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Caribbean children
have ample iodine
intake
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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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