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Background: Iodine deficiency disorders (IDDs) remain among the most prevalent micronutrient deficiency disorders worldwide and 

continue to pose a significant public health challenge, particularly in mountainous regions. India continues to bear a considerable burden 

despite implementation of the National Iodine Deficiency Disorders Control Programme. Kashmir Valley has historically been recognized as 

an endemic region. The present study assessed the prevalence of goitre among school-going children aged 6–12 years in Shopian district. 

Material and Methods: A community-based cross-sectional study was conducted among 2,700 school children selected through a two-stage 

cluster sampling technique from 30 schools. Thyroid examination followed WHO/UNICEF/ICCIDD criteria. Household salt (n=557) and 

urine (n=298) samples were analysed using iodometric titration and the Sandell–Kolthoff method. Results: The Total Goitre Rate (TGR) was 

25.9% (95% CI: 24.2–27.5). Grade I goitre was present in 24.2% and Grade II in 1.8%. Prevalence was almost similar among males (26.1%) 

and females (25. 8%).Conclusion: IDDs remain a significant public health problem among school children in Shopian district. Strengthened 

universal salt iodization and periodic surveillance are recommended. 
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INTRODUCTION 
 

One of the first non-communicable diseases known to 

humankind, endemic goitre is a major global public health 

concern that has been known to occur in hilly regions of the 

Himalayas.[1] When a significant portion of the population 

is affected—roughly 5% of preadolescent or preadolescent 

children—we refer to the illness as endemic.[2] 

Over 600 million individuals worldwide suffer from goitre, 

and 20 million have some form of brain damage, which is a 

result of iodine shortage during pregnancy.[3] It is also very 

common in India, with varying rates of prevalence reported 

by state. In our nation, around 200 million people are at risk 

of IDD. The Central and State Health Directorates, the 

ICMR, and the Medical Institutes conducted the survey 

have unequivocally shown that not even one State or UT is 

clear of the Iodine Deficiency Disorders issue.[4]Goitre and 

other iodine deficient illnesses are thought to affect 71 

million people worldwide. It is well acknowledged that 

fortifying salt with iodine is an effective prophylactic 

measure against IDD. Numerous investigations conducted 

in India have revealed a high incidence rate of goitre. 

Acknowledging the severity of the issue, the Indian 

government initiated the National Goitre Control 

Programme (NGCP) in 1962 with 100% central 

assistance.[6,5] 

The National Iodine Deficiency Disorders Control Programme 

(NIDDCP) was established in August 1992 to address a broad 

range of Iodine Deficiency Disorders, including mental and 

physical retardation, deafness, mutism, cretinism, stillbirths, 

and abortions.[7,8] The original name of the programme was the 

National Goitre Control Programme (NGCP). For the entire 

population, the programme is being implemented in all States 

and UTs.For normal human growth and development, 100–150 

micrograms of iodine must be consumed daily. Iodine is an 

essential micronutrient. Iodine deficiency can lead to cretinism, 

miscarriages, stillbirths, squinting, deaf mutism, and other kinds 

of goitre in addition to physical and mental disability.(9)(10) 

According to surveys carried out by the Indian Council of 

Medical Research, State Health Directorates, Directorate 

General of Health Services, and Health Institutions, 337 
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districts out of 414 surveyed in all 29 States and 7 UTs are 

endemic, meaning that more than 5% of the districts have 

an incidence of Iodine Deficiency Disorders (IDDs).[11] 

The government decided in 1984 to iodate all edible salt in 

the nation by 1992, following the Central Council of 

Health's recommendations. The programme was 

implemented graduallybeginning in April 1986. As of right 

now, our nation produces 65 lakh metric tonnes of iodized 

salt annually.[12] 

 

MATERIALS AND METHODS 

District Shopian served as the study's location. There were 

2700 subjects screened. Six to twelve-year-old subjects 

from the Shopain district participated. The study sample 

was chosen by a two-stage cluster sampling process. A total 

of thirty clusters, or schools, were chosen in the first step 

using a probability distribution that took into account the 

target population's size in each of the zones. In order to 

guarantee a reliable estimation of the problem's prevalence, 

thirty clusters were chosen. Within each cluster, 90 children 

were selected (45 boys, 45 girls). Based on an expected 

prevalence of 20% with a 95% confidence interval, a relative 

margin of error of 10%, and a design factor of 2, the number of 

children per cluster was determined. The sample size was 

determined using the following formula: 

Final Sample Size = design effect x N 

No of clusters = 30 

Sample size per cluster=Total sample size/30 

A specially created questionnaire was used to gather data, 

which included the child's particulars - name, age, school, zone, 

and sex. Each child's thyroid gland was clinically examined by 

inspection and palpation. Goitre grading was classified using 

the following standards, which are approved by the World 

Health Organisation, the United Nations Children's Fund, and 

the International Council for the Control of Iodine Deficiency 

Disorders: 

 

Table 1: Classification of goiter as per World Health Organisation 

WHO Goiter Grade Description 

Grade 0 No palpable or visible goiter. 

Grade 1 Goiter is palpable but not visible when the neck is in the normal position. It is larger than the distal phalanx of the subject's 

thumb. 

Grade 2 Goiter is clearly visible with the neck in the normal position and is also palpable. 

 

The total goitre rate was calculated as the sum of grades 1  

and 2. 

Collection of urine and salt samples: Every fifth and every 

tenth child was selected for the collection of salt and urine 

respectively. As a result, from each cluster, nine urine 

samples and eighteen salt samples were collected. 557 

samples of salt and 298 samples of urine were evaluated. The 

SandellKolthoff method was utilised to estimate the amount 

of iodine in urine samples, and the amount of iodine in salt 

samples was measured quantitatively by using the iodometric 

titration method that was carried out in the Multidisciplinary 

Research Unit (ICMR) and Public Health Laboratory of the 

Department of Community Medicine, Government Medical 

College Srinagar. 

The prevalence of Goitre was reported as a percentage with a 

goitre grade > 0 and the median urinary iodine concentration 

was estimated to identify the severity of IDD as public health 

problem using the following criteria: 

 

Table 2: Severity of Public Health Problem (Iodine Deficiency) 

Indicators Mild Moderate Severe 

Goiter grade > 0 5–19.9% 20–29.9% ≥30% 

Median UIE (µg/L) 50–99 20–49 <20 

 

Ethical consideration: With the ethical approval number 

IRBGMC/21-10psm dated October 21, 2022, the 

Government Medical College, Srinagar’s institutional 

review board approved the study. 

 
RESULTS 

A total of 2,700 school children aged 6–12 years were 

examined from 30 school clusters in District Shopian, with 

90 children assessed from each cluster. The study population 

comprised approximately 1,352 boys and 1,348 girls. As 

shown in Table 3, the overall Total Goitre Rate (TGR) was 

25.9% (95% CI: 24.2–27.5). Among male children, 351 

(26.1%; 95% CI: 23.6–28.3) were found to have goitre, 

while 348 (25.8%; 95% CI: 23.4–28.1) female children had 

goitre. The prevalence of goitre was nearly identical among 

boys and girls, indicating no appreciable gender difference. 

The distribution of participants according to goitre grade is 

presented in Table 4. Of the 2,700 children examined, 2,001 

(74.3%) had Grade 0 (no goitre), 656 (24.2%) had Grade 1 

goitre, and 43 (1.8%) had Grade 2 goitre. Thus, the majority of 

children were free from goitre, while Grade 1 constituted the 

predominant form among those affected. The iodine 

concentration in household salt samples is summarized in Table 

5. The iodine content ranged from 0 to 9.81 ppm, with a median 

value of 4.90 ppm. The 25th and 75th percentile values were 

4.31 ppm and 5.29 ppm, respectively, indicating that the iodine 

content of most household salt samples was considerably below 

the recommended level for adequately iodized salt. Urinary 

iodine concentration (UIC) was estimated in 271 children, and 

the findings are presented in Table 6. Based on the WHO 

classification, 65 (24.0%) children had urinary iodine 

concentrations <100 µg/L, indicating mild-to-moderate iodine 

deficiency. Fifty-one (18.8%) children had adequate iodine 
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intake (100–199.9 µg/L), 39 (14.4%) had urinary iodine 

levels above requirements (200–299.9 µg/L), while 116 

(42.8%) had excessive urinary iodine concentrations (≥300 

µg/L). These findings demonstrate substantial variability in 

iodine nutrition status among the children studied. 

 

Table 3: Distribution of goitre cases according to Gender 

Children Total goitre rate Total Goitre Rate 

(95%Cl) Males n (%) Females n(%) 

SCREENED 95% CI   

2700 351(26.1%) 

(23.6-28.3) 

348(25.8%) 

(23.4-28.1) 

25.9(24.2-27.5) 

 

Table 4: Distribution of participants according to goitre grade 

GOITRE GRADE n(%) 

0 2001(74.3) 

1 656(24.2) 

2 43(1.8) 

Total 2700 

 

Table 5: Iodine Levels (In Ppm) In Salt Samples Collected 

SALTIODINELEVELS(ppm)  

Minimum 0 

25th percentile 4.31 

50th percentile 4.90 

75th percentile 5.29 

Maximum 9.81 

 

Table 6: urinary iodine levels according to who classification. 

URINARY IODINE LEVEL (ppm) n(%) 

<99.9Mild-moderate deficiency 65(37.5) 

100-199.9Adequate intake 51(37.1) 

200-299.9Above requirement 39(26) 

300 and aboveExcessive 116(18.2) 

Total 271(24.7) 

 

DISCUSSION 

Iodine stands as a micronutrient crucial for typical human 

growth and maturation. Although endemic goitre showcases 

the apparent outcome of iodine insufficiency, its most 

consequential impacts occur within the developing brain. 

The deficiency of iodine can yield a range of severe mental 

and physical ailments, termed collectively as IDD. Despite 

its eradication in several nations, iodine deficiency persists 

in various degrees across numerous regions worldwide.[13] 

IDDs impact the entire population, yet employing a school-

based sampling method is advised for UI and TGR. This 

approach proves to be the most efficient and practical 

means of monitoring IDD, as schools typically offer easy 

accessibility and serve as a representative for the broader 

population.[14] 

In this research, the Total Goitre Rate (TGR) was 

determined to be 25.9%. TGR exhibited a higher prevalence 

among boys (26.1%) than girls (25.8%). Of the total, 

25.88% were diagnosed with goitre, primarily consisting of 

grade 1 (24.2%) followed by grade 2 (1.8%). The goiter 

prevalence shown by different studies across different parts 

of Kashmir over the years have shown varied results with 

the total goiter rate ranging from less than 5 percent to more 

than 30 percent.[15-17]Goitre prevalence was similar among 

boys and girls, suggesting environmental and dietary factors 

play a greater role than sex differences. Most cases were 

Grade I goitre, indicating persistent but generally mild 

disease. 

Household salt analysis suggested inadequate iodine content, 

while urinary iodine findings showed variation in iodine intake. 

These observations support continued surveillance, quality 

control of iodized salt, and public awareness activities. 

These findings of our study are comparable to the results to 

some recent studies in other districts of Kashmir Valley, a study 

led by Muhammad Salim Khan et al.[18] (2014), focusing on 

school-going children aged 6-12 years in the Kulgam district of 

the Kashmir valley, found that the Total Goitre Rate (TGR) was 

18.9% among the study participants.This comprised Grade 1 

goitre at 18.5% and Grade 2 goitre at 0.4%.In contrast a study 

by RuqiaQuansar, Iqra N. Chowdri, and S. M. Salim 

Khan(2023),[19] conducted in the Ganderbal district of Kashmir, 

revealed Grade 1 goiter in 90 (3.3%) children and Grade 2 

goiter in 6 (0.3%), yielding a total goitre rate of 3.6%. Possible 

explanations include geographical variation, dietary habits, 

availability of crystalline salts and inconsistent availability or 

use of adequately iodized salt. 

 

CONCLUSION 

Prevalence of TGR in District Shopian of Kashmir valley was 

25.9%, which is quite high and amounts to a serious public 

health problem. Continuous monitoring and regular surveys, 

such as the current one, are essential to understand the iodine 

status of our population. These surveys provide crucial insights 

into the direction our society is heading in terms of iodine 
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status. 

Recommendations: 

The high prevalence of TGR in District Shopian of Kashmir 

Valley found in our study warrants robust measures needed 

to be adequately applied by the concerned authorities to 

ensure and strengthen the system under following steps. 

1. Ensure universal availability of adequately iodized salt. 

2. Conduct regular district-level IDD surveillance. 

3. Strengthen health education regarding iodized salt. 

4. Introduce routine school screening for goitre. 

5. Improve quality assurance under NIDDCP. 

6. Undertake further analytical studies in Kashmir Valley. 

Public Health Implications 

Persistent iodine deficiency adversely affects growth, 

cognition, and educational performance. Strengthened 

surveillance and sustained public health interventions are 

essential for elimination of iodine deficiency disorders. 
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