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Iodine deficiency disorders in CarNicobar (Andaman and
Nicobar Islands)
A. K. MALLIK, C. S. PANDAV, D. P. ACHAR, K. ANAND, J. LOBO,
M.G.KARMARKAR, L.M.NATH

ABSTRACT
Background. The term 'Iodine deficiency disorders' (IDDs)

reflects the spectrum of health effects due to iodine deficiency
at all ages. So far, no survey for 100 has been carried out in the
Andarnan and Nicobar Islands (A&N). Therefore, we aimed to
determine the status of IDDs at Car Nicobar Island and to
assess the iodine content of salt available for consumption on
the island.

Methods. The study population comprised tribal school
children between 7 and 18 years of age in government schools
of Car Nicobar, A&N. Children were selected from each school
by the simple random sampling method using the random
number table. The same sampling method was used for each
school till completion ofthe desired sample size for that school.
Casual urine samples (in screw-capped plastic bottles for
iodine estimation) and blood samples (on NO.3 Whatman filter
paper for TSH estimation) were collected from a randomly
selected sub-sample of students. Salt samples for iodine
estimation were collected from 'captains' (village headman) of
each village and the headmasters of the schools and 'can-
teens' in government retail outlets in the villages.

Results. Of the 969 children surveyed, 160 (16.5%) had
goitre. The prevalence was significantly more among females
(23.6%) than males (9.7%). Analysis of 105 urine samples
showed that the median urinary iodine excretion level was 7.0
IJg/dl. The median TSH values in subjects was 5.7 mUlL. Fifty
(82.5%) ofthe 54 salt samples had adequate iodine ~15 parts
per million).

Conclusions. IDDs pose a mild-to-moderate public health
problem in Car Nicobar Island. The supply of iodized salt and
its iodine content was found to be satisfactory at the time of the
study.
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INTRODUCTION
Iodine deficiency is the world's single most significant cause of
preventable brain damage and mental retardation. 1 The clinical
and subclinical manifestations of iodine deficiency are collec-
tively included in the term 'Iodine deficiency disorders' (IDDs).2
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IDD encompasses a variety of conditions including goitre, mental
disorders and milder psychomotor defects, abortions, still-births
and increased perinatal and infant mortality.

One hundred and seventeen countries in the world are known
to have IDD. It is estimated that 1570 million people are currently
at risk of iodine deficiency in the world constituting 29% of the
world's population. The global prevalence of goitre has been esti-
mated to be 12%.1

In India, it has been estimated that out of a population of 834
million, 270 million people are at risk, 79 million have goitre, 12.2
million are cretins and 6.6 million have mild neurological disor-
ders.' Out of 457 districts, 239 have been surveyed for goitre by
the Government ofIndialState Governments. Of these, 197 dis-
tricts have iodine deficiency and are endemic for goitre.' It has
also been estimated that with every passing hour, 10 children are
born in the country who will not attain their optimal mental and
physical potential due to neonatal hypothyroidism.' All this
makes India one of the major endemic areas for IDDs.

It has been observed all over the world that environmental
iodine deficiency is not restricted to the mountainous regions, but
is widespread in the sub-mountainous regions, flood -prone areas
in the plains, riverine and coastal areas and oases.' In India, IDDs
are not limited to the Himalayan mountain regions only, but are
also widespread in the sub-Himalayan flatlands (terai), plains
(especially those subjected to annual flooding), riverine areas,
deltas and even coastal regions."

No data are available on the prevalence of IDDs in Andaman
and Nicobar Islands (A&N). However, the available records of
Govind Ballabh Pant Hospital, Port Blair (the only referral hospi-
tal in the capital of A&N Islands), show that a number of patients
with goitre are operated upon every year and are seen in the
outpatient department and in the community.

Therefore, we aimed to determine the status of IDDs at Car
Nicobar, A&N and assess the iodine content of salt available for
consumption in Car Nicobar Island.

METHODS
Study setting
A&N constitute a group of 572 islands spread over 700 km in the
south of Bay of Bengal. The archipelago is separated from the rest
ofIndia by 1200 km of sea. Only 38 islands are inhabited, out of
which 12 are in the Nicobar group of islands. There are two dis-
tricts in A&N-Andaman and Nicobar. The total estimated popu-
lation of A&N Islands according to the 1991 census was 278 000.
The overall literacy rate of A&N was 73.8% (males 79.7%,
females 66.2%). Car Nicobar is a small flat island situated about
150 nautical miles from Port Blair.' The tribal people of this island
consume plenty of sea fish and seafood which is probably rich in
iodine. There are 16 villages in Car Nicobar Island and there are
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13 government schools situated in different villages. Schools are
located in such a manner that these are easily accessible to all the
villagers. Education in this tribal area is free up to senior second-
ary level. This and the near-universal Christianity explains the
almost complete enrolment of children in schools. Every village
has a large communal hut and captains (village head), and there
is one chief captain for the whole of Car Nicobar.

The study population was distributed over 13 government
schools in the island. The minimum number of study subjects to
be examined from each school was proportionate to its size.

The study subjects were selected from each school by simple
random sampling method using the random number table. The
same sampling method was followed for each school till the
completion of the desired sample size.

The study was conducted at Car Nicobar from December 1992
to January 1993 among tribal school children between 7 and 18
years of age. The sample size of 900 was based on an expected
prevalence of 10% (as has been found in other coastal areas); II
precision of20% (i.e. prevalence between 5% and 12%) and an
alpha error of 5%.

Measurement of IDD
Both clinical and biochemical indicators as suggested by the Joint
WHO/UNICEF IICCIDD consultation (1992) were used.'? These
were:

Clinical: Goitre prevalence (Table I)
Biochemical: Urinary iodine excretion (UIE) pattern and serum
thyroid stimulating hormone (TSH)

Estimate of goitre prevalence. The investigator was trained in
clinical examination of the thyroid in the Endocrinology Clinic at
the All India Institute of Medical Sciences (AIIMS) and an urban
slum which is being served by the Centre for Community Medi-
cine, AIIMS, New Delhi.

TABLE1. Grading of goitre by palpation method

Grade Description

o No palpableor visiblegoitre.
I A mass in the neckthat is consistentwith an enlargedthyroid

that ispalpable but not visible whenthe neckis in the normal
position.It movesupwardin the neck as the subjectswallows
Nodularalteration(s)can occurevenwhenthe thyroidis not
enlarged.

2 A swellingin the neck that is visible when the neck is in the
normal position and is consistentwith an enlargedthyroid

whenthe neckis palpated.
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UIEandTSH level. The UIE level is a useful laboratory marker
of iodine deficiency. For community surveys, casual samples are
used. It is practical to collect at least 75 samples from a group to
allow for variations in the subjects' hydration and other biological
variations. 10 It has also been recommended that a minimum of 40-
50 samples are required." Therefore, we decided to collect urine
as well as blood samples from 10% of the total study subjects and
the minimum sample size was calculated to be 90.

A single casual urine sample was collected on the spot for
estimation ofUIE. These were stored in iodine-free, wide-mouthed,
screw-capped, plastic bottles with toluene (sulphur-free AR Grade
BDH) added as preservative. On an average 30 ml of urine was
collected from each individual. The samples were analysed at
AIIMS. The urinary stable iodine estimation was done by the
modified alkali ash method of Karmarkar et al. 13

A blood sample was collected on No.3 Whatman filter paper,
from all those individuals whose urine sample was collected. The
finger prick was made by a sterile lancet and a few drops of whole
blood were collected on the filter paper strip which, after drying,
was preserved in a specially designed envelope with an inner
lining of black paper. The samples were stored in a deep freezer
and were analysed at AIIMS within a month. Serum TSH was
determined by radioimmune assay (RIA) using the adapted spot
assay technique in the Department of Laboratory Medicine,
AIIMS. The normal range was between 0.3 mUlL to 5 mUlL.

Salt sample for iodine content
From each village, salt samples were collected for iodine estima-
tion from two village captains, one headmaster and the Elango
Hilango Limited (EHL) Canteen (Co-operative society). The salt
samples were analysed at the Centre for Community Medicine,
AIIMS by the titration method for iodine estimation.'?

RESULTS
A total of969 school children between 7and 18 years of age were
examined clinically. Urine and blood samples. were collected
from a sub-sample of 105 school children. Of the 969 children,
402 (41.5%) were 7-12 years old and 567 (58.5%) were 13-18
years old. There were 495 (51.1%) males and 474 (48.9%)
females. The male:female ratio of the study sample was similar to
the sex ratio of the school children in Car Nicobar. Over 95% of
the enrolled children were actually attending school. Thus, the
study population was representative ofthe school children of Car
Nicobar.

Table II shows the age and sex prevalence of goitre. Ofthe 969
children, 160 (16.5%) had goitre (total goitre rate; TGR). The
prevalence was more among females (23.6%) as compared to

TABLEII. Prevalence of goitre by age and sex in Car Nicobar Island

Age group Goitregrade TGR
Male Female

n 0 2 TGR n 0 2 TGR

7-12 210 184 23 3 12.4 192 ISO 36 6 21.9 16.9
n=402 (87.6) (11.0) (1.4) (78.1) (18.8) (3.1)

13-18 285 263 16 6 7.7 282 212 58 12 24.9 16.2
n=567 (92.3) (5.6) (2.1) (75.2) (20.6) (4.3)

Total 495 447 39 9 9.7 474 362 94 18 23.6 16.5
(90.3) (7.9) (1.8) (76.4) (19.8) (3.8)

Figures in parentheses denote percentages TGR total goitre rate
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TABLEIII. Biochemical indicators of severity of iodine deficiency
disorder in Car Nicobar (n=1 05)

Biochemical indicator Severity of public health problem

Severe Moderate Mild Normal

Urinary iodine
excretion level (ug/dl)

5.0-9.9
70

(66.7)
5.0-19.9
16

(15.2)

~IO.O
19

(18.1)
<5.0
71

(67.6)

<2.0
o

2.0-4.9
16

(15.2)
20.0-39.9

18
(17.2)

Serum TSH level
(mUlL)

~40
o

Figures in parentheses are percentages of total samples

males (9.7%). While the prevalence of goitre was higher in the
younger age group in males, it was higher in the older age group
in females. The overall sex (male.female) ratio forTGR was 1:2.3.
None of the subjects were detected to have a nodular goitre.

Of the 105 students selected for UIE estimation and serum
TSH estimation, 56 (53.3%) were males and 49 (46.7%) were
females; 35 (33.3%) were 7-12 years old and 70 (66.7%) were 13-
18 years old.

Table III shows the distribution of UIE level expressed as
ug/dl and the distribution of serum TSH level expressed as mUI
L). The median UIE level was 7 ug/dl. No subject had a UIE level
less than 2 ~g!dl-a level which indicates severe iodine defi-
ciency. Only 19 (18.1%) of the urine samples had an acceptable
UIE of>10 ug/dl.

Table III also shows the distribution of the serum TSH values.
The median was 5.6 mUlL and 71% of the values were in the
normal range «5 mUlL).

A total of 54 salt samples were analysed. Of these, 50 (92.5%)
had adequate iodine content of more than the recommended 15
parts per million (ppm). There was no salt sample without any
iodine.

DISCUSSION
The study area was an island inhabited by tribals. We found the
prevalence of goitre to be 16.5 %. The preva-lence among the
females was higher than males which is consistent with the results
of other studies.":" The prevalence of goitre was more among
children 13-18 years of age (24.9 %) compared to those 7-12
years of age (21.9 %). Similar findings have been observed in
other studies. 14,16 The overall sex:ratio (male:female) ofTGR was
1:2.3 and was similar to other studies.'4.'7

The prevalence rate of 16.5% indicates mild IDD as per the
criteria laid down by the Joint WHO/UNICEF/ICCIDD consulta-
tion.'? The median UIE level (7 ug/dl) also indicates a mild IDD
problem. However, the proportion of people with serum TSH
levels >5 mUlL (32.4%) is indicative ofa moderate IDD problem.

For the interpretation of these indicators it is important to
understand that these assess different aspects ofIDD in a commu-
nity, For example, the prevalence of goitre shows the long term
bioavailability of iodine, whereas UIE levels show the existing
level of iodine intake and the biological stores. The salt iodine
level in a cross-sectional survey indicates the present level of
iodine in the salt but gives no information about the past. As a
result, these indicators are also affected differently by interven-
tion programmes. The UIE levels show improvement soon after
intervention, whereas goitre prevalence and TSH levels take
longer to decrease. There is a good correlation between these
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indicators only when there is no prophylactic programme or when
an effective and stable intervention has been in place for at least
three to four years.

In the study area, iodized salt was available since 1989 (for
about three years prior to the study). The proportion of salt
samples having adequate amount of iodine was about 92% in
1992. However, being a cross-sectional study, this does not
indicate the availability of adequately iodized salt in the past. It is
reasonable to assume that the coverage is likely to be less in the
initial years. Therefore, for the reasons mentioned above it is not
proper to correlate the indicators separately. In addition, no
baseline information on IDD status before the introduction of
iodized salt is available. Thus, it is not possible to comment on the
effectiveness of the salt iodization.

As IDD poses amild-to-moderate public health problem in Car
Nicobar Island, we recommend that the prevalence ofIDD should
be studied in other parts of the island. The iodine content of salt
should be regularly monitored at different levels (retail and
consumption level) and the necessary infrastructure including
setting up of an iodine monitoring laboratory facility should be
carried out. Information, education and communication activities
need to be initiated for community awareness regarding IDD and
the importance of consuming iodized salt daily.
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