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Prevalence of iodine deficiency disorders among
school children of Delhi

c. S. PANDAV, A, MALLIK, K. ANAND, S. PANDAV, M. G, KARMARKAR

ABSTRACT
Background. Iodine deficiency disorders (IDDs) are an

important cause of mental handicap and poor educability of
children. Though Delhi does not lie in the classical Himalayan
goitre belt, it has been shown that 100 was endemic in Delhi.
Studies of school children in Delhi reported a total goitre rate
of 55% which indicates severe endemicity. The sale of uniodized
salt has been banned in Delhi since July 1989. This study was
done five years later to assess the impact of this measure on
100 prevalence in Delhi.

Methods. A cross-sectional study was done among class VI
students studying in government schools of Delhi. A complete
list of government middle schools in Delhi was obtained and 30
were selected on the basis of 'probability proportion to size'. A
sample size of 1200 was decided based on an expected preva-
lence of 50% with 5% error and design effect of three. All
children in class VI of each school were clinically examined by
a trained doctor for the presence of goitre and casual urine
samples were collected in capped plastic tubes. The urinary
iodine estimation was done by the wet ashing method.
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Results. The total goitre rate was 20.5%. If the results were
limited to children inthe age group of 1G-12years itwas 19.7%.
The urinary iodine was less than the recommended 100 ~g/L
of urine in 23_6% of the children; 7.6% had no iodine in the
urine. It is possible that some children could have substituted
waterin place of urine. The median urinary iodine level was 198
~g/L of urine.

Conclusion. The study showed that 100 continues to be
prevalent in mild endemic proportions. Compared to the re-
sults of previous surveys, the 100 rates have declined in the
last few years. However, it continues to be an important public
health problem in Delhi. It is essential to monitor the iodine
content of salt on a regular basis. 100 control activities should
be strengthened in Delhi and repeat surveys should be done
every 3-5 years to monitor the progress achieved in eliminat-
ing 100.
Natl Med J India 1997;10:112-14

INTRODUCTION
Deficiency of iodine in food and water leads to goitre and a
spectrum of disorders collectively referred to as iodine deficiency
disorders (lDDs).1 Iodine deficient children suffer from poor
concentration, impaired coordination and sluggishness, which
results in poor school performance. It has been estimated that, on
an average, school children living in iodine-deficient areas are 13
intelligence quotient (IQ) points lower than children living in
iodine-sufficient areas.?

Iodine deficiency is the world's most significant cause of
preventable brain damage and mental retardation.' In India, a high
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prevalence of goitre and cretinism exists not only in the sub-
Himalayan belt but elsewhere as well. In 1989, the Indian Council
of Medical Research carried out a multicentric IDD prevalence
study. Over 400000 individuals from nine states outside the
traditional 'goitre belt' were studied for the prevalence of goitre
and cretinism. The overall prevalence of goitre was 21.1% and of
cretinism 0.7%.4

IDD in Delhi was first studied from 1975 to 1978 by the Goitre
Control Cell, National Goitre Control Programme, Ministry of
Health and Family Welfare, Government of India and a preva-
lence of 29% was reported. Subsequently, two more studies by
Pandav et al. S in 1979-80 and by Sharma et al:" in 1988 have
documented the existence of IDD in school children of Delhi.

Based on the findings of these studies, the Government of
Delhi banned the sale of uniodized salt from 1 June 1989. We
aimed to determine the status oflDD in Delhi 5 years after the ban
on sale of uniodized salt, using goitre prevalence and the urinary
iodine excretion pattern as indicators.

METIIODS
A cross-sectional study was done from September to October
1994. The study population consisted of school children of the
government middle schools of Delhi in the age group of 10-14
years which corresponds to students of class VI.

lt was decided to use the WHOIUNICEFIICCIDD recom-
mended 'EPI cluster sampling' methodology.' Therefore, 30
schools were selected from all the middle schools of the govern-
ment of Delhi. The sample size of 1200 (approximately 40 child-
ren each from 30 schools) was based on an estimated prevalence
of 50% (on the basis of the prevalence found in the study by
Pandav et al.), S and also represents the worst scenario of no impact
of intervention. This assumption ensures the maximum sample
size for any prevalence at the given precision. This sample gives
a confidence interval of 95%, precision of 5% and a design effect
of3.

Sampling method
There are 165 government schools in Delhi which enroll children
in middle school. (The government-aided and public schools were
excluded.) Of these, 30 schools were selected on the basis of
'probability proportionate to size'. One section in class VI was
selected randomly by draw of lots and all the students in the class
present on the day of the survey were examined. An informed
written consent was taken from the principals of the schools
selected.

Clinical examination
All the students were examined clinically for goitre by a doctor
trained and validated in grading of goitre. The grading of goitre
was done as per the classification recommended (grade 0, no
goitre; grade I, palpable but not visible goitre; and grade 2, visible
goitre) by the Joint WHOIUNICEFIICCIDD Consultation held in
Geneva in 1993.'

Biochemical lists
On-the-spot casual urine samples were collected in wide-mouth
screw-capped plastic bottles from a minimum of 40 students in a
school. Urinary iodine estimation was done using the wet ashing
method of Gutekunst et al." and the results expressed in ug/l;

RESULTS
Though the sample size estimated was 1200, a total of 1684 stu-
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TABLEI. Age- and sex-distribution of the sample school children

Age (years) TotalSex

Male Female

10-12
12-14

Total

380 (48.8)
445 (49.2)
825 (49.0)

779 (46.2)
905 (53.8)

1684 (100)

399 (31.2)
460 (50.8)
859 (51.0)

Figures in parentheses are percentages

TABLEII. Age-wise prevalence of goitre in school children of
Delhi

Age (years) Goitre grade Total goitre rate

0 2 (%)

10-12 626 (80.4) 129 (16.6) 24 (3.1) 19.7
12-14 712 (78.7) 163 (\8.0) 30 (3.3) 21.3

Total 1338 (79.5) 292 (\7.3) 54 (3.2) 20.5

Figures in parentheses are percentages

TABLEIII. Urinary iodine excretion (VIE) pattern

VIE levels {J.IgIL) Total (%)

0 126 (7.5)
<100 294 (17.4)

101-200 429 (25.5)
201-300 286 (17.0)
301-400 210 (\2.5)
401-500 166 (9.9)
501-600 115 (6.8)

>600 58 (3.4)
Total 1684 (100)

dents were included in the study. This was because all the children
present on the day of survey rather than a sample of 40 students
in the class were examined. Most of the students were expected to
be 12 years old as per the age requirement at the time of school
admission. However, the majority (53.8%) were above 12 years
of age. This indicates mainly delayed school admission or failure.

Table I gives the age- and sex-distribution of the children
studied. There was a slight preponderance of female students
(51%) in the study sample.

The results of clinical examination for goitre are shown in
Table Il. The total goitre rate (TGR) was 20.5% and if the results
were limited to children in the age group of 10-12 years it was
19.7%. Grade 1goitre accounted for 17.3% while grade 2 (visible)
goitre accounted for 3.2%.

Table HI shows the distribution of urinary iodine levels. The
median urinary iodine level was 198 ug/l, of urine; 23.6% of the
children had aurinary iodine level less than the recommended 100
IlglL of urine. Of these, 7.5% had no iodine in the urine. It is
possible that these children could have substituted water in place
of urine.

DISCUSSION
The criteria for defining the severity of IDD as a public health
problem have been given by the consultative committee of WHO/
UNICEFIICCIDD.' Based on these criteria, the results of the
present study show that, by clinical criteria, IDD continues to be
mildly endemic in Delhi. However, based on biochemical criteria,
Delhi would be termed 'non-endemic'.

The results of various cross-sectional surveys carried out at
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TABLEIV. Comparison of prevalence of goitre and urinary iodine levels in studies done among government school
children of Delhi

n Total goitre rate (%) Severity Samples tested Urinary iodine (ug/L) Severity

Author (year) Prevalence of goitre Urinary iodine excretion

Pandav et al? (1978-79)
Sharma et al.6 (1988)
Present study (1994)

3200
5675
1684

55.0
37.1
19.1

severe
severe
mild

525
466
1684

48·
65·
198t

moderate
mild
nil

* mean t median

different times in Delhi (fable IV) suggest that goitre prevalence
is declining. However, it is important to recognize the differences
in the methodology of these studies.

A comparison of the urinary iodine levels in various studies
among school children of Delhi is shown in Table IV. When the
first two studies were done, urinary iodine estimations were
expressed as ug of iodine per g of creatinine, a practice which has
since been discontinued. It is now recommended that in general
(except in a population where protein intake is very low) the same
results can be expressed as per litre of urine."

The previous studies have reported mean rather than median
urinary iodine levels. As the urinary iodine levels are not normally
distributed, the mean and median are not likely to be the same.
Therefore, the interpretation based on the mean is subject to bias.
Depending on the skewness of distribution, the median may be
more or less than the mean. As the two earlier studies have not
reported the distribution it is difficult to estimate the median.
However, in the study by Pandav et al. 5 it was reported that 62.S%
of the urine samples had iodine levels less than SOIlglL and in the
study by Sharma et al.,6 6S% children had urinary iodine levels
less than 7S IlglL. In the present study, only about a quarter ofthe
school children had a urinary iodine level less than 100 ug/L,
Therefore, the interpretation that the severity ofthis problem was
on the decline appears valid.

IDD continues to be an important public health problem
though clinical and biochemical indicators show a declining
trend. Earlier, field studies have shown that 3-S years of uninter-

rupted iodized salt intake reduces the prevalence of goitre to SO%
of the baseline. However, another study done by us in Delhi
showed that 76.7% of the 16596 salt samples brought from
households of government school children had iodine when
tested by spot testing kits (unpublished data).

Monitoring of the iodine content of salt is essential and should
be done on a regular basis. Control activities for IDD should be
strengthened and surveys should be conducted every 3-5 years to
monitor the progress achieved in IDD elimination.
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