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Because the Maldives is a country of islands it has been assumed, until now, that iodine deficiency disorders
(IDD) are not a public health problem. However, no systematic scientific survey has been carried out to assess the
status of IDD in the Maldives. This study represents the first IDD survey by the Government of the Republic of
Maldives in association with UNICEF Maldives. Undertaken during June and July 1995, the survey adopted the
EPI 30 Cluster sampling technique, as recommended by the Joint WHO/UNICEF/ICCIDD Consultation. Based
on population proportion to size, a total of 30 clusters were chosen from sampling frames of all 200 islands. A
total of 30 schools and 2834 children aged 6—12 years were surveyed. The total goitre rate was 23.6%, with grade
1 goitre contributing 22.5% of this figure. The prevalence of goitre was greater in girls (26.6%) than in boys
(20.7%). The median urinary iodine level was Ag/dL and 65.5% of children had urinary iodine levels below
10pg/dL. It is evident from this survey that IDD is a public health problem in the Maldives. Hence, efforts to
control IDD should be instituted. The most common method of iodine supplementation is iodised salt. As tested
in a non-representative sample of 39 salt samples, only 8% of salt had adequate iodine levels of approximately
15 p.p.m. Because all the atolls are affected there is a need to introduce universal salt iodization in the country.
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Introduction Methodology
lodine deficiency in the human body leads to a spectrum dfhe Republic of Maldives is an 820 km archipelago located
disorders which are now collectively referred to as iodingouth-west of Sri Lanka and India in the Indian Ocean. It is
deficiency disorders (IDD).lodine-deficient children suffer comprised of approximately 1200 islands, of which about
from lack of concentration, impaired coordination and slug200 are inhabited. The islands are small, rarely exceeding
gishness, which results in poor school performance. It haskne, and low lying with an average elevation of 1.6 m
been estimated that, on average, school children living ighove sea level. The islands are clustered into 26 natural
iodine-deficient areas have 1Q levels which are approXiais (grouped into 20 for administrative purposes). Over
mately 13 points less than those of children living in areasne_quarter of the country’s total population of 235 000 live
with sufficient iodine? o in Male, the administration centre.

Atotal of 117 countries in the world are reported to have This study was undertaken during June and July 1995.

a problem with IDD. Itis estimated that 1570 million peoplel_he outcome variables were goitre prevalence and urinary

in the world today are at risk of iodine deficiency. This con- : .
stitutes 29% of the world’s population. Globally, the preva—IOdIne excretion level (ug/dL). The study population was

lence of goitre is estimated to be 12% of the World,sschool children between the ages of 6—12 years. In general,

population. The prevalence of goitre in the South-east Asii€S€ @ge groups correspond to school grades two and three.
EPI cluster sampling, as recommended by the Joint

region varies from 7% in Mongolia to 44.2% in Nepal, with -

a mean of 139%. WHO/UNICEF/ICCIDD Consultation in November 1992,
Until recently in the Maldives, it had been assumed tha¥as used.The sample size calculation for the survey was

IDD did not pose a threat to public health. This was appakased on an estimated prevalence of 50% with a precision of

ently based on the fact that the Maldives is a country of0% and an alpha error of 5%. Because cluster sampling

islands. The staple diet of the inhabitants is sea fish, whigtesign was used, a design effect of three was assumed. Based

are usually rich in iodine. However, no systematic scientifion this, the sample size was estimated to be 1200. This comes

surveys to assess the prevalence of IDD have been carried40 students per cluster for 30 clusters.

out in the Maldives. Recent study by members of this team in

India’s Nicobar Islands has shown that IDD are a publiCorrespondence address: Dr CS Pandav, Additional Professor,

health problent. This study was undertaken to assess thCentre for Community Medicine, All India Institute of Medical

magnitude of IDD among school children aged 6-12 yeaiSciences, Aansari Nagar, New Delhi 110029, India.

using both clinical and biochemical indicators. Fax: 91 11 686 3522
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All of the 200 inhabited islands were listed with their(20.7%). However, as the sample size was calculated only for
population. A total of 30 clusters were selected from these bgstimating the prevalence in the 8-10 years age group, the
population proportion to size. In each cluster, all school chilsample size may not have been adequate for making compar-
dren in grades two and three were examined. As a resukpns based on age and sex.
some of the children above and below the age group planned The distribution of urinary iodine levels is given in Fig. 1.
were also studied. However, the sample size in the 8-1total of 316 urine samples were analysed for iodine con-
years age group was adequate. tent. Of these, 65.5% had iodine levels below the recom-

Informed verbal consent was obtained from each schoatended level of 10 ug/dL. The median urinary iodine level
principal, teachers of the classes involved and local villageas 6.70 pg/dL.
leaders. All children were clinically examined for goitre by
one person. This opportunity was also used to train and valedine content of water
date other team members in clinical examination of goitreThe iodine content of water in the Maldives is shown in Table
The grading of goitre was done as per the classificatioh. The number of samples examined was small. However,
recommended by the Joint WHO/UNICEF/ICCIDD Consul-this can be considered preliminary information. All of the
tation> water sources had high concentrations of iodine. The iodine

On the spot casual urine samples were collected fromontent of well water was highest with a mean iodine content
every tenth student using wide-mouth screw-capped plastif 38.8ug/L.
bottles. The first child in each school was selected randomly
and then every tenth student was enrolled. Urinary iodin

estimation was done using the wet ashing method describ%’lble 2 Prevalence of goitre among school children by age

by Dunnet al$ Age No. Prevalence of goitre (%) Total goitre
In addition, several samples of water from differeni(years) children GradeO0 Gradel Grade2  rate (%)
sources such as rain water and ground water were also cg_g 579 785 20.8 0.7 21.5
lected for estimation of iodine content. The iodine content iig—10 1963 76.6 22.4 1.0 23.4
water was estimated using the method described by Ke10-12 292 70.5 26.7 2.7 29.4
markaret al’ Salt samples, both packed and loose, were coTotal 2834 76.4 225 11 23.6

lected from the shops in the island for estimation of iodine
content. The iodine content of salt was estimated using the

titration method. All of the laboratory work was undertaken Table 3. Prevalence of goitre among school children by
in the ICCIDD laboratory in Delhi. The data were entered irgender

the database and analysed using the EPI INFO package (Vggy No. Prevalence of goitre (%)  Total goitre
sion 6; Centre for Disease Control and Prevention, Atlant: children Grade 0 Gradel Grade?2 rate (%)
GA, USA).

) No. males 1417 79.3 20.1 0.6 20.7

Inform_atlon was ga_thered.from a sample pf the fam|I|e:NO_ temales 1417 73.4 25 0 16 26.6
on each island regarding their salt consumption and stora.

. T Total 2834 76.4 22,5 11 23.6
practices. In addition, the women were asked whether the
predominantly consumed reef fish or tuna fish, and ques-
tioned about their methods of preparation.

Table 4.lodine content of water from different sources in the

Maldives
Results
A total of 30 schools and 2834 school children in the seveType of water No. samples ~ Mean iodine content (ug/L)
atolls were surveyed. The highest number of students exaiRain water 10 1.65
ined were from Seenu atolh £ 640) and the lowest from Wwell water 5 38.76
Raafu 6 = 239). The age and sex distribution of the studyGround water 3 6.17
children is given in Table 1. Children in the age group oDesalinated drinking water 1 2.90

8-10 years constituted the majority (69.2%) of the popule
tion. The prevalence of goitre in different age groups is given
in Table 2. The overall prevalence of goitre was 23.6%. Th 100

prevalence of grade 1 goitre was 22.5% and grade 2 (visibl &
goitre was 1.1%. The prevalence of goitre was higherinchi = 80
dren above 10 years of age. The prevalence of goitre amo g
different sexes is given in Table 3. As was to be expecte = 60y
girls had a higher prevalence of goitre (26.6%) than did boy i; a0l 345
S .
o . S 21.2 19.6 24.7
Table 1.Age and sex distribution of the study children @ oot :
]
Age (years) No. males No. females Total (%) =z 0
6-8 269 310 579 (20.5) 24 5799 >10
8-10 1010 953 1963 (692) Urlnary iodine levels (pg/dL)
10-12 138 154 292 (10.3) Figure 1. Distribution of urinary iodine levels in school children of the

Total (%) 1417 (50) 1417 (50) 2834 (100) maldives f = 316).
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lodine content of salt samples tive and less prone to observation errors. It gives information
Atotal of 39 salt samples from different companies were colabout the current status of iodine levels in a population.
lected. None of the samples from the companies of Siem Even though fish is part of the Maldives diet, the fish
Trading Company (=7) and Moon Starn(=4) were type, portion or cooking method can mitigate against it as an
iodised. Samples from Flying Mann € 28), however, effective iodine source.
included three samples with an iodine content greater than 15 The iodine content of water was found to be high. The
p.p-m., 19 samples with an iodine content of less than 1&oncentration of iodide in sea water is approximately 50-60
p.p.m. and six samples with no iodine content. In general, they/L. Water from deep wells can provide a major source of
majority of salt samples analysed did not have adequatedine. The rain water that returns iodine to the soil generally
iodine content (i.e. 15 p.p.m. of iodine). has iodine concentrations in the range of 1.848/&.8 One
reason why an area could be iodine deficient is lack of iodine
Rapid assessment of dietary practices related to iodine in its soil, which would be reflected in the ground water. In
deficiency disorder and its control general, iodine-deficient areas have water iodine levels
In the rapid assessment conducted among a few familieshielow 2ug/L, as in Nepal and the state of Uttar Pradesh in
was determined that the average consumption of salt wasdia. According to the findings of this study, desalinated
approximately 10-15 g per person per day. The salt wakinking water had lower concentrations of iodine, whereas
stored in plastic containers and covered. In most householdeIl water was extremely rich in iodine.
it was kept near the fire place. Salt labelled as ‘iodised’ was By and large, the population of the Maldives was con-
available on only a few islands. In general, people did not eatiming salt which was either not iodised or inadequately
reef fish, which are known to consume sea weeds rich iodised. Dietary habits also deprived the residents of the
iodine. Rice and tuna fish formed the staple diet. In manipdine present in sea foods. However, the salt storage prac-
places the head of the tuna fish, which by virtue of contairtices were favourable for the retention of iodine in salt. Thus,
ing the thyroid gland of the fish is rich in iodine, was not usethe population of the Maldives definitely needs iodine sup-
in cooking. Moreover, the fish was cooked unusually in opeplementation measures.

pots, which would lead to loss of iodine by evaporation. The most common method of iodine supplementation is
iodised salt. The Maldives has not yet introduced any inter-
Discussion vention strategy for IDD control. The Maldives receives most

The grading of severity of IDD as a public health problem i®f its salt requirement from private traders in Tamil Nadu in
based on the criteria recommended by WHO/UNICEFIndia. To date, no salt is produced in the Maldives. The
ICCIDD.5> The summary indicators and their interpretation igesults of this survey thus show the iodine content of salt in
given in Table 5. According to these criteria, IDD appears tthe absence of any conscious and deliberate efforts by the
be a mild to moderate public health problem in the MaldivesGovernment to increase iodine levels. The Maldives may
Thus, contrary to the conventional wisdom, IDD poses a pulvequire the introduction of legislation banning the import of
lic health problem in island populations as well as mainlandon-iodised salt.
populations. This has also been demonstrated in the Nicobar Because all of the atolls are affected, there is a need to
Islands of India, as previously mentioned. introduce universal salt iodization in the Maldives. In order
In the assessment of goitre by palpation, intra-observéo have an effective program, the regular monitoring of
variation is acknowledged, especially in the assessmeittdine content in salt at the different stages of production,
between grade 0 and grade 1. The manifestation of goitre distribution and, in particular, at consumption level is essen-
a population is a function of several factors, including age dial. Given that the problem of iodine deficiency has only
which iodine deficiency occurs, sex, and the severity, duraecently begun to be seen as important, efforts are still
tion and status of iodine supplementation measures. In gemeeded to increase awareness of the problem. There is a need
eral, the prevalence of goitre in a population givedo initiate a series of information, education and communica-
information about a region’s historical status with respect ttion activities related to IDD among those groups which have
iodine deficiency. Urinary iodine estimation is more objec-a special interest in seeing the problem eliminated. These
stakeholders, who include IDD experts, non-government
organisations, salt industries, the Government, policy mak-
_Table 5.Summary indicators of iodine deficiency disordersgyg professional communicators, educators, healthcare
in the Maldives providers and agriculturists, would promote appropriate food
Indicator Value  Severity of problem habits, training, curriculum development, lobbying and salt
standards etc. Aresurvey using the same methodology should
be carried out after a period of 3 years to assess the impact of
the universal salt iodization program.

Goitre prevalence (%) 23.60 Moderate
Median urinary iodine (pg/dL) 6.70 Mild
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