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Rapid, population-based surveys provide information on iodine status in
10 Caribbean countries that had no previous data
Ambra Giorgetti, Michael Zimmermann, Human Nutrition laboratory, ETH Zurich, Switzerland

Background
In well-controlled randomized trials in
Europe and New Zealand, even mild-tomoderate iodine deficiency in school-age
children reduces IQ (1); thus, its critical to
avoid iodine deficiency in this age group. In
countries effected by iodine deficiency, its
sustainable elimination through iodized salt
can contribute to socioeconomic development. The goal to eliminate iodine deficiency was first adopted globally at the World
Summit for Children in 1990, and in 1994,
WHO and UNICEF concluded that salt
iodization is a safe, cost-effective and sustainable strategy to control iodine deficiency
(2). In 2005, the World Health Assembly
called on national governments to report on
their iodine nutrition every three years.
However, before the present survey,
the ten countries included in this regional
Caribbean project had no data on iodine
status in their populations, and household
access to adequately iodized salt was also
unknown. Thus, the study objectives were:
• Assess the distribution of iodine intake of
school-age children and their iodine status
by measuring urinary iodine concentrations;
• Assess the iodine content of household salt
and of seasoning powders;
• Based on the above, provide the preliminary evidence base on which to make initial recommendations for iodine strategy/
programs in the region
Study sites
The study site was the 10 countries of the
Caribbean/Central American region shown
in Table 1.
Investigators
The project was a joint PAHO/UNICEF/
IGN study. The principal investigators
were Prof. Michael Zimmermann, ETH
Zurich, Switzerland; Dr. Ruben Grajeda,
Pan American Health Organization,
Washington, D.C., USA; Dr. Godfrey
Xuereb, Pan American Health Organization,
Barbados; Prof. Marius Smuts, Northwestern
University, Potchefstroom, South Africa;

F I G U R E 1 Median urinary iodine concentration and percentage of
household salt adequately iodized, by country, in the CRUISE study.

Dr. Roland Kupka, United Nations
Children’s Fund, New York, USA. National
investigators from each of the participating
countries included representatives of academia, government, UNICEF and PAHO.
Study design and subjects
This was a multi-site, cross-sectional, primary school-based study. Based on the
‘rapid child surveys' concept of UNICEF
(3), it was designed to collect data quickly
and cost-effectively across the region, with
a reduced sample size at relatively low cost.
The sampling was not necessarily nationally

representative, nor was it geared towards
providing detailed estimates. It was designed
as a rapid, population-based survey to obtain
initial data on iodine status in countries that
had no previous data.
Based on current census data, a sampling plan of primary schools was developed
with the local health/education authorities.
For each island, where possible, coastal and
inland clusters, and urban and rural clusters
were sampled. In the three largest countries
(Jamaica, Trinidad and Tobago, and Belize)
the investigators aimed to sample 100 children from 4 or 5 clusters; in Barbados and
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Countries surveyed, by population (United Nations, 2018)

Country

Population

Country

Population

Jamaica

2,934,847

Grenada

111,454

Trinidad & Tobago

1,389,843

St. Vincent & Grenadines 110,211

Belize

383,071

Antigua

96,286

Barbados

286,641

Dominica

71,625

St. Lucia

181,889

St. Kitts & Nevis

52,441

In all countries, the percentage of samples
with a UIC <50 μg/l was <10%, also suggesting adequate iodine intake at the lower
end of the distribution (2).

Total 5,618,308

St. Vincent & the Grenadines, 100 children from 3 clusters; and for the remaining
islands, 100 children from 2 clusters. WHO
recommends monitoring of iodine status
in populations by measuring urinary iodine
concentrations (UIC) in spot samples from
school-aged children and deriving the median (m)UIC (2).
Activities
Study investigators informed the school
principals and teachers about the project at a
study site initiation visit. With the assistance
of the school principal, subjects were randomly selected from the school register, or
classes were randomly selected and all students from those classes invited to join the
study, across years 6 through 12. The inclusion criteria for all participants were: (1) age
6 to 12 years; and (2) healthy; no known
history of major medical illnesses and taking
no chronic medications.
For each enrolled child, the investigators recorded age and gender, measured
height and weight, filled out a short questionnaire on potential sources of salt/iodine
in the diet and use of iodine supplements,
and collected spot urine samples. At the
school, children were given a clean plastic
cup and asked to provide a sample of fresh
midstream urine using the plastic cup. The
urine sample was then aliquoted and then
frozen until analysis. Household salt samples
were collected to measure salt iodine concentration. The investigators also collected
commonly-used seasonings and bouillon
cubes from retail outlets.
Results
The fieldwork was carried out from January
to May 2018. A total of 3080 children were
studied. Table 2 shows the age, gender
ratio, and BMI by country. Median age
ranged from 9.1 y in Antigua to 10.4 y in
Trinidad & Tobago. The gender ratio was
≈1 in most countries, with the exception of
a 1.29 male/female ratio in Antigua. Median
BMI varied from 16.4 in Grenada to 18.2 in
Dominica.

Age, sex ratio and anthropometric measurements1,
by country.
TABLE 2

Country 		

n

Age, y		

M:F

BMI, kg/m2

Jamaica		
446
9.1		
223:223
17.4
			(7.5; 10.9)			 (15.4; 20.9)
Trinidad & Tobago
417
9.5		
198:219
16.7
			(8.2; 10.6)			 (15.4; 20.4)
Belize		
588
9.9		
285:302
17.5
			(8.0; 11.3)			 (15.5; 20.0)
Barbados		
332
9.3		
171:161
16.6
			(7.8; 10.4)			 (15.0; 19.5)
St. Lucia		
203
9.6		
98:105
16.9
			(7.9; 10.8)			 15.5; 19.5)
Grenada		
200
9.5		
92:108
16.4
			(7.6; 10.7)			 (14.7; 19.3)
St. Vincent &
300
the Grenadines		

9.6		
145:155
(8.1; 11.0)			

17.1
(15.4; 19.9)

Antigua		
202
10.2		
111:86
17.5
			(8.4; 11.3)			 (15.5; 20.4)
Dominica		
192
9.4		
100:92
18.2
			(7.9; 11.0)			 (16.4; 20.6)
St. Kitts & Nevis
200
10.4		
103:97
17.6
			(8.8; 11.4)			 (15.8; 20.8)
1

As medians and interquartile ranges (IQR).

Table 3 shows the: (1) median (IQR) UIC

Salt iodine concentration

by country and by age group and (2) the
WHO classification of population iodine
status, based on the mUIC. Based on the
WHO classification of population iodine
status by mUIC, all of the countries surveyed have adequate iodine intakes, with the
exception of Trinidad & Tobago, which
has borderline excessive intakes.

Table 4 shows the median salt iodine con-

centration (SIC) in the household salt samples, as well as the prevalence of SIC defined
as not detectable at <5 μg/g, low at < 15
μg/g, adequate at 15–40 μg/g and high at
> 40 μg/g (2). Notably, household SIC
varied sharply from north to south across the
islands: the median SIC was <1 μg/g in
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T A B L E 3 Median urinary iodine concentration (mUIC) by age group
and the WHO classification of population iodine status, based on the
mUIC, by country.

Country

Item

UIC 1, μg/l

Iodine nutrition

Jamaica

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

429
239 (177; 328)
203
246 (166; 334)
226
233 (179; 316)

Adequate

Trinidad & Tobago

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

414
311 (170; 618)
159
283 (165; 546)
255
333 (181; 673)

Borderline
excessive

Belize

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

587
285 (205; 400)
220
263 (193; 374)
355
293 (208; 420)

Adequate

Barbados

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

329
210 (143; 279)
142
217 (135; 283)
187
206 (148; 279)

Adequate

St. Lucia

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

200
141 (98; 195)
76
137 (90; 197)
124
143.3 (102; 190)

Adequate

Grenada

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

199
148 (95; 206)
85
133 (97; 203)
114
146 (97; 215)

Adequate

St. Vincent &
the Grenadines

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

300
132 (86; 207)
107
142 (94; 224)
193
127 (82; 201)

Adequate

Antigua

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

201
174 (122; 238)
61
189 (104; 270)
140
171 (123; 225)

Adequate

Dominica

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

197
203 (140; 281)
71
194 (127; 269)
116
216 (156; 290)

Adequate

St. Kitts & Nevis

n
mUIC (IQR)
Age 4-8 y, n
mUIC
Age ≥ 9 y, n
mUIC

200
204 (144; 285)
53
203 (151; 291)
147
205 (133; 282)

Adequate

St. Vincent & the Grenadines, Grenada and
Trinidad & Tobago (the three southernmost
islands), and 60, 60 and 62% of samples in
those countries had iodine concentrations <5
μg/g. In contrast, on Antigua and St.Kitts &
Nevis, the northernmost islands, median SIC
were 26.4 and 34.1 μg/g, and SIC were >15
μg/g in 84% and 68% of samples, respectively.
Iodine concentration in seasoning
powders and cubes
Table 5 shows the concentration of iodine
in bouillon cubes and seasoning powders, by
label, brand and country. As shown in Table
5, the iodine concentration of seasoning
powders and bouillon cubes varies: 16 out
of 23 samples have no or negligible iodine
(<1 μg/g), 4 have lower iodine concentrations (<10 μg/g) and 4 have higher
iodine concentrations (>14 μg/g). All four
of the latter group are products of Nestlé
Dominicana.
Discussion and Conclusions
This study was designed as a rapid, population-based survey to obtain initial data
on iodine status in countries that had no
previous data. Ten countries were surveyed
in 4 months, including over 3000 children
(Figure 1). Based on the WHO classification
of population iodine status by mUIC, all of
the countries surveyed have adequate iodine
intakes, with the exception of Trinidad &
Tobago, which has borderline excessive
intakes (just above 300 μg/l). In addition, in
all countries, the percentage of samples with
a UIC <50 μg/l was <10%, indicating adequate iodine intake at the lower end of the
distribution (2).
The data on household SIC indicate variable coverage of households with
adequately iodized salt (defined as ≥15
μg/g) across the countries. In St Vincent &
the Grenadines, Grenada and Trinidad &
Tobago, nearly 2/3rds of samples had SIC
<5 μg/g, indicating very low coverage. In
contrast, on Antigua and St.Kitts & Nevis,
SIC were >15 μg/g in 84% and 68% of
samples, respectively, indicating fairly high
coverage with adequately iodized salt.

I D D N EWSL ET T ER

T A B L E 4 Median household salt iodine concentrations (mSIC) and
percentages of distribution of household SIC, by country.

Country		
n
Salt iodine
<5, % (n) 5-14.9,
			
concentration, 		
% (n)
			μg/g1			

15-40,
% (n)

>40,
% (n)

Jamaica		

127

13.3 (6.1; 22.5)

22 (28)

34 (43)

34 (43)

10 (13)

Trinidad & Tobago

78

0.4 (0.1; 17.5)

62 (48)

10 (8)

23 (18)

5 (4)

Belize		

99

28.3 (16.1; 45.9) 7 (7)

14 (14)

51 (50)

28 (28)

Barbados		

56

10.8 (0.4; 24.5)

45 (25)

9 (5)

28 (16)

18 (10)

St. Lucia		

40

16.6 (0.7; 24.3)

30 (12)

15 (6)

40 (16)

15 (6)

Grenada		

55

0.7 (0.3; 22.5)

60 (33)

7 (4)

20 (11)

13 (7)

St. Vincent &
the Grenadines

60

0.8 (0.4; 44.0)

60 (36)

2 (1)

13 (8)

25 (15)

Antigua 		

38

26.4 (18.0; 36.4) 8 (3)

8 (3)

66 (25)

18 (7)

Dominica		

40

34.1 (0.2; 42.7)

27 (11)

5 (2)

35 (14)

33 (13)

St. Kitts & Nevis

43

13.3 (0.4; 27.1)

40 (17)

16 (7)

32 (14)

12 (5)

1
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risk of decreased child IQ due to iodine
deficiency. The low HH coverage with adequately iodized salt suggests other sources of
dietary iodine are important in the region,
but iodized salt is used in only a minority
of seasoning powders tested. Thus, future
research should address ‘hidden’ sources of
iodine in processed foods (5). Better understanding of sources of dietary iodine in the
region would assist in optimizing iodine
intakes to avoid both iodine deficiency and
excess.

As median (IQR)

Mean iodine content of seasoning powders and cubes,
listed by product name and company.
TABLE 5

Product name (company)

Iodine content (μg/g)

Maggi Bouillon Cube (Maggi, Nestlé Dominicana)
Season-up! Chicken (Maggi, Nestlé Dominicana)
Season-up! All Purpose Seasoning (Maggi, Nestlé Dominicana)
Season-up! Fish (Maggi, Nestlé Dominicana)
Chicken Seasoning (Chief, Trinidad)
Complete seasoning (Baron, St.Lucia)
Soup it up! Chicken Noodles (Maggi, Nestlé Dominicana)
Chicken Seasoning Try It (Choo's Enterprises, Barbados)
Mixed Spices seasonig powder (Sunshine, Grenada)
Spice Islands Poultry Seasoning (Viking Traders, St. Lucia)
Adobo All Purpose (Goya Foods, USA)
Seasoned Salt (Badia, USA)
Buillon Cube Voilalle (Maggi, France)
Chicken Season (MIS, Barbados)
Bouillon Cube Fait Tout (Unilever Knorr, France)
Seasoning Salt (ECAF, Barbados)
Bouillon Cube Pot au Feu (Maggi, France)
Buoillon Cube "Kub Or" (Nestlé, France)
Massy Stores Plain Salt, Bulk packaging (Massey Stores, Barbados)
Sazon Seasoning (Badia, Portugal)
OXO Bouillon Cube (Premier Foods, London)
All Purpose Seasoning (Chief, Trinidad and Tobago)
Complete seasoning (JGM Products, Trinidad)

32.0
27.2
22.7
14.3
9.1
5.7
4.9
4.6
0.97
0.49
0.07
0.05
0.04
0.03
0.02
0.02
0.01
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

There appeared to be no direct correlation between HH coverage with adequately iodized salt and mUIC; for example,
Trinidad & Tobago had the highest mUIC
at 310.7 μg/l but the lowest percentage
of HH adequately iodized salt (28%). This
discrepancy between mUIC and HH
coverage with adequately iodized salt may
be at least partially explained by high use of
iodized salt in processed foods, as most salt
intake in these countries likely comes from
processed foods, rather than discretionary
use of salt in the home. Seasoning powders
and cubes, when made with iodized salt, can
be an important source of dietary iodine,
if used frequently (4). In our questionnaire

on use of seasoning powders that was administered to the 9-12 y-old children, most
children reported consuming these products
at home. However, in our data on iodine
concentration in commonly-used seasoning
products in the region, we found only 8 out
of 23 products appeared to have been made
with iodized salt. Thus, many of these products are not contributing dietary iodine.
In summary, iodine status across the
10 countries included in this survey appears
to be generally adequate and thus iodine
deficiency is very likely not a public health
problem. Although sample sizes were small
and not necessarily representative, these data
are reassuring in that they suggest very low
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Bonobos get their iodine from
swampy plants – ancient humans
might have as well
Roni Dengler July 2, 2019, Discover Magazine
http://blogs.discovermagazine.com/d-brief/2019/07/02/bonobos-get-their-iodine-from-swampy-plants-ancient-humans-might-have-as-well/#.XWVOHC2B1OE

Within the rainforests of Salonga National
Park, in the heart of the Democratic
Republic of the Congo, bonobos wade
through swamps. The slender, three-anda-half-foot tall apes are searching for rushes
and water lilies. They pluck the herbs from
the water and then discard the flowers and
leaves. The bonobos are after the soft pith at
the base of the leaves and other parts of the
plants that grow underwater.
Now researchers find the aquatic
herbs contain high amounts of iodine,
an essential nutrient that promotes brain
development. It’s important to researchers
because prehistoric humans also inhabited
the Congo basin, a place where it’s long
been thought difficult to find this crucial
element.

“Our results have implications for
our understanding of the immigration of
prehistoric human populations into the
Congo basin,” primatologist Gottfried
Hohmann of Germany’s Max Planck
Institute, who led the study, said in a
press release. “Bonobos as a species can be
expected to have similar iodine requirements to humans, so our study offers — for
the first time — a possible answer on how
pre-industrial human migrants may have
survived in the Congo basin without artificial supplementation of iodine.”
As part of an ongoing study of feeding behavior in bonobos, Hohmann and
colleagues followed the apes and watched
what they eat. The researchers collected
fruits and herbs the primates ate and then

Sergey Uryadnikov/Shutterstock
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measured the amount of iodine in them.
They found rushes and water lilies contain
nearly as much iodine as seaweed, the team
reports in in the July 2019 issue of the journal BMC Zoology.
The discovery calls into question the
idea that the Congo basin lacks adequate
iodine sources. “The results of our study
suggest that consumption of aquatic herbs
from swamps in forest habitat could have
contributed to satisfying the iodine requirements of hominin populations used to
diets prevalent in coastal environments,”
Hohmann said.
Today most people get their iodine
through iodized salt. Eggs, milk and soy
beverages also contain high amounts of the
element. But before soy and dairy were
common food staples, iodine came from
the fruits of the sea – shrimp, tuna, shellfish
and seaweed, for example. Iodine-rich foods
abound in coastal areas and researchers think
that the evolution of large human brains and
advanced cognition is thanks in part to this
key nutrient. But it also begs the question of
how early hominins living in central Africa
could have gotten enough iodine. Now, we
may know the answer. Rushes and water
lilies may not be thought of as a staple food,
but for our ancestors, they might have been
essential.

Read the full article: Gottfried Hohmann, et al.
Fishing for iodine: what aquatic foraging by bonobos tells us about human evolution. BMC Zoology,
2019; 4 (1) DOI: 10.1186/s40850-019-0043-z
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Danish Food Agency increases
iodine in salt
Will Chu
https://www.nutraingredients.com/Article/2019/08/01/Danish-Food-Agency-increases-iodine-in-salt-to-combat-rising-deficiency?utm_source=newsletter_weekly&utm_
medium=email&utm_campaign=From%2002-Aug-2019%20to%2009-Aug-2019&c=KF9mkIQq%2B%2F%2B2kjXYBOR5Vg%3D%3D&p2=

The Danish Food Agency will increase the amount of iodine in salt in a move that
looks to address iodine deﬁciency in pregnant and breastfeeding women as well
as in the country’s general population.
The requirement, which came into force
on 1 July 2019, demands an increase from
13 mg of iodine per kilogram (kg) salt to 20
mg/kg based on calculations from the DTU
Food Institute.
“By tightening the requirements, we and
the companies can easily make a difference
to public health,” said Henrik Dammand
Nielsen, office manager at the National
Food Agency.“People should ﬁnally not
eat more salt. But especially some women
will beneﬁt from getting a little more
iodine than they currently get through
their regular meals.“
Pregnant women and their fetuses are particularly vulnerable to the wide spectrum
of disorders caused by iodine deﬁciency.
Consequences of iodine deﬁciency during
pregnancy include increased risk of spontaneous abortion, stillbirth, retarded fetal
development, low birth weight, perinatal
death, and stunted infant growth.
A study looking into iodine deﬁciency
in Danish pregnant women in 2013 found
that while the majority of pregnant women
took iodine-containing supplements, a
subgroup of non-users were still iodinedeﬁcient after the introduction of iodine
fortiﬁcation of salt.
The Aalborg University Hospital
team said iodine supplement intake during
pregnancy in Denmark should be officially
recommended after the study’s results indicated a need for a modest increase in the
level of iodine added to salt in Denmark.

Danish women need more iodine in their diet

Danish Food Agency action
The Danish Food Agency’s action echoes
that of select EU countries that have placed
the iodization of salt at the forefront of
efforts to tackle iodine deﬁciency amongst
certain populations.
In France for example, salt iodization
is currently voluntary and only table salt
can be iodized. The country’s public health
measures include using table salt in France as
a vehicle for iodine fortification (18 mg/kg
of salt).
Germany has adopted a voluntary
approach to salt iodization aiming to achieve
an iodine content of around 15-25 mg/kg
of salt.

Order details
The Order, made by the Danish Ministry of
the Environment and Food, applies to bread
and general bakery that includes crispbread,
ﬂatbread, crusts, pizza bottoms, grater, tortillas, TV trays, ready-made ﬂour mixes and
the like.
“Household salt and salt, which is part of
bread and ordinary bakery products intended for sale in Denmark, must be contain
20 mg of iodine per kg salt.
“Household salt containing iodine….must
be labelled, "Salt has been added to iodine
as required by the Danish Veterinary and
Food Administration".”
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S A LT T E S T K I T S

Product update for
Salt Test Kits
Maria Elisa Forteza UNICEF Technical Bulletin No. 26 (July 2019)
For queries or further information please contact: sdnutritionsupplies@unicef.org

Purpose
This new UNICEF bulletin describes new
improved Salt Test Kits for detection of
iodine in salt that has been fortified either
with potassium iodate (KIO3) or potassium
iodide (KI), supplied by UNICEF. The
improvements are designed to:
1. Easily identify the presence or absence of
iodine in fortified salt by comparing the
color that results from the test reaction to
a standard color spectrum provided in a
color chart.
2. Support better differentiation between the
two types of salt test kits.
3. Facilitate use in different settings as the
instructions are now available in four
languages: English, Spanish, French and
Arabic. Instructions in other languages can
be considered on request.
4. A safety pin is now included in the salt
test kits to enable easy opening of the
ampoules/vials.

The changes to the packaging and color
reference chart are described below.
Background
The use of the previous salt test kits was leading to confusion as these were being used
for quantitative measurements (to determine
the amount of iodine present in a salt sample). The kits are not suitable for this purpose; they should only be used for qualitative
measures i.e.: to determine the presence or
absence of iodine in a salt sample only. The
color reference chart included in the kits
now include a purple color range which
indicates the presence or absence of iodine.
Furthermore, the previous two types of kits
were not easy to tell apart, due to very similar labelling. This led to errors when ordering the kits and when selecting the correct
kit in the field.

What has changed?
Color reference range
Instead of the three color reaction chart
based on the concentration of iodine (white:
0 ppm, light purple: below 15 ppm and
dark purple: above 15 ppm), a color range
reference chart has been included in the kit.
This color range in the chart is compared to
the color of the reaction in the salt during
the test to determine absence (no reaction –
white) or presence of iodine (reaction – any
color in the purple range). The higher the
concentration of iodine in the sample the
darker the reaction color will be, however,
this test is not quantitative and does not
determine the concentration of iodine in the
sample (Figure 1).

F I G U R E 1 New color reference range. Available in four languages:
English, French, Spanish and Arabic.
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Previous POTASSIUM IODATE test kit (S0008193)

New POTASSIUM IODATE test kit (S0003195)

Previous POTASSIUM IODIDE test kit (S0008194)

New POTASSIUM IODIDE test kit (S0003005)

The two types of kits are easier
to differentiate:
There are two new types of kits available:
– For testing salt fortified with potassium
iodate (KIO3) (S0003195)
– For testing salt fortified with potassium
iodide (KI) (S0003005)

The packaging of these two kits are now
easier for the end user to differentiate with
differently colored labels. Blue for the potassium iodate kit and purple for the potassium
iodide kit.

SALT TE ST KITS
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M O R O CCO

A national study in young Moroccan
women confirms widespread iodine
deficiency and shows the value of dual
use of urine samples to assess sodium
and iodine intake
Prof. Hassan Aguenaou, Dr. Naima Saeid, Rabat, Morocco; Sandra Hunziker, Ambra Giorgetti, Prof. Michael Zimmermann, Zurich, Switzerland

Morocco has experienced a rapid socioeconomic development in recent decades,
leading to an increase in noncommunicable
diseases (NCDs), including hypertension. In
2014, the Moroccan government embarked
on a survey to assess the prevalence of risk
factors for NCDs, based on the STEPwise
approach to noncommunicable disease risk
factor surveillance by WHO (1). One
objective of the STEPS study in Morocco
was to evaluate salt intake by measuring urinary sodium concentrations (2). Participants
in the national STEPS survey were asked to
donate spot and 24h urine samples. WHO
has emphasized that concurrent monitoring
of both iodine and sodium intakes in national urine collection surveys is compatible,
synergistic and is a recommended approach
(3). Therefore, in partnership with the
Moroccan Ministry of Health, the Human
Nutrition Laboratory at ETH Zurich,
Switzerland, suggested that the urine samples could also be used to assess iodine status
of Moroccan women of reproductive age,
a major target group of iodine programs.
This approach has been used previously in
Switzerland to guide both the salt reduction
and iodized salt programs (4).
History of iodine status in
the Moroccan population
In Morocco, a national survey in 1993
reported a goitre prevalence of 22% and
a median urinary iodine concentration
(mUIC) of 69 μg/L, indicating insufficient
iodine intake in school age children (SAC)
(5). In 1995, mandatory iodine fortification
of table salt at 80±10 mg of iodine/kg was
introduced (6) and adjusted to 15-40 mg of
iodine/kg in 2009 (7). A study conducted

after the introduction of salt iodisation still
found iodine deficiency in SAC (5). In
2011, a randomized controlled trial assessing
the effect of iodine supplementation on
iodine status of breastfeeding women and
their children detected a baseline mUIC of
35 μg/L in the mothers and of 73 μg/L in
the infants, indicating moderate to severe
iodine deficiency (8). Similar findings were
reported in Moroccan adult women (20 to
50 years old) in 2015, who had a mUIC of
42 μg/L (9).
A previous study assessed the distribution and fortification level of iodized salt in
Moroccan households. Only one quarter of
participating households consumed iodized
salt and only one twentieth of the salt was
fortified adequately (10). The lack of compliance by the Moroccan Salt industry to
the legislation on salt iodization and the

absence of an adequate monitoring of local
and imported salt are likely the reasons for
the limited enhancement of iodine status
accomplished in the last decades. To achieve
a profound improvement of iodine status of
the Moroccan population, monitoring of salt
fortification and iodine status is crucial.
Results on iodine status in
STEPS Survey
From the national STEPS survey, spot
urine samples (n=1818) and a subsample of
24h urine samples (n=148) of women of
reproductive age (WRA, 17-49 years) were
analysed in duplicate by using the SandellKolthoff colorimetric method at the ETH
Zurich.

I D D N EWSL ET T ER

T A B L E 1 Median UIC in a national sample of Moroccan women
of reproductive age, and UIE in a subsample, overall and by
rural and urban clusters.

Median UIC (IQR)
[μg/L]

Median UIE (IQR)
[μg/24h]

Total
n (%)

71 (42–115)		
1748 		

85 (59–156)
148

Urban
n (%)

76 (48–123)		
1054 (61.2)		

100 (71–293)
92 (72.4)

Rural
n (%)

61 (37–101)		
669 (38.8)		

59 (45–84)
35 (27.6)

The national mUIC was 71 μg/L and more
than 30% of the samples had a UIC <50
μg/L. Both indices suggest that women
of reproductive age in Morocco have inadequate iodine intakes by WHO criteria
(the reference range for mUIC is 100-299
μg/L, and <20% of samples should be below
50 μg/L) (11).
In a sub sample of the population, the
median urinary iodine excretion (mUIE)
was determined from the UIC of the 24h
urine collection, multiplied by the
24h urine volume and then divided
by 0.92, which represents the percentage of ingested iodine excreted
in urine (12). The mUIE was 85
μg/24h (n=148). Spot UIC and
UIE were well correlated (ρ=0.712,
p<0.001).
In addition, the study population was divided into urban and rural
clusters. Rural clusters had a lower
mUIC and mUIE compared to urban
clusters (p<0.001 for both).
Conclusions
The findings of this study reveal that
iodine deficiency is still an urgent
public health concern in Morocco.
The iodine status of Moroccan WRA
was inadequate regardless of the area
of residence. UIC and UIE differed
significantly between urban and
rural population. This highlights the
importance of ensuring access to properly iodized salt, especially in remote areas. Iodine concentration in salt
at the production site and the accessibility
to adequately iodized salt at the household
level should be monitored to improve
population iodine status. In addition, the
mUIC should be assessed periodically to
gain insight in to the change of iodine status
of different populations groups and therefore evaluate effectiveness of iodized salt.
The data show a strong correlation between

median spot UIC and UIE, which supports
previous findings which indicate that UIC
from spot samples can be used as a proxy for
UIE (13, 14).
In this study, the assessment of iodine
status was performed using samples collected
for the purpose of evaluating salt intakes
in the Moroccan population. Our findings
illustrate that it is possible to use urine
samples from sodium surveys to measure
UIC. This demonstrates the potential to

synergize both iodized salt and salt reduction programs to ensure optimal implementation of each program by promoting
their commonalities and complementarities.
Commonalities between the two programs
are that both are geared towards improving
public health throughout the world through
a population-wide approach. Both programs
adopt a multi-stakeholder approach and
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encompass health promotion, prevention,
treatment and rehabilitation; all of which
involve working closely with the food
industry (3).
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Cooking with iodized salt sharply
increases the iodine content in
potatoes, pasta and rice
From: Influence of cooking on the iodine content in potatoes, pasta and rice using iodized salt. Food Chemistry Volume 301, 15 December 2019
https://doi.org/10.1016/j.foodchem.2019.125293

The results showed that
• Cooking in iodized salt water increased
the iodine content of all the products.
• Waxy and small potato pieces showed
higher iodine uptake than big or floury
pieces.
• Egg pasta showed higher iodine uptake
than pure semolina pasta.
• No difference in iodine uptake between
whole meal and normal pasta and rice
observed.
• Water cooked rice showed higher iodine
and water content than soak cooked rice.

There is a lack of reliable data about the stability of iodine compounds during cooking
and food processing. The WHO estimates
the loss of iodine from production site to
household by 20% and another 20% during cooking. However, the justification for
this statement is not clear. This study was
conducted under the assumption that iodine
added to food in the form of dissolved
iodized table salt during cooking leads to
an increase in iodine content in the cooked
products. Potatoes, pasta and rice are common side dishes worldwide and are often
cooked in salted water. These foods were
therefore chosen in this study to investigate
the effect of common household cooking

procedures on the iodine content in potatoes, pasta and rice using KIO3-iodized salt.
The results were notable: there was
a large amount of iodine taken up in potatoes, pasta and rice during cooking in salted
water (Figure 1); some tested products almost
reached the iodine concentration of the
cooking water. The iodine concentration
can especially be increased in potatoes when
slicing in smaller pieces. Regarding pasta,
the results show that the iodine was mainly
absorbed by the product and not only adhered to the surface, since the rinsing with
water after the cooking led only to a slight
loss in iodine content.

I D D N EWSL ET T ER

Based on these results, the authors recommend cooking food products in iodized salt
water in order to enhance dietary iodine
supply. Although the products tested in the

study showed high iodine uptake, the results
should not be extrapolated to other food
products and further experiments are necessary to investigate the effect of cooking in
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iodized salt water on the iodine content of
vegetables or other salt cooked products.

Iodine contents of A) potatoes B) pasta and C) rice before and after cooking using iodized salt in the cooking
water (15 g L−1, 7.5 g L−1 and 5 g L−1, respectively).
b

c
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0.3
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0

Iodine content in mg kg.1
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FIGURE 1
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Irish women need more
dietary iodine
Excerpted from: Mullan K, et al. Iodine status of teenage girls on the island of Ireland. Eur J Nutr. 2019 Jul 18. [Epub ahead of print] and McMullan P, et al.
Iodine deficiency among pregnant women living in Northern Ireland. Clin Endocrinol (Oxf). 2019 Jul 19. [Epub ahead of print]

Teenage girls in Ireland are only
borderline iodine sufficient
A study surveyed the iodine status of 903
girls aged 14-15 years in seven sites across
the island of Ireland. Urine iodine concentration was measured in spot-urine samples
collected between March 2014 and October
2015. Food group intake was estimated
from iodine-specific food-frequency questionnaire. Milk-iodine concentration was
measured at each site in summer and winter.
The results showed that the median
UIC overall was 111 µg/L. Galway was the
only site in the deficient range (median UIC
98 µg/L). All five of the Republic of Ireland
sites had UIC ≤ 105 µg/L. In the two sites
surveyed twice, UIC was lower in summer
vs winter months [117 µg/L (IQR 76-165)
vs 130 µg/L (IQR 91-194) (p < 0.01)].
Milk samples collected from Galway and
F I G U R E 1 Map of sites in the survey
of Irish teenage girls

For many years, the population of the
British Isles (UK and Republic of Ireland)
was thought to have adequate iodine nutrition. From the 1940s onwards, iodine was
added to cattle feeds as it was thought
to enhance animal fertility and iodinecontaining disinfectants were used to clean
milking parlors. The resulting increase in
iodine in the food chain has been described
as an ‘accidental public health triumph’.
However, a re-emergence of mild deficiency across the British Isles has been reported
by recent surveys. The UK survey of >700
UK teenage girls in 2009 found that 69%
were mildly iodine deficient (1). Causes for
the re-emergence of iodine deficiency include possible changing farming techniques and
dietary habits.

TABLE 1

Roscommon had a lower mean iodine concentration than those from Derry/
Londonderry (p < 0.05). Milk intake was
positively associated with UIC (p < 0.001).
To date, this is the largest survey of
its kind on the island of Ireland, which currently has no iodine-fortification program.
Overall, the results suggest that this young
female population sits at the low end of sufficiency, which has implications if, in future,
they enter pregnancy with borderline status.

Urinary iodine concentration (UIC) in Irish schoolgirls.

Location
n
Median UIC (25th, 75th percentile)
		(µg/L)

Belfast

294

125 (85, 179)

Londonderry/Derry

131

120 (81, 172)

Dublin

97

105 (64, 178)

Cork

146

101 (70, 168)

Sligo

109

101 (59, 140)

Roscommon

52

105 (64, 150)

Galway

72

98 (64, 134)

I D D N EWSL ET T ER

Pregnant women in Northern Ireland
are clearly iodine deficient
With no formal iodine food fortification
program in the UK or the Republic of
Ireland, dietary sources are essential to help
meet requirements. Iodine supplementation is not specifically recommended during
pregnancy in the UK with the Scientific
Advisory Committee for Nutrition calling for further research (2). This position
is at variance with other nations such as
Australia and USA who recommend a supplement containing 150 μg iodine daily.
Epidemiological surveys assessing iodine
nutrition status during pregnancy are limited
in the UK and there is none in the geographical area of Northern Ireland. The aim
of this study was to assess iodine nutrition
status among Northern Ireland pregnant
women in each trimester and the postpartum period and their offspring.

The authors followed a total of 241
women across trimesters into the postpartum
period along with 80 offspring, with spot
urine sampling and food frequency questionnaires. The results showed the median
urinary iodine concentration (UIC) was 73
µg/L in the 1st trimester despite 55% of
women taking iodine-containing supplements. Median UICs were 94, 117 and 90
µg/L in the 2nd trimester, 3rd trimester and
postpartum, respectively. UIC was associated with volume of milk consumed throughout pregnancy. Median UIC among the
offspring was 148 µg/L, with no difference
between the breast- and formula-fed babies.
The authors concluded that pregnant
women living in Northern Ireland are at risk
of iodine deficiency across pregnancy and
into the postpartum while their offspring
appear to be iodine sufficient. Notably, the
UK does not provide an iodine fortification
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program nor offer routine iodine dietary
advice in pregnancy. These new findings
argue for renewed consideration of effective
iodine nutrition policy from UK public
health agencies.
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To prevent iodine excess, Colombia plans
to lower the iodine content of salt while
emphasizing population salt reduction
Ivan Dario Escobar IGN National Coordinator, Colombia; Ana Maria Higa IGN Regional Coordinator for South America

The findings can be summarized as follows:
• Among children ages 1 to 4, the mUIC
was 365 μg/L
• Among children aged 5 to 12, the mUIC
was 407 μg/L
• Among women of childbearing age, the
mUIC was 379 μg/L
Iodine deficiency was more prevalent in
rural area and indigenous populations, and
excess iodine was more prevalent in men,
in urban inhabitants, in the Atlantic region,
and average socioeconomic status.

Colombia is a country in the north of South
America, with 40 million inhabitants. It is
one of the Andean countries historically
affected by endemic cretinism and severe
IDD. Colombia has long-standing regulation
for mandatory universal salt iodization and
achieved certification of being free from
IDD over 20 years ago, in 1998. However,
the wide coverage of iodized salt at with
a relative high level of fortification (50–
100ppm) resulted in excess intakes of iodine;
in a 2004 survey, the median UIC was 415
μg/L (1). The 2015-2016 ENSIN national
study also reported excess iodine intakes.
On June 6, 2019, the Colombian Ministry
of Health organized in Bogota a meeting
entitled: “National situation of vitamins and
minerals of interest in public health ENSIN
2015" ("National Nutrition Survey 2015"),
to make the official presentation of the main
results which included the iodine data (2).
The results confirmed that Colombia is
one of the countries with excessive iodine
intake, estimated from the high median
UIC. It also emphasized the importance of
universal salt iodization and continuous program monitoring (3). It proposed solutions,

such as reducing the current standard of salt
iodine (50 to 100 ppm) to 20 to 40 ppm, as
the national strategy of reducing salt consumption is implemented.
Participants in this meeting included:
the Nutrition Coordinator, Yibby Forero,
from the National Institute of Health (INS),
as well as representatives from the Ministry
of Health, the food and beverage nutritional
health sub-directorate, the salt industry and
national and international organizations.
IGN provided technical assistance and the
support of the IGN Regional Coordinator
for South America, Ana María Higa, and the
IGN National Coordinator, Ivan Escobar.
The current iodine situation
in Colombia
In the national study performed in 20152016, a spot sample of urine was collected
in three groups: in 8,097 children aged 1 to
4, 16,161 children aged 5 to 12 and 9,828
women of childbearing age, aged 13 to 49.
Excess iodine nutrition was defined as a
mUIC equal to or greater than 300 μg/L;
iodine deficiency as a mUIC less than
100 μg/L.

History of IDD in Colombia
At the beginning of the nineteenth century, Jean-Baptiste Boussingault, working in
Colombia, proposed that widespread goiter
could be treated with natural "iodine-rich"
salts. In 1947, the Colombian government
issued law 44 in which it established the
standard of iodine in salt, but it was only
in the 1950s that the law was modified to
stipulate that salt should be fortified with
iodine at 50 to 100 ppm. A few years later,
pilot studies reported a reduction in the prevalence of goiter due to the use of iodized
salt. In 1992, the "Inter-Agency Committee
for the Epidemiological Surveillance of
IDD, Dental Fluorosis and Salt Quality
Control for Human Consumption" was
created. Also, in 1996, Decree 0457 confirmed that salt must contain 50 to 100 ppm
of iodine.
In 1996 to 1998, a large national study
showed that the prevalence of goiter in
schoolchildren had been reduced and that
salt was sufficiently iodized in all regions of
the country. In 1998, Colombia was recognized as a "IDD-Free Country" by international agencies (WHO/PAHO, UNICEF
and ICCIDD). However, subsequent studies
reported excess iodine intake, measured
by mUIC. A review article by Hernando
Vargas summarized these studies (4).

I D D N EWSL ET T ER

T A B L E 1 Urinary Iodine Concentration by Age Group
in Colombia, 2015

Population group

n

Median UIC (μg/L)

Children 1–4 years

8097

365

Children 5–12 years

16151

407

Women of childbearing age

9828

379

Source: ENSIN 2015–2016 Encuesta Nacional de salud y Nutrición Colombia

What is being done to prevent
excess iodine intake?
During the 2019 meeting, several measures
were discussed; among them perhaps two
are key to reducing excess iodine intake in
the Colombian population.
The first is to decrease the iodine
content added to salt. The Food and
Beverage Sub-Address of the Ministry of
Health is currently carrying out a work
plan that will eventually lead to a change in
the decree 0547 of 1996. For this purpose,
a "Regulatory Impact Analysis" is being
developed, which will then be taken to a
national public consultation, to be adjusted
according to the outcomes. The National
Committee for the Prevention and Control
of Micronutrient Deficiency (CODEMI),
will approve the final measure.
The second is to try to reduce
the salt consumption of the population.
There is already a program in place from,
the Ministry of Health that recommends
Colombians reduce salt consumption to
5 grams a day, to decrease cardiovascular disease and high blood pressure. The
intention now is to strengthen this strategy,
so that by reducing salt consumption, the

© terre des hommes

Why is there excess iodine intake
in Colombia?
According to reports from Refisal, the largest salt processor, packer and distributor
in the country, as well as salt monitoring
data, the mean salt iodine content at the
factory level is 64-66 ppm, indicating that
the salt industry is complying with the standard. In addition, daily salt consumption
in Colombia ranges from 10 to 20 grams,
depending on the region and its customs,
and consumption of processed and ultraprocessed products. About one-fifth of the
total daily energy intake of Colombians
comes from processed and ultra-processed
products, which tend to be rich in salt,
refined fats and sugars (5).
There is concern in Colombia about
the health effects of excessive iodine consumption. Iodine excess can be associated
with an increase in the prevalence of goiter.
Also, thyroid disorders may be higher in
populations with excess iodine intakes. A
study by Iván Escobar found that 60% of
people with goiters presenting at endocrinology consultation in Bogota had autoimmune or Hashimoto thyroiditis as a cause (6).
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consumption of iodine contained in it is
also reduced. At the meeting, Ana María
Higa stressed that the strategy of reducing
salt consumption is fully compatible with
that of salt iodization, bearing in mind that
adjustments to the concentration of iodine
in salt must be based on data on dietary salt
consumption in the population, both from
household use of salt and consumption of
processed foods with salt.
Finally, the representatives of the
Ministry of Health, Claudia Moreno
and Marcela Pico, pointed out that
these two measures should be framed
in an EIC (Education & Information &
Communication) strategy. It was emphasized
that the iodized salt program must prevent
both iodine deficiency and excess iodine
intake, through systematic monitoring of the
population.
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In memorium
In lieu of flowers, donations may be
made to the Salvation Army, 615 Slaters
Lane, Alexandria, Virginia 22313.

of endocrinology and then on the faculty,
remaining there until his retirement in 2017.
Braverman published hundreds of articles
over his career. A past-president of the ATA,
he received many awards, including the
Robert H Williams Distinguished Leadership
Award.
Braverman is survived by his wife,
Miriam (Mimi), sons William and Daniel, and
five grandchildren.

G. Robert (Bob) DeLong
Dr. DeLong was born in Lafayette, Indiana in
1936. He attended Depauw University, graduating with high honors in 1957 and made
Phi Beta Kappa, and Harvard Medical School
cum laude in 1961. He trained in internal
medicine, then did research in developmental
neurobiology at the National Institutes of
Health (NIH). He was chief resident in neurology at the Massachusetts General Hospital.
He was appointed Chief of the Children's
Neurology Unit at MGH and Harvard
Medical School in 1969.
In 1980 he encountered iodine deficiency disorder as a consultant in Ecuador.
His interest in endemic cretinism led to further studies in the Congo, Bhutan, China,
Kazakstan and Siberia. He was a founding
member of ICCIDD in 1986 and co-organizer of the NIH international conference
on Iodine and the Brain in 1988. In 1989
he began a study with Dr Cao Xue-yi and
others of iodine supplementation of pregnant
women in Xinjiang Province, China. Seeking
a method to counter severe iodine deficiency
in the province where iodized salt was not
practicable, he conceived the idea of iodine
supplementation via irrigation water. This
eventually protected some 2.6 million people
in Xinjiang Province.
Dr. DeLong moved to Duke University in 1988 where he retired as Emeritus
Professor of Pediatric Neurology in 2007.
He was a recipient of the the Harvard
Shriver Center Prize for Mental Retardation
Research in 1995; the E.H. Christopherson
Award and Lectureship of the American
Academy of Pediatrics in 2002 – awarded
annually for “contributions to international child health”; and the Child Neurology
Lifetime Achievement Award in 2014.

Lewis Braverman
Lew Braverman was born in 1929 in Boston,
MA, USA, he died on June 10, 2019, in
Boston aged 90 years.
Affectionately known as “Uncle
Lou”, Lew Braverman is recognized as one
of the leading researchers in the study of
thyroid hormone in the second half of the
20th century. He did seminal research on
thyroid physiology and iodine metabolism.
Braverman was also active in trying to reduce the global burden of iodine deficiency.
Braverman cultivated a worldwide network
of trainees and fellows, of whom he had
more than 200 during his career. In 2011,
the ATA created the Lewis E Braverman
Distinguished Award Lectureship to recognize “an individual who has demonstrated
excellence and passion for mentoring fellows,
students and junior faculty; has a long history
of productive thyroid research; and is devoted
to the ATA.”
Braverman was raised in the town of
Quincy, MA, USA. His father was a general
practitioner who worked out of the family
home and his mother helped run the practice.
He attended Harvard College, graduating
in 1951, and received his medical degree in
1955 from Johns Hopkins University School
of Medicine. Braverman held the post of
chief of endocrinology at Tufts St Elizabeth's
Hospital from 1962 to 1975, and the
University of Massachusetts Medical Center
from 1975 to 1998. In 1999, he moved
to Boston University, where he was chief

David Haxton
David P. Haxton (or DPH as he was popularly known) died at age 91 on August 1, 2019
at his home in Greensboro, North Carolina.
He is survived by his six children, 15 grandchildren and one great grandchild. A native
of Canada, he later took U.S. citizenship.
During his career at UNICEF, he
served 12 different posts. He worked for 15
years in South America and held positions
including as Representative in Indonesia and
Brazil before taking up his last assignment in
1980 as UNICEF’s Regional Director for the
then South Central Asia Region (ROSCA)
headquartered in New Delhi, India. He served in India for 8 years until his retirement
in 1988. Of his work in India , David has
said “I had always dreamed of working in
India…it was, without question, the finest of
UNICEF assignments!”
His leadership in addressing iodine
deficiency in children within UNICEF and
internationally was instrumental in founding
the ICCIDD in 1986. He was a founding
member and served as Executive Director of
ICCIDD from 2005 to 2010. Condolences to
the family may be sent to David’s daughter,
Elizabeth, at: dphaxton@gmail.com.
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MEETINGS, NEWS AND ANNOUNCEMENTS

IGN symposium at the
American Thyroid Association
Annual Meeting
An IGN symposium will take place during
the American Thyroid Association Annual
Meeting in Chicago, IL (https://www.thyroid.org/89th-annual-meeting-ata/) on
Thursday, October 31, 2019. The symposium is entitled “Iodine and Health”
(Co-sponsored by the Iodine Global
Network) and the co-Chairs are Prof.

Elizabeth N. Pearce (IGN Coordinator for
North America) and Dr. Angela Leung. The
session will include talks on: 1) Eliminating
Iodine Deficiency - The EUthyroid project
(Henry Völzke); 2) New Insights into the
Mechanism of NIS (Nancy Carrasco); and 3)
Iodine Status in Lactation (Tim Korevaar).

IGN Update at the
European Thyroid
Association Annual
Meeting
The IGN – European Thyroid Association
(ETA) Scientific and Clinical Update,
entitled “The European Iodine Landscape”
will be held on Saturday 7th Sept 2019
08:00h – 13:00h at the Congress Center
in Budapest prior to the start of the 42nd
Annual ETA meeting.

Sonam Kapoor, Indian actress and activist,
emphasizes iodine deficiency and iodized salt
Sonam Kapoor (born 9 June 1985) is one of India's
(‘Bollywood’s) most popular and highest-paid
actresses. The actress took to Instagram to announce
she is iodine deficient. Sonam is a vegan and says
that the easiest way to cover iodine requirements
is by using iodized table salt. In her Instagram
story, she wrote, "Just a note to all the vegetarian
or vegans out there! Please make sure you're using
SALT with IODINE in it. I've just found out I
have an iodine deficiency”. Veganism has many
benefits, but if vegans avoid eating salted food and
do not eat or drink milk products, they may be at
risk for low iodine intakes.

USA Today reports iodine deficiency is one of the most
common nutrient deficiencies in the U.S.
The USA Today newspaper featured a story on August 20, 2019
highlighting that the typical American diet -- which consists of a lot
of grains, sugar, and saturated fats and not enough fruits and vegetables -- is low in certain vitamins and minerals that are essential.
A nutrition report by the Centers for Disease Control and
Prevention found that nearly 10% of the U.S. population has

nutrition deficiencies. Iodine deficiency was listed as a nutrient
commonly deficient in US diets. Common food sources of iodine
include cheese, cow's milk, eggs, iodized salt, and soy milk.
https://eu.usatoday.com/story/news/health/2019/08/20/mostcommon-nutritional-deficiencies/39976101/
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ABSTRACTS

Iodine status pre- and post-mandatory iodine
fortification in Australia: a population study
using newborn thyroid-stimulating hormone
concentration as a marker

The present study aimed to evaluate the effect of
mandatory iodine fortification of bread on the iodine
status of South Australian using newborn thyroidstimulating hormone (TSH). TSH data collected
between 2005 and 2016 (n=211 033) were extracted
from the routine newborn screening program for
analysis. WHO suggests iodine deficiency is indicated when more than 3% of newborns have TSH >5
mIU/l. Newborns were classified into three groups:
the pre-fortification group; the transition group; and
the post-fortification group. The percentage of newborns with TSH > 5 mIU/l was 5·1, 6·2 and 4·6 %
in the pre-fortification, transition and post-fortification groups, respectively. Newborns in the post-fortification period had a 10 % lower risk of having TSH
> 5 mIU/l than newborns in the pre-fortification
group, while newborns in the transitional period had
a 22 % higher risk of having TSH > 5 mIU/l compared with newborns in the pre-fortification period.
However, using TSH as a marker, South Australia
would be classified as mildly iodine deficient postfortification. The authors suggest that re-evaluation
of the current TSH criteria to define iodine status in
populations is warranted in this context.
Public Health Nutr. 2019 Aug 9:1-10. doi: 10.1017/
S1368980019001915.

This paper aimed to identify if a common pattern of
learning and social difficulties can be conceptualized
across recent longitudinal studies investigating the
influence of mild-to-moderate gestational iodine
deficiency (GID) on offspring's optimal cognitive and
psycho-social development. The main studies investigated were in the U.K. Australia and Denmark. In
contrast to severe GID where there is a global negative impact on neurodevelopment, mild-to-moderate
intrauterine iodine deficiency has subtler, but nonetheless important, permanent cognitive and psychosocial consequences on the offspring. This paper
links the results from each study and maintains that
mild-to-moderate GID is associated with a disorder
that is characterized by speed of neural transmitting
difficulties that are typically associated with working memory capacity difficulties and attention and
response inhibition. Greater consideration needs to
be given by public health professionals, policy makers
and educators about the important and preventable
consequences of GID.
Nutrients. 2019 Aug 22;11(9). pii: E1974. doi:
10.3390/nu11091974.
Maternal urinary iodine concentration
and pregnancy outcomes in Iran

The aim of this study was to investigate the relationship between maternal iodine status and pregnancy
outcomes among pregnant Iranian women, considering their baseline thyrotropin (TSH) status. They
used data from the Tehran Thyroid and Pregnancy
Study (TTPS), a two-phase population-based study
carried out among pregnant women receiving prenatal care. By excluding participants with overt thyroid
dysfunction, the remaining participants (n = 1286)
were categorized into four groups: group 1, urine
iodine concentration (UIC) < 100 μg/L; group 2,
UIC between 100 and 150 μg/L; group 3, UIC
between 150 and 250 μg/L; and group 4, UIC ≥
250 μg/L. Primary outcome was preterm delivery.
Preterm delivery occurred in 29 (9%), 19 (7%), 15
(5%), and 8 (4%) women, and neonatal admission was
documented in 22 (7%), 30 (12%), 28 (11%), and 6
(3%) women of groups 1, 2, 3, and 4, respectively.
Preterm delivery was increased among women with
UIC < 100 μg/L, with serum TSH concentrations ≥
4 μIU/mL.
Biol Trace Elem Res. 2019 Jul 27. doi: 10.1007/
s12011-019-01812-5.
Agreement between markers of population
iodine status in classifying iodine status of
populations: a systematic review

Population iodine deficiency is indicated by >3% of
the population with newborn thyroid-stimulating
hormone (TSH) concentration >5 mIU/L, median

urinary iodine concentration (MUIC) <100 µg/L,
or >5% prevalence of goiter in school-age children.
The authors performed a systematic review of studies
assessing iodine status in the population using the
TSH marker and either MUIC or goiter prevalence
in school-age children. The agreement between
markers in classifying iodine status of the population was assessed. 57 eligible studies were included
in the review. The agreement between markers in
classifying the iodine status of populations into the
same category was 65% for TSH and MUIC, and
83% for TSH and goiter prevalence. The TSH marker had a sensitivity of 0.75 and specificity of 0.53
when compared with MUIC, and 0.86 and 0.50
when compared with goiter prevalence. The authors
suggested that re-evaluation of the current criteria for
classifying the iodine status of populations using the
TSH marker is warranted.
Am J Clin Nutr. 2019 Jul 3. pii: nqz118. doi:
10.1093/ajcn/nqz118.
Effects of feed iodine concentrations and milk
processing on iodine concentrations of cows'
milk and dairy products, and potential impact
on iodine intake in Swiss adults

The contribution of milk and dairy products to daily
iodine intake is high but variable in many industrialized countries. Factors that affect iodine concentrations in milk and dairy products are only poorly
understood. The study aim was to: (1) assess the
effect of feed iodine concentration on milk iodine
by supplementing five groups of five cows each with
one of five dosages from 0-2 mg iodine/kg DM; (2)
quantify iodine losses during manufacturing of cheese
and yogurt from milk with varying iodine concentrations and assess the effect of cellar-ripening; and
(3) systematically measure iodine partitioning during
heat treatment and skimming of milk. Milk iodine
reached a near-steady state after 3 weeks of feeding.
Median milk iodine (17-302 μg/l for 0-2 mg iodine/
kg DM) increased linearly with feed iodine. At curd
separation, 75-84 % of iodine was lost in whey.
Dairy iodine increased linearly with milk iodine used
to make semi-hard cheese, fresh cheese and yogurt,
and cellar-ripening had no effect. Heat treatment had
no significant effect, whereas skimming increased
milk iodine concentration by only 1-2 μg/l. Mean
daily intake of dairy products by Swiss adults is estimated at 213 g, which would contribute 13-52 % of
the adults' RDA for iodine if cow feed is supplemented with 0·5-2 mg iodine/kg DM. Thus, modulation
of feed iodine levels can help achieve desirable iodine
concentrations in milk and dairy products, and thereby optimize their contribution to human iodine
nutrition.
Br J Nutr. 2019 Jul 28;122(2):172-185. doi:
10.1017/S0007114519001041
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The authors conducted a school-based cross-sectional
study among 767 children aged 6 to 12 in southwest
Ethiopia. They collected socio-demographic and
other important health related information, dietary
pattern of children was measured using modified
Hellen Keller's food frequency questionnaire, and
iodine status was measured using urinary iodine
concentration level and total goiter rate. They used a
multivariate linear regression model to identify dietary and sociodemographic factors that affect urinary
iodine level among children. Out of the 767 children included in the study, 12% and 4% of children
had grade 1 and grade 2 goiter respectively, and the
prevalence of iodine deficiency based on urinary
iodine concentration was 59%. Age, sex, consumption of taro root (β = -27.4), cabbage (β = -11.7,
Abyssinian cabbage (β = 12.4), and banana (β = 5.6)
were significant predictors of the urinary iodine level.
Over-consumption of goitrogenic foods and underconsumption of iodine-rich foods were prevalent and
associated with lower urinary iodine level.
PLoS One. 2019 Aug 13;14(8):e0221106. doi:
10.1371/journal.pone.0221106.
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Processing Disorder
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Dietary pattern and its association with iodine
deficiency among school children in southwest
Ethiopia

