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[bookmark: _Toc369711867]1.0 Background of the Research
Even though iodine deficiency is certainly preventable with the use of Iodized salt in the diet, globally, nearly 2 billion people are affected due to Iodine deficiency (Zimmermann, 2008). A compromised iodine status during pregnancy has been found to affect the thyroid function of the neonates  (Garcia‑Solis et al. 2011) and is also the leading cause of intellectual impairment in Children (Clifton et al., 2013) including neonatal behaviour and infant cognitive functioning (Wang et al. 2012). Despite the well documented relationships between maternal thyroid deficiency and neuropsychological development (Li, Teng, Yu et al. 2010),  data   on India population with sufficient iodine intake is scarce (Alvarez‑Pedrerol et al. 2009). The level of free T4 is often low in pregnant women though they have normal level of thyroid stimulating hormone. This condition is noted even in areas where iodine intake is sufficient in general population. Such type of condition is termed as hypothyroxinemia. It has been long believed that this condition will not affect the health of fetus.  However, recent findings suggest that hypothyroxinemia can negatively affect the outcome of the child’s health, including neonatal behavior and cognitive functioning of infants (Sahu, et al. 2010; Pop, Kuijpens, Baar et al., 1999; Pop, Brouwers, Vader et al. 2003). 
The neuropsychological development in foetal and neonatal stages requires adequate amount of thyroid hormone specifically in overt maternal hypothyroidism as it plays a vital role during the time of pregnancy and development of foetus. Several surveys conducted in India ( Tamilnadu ) confirmed that in pregnant women iodine deficient highly prevalent and this is reflected among Indian children who are also mildly iodine deficient(APHDPC, 2007). This is due to poor iodine in Indian foods and high usage of iodine based cleaning products by the dairy industry and low usage of iodized salt make it difficult for pregnant women to get recommend amount (Seal et al. 2007). It is well understood that adequate iodine are required for normal development of the brain and nervous system before birth in babies and young children, not many studies have been conducted, in particular  the influence of maternal subclinical hypothyroidism in the  neuropsychological development of foetus   is not well-established (Abalovich et al. 2007). Hence this study aims to determine whether women should undergo screening for thyroid abnormalities during early stages of pregnancy or at the time of pregnancy specifically among Indian pregnant women. 
[bookmark: _Toc369711868]1.1 Statement of the problem (previous work)
Several studies have been conducted earlier to relate nutritional iodine intake on maternal thyroid dysfunction and its impact further on neuropsychological development. For an instance, the study by Li, Shang and Teng (2010) showed that intellectual and motor development in children at 25-30 months of age is associated with abnormalities of maternal thyroid. Blumenthal, Byth and Eastman (2012) did assess the iodine nutritional status and its effect on thyroid dysfunction using cross section design in Indian. The findings confirmed that 6.5% of the prevalent subclinical hypothyroidism is unlikely to be due to iodine deficiency. Further other study by Hynes et al. (2013) provided a preliminary evidence through the longitudinal study that even mild iodine deficiency during pregnancy have long term impact on neurocognition of fetal. Only limited studies have been performed regarding the role of maternal thyroid function during pregnancy with respect to maternal iodine level specifically among Indian Population (Grewal, Khadgawat, & Gupta, 2013). However, these studies fail to focus on the influence of thyroid abnormalities on malignancies. In general, the Indian Population is mildly iodine deficient (Li et al., 2008). Despite the status, however, there are limited studies available with regards to the iodine status of Indian pregnant women. Previous studies available are conducted prior to fortification suggests these studies are inadequate in providing exact status (APHDPC, 2007).  Past studies regarding iodine deficiency clearly revealed that even mild or moderate iodine deficiency produced many subtle changes in cognitive function of children, which is unclear from an Indian scenario as the dietary source of iodine intake varied from other countries. Only few cross sectional studies documented the impact of iodine deficiency on motor and cognitive function of children. However, majority of these studies were not clear as it was confused by other factors that impact child development. Based on this context, this study will attempt to evaluate the importance of thyroid function in women at 16-20 weeks of gestation and its impact on cognitive functioning of their children.  
[bookmark: _Toc369711869]1.2 Focus
To assess the thyroid function in women at 16-20 weeks of gestation age and its impact on neuropsychological development of their offspring
[bookmark: _Toc369711870]1.3 Research Questions
1. What is the source and current intake of Iodine levels among Indian pregnant women
2. Is iodine intake is associated with maternal thyroid abnormalities?
3. Is there any relationship with maternal thyroid abnormalities on neuropsychological development of their offspring?
[bookmark: _Toc369711871]1.4 Materials and Methods
The study will adopt retrospective study design. The pregnant women receiving routine screening for Down syndrome will be recruited after obtaining informed consent. Ethical committee approval will be obtained from the institution. Thyroid abnormalities were classified as subclinical, hypothyroxine, and elevated TPOAb tires. Case and controls will be matched with gestational weeks at birth, gender, birth conditions of children (APGAR score), birth weight, birth categories of children (natural or C-section), mean age of mother, duration of breast feeding, spontaneous abortion history, educational qualification of parents, parental care, smoking history of father.  Inclusion criteria include children under the age of 25-30 months, residence criterion of women will also be included to know whether they had taken the  required amount of iodine in the past prior to conception. Exclusion criteria include familial history of genetic disease, overt thyroid disease, past history with respect to the treatment for hyperthyroidism, smoking during pregnancy, history of alcohol consumption, history of infertility. 
[bookmark: _Toc369711872]1.6 Instruments
	Bayley scale of infant development (BSIDI) will be used to evaluate the motor and cognitive development of infants. With the help of Mental Development Index (MCDI), BSIDI, 163 items including language, adaptive behaviour, and other exploratory activities will be employed to analyse the cognitive and motor development of infants. There are 81 items presented in motor scale which are classified into two main groups such as gross motor function including sitting, head rising, standing and walking and, fine motor function including grasping and finger opposition. Psychomotor Development Index will be used to evaluate such motor scale items. 
[bookmark: _Toc369711873]1.7 Data presentation and analysis
	SPSS (21.0) will be used for data analysis process. The final outcome of data analysis will be presented as mean± SD and median and inter-quartile range. The statistically significant data will be mentioned as P < 0.05. Thereafter, the t-test will be performed to analyse the qualitative data comparing two independent samples.  On the basis of t-test results, a multivariate logistic regression analysis will be carried out to statistically analyse the significant variables.  
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