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Gambian women are
iodine sufficient despite
low use of iodized salt
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A new national survey shows that women in The Gambia have optimal iodine intakes
despite poor coverage with adequately iodized salt. Pregnant women are mildly iodine
deficient except in households with iodized salt.
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Women in The Gambia are iodine sufficient, even though only few consume adequately iodized
household salt.

Countries in sub-Saharan Africa are highly
affected by malnutrition, including micronutrient deficiencies. Women of reproductive age, particularly during pregnancy and
lactation, exhibit increased nutrient needs
and are, therefore, vulnerable. Because of
the critical link between maternal and child
nutrition, public health efforts across the
region have turned to ensuring adequate
mother and child nutrition during the first
1,000 days of life.
In The Gambia, nationally-representative data on iodine status are limited and
outdated. An iodine status assessment done
prior to 2000 revealed a median urinary
iodine concentration of 42 μg/L (1), which
classified Gambian school-age children as
moderately iodine deficient. Goiter assessment using palpation was also conducted,
and nationally 16% of children had goiter of
any degree.
From 2000 to 2010, household
coverage with iodized salt increased from
9% to 63.6%. However, because a rapid test
kit was used in the MICS 2010, it is unclear

what proportion of the salt was iodized ade
quately (i.e. >15ppm iodine) (2). The 2013
DHS found that 76% of household salt was
iodized, but no results of adequately iodized
salt coverage were reported.
The Gambian National Micronutrient
Survey (GMNS)
The objective of The Gambian National
Micronutrient Survey (GMNS) was to
obtain updated and reliable information on
the prevalence of micronutrient deficiencies,
including iodine deficiency, in non-pregnant
and pregnant women in The Gambia. It
is hoped that the results will enable stakeholders to formulate evidence-based interventions that will improve the nutritional
status of these vulnerable populations.
Conducted from March to April 2018,
the GMNS was a nationwide, cross-sectional stratified survey. The MICS 2018 served
as a sampling frame. The sample selection
was done separately in each of 14 strata
defined by local government areas (LGAs)
and, within each LGA, in urban and

rural areas. A two-stage sampling procedure
was followed to randomly select households.
Salt samples were collected at each
household. Urine samples were collected
from non-pregnant women of child-bearing
age (15-49 years of age) and pregnant
women. Urinary iodine concentration was
determined at the newly-established Iodine
Global Network Laboratory at the Noguchi
Memorial Institute for Medical Research
in Accra, Ghana. Iodine in salt was analyzed quantitatively using the iCheck Iodine
(BioAnalyt).
Household salt is poorly iodized,
but women are iodine sufficient
The survey found that only 10.8% (95% CI:
8.0, 14.5) of households in The Gambia
consumed adequately iodized salt, and the
mean salt iodine concentration was 8.1
ppm (95% CI: 7.3, 8.9). Less than 5 ppm of
iodine was detected in 51.3% (95% CI: 43.0,
59.6) of the household samples. There were
no significant differences in the proportion
of adequately iodized samples by residence
(urban vs. rural), LGA, or wealth quintile.
However, the mean iodine concentration
was slightly higher in Basse than in other
LGAs.
Nevertheless, the median urinary
iodine concentration in women of reproductive age (n=1287) was 143.1 μg/L
(IQR: 82.1, 229.6), which indicates optimal
iodine intakes according to the WHO criteria (3). A significantly higher median iodine
concentration was found in the youngest
women (15–19 years old), in women with
higher levels of education, and in the highest wealth quintile. Women in the lowest
wealth quintile were found to be mildly
iodine deficient (median UIC = 86.9 μg/L),
which might be related to home production
of salt.
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Pregnant women are mildly iodine
deficient
Most pregnant women in the survey were
between 20 and 29 years of age. The median urinary iodine concentration among all
pregnant women (n=118), and among all
sub-groups, was below 150 µg/L, which
suggests an insufficient iodine intake (3).
Pregnant women from rural areas had significantly lower urinary iodine concentrations
than their urban counterparts (Table 1).
Median UIC is higher in households
with adequately iodized salt
Adequately iodized salt was associated with
significantly higher iodine intakes in both
pregnant and non-pregnant women of
reproductive age (Table 2). Importantly,
pregnant women in households with adequately iodized salt had a median UIC indicative of sufficient iodine intakes.

TABLE 1

Recommendations
• Extending the coverage of iodized salt to
all regions and specific target groups, and
strengthening the salt iodization regulatory monitoring system (including quality assurance at the point of production
and entry) could improve iodine intakes
among those at risk of deficiency.
• As salt iodization has been mandatory
in The Gambia since 2006, there already exists a programmatic foundation to
increase the coverage of iodized salt.
• An improved system would have to be
accompanied by Social and Behavior
Change Communication (SBCC) campaigns to increase the awareness and with
it the demand for iodized salt, targeting
mainly the poorer populations in rural
areas.
• The salt intake, the iodine intake, and
the median urinary iodine concentrations
should be regularly monitored to ensure
adequate iodine status in all population
groups.

Median urinary iodine concentration in pregnant women

Characteristic

n

Median

IQR

All women

118

113.5

50.1, 205.9

Age Group (in years)
15–19
19
20–29
63
30–44
36

96.7
123.3
106.7

49.9, 213.9
65.0, 215.4
42.4, 202.9

0.62

Residence
Urban
Rural

136.5
88.8

92.6, 236.7
41.3, 162.8

<0.01

54
64

P-value

T A B L E 2 Median UIC according to the availability of adequately
iodized salt in the household.

Adequately iodized
household salt

n

Median

IQR

P-value

Non-pregnant women
Yes
94
No
1088

217.9
136.8

136.2, 389.7
79.5, 217.9

<0.01

Pregnant women
Yes
No

273.5
105.3

117.5, 433.9
49.9, 199.9

<0.05

8
102
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86% of the global population
using iodized salt
Progress report submitted to the 72nd World Health Assembly, 20–28 May 2019
Available from: https://apps.who.int/gb/ebwha/pdf_files/WHA72/A72_59-en.pdf

Progress in the elimination of iodine deficiency disorders has been tracked since the
early 1990s. Steady improvements continue
to be made, with only 19 countries estimated to have insufficient iodine intakes
in 2017 (1). This is an improvement from
the estimated 25 countries with insufficient
iodine intakes in 2015, 32 in 2012, 47 in
2007, 54 in 2003 and 110 in 1993. These
data are based primarily on school-age children, and may not reflect the iodine nutrition
status among other population groups.
Pregnant women, infants and younger
children are particularly vulnerable to the
health consequences of iodine deficiency
disorders, which can include impaired fetal
brain development and early mental and
physical child development. More surveys
are including the assessment of iodine status
of pregnant women, but data are still limited. In 2017, out of 69 countries reporting
data for pregnant women, 39 were considered to have insufficient iodine intakes
among pregnant women (1,2).
The number of countries whose
populations are at risk of excessive iodine
intakes (median urinary iodine concentrations ≥300 µg/L) decreased from 13 in 2015
to 11 in 2017 (1). Continuous monitoring
of urinary iodine excretion is needed in
order to adjust fortification programmes, as
susceptible groups within these countries
may be at risk of adverse health consequences such as iodine-induced hyperthyroidism and autoimmune thyroid disease (3).
Control strategy
The preferred strategy for the control of
iodine deficiency disorders remains universal salt iodization, which requires that all
food-grade salt used in household and food
processing be fortified with iodine (4). A
systematic review commissioned by WHO
to assess the effects of fortifying foods,
beverages, condiments, or seasonings other

than salt with iodine alone or in conjunction with other micronutrients on iodine
status and health-related outcomes in all
populations confirmed that evidence for
the efficacy of alternative food vehicles is
very limited (5). Strategies for salt reduction
and salt iodization are compatible, however
monitoring of both salt/sodium intake and
iodine intake at the country level is needed
to ensure that individuals consume sufficient iodine despite reductions in salt intake.
Countries should adjust the concentration
of iodine added to salt based on their own
data regarding dietary salt intake. Nearly
80% (118) of the 148 countries responding
to the module on iodine fortification in the
Global nutrition policy review 2016–2017
(6) had a salt iodization programme, an
increase from 71% in the first policy review
conducted in 2009–2010. Legislation on salt
iodization was mandatory in 81% of these
118 countries. It is further estimated that
86% of households worldwide have access
to iodized table salt (2011–2016) (7), an
increase from 75% in the previous reporting
period 2009–2013.
Iodine supplementation is an additional option for the control of iodine deficiency disorders, particularly for vulnerable
groups such as pregnant women and young
children living in high-risk communities
who are unlikely to have access to iodized
salt. It can also serve as a temporary strategy

when salt iodization is not successfully
implemented. An updated systematic review
on the effects of iodine supplementation for
women during the preconception, pregnancy and postpartum periods was published in
2017 (2). However, data were considered
insufficient for any meaningful conclusions
on the benefits and harms of routine iodine
supplementation in women before, during
or after pregnancy. In the Global nutrition policy review 2016–2017, 15% (21 of
140 countries) of countries implementing a
vitamin and mineral supplementation programme targeted at pregnant women provided iodine, and 8% (9 of 107 countries)
implementing vitamin and mineral supplementation schemes targeted at children provided iodine.
Continuous monitoring and evaluation of programmes to control iodine
deficiency disorders is needed to ensure
that interventions are effective, safe and
equitable.
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Global Scorecard: 30 years of
iodine status monitoring
It has been almost three decades since the
seminal 1990 World Summit for Children,
where the largest group of world leaders
ever convened signed a declaration to safeguard the survival and healthy development
of all children. The elimination of iodine
deficiency disorders (IDD) was adopted
as one of the key targets of a new global
strategy. Throughout the 1990s, national
governments around the world committed
to implementing universal salt iodization
policies and programs in an effort to improve iodine intakes and prevent iodine deficiency-related cognitive impairment.
Tracking progress through regular,
nationally-representative iodine status surveys has become a cornerstone of the global
effort against IDD. New data in school-age
children (and other population groups in the
absence of the former) have been essential
for estimating the current magnitude of
iodine deficiency, tracking effectiveness of
national salt iodization programs, and identifying regions or sub-groups which may
be more vulnerable to iodine deficiency or
excess. With support from IGN, the World
Health Organization has kept abreast of the
countries’ progress and has reported on it
to the World Health Assembly every three
years, most recently this year (see page 4).
In the past three decades only 22 out
of 194 WHO countries have not published
data on the iodine status of their populations (see Figure 2 and Table 1). The largest
among them are Syria (with a population of
18.3 million), Libya (6.5 million), Singapore
(5.8 million), and Congo (5.4 million),
and some of the smallest are island nations
(including Niue, Tuvalu, Cook Islands,
and Palau). Implementation of iodine status
surveys may be challenging for a number
of reasons including ongoing conflict, competing public health priorities, or a lack of
awareness that iodine intakes may be low.
At the same time, it is worth noting that
the countries without any data account for
only about 0.5% of the global population
today, which speaks to the tremendous global commitment and the success of efforts to
achieve optimal iodine intakes.

Global iodine status in 2019
Periodic global updates are designed as a
snapshot of the most recent global progress
towards the elimination of iodine deficiency;
therefore, they include only recent monitoring data (past 15 years, i.e., 2004 – present
for the current update). In 2019, recent data
cover 80% of WHO countries and 98%
of the world’s population; three-quarters
of these data are nationally-representative.
Countries which have not reported new
estimates of iodine status after 2003 are
mostly in Africa (Botswana, Central African
Republic, Chad, DR Congo, Guinea,
Lesotho, Mauritius, Namibia, Rwanda, and
Swaziland) and in Europe, where optimal
iodine intakes thanks to iodized salt are
often taken for granted (Cyprus, Estonia,

Lithuania, Luxembourg, Slovakia, and
Ukraine). According to the recently concluded EUthyroid project, not all population
groups in Europe are iodine sufficient (1),
with pregnant women most at risk of inadequate intakes (2).
Of the 155 WHO countries with
recent data, only two countries are classified
as moderately iodine deficient (Morocco
and Angola), and 18 as mildly iodine deficient (Table 1). This is similar to the number
in 2015-2017 (Figure 1), which reflects that
many countries continue to sustain their
achievement of optimal iodine nutrition
through ongoing commitment to universal
salt iodization. In 2019, less than 8.5% of
the global population covered by recent data
live in countries classified as iodine deficient.

F I G U R E 1 The number of iodine deficient WHO countries has declined between 1993
and 2019. In 2019, most countries have achieved and are successfully sustaining
optimal iodine nutrition. In 1993, the estimate is based on total goiter rates (TGR)
(4), and later on urinary iodine concentration (UIC) in school-age children (SAC) and
other populations groups in the absence of data in SAC (5-7; 2).

2019

No data
Excessive intake
Optimal iodine intake
Insufficient iodine intake
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A number of new surveys came to light in
the past year, and it is optimistic to see a
marked increase in the number of iodinesufficient countries (Figure 1). New national surveys in the Gambia, Jamaica, and
nine other Caribbean Island nations show
that these countries are iodine sufficient.
Additionally, sub-national surveys (which
may not reflect the national situation accurately) were identified, which suggest that
iodine intakes may also be adequate in regions of Algeria, Equatorial Guinea, Greece,
and Guinea-Bissau.
The countries that still remain iodine
deficient are likely to be facing unique and
complex challenges to achieving and sustaining optimal iodine nutrition. IGN con-

tinues to work with partners and national
stakeholders in a number of the iodine deficient countries, including Angola, Burundi,
Madagascar, Mozambique, Russia, Sudan,
and Vietnam and we are encouraged by their
gradual progress and recent efforts. National
surveys have recently been completed or
are ongoing in Colombia, Morocco, Haiti,
Jordan, and Uzbekistan, and these will be
included in the next global update.
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M A P Global status of iodine nutrition in 2019, mapping latest available population median urinary iodine concentration (MUIC)
data for each country.
In three decades of iodine status monitoring, only 22 WHO countries have not assessed or reported the MUIC in their populations (countries in
white). Darker shades indicate higher quality (nationally representative or recent) data. The number of countries in each category is indicated below.

Nationally representative
data, recent surveys
(2004 – present)
Sub-national data
(any administrative level), recent
surveys (2004 – present)
National and sub-national
data, surveys conducted
before 2004
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Global scorecard of iodine nutrition in 2019

Based on the most recent available median urinary iodine concentration (UIC) data from 194 WHO Member States plus Liechtenstein and Palestine. Countries in which
the most recent available survey is older than 15 years (i.e., conducted prior to 2004), are marked with an asterisk (*).
SAC, School-age children; WRA, Women of reproductive age; P, Year published; N, Nationally-representative survey; S, Sub-national survey (any administrative level);
SP, Sub-national surveys, pooled median UIC. For this analysis, the acceptable range of median UICs in school-age children (100–299 μg/L) (3) has been presented as
a single category to indicate that, from a population health perspective, any risks associated with above-adequate iodine intakes are outweighed by the benefits gained
if the population iodine intakes are in this range.

Country or territory

Total
Median
Date of survey
Data
Population
population
UIC (µg/L)		
type
surveyed
(2018)		
			

Afghanistan

36'373'176

171

2013

N

Albania

2'934'363

100

2012

N

Algeria

42'008'054

241

2006-09, 2017

SP

WRA

Andorra

76'953

-

-

-

-

Iodine intake
(3)

Country or territory

Total
Median
Date of survey
Data
Population
population
UIC (µg/L)		
type
surveyed
(2018)		
			

Iodine intake
(3)

SAC (7-12)

Adequate

Cyprus*

1'189'085

120

2000 (P)

S

SAC (6-10)

Adequate

SAC (6-13)

Adequate

Czechia

10'625'250

163

2010

N

SAC

Adequate

Adequate

Denmark

5'754'356

145

2015

S

SAC

Adequate

-

Djibouti

971'408

335

2015

N

SAC

Excessive

Angola

30'774'205

29

2006

S

SAC (8-10)

Insufficient

Dominica

74'308

203

2018

N

SAC

Adequate

Antigua and Barbuda

103'050

174

2018

N

SAC

Adequate

Dominican Republic

10'882'996

223

2012

N

SAC

Adequate

2004, 2005,
2007, 2009-12

SP

SAC (5-14)

Adequate

Ecuador

16'863'425

162

2014

N

SAC

Adequate

Egypt

99'375'741

170

2014-15

N

SAC

Adequate

El Salvador

6'411'558

206

2012

N

SAC

Adequate

Equatorial Guinea

1'313'894

564

2007

S

SAC

Excessive

Argentina
44'688'864
125
			
Armenia

2'934'152

242

2017

N

SAC (10-12)

Adequate

Australia

24'772'247

177

2011-12

N

SAC (5-11)

Adequate

Austria

8'751'820

111

2012

N

SAC (7-14)

Adequate

Azerbaijan

9'923'914

204

2007

N

SAC (8-10)

Adequate

Bahamas

399'285

-

-

-

-

-

Bahrain

1'566'993

247

2012-13

N

SAC (6-12)

Adequate

Bangladesh

166'368'149

146

2011-12

N

SAC (6-12)

Adequate

Barbados

286'388

207

2018

N

SAC

Adequate

Belarus

9'452'113

191

2018

N

SAC (9-13)

Adequate

Belgium

11'498'519

113

2010-11

N

SAC (6-12)

Adequate

Belize

382'444

293

2018

N

SAC

Adequate

Benin

11'485'674

318

2011

N

SAC (6-12)

Excessive

Bhutan

817'054

183

2010

N

SAC (6-11)

Adequate

Bolivia

11'215'674

191

2005

N

SAC

Adequate

Bosnia and
Herzegovina

3'503'554

157

2005

N

SAC (8-10)

Adequate

Botswana*

2'333'201

287

1994

N

SAC

Adequate

Brazil

210'867'954

276

2016

N

SAC

Adequate

Brunei Darussalam

434'076

-

-

-

-

-

Bulgaria

7'036'848

182

2008

N

SAC (7-11)

Adequate

Burkina Faso

19'751'651

99

2014

N

SAC

Insufficient

Burundi

11'216'450

70

2005

N

SAC (7-12)

Insufficient

Cabo Verde

553'335

115

2010

N

SAC (6-12)

Adequate

Cambodia

16'245'729

236

2011

N

SAC (8-10)

Adequate

Cameroon

24'678'234

>300

2014, 2017, 2018 SP

SAC

Excessive

Canada

36'953'765

174

2007-09

N

SAC (9-13)

Adequate

Central African
Republic*

4'737'423

21

1993

S

All

Insufficient

Chad*

15'353'184

213

2003

N

SAC (6-12)

Adequate

Chile

18'197'209

252

2006

N

SAC

Adequate
Adequate

(sample size
		
		unknown)

Eritrea*

5'187'948

175

1998

N

SAC (6-12)

Adequate

Estonia*

1'306'788

65

1995

N

SAC (8-10)

Insufficient

Ethiopia

107'534'882

104

2015

N

SAC

Adequate

Fiji

912'241

237

2009 (P)

S

SAC (8-12)

Adequate

Adults (25-64) Insufficient

Finland

5'542'517

83

2013

N

France

65'233'271

136

2006-07

N

Adults (18-74) Adequate

Gabon

2'067'561

196

2007

S

SAC

Gambia

2'163'765

143

2018

N

WRA (15-49) Adequate

Georgia

3'907'131

298

2017

N

SAC (8-10)

Adequate

Germany

82'293'457

122

2003-06

N

SAC (6-12)

Adequate

Adequate

Ghana

29'463'643

130

2011

N

SAC (6-12)

Adequate

Greece

11'142'161

132

2017, 2018 (P)

SP

Adults

Adequate

Grenada

108'339

142

2018

N

SAC

Adequate

Guatemala

17'245'346

144

2005

N

SAC

Adequate

Guinea*
13'052'608
139
2003
N
					

SAC, Adolescents (6-16)

Adequate

Guinea-Bissau

1'907'268

110

2017 (P)

S

SAC (6-14)

Adequate

Guyana*

782'225

169

1996

N

SAC

Adequate

Haiti

11'112'945

84

2004-05

N

SAC

Insufficient

Honduras

9'417'167

356

2005

S

SAC

Excessive

Hungary

9'688'847

228

2005

S

SAC (10-14)

Adequate

Iceland
337'780
200
2007-08
S
Adolescent
					
girls, WRA
					(16-20)

Adequate

India

1'354'051'854 158

2014-15

N

WRA

Adequate

Indonesia

266'794'980

223

2013

N

SAC (6-12)

Adequate

Iran, Islamic
Republic of

82'011'735

161

2013-14

N

SAC (8-10)

Adequate

Iraq

39'339'753

84

2011-12

N

SAC (6-12)

Insufficient

Adolescent
girls (14-15)

Adequate

Ireland
4'803'748
111
2014-15
N
					

China

1'415'045'928 198

2014

N

SAC (8-10)

Colombia

49'464'683

565

2009-10

S

Adults (>35) Excessive

Israel

Comoros

832'347

-

-

-

-

-

SAC

Insufficient

Italy

59'290'969

8'452'841

71

83

2004, 2007, 2009, SP
			
2010, 2012, 2015

2016

N

SAC

Insufficient

Jamaica

2'898'677

238

2018

N

SAC

Adequate

Japan

127'185'332

265

2013-17

N

SAC (6-12)

Adequate
Adequate

Congo

5'399'895

-

-

-

-

-

Congo, The Democratic Republic of the

84'004'989

249

2007

N

SAC (6-12)

Adequate

Cook Islands

17'411

-

-

-

-

-

Jordan

9'903'802

203

2010

N

SAC (8-10)

Costa Rica

4'953'199

314

2008-09

N

SAC

Excessive

Kazakhstan

18'403'860

183

2011

N

WRA (15-49) Adequate

Cote d'Ivoire

24'905'843

203

2004

N

SAC (6-12)

Adequate

Kenya

50'950'879

208

2011

N

SAC (5-14)

Adequate

Croatia

4'164'783

248

2009

N

SAC (7-11)

Adequate

Kiribati

118'414

-

-

-

-

-

Cuba

11'489'082

176

2011-12

N

SAC (6-11)

Adequate

Korea, DPR of

25'610'672

97

2009-10

N

SAC (6-12)

Insufficient
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Total
Median
Date of survey
Data
Population
population
UIC (µg/L)		
type
surveyed
(2018)		
			

Iodine intake
(3)

Korea, Republic of
51'164'435
432
2013-15
N
					

SAC, Adoles- Excessive
cents (10-18)

Country or territory

Total
Median
Date of survey
Data
Population
population
UIC (µg/L)		
type
surveyed
(2018)		
			

Rwanda*
12'501'156
298
1996
N
					

SAC, Adolescents (5-19)

Iodine intake
(3)
Adequate

Kuwait

4'197'128

130

2014

N

SAC (6-12)

Adequate

Saint Kitts and Nevis

55'850

204

2018

N

SAC

Adequate

Kyrgyzstan

6'132'932

114

2007

N

SAC (8-10)

Adequate

Saint Lucia

179'667

141

2018

N

SAC

Adequate

Lao People's Democratic Republic

6'961'210

103

2013

N

SAC

Adequate

Saint Vincent and
the Grenadines

110'200

132

2018

N

SAC

Adequate

Latvia

1'929'938

110

2010-11

N

SAC (9-12)

Adequate

Samoa

197'695

88

2013

N

WRA

Insufficient

Lebanon

6'093'509

66

2013

N

SAC

Insufficient

San Marino

33'557

-

-

-

-

-

Lesotho*

2'263'010

215

2002

N

SAC (8-12)

Adequate

208'818

-

-

-

-

-

Liberia

4'853'516

244

2011

N

SAC

Adequate

Sao Tome and
Principe

Libya

6'470'956

-

-

-

-

-

Adequate

Liechtenstein

38'155

96

2010

N

SAC (6-12)

Adequate

Lithuania*

2'876'475

75

1995

N

SAC

Insufficient

Saudi Arabia

33'554'343

133

2012

N

SAC (8-10)

Senegal

16'294'270

104

2010

N

SAC (6-12)

Adequate

Serbia

8'762'027

195

2007

N

SAC (6-14)

Adequate

Seychelles

95'235

-

-

-

-

-

Sierra Leone

7'719'729

203

2013

N

WRA

Adequate
-

Luxembourg*
590'321
148
2002
N
					

SAC, Adoles- Adequate
cents (12-14)

Madagascar

26'262'810

46

2015

N

WRA

Insufficient

Singapore

5'791'901

-

-

-

-

Malawi

19'164'728

269

2015-16

N

SAC (5-10)

Adequate

Slovakia*

5'449'816

183

2002

N

SAC (6-12)

Adequate

Malaysia

32'042'458

109

2008

N

SAC (8–10)

Adequate

Slovenia
2'081'260
140
2003-05
N
Adolescents
					(15-16)

Adequate

Maldives

444'259

176

2007

N

SAC (6–12)

Adequate

Mali

19'107'706

69

2005

N

SAC (6–12)

Insufficient

Malta

432'089

-

-

-

-

-

Marshall Islands

53'167

-

-

-

-

-

Mauritania

4'540'068

179

2012

N

SAC

Adequate

Mauritius*

1'268'315

160

1995

N

Adults

Adequate

Mexico

130'759'074

Micronesia, Federated 106'227
States of

264

2010-11, 2012

SP

SAC

Adequate

-

-

-

-

-

Solomon Islands

623'281

328

2007

S

SAC (6-12)

Excessive

Somalia

15'181'925

417

2009

N

SAC

Excessive

South Africa

57'398'421

215

2005

N

SAC (6-9)

Adequate

South Sudan

12'919'053

94

2006

S

SAC (6-12)

Insufficient

Spain

46'397'452

173

2011-12

N

SAC

Adequate

Sri Lanka

20'950'041

233

2016

N

SAC (6-12)

Adequate

Sudan

41'511'526

66

2006

S

SAC (6-12)

Insufficient

Suriname

568'301

-

-

-

-

Adequate

Moldova, Republic of

4'041'065

204

2012

N

SAC

Adequate

Swaziland*

1'391'385

120

1998, 1999 (P)

SP

SAC (6-12)

Monaco

38'897

-

-

-

-

-

Sweden

9'982'709

125

2006-07

N

SAC (6-12)

Adequate

Mongolia

3'121'772

145

2017

N

SAC (6-11)

Adequate

Switzerland

8'544'034

137

2015

N

SAC (6-12)

Adequate

Montenegro

629'219

174

2007

N

SAC (6-11)

-

Adequate

Syrian Arab Republic

18'284'407

-

-

-

-

Morocco
36'191'805
96
2018
S
SAC, Adoles					cents

Insufficient

Tajikistan

9'107'211

139

2009

N

SAC

Adequate

SAC, Adolescents (6-18)

Adequate

Mozambique

30'528'673

60

2004

N

SAC (6-12)

Insufficient

Tanzania, United
59'091'392
204
2004
N
Republic of					

Myanmar

53'855'735

124

2006

N

SAC (6-11)

Adequate

TFYR Macedonia

2'085'051

241

2007

N

SAC

Adequate

Namibia*

2'587'801

216

1998-99

N

SAC (8-12)

Adequate

Thailand

69'183'173

262

2012

N

SAC

Adequate

Nauru

11'312

142

2015

N

SAC

Adequate

Timor-Leste

1'324'094

170

2013

N

WRA

Adequate

Nepal

29'624'035

314

2016

N

SAC (6-9)

Excessive

Togo

7'990'926

171

2005

N

SAC (6-12)

Adequate

Netherlands

17'084'459

130

2006

S

Adults (50-72) Adequate

Tonga

109'008

-

-

-

-

-

New Zealand

4'749'598

115

2011, 2015

SP

SAC (8-10)

Adequate

Trinidad and Tobago

1'372'598

314

2018

N

SAC

Excessive

Nicaragua

6'284'757

196

2007

N

SAC

Adequate

Tunisia

11'659'174

220

2013

N

SAC (6-12)

Adequate

Niger

22'311'375

101

2015

S

SAC

Adequate

Turkey

81'916'871

107

2007

N

SAC (6-14)

Adequate

Nigeria

195'875'237

130

2004-05

N

SAC (9-12)

Adequate

Turkmenistan

5'851'466

170

2004

N

SAC (8-10)

Adequate

Niue

1'624

-

-

-

-

-

Tuvalu

11'287

-

-

-

-

-

Norway

5'353'363

75

2017-18

S

WRA (19-29) Insufficient

Uganda

44'270'563

464

2005

N

SAC (6-12)

Excessive

Oman

4'829'946

191

2014

N

SAC (6-12)

Adequate

Ukraine*

44'009'214

90

2002

N

WRA (15-49) Insufficient

9'541'615

162

2008-09

N

Pakistan

200'813'818

124

2011

N

SAC (6-12)

Adequate

United Arab Emirates

SAC (6-12)

Adequate

Palau

21'964

-

-

-

-

-

United Kingdom
66'573'504
138
2013-14
N
					

SAC, Adolescents (4-18)

Adequate

United States of
America

SAC (6-11)

Adequate

Palestine

5'052'776

193

2013

N

SAC (7-12)

Adequate

Panama

4'162'618

291

2015 (P)

N

SAC

Adequate

Papua New Guinea

8'418'346

170

2005

N

WRA (15-49) Adequate

Uruguay

3'469'551

248

2016

N

SAC

Adequate

Paraguay

6'896'908

296

2015

N

SAC

Adequate

Uzbekistan

32'364'996

141

2005

N

SAC (6-12)

Adequate

Peru

32'551'815

262

2009

N

SAC

Adequate

Vanuatu

282'117

77

2007

N

WRA

Insufficient

Philippines

106'512'074

168

2013

N

SAC (6-12)

Adequate

Venezuela

32'381'221

180

2011

N

SAC

Adequate

326'766'748

190

2011-14

N

Poland

38'104'832

112

2009-11

S

SAC (6-12)

Adequate

Viet Nam

96'491'146

84

2013-14

N

SAC (8-10)

Insufficient

Portugal

10'291'196

106

2010

N

SAC

Adequate

Yemen

28'915'284

122

2015

N

SAC (6-12)

Adequate

Qatar

2'694'849

341

2014

N

SAC (6-12)

Excessive

Zambia

17'609'178

245

2011

N

SAC (7-12)

Adequate

Romania

19'580'634

102

2004-05

N

SAC (6-7)

Adequate

Zimbabwe

16'913'261

220

2005

S

SAC

Adequate

Russian Federation

143'964'709

88

2008, 2010, 2012 SP

SAC

Insufficient
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Monitoring optimal salt
iodization in Latin America
Excerpted from the Latin American Thyroid Society (LATS) statement by Gabriela Brenta, Lorena Montserrat Mosso Gomez, Maria del Carmen Silva Croome and
Helton Estrela Ramos
Available at: https://www.lats.org/wp-content/uploads/Statement_and_Guidelines/Statements/LATS_Statement_on_USI_(english).pdf

Recognizing that iodine deficiency was the
principal etiology of goiter worldwide, in
the 1940s several countries in Latin America
began introducing the use of iodized salt
in order to eliminate the goiter belts. In
Argentina, Dr. Hector Perinetti together with the Health Minister Dr. Arturo
Oñativia conducted a study of endemic
goiter supported by Dr. John Stanbury in
1950. Dr. Mario Pisarev, Dr. Juan Pablo
Salvaneschi and Dr. Gerardo Sartorio carried
on with this project, determining blood thyroid hormone levels, urinary iodine concentration (UIC) and thyroid size by palpation
in school-age children (SAC).
Having recognized this disease as a
public health problem, the World Health
Organization (WHO) established a study
group on endemic goiter with the collaboration of John Stanbury and other
distinguished Latin American experts. In
1961, the Scientific Advisory Committee
of the Pan-American Health Organization
(PAHO) (1) established a panel of scientists
to research endemic goiter which included
Dr. Jorge Maisterrena from the Institute
of Nutritional Diseases in Mexico City;
Dr. Rodrigo Fierro from the University
of Quito and the Technologic Institute of
Quito, Ecuador; Dr. José Barzelatto of the
Salvador Hospital and the University of
Chile; Dr. Yaro Gandra of the University
of Sao Paulo, Brazil; Dr. Luis Carlos Lobo
of the University of Rio de Janeiro and
University of Brasilia; and Drs. Marcel
Roche and Karl Gaede of the Venezuelan
Institute of Scientific Research in Caracas.

Brazil, Ecuador, Peru and
México to ensure permanent
surveillance of iodine nutrition and thyroid function. As a
result, positive steps were taken
to prevent the development of
goiter, such as in Argentina,
where the national law on salt
iodization was finally passed in
1967 (2).

Dr. Eduardo A. Pretell, a founding member of the ICCIDD (now the
Iodine Global Network), is one of the architects of the IDD elimination
program in Peru, initiated in 1966.

The group’s research was continued later
on by several investigators in universities
of Central and South America who were
experts in thyroidology and already working in proximity to foci of endemic goiter
in Argentina, Paraguay, Chile, Colombia,
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In 1980, all consequences of a lack of
iodine, ranging from goiter to mental
retardation, were gathered under the term
“iodine deficiency disorders” (IDD), and
the measurement of UIC became the best
tool to monitor population iodine status
(3). In 1994, in an attempt to reduce the
prevalence of iodine deficiency worldwide,
WHO recommended eliminating IDD by
iodizing all salt for human consumption
(3). The prevalence of goiter as it relates to
iodine nutrition has been studied in SAC
from 13 Latin American countries with the
use of the ThyroMobil model.

Several partners, including the Iodine Global
Network, cooperate in the global effort to
eliminate IDD, and health agencies must
provide sustained leadership to create and
maintain long-term solutions by fortifying
salt with iodine. It is essential to ensure government commitment to universal
salt iodization (USI) and enforcement of
mandatory legislation, solicit the support
of the salt industry to ensure sustained
household access to high-quality adequately iodized salt, and have regular surveillance and monitoring to identify programs
that are not working and require remedial

Photo by Rita Willaert via Flickr.com; CC BY-NC
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Women and children across Latin America have benefited from successful, sustainable universal salt iodization
programs designed to prevent iodine deficiency.

In some of the regions, the prevalence was
very low (3.1%), while in others it reached
25%, with median UIC correlating well
with the iodine levels in the salt. The median iodine content in the salt varied outside
the recommended range of 20-40 parts per
million (ppm), and was greater than 78 ppm
in 83.1% of all samples, demonstrating a
high coverage and reflecting progress against
iodine deficiency in most of the studied
countries (4). Since 2005, WHO has recommended that each country should report
on the national iodine deficiency situation
every 3 years. By 2007, the number of
countries with iodine deficiency (median
UIC <100 μg/L) had declined from 54 in
2003 to 47.

action. Awareness of the consequences of
iodine deficiency among government, salt
producers, and the general public is critical. Optimal iodine nutrition needs to be
accepted as a fundamental right and USI
as the most cost-effective tool to achieve
it. There is also a need to accept that salt
iodization and salt reduction (to prevent
hypertension) are compatible and synergistic
health policies.
IDD elimination programs across
Latin America demonstrate the effectiveness
of mandatory salt iodization in eliminating
IDD in SAC. Their success also reinforces
the importance of achieving equity in high
coverage with adequately iodized salt.

However, there are still questions about
whether the currently proposed criteria for
indicating optimal iodine status in SAC
and pregnant women are correct (5) and
whether median UIC levels between 100
and 150 g/L (i.e. reflecting insufficient
iodine intake) are of concern in pregnant
women when they are likely to have
entered pregnancy with adequate iodine
stores. It is also of crucial public health
interest to confirm whether iodine supplementation improves maternal and child
health outcomes in areas with mild tomoderate iodine deficiency. It is currently
unclear whether the available data on maternal thyroid indices from controlled intervention trials can serve as a surrogate for future
children intellectual development. It is plausible that optimization of maternal thyroid
status through iodine supplementation in
marginally iodine-deficient areas might have
benefits.
A major concern with iodine supplementation in pregnant women has been the
risk of iodine-induced thyroid dysfunction.
In Rio de Janeiro, Saraiva et al. (6) analyzed 629 urine samples of 244 first trimester
pregnant women using inductively coupled
plasma mass spectrometry, and reported a
median UIC of 221.0 μg/L (in the adequate range). Importantly, UIC values in the
excessive range in this study were associated
negatively with subclinical hypothyroidism
(OR = 5.6; 95% CI, 1.0-30.2). The studied
population was considered iodine sufficient,
and the recommendation was that supplementation should not be generally considered, based on the risk association between
excessive UIC and subclinical hypothyroidism. Concern about iodine overexposure
and potential increase of thyroiditis and
subclinical hypothyroidism is also relevant
for the general population. Special attention
and dedicated scientific research has been
motivated in Chile (7–9). Overall, there is
evidence suggesting that iodine supplementation during pregnancy in Latin American
countries must be investigated further in
order to avoid risks.
We also require recent data on salt
consumption in the Latin American population, and on the iodine content of salt used
in food processing as well as in household
salt, in order to ensure adequate iodine
intakes.

I D D N EWSL ET T ER

The Americas were the first region to mark the achievement of virtual IDD elimination, marked by a special symposium at the 2016 Micronutrient Forum in Cancun, Mexico. In the photo: Dr Eduardo Pretell (center) with IGN
representatives from across the Region.

Governments must continue monitoring
the salt iodization levels to make sure they
remain optimal as countries undergo epidemiologic transition. Population-wide mandatory iodization must be supported, but
caution should be used to minimize both,
iodine deficiency and overexposure. Iodine
deficiency and excess will always coexist on
a population level. To prevent excess, complementary “high risk strategies” directed to
subgroups with a higher risk of deficiency
may have to be introduced. Mathematical
models and cost effectiveness studies may be
used to establish the amount of iodine to be
added to salt in each country in the Region.
Local monitoring of population UIC is
essential, as well as population salt consumption surveillance. Finally, it is important that
the amount of iodine in salt should be compatible with the key healthy lifestyle messages to lower salt consumption, but always
use iodized salt, and breastfeed children
under 6 months old and eat dairy products
regularly (as well as fish and seafood, eggs,
milk, fruit and vegetables). Well-designed
combined policies can be compatible and
synergistic.
In 2016, Latin America celebrated
the virtual elimination of iodine deficiency
(10). Nevertheless, insufficient and excessive
iodine intake remains a public health issue,
and governments must continue monitoring
the optimal salt iodization and its impact on
population health in order to sustain progress. With an increasing number of
campaigns recommending reduced salt

consumption, efforts must be made to combine both policies effectively.
In conclusion, LATS strongly supports universal salt iodization and any effort
necessary to assure an adequate iodine
supply to the population.
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Thyroglobulin: a sensitive predictor of infant iodine status
Excerpted from: Farebrother J et al. Thyroglobulin Is Markedly Elevated in 6-to 24-Month-Old Infants at Both Low and High Iodine Intakes and Suggests a Narrow
Optimal Iodine Intake Range. Thyroid. 2019 Feb 1;29(2):268-77.

This study confirms that the use of Tg as a biomarker of iodine intake can be extended to 6- to
24-month-old weaning infants as the association between UIC and Tg concentration follows
the same U-shaped pattern as in other population groups. However, its use as a predictor of
thyroid dysfunction remains to be assessed.
In countries where universal salt iodization (USI) is well implemented, iodine
requirements of young infants are covered
through breast milk (1), but USI may not
meet dietary requirements in later infancy
when infants transition from breast milk
to solid food (2). Home-prepared complementary foods are generally low in native
iodine. Pediatric guidelines recommend that
no extra salt be given to infants during the
first year and that cow’s milk should not be
introduced as a drink before the age of 12
months. It has previously been shown that
weaning infants are at risk of iodine deficiency (3) and may also be vulnerable to thyroid dysfunction with chronic excess iodine
intake (4). Yet, data reporting on iodine
intake in this age group are sparse (5,6).
Thyroglobulin (Tg) is a reliable
biomarker of iodine intake and has been
recommended by the World Health
Organization to complement urinary iodine
concentration (UIC) measured in spot
urine samples in population surveys (7). A
U-shaped association between iodine intake
and thyroid function has been demonstrated for school-age children and pregnant
women (8,9). The aim of the study was to
assess the association of low and high iodine
intakes with Tg and thyroid function in
weaning infants.
Recruiting weaning infants
This was a multicenter cross-sectional study,
which recruited infants aged 6–24 months
(n = 1543; mean age = 12.2±4.6 months)
receiving both breast milk and complementary foods, from seven countries from

areas with previously documented deficient,
sufficient, or excessive iodine intake. The
sites were purposefully selected based on
UIC in school-age children or pregnant
women populations whose iodine intakes
were not considered representative of the
national iodine status in any country (Table
1). Urinary iodine concentration (UIC)
was measured in spot samples, and Tg, total
thyroxine, and thyrotropin (TSH) were
measured using dried blood spot (DBS)
testing.

early infancy but fall over the first year of
life, likely reaching concentrations typical
of adults by about six months to two years
of age.
In this study, DBS-Tg was highest at
sites with both the lowest and highest median UIC, indicating a U-shaped association
(Figure 1). The same U-shaped association
had been documented in other population
groups. However, compared to older children and adults, the optimal iodine intake
range in this age group appears narrow:
median Tg was high (>50 µg/L) at estima-

T A B L E 1 Study sites were selected based on previously reported
iodine intake in school-age children or pregnant women.

Study site

Population

Iodine intake

Amizmiz, Morocco

Pregnant women (n=245)

Deficient

West Kiang, Lower River
Region, The Gambia

School-age children (n=203)

Deficient

Dipolog City, Zamboanga del
Norte, The Philippines

School-age children (n=342)

Deficient

Linfen, Shanxi Province, China

School-age children (n=388)

Sufficient

Zagreb, Croatia

School-age children (n=159)

Sufficient

Kinondoni, Dar-es-Salaam,
Tanzania

School-age children (n=317)

Excessive

Kibwezi, Makindu County, Kenya

School-age children (n=284)

Excessive

Results
Tg is widely recognized to be an effective biomarker of iodine status, and this
study shows that this also applies to 6- to
24-month-old infants. In euthyroid populations with a sufficient iodine intake, median
serum Tg is typically around 10 µg/L (10).
Yet, in the present iodine sufficient infant
populations, median Tg ranged from 24 to
30 µg/L. Circulating Tg levels are high in

ted average habitual iodine intakes <50 µg/
day and at intakes >230 µg/day, whereas in
other population groups, the thyroid appears
to maintain normal activity over a broader
range of iodine intakes (8,9).

I D D N EWSL ET T ER
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Median DBS-Tg, μg/L

T HYRO GLO BULIN

at an increased risk of subclinical hyperthyroidism, at higher intake, increased Tg
concentrations may be part of a physiologic
mechanism to adapt to low and high intake.
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Dipolog City, Philippines
Linfen, China
Zagreb, Croatia
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Kibwezi, Kenya
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F I G U R E 1 Association between urinary iodine concentration (UIC; µg/L) and thyroglobulin measured using dried blood spot testing (DBS-Tg; µg/L) (A) across the
seven study sites and (B) as continuous data.

Error bars in (A) are confidence intervals around the DBS-Tg medians based on 1000 bootstrapped samples. Panel (B) shows a scatterplot of individual values of DBS-Tg versus UIC
in 1019 infants, presented on a log scale for UIC and with a Loess smoothed line.

Although this study was not designed to
define the optimal iodine intake, the results
suggest that the median UIC threshold of
100 µg/L defining adequate iodine nutrition in this group may be too low. The Tg
concentration was markedly elevated in
populations with an habitual iodine intake
equivalent to this UIC. The results suggest
that the median UIC range reflecting opti-

mal iodine nutrition in young infants may
be higher than for older children. Further
studies are warranted to establish the dietary
requirements and the optimal median UIC
range in order to define adequate population
iodine nutrition.
The prevalence of thyroid disorders
was low in the present study, and while
weaning infants with low iodine intake were

Conclusions
• Tg is a sensitive biomarker of iodine
intake in 6- to 24-month-old infants and
follows a U-shaped relationship with
iodine intake, suggesting a relatively
narrow optimal intake range.
• Infants with low iodine intake may be at
increased risk of subclinical thyroid dysfunction.
• In population monitoring of iodine deficiency or excess, assessment of iodine status
using UIC and Tg may be valuable in this
young age group.
• Criteria to define optimal iodine nutrition
in this age group are urgently needed.
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Integrating salt reduction and
salt iodization in Oman
Dr. Izzeldin S. Hussein IGN Regional Coordinator for Middle East and North Africa and Dr. Samia Al Ghannami IGN National Coordinator for Oman

Policies for salt iodization and the reduction of salt consumption to less than 5 g/day are compatible,
cost-effective and of great benefit to public health. However, optimal impact of each requires (a) full
implementation of universal salt iodization as recommended by IGN/WHO/UNICEF, particularly as
more and more countries are going through nutrition transition, (b) effective implementation of salt
reduction policies, including regulation of salt levels in processed foods, and (c) increasing iodine
levels in salt as salt intakes decrease, based on an agreed scale.
The Sultanate of Oman has an established,
advanced system of monitoring of universal
salt iodization (USI) and has been declared
free of iodine deficiency disorders (IDD).
At the country level, close collaboration
between salt iodization and salt reduction
programs is required to ensure their aims are
aligned. There is now a unique opportunity
to implement a strategy to integrate both salt
reduction and salt iodization in Oman.
To support the integration process,
the Iodine Global Network in MENA,
in coordination with the Department
of Nutrition, Ministry of Health, and
in collaboration with WHO Oman and
the Department of Non-Communicable
Diseases, held a joint meeting to develop
approaches to reducing sodium intake at the
population level while ensuring adequate
iodine nutrition in Oman. The meeting set
out to develop a framework for creating
an enabling environment for iodine fortification to complement the existing sodium
reduction strategies, to harmonize the salt
reduction and iodization programs, and to
incorporate salt iodization into the national
nutrition program and all salt reduction
efforts. Agreed upon by all partners, the
framework foresees maintaining the iodine
content of salt at a level that would ensure
optimal population iodine and, at the same
time, markedly reducing salt in the national
diet initially by focusing on highly-salted,
commonly-consumed foods, e.g. bread,

cheese, canned foods, processed meats, and
pickles/condiments.
The initial target of the salt reduction
efforts will be bread—a major source of salt
in the national diet—whilst making sure that
all salt used in bread-baking contains the
required amount of iodine. It was agreed
that the salt reduction should be completed
in stages, e.g. in 10% increments every 10
months, to avoid a sudden major change.
The first 10% reduction was implemented
in early 2018. It was decided that other food

products should be considered for a similar
routine, with first 10% salt reduction to be
implemented universally in early 2019. To
be successful, the program will require a
coordinated approach and involvement of
the industry: cheese manufacturers, processed meat producers, and importers. To
this end, a government guideline was developed to procure only food products complying with the new salt as well as iodine
standards.

Photo by Oudekki Loone via Flickr.com, CC BY-ND 2.0
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As Oman is undergoing nutrition transition, it is important to reduce salt
consumption but ensure that all salt is adequately iodized.
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Taking into consideration the results of both
surveys, the Department of Nutrition at the
Ministry of Health in collaboration with
WHO, the Al-Jisr Foundation and IGN
designed a proposal to address malnutrition and the nutritional risk factors through
actions such as promotion of exclusive breastfeeding, reduction of salt, sugar and fat
intakes, and integration of salt iodization and
reduction programs.

Photo by Hans Birger Nilsen via Flickr.com, CC BY-SA 2.0

In 2017 IGN represented by the Regional
Coordinator, Dr. Izzeldin Hussein, together
with Dr. Samia Al Ghannami, Director
at the Department of Nutrition and IGN
National Coordinator in Oman, participated
in the Oman National Nutrition Survey
(ONNS), carried out to estimate the prevalence and severity of undernutrition, overweight and obesity, anemia, salt and iodized
salt intake, dietary and exercise risk factors

An education program targeting school-children could help drive a reduction in salt intakes and improve
coverage with iodized salt.

for overweight and obesity, and micronutrient deficiencies. The study revealed that
although few people had heard of fortified
flour, more than 65% of the Omani population had heard of iodized salt. This result
could be expected given earlier studies,
which confirmed that more than 97% of salt
sold in the markets and grocery stores was
iodized. Parallel to the ONNS, a STEPwise approach to Surveillance (STEPS)
survey was conducted to provide detailed
information on the risk factors for noncommunicable diseases (e.g. high sodium
intake). As part of the survey, biochemical
measurements included urinary sodium (spot
and 24-hour samples). Although urinary
iodine concentration was not measured, the
study reported the mean daily salt intake to
be 9.5 g in men and 7.4 g in women.

The proposal, which will be implemented over three years, will focus on the
enforcement of effective salt reduction
polices (including adjustment of salt levels
in processed foods and iodine levels in
salt as necessary), and it will support and
sustain the other ongoing efforts of the
health authorities to achieve salt reduction
and sustain the current salt iodization level.
The program will also aim to enhance the
knowledge and awareness among the Omani
population of the link between excessive salt
consumption and health, and the impact of
salt reduction on iodine levels in salt.
The activities carried out as part of the
plan above will also generate more data on
salt consumption patterns, iodine content in
salt and condiments, as well as more information on the knowledge and attitudes
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of the population towards non-iodized and
iodized salt. Based on this information,
actions will be planned to address any shortcomings.
Additional proposals include introducing a school-based education program to
reduce salt intakes and increase coverage of
iodized salt for children and their families
(School-Edu-Salt), and a similar program to
educate and monitor salt/iodine consumption among military personnel.
The above-discussed joint work plan
is in line with the Iodine Global Network’s
strategy and goals to address and advance the
integration of salt reduction and iodization
programs through research, surveys, policy
advocacy, communication activities, and
monitoring and evaluation.
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Indigenous adults in northern
Australia are mildly iodine deficient
Excerpted from: Singh GR, Davison B, Ma GY, Eastman CJ, Mackerras DE. Iodine status of Indigenous and non‐Indigenous young adults in the Top End, before and
after mandatory fortification. Medical Journal of Australia. 2019 Feb;210(3):121-5.

A cross-sectional study found that the median urinary iodine concentrations of young people
in the Top End of the Northern Territory increased following the introduction of mandatory fortification of bread in Australia. However, median levels for some groups, particularly pregnant
women and women of child-bearing age, remain in the mildly deficient range.
Iodine deficiency returned as a significant
public health problem in Australia during
the 1990s. It had historically existed in the
southeast of the mainland and in Tasmania,
but deliberate strategies and unintentional
iodine supplementation had led to its disappearance until it re-emerged in some parts
of Australia (1). In response to national data
indicating mild iodine deficiency, fortification of salt used in bread has been mandatory across Australia since October 2009.
Prior to fortification, Indigenous
young people in the Top End of the
Northern Territory were classified as mildly
to moderately iodine-deficient (2). In this
study, the authors analyzed median urine
iodine concentration (UIC) data from two
longitudinal studies, the Aboriginal Birth
Cohort (ABC) and the non-Indigenous Top

End Cohort (TEC), reported both pre- and
post- mandatory fortification. The cohorts
are part of the Life Course Program based
in Darwin (3,4). For the Indigenous ABC
group, “pre-fortification” refers to data from
2006–2007; for the non-Indigenous TEC
group, it refers to data from 2007–2009. For
both groups, “post-fortification” refers to
data collected in 2013–15. Spot urine samples were analyzed at the Institute of Clinical
Pathology and Medical Research (ICPMR)
at Westmead Hospital in Sydney. The prefortification data for the two cohorts are the
only Australian data on the iodine status of
non-clinical adult populations.
Iodine status pre- and postfortification
The pre-fortification values for each group

F I G U R E 1 Distribution of urine iodine concentration values by sex, indigenous
identification, and location of residence, pre- and post-fortification
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were substantially below the minimum
desirable level of 100 μg/L, also when compared by urban vs. rural residence (80% of
Indigenous participants lived in remote areas
at both assessments) (Table 1). Although
the median UICs for Indigenous and nonIndigenous urban participants were not
significantly different, levels were significantly lower for Indigenous participants in
remote locations (53; IQR, 28–75 μg/L).
Among non-Indigenous urban participants,
the median UIC was significantly lower for
non-pregnant women than for men (Figure
1).
The median UIC among young people in the NT Top End increased substantially after mandatory iodine fortification was
introduced. The median UIC for all participants who were assessed at both time points
was 101.0 (IQR, 66–163) μg/L, significantly higher than pre-fortification (Table
1). However, the median UICs for remote
Indigenous participants (94.0 μg/L; IQR
63–152 μg/L) and for urban non-Indigenous
non-pregnant women were still slightly
below recommended level (Figure 1).
Despite the small sample size, urinary
iodine was assessed in 22 pregnant women
pre-fortification (18 remote Indigenous,
four urban Indigenous participants) and in
24 women post-fortification (14 remote
Indigenous, seven urban Indigenous, three
urban non-Indigenous participants). The
median pre-fortification concentration was
48.0 (IQR, 36–67) μg/L, the median postfortification level 93.0 (IQR, 62–171) μg/L;
both values were below the recommended
minimum of 150 μg/L.
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T A B L E 1 Median urinary iodine concentrations of nonpregnant participants, pre- and post-fortification

		Pre-fortification*

Post-fortification†

All non-pregnant participants

Number of participants		

589

Sex (men) 		

277 (47%)

508
229 (45%)

Urinary iodine (µg/L), 		
median (IQR)

58 (36–88)

103 (67–167)

Non-pregnant participants assessed at both time points

Number of participants		

368

Sex (men) 		

180 (49%)

368
180 (49%)

Urinary iodine (µg/L), 		
median (IQR)

58 (35–83)

101 (66–163)

IQR = interquartile range. *Indigenous participants: 2006–2007;
non-indigenous participants: 2007–2009. † Both groups: 2013–2015

Iodized salt in bread: is it enough?
Iodization of salt used in bread is the most
likely explanation for the increased urinary
iodine levels. The results of this study are
consistent with the change in UIC predicted
on the basis of the iodine concentrations in
bread after fortification and the bread intake
in remote areas reported in national surveys
(5). The estimated median intake by remote
Indigenous women rose from 72 μg to 132
μg per day after fortification. Bread consumption varies widely between individuals,
and lower consumption could explain the
smaller increases in some population groups.
The UIC interquartile range was
generally broader after fortification became
mandatory. This is expected, as bread is not
eaten in the same amounts each day. A similar phenomenon was observed in Tasmania
during the voluntary iodine fortification
program (6).
The median UIC values for our
populations were lower than reported by
national surveys: the median UIC for adults
aged 18–24 years in the general Australian
population (2011–12) was 138 μg/L for the
Indigenous Australian population (2012–13),
135 μg/L (7). Median UIC was similar for
Indigenous men and women (135 v 134
μg/L) (7) but was higher for men than
women in the general Australian population
(131 v 118 μg/L) (8). The differences
between the present results and those of
national surveys are probably explained by
differences in the characteristics of participants in our Life Course Program, reflecting
the fact that national and state-level results
can mask local variations.
Despite the rises in median UIC,
the values for women of child-bearing age

remained in the mildly deficient range; further, the median UIC for pregnant women
was low, and the median UIC for pregnant
Indigenous women in remote locations was
less than half the recommended level for
pregnant women, suggesting that iodine
supplementation — recommended by the
National Health and Medical Research
Council for all pregnant and breastfeeding
women — was not being practised. The
results of this study suggest that pregnant
women living in previously iodine-deficient
parts of Australia may still be iodine-deficient; this question requires further investigation. In addition, targeted interventions
may be needed to improve iodine intake in
vulnerable populations.

The known: Iodine deficiency re-emerged in Australia in the 1990s, motivating mandatory fortification of bread
with iodized salt in 2009.
The new: The median urinary iodine
concentration of 368 young Northern
Territory residents increased from 58
μg/L (interquartile range [IQR], 35–83
μg/L) to 101 μg/L (IQR, 66–163 μg/L)
after fortification became mandatory.
Urban Indigenous and non-Indigenous
participants achieved adequate iodine
levels, but remote Indigenous and urban
non-Indigenous women were still mildly
iodine-deficient.
The implications: Although iodine
fortification has generally been successful, targeted interventions are needed
to improve intake by some Australians,
particularly women of child-bearing age.
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MEETINGS AND ANNOUNCEMENTS

International Thyroid Awareness Week
(ITAW) in the Philippines
Dr. Teofilo O.L. San Luis, Jr. IGN National Coordinator for the Philippines

The Kraków Declaration signed by all participants of the seminar
in Roxas City, who have been made aware of the role of iodine
deficiency in thyroid disorders.

Now in its 11th year, the World Thyroid
Day (May 25) and the International Thyroid
Awareness Week (ITAW) remind us of our
responsibility towards the millions living in
the world with iodine deficiency, the many
children and pregnant women with thyroid
diseases, and those lacking access to healthcare facilities or a doctor.
In the Philippines, we celebrated with
two events: the Thyroid Summit on May

information to participants on the key
22 in Manila, and a capacity-building &
role of iodine deficiency in the developcommunity awareness seminar on May 29
ment of thyroid disorders, in particular the
in Roxas City, to bring attention to "The
2018 Kraków Declaration (EUthyroid).
Many Faces of Thyroid Disorders," which
The Undersecretary of the Department
was this year’s theme.
of Health, the Director of the Disease
The Thyroid Summit brought together
health professionals involved in thyroid care, Prevention & Control Bureau, and the
Department of Health officials, patient orga- Thyroid Program Manager led in the
signing of the Declaration.
nizations, local government units (LGUs) &
Established by the European Thyroid
others to discuss thyroid concerns and the
strategies for developing partnerships dedica- Association (ETA) in 2008 and joined by
the American Thyroid Association (ATA)
ted to thyroid disease prevention & control.
and the two other sister associations, the
The following four strategic pillars of strong
Asia Oceania Thyroid Association (AOTA)
partnerships were identified:
and the Latin America Thyroid Association
1) Collaborative and coordinated activities
(LATS), as well as by the International
of partner organizations
Thyroid Federation (ITF), World Thyroid
2) Community organizing and awareness
Day (WTD) on 25th of May is the day
campaigns
3) Capacity building and training of
created for and dedicated to the hundreds
stakeholders
of millions of individuals around the world
4) Administrative and operational policies to living with a thyroid problem.
improve availability and access to patient
diagnostic and
therapeutic care.
The Roxas City event
was directed particularly to primary care
physicians and village
health workers as the
frontliners in screening and assessing
population groups for
thyroid disorders and
making appropriate
referrals. Both events
were an opportuDr Teofilo San Luis (center) was a guest at the nationwide Radio DZXL to discuss “The Many Faces
of Thyroid Disorders.”
nity to disseminate

National Workshop in Bogotá, Colombia
On June 6–7, 2019, the Colombian Ministry of Health will hold a workshop to disseminate the findings of a new iodine nutrition survey
to key stakeholders and plan the next steps, which may include additional interventions in vulnerable groups or adjustment of the existing
regulation guiding the level of iodine in iodized salt for optimal health, in response to the new population data. The survey was conducted
with technical assistance from IGN’s Regional Coordinator, Dr. Ana Maria Higa Yamashiro and IGN National Coordinator for Colombia,
Dr. Iván Darío Escobar, who will attend the workshop. Findings from the survey will be disseminated later in 2019.
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17th LATS Congress,
Buenos Aires

The 17th Latin American Thyroid Society
Congress will take place on June 20–23, 2019
in Buenos Aires, Argentina. Dr. Elizabeth
Pearce (IGN Regional Coordinator for North
America), representing the American Thyroid

Association, will give a presentation on the
key changes in ATA Pregnancy and Thyroid
Guidelines (published in 2017), which include
a recommendation on iodine supplementation. IGN National Coordinator for Brazil,
Dr. Eduardo Tomimori, and IGN National
Coordinator for Argentina, Dr. Maria del
Carmen Silva Croome will also give presentations. The meeting will be an opportunity to
share with the delegates the LATS Statement on
Universal Salt Iodization, which supports USI
as the key strategy for achieving optimal iodine
nutrition in all populations, including pregnant
women. The statement also encourages reducing salt consumption, whilst making sure that
all salt we choose to consume is iodized.

DFS Consultation Workshop
4–5 April 2019, Seattle, WA

Members of the DFS Steering Group in Seattle on 4-5 April, 2019.

To address the growing global interest in
expanding the nutrients added to salt, including
formulations with both iodine and iron, or
double fortified salt (DFS), a global consultation
has been underway to review the available scientific evidence and practice of DFS. After six
months of development of background papers,
the Steering Group of the DFS consultation
met on 4–5 April, 2019 with the authors of the
background papers to review and critically analyze the available evidence and information gap

to better define opportunities, risks, and
challenges related to DFS. IGN members of
the Steering Group include Jonathan Gorstein
(IGN Executive Director), Robin Houston
(IGN Senior Advisor), and Becky Tsang (DFS
Project Manager). A second Consultation
Workshop will take place at the end of 2019,
during which guidance for countries will be
developed, based on all available evidence, on
the optimal conditions under which the use of
DFS may be considered.

IGN satellite
event at the
42nd Annual
Meeting of
the ETA
The Iodine Global Network
will hold a satellite symposium
ahead of the European Thyroid
Association’s annual meeting,
on Saturday, 7 September 2019,
at the BCC Budapest Congress
Center, Budapest, Hungary.
The symposium will serve as a
scientific and clinical update on
iodine deficiency disorders and
will include, among other topics,
national and regional updates
on the progress against IDD,
iodine deficiency and excess in
pregnancy (including the use of
thyroglobulin as an effective biomarker), barriers to iodized salt
consumption, and the situation
in Europe post-EUthyroid. To
find out more and to register,
visit http://www.eta2019.com/
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Despite longstanding voluntary salt iodization in
Switzerland, data suggest inadequate iodine intake
in vulnerable populations. This was a cross-sectional
national study in school-age children (n = 731),
women of reproductive age (n = 353) and pregnant
women (n = 363) to measure urinary iodine concentration (UIC) and urinary sodium concentration
(UNaC) and compare it with national data from
1999, 2004 and 2009. The median UIC (bootstrapped 95% CI) was 137 µg/L (131, 143) in school
children, 88 µg/L (72, 103) in non-pregnant women
and 140 µg/L (124, 159) in pregnant women.
Compared to 2009, the median UIC increased
modestly in school children (P < 0.001), but not
in pregnant women (P = 0.417). Estimated sodium
intake exceeded the recommendations in all population groups. The prevalence of thyroid disorders in
women was low, but Tg was elevated in 13% of the
pregnant women. The authors concluded that iodine
intake is borderline sufficient in women despite
satisfactory iodization of household salt. Increasing
iodine levels in salt may not improve iodine intakes if
iodized salt is not widely used in processed foods.
Andersson M et al. Eur J Nutr. 2019 Mar 1. doi:
10.1007/s00394-019-01927-4. [Epub ahead of print]
Excess iodine intake: sources, assessment,
and effects on thyroid function

This review describes the association between excess
iodine intake and thyroid function, it outlines potential sources of excess iodine intake and the physiological responses and consequences of excess intakes.
The authors provide guidance on choice of biomarkers to assess iodine intake, with an emphasis on
the UIC and thyroglobulin. In some people, excess
iodine intakes may precipitate hyperthyroidism,
hypothyroidism, goiter, and/or thyroid autoimmunity. Individuals with preexisting thyroid disease or
those previously exposed to iodine deficiency may
be more susceptible to thyroid disorders after an
increase in iodine intake. Thyroid dysfunction due to
excess iodine intake is usually mild and transient, but
iodine-induced hyperthyroidism can be life-threatening in some individuals. Excess iodine intakes may
arise from consumption of overiodized salt, drinking
water, animal milk rich in iodine, certain seaweeds,
iodine-containing dietary supplements, or a combination of these. The median urinary iodine concentration (UIC) of a population reflects the total iodine
intake from all sources and can accurately identify
populations with excessive iodine intakes.
Farebrother J et al. Ann N Y Acad Sci. 2019 Mar
20. doi: 10.1111/nyas.14041. [Epub ahead of print]

Iodine in edible seaweed, its absorption,
dietary use, and relation to iodine nutrition
in Arctic people

Iodine deficiency among Italian children and
adolescents assessed through 24-hour urinary
iodine excretion

Seaweed is rich in iodine and it is a common component in Arctic cuisines, but data on its intake and
impact are lacking. This study aimed to (1) measure
iodine content of dietary seaweed (Chondrus crispus and Ascophyllum nodosum) in Greenland, (2)
estimate iodine absorption, and (3) assess the impact
on iodine intake in Arctic people. A hunter in
East Greenland donated household seaweed for (1)
measurement of iodine content and (2) ingestion of
45 g by each of eight individuals with subsequent
urine collections. In Ammassalik, 96% of 50-69-yearold Inuit reported on the frequency of intake of
seaweed and provided a spot urine sample for iodine
measurement. The iodine content was 47 and
102 mg/g, respectively. An estimated 1.1 and 1.9 mg
of the ingested 2.1 and 4.6 of iodine were excreted
in the urine within 2 days. More than 66% of Inuit
reported some dietary use, and 41% (109 of 268)
reported eating seaweed weekly. In conclusion, the
iodine content of edible seaweed in the Arctic is very
high and bioavailable. Dietary intake contributed to
the recommended iodine intake level, but the marked variation in iodine excretion calls for evaluation
of its effect on thyroid function.
Andersen S et al. J Med Food. 2019 Apr;22(4):421426. doi: 10.1089/jmf.2018.0187.

This study aimed to evaluate the iodine intake of
school-age children and adolescents using UIE
measurement in 24-h urine collections in 1,270 healthy boys and girls aged 6-18 y (mean age ± SD: 10.3
± 2.9) from 10 Italian regions. Daily iodine intake
was estimated as UIE/0.92, assuming that about
92% of dietary iodine is absorbed. According to the
Dietary Reference Values for iodine of the European
Food Safety Authority (EFSA), 47.2% of the participants had inadequate iodine intake, with a higher
prevalence among girls (54.6%) than boys (40.2%)
(P<0.001). Although UIE and 24-h urinary volumes
increased with age (P<0.001), a progressive decrease
in the percentage of subjects with iodine excretion
<100 µg/24 h (P<0.001) was observed, while there
was no significant difference in the percentage of
subjects with UIC <100 µg/L. No significant association was detected between BMI z-score and UIE
(P=0.603) or UIC (P=0.869). The authors concluded
that the simple measurement of UIC could lead to
underestimation of the occurrence of iodine deficiency in younger children, because of smaller urine
volumes associated with age producing spuriously
higher iodine concentrations.
Campanozzi A et al. Am J Clin Nutr. 2019 Apr
1;109(4):1080-1087. doi: 10.1093/ajcn/nqy393.

Iodine status of reproductive age women and
their toddlers in northern Ghana improved
through household supply of iodized salt and
weekly indigenous meal consumption

Medico-social effectiveness of biological
monitoring of iodine deficiency status
(IDS) among women of reproductive age
in Kazakhstan

This study aimed to assess and improve iodine status
in childbearing age women (all lactating women)
and their toddlers in northern Ghana, a geographically and socioeconomically vulnerable region.
The authors provided a weekly supply of household
iodized salt and community-based feeding of native
Hibiscus Sabdariffaa leaves meal (HSM) prepared
with iodized salt to women and their toddlers in
intervention (n = 60) vs. control group (n = 60).
For women, both median UIC values for intervention (57.4 µg/L) and control group (65.1 µg/L) indicated insufficient intakes. At endpoint, the median UIC
in the intervention group (123.6 µg/L) was significantly higher (p = 0.008) than in the control group
(59.7 µg/L), indicating that the intervention was
effective at improving iodine status. Furthermore, a
decreased median UIC among lactating mothers does
not necessarily imply lower iodine status for their
breastfed toddlers. There is a need to reassess the
situation and challenges preventing populations from
benefiting from the USI policy in Ghana.
Kubuga CK, Abizari AR, Song WO. PLoS One.
2019 May 31;14(5):e0216931. doi: 10.1371/journal.
pone.0216931.

In 2012-2014, a survey included 2,342 women to
measure their urinary iodine concentration (n=2,242)
and measure iodine concentration in their household
salt (n=2,284) in order to determine the medical and
social effectiveness of biological monitoring of iodine
deficiency. The study revealed that in the eastern
Kazakhstan the relative risk (RR) of iodine deficiency was 1.1 times higher (95% CI: 0.35-3.61; Z
statistic = 0.192) among respondents from households
where the salt was not sufficiently iodized (≤15 mg/
kg). In the Pavlodar region, the RR was 0.5 and in
the Zhambyl region about 2 times higher when salt
was not sufficiently iodized. The authors concluded
that biological monitoring of iodine deficiency,
especially among pregnant women, may help detect
the risk of IDD in newborns, and lead to the use of
timely and targeted preventive measures.
Beisbekova A. et al. Ann Agric Environ Med. 2019
Mar 22;26(1):73-77. doi: 10.26444/aaem/90718.
Epub 2018 Jun 1.
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