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Objective: A survey conducted in 1964 reported a goitre prevalence of 40.3% in East and West
Champaran districts of Bihar. No recent survey has been documented on the prevalence of iodine
deficiency in these districts. The present study was therefore undertaken(i) to assess the
prevalence of 1DD in these districts, and (ii) to estimate the iodine content of salt consumed by
population. Methodology: In each district, one block was selected. In each block more than 630
children in the age group of 6-12 years were included in the study and were clinically examined.
Urine samples were collected from 261 children and were analyzed using standard laboratory
procedures. A total of 456 salt samples were collected from children and 35 from traders from the two
districts and analyzed using the standard iodometric titration method. Results: The total goiter
prevalence was 11.6%. The percentage of children with <2, 2.0-4.9, 5.0-9.9 and > 10 meg/ dl of
urinary iodine excretion level were 12.3, 13.4, 23.4 and 51.0, respectively. The median urinary
iodine excretion of the children was 10.0 mcg/dl. None of the families were consuming salt with a
nil iodine content and about 29.3%, were consuming salt with less than 15 ppm of iodine. Of the
35 salt samples collected from traders, all had iodine and about 17% had less than 15 ppm of
iodine. Conclusion: The study stresses the need for strengthening the existing system of monitoring
of quality of salt being provided in the East and West Champaran districts by Government of Bihar.
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HE East and West Champaran districts

of Bihar, are known iodine deficiency
endemic areas. A survey conducted in 1964
in these districts reported a goiter preva-
lence of 40.3%(l). To ensure adequate
availability and use of iodised salt, the
Government of Bihar issued a ban on the
sale of non-iodised salt for human con-
sumption in 1976(2). Under this ban notifi-
cation, 1odised salt with a minimum of 30
ppm iodine at the manufacturer's level and

15 ppm iodine at the consumer level
should be available in the state(3). A resur-
vey conducted in 1979, reported a goiter
prevalence of 64.5% in East Champaran
and 51.2% in West Champaran districts(l).
Thus, in view of the reported high prev-
alence of IDD, the present study was con-
ducted: (z) to assess the current prevalence
of IDD, and (ii) to estimate the iodine con-
tent of salt consumed by the population in
East and West Champaran districts.
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Subjects and Methods

The study was conducted in the East
and West Champaran districts of Bihar.
One block, more than 30 km away from the
district headquarters in each district was
selected. Each block had a total population
of about 1,20,000. The expected total popu-
lation of children in 6-12 years in each
block was 18,000. A sample of 3.5% of the
total children in the age group of 6-12
years, i.e., more than 630, constituted the
sample size and were studied in each block
to assess the iodine deficiency.

Children in the age group of 6-12 years
studying in school were included in the
study because of their combined high vul-
nerability to disease and representativeness
of this age group for the community diag-
nosis and easy accessibility(4). In the blocks
selected for the survey, the school enroll-
ment of primary classes was more than
70% and hence the school approach was
adopted.

In each of the selected block, one school
was randomly selected and about 660 chil-
dren in the age group of 6-12 years who at-
tended the primary school on the day of
the survey were studied. If the sample
could not be covered in one school, adjoin-
ing schools in the area were included to
complete the sample of a block. In each
class, children were assembled and briefed
about the study objectives. All the children
were clinically examined for goitre by the
palpation method by the first author. Goi-
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ter size was graded according to the criteria
recommended by the WHO(4). The sum of
grades I and II goiter provided the total
goiter prevalence in the study population.

Casual urine samples were collected
from 20% (every fifth child included in the
study) of subjects and analyzed for urinary
iodine excretion level using the wet diges-
tion method(5).

Autoseal polyethylene pouches were
given to the school children and they were
requested to bring 20 g of salt which was
routinely being consumed by their family.
A total of 456 salt samples were collected.
A total of 35 salt samples were also collect-
ed from traders at the block and village lev-
els in the two districts. The iodine content
was estimated using the standard
iodometric titration method(6).

Results

A total of 1328 school children in the
age group of 6-12 years were included in
the study. The total goiter prevalence in the
two districts studied was 11.6% (Table ).

In East Cahmparan district, 12.8% chil-
dren had grade I goiter and none had
grade II enlargement. The total goiter prev-
alence (TGP) was 12.8% (Table I). Casual
urine samples from 138 children was col-
lected and analyzed. It was found that the
percentage of children with <2 mcg/dl, 2-
4.9 mcg/dl, 5-9.9 mcg/dl and > 10 mcg/dl
of urinary iodine excretion (UIE) level were
8.7, 14.5, 26.1 and 50.7, respectively. The

TABLE I-Goiter Prevalence Among Children in East and West Champaram Districts.

Goiter Size Code East Champaran

(n=662)
Number Percentage
0 577 87.2
1 85 12.8

West Champaran
(n=666)

Number Percentage
507 89.6
69 10.4
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median urinary iodine excretion was 10.0
mcg/dl (Table 1I). A total of 292 salt sam-
ples were collected and analyzed. None of
the samples had a nil iodine content, and
26.7% had iodine content of less than 15
ppm (Table I1I).

In West Champaran district, 10.4% chil-
dren had grade I goiter and none had
grade II enlargement. The total goiter
prevalence was 10.4% (Table I). Casual
urine samples from 123 children were col-
lected and analyzed. The percentage of
children with < 2 mcg/dl, 2-4.9 mcg/dl, 5-
9.9 mcg/dl and > 10 mcg/dl of urinary io-
dine excretion (UIE) level was 16.3, 12.2,
20.3 and 51.2, respectively. The median uri-
nary iodine excretion of the children stud-
ies was 10.0 mecg/dl (Table 1I). A total of 164
salt samples were collected and analyzed.
None of the samples had a nil iodine con-
tent: however, 34.2% had iodine content of
less than 15 ppm (Table I1l).

A total of 35 salt samples were collected
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from the traders at block and village levels
in the two districts. All traders were selling
only powdered salt. None of the salt sam-
ples had a nil iodine content. Only 17% of
the salt samples had iodine content of less
than 15 ppm (Table IV).

Discussion

According to WHO-UNICEF-ICCIDD, if
more than 5% of the school age children have
goiter then the area should be classified as
endemic for iodine deficiency(4). In the
present study, the goiter prevalence in .
school children was 12.8% and 10.4% in East
and West Champaran district, respectively.
Thus, these districts may be classified as still
endemic for iodine deficiency. However, the
UIE median value of 10.0 mcg/dl in both the
districts indicated that no biochemical iodine
deficiency existed in the children studied. The
prevalence of goiter indicates the past iodine
status while urinary iodine excretion level
indicates the current iodine nutriture in a
population.

TABLE II — Urinary lodine Excretion Level (UIEL) in the Two Districts

UIEL

lodine deficiency

East Champaran

West Champaran

status (meg/dl) (n=138) (n=123)
No. % No. %%
Severe <2 12 8.7 20 16.3
Moderate 2.0-4.9 20 14.5 15 12.2
Mild 5.0-9.9 36 26.1 25 20.3
No deficiency =10 70 50.7 63 51.2

TABLE II1- lodine Content of Salt Samples
Collected from Children

TABLE IV— lodine Content of Salt
Collected from Traders

Samples

lodine Number of salt samples lodine Number of salt samples
content East Champaran West Champaran content East Champaran West Champaran
(ppm) (n=292) (n=164) (ppm) (n=17) (n=18)
1-14 78 (26.7) 56 (34.2) 1-14 1 (5.9) 5 (27.8)
>15 214 (73.3) 108 (65.8) 215 16(94.1) 13 (72.2)

Figures in parentheses denote percentages

Figures in parentheses denote percentages

1089



KAPIL ET AL.

The findings of the present study suggest-
ed that the iodine nutriture in the subjects
was in the transition phase from iodine de-
ficient to iodine sufficient. This was also re-
flected in the combined picture of indica-
tors for measuring the iodine status, TGP
indicated presence of iodine deficiency
while UIE levels suggesting no iodine defi-
ciency.

The Government of Bihar has banned
the sale of non-iodised salt since 1976(2).
However, in the present study it was found
that 27% and 34% of the subjects in East
and West Champaran districts, respectively
were consuming salt with less than 15 ppm
iodine. It was also observed that 17% of salt
samples collected from traders in the two
districts had less than 15 ppm of iodine.
This finding revealed that although the salt
was being iodised; either an inadequate
quantity of iodine was added to it at the
production level or there were losses of io-
dine at the different points of distribution.
Similar findings have been reported in ear-
lier studies from Himachal Pradesh and
National Capital Territory of Delhi (7-10).
In the present study, the TGP of 11.6% was
possibly due to continued consumption of
salt with inadequate quantity of iodine.

The possible reason of reduction of TGP
from 50-60% to 10-12% was due to supply
of salt to Bihar by railway which transport-
ed only iodised salt from production cen-
ters in Gujarat and Rajasthan(2). At the
production center iodine content of salt is
vigilantly monitored by the functionaries
of salt department before it is loaded to
railway rakes for transportation. The study
revealed the need for strengthening the
existing system of monitoring of quality of
salt being provided in the East and West
Champaran districts by Government of
Bihar to eliminate iodine deficiency from
the area. An inbuilt system to monitor
quality of salt can be established in the
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ICDS network. This could help in strength-
ening of wuniversal salt iodisation
programme activities.
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