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In 2000, India revoked the ban on production arid shnon-iodised salt. We conducted a study erbrth 24
parganas district in the state of West Bengal tesssthe prevalence of goitre, status of urinarjnmexcretion
(UIE) level and to estimate iodine content of sattshe household level. We surveyed 363 schatdrein aged
eight to ten years selected using a multistageteriusampling technique. We estimated goitre prexaeand
urinary iodine excretion (UIE) using methods aniecia recommended by the World Health Organizative

estimated the iodine content of salt samples delterom the households of the study subjects usiag iodine
testing kit. Of the 363 children, 73 (20%) hadtgoiThe median UIE was 16@/I (normal:3 100 g/l) and only

6% children had a level below 50 pg/l. Only 253368 salt samples (70%) were sufficiently iodised:he

combination of high goitre prevalence with normadian urinary excretion indicates that the NorthP24ganas
district is in transition from iodine deficient todine sufficient state. However, the persisteniceon-iodised salt

consumption indicates that an intensification aiarsal salt iodisation program is needed.

Key Words: goitre, iodine deficiency, total goitre rate (TGR),urinary iodine excretion (UIE), iodine content of the sal,

cross-sectional study, India.

Introduction

lodine deficiency is one of the most common preabiat
causes of mental retardation in the world totapeople
living in areas affected by severe iodine deficiemtis-
orders may have an intelligence quotient of up houa
13.5 points below that of those from comparable room
nities in areas where there is no iodine deficiencyn

Nations Children’s Fund (UNICEF) and the Internatib
Council for the Control of lodine Deficiency Dis@nd
(ICCIDD) recommend it. A cost benefit analysislmndia
guantified the ratio between cost and economic fiisres
1:3, which further justifies the necessity of avaengal salt
iodisation program in Indi&.In 1962, the Government of
India initiated a National Goitre Control PrograMGCP),

1999, the World Health Organization (WHO) estimategrimarily aiming at covering endemic population hwit

that 130 of its 191 member states had a signifigadine
deficiency disorders (IDD) problem. A total of 7a0llion
(13%) of the world’s population is affected by geit
Goitre is usually a manifestation of severe ioddwedfi-
ciency. Thus, it is expected that a greater prapomf the
population suffer from IDD and in particular, froeome
degree of mental retardation.

In India, an estimated 167 million people ateisk for
IDD.? Of those, 54 million have goitre, two million ferf
from cretinism and 6.6 million children have neogital

iodised salt. In 1992, the Government of Indiaisified
organized efforts with the change of NGCP to Nation
lodine Deficiency Disorders Control Program (NIDDCP
to reflect broader aspects of iodine deficienayled to the
initiation of compulsory salt iodisation in 1998h& com-
pulsory salt iodisation program included a ban loa $ale

of non-iodised salt. The ban on non-iodised salt twen
against a number of local business interests. énytar
2000 it was revoked considering ‘compulsion in such
matters of individual choice undesirable’.

deficits® In 1999, 275 of the 457 districts in the country
were surveyed for IDD. Of those 275, 235(85%) were
identified as endemit.Even in developed countries acorrespondence address:Dr. Dilip Kumar Das

decline in iodine nutrition status has been obskregy.
Australia, since reduction in availability/intaké iodised
salt>”’

Universal iodisation of salts is the mosteefive and
cheapest available intervention available. WHO,Uhé&ed
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Table 1. Indicators recommended by WHO, ICCIL selected one using simple random sampling technique
and UNICEF for tracking progress towards elimina Third, from the sampling frame of all children beeme
iodine deficiency disorders eight to ten years of age in the identified schimola
cluster, we selected the study children througlinple
Indicators Goal (%) random sampling technique. This approach maximized
1. Thyroid size the chance to select an equal number of childresaih

In school children 6-12 years age:

. : . age group.
i Zﬁggﬁ&nxm;ggﬁzd thyroid, by < We eAStimqtgd t.he sample size using Ft.ﬁght Size
2. Urinary iodine softwaré®, anticipating a prevalence of goitre of 15%,
- Proportion below 100 ug/L <50 aiming for a precision of + 5% with a confidencéemal
- Proportion below 50 pg/L <20 of 95%, a rate of homogeneity at 0.02 and a cluster of
3. Salt iodisation 30. The calculated sample size was 330 individioalse

- Proportion of households consuming  >90

selected from 11 clusters with an anticipated desifect
effectively iodised salt P it

of 1.58. Considering 10% of non-response, the final
sample size was 363 school children aged eighemno t
In a context where iodisation is not universal, phegress  years (i.e., 33 children per cluster). We usedeat@sted

of programs to prevent iodine deficiency need tartie  instrument for data collection. We informed thenitifieed
nitored using standard quantifiable indicatoexom- school at least one week before the day of sureey t
mended by WHO, UNICEF and ICCID®(Table 1). Of ensure a maximum attendance of students. We Briefe
the 19 districts of the state of West Bengal, olp, the teachers and students about the activitieg tandler-
Malda and Birbhum were surveyed recently usingmeco taken. We trained the investigators prior to datéection
mended indicators and methodology. The prevalefice to minimise inter-observer variation.

goitre was reported to be 11.3% and 12.6% respec- A team from the department of community methci
tively.*>*2 The North 24 Parganas, the largest district ofR. G. Kar Medical College, Kolkata assessed thegree
the state, is flood-prone and located in the Gangetsin.  of goitre by standard palpation method and graded t
As increased erosion of soil in river valleys afmbdl-  goitre according to the criteria jointly recommeddey
prone area leads to greater degree of leachingdiié, WHO, UNICEF and ICCIDD®* This classification
thus, it is potentially vulnerable to iodine defioty identifies three stages: Grade 0: Goitre neithsibie nor
disorders. We conducted a study in the North 24 Papalpable; Grade I: A mass in the neck, palpablenmit
ganas district to estimate the magnitude of iodieéi-  visible when the neck was in normal position, cetesit
ciency disorders and the present status of sakatdn at  with an enlarged thyroid and moved upwards in tbekn

household level. as the subject swallowed and Grade II: A swellimghie
neck, visible when the neck was in a normal pasitad
Materials and Methods was consistent with an enlarged thyroid when wepatad

We conducted a cross sectional survey during Augusthe neck. The overall prevalence of goitre at grddesl
October 2004 among school children aged eight o tell constituted the Total Goitre Rate (TGR).

years. WHO recommended using school children & thi  We collected on-the-spot urine samples fromttad
age group to assess IDD because of their high raine study subjects in screw-capped plastic bottlesstonate
bility to disease, their easy accessibility andriferesen-  the current level of iodine intake. We stored thena’C

tativeness of their age group in the commutfityHigh analysis. The biochemistry laboratory of Buedw

school enrolment af‘d I.O.W dro_p out rates in theridisof Medical College, West Bengal estimated the urinary
North 24 Pargands justified this school-based approach. . . . ) R
iodine excretion (UIE) levels using the wet digesti

We followed a multistage cluster sampling methodglo . .
W utistage ¢ Ping dy method® and expressed the result in pg/L urine. We

to select the study participartfs First, we enlisted all the A . ]
vilages and wards (defined geographical area amr 2SKed all study subjects to bring 20 gm of saltinely
locality) in the district with their respective pdption ~ consumed in their households in auto-sealed paigthe

according to the 2001 census and sampled the mustePouches. We estimated the iodine content in pagts p
with a probability proportional to size. Second, ee-  million (ppm) of salt samples using a spot testitg.
listed all the primary schools in each identifiédster and We analysed the data collected using Epi &égd"’

Table 2. Goitre prevalence by age and sex, North 24d@Peg district, West Bengal, India (n=363)

A Boys Girls Total
ge
Goitre grade TGR Goitre grade TGR TGR
(vears) Number 9 Number 9 Number
0 I 1l (%) 0 I 1l (%) (%)
8 75 62 13 0 17 50 41 4 5 18 125 18
9 62 50 11 1 19 66 50 13 3 24 128 22
10 49 41 6 2 16 61 46 9 6 25 110 21
All 186 153 30 3 18 177 137 26 14 23 363 20




530 lodine deficiency in West Bengal

Table 3. Urinary iodine excretion level among children Taple 4

lodine content of salt at household level (r3)3

8-10 years of age, North 24 Parganas district, Mesgal, North 24 Parganas district, West Bengal, |

India (n=358)

Urinary iodine Children (n=358)

excretion level (g/L) Frequency %
<20 2 0.6

20-49 19 53
50-99 79 22.1
100 258 72.0

and performed univariate analysis to examine tse@s-

lodine content Hindu Muslim Total
(ppm) (n=237) (n=126) (n=363)
No (%) No (%) No (%)
Nil 13 (6) 24 (19) 37 (10)
<15 38 (16) 35 (28) 73 (20)
15 186 (78) 67 (53) 253 (70)

ppm= parts per million

and carried out a multiple regression analysisalranil-

tion between the outcome and exposure variables. Wiren had significantly lower UIE values comparedhwit
used the Yates corrected chi-squar® test and consi- their urban counterparts (Coefficient: 1.95; S.E7-70 F-

dered P’ values less than 0.05 statistically significant.

addition, we conducted two separate multiple linear

test: 6.45P value: 0.01).
Of the 363 salt samples tested, 37 (10%) loeiddine

regression analysis usiripi Info 2002® to examine the and 253 (70%) had iodine levels within normal rafige
independent association of selected factors witluahc 15 ppm or above). The proportion of households con-

values of UIE as the continuous variable and saline
level and logistic regression model with the catemd
outcome variable, UIE level above and below 1Q0L.

suming adequately iodised salts was higher amongHi
than Muslim (78% versus 539%<0.001, Table 4), but
did not differ according to the area of resideroemul-

The covariates considered for assessing the asgsociat tiple linear regressions, religion was the only iatle

were age, sex, religion and place of residence.

Results
All 363 selected study subjects agreed to partieipathe

significantly associated with the salt iodine leyebe-
fficient: -6.13; S.E.: 1.10;F-test: 30.97 value: <0.0001).

Discussion

study. Of them 125 (34%), 128 (35%) and 110 (31%)rhe WHO, UNICEF and ICCIDD recommended that if

were eight, nine and ten years of age, respectividig
mean age was 8.9 years (Standard deviation: OBl an
(49%) were girls. Of the 363 study subjects, 235%p

more than five percent of school children betweean@
12 years of age suffer from goitre, the area shdudd
classified as endemic to iodine deficied®yThe present

were Hindu, while the 126 others (35%) were Muslim.study estimated a total goitre prevalence rate @%6.2
Among the participants 198 (54%) lived in ruralae Thus, the North 24 Parganas district is still endefar

The TGR in the district was 20% (73/363; 95% CI =

17%—23%) with visible goitre rate of five perceh?{73).
The prevalence of goitre did not differ significantly

iodine deficiency. Various studies in other digiof the
state and other states of the country also repaitaiar
observations of high goitre prevalerf¢é® 192!

age and sex (Table 2). The TGR did not differ between WHO, UNICEF and ICCIDD recognize urinary iodine
Hindu (51/237, 21.5%) and Muslim (22/126,17.5%,excretion as the most important marker to detenoteat

P = 0.4). There was no difference of the TGR by zohe

iodine deficiency. The recommended median urinafy io

residence (22% in rural area versus 17% in urbaa,ar dine excretion level is 100 pg/L or more, and notreno

P=0.3).

Out of 363 urine samples, we discarded fiveahee of

than 20% of the samples should have urinary iotiael
of 50 pg/L or less® Our study suggests that the present

contamination. Thus, we estimated the urinary iodingodine nutrition status in the district is satidtay. Simi-

excretion levels on 358 samples. The median yriiwar

dine excretion level was 160 pg/L; almost identizal

lar findings were reported in the Malda (150 upg/bda
Birbhum (124 pg/L) districts of the state of WestnBe

boys (150ug/L) and girls (160 pg/L). Of the 35dlch gaf*?and in earlier studies in other states of Ind.

dren, only two (0.6%) had urinary iodine levelstire

The univariate analysis suggested that boys wmwre

range of severe iodine deficiency (<20ug/L), whie 1 likely to have a UIE below 100 pg/L than girls. Tire-

(5.3%) were in the range of moderate (20 to 49ugfig
79 (22.1%) in the range of mild iodine deficien&p (to
99 ug/L) (Table 3). Compared with girls (39/175; 22%

portion was also significantly higher among rutaildren
compared with their urban counterparts. Rural patmn
are less likely to access iodised salt for manysaes,

higher proportion of boys (61/183; 33%) had UIE leve including lack of awareness, poverty and poor geo-

below 100 pg/L P=0.02). A higher proportion of chil-

graphical access to iodised salt. The analysis &f sa

dren residing in rural area (63/195, 32.3%) had UlEsamples indicated that more than two third (70%)hef
values under 100 pg/L compared to urban area (37/16children were consuming adequately iodised salis Th
22.7%;P =0.04). The UIE values did not differ by age proportion is well below the recommended ge&0%)*°

and religion. The logistic regression model indéchthat
the variables that were significantly associatethwlIE
level below 100 pg/L in univariate analysis (i.eex @nd
the place of residence) were no longer significahéen
adjusted for the other variables. However, whencosm-
sidered the actual values of UIE as the continwatisble

Other studies in the two districts of the state atported
similar findings*** Two factors may explain the in-
sufficient iodisation in the present study. Thasdude:
(a) the lack of awareness in the community regarttie
impact of iodine deficiency disorders and the rofe
iodised salt to prevent them and (b) the absehbaroon
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the production and sale of non-iodised salt. These t 5.

factors may affect the poor more. Furthermore, gte
portion of households consuming adequately iodssats

was significantly lower among Muslim compared to
This suggests that they are more vulneréble

Hindu.
iodine deficiency. Factors that may explain thisreased
vulnerability to iodine deficiency among Muslim lade
a lower socio-economic status and a lower leveddi-
cation than Hindd?> =

In the context of IDD elimination, the stataf the

7.

recommended indicators needs to be interpretedim c 8.

bination. In the present study of school childrbe, high
goitre prevalence suggests moderate endemicitypbf |
In contrast, the median urinary iodine value beivejl

above 100upg/L indicates that there is no currenined

deficiency in the district. Hence, the district Nor24
Parganas is in transition from iodine deficientiddine
sufficient state. However, the persistence of inalised
salt consumption indicates that an intensificatanthe
universal salt iodisation program is needed. Susth

monitoring and intensified awareness generation- act

vities, with particular emphasis to the vulnerabéetion
of the community, are keys to eliminate iodine deficy
disorders in the district. Since this study wasdtated,
Government of India announced their decision tostaite
the ban on production and sale of non-iodised fsaith

15 August 2005. Additional data regarding the ewn
bility of the poor to iodine deficiency disordersowd

allow formulating better prevention policy. In $hton-
text, we propose further study to address the gqunit
access to universal salt iodisation among diffestrata
of population in respect to their socio-economiarele-
teristics and level of awareness about iodine dafay
disorders. This study is being prepared and wilcbe-

ducted in the North 24 Parganas district in 2005.
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