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Abstract 

Research question: To find the influencing factors, which have significant role in the 

occurrence of Iodine Deficiency Disorder among the school going children are indentified 

and to find the probability or chance to develop the IDD in a child by using the binary logistic 

regression method.  

 

Material and Methods:  

Study Population: School going children. Study Design: School based Study. Sampling 

Method: uniform sampling method.  Study Setting: Pondicherry, Karaikal, Mahe, Yanam.  

Sample Size: 352  Study Variables: Region, gender, age, salt samples, urine sample. Study 

Period: Jan.2009 – Dec.2010.  Study Method: Pre-designed and pre-tested questionnaire for 

data collection. The data set collected from 128 students with IDD and 224 students who 

have deficiency in iodine but not having IDD. Software used: Microsoft Excel 2007 for 

entering the data and SPSS 16.0 version for analyze the collected data.  Statistical analysis 

used:  Descriptive statistics, proportion, Chi-square test for goodness of fit and Binary 

Logistic Regression for prediction.  If p<0.05 was taken to be statistically significant. 

 

Result: Out of 352 children, 188 (53.41%) were boys and 164 (46.59%) were girls. The 

average age of the school children was 9.12 ± 1.89 years.  Urine samples were collected 

from 1
st

std to 7
th

std are 38, 62, 59, 57, 49, 55 and 32 respectively. In this paper, we 

calculated the probability or chance to develop the Iodine Deficiency Disorder in a child was 

0.13 (or) 13%. 

 

Conclusion: The risk ratio has been computed on the basis of which prediction or possibility 

onset of IDD for children is identified.  This iodine deficiency has an immediate effect on 

child learning capacity. So, the elimination of IDD is a critical development issue, and should 

be given the highest priority by governments and international agencies. 

   

Key words:  Iodine Deficiency Disorder (IDD), region, urine iodine, salt iodine, risk ratio, 

binary logistic regression 
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INTRODUCTION: 

 

Iodine Deficiency Disorders (IDD) is a major global public health problem.  IDD has been 

recognized as a major public health problem in India also. WHO/UNICEF/ICCIDD has defined 

indicators for IDD prevalence and criteria for classifying IDD as a significant public health 

problem [1]. Iodine is an essential micronutrient which is required as 100-150 micrograms 

daily for normal human growth and development.  Iodine deficiency starts its impact from 

development of fetus to all ages of human beings.  It results in mental retardation, deaf-

mutism, squint, dwarfism, goiter of all ages, neuromotor defects etc. On a worldwide basis, 

iodine deficiency is the single most important preventable cause of brain damage [2].   

 

Realizing the magnitude of the problem in India the Government of India launched a 100 

percent centrally assisted National Goitre Control Programme (NGCP) in 1962. 

WHO/UNICEF/ICCIDD have jointly recommended outcome and process indicators to track 

the progress of IDD elimination [3]. Recent surveys carried out in Bhutan, Nepal, Thailand  as 

well as seven States in India provide evidence that suggests that it is essential to view the results of 

these three indicators in totality rather than in isolation to make proper assessment of progress of 

IDD elimination programme [4].  50% of the children born every year in India (13 million out of 

a total of 26 million) are unprotected against Iodine Deficiency Disorders such as brain 

damage, deaf mutism, dwarfism and severely depleted levels of productivity. Andhra 

Pradesh’s (population - 76.2 million) salt requirement for consumption is about half a 

million metric tons per year. But only 37% of the families are able to consume iodized salt 

[5]. 

• Iodine deficiency is one of the main causes of impaired cognitive development in 

children.  

• The number of countries where iodine deficiency is a public health problem has 

halved over the past, decade according to a new global report on iodine status.  

• 54 countries are still iodine-deficient in the world.  

• Efforts are required to strengthen sustainable salt iodization programmes [6,7]. 

Of all the people who are at risk of developing IDD globally 10% are in India-an estimated 

167 million people. 
 
In the sub-Himalayan goiter belt of India alone, nearly 55 million are 

estimated to be suffering from endemic goiter, with an average goiter prevalence of 36% 

[8]. It is common belief that in India goiter and cretinism are limited to the Himalayan goiter 

belt. But renewed surveys have identified endemic foci of iodine deficiency in Madhya 

Pradesh, Gujarat, Maharashtra, Andhra Pradesh, Kerala and Tamil Nadu [9]. Even areas near 

the coastal are found to be goiter affected. 

Materials and Methods: 
The study was carried out during Jan. 2009 – Dec. 2010.  The study was conducted in 

Puducherry regions like Pondicherry, Karaikal, Mahe, Yanam. Totally 352 children were 

included in this study. Children belonging from both urban and rural areas for attending the 

school on the day of the survey were identified and were provided with auto seal polythene 

pouches with an identification slip. They were requested to bring four teaspoons of salt 

(about 20g) from their family kitchen. A minimum of 75 salt samples were collected from 

each district by utilizing the uniform sampling methodology. The iodine content of salt 

samples was analyzed using the standard iodometric titration method [10].   
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              From each region, at least 75 children from the same school were randomly selected 

and were requested to provide “on the spot” casual urine samples. Plastic bottles with 

screw caps were used to collect the urine samples. The samples were stored in the 

refrigerator until analysis. The urinary iodine excretion (UIE) levels were analyzed using the 

wet digestion method [11, 12].  Urine samples were collected from 352 children (1
st

std to 

7
th

std are 38, 62, 59, 57, 49, 55 and 32 respectively) in the age group of 6 to 13 years 

studying in the school were included in the study and briefed about the objectives of the 

study by their respective teachers in their class room.  Data was collected from 128 students 

with IDD and 224 students who have deficiency in iodine but not having IDD. The data were 

entered in Microsoft Excel 2007 and analyzed using the statistical software SPSS 16.0 

version.  Descriptive statistics, proportion, Chi-square test for goodness of fit and Binary 

Logistic Regression for prediction was used as statistical analysis.  The p-value less than 0.05 

was considered as statistically significant.  In this study, the iodine level in salt < 15ppm was 

considered as Inadequate and > 15ppm as adequate iodine [3]. 

 

Table I: Criteria for assessing the severity of IDD based on Urine Iodine levels [13] 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this paper, we are using the binary logistic regression approach method as follows: 

We take,               

                   Y = 1, if having children iodine deficiency 

                   Y = 0, if children not having iodine deficiency 

    Y is the dependent variable.  The following are the independent variables: 

      1. Region (x1) 

      2. Gender   = 1,  if boy        (x2) 

                   = 0,  if girl 

3. Age (x3) 

4. Salt iodine at household level  (x4) 

5. Urine iodine Excretion Level (x5) 

 

 

 

 

 

Epidemiological criteria for assessing severity of IDD based on 

median urinary iodine levels 

Median Value (mg/l) Severity of IDD 

 

< 20 Severe 

 

20-49 Moderate 

 

50-99 

 

Mild 

 

>100 No deficiency 
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Results: 
                

In this study, 352 children, 188 (53.41%) were boys and 164 (46.59%) were girls. The 

average age of the school children was 9.12 ± 1.89.  Urine samples were collected from 352 

children of 1
st 

std. to 7
th 

std. are 38, 62, 59, 57, 49, 55 and 32 respectively.  Joseph Hair et. al 

[14] explained a detailed study of Binary Logistic Regression approach was clearly explained 

in the book Multivariate Data Analysis.  From the binary logistic regression analysis the 

following results have been obtained Hosmer-Lemeshow test for goodness of fit shows that 

the chi-square value is 3.064 with a corresponding p-value = 0.930 (p>0.05).  Therefore, the 

chi-square value not significant, and this proves that the model is a good fit.  The variables 

and their regression co-efficient and the level of significance are given in the following 

[table II].  

 

    Table: II   List of all selected variables, β – values, P- values and their Significant 

Variables β P - value Significant Exp(β) 

X1 -0.227 0.045 Sig.** 0.797 

X2  0.707 0.003 H. Sig.*** 2.027 

X3 0.079 0.204 NS* 1.082 

X4 0.028 0.002 H. Sig.*** 1.028 

X5 0.007 0.014 Sig.** 1.007 

Constant -4.295 0.000 H. Sig.** 0.037 

     *Not Significant (p>0.05)  **Significant (p<0.05)  ***Highly Significant (p<0.01) 

 

Odds Ratio: 

After finding the regression co-efficient and the intercept terms, we can find the Binary 

Logistic Regression Equation, 

                    Y = β0 + β1x1 + β2x2 + … … … + βnxn    …………… (1)      

For any given individual if x1, x2, ……………….., x11 are given we can find the value of Y and also 

eY
.  From that, we have got the odds ratio as follows: 

                                             P 

                                      -----------       =      e
Y
 

                                        1   -   P 

And from this P – value is found out.  This gives the probability or chance for the individual 

to develop Iodine Deficiency Disorder (IDD). 
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Example: 

           For a given person the values of the different independent variables are: 

           From table (II), 

          β0 = -4.295, x1 = 1,  x2 = 1, x4 = 30, x5 = 160 
           We get, the Binary Logistic Regression equation (1) becomes,      

                    Y  = β0 + β1x1 + β2x2 + β4x4 + β5x5        
                         Y  =  -4.295 - 0.227 ( 1 ) + 0.707 ( 1 ) + 0.028 (30) + 0.007 (160)   

                        Y  =  -4.295 – 0.227 + 0.707 + 0.840 + 1.120  

                        Y  =  - 1.855 

                  e
Y
  =   e

- 1.855
  =  0.1564 and hence using 

 

                                                 P 

                                      -----------     =   e
Y
 

                                        1   -   P 

                                            

                                             P 

                                      -----------     =  0.1564 

                                        1   -   P    

 

                                                    P   =  0.13 

                                      

From the above, we could found the value of P.  The odds ratio (risk ratio) is found to be P = 

0.13.  From the odds ratio we conclude that, a child having a probability or chance for the 

children to develop the Iodine Deficiency Disorder is 0.13. 

 

Discussion:  

 
In the present study, the variables such as region, gender, salt iodine at household level, 

Urine iodine Excretion Level of incidence of IDD have been found to play a significant 

(p<0.05) role except the variable age (p>0.05).  Thus, we took the significant variables of a 

school going child’s data were taken and substituted in the Binary Logistic Regression 

equation and we could found the probability value of developing the IDD for a child.  In the 

above example, a male child data was taken and substituted in the Binary Logistic 

Regression equation as:  region = 1 (puducherry), sex = 1 (male), Salt iodine = 30 ppm (> 

15ppm)  and Urine iodine = 160 µg/L (>100% µg/L).  If salt iodine (>15ppm) and urine iodine 

(>100% µg/L) and find out the probability developing of a male school going child.  

 

The probability or chance to develop IDD in a school going male child was found to be 0.13 

or 13%.  This probability value was very less to develop IDD [1,13].  Awareness needs to be 

created among the school children through school health programmes (SHP) activities to 

use Iodized salt in their food. Then, only we have to reduce the development of IDD, mental 

retardation, deaf-mutism, squint, dwarfism, goiter of all ages, and neuromotor defects etc. 

The risk ratio has been computed on the basis of which prediction of IDD for a child is 

identified.  By finding the influencing factors of IDD, one child or an individual can plan to 

find appropriate factors against the development of IDD and other defects. 
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Conclusion: 
From the present study the probability to develop the IDD with use of the Binary Logistic 

regression approach for any school going children from any region of Puducherry. This 

iodine deficiency has an immediate effect on a child learning capacity. Thus, the elimination 

of IDD is a critical development issue, and should be given the highest priority by the 

governments and international agencies. 
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