weight were
measured. Additionally, students aged 9–12
were given a 24-hour recall food questionnaire to help identify the common dietary
sources of iodine in Belize. The study has
also collected samples of household salt and
local seasoning powders and bouillon cubes.
Dr. Natalia Beer, maternal and child
health advisor to the MOH, explained that
the study is important because Belize has
only had a limited amount of data collected on iodine intake via the 2015 MultiIndicator Cluster Survey, which reported
that one-third of households in Belize was
not using iodized salt. The population data
in the current survey will serve as a baseline
in future monitoring.

Schoolchildren in Belize preparing to take part in the iodine survey.

Over the past decades, many countries in
Latin America have reported iodine deficiency and developed IDD prevention
programs to provide the missing micronutrient through iodized salt. The Caribbean
sub-region has lagged behind with collecting
the data on iodine intake because it is often
taken for granted that island populations
are iodine sufficient due to their fish-based
diets. Robyn Daly, a Nutritionist from the
Ministry of Health believes that this may be
the case in Belize. “We don’t expect severe
deficiency from our children. Why? Because
we live near the Caribbean Sea, we eat a lot
of seafood. The survey will confirm if we
are right,” she said.
The ongoing study is serving to raise
awareness of the need and importance of
adequate iodine intakes, and encourage
people to include iodized salt and more fish
and seafood in their diets.
The urine samples will be analyzed at the Human Nutrition
Laboratory, Swiss Federal Institute
of Technology (ETH) Zurich. The
complete results from 9 countries
will be available later this year.
Lead investigator, Prof. Michael
Zimmermann of ETH Zurich and
IGN, explained what the next steps
will be once the results are in. “The
survey [will] provide data on which
to base policy or programs. If we
do find that children in Belize are
iodine deficient, then the MOH
will devise a program by which
iodine intakes are increased to the
normal range. Most likely, there will
be more emphasis placed on public
campaigns to encourage consumption of iodized salt.”
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Universal salt iodization provides
adequate iodine in the first 1,000
days of life
Dold S et al. Universal salt iodization provides sufficient dietary iodine to achieve adequate iodine nutrition during the first 1,000 days: A cross-sectional multicenter
study. The Journal of Nutrition. 2018 Apr 1;148(4):587-98.

The global strategy to correct iodine deficiency through universal salt iodization (USI)
has been remarkably successful in the general population. The newly published
SIMPLIFY study shows that USI, when truly universal, provides sufficient iodine to
meet the dietary iodine requirements of pregnant and breastfeeding women, and
weaning infants.
Globally-implemented, national programs
of mass fortification of salt with iodine
have been extremely effective at improving iodine intakes around the world: the
number of countries with iodine deficiency
in school-age children has decreased from
54 in 2003 to fewer than 20 at present
(1). UNICEF estimates that iodized salt is
currently available in 87% of households
worldwide.
Is USI the optimal solution
for all populations?
The baseline iodine requirement of a nonpregnant adult increases by 50% during
pregnancy and by 100% during lactation
(2). Most countries today report improved
iodine intakes overall, and optimal iodine
nutrition in school-age children (SAC).
However, many countries with available
data report iodine deficiency in pregnant
and breastfeeding women (1). Low iodine
intakes are particularly problematic in
pregnant women, who need to synthesize
additional thyroid hormone to cover maternal and fetal needs. Uncertain whether salt
iodization alone can cover their needs, several countries recommended iodine supplementation targeted to pregnant and lactating
women.
Program managers were also concerned that any attempts to increase the level
of iodine fortification, to ensure adequate
iodine nutrition in all population groups,

would potentially increase the risk of
excess iodine intake in school-age children.
Moreover, there were reports of low iodine
intake in infants, and concern that infants
being weaned from breast milk may not be
covered by iodized salt and, therefore, be
at particular risk for iodine deficiency (3).
The native iodine content in homemade
complementary foods is generally low, and
paediatric guidelines recommend that no salt
be added to infant foods during the first year
of life (4).
In this context, a study entitled “Salt
Iodization: Meeting the needs of Pregnancy,
Lactation and Infancy” (SIMPLIFY for
short) was designed to evaluate whether
USI, when truly universal, can meet the
dietary requirements for iodine and maintain
normal thyroid function in vulnerable populations, specifically in the first 1,000 days of
life: from conception until 2 years of age,
without leading to excess iodine intake in
the general population.
Studying the impact of USI in China,
Croatia, and the Philippines
Three sites with documented long-term
adequate iodine nutrition in SAC were
selected for this parallel cross-sectional
multicenter study of six population groups
(n=5847): Linfen (Shanxi province, China;
n=2407); Tuguegarao (Cagayan province, the Philippines; n=2488); and Zagreb
(Zagreb capital area, Croatia; n=952).

When is USI truly universal?
WHO recommends that salt iodization
should be universal, which is contingent on the following (2):
1) sufficient iodine (20–40 mg/kg)
should be added to all food-grade
and livestock salt, including salt
used by the processed foods industry, and
2) more than 90% of households
should have access to and consume
adequately iodized salt (≥15 mg/kg).
This goal is based on the assumption that typical salt consumption
of 10 g/day fortified with 15 mg
of iodine/kg will provide 150 μg of
iodine, or the RDA of an adult.
The impact of salt iodization on population iodine status is monitored by
measuring urinary iodine concentration (UIC) in spot urine samples. It
is generally assumed that the iodine
requirements of all population groups
are covered in settings where universal
salt iodization (USI) has been successfully implemented for ≥2 years, and
the median UIC in school-age children
(6–12 years of age) is adequate
(≥100 μg/L).
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Median iodine concentration in household salt at each
study site reflects high coverage of adequately iodized salt in
China and Croatia, with the Philippines lagging behind.
TABLE 1

Median (IQR) % samples
iodine in salt* <5 mg/kg
(mg/kg);

% samples
<15 mg/kg

% samples
% samples
15-40 mg/kg >40 mg/kg

Linfen (China) 25.2
1%
2.7%
n=402
(23.3, 28.0)			
n=396

96.3%

1.0%

Tuguegarao
(Philippines)
n=1003

26.0
(14.6, 36.6)
n=891

11%

33.6%

48.4%

18.0%

Zagreb
(Croatia)
n=195

23.8 n=195
(22.1, 26.0)
n=195

0%

3.1%

96.4%

0.5%

* in salt iodized at ≥5 mg/kg

Each site met three out of the following
four eligibility conditions: 1) mandatory USI
legislation; 2) access to adequately iodized
salt (≥15 mg/kg) for ≥2 years; 3) ≥90%
assumed household coverage of adequately
iodized salt; 4) adequate iodine status in
schoolchildren (median UIC of 100–300
μg/L). At each site, the following population groups were recruited: 1) SAC (aged
6–12 years); 2) non-pregnant non-lactating
women of reproductive age (18–44 years);
3) pregnant women (18–44 years); 4) lactating women (18–44 years); 5) 0–6-monthold infants; 6) 7–24-month-old infants. The
study assessed their iodine status, thyroid
function, and access to iodized salt.
Coverage of iodized salt and other
sources of dietary iodine
The measured salt iodine concentration
was optimal in most samples in Linfen and
Zagreb, but in Tuguegarao over 44% of
samples were under-iodized, and almost 20%
over-iodized (Table 1). The consumption of
iodine-containing dietary supplements was
≤3% in all groups, except for pregnant and
lactating women in Croatia (≤9%). Cows’
milk and water contributed additional dietary iodine in Croatia and China, respectively.
USI and thyroid function
The prevalence of thyroid dysfunction was
overall low in all population groups, except
for isolated hypothyroxinemia, present in
12.5% of pregnant women in Zagreb.

USI and urinary iodine concentration
The UICs reflected adequate iodine nutrition in all six population groups, except
for excessive iodine intake in SAC in the
Philippines (mUIC = 375 µg/L) and borderline low intakes in pregnant women in
Croatia (mUIC = 129 µg/L) (Figure 1). It
is possible that iodized salt used in the production of processed foods and condiments
in the Philippines compensates for the poor
household coverage of adequately iodized
salt (5).
The median UIC in women of reproductive age was lower than in school-age
children at all study sites (P < 0.05), but
higher than in pregnant women in Zagreb
and Tuguegarao (P < 0.05 for both).

The estimated average daily iodine
intake in non-pregnant women ranged from
280 to 350 μg/d, well above the RDA of
150 μg/d (4). Habitual iodine intake at this
level is likely sufficient to build up thyroidal iodine stores, which may act as a buffer
during pregnancy when the need for iodine
increases. WHO does not recommend
iodine supplementation during pregnancy
in countries with effective salt iodization
programs, and these findings support this
position (6). The WHO position is also supported by findings from a recent controlled
intervention trial in mildly-iodine deficient
pregnant women (7), which did not find
benefits to child development measured up
to 6 years.
Universal salt iodization also appears
to provide sufficient dietary iodine during
lactation, when the iodine requirements are
even higher than during pregnancy. In a
secondary analysis of the SIMPLIFY study,
it was shown that breast milk (BM) concentration is a more accurate marker of iodine
status in lactating women than UIC (8). The
BM iodine concentration in the study was
adequate, and the estimated median iodine
intake in breastfed infants ranged from 100
to 150 μg/d, exceeding the recently estimated RDA of 80 μg/d for young infants
(9). Iodine sufficiency was also confirmed in
infants (both age groups).

F I G U R E 1 Median (bootstrapped 95% CIs) UICs in the 6 population
groups by study site. Values with different letters were significantly different (P < 0.05). LW, lactating women; PW, pregnant
women; SAC, school-age children; UIC, urinary iodine concentration; WRA, women of reproductive age.
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SIMPLIFY STUDY

What are the implications of the SIMPLIFY study for national USI programs?
By Dr. Maria Andersson, SIMPLIFY study coordinator, Lecturer at the Swiss Federal Institute of Technology (ETH Zurich),
Senior Scientist at the University Children’s Hospital Zurich and Board Director of the Iodine Global Network

These results support USI as the main strategy to prevent iodine deficiency. We confirmed that salt iodization at an adequate
level of fortification (~25 mg/kg), when it makes up a high proportion of the total amount of salt consumed, provides sufficient
dietary iodine to ensure adequate iodine nutrition in all population groups including pregnant women, lactating women, and
breastfed infants.
In the studied countries, the iodine status was adequate also in toddlers, suggesting that iodized salt may cover them indirectly through the consumption of breast milk and directly through the consumption of salt-containing complementary foods.
However, as salt should be avoided in this age group, weaning infants may still be at risk for low iodine intakes.
The data also indicates that the risk of excess iodine intake from salt is minimal if it is fortified at the recommended level.
However, large variations in salt iodine concentrations may increase the risk for both low and high iodine intakes.
Our findings imply that iodine deficiency in women of reproductive age and/or during pregnancy may be a sign that a national salt iodization program is underperforming, e.g., salt could be under-iodized and/or coverage of iodized salt could be poor.
This underlines the importance of complete coverage of iodized salt. Equally, it is important to adapt the salt fortification levels
to current salt intakes, and to strictly monitor the adherence to salt standards through salt quality assurance.
Another implication is the importance of iodine status monitoring in at-risk populations in addition to school-age children, to
identify potential gaps in program delivery. This may be particularly relevant in countries with incomplete coverage of iodized salt,
or where a large part of the salt comes from processed foods and data on the use of iodized salt in food production is limited.
Overall, the results support the recommendation that the impact of salt iodization should be monitored by measuring UIC, as
this biomarker accounts for all dietary iodine sources. An exception is the period of lactation, when dietary iodine is sequestered
into breast milk, making BMIC a more accurate indicator of iodine status, which should be used in preference to UIC.
Our results offer important guidance on the UIC levels in the different population groups that can be expected when the salt
iodization program works well. We observed that in populations where USI covers the iodine requirements of pregnant women
(i.e. the median UIC is >150 µg/L), the median UIC in other population groups is well above the WHO threshold of 100 µg/L
(approximately 200 µg/L in schoolchildren and ~160-200 µg/L in women of reproductive age). This makes sense, as this level
of intake likely reflects optimal iodine intakes, whereas the WHO UIC thresholds were set to reflect intake levels below which
goiter starts to develop.
The presence of normal thyroid function when the median UIC is in the range of 100–299 μg/L strengthens the evidence
from previous studies that the adequate range could be widened without detriment to health (12). A large multi-center study
coordinated by ETH Zurich and IGN, funded by UNICEF, is now ongoing to better understand the UIC thresholds corresponding
to optimal iodine nutrition.
A large proportion of the 7–24-month-old
infants were still partly breastfed, which
means that iodized salt covered their iodine
needs indirectly through BM, and directly
through home-made complementary foods
with iodized salt (4). Taken together, the
existing body of evidence suggests that
toddlers may be at risk of iodine deficiency
in settings where: 1) they receive homemade complementary foods without salt;
2) the iodized salt coverage is poor and/or
mothers’ breast milk iodine concentration
is low (3,10); or 3) the breast milk and/or
cow’s milk consumption is low (11). In such
settings, iodine-fortified in-home fortification products targeted to weaning infants
may be beneficial (6).
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Iodine deficiency prevention
strategies in South-Eastern Europe
and Central Asia: 2009–2016
Gregory Gerasimov IGN Regional Coordinator for Eastern Europe and Central Asia, Frits van der Haar IGN Senior Advisor, John H. Lazarus IGN Regional
Coordinator for Western and Central Europe

Universal salt iodization (USI) strategies
gained strong momentum in countries of the
Southern Europe and Central Asia (SECA)
region during 2000–2009 and allowed many
countries to achieve or approach optimal
iodine nutrition. However, iodization of salt
used in processed foods, reaching optimal
iodine intakes in vulnerable populations (i.e.
pregnant and reproductive-age women),
and harmonization of salt iodization with
salt reduction strategies are becoming increasingly important. These changes in landscape require new forms of collaboration for
further improvement in research, monitoring and evaluation (M&E), and advocacy
and communication.
With these in mind, UNICEF Office
for ECAR and the Iodine Global Network
conducted two Sub-Regional workshops:
for countries of Eastern Europe and Central
Asia (EECA) in Almaty, Kazakhstan on
September 24–25, 2015; and for countries
of Central and Southern Europe (CSE)
in Sarajevo, Bosnia and Herzegovina, on
October 14–15, 2016. The Almaty workshop was attended by 50 participants from
10 countries: Armenia, Azerbaijan, Belarus,
Georgia, Kazakhstan, Kyrgyz Republic,
Russia, Tajikistan and Uzbekistan. The
workshop in Sarajevo brought together
40 participants from 9 countries: Albania,
Bosnia and Herzegovina, Bulgaria, Kosovo,
Macedonia, Moldova, Montenegro,
Romania and Serbia. The overall objective
was to review the status of iodine deficiency
preventive strategies in the region, develop
next steps for each country to preserve the
successes of IDD elimination through USI,
and to strengthen the national systems of
collaboration for permanent success. This
paper is an overview of the workshop’s key
findings and conclusions.

Strong national USI partnership
collaboration
National coalitions have been established
in 6 of the 10 countries in the EECA subregion, but almost all are informal, i.e.,
have no organized or sanctioned structure,
permanent membership, or operational
budget. In Kyrgyz Republic, the coalition is mostly driven by the Kyrgyz Salt
Producers’ Association, together with health
professionals and a consumer-interest group,
supported by the government and donors.
In Russia, the informal coalition (Public
Coordination Council) continues its active
lobbying of the government structures
for USI legislation. In Belarus, a national

Turkmenistan provides strong leadership
for effective USI. Overall, national pro-USI
coalitions require further encouragement,
support and strengthening to assure endured
national IDD prevention through the USI
strategies in each country.
National coordination structures
(committees, coalitions, working groups,
or similar) exist also in several countries of
the CSE sub-region. Experience post-2009,
however, demonstrates that these structures
do not steadily keep themselves informed
of USI actions and outcomes in their countries, and thus remain rather feeble in setting
direction and next steps for USI.

In Albania, a public
campaign encouraged the use of
iodized salt.

coalition is driven by the leading health
professionals concerned with ensuring sustainability of the USI strategy, who conduct
regular small-scale USI/IDD monitoring
studies. The Kazakh Academy of Nutrition
represents the pro-USI coalition in overseeing the regular monitoring of iodized
salt use and adequacy of iodine nutrition
in Kazakhstan. The Ministry of Health of

Like in EECA, true high-level multi-sector
coalitions are few and typically informal,
without a secure budget, and dealing mainly with technical issues. The workshops
illustrated a commonly felt need for revival
of more frequent, formally structured and
effective partnership collaboration, for example through a review of functions and
memberships. Policy advocacy to strengthen
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the national coordination function through
better multi-sector partnership collaboration
was proposed by the teams from Albania,
Bulgaria, Kosovo, Montenegro, Romania
and Serbia.
Effective USI/IDD surveillance,
monitoring and evaluation
Monitoring and evaluation (M&E) are critical components to enable sustained salt
iodization in all countries of the EECA
sub-region. The previously highly successful program of endemic goiter prevention
and control of the USSR declined over the

surveys were performed in the past decade
and in the vast Russian Federation, no national survey has ever been conducted.
Following the 2015 workshop,
UNICEF, IGN, private donors and government agencies provided support to national
surveys in Georgia and Armenia: both surveys were completed in 2017 and showed
sustained success in USI and IDD elimination. Iodine assessments were also conducted
in the self-proclaimed republics of Abkhazia
and Nagorno-Karabakh. Results of iodine
surveys in Belarus and Kyrgyzstan are
expected later in 2018.

Thanks to iodized salt in Albania, iodine deficiency disorders “cost less to prevent than to treat”.

years after monitoring was abolished during
the early 1970s upon finding evidence of
success.
In all 10 EECA countries, government
statistics agencies collect information about
the production and/or import of iodized
salt, and in Kazakhstan such data are incorporated in the annual national statistical
report. In at least 5 countries (Turkmenistan,
Russia, Belarus, Kazakhstan, Kyrgyzstan) the
quality of iodized salt is routinely externally
controlled by the public health system services at production (factory) and retail (markets, shops) levels as well as in mass catering
establishments, hospitals, bread bakeries and
food industry.
Over the past 5–6 years, periodic national or sub-national IDD/USI surveys have
been conducted in Kazakhstan, Tajikistan,
Kyrgyz Republic, Uzbekistan and Belarus.
Only in Kazakhstan and Uzbekistan were
these surveys funded entirely by the national governments, while Tajikistan, Kyrgyz
Republic and Belarus depended on external funding (mostly from UNICEF). In
Azerbaijan and Turkmenistan, no national

In the CSE sub-region the responsibility
of the Food Authority and/or Industry
Department for ongoing monitoring and
certification of the salt iodization factories
was noted, but actual inspection data from
this source were not provided by any of
the countries. Cognizant of an information
gap, the Bulgarian team conducted a quick
telephone inquiry across a selection of major
food manufacturing companies (breadbaking industries, meat and dairy processors,
etc.). The production managers contacted
did not report any problems or obstacles
encountered in the continued use of iodized
salt in their manufacturing. Survey capacity
was reported as sufficient in all countries
but Montenegro, and some country reports
mentioned that their urinary iodine lab participates in an external quality service program such as EQUIP (USA) and QUICK
(Kazakhstan).
Alignment of salt iodization and
salt intake reduction strategies
There is increasing focus in Western countries on efforts to reduce population salt
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intakes through public education and by
gradually lowering the amount of salt used
in industrial manufacturing of flour, diary
and meat products. Similar initial policy
considerations are taking place in Belarus,
Kazakhstan, Russia, and Uzbekistan.
Starting in 2015, the annual cycles of
iodine nutrition surveys in Kazakhstan have
added data collection on salt intake in adult
men and non-pregnant women through
24h urine collections, in an effort to support
coordinated policy development and prevention of an anticipated lower USI impact
as salt intakes start falling. In most of the
participating countries, policy consideration
of the need for population salt intake reduction is emerging, but no specific programs
of educational or product reformulation
activities have commenced.
Development of salt reduction strategies is pending in most CSE countries and
contingent on the adoption of national noncommunicable disease (NCD) prevention
planning with support of WHO and EU.
The objective of the 2014 National Food
and Nutrition Plan in Moldova is to reduce
by 30% the consumption of salt by 2020
while keeping an eye on adjustment of the
salt iodine standard as and when needed. A
survey of salt and iodine intake was conducted in Moldova in 2016, and its findings
will have policy implications.
Conclusions
The workshops demonstrated that the
ECAR region remains on track in the pursuit of USI for sustainable IDD elimination.
Notwithstanding the noted imperfections,
none of the presented data from the region suggested that the conquest of iodine
deficiency is under threat. Reports from
the country teams demonstrated a comprehensive, step-by-step approach that is preserving, and coming ever closer to, the USI
target and promises permanent success in
realizing equitable iodine nutrition throughout the urban and rural areas.
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EUthyroid scientists warn that
widespread lack of iodine threatens
brain development in children
On 18th April, the scientists investigating iodine deficiency disorders (IDD) as part of
the Horizon2020 research and innovation action EUthyroid met in Poland to sign the
’Kraków Declaration on Iodine.’
Estimations suggest that up to 50% of
newborns in Europe are exposed to iodine
deficiency.
The goal of the Declaration was to
draw attention to the iodine situation in
Europe in the hope that governments,
health officials, and other policymakers
realize that this important public health problem is impacting negatively on society but
is capable of resolution.

With very few exceptions, Europe is an
iodine-deficient continent. Iodine deficiency during pregnancy and breastfeeding
is widespread and adversely affects the
development of the child. Even mild or
moderate iodine deficiency in the mother
may impair brain development and neurocognitive function, leading to lower I.Q. in
children. Although these facts are well established, iodine deficiency disorders (IDD)
prevention programs across Europe receive
surprisingly little attention from policymakers, opinion leaders, and the public.

Salt iodization: a successful
strategy to prevent IDD
Iodine deficiency can be readily and inexpensively prevented by fortification of salt
with iodine. To achieve sustainable optimal
iodine intakes, iodized salt should replace
non-iodized salt in nearly all food produc-

tion. This approach will not increase total
salt intake, making it compatible with current dietary recommendations.
The ‘Krakow Declaration on Iodine’
calls on policymakers, public health officials,
scientists, and the public to join forces to
ensure that effective strategies to prevent
IDD are implemented across Europe to
reach and secure a sufficient iodine status
across Europe.
In particular it calls for action
in the following areas:

1. Methods of IDD Prevention:
Regulators and policymakers should harmonize obligatory Universal Salt
Iodization to ensure free trade of fortified foodstuffs in Europe. Similarly, iodized
animal feed requires regulatory approval to ensure free trade within the EU.
2. Control of IDD Prevention:
National governments and public health authorities have to perform harmonized monitoring and evaluation of fortification programs at regular intervals to
ensure optimal iodine supply to the population.
3. Support for IDD Prevention:
Scientists, together with public-health care workers, patient organizations,
industry and the public, should support measures necessary to ensure that IDD
prevention programs are sustainable, as appropriate within a rapidly changing
environment and further social awareness of the issue.

EUthyroid: making Europe
smarter with iodine
EUthyroid is a three-year pan-European
project designed to investigate iodine status
and address barriers to achieving effective,
harmonized IDD prevention across the EU
and the wider continent. Launched in 2015,
EUthyroid is scheduled to end on May 31,
2018.
Active in advocating for optimal
iodine nutrition in the region for several
decades, the Iodine Global Network has
been one of EUthyroid’s key partners.
IGN’s project work package, delivered by
Prof. John Lazarus (Regional Coordinator
for Western & Central Europe), was focused
on dissemination activities, which included the planning and organization of the
Kraków meeting with the support of Prof.
Alicja Hubalewska-Dydejczyk (Jagiellonian
University Medical College and IGN
National Coordinator for Poland).
“The Iodine Global Network has
been privileged to be part of EUthyroid.
IGN endorses the findings of EUthyroid and
urges governments and health care delivery
officials to respond by not only advocating
for adequate iodine nutrition but to initiate
programs to achieve this,” said Prof. Lazarus.

Prof. John Lazarus, IGN Regional Coordinator for
Western & Central Europe, with Dr. Zbigniew Król,
Undersecretary of State, Polish Ministry of Health.

Status of iodine nutrition and
IDD prevention in Europe
As the project is entering its final stage, the
results from all work packages are being
analyzed and prepared for publication later
this year. The findings show, firstly, that
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The Euthyroid consortium and other signatories of the ‘Kraków Declaration on Iodine’.

there is a lack of consistent monitoring of
iodine status across Europe, and that the
methods of monitoring themselves are very
variable. Secondly, the project has confirmed that serum thyroglobulin is a promising biomarker to detect iodine deficiency.
Thirdly, an analysis of three large mother
and baby cohorts from the Netherlands,
Spain, and the UK has shown that maternal iodine deficiency (which is common in
many European countries) is associated with
reduction in I.Q. in the children. Lastly, a
sophisticated analysis of iodine deficiency
data has shown adverse economic and health
consequences.
Towards harmonized IDD prevention
To sustain the political momentum generated by the Kraków meeting, it is necessary
to develop advocacy tools to be able to
influence the EU and individual country
health providers to recognize the iodine
problem. Currently, activities are being
planned along two tracks. The first one will
focus on ensuring that the EUthyroid data
and resources are available to shape IDD
programs going forward, i.e., continue to
provide tools and infrastructure to improve the standards and the quality of IDD
monitoring studies, enable cross-laboratory
comparisons of IDD-related biomarkers,
maintain and extend databases to collect
IDD-related registry and monitoring study
data, continue efforts to inform the general
public about the importance of IDD pre-

vention and advocate the need of IDD prevention and monitoring to national governments and international health authorities.
These activities will be supported by The
University of Greifswald.
In parallel, an advocacy program
directed mainly at EU officials in Brussels
will be developed with the support of the
World Iodine Association (WIA) with the
aim to establish and coordinate a multistakeholder platform to implement a harmonized strategy to tackle IDD at European
and then global level. This new EU advocacy strategy must be defined in the perspective of the new European Commission and
the new European Parliament that will be
appointed in 2019. The financial resources
to carry out scientific, advocacy, and communication activities must also be secured.
Low political priority in the EU and perception that iodine deficiency is not a problem
have been identified as key barriers that
must be overcome before a harmonized
IDD prevention strategy can be effectively
implemented in Europe.
Stressing the important role of the
Kraków Declaration, Mr. Attilio Caligiani
from WIA called it “the cornerstone of a
multi-stakeholder approach […] to prevent and tackle IDD at a global level” and
“a basis to develop effective measures for
improving and optimizing iodine intake in
Europe”.

The signatories of the ‘Kraków Declaration on Iodine’ ask for support from stakeholders across Europe and beyond to
pool our resources and expertise to ensure that our future generations will be able to realize their full potential without
any restrictions resulting from exposure to iodine deficiency. You can sign the Declaration as an individual or on behalf
of an organization.
Join the EUthyroid scientists, and sign the Declaration: https://www.iodinedeclaration.eu/sign/
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Guide to estimating the use
of iodized salt in industrially
processed foods
Jacky Knowles IGN Consultant; Robin Houston IGN Senior Advisor; Karen Codling IGN Regional Coordinator for South-East Asia & The Pacific;
Jonathan Gorstein IGN Executive Director

The Iodine Global Network has developed new program guidance to help estimate the contribution of processed foods to total salt and potential iodine intake among different population groups.
The 1994, UNICEF-WHO Joint Committee on Health Policy defined universal salt
iodization (USI) as iodization of “all salt for
human and animal consumption (including
salt for food processing) in all countries
where iodine deficiency disorders (IDD)
are a public health problem” (1). However,
global guidance around USI has, to date,
focused mainly on adequate iodization of
household salt, previously the main dietary
source of iodine. There’s now strong evidence that in most regions of the world dietary patterns are shifting towards increased
consumption of industrially-processed foods

and condiments (2-4), which account for an
increasing proportion of total salt intake. For
this reason, it’s widely accepted that many
national USI strategies need to expand to
include food industry salt (5).
The program guidance
IGN has developed new program guidance
to help estimate the likely contribution of
industrially-processed foods to total salt
and potential iodine intake among different
population groups. The focus is on salt used
by industrially-processed food manufacturers
(rather than street vendors, for example),

since they account for the largest proportion
of salt used by the food industry and may be
feasible to include in a regulatory monitoring schedule to ensure adequate iodization
levels. The guidance also explains how to
conduct a high-level review of existing national legislative frameworks and other factors that may enable expansion of the USI
strategy to effectively include industriallyprocessed food salt.

T A B L E 1 Status assessment for four program components. The component that is the focus of the new IGN program guidance is
at the top (in yellow).

Assessmenta

Question

Information source

Recommended action based on

1. Estimate the contribution of industrially-processed food salt to salt (and
iodized salt) intake among different
population groups.

Does industrially processed food salt
contribute significantly to dietary salt
(and potentially iodine) intake among
one or more groups?

Recent surveys of diet, household
consumption and expenditure, or
similar; market/consumer surveys;
food industry information; salt
industry supply data.

2. Review recent data for household
coverage with adequately iodized
salt with breakdown by sub-groups
where possible.

Is household salt coverage consistentlyb <90% for any subgroup?

Recent household surveys including
iodized salt use; possibly production
and distribution data from the salt
industry if known to be reliable.

POSIT IVE
response to one or more questions:
Conduct where needed a more comprehensive assessment of the contribution of
processed foods to total salt intake and of
the food industry practices around the use
of iodized salt.

3. Review recent datac for iodine
status with breakdown by population
sub-groups where possible.

Is iodine status inadequate among
any population or sub-group?

Recent household-, school- or clinicbased surveys including assessment
of urinary iodine concentration.

4. Investigate whether there’s a
policy and plan to implement salt
reduction initiatives

Does salt reduction policy exist, with
implementation planned within 12
months?

Government implementation and
planning documents, verbal information.

a. Conduct all 4 processes independently, then review outcomes and interactions.
b. Based on best available data from the past 3 years.
c. Preferably data from the past 3–5 years.

Move to review and establish a legislative
framework with enabling factors required
for strategic change.
NEGAT IVE
responses to all four questions:
An immediate change in strategy may
not be essential. However, an action plan
should be developed with clear indicators
(based on the 4 situational analysis components) to trigger a future strategic shift
towards inclusion of processed food salt
into the USI strategy where needed.
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Thus, the guidance aims to provide program
managers with sufficient information to
determine:
• The potential impact on population iodine
intake if quality-assured iodized salt is used
in the production of industrially-processed
foods.
• Any gaps and challenges in the current
enabling environment for an expanded
USI strategy to include industrially-processed foods.
The main audience for the guidance are
managers of programs designed to achieve
and sustain optimal iodine status, for which
salt iodization is the main intervention. It is
planned that the final program guidance will
be delivered in a modular e-book format
and will complement other existing USIrelated guidance.
Content of the program guidance
The guidance recommends an analysis of
four program components to determine the
need to broaden the existing USI strategy
to include processed food salt (Table on
previous page). Methodologies for assessment of national and sub-national household
coverage with iodized salt and of population
iodine status are presented in other documents. Therefore, this program guidance
focuses on the first component of the analy-

FIGURE 1

sis: estimating the contribution of processed
food salt to total salt and potential iodine
intake at the national and sub-national
levels. This is facilitated through a framework of recommended steps (Figure 1).
Associated tools include example
iodine intake modeling calculations and
example methodologies used to proceed
through all four framework steps. The example methodologies are based on a combination of country-level experience and
additional theory.
The outcome of the national assessments will provide information to determine
the need for, and support the development
of, an expanded USI strategy to include
industrially-processed food salt. The aims of
an expanded strategy would include the following:
• Ensure the protection of future generations from a potential decrease in iodine
intake due to changes in dietary practices.
• Increase equity of access to iodine through
salt, regardless of dietary salt source, especially among populations with poor access
to quality-assured iodized household salt.
• Facilitate adjustment of salt iodine standards to an optimum level to accommodate the potential impact of salt reduction
initiatives on associated iodine intake.
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Field testing
IGN plans to field test the guide in several
regions. Field testing will allow feedback on
how useful the guide is in assessing the contribution of processed food to iodine intake,
how easy the guide is to use, and what
changes might enhance its effectiveness.
Following feedback, the guidelines will be
reviewed and finalized, with planned dissemination by the end of 2018.
References
1. United Nations Children’s Fund & World Health
Organization (1994) World Summit for ChildrenMid-Decade Goal: Iodine Deficiency Disorders.
Geneva: UNICEF-WHO Joint Committee on Health
Policy.
2. James WP, Ralph A & Sanchez-Castillo C (1987)
The dominance of salt in manufactured food in the
sodium intake of affluent societies. The Lancet 329,
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Urbanization, diet change, and transformation of food
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Fortification of food-grade salt with iodine for the prevention and control of iodine deficiency disorders.

Framework to assess the contribution of processed foods to salt and its actual/potential impact on iodine intake.

Aim: to identify which industrially-processed foods
contribute most significantly to salt intake across
consumer groups.

Aim: to assess the current and potential contribution
of identified foods to iodine intake among different
consumer groups.

Purpose: Helps determine strategic focus, e.g. which food
industries to target for communication, advocacy, and technical
support.

Purpose: To provide an evidence base for the potential impact
of using adequately iodized salt in processed foods. It can
be used as a communication and advocacy tool for the food
industry, Government, and consumer groups.

1. Identify key salt-containing
industrially processed foods, and
estimate their level of consumption among different population
groups/sub-groupsa.

2. Estimate the salt content of
identified key foods and relative
contribution to average daily salt
intake.

3. Estimate the proportion of the
salt used for production of each
food that is currently adequately
iodizedb.

a. Example sub-groups: geographic region, residence type, socio-economic. Example population groups:
school-age children, women of reproductive age, pregnant women.
b. Where this is not possible due to lack of food industry information, proceed to step 4.

4. Model the potential contribution of identified foods to iodine
intake for different population
groups.
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MEETINGS AND ANNOUNCEMENTS

China celebrates USI program’s success on IDD
Prevention Day

The IDD Prevention Day poster announces the theme and praises the
successful elimination of IDD in China.

On May 15, China celebrated 25th National IDD Prevention Day. This
year’s theme translates as "Sharing a bright and healthy life with iodine".
The aims of the IDD Day are to improve the public understanding of
iodine deficiency disorders, and to increase awareness about the important
role that salt iodization plays in its prevention.
Ahead of the day, the National Health Commission (NHC) published a document to explain the importance of optimal iodine nutrition and

the crucial role of salt iodization in preventing loss of I.Q. points. It also
addresses some misconceptions about the safety of iodized salt: it confirms
that the levels of iodine added to salt are very low and safe, and that fears
of it causing adverse health effects, such as thyroid cancer, are unfounded.
The NHC also took advantage of the IDD Prevention Day to
announce that new guidelines will soon be published for the use of
iodized salt in areas of China where high iodine levels have been found in
drinking water. A map of water iodine concentrations will help to identify
those regions.
Although iodine intakes in China are currently adequate thanks to a
very successful and exemplary nationwide salt iodization program, keeping
up the prevention efforts is important to ensure that iodine deficiency
does not come back.
Prior to the program, 5–15% of children in iodine-deficient areas in
China suffered from mild mental impairment (I.Q. of 50–69 points), and
there were many communities where >5% of the population suffered from
endemic cretinism (severe mental impairment). Today, continuing the
IDD prevention efforts is also part of a broader strategy “Healthy China
2030,” which aims to eliminate preventable diseases and improve population health.
The ongoing commitment to IDD prevention in China is particularly
welcome following the recent revision of the 24-year-old regulation covering iodized salt, which will permit salt producers to provide non-iodized
salt to certain population segments. In 2017, China ended a state monopoly on the production and highly controlled sales of table salt, which has
led to a larger number of salt producers operating in the country.

LATS supports monitoring
of salt iodization on World
Thyroid Day (WTD)
World Salt Symposium,
June 19–21, 2018
The 10th WSS will be held in Park City, Utah, on June 19–21, 2018.
IGN and Kiwanis International will hold two Technical Sessions dedicated to salt iodization. Speakers will include IGN partners (GAIN,
UNICEF, Nutrition International, among others), and some of the
following topics will be addressed: global experience with USI and its
achievements towards IDD elimination; examples of successful publicprivate collaborations on USI; recent efforts towards salt industry consolidation to support USI; critical issues in the implementation of iodized
salt production; using salt as a fortification vehicle for other micronutrients; WHO review on salt iodization synergy with salt reduction.
For more information, visit:
http://www.worldsaltsymposium.org/next-symposium/

To celebrate 10 years of World Thyroid Day (WTD) and International
Thyroid Awareness Week (ITAW) (May 21–25), the Latin American
Thyroid Society (LATS) announced its official statement on the
importance of assuring the adequate levels of iodine in salt for the
population of Latin America. The statement can be downloaded from:
https://www.lats.org/down/LATS_Statement_on_USI.pdf
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WHO appoints new
Regional Director
for EMRO

Dr. Ahmed Salim Saif Al Mandhari

Dr. Ahmed Al-Mandhari was appointed as
WHO Regional Director for the Eastern
Mediterranean by WHO’s Executive Board at
its 143rd session, and will assume office on 1
June 2018. A native of Oman, Dr. Al-Mandhari
has made a substantial, positive contribution to
the development and modernization of Oman’s
health system, which has witnessed qualitative
improvements in recent years, particularly in
areas such as patient safety. A specialist in family
and community medicine, Dr. Al Mandhari was
Head of Quality Management and Development
at Sultan Qaboos University Hospital from 2005
to 2006, followed by Deputy Director-General
for Clinical Affairs until 2010. In 2013, he was
appointed Director-General of Sultan Qaboos
University Hospital, later becoming DirectorGeneral of the Quality Assurance Centre at the
Ministry of Health. Dr. Al-Mandhari has also
worked as a senior consultant in family medicine
and public health in Oman since 2009.
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Sub-regional workshop and IGN
Management Council meeting
The IGN Management Council
(MC) annual meeting was held
on February 21–23, 2018 in
Tbilisi, Georgia. It followed a
one-day sub-regional workshop
on iodine monitoring hosted by
Georgia’s NCDC, in cooperation with UNICEF and IGN.
The workshop was attended by
representatives from Armenia,
Russia, Moldova, Montenegro,
Belarus, Macedonia, Albania and
The IGN Management Council (Regional Coordinators and the
Turkmenistan, who shared the
Executive Committee) met in Tbilisi, Georgia on February 21–23 this
results of recent iodine assessyear.
ments in the region and discussed
innovative approaches to improve quality of iodine status data. After completion of the 2017
national iodine survey in Georgia, the meeting was an opportunity to increase publicity of the
country’s success story across the region.

Recognition for Mabel Bernal de Mas
In April, Mabel Mas, IGN's National Coordinator in Panama, received a commemorative
plaque in recognition of her long-standing work
and leadership in national efforts to eliminate
iodine deficiency disorders (IDD). Thanks to
her efforts and collaboration with salt producers,
Panama has scaled up its salt iodization program and achieved the elimination of IDD. On
receiving the recognition, Ms. Mas expressed
her gratitude to all who enabled her success:
government ministries and institutions, and nongovernmental and international agencies, the
private sector, and individuals.

Achieving optimal
iodine nutrition

Preconception health – Series from
the Lancet journals

An IGN Satellite Meeting dedicated to iodine
nutrition will take place before the 41st Annual

Published on April 1, this Series of three papers highlights the importance and summarizes the
evidence of preconception health for future health and suggests context-specific interventions.
It also calls for a social movement to achieve political engagement for health in this particular
phase in life.
Health and nutrition of both men and women before conception is important not only
for pregnancy outcomes but also for the lifelong health of their children and even the next
generation. The preconception period can be seen in three different ways: from a biological
standpoint as the days and weeks before embryo development; from the individual perspective
as the time of wanting to conceive; and through a population lens as any time a woman is of
childbearing age.

Meeting of the European Thyroid Association
(ETA) in Newcastle, UK on September 15, 2018.

The meeting will be organized by Prof. John
Lazarus (IGN Regional Coordinator for Western
& Central Europe). The agenda is in preparation.

To download the Series, visit: https://www.thelancet.com/series/preconception-health
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Regression analysis to identify factors associated with household salt iodine content at
the sub-national level in Bangladesh, India,
Ghana and Senegal
Regression analyses of data from stratified, cluster
sample, household iodine surveys in Bangladesh,
India, Ghana and Senegal were conducted to identify
factors associated with household access to adequately
iodized salt. In all countries, household salt iodine
was significantly different (p < 0.05) between strata
(geographic areas defined by survey design), and
significantly higher (p < 0.05) among households:
with better living standards, where the respondent
knew about iodized salt and/or looked for iodized
salt at purchase, using salt bought in a sealed package,
or using refined grain salt. Multiple variable analyses showed a significant association between salt
iodine and strata (p < 0.001) in India, Ghana and
Senegal. Salt grain type was significantly associated
with estimated iodine content in all countries (p <
0.001). Salt iodine relative to the reference (coarse
salt) ranged from 1.3 (95% CI 1.2, 1.5) times higher
for fine salt in Senegal to 3.6 (95% CI 2.6, 4.9) times
higher for washed and 6.5 (95% CI 4.9, 8.8) times
higher for refined salt in India. Sub-national data are
required to monitor equity of access to adequately
iodized salt. Improving household access to refined
iodised salt in sealed packaging, would improve
iodine intake.
Knowles J et al. Nutrients. 2018 Apr 21;10(4). doi:
10.3390/nu10040516.
Micronutrients, iodine status and
concentrations of thyroid hormones:
a systematic review
This systematic review investigated the effect of
micronutrient status and supplementation on iodine
status and thyroid hormone concentrations. Using the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analysis) guidelines, electronic
databases were searched from their inception to April
2016. In total, 57 human studies were included: 20
intervention and 37 observational studies. Although
observational evidence suggests that concentrations of
selenium, zinc, and iron are positively associated with
iodine status, data from randomized controlled trials
fail to confirm this relationship. Further studies are
needed to provide greater understanding of the role
of micronutrient status in iodine nutrition and thyroid function to ascertain the public health implications
for populations worldwide.
O'Kane SM et al. Nutr Rev. 2018 Jun 1;76(6):418431. doi: 10.1093/nutrit/nuy008.

Use of iodine-containing dietary supplements
remains low among women of reproductive
age in the United States: NHANES 20112014
This study used data from the National Health
and Nutrition Examination Survey 2011–2014 to
describe the use of dietary supplements with and
without iodine in the past 30 days among 2155
non-pregnant, non-lactating (NPNL) women; 122
pregnant women; and 61 lactating women. Among
NPNL women, 45.3% (95% CI: 42.0, 48.6) used any
dietary supplement and 14.8% (95% CI: 12.7, 16.8)
used a supplement with iodine in the past 30 days.
Non-Hispanic black and Hispanic women were less
likely to use supplements than non-Hispanic white
or non-Hispanic Asian women (p < 0.05). Among
pregnant women, 72.2% (95% CI: 65.8, 78.6) used
any supplement, but only 17.8% (95% CI: 11.4, 24.3)
with iodine. Among lactating women, 75.0% (95%
CI: 63.0, 87.0) used a supplement, but only 19.0%
(95% CI: 8.8, 29.2) with iodine. Among NPNL
women using a supplement with iodine, median daily
iodine intake was 75.0 µg. Self-reported data suggests
that the use of iodine containing dietary supplements
among pregnant and lactating women remains low in
contrast with current recommendations.
Gupta PM et al. Nutrients. 2018 Mar 29;10(4). doi:
10.3390/nu10040422.
Iodine status during pregnancy in a region
of mild-to-moderate iodine deficiency is not
associated with adverse obstetric outcomes;
results from the Avon Longitudinal Study of
Parents and Children (ALSPAC)
The study assessed whether mild iodine deficiency
during pregnancy was associated with pregnancy/
infant loss, or with other adverse pregnancy outcomes
using samples and data from the Avon Longitudinal
Study of Parents and Children (ALSPAC): from 3140
singleton pregnancies and from a further 42 women
with pregnancy/infant loss. The group was classified as mildly-to-moderately iodine deficient with a
median urinary iodine concentration of 95.3 µg/L
(IQR 57.0–153.0; median urinary iodine-to-creatinine ratio (UI/Creat) 124 µg/g, IQR 82–198). The
likelihood of pregnancy/infant loss was not different
across four UI/Creat groups (<50, 50–149, 150–250,
>250 µg/g). The incidence of pre-eclampsia, nonproteinuric gestational hypertension, gestational diabetes, glycosuria, anemia, post-partum hemorrhage,
preterm delivery, mode of delivery, being small for
gestational age, and large for gestational age did not
differ significantly among UI/Creat groups, nor were
there any significant differences in the median UI/
Creat. In conclusion, maternal iodine status was not
associated with adverse pregnancy outcomes in this
population.
Torlinska B et al. Nutrients. 2018 Mar 1;10(3). doi:
10.3390/nu10030291.
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Preconception maternal iodine status is
positively associated with IQ but not with
measures of executive function in childhood
This study examined relations between maternal preconception iodine status and offspring cognitive function, within a prospective mother-offspring cohort.
Maternal iodine status was assessed through the use
of the ratio of iodine:creatinine concentrations (I/Cr)
in spot urine samples [median (IQR) period before
conception 3.3 y (2.2–4.7 y)]. Childhood cognitive
function was assessed at age 6–7 y. Full-scale IQ
was assessed via the Wechsler Abbreviated Scale of
Intelligence, and executive function through the use
of tests from the Cambridge Neuropsychological Test
Automated Battery (CANTAB). Analyses (n = 654
mother-child dyads) were adjusted for potential confounders including maternal intelligence, education,
and breastfeeding duration. The median (IQR) urinary iodine concentration was 108.4 µg/L (62.2–167.8
µg/L) and the I/Cr ratio 114 µg/g (76–164 µg/g).
The preconception I/Cr ratio was positively associated with child IQ, before and after adjustment for
potential confounding influences [β = 0.13 (95% CI:
0.04, 0.21)/SD, P = 0.003]. 8.9% of women had a
preconception urinary I/Cr ratio <50 µg/g; com-

pared with those with an I/Cr ratio ≥150 µg/g, the
IQ of their offspring was 0.49 (95% CI: 0.79, 0.18)
SD lower.
Robinson SM et al. J Nutr. 2018 May 15. doi:
10.1093/jn/nxy054. [Epub ahead of print]
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Effects of iodized salt and iodine supplements on prenatal and postnatal growth:
a systematic review
Hypothyroidism can impair physical development,
most visibly in the stunting of myxedematous cretinism caused by severe in utero iodine deficiency.
The aim of this review was to assess the effects of
iodine fortification or supplementation on prenatal
and postnatal growth outcomes in noncretinous
children. The review included 18 studies (13 RCTs,
4 non-RCTs, 1 controlled before-after study [CBA])
(n = 5729). Iodine supplementation of severely
iodine-deficient pregnant women increased mean
birthweight [mean difference (MD): 200 g; 95% CI:
183, 217 g; n = 635; 2 non-RCTs] compared to
controls, but the quality of this evidence was very
low. Iodine repletion across the other groups showed
no effects on primary growth outcomes (quality of
evidence low and very low). Meta-analyses showed a
positive effect in moderate-to-mildly iodine-deficient
schoolchildren on insulin-like growth factor-1 (MD:
38.48 ng/mL; 95% CI: 6.19, 70.76 ng/mL; n =
498; 2 RCTs, low-quality evidence) and insulinlike growth factor binding protein-3 (MD: 0.46 μg/
mL; 95% CI: 0.25, 0.66 μg/mL; n = 498; 2 RCTs,
low-quality evidence). In conclusion, there are few
well-designed trials examining the effects of iodine
repletion on growth. It is uncertain whether prenatal
iodine repletion increases infant growth. Postnatal
iodine repletion may improve growth factors but has
no clear effects on somatic growth.
Farebrother J et al. Adv Nutr. 2018 May 1;9(3):219237. doi: 10.1093/advances/nmy009

