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Abstract 
Background and Objective: Neonatal hypothyroidism is associated with poor neuro behavioral 

outcome in neonates. Brazelton neurobehavioral assessment scale is good alternative to assess the 

neurobehavioral outcome of neonates at bedside. 

Design: prospective cohort study. 

Setting: Department of pediatrics, Hi tech medical College, Bhubaneswar. 

Participants: 30 hypothyroid newborns were enrolled and followed up at 3-4 weeks of life. The 

neonates were represented the case neonates.30 euthyroid healthy newborns were selected as control 

group. 

Main Outcome Measures: Early neonatal behavioral assessment at 3-4 weeks of age. 

Results: Neonatal hypothyroidism leads to poor neurobehavioral outcome in newborn as already 

known and also by NBAS scoring. Early treatment has good outcome in terms of Neurrologicaland 

behavioural status of a newborn. 

Conclusion: Neonatal hypothyroidism is associated with abnormal neurobehavioral development and 

Brazelton NBAS is good alternative for neurobehavioral assessment at bed side. 

Keywords: Neonates, neurodevelopment, Brazelton neurobehavioral assessment scale. 

 

Introduction 

Neonatal hypothyroidism, one of the 

commonest preventable causes of mental 

retardation is also the most common neonatal 

endocrine disorder. The subtlety of clinical 

features and the maternal h hormone crossing 

the placenta provides a protective effect on the 

fetal brain masking the clinical signs. In 
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addition to this even the most severe forms of 

neonatal hypothyroidism have some functioning 

residual thyroid tissue further making clinical 

diagnosis difficult. 

To prevent further brain injury, treatment needs 

to be started as early as possible after birth. 

NBAS has evolved as the good alternative to 

detect infants with poor neurobehavioral 

response as in hypothyroidism. 

By using Brazelton neurobehavioral assessment 

scale the neurobehavioral outcome of a neonate 

with hypothyroidism can be assessed at 3-4 

weeks of life and intervention can be done at 

neonatal age only. 

 

Methods 

The present prospective study was undertaken at 

Hi Tech Medical College, Bhubaneswar, 

Odisha. During the period of October 2017to 

November 2020. The study cohort was selected 

from department of pediatrics. 

Total 60 Newborns were enrolled. 30 newborns 

with raised TSH level, who presented the case 

and 30 as controll group. 

Ethical clearance was obtained from 

institutional Ethical committee and written 

informed consent was taken from all 

participants. All newborns enrolled were 

assessed within 7 days of life and again at 3-4 

weeks of postnatal life. 

The study participants were categorised into 

following subgroups: 

Control group   (n=30) with TSH < 4.4 miu/l 

Treated group     (n=12) with TSH> 10 miu/l 

Non trered group. (n=18) with TSH Between 6-

10 miu/l 

The serum TSH was assessed between 72 h of 

life and 7 days of postnatal life. 

Early neonatal behavioural assessment was done 

at 3-4 weeks of age using Brazelton 

neurobehavioral assessment scale (NBAS). The 

scale contains 7 clusters of 31 items both 

neurological and supplementary that measures 

the quality of responsiveness and the amount of 

input that the infant needs from the examiner to 

show his or her best performance. All the items 

were scored in the correct state as defined in the 

NBAS guidelines.] 

 

WHAT IS ALREADY KNOWN? 

- Neonatal hypothyroid is a risk factor for 

adverse neurobehavioral outcome in 

neonates. 

 WHAT THIS STUDY AIDS? 

-Brazelton NBAS is good alternative to 

assess the neurobehavioral outcome of 

neonates at bedside. 

 

Methodology 

C is control group with 30 numbers of 

observations shows highest average scorings for 

each category of test, which shows healthy 

response of child due to non-presence of 

neonatal hypothyrodism. Neonatal 

hypothyrodism treated group (T) shows better 

NBAS scoring compared to non treated group 

(NT). 

Brezelton scoring of 31 numbers of test is 

dependent on each other. To estimate the impact 

of treatment of hypothyroidism on NBAS 

scoring, first we will create an index to judge 

the aggregate of NBAS scoring using principal 

component analysis (PCA). PCA method will 

convert these 31 test parameters into few 

independent components, which will be used to 

calculate the final aggregate value of NBAS 

scoring. These independent components will 

give unbiased  

index called as Fscore to overall judge the 

health of child. Finally, using linear regression 

analysis the impact of treatment of 

hypothyroidism, age, HC, length, TSH level is 

estimated on the Brezelton score. 



 

Lalit Agrawal et al JMSCR Volume 08 Issue 01 January 2020 Page 804 
 

JMSCR Vol||08||Issue||01||Page 802-807||January 2020 

 

 
 

Dummy Variable Creation for Control, 

Treatment, and Non Treatment group:  

When dummy control group value is zero and 

dummy for treated group is zero, the combine 

set represents control group in our study. When 

value of dummy control group is one and 

dummy for treated group is zero, the combine 

set represents non treated group. While dummy 

for control group is one and dummy for treated 

group one, this combine set represents treated 

group. 

 

 

 

 

Category Dummy control Group Dummy for treated Group 

Control group 0 0 

Non Treated Group (NT) 1 0 

Treatment Group 1 1 
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Result & Analysis 

In the principal component analysis (PCA), we 

have selected 5 components as variance value is 

less than one for component 6.  The proportion 

column in PCA table shows the variation in test 

score for patient explained by each component 

in our case study. The component 1 explains 

45.75% variation in final NBAS test score of 

patient as its proportion value is .4575. Equation 

for FScore is following: 

FScore = 0.4575 *Comp1 + 0.3064 *Comp2 + 

0.0733 *Comp3 + 0.0619 * Comp4 +. 0.0570 

*Comp5 

Using above Fscore equation, for each patient 

Fscore index is calculated. The mean value of 

Fscore for total patient comes zero with 

standard deviation value of 3.77, minimum 

value of Fscore comes out to be -5.644, with 

maximum value of 5.213. Better the Fscore for 

a patient, better is its NBAS scoring, which in 

place shows better neurological outcomes of 

child. Control group has highest average Fscore 

value as expected from our model while non 

treatment group has lowest. 

 

 

 

 
 

Now the Fscore calculated from above equation 

is used to see the impact of treatment of 

hypothyroidism on the neurological behavior of 

child. Linear regression analysis is used to 

estimate the impact of hypothyroidism on the 

Fscore index.  In this model we assumed that 

the control group coefficient should come 

negative as control group (when dummy value 

is zero) must have better NBAS score compare 

to study group (when dummy for control group 

is one) due to non presence of hypothyroidism. 

The adjusted R square value of .8123 shows the 

81.23 variability explained by our given model 

with F statistics value of zero shows 

significance of our model. 

 

 

 

 

Group Mean FSCORE Max of FSCORE Min of FSCORE Std Dev of FSCORE 

C 3.148832373 5.213834 0.780467 1.980161209 

NT -4.547659889 -3.77883 -5.644992 0.607103561 

T -1.050590883 0.8011842 -2.990111 1.752788564 

Complete Sets 0 5.213834 -5.644992 3.765885837 
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Source SS Degree of 

Freedom 

MS Number of obs 60 

     F( 5, 54) 52.07 

Model 692.9914 5 138.5983 Prob > F 0 

Residual 143.7404 54 2.66186 R-squared 0.8282 

Total 836.7318 59 14.1819 Adj R-squared 0.8123 

    Root MSE 1.6315 

 

FSCORE Coef. Std. Err. t P>t [95% Conf. Interval] 

        

Dummy for Control Group -7.55858 0.499041 -15.15 0 -8.55909 -6.55806 

Dummy for Treated Group 3.144079 0.644377 4.88 0 1.852181 4.435977 

Weight -1.02765 0.854022 -1.2 0.234 -2.73986 0.68456 

Length 0.029572 0.165371 0.18 0.859 -0.30198 0.361122 

HC 0.14701 0.328324 0.45 0.656 -0.51124 0.805259 

_cons -0.59317 10.90955 -0.05 0.957 -22.4655 21.27916 

 

Discussion 

Our study demonstrates that congenital 

hypothyroidism prevalence in our population is 

high and neurobehavioral development of 

neonates with untreated hypothyroidism is poor 

than treated cases of hypothyroidism. 

The limitation of our study is that 

neurobehavioral assessment in our cohort was 

done between 3-4 weeks of postnatal life that 

may not be representative of future 

neurodevelopment of a child. Studies where 

assessment was done at later also support this 

observation. 

To conclude, our study suggests an important 

link between neonatal hypothyroidism and 

neurobehavioral outcome of neonates and 

NBAS as a good alternative to assess 

neurobehavioral outcome of neonates at 

bedside. We recommend early identification of 

hypothyroidism in neonates and their optimal 

treatment to improve Neurodevelopmental 

outcome of hypothyroid babies. 
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