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A transformed and renewed salt iodization program in Lebanon ensures
pregnant women have adequate iodine intakes during pregnancy

Young Lebanese women receive adequate iodine from the national iodized salt program

History of iodine nutrition
in Lebanon
Iodine is an essential nutrient for healthy
pregnancy and normal growth and development. A deficiency in iodine induces
many detrimental health effects in populations, termed the “Iodine Deficiency Disorders” (IDD). As part on ongoing efforts to
reduce IDD, salt iodization programs have
been implemented worldwide. In Lebanon,
iodine deficiency was identified as a serious
health problem following a series of studies
in 1960s, in which a high prevalence of
poor iodine nutrition was reported across
all age groups, along with high goiter rates
in children (1-3).
In 1971, The Lebanese government
approved a law (178/1971) for salt iodization that mandates the addition of 10–200
mg of iodine per kg of table salt. However,
the salt iodization program was put on

hold due to conflicts in Lebanon and IDD
remained a problem. A study in 1993 found
25% of 7–16 year old children had goiter,
and mean urinary iodine concentration
(UIC) was only 60 μg/L (4). It was not
until 1995 that the law for salt iodization
was first implemented.
Subsequent studies showed improvement in iodine status in the Lebanese population, with an increase in the mean UIC of
children to 95 μg/L in 1997 (5). Additionally, surveys done in 1996 and 2004,
reported that 90% of Lebanese households
were consuming adequately iodized salt,
with 82% of salt in the market containing
more than 15 ppm of iodine in 2004. In
2011, the law 178/1971 was amended and
the range of iodization was modified to
60–80 mg of potassium iodide or potassium
iodate (35.6-47.4 ppm of iodine) for salt
fortification

However, data from a national survey in 2014 conducted by the American
University of Beirut (AUB), supported by
the Swiss Federal Institute of Technology
(ETH) Zurich and IGN, alarmingly showed
declining iodine intakes, with the median
UIC of school aged children falling to 66
μg/l (the level close to pre-iodization),
indicating iodine deficiency. At the same
time, iodine analysis of salt samples from
the market in 2015 showed little or no iodine content, indicating a poor compliance
to the salt iodization law. More than a half
(56%) contained less that 15 ppm of iodine,
and 68% contained less than 35.6 ppm,
the minimum amount required by Lebanese law. Similarly, a survey at that time
conducted by Lebanese Ministry of Public
Health (MOPH) reported only 1 out of 38
salt samples were adequately iodized.
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Median UIC (μg/L) in pregnant women and iodine content
of household salt samples (ppm) from different regions of Lebanon,
2018-20.
FIGURE 1
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women. By region, median UIC was also
adequate in the different regions: 187 μg/L
in North Lebanon, 188 μg/L in the Bekaa
region, and 178 μg/L in the Beirut region.
A clear improvement is also noted
when examining iodine in salt samples
collected from households in 2020 (Figure
1), with only 20% found to have less than
15 ppm of iodine. In addition, 41% of salt
samples collected were found adequately
fortified with iodine with levels above 35.6
ppm. In salt samples gathered from South
Lebanon (25 samples) and the Bekaa region
(31 samples), the mean iodine content was
30.5 ppm and 38.8 ppm, respectively.

The future: sustaining
the achievement
Clearly, the renewed commitment to salt
iodization by the Government and the
salt industry, with the support from AUB,
UNICEF and IGN, has reinvigorated the
Lebanese iodized salt program. The program is now supplying adequate iodine to
pregnant women, a key target group. The
goal now is to sustain these achievements,
ensuring a steady supply of iodine to the
population, so that future generations of
Lebanese children can achieve their full
potential.

References
Renewed commitment to iodized salt
In response, AUB, IGN and UNICEF
sponsored several activities to address the
problem. Discussion was initiated with the
stakeholders, e.g. the MOPH, salt factories,
and other NGOs. Salt factories were provided with potassium iodate, trained on the
proper iodization procedure, and supplied
with iCheck machines to monitor the quality of salt iodization. Internal monitoring
and quality control checks were conducted
regularly to ensure continuous appropriate
iodization levels. An external monitoring
system also took place at the production
level, with frequent visits to salt factories
carried out to test iodine levels in random
salt batches and ensure adequate iodization.

National study of pregnant women
To assess the impact of the reinvigorated
salt iodization program, the American University of Beirut, with support of IGN and
the ETH Zurich, Switzerland conducted a
cross-sectional study of pregnant women at
four monitoring sites throughout Lebanon
in 2018-19. After signing the informed

consent form, each woman was asked to
provide a spot urine sample, for measurement of urinary iodine concentration and
urinary creatinine concentration, and a
dried blood spot sample to measure thyroid
hormones. For every 3rd participant of the
study, a second urine sample was collected
a week after the first collection. Spot urine
samples and dried blood spots were shipped
to ETH Zurich for analysis.
Sample collection took place in four
hospitals from different regions to obtain a
diversified sample population. The sites are
shown in the map (Figure 1) and included:
• Haykal Hospital in Tripoli,
North Lebanon
• Mayyas Hospital, Chtoura,
Bekaa governorate
• Makassed General Hospital, Beirut
• AUB Medical Center, Beirut
Samples were collected from about 400
pregnant women from these regions (Figure
1) revealed a median UIC of 183 μg/L,
above the 150 μg/L threshold of UIC indicating adequate iodine intake for pregnant
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Deficient iodine intakes in US
pregnant women
From JM Kerver, et al. American Journal of Obstetrics and Gynecology. Published:July 09,2020
➔ https://doi.org/10.1016/j.ajog.2020.06.052

In the midwestern US, about a
quarter of pregnant women have
inadequate iodine intake
Maternal iodine deficiency can lead to
child neuromotor, behavioral, and cognitive impairment, and is still one of the
leading preventable cause of intellectual
deficiency worldwide. Iodine is essential
for the production of thyroid hormone, a
key driver of normal brain development.
Because of the known severe adverse health
effects caused by insufficient maternal
iodine, the American Thyroid Association
recommends that all pregnant and lactating
women receive a daily multivitamin or
mineral supplement with 150 μg of iodine.
However, excessive maternal intake of
iodine may also cause adverse health outcomes, and the American Council of Obstetrics and Gynecology does not recommend
iodine supplementation during pregnancy.
Endemic iodine deficiency was historically common in the midwestern US,
but following voluntary salt iodization in
the 1920s, US iodine status was thought to
be adequate. However, data from national
surveys indicate a sharp decline in estimated iodine intake in recent decades, with
the decline thought to be mainly due to
changes in commercial processing of milk
and bread. At the US population level, it
appears that iodine levels remain sufficient,
but some subgroups including pregnant
women and especially non-consumers of
dairy products—a major source of iodine
in US diets—have been found to be mildly
iodine deficient. There is no evidence of
excessive iodine intake at the US population level.
Iodine intake is difficult to assess
accurately because of the high day-to-day
variation in US iodine consumption. The
iodine content of food and beverages is
highly variable because it is dependent on
the iodine content of soil and food processing. Urinary iodine concentration (UIC)
is a good indicator of recent iodine intake

Low iodine intakes in US pregnant women may increase risk of poor
development in their offspring

because most ingested iodine is excreted in
urine within 48 hours, but the substantial
variation in daily iodine intake makes spot
urine specimens inappropriate for determining iodine status in individuals. Accordingly, the World Health Organization
(WHO) recommends using median UIC to
assess iodine status at the population level
and sets the lower criteria for population
iodine sufficiency at a median UIC of 150
μg/L for pregnant women. However, this
approach does not describe the number of
individuals with insufficient or excessive intake. The aims of a recent US study were as

follows: (1) assess group-level iodine status
(that is, median UIC) across pregnancy; and
(2) estimate the prevalence of inadequate
and excessive iodine intake among pregnant
women living in a historically iodine-deficient region of the US.
The study participants were recruited
from 2008 to 2015 in 3 clinics in Michigan, enrolling 801 pregnant women (mean
gestational age at enrollment=13.4 weeks).
Few exclusion criteria (<18 years or nonEnglish speaking) resulted in a sample of
women generally representative of the local
community, unselected for any specific

I D D N EWSL ET T ER

Smoothed plot of estimated iodine intake
(μg/L) in US pregnant women. The vertical red line
indicates the cutoff for inadequate iodine intake.
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ter of pregnant women
and their offspring were
estimated to be at risk
of iodine deficiency.
The data confirm that
the common practice of
relying on populationlevel estimates of iodine
status can fail to reveal
the number of individual pregnant women
who may be deficient in
iodine—a critical nutrient
involved in fetal brain
development.

USA

The authors concluded
that it would be useful
to characterize iodine
status across pregnancy in
0
different regions of the
US among different population subgroups with
varied dietary intake patterns. The high
prevalence of inadequate iodine intake coupled with the low prevalence of excessive
iodine intake in this US pregnancy cohort
indicates a need for at least some women
to increase their iodine intake. This may
be best achieved by increased awareness
among obstetricians and other healthcare
professionals and women of childbearing
age about the importance of consuming
adequate prenatal iodine from foods and
the existing recommendations for prenatal
iodine supplementation.
0.000

health conditions. Urine specimens were
obtained per trimester during routine prenatal care throughout pregnancy and stored
at -80C until urinary iodine was measured
to estimate the iodine intake.
The authors estimated the prevalence
of inadequate and excessive iodine intake
using the Estimated Average Requirement/
Tolerable Upper Intake Level cutpoint
method. Briefly, this method is commonly
employed for assessing the nutrient intakes
of groups. The estimated average requirement represents the daily intake value
of a nutrient that is estimated to meet the
nutrient requirement of half of the healthy
individuals in a life stage and sex group.
The upper intake level is the highest level
of daily nutrient intake that is likely to pose
no risk of adverse health effects to almost all
individuals in the general population. In the
US, the estimated average requirement for
iodine for pregnant women (all ages) is 160
μg/d, and the upper intake level for iodine
is 900 μg/d for pregnant women aged 14
to 18 years and 1100 μg/d for pregnant
women aged 19 to 50 years.
Maternal characteristics reflected
the local population, including diversity
in race or ethnicity (52.6% non-Hispanic
white, 22% non-Hispanic black, and 15.7%
Hispanic), nearly half with high school education or less (48%), and most with annual
incomes under $25,000 (71%). Most were
aged ≤25 years (58.2%), unmarried (71.4%),
and reported their pregnancy as unplanned
(65.5%). Approximately 30% reported smoking during pregnancy, 8% were underweight, and 55% were overweight or obese
(prepregnancy).
The overall median UIC in the
pregnant women was 176 μg/L. Median
UICs for the first, second, and third trimesters were 171 μg/L, 181 μg/L, and 179
μg/L, respectively. Using median UIC as a
biomarker of population-level iodine intake
in this pregnancy cohort located in a US
geographic region known to be historically iodine deficient, iodine intake to be
sufficient at the population level, above the
threshold set by WHO for sufficient median UIC of 150 μg/L for pregnant women.
However, using multiple urine specimens per woman and accounting for the
final within-person variability (0.248), the
adjusted prevalence estimate of inadequate
iodine was 23.1% (Figure 1), whereas the
estimate of excessive iodine was <1%. This
is a cause for concern in that nearly a quar-
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Norway considers iodization of
household salt and salt in bread
Opinion of the Panel on Nutrition, Dietetic Products, Novel Food and Allergy of the Norwegian Scientific Committee for Food and Environment. VKM Report
2020:05.

To ensure adequate iodine intake in the population, particularly in young women,
Norwegian experts recently assessed the potential benefits and risks of iodization of household salt and industrialized salt in bread.

Following a report from the National Nutrition Council calling for actions to secure
adequate iodine intake in the population,
the Norwegian Food Safety Authority requested the Norwegian Scientific Committee for Food and Environment (VKM) to
conduct an assessment of the potential for
iodization of household salt and industrialized salt in bread.
This benefit and risk assessment was
based on reviews about: 1) health conse-

quences from iodine deficiency and from
excessive iodine intakes; 2) evaluation of
estimated iodine intake levels in different
population groups in Norway compared
to established dietary reference values, and
3) an estimation of the effect of different
scenarios of increasing iodization levels in
household salt and salt in bread on iodine intake levels in different population
groups compared to the established dietary
reference values. For the review, risk was

understood as risk of adverse health effects
related to too high or too low iodine
intakes. Benefit was understood as reduction or avoidance of adverse health effects
related to too high or too low iodine
intakes. For iodine, this was a challenging
maneuver, as the gap between too low and
too high intakes is narrow.

I D D N EWSL ET T ER

Norway considers adding iodized salt to bread to improve iodine intakes in the
population

The experts used the criteria proposed
by the World Cancer Research Fund for
grading of evidence. The evidence for adverse effects from mild to moderate iodine
deficiency and neurodevelopment was
judged to meet the criteria for limited suggestive. Limited suggestive means that the
evidence is too limited to permit a probable
or convincing causal judgement but shows
a generally consistent direction of effect. It
was further concluded that there is limited
(no conclusion) evidence to support that
mild to moderate iodine deficiency causes
thyroid dysfunction or has negative effects
on birth outcomes.

Iodine intake in Norwegian
population groups and implications
of salt iodization
Established reference values for iodine
requirement were taken from the Nordic
Nutrition Recommendations (2012) for
adults, and from the US Institute of Medicine (2001) for adolescents and children.
The panel re-evaluated the tolerable upper
intake levels for iodine.

Iodine intakes in adults are higher in men
than in women and increase with increasing
age for both sexes. Women of childbearing age and 13-year-old girls have the
lowest estimated iodine intakes. 26% of the
women of childbearing age have intakes
below the estimated average requirement
of 100 µg/day, and 38% of the 13-year-old
girls have intakes below the estimated average requirement of 73 µg/day. All adults
and 13-, 9- and 4- year-olds have individual intakes below the tolerable upper intake
levels. The estimates for 2-year-olds show
that 9% have intakes below the estimated
average requirement, and 8% have intakes
above the tolerable upper intake level. The
estimates for non-breastfed 1-year-olds
show that 8% have intakes below the estimated average requirement, and 18% have
intakes above the tolerable upper intake
level.
The experts then calculated 12
projections for iodine intake combining
three scenarios (household salt alone, salt
in bread alone and both household salt and
salt in bread) with four iodization levels
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(15, 20, 25 and 50 mg iodine per kg salt).
The percentages of the population groups
with intakes above the estimated average
requirement increases with increasing iodization levels, but so does the percentages
with intakes above tolerable upper intake
levels for some groups of the population.
The scenarios that seem to elevate iodine intakes in women of childbearing age
and 13-year-olds up to adequate intakes,
are iodization up to 15 or 20 mg iodine per
kg salt, including iodization of salt in bread.
Above these iodization levels, no increased benefit would be expected in women
of childbearing age and 13-year-olds. For
1- and 2-year-olds all scenarios lead to an
increase in the proportion of toddlers with
estimated intakes above the tolerable upper
intake level. In summary, low estimated
iodine intakes in adolescents (13-year-olds)
and women of childbearing age (18-45 years) cannot be sufficiently corrected by the
proposed increased iodization levels of salt
and/or bread without imposing high iodine
intakes in 1- and 2-year-old children.
The expert panel assumed that the
women of childbearing age and 13-yearolds will benefit from increased iodization levels in salt and bread. This will
also benefit other groups that, for various
reasons, have few iodine-rich sources in
their diet, e.g., people who do not eat
lean fish or consume milk or other dairy
products. Moreover, the experts noted that
current iodine intake in certain population
groups is worryingly low, and trend studies
indicate that consumption of milk and dairy
products in Norway, the most significant
iodine sources in the diet, is declining,
especially among young women.
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Cambodia scrambles to revive a
lapsed salt iodization program
From: Codling K, et al. Universal Salt Iodisation: Lessons learned from Cambodia for ensuring programme sustainability. Matern Child Nutr. 2020; e12827.
➔ https://doi.org/10.1111/mcn.12827

In Cambodia, a successful iodized salt program fell apart, but is being rebuilt
through renewed government and salt industry commitment
Salt iodization is established
in Cambodia

A successful iodized salt program
falls apart

In Cambodia in 1997, a national survey
reported an average national goitre prevalence in primary school children of 12%,
indicating mild deficiency, but moderate
deficiency and severe deficiency were
found in nine and four provinces, respectively.
Salt iodization was initiated in 1999
but household coverage of iodized salt
remained low, with the 2000 Cambodia
Demographic Health Survey measuring
it being used in only 13% of households.
In 2003 and 2004, the situation started to
change. Mandatory salt iodization legislation as initiated, and the National Nutrition
Council and Ministers of Planning and
Commerce issued two “prakas” or implementation regulations.
In 2004, 187 independent small‐ scale
solar salt farmers formed the Salt Producers
Community of Kampot and Kep (SPCKK), establishing a system to coordinate
the processing, marketing, and sale of salt,
including its iodization. As the majority of
Cambodia's salt is domestically produced in
Kampot and Kep provinces, the SPCKK is
currently the sole domestic supplier of raw
salt, and the creation of the SPCKK was a
key factor in the subsequent success of the
salt iodization program.
Production of iodized salt increased
rapidly, and on average, 82% of households
were recorded as having iodized salt between 2005 and 2011. The potassium iodate
used to fortify the salt throughout this
period was paid for with external funding
from UNICEF. In 2010, UNICEF ended
its support of the potassium iodate, and the
SPCKK committed to maintain iodization.

However, a market survey to assess iodization compliance in 2014 in all 24 of
Cambodia's provinces reported that only
38% of samples contained any iodine. This
was the first confirmation that the once
successful salt iodization program had
declined. Figure 1 shows the rise and fall in
the proportion of households using iodized
salt.

The collapse of the program was further
confirmed by the Cambodia National
Micronutrient Survey which collected spot
urine samples from 950 children under 5
and found a median urinary iodine concentration (MUIC) of 72 μg/L. This low
MUIC in young children in 2014 compares
with adequate MUIC levels (236 μg/L in
both years) assessed in school‐age children
(8–10 years) in 2008 and 2011 when the
coverage of iodized salt was still high.

Household use of iodized salt in Cambodia (2000 – 2017). All surveys
used a rapid test kit to test for the presence of iodine except for the 2014,
2016 and 2017 market surveys which used a quantitative assessment of iodine
content; results here reflect salt with 'any iodine’ (>0 ppm).
FIGURE 1
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The same 2014 survey found that women
of reproductive age were also deficient with
an MUIC of 63 μg/L.
Cambodia's new iodized salt
certification logo
FIGURE 2

Reviving salt iodization
Following the alarming salt and urine
iodine results of 2014, the government and
UNICEF collaborated to get salt iodization
back on track. Action centered on re-establishing high-level political commitment
and government resources for mandatory
salt iodization, identifying and addressing
salt industry bottlenecks to iodization and
establishing systems for external regulatory
monitoring and enforcement. In June 2018,
the Government of Cambodia launched
Prakas 85, a new government policy,
which sets salt manufacturing standards and
includes the introduction of a new logo
(Figure 2) for the certification of iodized
salt. Authorization of factory inspection
bodies is ongoing, and a web-based system
for both salt processors and government
enforcement agencies to record monitoring results is being established. UNICEF
has supported the availability of small-scale
iodization machines and potassium iodate
supplies, which can be purchased by the
industry through the government on a
cost-recovery basis.

The renewed investment begins
to pay off
Market surveys in 2016 and 2017 suggest
the actions are working. The proportion
of iodized salt has returned to pre-2014
levels, and the proportion of adequately
iodized salt is increasing, although it has
yet to reach pre-2014 levels. An assessment
of fish sauce, soy sauce, and fermented fish
producers in 2017 found that all were using
only iodized salt for their production.
Despite the improvement in coverage
of iodized salt, a 2016 sub-national survey
of five provinces found that both pregnant
women (n=258) and reproductive age
women (n=513) remain iodine deficient
with MUIC levels of 63 and 74 μg/L,
respectively. The reason for the continued
poor iodine status may lie in the level of
iodization. In 2016 and 2017 salt surveys, although 71% and 84% of tested salt
samples were iodized, only 34% and 55%
contained at least 15 ppm of iodine.
The dramatic decline in the amount
of iodine in salt and subsequent decline
in iodine status may be constraining early
child development in Cambodia. Impaired
cognitive development in children may
occur even in cases of mild iodine deficiency in the children's mothers, such as is
being experienced by Cambodian women
today, and in particular if women do not
enter pregnancy with adequate iodine
status. Iodine deficiency likely has a direct
impact on Cambodian economic growth. A
study published in 2016, estimated that the
second greatest cause of economic losses
due to malnutrition was iodine deficiency
disorders. If nothing is done to improve the
iodine status of its population, the estimated
annual economic losses to Cambodia are
US $57 million.

AUGUST 2 0 20

CAMBO DIA

Lessons learned
Iodine deficiency returned to Cambodia
because previous salt iodization implementation was reliant on external funding.
Iodine deficiency is likely jeopardizing
national economic and social development by compromising early child development. Cambodia's experiences are a
demonstration that financial contributions
of development partners for fortification
need to be used strategically to facilitate
and institutionalize fortification practices,
such as through external monitoring, but
not to directly fund them, in order not to
jeopardize sustainability and industry and
government ownership.
The key to sustainable salt iodization
is political commitment to mandatory salt
iodization, including the integration of iodization enforcement into existing systems
for food control and streamlined enforcement requirements (e.g., location and
frequency of monitoring and short checklist
of issues to monitor) to ensure they can be
sustainably implemented within existing
government resources.
Current actions in Cambodia to
establish regulatory monitoring systems
appear to be working to create a supportive
environment for industry to take on their
responsibilities in salt iodization with concurrent improvements in availability of iodized salt and hopefully also improvements
in iodine status. As key program actions are
no longer reliant on external support, it can
be anticipated the program achievements
will be sustained.

A renewed Cambodian iodized salt program will benefit the entire family
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Iodine deficiency in British pregnant
women predicts poor birth outcomes
but not later child development
From: Threapleton DE, et al. Maternal iodine status in a multi-ethnic UK birth cohort: Associations with child cognitive and educational development. Paediatr Perinat
Epidemiol. 2020 Sep 1. ➔ https://doi.org/10.1111/ppe.12719. Snart CJP, et al. Maternal iodine status, intrauterine growth, birth outcomes and congenital anomalies in a UK birth cohort. BMC Med. 2020;18(1):132. ➔ https://doi.org/10.1186/s12916-020-01602-0

In pregnant women with mild-to-moderate iodine deficiency in the 2nd trimester,
poorer maternal iodine status was associated with low birthweight but did not
predict child development at age 4–7 years
iodine/creatinine ratios
(I:Cr) measured in 6971
UK mothers at 26–28
weeks' gestation, and potential links to birth outcomes and child development. The cohort was
multi-ethnic with 43% of
participants in this study
being of White European background and 43%
being of Pakistani ethnic
background.
A total of 7066 urine
samples were proviIodine intakes in British pregnant women should be increased to ensure ded by 6979 mothers
they have healthy children
(some women participated during successive
Pregnant women in countries without salt
pregnancies), from which iodine status
iodization programs are at particular risk
was calculated. Birth outcomes assessed
of deficiency if they have low intakes of
included birthweight, small for gestational
dairy, fish, or meat. In the UK and Western age (SGA), head circumference and APEurope, iodine intake remains potentialGAR score. In later childhood, the authors
ly inadequate, particularly in vulnerable
applied a comprehensive range of key neugroups. For example, of the 31 European
rodevelopmental domains in their offspring
countries that have assessed iodine intake in including objective measures of school
pregnancy, two thirds reported inadequate
achievement, standardized assessments of
intakes based on urinary iodine excretion
sensorimotor control and literacy, and
(< 150 μg/L, the WHO threshold for ioteacher-reported assessments of emotional
dine insufficiency in pregnant populations),
and behavioral development.
but there is little evidence for the functioMedian (interquartile range) UIC was
nal importance of this threshold.
76 µg/L (46, 120), and I:Cr was 83 µg/g
There is no salt iodization program
(59, 121) indicating moderate maternal
and, surprisingly, no pregnancy-specific
iodine deficiency. There was a positive
recommendations for iodine intake in the
association between I:Cr and birthweight:
UK. Commissioned by the Department
for a typical participant, the predicted
of Health for England, two new studies
birthweight centile at the 25th percentile
of a large and well-characterised cohort of
of I:Cr (59 μg/g) was 2.7 percentage points
UK women report on maternal UIC and
lower than that at the 75th percentile of

I:Cr (121 μg/g), birthweight was predicted to be 41 g lower and the predicted
probability of SGA was 1.9 percentage
points higher. There was no evidence of
associations using UIC or other birth outcomes, including stillbirth, preterm birth,
ultrasound growth measures or congenital
anomalies.
Maternal iodine status was then examined in relation to child school achievement, other learning outcomes, social and
behavioral difficulties, and sensorimotor
control in 5745 children aged 4–7 years.
Overall, there was no strong or consistent
evidence to support associations between
UIC or I:Cr and neurodevelopmental
outcomes. For instance, predicted child
school achievement at the 25th vs 75th I:Cr
percentiles were similar, with no evidence
of associations.
In the largest single study of its kind,
which provided sufficient power for detecting even small associations, lower maternal
iodine status was weakly associated with
lower birthweight and greater probability
of SGA. Whilst small, the effect size for
lower iodine on birthweight is comparable
to environmental tobacco smoke exposure. In contrast, there was little evidence of
detrimental neurodevelopmental outcomes
in children born to pregnant women with
iodine insufficiency as defined by WHO–
outlined thresholds. The authors concluded
that because iodine deficiency is easily
avoidable, strategies to avoid deficiency
in women of reproductive age in the UK
should be considered.
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Iodized salt continues to provide
adequate iodine to Palestinian children
From: S Massad et al. Micronutrient status of Palestinian school children following salt and flour fortification: a cross-sectional study. BMC Nutr. 2020 Aug
26;6:38. ➔ https://doi.org/10.1186/s40795-020-00367-2

Despite widespread household food insecurity, Palestinian children living in
the West Bank are iodine sufficient
Micronutrient deficiencies are among the
key nutrition challenges facing the Eastern Mediterranean Region (EMR) and
the Arab world. Low iodine intake are
still being reported in several countries of
EMR, particularly among children and
women of childbearing age.
As of 2017, 4.8 million Palestinians
lived in the State of Palestine. 45% of the
total Palestinian population was composed
of children, with 43% of them living in
the West Bank and 48% in the Gaza Strip.
Restrictions on the movement of Palestinian goods and people were imposed in September 2000 following the second intifada
(uprising), affecting movement both across
borders and within the Palestinian Territory. These restrictions have been accompanied by an increase in the rate of stunting
in children under the age of 5, and 33% of
Palestinian households were food insecure
in 2010.

In Palestine, as a strategy to combat iodine
deficiency, salt iodization was initiated in
1996. In the present study, a cross-sectional
survey was carried out to assess the nutritional status of a sample of randomly selected
children and adolescents attending schools
in the West Bank. The study team surveyed 22 schools run by the UN Relief and
Works Agency for Palestine Refugees in
the Near East and the Palestinian Government. They randomly selected students
from the first (mean age 6.7 years), sixth
(11.8 years), and
ninth grades (14.8
years). Data were
obtained from 1484
students.
The study
measured thyroid
hormones as a functional indicator of
iodine status. Based

on the levels of thyroid hormones reported
in the study, iodine intake appears adequate and there was essentially no iodine
deficiency in the West Bank. Based on the
Palestinian Family Health survey of 2010,
77% of households in Palestine consumed
iodized salt: 68% in the West Bank and
91% in the Gaza Strip. The authors concluded that salt fortification has had a major
and sustained benefit in improving the
iodine status of Palestinian children.

Palestinian children receive sufficient iodine from a long-standing iodized
salt program
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Regularly consumed, seafood can
be a good source of dietary iodine
From: Øyen J et al. Lean-seafood intake increases urinary iodine concentrations and plasma selenium levels: a randomized controlled trial with crossover design.
Eur J Nutr. 2020 Aug 27. ➔ https://doi.org/10.1007/s00394-020-02366-2
Markhus MW et al. Effects of two weekly servings of cod for 16 weeks in pregnancy on maternal iodine status and infant neurodevelopment: Mommy’s Food,
a randomized controlled trial. Thyroid:4 Aug 2020; ➔ https://doi.org/10.1089/thy.2020.0115

Two Norwegian intervention studies show the value of eating seafood on
iodine intakes
Dietary sources of iodine are limited.
Hence, to cope with iodine insufficiency,
iodized salt programs are recommended.
The impact of iodized salt in Norway is
limited as the amount of iodine in the
iodized salt is low (5 mg iodine/kg salt),
and the food industry is not allowed to
use iodized salt. However, cow feed has
been fortified with iodine since the 1950s.
Thus, milk and dairy products are the
major sources of iodine in Norway, and
contribute with about 55% of the iodine
intake. Seawater fish and seafood are food
items containing high concentrations of
iodine.
In a previous Norwegian study,
adults were randomized into four groups
for daily portions of 150 g cod, salmon,
blue mussels or potato (control). The
participants in the cod and blue mussel
groups increased significantly their median
UIC from 80 to 220 µg/L and from 85
to 155 µg/L, respectively, compared to
the control group with unchanged UIC
during intervention (95 µg/L). The historically good iodine status in the Icelandic
population has, at least in part, been attributed to a high intake of fish. In contrast,
studies have not found an association
between intake of seafood and adequate
urinary iodine concentrations (UIC) in
Danish and Icelandic populations. Moreover, there is little experimental data on the
effect of increased intake of seafood on
iodine status.
In the first Norwegian study, the
main aims was to determine the effects on
iodine intake (assessed by UIC) in middleaged adults of a controlled intervention
with seafood versus non-seafood. The
study was a randomized controlled cross-

over study comprising two 4-week experimental periods with two balanced diets
varied in 60% of total dietary proteins,
provided as either seafood or non-seafood,
separated by a 5 week washout period.
Twenty participants (7 males, 13 females)
were included and the mean ± SD age was
50.6 years. Median (25th, 75th percentile) UIC was 70 (38, 110) and 79 (49,
94) µg/L in the seafood and non-seafood
intervention at baseline, respectively.
Median UIC increased after 4 weeks of
the seafood intervention to 135 (110, 278)

µg/L (Figure 1), but not after the nonseafood intervention [58 (33, 91) µg/L]
(P< 0.001).

A seafood intervention
increased median UIC
by 65 µg/L in Norwegian
adults

Pre-and post-intervention urinary iodine concentration (UIC) in µg/L in
the seafood (n = 20) and non-seafood (n = 19) interventions. The horizontal line
through the box (showing the 25th and 75th percentiles) represents the median,
and the whiskers the range.
FIGURE 1
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The second intervention trial assessed the
impact of an increased intake of cod during
pregnancy on maternal iodine status, and
infant neurodevelopment at 11 months of
age.
In this randomized controlled trial,
pregnant women in Bergen, Norway, were
randomly assigned to an intervention of
200 g of cod twice a week for 16 weeks
(gestational week 20-36) or to continue
with their standard diet (control group).
Primary outcome was urinary iodine
concentration (UIC) (spot samples from six
consecutive days) measured post intervention. Secondary outcome was infant neurodevelopment assessed by the cognitive,
language and motor scales of the Bayley
Scales of Infant and Toddler Developmental 3rd edition (Bayley-III) at 11 months of
age. In addition, maternal thyroid function
was measured at baseline and post intervention.
Between Jan 2016 until Feb 2017,
137 women were recruited. Post intervention UIC was higher in the intervention
group (n=61) (median (IQR) 98 (64-145)
µg/L), compared to control (n= 61) (median (IQR) 73 (52-120) µg/L) (p= 0.028).
The estimated iodine intake post intervention was significantly higher (p=0.001)
in the intervention group (median (IQR,
min, max) 218 (156-323, 45,481), μg/day,

AUGUST 2020
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Pregnant women eating
cod twice a week
increased their iodine
intake by about
70 μg/day

n=61) compared to the control group
(median (IQR, min, max) 146 (87-264,
32-423), μg/day, n=61).

Seafood is a rich source of dietary iodine, if eaten regularly

Surprisingly, infants of mothers in the
intervention group had a lower cognitive
composite score on the Bayley-III compared to the control group, (p= 0.045); the
mean difference between log means was
0.016. There were no significant differences
in the Bayley-III language- or motor composite scores between the groups. Maternal
thyroid hormones did not differ between
the groups post intervention. The authors
plan to assess whether this negative effect
persists at later ages.
In countries without iodized salt, as
in Norway and the UK, it is important to
include one or several key sources of iodine
in the habitual diet in order to achieve an
adequate iodine intake. These studies show
that seafood, with its rich iodine content,
has a potential as an important dietary
source of iodine when included in the diet.
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Enormous decrease in iodine
deficiency-related disability
in Ethiopia
From: Hassen HY, et al. National incidence, prevalence and disability-adjusted life years (DALYs) of common micronutrient deficiencies in Ethiopia from 1990 to 2017:
estimates from the global burden of diseases study. Glob Health Action. 2020 Dec 31;13(1):1776507. ➔ https://doi.org/10.1080/16549716.2020.1776507

From 1990 to 2017, disability due to moderate-to-severe iodine deficiency in
Ethiopia decreased by 90%, likely due to the introduction of iodized salt

Severe iodine deficiency in Ethiopia has been sharply reduced by iodized salt, increasing the health and vigor of the population

Ethiopia has historically been a region
of endemic iodine deficiency and goiter.
The 2016 National Micronutrient Survey
indicated that the prevalence of iodine
deficiency remained high among schoolage children and women of childbearing
age, in which 47.5% and 51.%, respectively had urinary iodine levels less than
100 μg/L. In 2014, it was estimated that
severe iodine deficiency among Ethiopian
women contributed to 50,000 stillbirths
annually and the country’s goiter rate

ranged from 14% to 59%.
In the Global Burden of Disease
(GBD) 2017 study of Ethiopia, nonfatal
burden of iodine deficiency was estimated
using visible goiter only and its associated
sequelae, such as thyroid dysfunction,
heart failure, and intellectual disability.
It does not include sub‐clinical iodine deficiency or non‐visible goiter. Disabilityadjusted life-year (DALY) were calculated
by summing years of life lost (YLLs)
due to premature mortality and years of

(YLDs), thereby incorporating both fatal
and non-fatal burden. As there was no
mortality data, all DALY estimates for
dietary deficiency were from the life lived
with disability YLDs.
In 2017, the total DALYs due to iodine deficiency (with 95% uncertainty interval) was estimated to be 89.6 thousand
(48.3–155.4). These indicate only 0.24%
[0.13–0.39] of all DALYs were attributable to iodine deficiency. The prevalence
of iodine deficiency was 6.8% [6.1–7.6].
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This dramatic decline in the age-standardized incidence and prevalence of
iodine deficiency from 1990 to 2017 is
likely due to the national salt iodization
program. Ethiopia started iodization of salt
in 1988 and banned the production and
sale of non-iodized salt in 1996, until its
interruption in 2000 due to the EthioEritrea war. From 2011, the universal salt
iodization (USI) program became mandatory again. According to the 2015 survey,
conducted by the Ethiopian Public Health
Institute (EPHI), 84.6% of salt in the
country contained iodine. However, the
prevalence of iodine deficiency greatly
varies across regions due to geographical
variation, diversities in food items and
feeding habits, access to iodized salt, and
access to iodine supplementation.
Most Ethiopian children no longer suffer from iodine deficiency and endemic goiter

The incidence rate of iodine deficiency
was 266.4 per 100,000 [237.7–299.1],
respectively. From 1990 to 2017, the
age-standardized DALY rate due to iodine
deficiency decreased by 90.6%. The proportion of DALYs attributable to iodine
deficiency declined dramatically from
0.85% [95% UI: 0.43–1.48] to 0.24%
[0.13–0.39].
The 2017 study showed that females, particularly adolescents and young
adults, were disproportionately affected by
higher incidence and prevalence of iodine

deficiency. The highest number of iodine
deficiency cases was observed in the age
group of 10 to 19. This could be due to
the increase in demand for iodine during
puberty, which cannot be met by the
amount of iodine available in food and
salt. This is of concern in that severe iodine deficiency in women of reproductive
age can a devastating effect on pregnancy,
and can impair offspring neurodevelopment, and increase perinatal and infant
mortality.

In Ethiopia from 1990
to 2017, disability due
to endemic goiter
decreased by 90.6%.
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Challenges and opportunities of salt
double fortified with iron and iodine
From: The Double Fortified Salt Consultation Steering Group. Key Considerations for Policymakers - iodized salt as a vehicle for iron fortification: Current evidence,
challenges and opportunities ahead. Journal of Nutrition 2020 (in submission)

Leveraging the success of salt iodization,
there has been interest to explore the
feasibility of adding iron to iodized salt to
produce double fortified salt. The intent of
double fortified salt is to provide additional
iron in settings where iron deficiency is
widespread and contributes to an increased
risk of anemia.
Coordinated by IGN and supported
by UNICEF and the Bill & Melinda Gates
Foundation, a series of meetings and discussions were held in 2019-2020 during which
a Steering Group of salt and fortification
experts deliberated on the evolving technology of adding iron to iodized salt. The key
messages and research needs of the Steering
Group are as follows:

Key messages
1. Potential impact: Studies in controlled
settings (efficacy) demonstrate that double fortified salt (iron added to iodized
salt; DFS) reduces the prevalence of
anemia and iron deficiency anemia.
2. Technical challenges: Adding iron to
iodized salt may lead to adverse changes
in the product, specifically discoloration
and losses in iodine content.
3. Production requirements: DFS Producers must use high-quality refined
iodized salt meeting the minimum
standards for DFS production (which is
higher than standards for salt intended
for iodization alone), and an iron formulation for which there are rigid quality
assurance measures to ensure consistent
quality and blending techniques.
4. Costs to producers and consumers: As
a result of higher input costs both for
input salt and the iron compound, DFS
is substantially more expensive to produce than iodized salt and thus a higher
production cost. The exact impact of this
production level cost difference on the
consumer price is specific to the conditions of different salt markets.

5. Alignment with salt reduction: WHO
has long recognized that salt iodization is
an important public health intervention
to achieve optimal iodine nutrition and
is compatible with salt reduction goals.
Fortification of salt (with any nutrient)
should not be used to justify or encourage an increase in salt intake to the public.
6. Delivery platforms: To date, DFS has
been introduced into the retail market and in social safety net programs.
However, sensory changes in DFS and
higher price have been raised as concerns
and thus limited DFS expansion in the
retail market. There has been greater
DFS penetration into social safety net
programs, primarily in India, but with
mixed experiences, as sensory changes
are still an issue.
7. Overall: If the above challenges can be
overcome, adding iron to iodized salt is
a promising option for improving iron
intake in populations where anemia is a
major public health problem.

Production of double fortified salt in India

Research needs
• Develop global quality standards for DFS
and the iron formulation(s) used in DFS.
• Undertake additional research to identify
efficacious iron formulations for use in
DFS that do not produce significant sensory changes or cause iodine losses.
• Explore technological options for DFS
to be manufactured with lower quality
input salt (e.g. lower purity and higher
moisture), while maintaining acceptable
sensory qualities and iodine retention.
• Review, and if necessary, further test, iodine stability in DFS formulations under
real-world production conditions.
• Conduct cost-effectiveness analyses of
different DFS formulations and of DFS
in comparison with other fortification
interventions for the prevention of iron
deficiency and iron deficiency anemia.
• Evaluate consumer sensitivity to the
price of DFS (and willingness to pay),
to develop guidance on production cost
levels likely to result a product acceptable
in the open market
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Strong variations in iodine status
in young women across Tanzania
Ba, DM, et al. Factors Associated with Urinary Iodine Concentration among Women of Reproductive Age, 20–49 Years Old, in Tanzania: A Population-Based
Cross-Sectional Study. Curr Dev Nutr 2020;4:nzaa079. ➔ https://doi.org/10.1093/cdn/nzaa079

There is heterogeneity in iodine status across regions of Tanzania among women
of reproductive age, due to poverty, consuming inadequately iodized salt, and
lack of education

Improving the quality of salt iodization is a key goal in Tanzania

A national survey conducted in 2004 in
Tanzania to assess the extent to which iodized salt was used and its apparent impact
on the total goiter prevalence (TGP) and
urinary io- dine concentrations (UICs)
among schoolchildren after the initiation
of USI showed that TGP had decreased
from 61% in the 1980s to 12.3% in 2004.
Despite legislation to implement universal
salt iodization (USI) in all salt for human
consumption in early 1994, the country is
still struggling with the full implementati-

on due to the network of >6000 various
small-scale salt producers and noncompliance with the addition of adequate
potassium iodate to salt.
Pregnant and lactating women are
the most vulnerable population to iodine
deficiency. Insufficient iodine intake during pregnancy has a long-term impact on
child normal growth, brain development,
and intelligence quotient scores. Furthermore, iodine deficiency is considered to
be a major cause of the most preventable

mental impairment worldwide.
A recent UNICEF report recommends assessing the adequacy of iodine
intake among different subgroups, such as
by geographic region and socioeconomic
status. Factors associated with UIC among
women of reproductive age in Tanzania
have not been well studied. The authors
used the most recent national survey,
the Tanzania Demographic and Health
Survey 2015–2016 (TDHS 2015–2016),
to conduct a population-based cross-
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Weighted median (25th and 75th percentiles) urinary iodine concentration among women in Tanzania according to
pregnancy status, wealth status, breastfeeding status, and educational status.
FIGURE 1
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sectional analysis to assess iodine status and
to identify independent factors associated
with UIC among women of reproductive-age (20–49 y) in Tanzania.
This study analyzed the most recent
round of national survey data from the
TDHS 2015–2016, which is a nationally
representative survey among childbearingage women 20–49 y old to examine
iodine deficiency. The survey was conducted using a multistage cluster-sampling
scheme based on the Tanzania Census
with a stratified design to collect information on population demographics and
health. The analysis included a total of

No education

2985 women aged 20–49 y with complete
UIC results.
More than half of the study participants used adequately iodized salt
(≥15 ppm; 66.7%); approximately half
were between the ages of 20 and 30 y
(49.4%) and from highest socioeconomic households (45.4%). Also, 8.9% of
the survey respondents were pregnant at
the time of the DHS, were breastfeeding
(31.2%), and had a primary education
(64.4%).
The median UICs among pregnant
women (median: 156.1 μg/L; 25th and
75th percentiles: 64.6, 260.4) and uned-

Primary

Secondary/higher

ucated women (104.3 μg/L; 46.4, 212.6)
were on the edge of the recommended
ranges (Figure 1). Women who consumed
inadequately iodized salt (93.6 μg/L; 43.1,
197.9) and women in the lowest socioeconomic status (92.3 μg/L; 45.6, 194.4)
were below the recommended ranges
(≥150 μg/L for pregnant women and
≥100 μg/L for nonpregnant women) by
the WHO. Also, the median UIC varied
substantially across geographic zones,
ranging from 83.2 μg/L (45.9,165.3) in
the Western region to 347.8 μg/L (185.0,
479.8) in the Eastern region (Figure 2).

I D D N EWSL ET T ER

Weighted median urinary iodine concentration (UIC) among women of
reproductive age by region in Tanzania.
FIGURE 2

Women consuming inadequately iodized
salt had a lower UIC than those consuming adequately iodized salt (β = −6.55;
95% CI: −9.24, −4.33); women with no
education had a lower UIC compared
with those with secondary/highest education (β = −1.88; 95% CI: −4.58, −0.36);
and women of the lowest socioeconomic
status had a lower UIC compared with
those of the highest socioeconomic status
(β = −1.61; 95% CI: −3.61, −0.41). Also,

living in a rural area and living in other
geographic zones compared with the Eastern zone were associated with significantly lower UICs. Subgroup analysis showed
that inadequately iodized salt and being of
a lower socioeconomic status were significantly associated with lower UIC among
pregnant women.
The authors concluded that iodine
deficiency is still a significant public health
problem in certain regions and popula-

Women and their children in Tanzania benefit from widespread iodized salt, but the consistency of salt
iodization needs to be improved
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tions in Tanzania. The findings showed
great heterogeneity in the median UIC
across regions of Tanzania and in relation
to women’s sociodemographic characteristics. Pregnancy and breastfeeding, consuming iodized salt inadequately fortified,
being of a lower socioeconomic status,
having a lack of education, living in rural
areas, and living in certain geographical
zones were significantly associated with
lower UICs among women of reproductive age in Tanzania.
The findings of this study demonstrate a need to strengthen the national
USI program, which was introduced in
early 1994 to reduce iodine deficiency
among reproductive-age women in Tanzania. The findings also highlight the need
for collaborative efforts from stakeholders,
health care providers, and government officials to combat iodine deficiency among
pregnant and breastfeeding women in
Tanzania through full implementation and
enforcement of USI and health education
programs about the consequence of iodine
deficiency.
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Abstracts
Vijay J et al. Iodine Deficiency during Preconception Period
of Adolescent Girls Residing in a District of Rajasthan, India.
Indian J Community Med. Apr-Jun 2020;45(2):215-219.

➔ https://doi.org/10.4103/ijcm.IJCM_248_19

In this cross-sectional study in Rajasthan in 2015,
1912 adolescent girls (age, 15.7 ± 1.4 years) were
clinically examined for goiter by palpation and spot
urine (n = 344) and salt samples (n = 370) were collected from a subgroup. The overall goiter prevalence
was 15.3% (95% confidence interval 13.6%-16.9%)
and the median UIC was 266 μg/l (interquartile
range: 150-300 μg/l). Around 16.8% of the families of
adolescent girls were consuming salt with inadequate iodine (<15 ppm). The authors concluded that
these adolescent girls, residing in an underdeveloped
district, may be in the transition phase from mild ID
(goiter prevalence 15.3%) to iodine sufficiency (median UIC 266 μg/l).
Manousou S, et al. Inadequate iodine intake in lactating
women in Sweden: a pilot 1-year, prospective, observational study. Acta Obstet Gynecol Scand. 2020 Sep 3.

➔ https://doi.org/10.1111/aogs.13986

Pregnant women were recruited in Göteborg, in the
south-west of Sweden. Maternal urine and serum
were collected at pregnancy week 35-37 (n = 84) and
0.5, 4, and 12 months postpartum, and breastmilk at
0.5 months. Median (interquartile range) breastmilk
iodine concentration was 90 (66, 116) μg/L. About
58% had breastmilk iodine concentration <100
μg/L. Iodine supplement users (n = 13) had higher
breastmilk iodine concentration than non-users (n =
49) [140 vs 71 μg/L, P = 0.001]. Concentrations of
thyroid hormones were unaffected. The authors concluded that lactating women in south-west Sweden
may have mildly inadequate iodine intake, mainly
among non-iodine-supplement-users and exclusively
breastfeeding mothers.
Abel MH, et al. Insufficient maternal iodine intake is associated with subfecundity, reduced foetal growth, and adverse
pregnancy outcomes in the Norwegian Mother, Father and
Child Cohort Study. BMC Med. 2020 Aug 11;18(1):211.

➔ https://doi.org/10.1186/s12916-020-01676-w

The authors analyzed the Norwegian Mother,
Father and Child Cohort Study and included 78,318
pregnancies with data on iodine intake and pregnancy
outcomes. Iodine intake was calculated using an
extensive food frequency questionnaire in midpregnancy. In addition, urinary iodine concentration
was available in a subsample of 2795 pregnancies. The
median iodine intake from food was 121 μg/day and
the median urinary iodine was 69 μg/L, confirming
mild-to-moderate iodine deficiency. In non-users of
iodine supplements (n = 49,187), low iodine intake

(< 100-150 μg/day) was associated with significantly
increased risk of preeclampsia, preterm delivery and
reduced fetal growth. In planned pregnancies, having
an iodine intake lower than 100 μg/day was associated
with decreased fertility. Long-term iodine supplement
use (initiated before pregnancy) was associated with
increased fetal growth and reduced risk of preeclampsia, but not with the other adverse pregnancy
outcomes.
Buisinge CB, et al. Iodine nutrition status in Africa: potentially high prevalence of iodine deficiency in pregnancy even
in countries classified as iodine
sufficient. Public Health Nutr. 2020 Aug 3;1-6.

➔ https://doi.org/10.1017/S1368980020002384

The authors estimated the pregnancy median urinary
iodine concentration (pMUIC) for each African country using a regression equation derived by correlating
the school-age children (SAC) median UIC (mUIC)
and pMUIC from countries around the globe, and
the SAC mUIC data for African countries obtained
from the Iodine Global Network (IGN) 2017 and
2019 Score cards. They included 50 of the 55 African
countries that had data on iodine nutrition status. A
cut-off school age mUIC ≤ 175 µg/l was correlated
with insufficient iodine intake in pregnancy (pregnancy mUIC ≤ 150 μg/l). Twenty-two African countries
had SAC mUIC < 175 μg/l, which correlated with
insufficient iodine intake during pregnancy (pMUIC
< 150 μg/l). However, nine of these twenty-two
countries had adequate iodine intake based on SAC
mUIC. The authors concluded that there is likely
a high prevalence of insufficient iodine intake in
pregnancy, including in some African countries classified as having adequate iodine intake in the general
population.
Guo W et al. Saliva Iodine Concentration in Children and Its
Association with Iodine Status and Thyroid Function.
J Clin Endocrinol Metab. 2020 Sep 1;105(9):dgaa471.

➔ https://doi.org/10.1210/clinem/dgaa471

The effectiveness of saliva iodine concentration (SIC)
in evaluating iodine status in children is not clear.
In this cross-sectional study in primary schools in
Shandong, China, children aged 8 to 13 years with
no known thyroid disease were recruited. Blood,
saliva, and urine samples were collected to evaluate
thyroid function and iodine status. SIC positively
and significantly correlated with spot urinary iodine
concentration (r = 0.29), 24-hour urinary iodine
concentration (r = 0.35), and 24-hour urinary iodine
excretion (r = 0.40). Children with SIC <105 μg/L
had a four-fold higher risk of insufficient iodine status
compared with those with higher SIC. The authors
concluded that because there is a good correlation

between SIC and urinary iodine concentrations, SIC
may be a good biomarker of recent iodine status in
school-aged children.
Mills JL, et al. Newborn Iodine Status Is Not Related to
Congenital Hypothyroidism. J Nutr. 2020 Sep 1;150(9):
2429-2434. ➔ https://doi.org/10.1093/jn/nxaa178

The authors conducted a nested case-control study
in a cohort of ~2.5 million births in California to determine whether iodine status is related to congenital
hypothyroidism (CH). Dried blood spots from 907
newborns with CH identified by newborn screening
and 909 unaffected controls matched by month of
birth were obtained from the California Newborn
Screening Program to measure whole-blood iodine
concentration. Iodine status was compared between
cases and controls, and logistic regression was used to
assess the association between CH status and blood
iodine concentrations. Blood iodine concentrations
did not differ significantly between cases (median:
20.0 ng/mL; IQR: 12.1-29.8 ng/mL) and controls
(median: 20.3 ng/mL; IQR: 12.5-30.9 ng/mL; P
= 0.59). Neither extremely high nor extremely low
blood iodine concentrations (1st, 5th, 95th, and 99th
percentiles of the distribution) were more common in
cases. The authors concluded that CH cases did not
have significantly higher or lower iodine in this population, which is reassuring given that maternal iodine
deficiency is common in the United States.
Aakre I, et al. Iodine status during pregnancy and at 6
weeks, 6, 12 and 18 months post-partum. Matern Child
Nutr. 2020 Jun 29;e13050.

➔ https://doi.org/10.1111/mcn.13050

The authors described iodine status longitudinally in
Norwegian women from pregnancy until 18 months
post-partum. Iodine status was measured by urinary
iodine concentration (UIC) during pregnancy (n =
1,004), 6 weeks post-partum (n = 915), 6 months
post-partum (n = 849), 12 months post-partum (n
= 733) and 18 months post-partum (n = 714). The
toddlers' UIC was assessed at 18 months of age (n =
416). They found that iodine status was insufficient
in both pregnant and post-partum women. The UIC
was at its lowermost 6 weeks post-partum and gradually improved with increasing time post-partum.
Intake of milk and use of iodine-containing supplements significantly increased the odds of having a
UIC above 100 μg/L. Neither the mothers' UIC,
vegetarian practice, nor exclusion of milk and dairy
products were associated with the toddlers UIC 18
months post-partum. The authors concluded that
women who exclude milk and dairy products from
their diets and/or do not use iodine-containing supplements may be at risk of iodine deficiency.
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