
ABSTR AC T
Background: A deficiency of iodine in the diet leads to many visible and invisible health consequences. The major consequences of iodine 
deficiency are enlargement of the thyroid gland, mental defects, deaf mutism, stillbirth, and miscarriage. This study was conducted to 
determine the prevalence of goiter among schoolchildren in the Rampurhat Sub-division of Birbhum district in West Bengal. Methods: 
A total of 2712 school children (6–12 years) were clinically examined for goiter from eight CD Blocks and two Municipalities of the 
studied region. Iodine content in 350 salt samples and 80 drinking water samples were measured. Results: The overall goiter prevalence 
was found to be 13.13%. Most of the goiter is palpable, i.e., Grade 1 goiter, however visible, or grade 2 goiter also exists. Observation 
showed that 18.28% of samples had iodine levels less than the recommended value of 15 ppm. However, the iodine contents in the 
drinking water samples were adequate. Conclusion: Observation suggests a mild degree of goiter endemicity as a public health issue, 
though the study region’s people consume adequate iodine through edible salt and drinking water. Based on this observation, it may 
be concluded that to prevent and control this public health problem from the studied region, iodine nutritional status as evidenced by 
urinary iodine level and studies to find the etiological factors other than iodine deficiency are most urgent.
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INTRODUC TION
Micronutrient iodine is found in water, soil, and plants. 
Making thyroid hormones for humans’ and animals’ normal 
physiological and mental development is essential. Iodine 
deficiency affects the socio-economic development of a 
community.1 Almost all the countries in the world, including 
India, are affected by iodine deficiency disorders.2 In India, 
it is not restricted to the Himalayan mountain areas; it has 
been reported in flat lands, plains, riverine areas, deltas, and 
even coastal regions.3,4

Birbhum is the northernmost district of the Burdwan 
division. Rampurhat is one of the sub-divisions of Birbhum 
district. There is no systematic report on endemic goiter and 
associated iodine deficiency disorders (IDD) among school 
children from the Rampurhat Sub-division of Birbhum district 
in West Bengal. The present investigation was therefore 
undertaken to study the goiter rate and iodine content in 
edible salt and drinking water in the Rampurhat Sub-division 
of Birbhum district in West Bengal, India.

MATERIAL AND METHODS 

Study Area
The district Birbhum is bounded on the north and west by 
Santhal Parganas, on the east by the districts of Murshidabad 
and Burdwan (East), and on the south by the district 
Burdwan (East) and Burdwan (West), from which the river 
‘Ajay’ separates it. The district extends over 4545 sq km, 
with its headquarters in Suri. Other important cities are 
Rampurhat, Bolpur, and Sainthia. There are 19 CD blocks 
and 6 Municipalities under three Subdivisions: Suri, Bolpur, 

and Rampurhat. In the present study, the Rampurhat Sub-
division is considered. There are eight CD Blocks and two 
Municipalities in the Rampurhat Subdivision (Figure 1).

Selection of Population
To get the representative population, 10 areas were selected 
each from 8 CD Blocks and 2 Municipalities of Rampurhat 
Subdivision by purposive Sampling. One school was 
randomly chosen from each selected area where the students 
(age group 6–12 years) of both genders (as recommended by 
WHO/UNICEF/ICCIDD)2 were available. In areas where children 
of both genders in the age group 6 to 12 years were not 
available in one school, more than one school (one primary 
and one secondary or one boy’s school and one girl’s school) 
were chosen at random3.

Clinical Goiter Survey
The clinical examination of each child was conducted by 
palpation method for goiter, and grading was done according 
to the criteria recommended by the joint WHO/UNICEF/
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ICCIDD (Grade 0, no goiter; Grade 1, thyroid palpable but 
not visible; and Grade 2, thyroid visible with neck in normal 
position).5 The ages of the students were recorded from the 
school register and were rounded off to the nearest whole 
number.

Iodine in Salt
The iodine content of at least 35 salt samples collected at 
random from a locality provides a valid estimate of the iodine 
content of the salt samples of the localities.6 To monitor the 
iodine content of salt samples available in the area, 350 air-
tight plastic containers (35 samples from each CD Block and 
Municipality) were distributed randomly to the students, 
and they were asked to bring samples of edible salt from 
their homes the next day. The salt samples were kept at 
room temperature in the laboratory, and iodine content 
was measured within a week using the iodometric titration 
method.7

Iodine in Drinking Water
Iodine content in a region truly reflects the bioavailability of 
iodine. To cover the entire study area, 80 samples of drinking 
water (8 from each CD Blocks and Municipalities) were 
collected from only source tube wells, at random in screw-
capped plastic bottles, kept at 4°C, and iodine contents were 
measured using the method of Karmarkar et al.8

RESULTS
In all, 2721 school children (6–12 years)  of both genders 
were clinically examined for goiter prevalence, and the total 
goiter rate (TGR) was 13.13%. In most of the cases where it 
was present, the goiter was palpable (Grade 1 goiter; 11.95 %); 
however, visible goiter or grade 2 goiter (1.18%) also existed. 
Total goiter prevalence was found to be highest in Rampurhat 

Table 1: Prevalence of Goitre among school children (6-12 yrs) of Rampurhat Sub-division of Birbhum district

Study area (CD Block/Municipality) Children examined
Number of children with goiter

Severity*
Grade-1 Grade 2 Total

Rampurhat- I 266 46 (17.29%) 02 (0.75%) 48 (18.05%) Mild

Rampurhat- II 263 38 (14.45%) 04 (1.52%) 42 (15.97%) Mild

Nalhati- I 275 39 (14.18%) 03 (1.09%) 42 (15.27%) Mild

Nalhati -II 274 37 (13.50%) 04 (1.46%) 41 (14.96%) Mild

Mayureswar- I 301 38 (12.62%) 04 (1.33%) 42 (13.95%) Mild

Mayureswar- II 254 25 (9.84%) 03 (1.18%) 28 (11.02%) Mild

Murarai- I 265 24 (9.06%) 02 (0.75%) 26 (9.81%) Mild

Murarai- II 260 21 (8.08%) 03 (1.15%) 24 (9.23%) Mild

Rampurhat Municipality 276 36 (13.04%) 05 (1.81%) 41 (14.85%) Mild

Nalhati Municipality 278 20 (7.19%) 02 (0.72%) 22 (7.91%) Mild

TOTAL 2712 324 (11.95%) 32 (1.18%) 356 (13.13%) Mild

*The severity of public health problems: 
Mild (5.0-19.9%);  Moderate (20.0-29.9%); Severe (>30 %)

Figure 1: Birbhum district and Rampurhat subdivision (Maps 
collected from Wikipedia en.wikipedia.org)

Figure 2: Distribution of iodine content in drinking water (mg/L) in 
Rampurhat subdivision
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Table 2: Iodine content in edible salt collected from the study areas

Name of the CD Block/Municipality No. of salt samples
Percent of salt samples containing iodine

< 15 ppm 15-30 ppm >30 ppm

Rampurhat- I 35 08 (22.9) 07 (20.0) 20 (57.1)

Rampurhat- II 35 07 (20.0) 06 (17.1) 22 (62.9)

Nalhati- I 35 08 (22.9) 03 (8.5) 24 (68.6)

Nalhati -II 35 06 (17.1) 05 (14.3) 24 (68.6)

Mayureswar- I 35 05  (14.3) 05  (14.3) 25 (71.4)

Mayureswar- II 35 06 (17.1) 08 (22.9) 21 (60.0)

Murarai- I 35 09 (25.7) 10 (28.6) 16 (45.7)

Murarai- II 35 10 (28.6) 11 (31.4) 14 ((40.0)

Rampurhat Municipality 35 02 (5.7) 13 (37.2) 20 (57.1)

Nalhati Municipality 35 03  (8.6) 11(31.4) 21 (60.0)

350 64 (18.28) 79 (22.57) 207 (59.14)

Figures in parentheses indicate the percentage

-1 CD Blocks (18.05%) and lowest in Nalhati Municipalities 
(7.91%), as indicated in Table 1.
Iodine content in edible salt fortified with iodine was 
measured, and it was found that all the salt samples tested 
had iodine. However, the result showed that 18.28% of 
samples had iodine levels less than the recommended value 
of 15 ppm (Table 2). Thus, about 82% of people consumed 
adequate iodine through edible salt. Iodine content in the 
drinking water of the studied region was determined from 
the different tube wells in the localities, and the mean iodine 
value was 77.9 ± 32.2 mg/L (Table 3). The distribution of the 
iodine level in the study areas are shown in Figure 2. 

DISCUSSION
In West Bengal, goiter is reported from many districts.9-13 The 
northern part of West Bengal is mostly located in India’s hilly 
Sub-Himalayan classical conventional goiter endemic belt. 
Considering the consequences of IDD, supplementation 
of iodine through salt has been introduced in the entire 
West Bengal since the early nineties. The southern part of 
West Bengal is mainly plain, and the lands are fertile and 
drained by several rivers, including the Ganga, flowing from 
north to south. The prevalence of endemic goiter in school 
children (6–12 years) is the most widely accepted marker to 
evaluate the severity of IDD in a region. According to WHO/
UNICEF/ICCIDD (1994)5 recommended criteria, a prevalence 
rate of 5.0-19.9% is considered mild, 20 to 29% is considered 
moderate, and a prevalence rate above 30 % is considered 
a severe public health problem. In all, 2712 school children 
(6–12 years) were clinically examined for goiter from eight CD 
Blocks and two Municipalities of Rampurhat Subdivision of 
Birbhum district. The overall goiter prevalence was 13.13%, 
indicating that, clinically, IDD was a mild public health 
problem in the studied region. Though in a good number 
of studied children, goiter was of grade 1 (palpable), visible 
goiter (Grade 2) also existed.
The sources of dietary iodine are water, food, and iodized 

salt, which are available in the region. The iodine content 
in the crop depends on the soil’s iodine content. The total 
drinking water concentration can indicate the iodine content 
of the soil.14 The dietary source of iodine is insufficient in 
almost all areas to fulfill the demand of the thyroid gland. 
Therefore, the Government of India has introduced a 
universal salt iodization program nationwide. The advantage 
of supplementing with iodized salt is that it is used by all 
community sections irrespective of social and economic 
status. Two forms of iodine can be used for iodized salt: 
‘iodide’ and ‘iodate,’ usually as potassium salt. Iodate is less 
soluble and more stable than iodide and is preferred for 
topical moist conditions. Both are generally referred to as 
“iodized” salt. Recognizing the importance of elimination of 
iodine deficiency disorders as a health and developmental 
goal, the Government of India adopted the policy of 
universal salt iodization (USI) in 1984, under which the entire 
population of the country is to receive edible salt with a 
minimum of 30 ppm of iodine at the manufacture’s level 
and 15 ppm at the consumer’s level. To bring uniformity in 
implementation and to ensure the further success of universal 
salt iodization in all states, the Government of India in 1998 
implemented central legislation banning the sale of non-
iodized salt for edible purposes in the entire community. In 
the present study, the iodine content of the salt samples was 
categorized into four groups, i.e., number of samples without 
iodine, number of samples below 15 ppm, in between 15 to 
30 ppm, and above 30 ppm. However, no sample was found 
without iodine. The results showed that 18.28% of samples 
had iodine levels less than the recommended value of 15 
ppm or the Indian recommended value at the consumption 
point.15 Thus, about 82% of people consumed adequate 
iodine through edible salt.
Zeltser et al.16 have categorized the iodine deficient zone as 
the severe deficient zone having iodine less than 4 g/L of 
water, the moderate deficient zone with an iodine level of 
4-10 g/L of water, and the relative deficient zone having an 
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iodine level of 20 mg/L of water. The mean value of iodine in 
drinking water was found to be 77.9 ± 32.2 mg/L. The people 
use the drinking water from shallow tube wells 150-200 feet 
deep. So, according to Zeltser et al.16, the iodine content in the 
drinking water indicates that the region is environmentally 
iodine-sufficient or the soil is rich in iodine. The distribution 
of iodine content in drinking water (g/L) in the Rampurhat 
subdivision is depicted in Fig 2. Iodine content in drinking 
water was highest at Mayureswar- I (97.3 ± 10.3 mg/L) and 
lowest at Nalhati- I (59.3 ± 7.9 mg/L).
The overall observation suggests that there is a mild degree 
of goiter endemicity as a public health issue, though the 
people consume adequate iodine through edible salt, and 
they also consume adequate iodine through drinking water. 
Further investigations are essential to identify the exact cause 
for the persistence of a mild degree of goiter endemicity in 
the studied region.

ACKNOWLEDGEMENT
The financial assistance from the Berhampore Girls’ College 
(BGC-Research Grant) is gratefully acknowledged. The author 
acknowledges the cooperation of staff and students in the 
schools studied.

REFERENCES
1.	 Levin HM. Economic dimensions of iodine deficiency disorders. 

In: Hetzel BS, Dunn JT, Stanbury JB. editors. The prevention and 
control of iodine deficiency disorders. Elsevier, Amsterdam,1987, 
pp. 195-208. ISBN 9780444808745

2.	 WHO, UNICEF, ICCIDD. Assessment of the Iodine Deficiency 
Disorders and Monitoring their Eliminations. Geneva: WHO 

Publ, WHO/NHD/01.1.1-107, 2001. Available at https://www.who.
int/publications-detail-redirect/9789241595827

3.	 Chandra AK, Tripathy S, Ghosh D, Debnath A, Mukhopadhyay 
S. Iodine nutritional status & prevalence of goitre in Sundarban 
delta of South 24-Parganas, West Bengal. Indian J Med Res. 
2005;122(5):419-24. PMID: 16456256.

4.	 Chandra AK, Tripathy S, Ghosh D, Debnath A, Mukhopadhyay 
S. Goitre prevalence and state of iodine nutrition in Sundarban 
delta of North 24- Parganas in West Bengal, Asia Pac J Clin 
Nutr2006,15 (3),357-61. PMID: 16837428

5.	 WHO/UNICEF/ICCIDD. Indicators for assessing iodine 
deficiency disorder and their control through salt iodization. 
WHO/NUT/94.6, 1994. Available at https://iris.who.int/
handle/10665/70715

6.	 Indicators for Tracking Progress in IDD Elimination. IDD 
Newsletter. 1994;10:37-41. Available at https://ign.org/app/
uploads/2023/10/1994_IDD-Newsletter_November_1994.pdf

7.	 Titration methods for salt iodine analysis. In: Sulivan KM. 
Houston E, Gorestein J, Cervinkas J. eds. Monitoring universal 
salt iodization programme. UNICEF/ICCIDD/PAMM/WHO; 1995 
p.11. Available at https://iris.who.int/handle/10665/37476

8.	 Karmarkar MG, Pandav CS, Krishnamachari KAVR. Principle and 
procedure for iodine estimation: a laboratory manual. New 
Delhi: Indian Council of Medical Research: 1986.

9.	 Chandra AK, Tripathy S, Mukhopadhyay S, Lahari D. Studies on 
endemic goitre and associated iodine deficiency disorders (IDD) 
in a rural area of the Gangetic West Bengal. Indian J Nutr Diete. 
2003;40:53-8. Available at https://www.informaticsjournals.
com/index.php/ijnd/article/view/6702

10.	 Chandra AK, Tripathy S, Lahari D, Mukhopadhyay S. Iodine 
nutritional status of the school children in a rural area of 
Howrah District in the Gangetic West Bengal. Indian J Physiol 
Pharmacol 2004;48(2):219-24. Available at https://ijpp.com/
IJPP%20archives/2004_48_2/219-224.pdf

11.	 Chandra AK, Tripathy S, Debnath A. Age specific sex wise goitre 
prevalence in Sundarban Delta of West Bengal, India. Indian J 
Physiol Allied Sci, 2008;62(4):112-119.

12.	 Tripathy S. Age, sex and caste specific goitre prevalence in 
Murshidabad district of West Bengal, India. Indian J Physiol Allied 
Sci. 2022;74(4):21-3. DOI: 10.55184/ijpas.v74i04.80.

13.	 Tripathy S. Prevalence of goitre among Muslim school children 
in Domkal Sub-division of Murshidabad district, West Bengal, 
Indian J Nutri Dietet. 2013;50:162-7. Available at https://www.
informaticsjournals.com/index.php/ijnd/article/view/2595

14.	 Hetzel BS The story of iodine deficiency: an international 
challenge in nutrition. Delhi: Oxford University Press, 1989. 
ISBN-10. 0192618660 ; ISBN-13. 978-0192618665.

15.	 Pandav CS, Anand K. Towards the elimination of iodine 
deficiency disorders in India. Indian J Pediatr. 1995;62:545-55. 
DOI: 10.1007/BF02761874.

16.	 Zeltser ME, Aldarkhanov BA, Berezhnaya IM, et al. Iodine 
deficiency and its clinical manifestation in Kazakhastan, IDD 
Newsletter 1992; 8(1): 5-6. Available at https://ign.org/app/
uploads/2023/10/1992_IDD-Newsletter_February_1992.pdf

Table 3: Iodine content in drinking water

Study areas (CD Block/Municipalities) Iodine contents (mg/L)

Rampurhat- I (n =8) 77.3 ± 13.2

Rampurhat- II (n =8) 63.6 ± 8.7

Nalhati- I (n =8) 59.3 ± 7.9

Nalhati -II (n =8) 87.6 ± 9.6

Mayureswar- I (n =8) 97.3 ± 10.3

Mayureswar- II (n =8) 88.4 ± 6.7

Murarai- I (n =8) 66.3 ± 7.3

Murarai- II (n =8) 71.5 ± 6.3

Rampurhat Municipality (n =8) 89.4 ± 8.9

Nalhati Municipality (n =8) 79.2 ± 7.7

TOTAL (n =80) 77.9 ± 32.2

Values are Mean ± SD
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