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Abstract 
Background: The aims of this study are to analyse various perinatal factors influencing neonatal cord 

blood thyroid stimulating hormone (TSH) level and to find out incidence of congenital 

hypothyroidism in neonates. Material and Methods: A total of 800 newborns whose mother not 

having any thyroid medications during her pregnancy period were enrolled for the study. Cord blood 

samples of the neonates were collected for estimation of TSH level at the Laboratory Services of 

GMERS Medical College, Junagadh. TSH levels above 20mIU/L were considered as having 

congenital hypothyroidism. The data were compared with other similar international as well as 

national studies. Result: In present study, there was no significant difference in cord blood TSH level 

when compared for various mode of delivery of newborn, as well as according to birth weight and 

gender of newborn. There was a statistically significant higher mean cord blood TSH level in 

newborns whose mother had a history of pregnancy induced hypertension (PIH). One newborn was 

found to have congenital hypothyroidism. Conclusions: It was evident from the present study that 

newborns whose mother having history of PIH had significantly higher cord blood TSH level. 

Though incidence of congenital hypothyroidism was rare, routine congenital hypothyroidism 

screening program was advisable. 
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Inroduction 

Congenital hypothyroidism is one of the most common preventable causes of mental retardation in 

the country. It has an incidence of 1 in 4000 births in various neonatal screening programs.
1 
Screening 

for congenital hypothyroidism is cost-effective tool to prevent mental retardation in the neonates.
2
 

Thyroid-stimulating hormone (TSH) level estimation from umbilical cord blood is an attractive and a 

practical step for screening for congenital hypothyroidism. Such programmes for screening are 

available in developed countries, but are still not available in our country due to lack of available 

facilities, lack of awareness among treating physicians, cost, and early discharge of neonates due to 

overburden in the government setups.
3, 4  

 The use of cord blood TSH as a screening tool for 

congenital hypothyroidism remains a practical option due to its ease of availability, simplicity, and 

accessibility. Studies across the world have shown that cord blood remains a good sampling technique 

for screening of congenital hypothyroidism.
5 

Material and Methods 
The present study was carried out in maternal and neonatal care unit of Department of Paediatrics and 

Department of Pathology at GMERS Medical College and Hospital, Junagadh from January 2022 to 

June 2022. The study group comprised of a cohort of neonates born at the GMERS Medical College 

and Hospital during the study period. The sample size was not predetermined as it was based on cord 

blood samples obtained during the study period.  
Ethical approval was obtained from the ethical committee of the institution. 
Inclusion criteria: all live newborns delivered at the GMERS hospital during the study period. 
Exclusion criteria: Newborns whose mother were on any thyroid medication. 
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Written consent for collection of cord blood was obtained from the parents before delivery of the 

newborns. A 2-3 ml of cord blood was collected in a sterile serum separator tubes (SST II advance, 

BD Vacutainer
TM

) immediately after birth of the babies, drawn from a 15-20 cm length of umbilical 

cord incised while severing it at the time of birth of the baby. Thus a mixed umbilical cord blood 

sample containing blood both from umbilical arteries and veins was obtained.Serum analysis for TSH 

was carried out. The parameters was measured by Micro plate Enzyme Linked Immunosorbent Assay 

Kit, DiagnovaEliscan™ T4 manufactured by Ranbaxy Fine Chemicals Ltd. (RFCL). Descriptive 

statistical analysis, cross- tabulation were applied using the statistical software SPSS 16.0.A. 
Records of mother's age, parity, thyroid status, residence, blood pressures, diabetes etc. were kept. 

The medication / anaesthesia details received by mother were also noted. At birth all the baby were 

resuscitated, examined and their weight, sex etc. were recorded. 

Recall Process: The parents of newborn with cord blood TSH > 20 mIU/L was informed about the 

test results before discharge from the hospital. Retesting was scheduled on their first revisit to 

paediatrician that was usually at 1 week of age of the baby. 

Statistical Analysis: The mean, median and standard deviation for TSH values of the cohort were 

calculated by using windows SPSS (15) software. T-test was applied to see the significance of 

difference in mean TSH value of different groups. 

Results 

A total of 800 newborns were enrolled in the study out of which 424 (53%) were male and 376 (47%) 

were female. Male to female ratio was 1.12.Table 1 depicts differences in mean cord blood level 

for TSH, T3 and T4 between male and female newborns which were statistically non-

significant.  

Table 1: TSH, T3 and T4 levels according to gender 

Gender 
Mean cord blood TSH 

mIU/L (SD) 

Mean T3 

mIU/L (SD) 

Mean T4 

mIU/L (SD) 

Male 7.87 (5.14) 0.89(0.85) 12.1 (3.9) 

Female 7.53 (3.77) 0.81(0.38) 11.6 (3.8) 

P-Value t=0.368, p=0.71 t=0.59, p=0.58 t=0.916,p=0.36 

Out of a total 800 newborns, 472 (59%) were delivered by normal vaginal delivery (NVD) 

and 328 (41%) were delivered by lower segment cesarean section (LSCS). NVD to LSCS 

ratio was 1.43.  
Table 2: TSH, T3, T4 levels according to Mode of Delivery (MOD) 

MOD 
Mean cord blood TSH 

mIU/L (SD) 

Mean T3 

mIU/L (SD) 

Mean T4 

mIU/L (SD) 

NVD 5.86(1.96) 0.84(0.39) 12.27(3.90) 

LSCS 10.38(5.73) 0.88(0.94) 11.34(3.77) 

P-Value t=5.61,p=0.00 t=0.27,p=0.79 t=0.77,p=0.44 

Table 2 depicts differences in mean cord blood level for TSH, T3 and T4 between newborns 

delivered by normal vaginal delivery (NVD) and lower segment cesarean section (LSCS) 

which were statistically non-significant.  

All the newborn whose birth weight less than 2.5 kg were categorized as low birth weight 

(LBW) and those whose birth weight more than 2.5 kg were categorized as normal birth 

weight. In the present study 624 (78%) newborn had normal birth weight and 176 (22%) 

newborn had LBW. 

Table 3: TSH, T3, T4 levels according to birth weight 

Birth weight 
Mean cord blood TSH 

mIU/L (SD) 

Mean T3 

mIU/L (SD) 

Mean T4 

mIU/L (SD) 

>2.5 kg 5.95(4.79) 0.86(0.74) 12.01(4.1) 

<2.5 kg 6.17(3.0) 0.86(0.35) 11.30(2.7) 

P-Value t=2.02 ,p=0.046 t=0.03.,p=0.98 t=1.26 ,p=0.21 
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Table 3 depicts differences in mean cord blood level for TSH, T3 and T4 between newborns 

with birth weight > 2.5 kg and birth weight < 2.5 kg (LBW) which were statistically non-

significant. The present study had 56 (7%) newborns whose mother had positive history for 

pregnancy induced hypertension (PIH) and 744 (93%) newborns whose mother didn‘t had 

history of PIH. 
Table 4:TSH, T3, T4 levels according toPIH 

Mothers 
Mean cord blood TSH 

mIU/L (SD) 

Mean T3 

mIU/L (SD) 

Mean T4 

mIU/L (SD) 

With PIH 14.4 (6.63) 0.54(0.21) 8.86(2.01) 

Without PIH 7.21 (3.94) 0.87(0.69) 11.92(3.87) 

P-Value t=4.41 ,p=0.000 t=1.25 ,p=0.22 t=2.07 ,p=0.042 

Table 4 depicts differences in mean cord blood level for TSH, T3 and T4 between newborns 

whose mother had history of PIH and without history of PIH. There was statistically 

significant higher mean cord blood TSH level in mother with PIH in comparison to mothers 

without PIH while the differences in mean cord blood T3 and T4 levels between the two 

groups were statistically non-significant.   

Table 5: Distribution of newborns according to cord blood TSH level range 

Cord blood TSH level range (mIU/L) No. of newborns Percentage (%) 

0-10 592 74% 

11-20 184 23 % 

> 20 24 3% 

Total 800 100 % 

Table 5 depicts that 592 (74%) newborns had cord blood TSH level between 0-10 mIU/L, 

184 newborns had the level between 11-20 mIU/L and only 24 (3%) newborns had the level 

>20 mIU/L. 

Table – 6: Details of congenital hypothyroidism screening program 

Total newborn screened 800 

Mean cord blood TSH (mIU/L) 7.7 

Standard deviation (SD) 4.45 

Total newborns recalled 24 

Recall rate (%) 3 

Repeat thyroid function tests done 24 

Recall response rate (%) 100 

Congenital hypothyroidism confirmed on repeat test 01 

Table 6 depicts that out of a total 800 enrolled newborns, congenital hypothyroidism was 

detected only in 1 newborn even though there was a 100% recall response rate. In the present 

study incidence of congenital hypothyroidism was 1 in 800. 

Discussion 
Total 800 newborns delivered at our institute during the study period were included in our study. In 

our study male: female ratio was 1.12:1. We found statistically non-significant difference in mean 

cord blood TSH level between male and female newborns. In our study regarding the mode of 

delivery, normal delivery predominates the LSCS delivery. Mean cord blood TSH level was slightly 

higher in LSCS delivery in comparison to normal delivery but that was statistically non-significant.In 

our study176 newborns had low birth weight and 624 newborns had normal birth weight. The 

difference in cord blood TSH level between low birth weight and normal birth weight newborns was 

statistically non-significant. Our study result is comparable to the study done by Mekonnen et al.
6
 

which consists of 128 LBW and 790 normal birth weight babies. Study done by Rashmi et al.
7 

also 



 BJKines-NJBAS; Volume 15(1): June2023 
 

ISSN-2231-6140,e-ISSN-2395-7859  Original Article                                 P a g e  | 59 

shows similar findings without significant differences in cord blood TSH level according to weight of 

newborns. In present study 56 out of a total 800 newborns delivered from mothers having PIH. Their 

mean cord blood TSH level was 14.4 mIU/L which is below the cut off value 20 mIU/L. It suggests 

that there is no significant relationship between maternal history of PIH and occurrence of congenital 

hypothyroidism. This finding of our study is correlated with the findings of study done by ward et al.
8
 

In present study 74% newborns had cord blood TSH level < 10 mIU/L, 26 % newborns had cord 

blood TSH level >10.00 mIU/L and only 3% newborns had cord blood TSH level > 20 mIU/L. These 

findings are comparable to the study done at Ethiopia by Mekonnen et al.
6
 and also with the study 

done by Klein et al.
9 

In our study 24(3%) newborns were found to had cord blood TSH level more 

than the cut off value of 20 mIU/L. These 3% newborns were recalled for retesting thus in present 

study recall rate was 3%. Study done by Hardy JD et al.
10

 also used cord blood TSH level and they 

had a recall rate of 4.5%. Incidence of congenital hypothyroidism in our study was 1 in 800. This 

finding of our study is much higher as compared to worldwide figure of 1 in 4000
11

. However, studies 

done at Indian subcontinent by Desai MP et al.
12

and by Manglik Arun Kumar et al.
13

 also found 

higher incidence of congenital hypothyroidism than the worldwide figure which was 1 in 2481 and 1 

in 600 respectively. 

Conclusion 

Worldwide incidence of congenital hypothyroidism is 1 in 4000 births. Our study as well as some 

other studies indicates its higher incidence in India. It is one of a major preventable cause of mental 

retardation that why its early detection and treatment is of paramount importance. Screening for 

congenital hypothyroidism can be performed by a simple test. For last many years congenital 

hypothyroidism screening program has been widely practiced in developed countries. Nowadays even 

in the developing world congenital hypothyroidism screening program gains considerable importance. 

There is no national screening program for congenital hypothyroidism in our country till today. The 

present study concludes that cord blood TSH level is a very effective and attainable method for 

Congenital Hypothyroidism screening in India. We conclude that cord blood TSH level is not affected 

by various perinatal factors except maternal PIH. We highly recommend that universal congenital 

hypothyroidism screening should be included in our national health program. 
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