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Abstract 

Introduction: Congenital hypothyroidism (CH) is 

an important preventable cause of mental 

retardation. 

Objectives: To assess growth parameters and the 

developmental outcome of children with permanent 

CH on follow up. 

Method: This was a hospital-based observational 

study done in the paediatric endocrinology clinic of 

a tertiary care hospital in South India. The study 

population included all children with permanent CH 

aged 5-18 years attending the clinic from March 

2017 to March 2018. Weight, height and head 

circumference of children were measured and the 

body mass index (BMI) was calculated. 

Ultrasonography (USG) of the thyroid was done for 

all patients and structural abnormalities of the 

thyroid (aplasia, hypoplasia or ectopic gland) were 

taken as dysgenesis. If USG had normal thyroid it 

was taken as dyshormonogenesis. Intelligence 

quotient (IQ) assessment was done by a clinical 

psychologist. 

Results: There were 35 children with CH enrolled in 

the study. Of this, 17 (49%) were diagnosed on or 

before 6 months of age and 18 (51%) after 6 months 

of age; 24 (69%) had thyroid dysgenesis and 11 

(31%) had dyshormonogenesis; 4 had severe 

stunting and 5 were obese. Among the 17 children 

diagnosed on or before 6 months of age, 12 (70.6%) 

had normal intelligence and 5 (29.4%) had IQ <85 

whereas among the 18 children diagnosed after 6 

months of age 6 (33%) had normal intelligence and 
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12 (66%) had IQ <85, which was statistically 

significant (p=0.028). There were no significant 

differences between early and late diagnosis groups 

in other parameters like developmental delay, 

stunting and BMI. Among 24 children with 

dysgenesis of thyroid gland, 14 (58%) had IQ <85 

whereas among 11 children with 

dyshormonogenesis, 3 (37.5%) had IQ <85. This 

was not statistically significant (p=0.08). 

Conclusions: In this study, a statistically 

significantly larger proportion of children diagnosed 

on or before 6 months of age had normal intelligence 

compared to children diagnosed after 6 months of 

age. There were no significant differences between 

early and late diagnosis groups in other parameters 

like developmental delay, stunting and BMI. 

(Key words: Congenital hypothyroidism, Growth 

assessment, Developmental outcome) 

Introduction 

Congenital hypothyroidism (CH), a preventable 

cause of mental retardation in children, has an 

incidence of 1 in 1000 in India1,2. In most cases, the 

disorder is permanent and results from an 

abnormality in thyroid gland development 

(dysgenesis or agenesis) or hormone synthesis 

(dyshormonogenesis)3. The altered thyroid function 

can also be transient4. It may be due to transplacental 

passage of maternal medication, iodine deficiency or 

excess or maternal blocking antibodies4. Rarely, CH 

may result from hypothalamic or pituitary 

dysfunction (central hypothyroidism)4. Normal 

cognitive outcome is possible even in severe CH if 

the postnatal therapy with levothyroxine is early and 

adequate and maternal thyroid status is normal5.  In 

contrast to the excellent outcome in infants treated 

early, prognosis for normal mental and neurologic 

performance is less certain for infants not detected 

early by newborn screening6.  

Objectives 

To assess growth parameters and the developmental 

outcome of children with permanent CH on follow 

up. 

Method 

This was a hospital based observational study in the 

Paediatric Endocrinology Clinic, Government 

Medical College, Thrissur, Kerala, India. The study 
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population included all children with permanent CH 

aged 5-18 years attending the clinic from March 

2017 –March 2018. Children with permanent CH 

diagnosed within the first year of life and requiring 

L-thyroxine supplementation beyond 3 years of life 

were enrolled in the study. Basic demography and 

developmental histories were taken. 

Anthropometric parameters like weight, height and 

head circumference of children were measured and 

body mass index (BMI) was calculated. The Indian 

Academy of Pediatrics (IAP) 2015 growth charts 

were used for assessing anthropometry. Intelligence 

quotient (IQ) assessment was done by a clinical 

psychologist. Development quotient <70% in two or 

more fields was taken as global developmental 

delay. Ultrasonography (USG) of thyroid was done 

for all patients and structural abnormalities of the 

thyroid (aplasia, hypoplasia or ectopic gland) were 

taken as dysgenesis. If USG scan showed a normal 

thyroid, it was taken as dyshormonogenesis.  

 

Ethical issues: The study was approved by the 

Institutional Ethics Committee of Government 

Medical College, Thrissur, Kerala, India (Letter No: 

B6 -8772/2016/MCTCR dated 13/1/2017). Written 

informed consent was taken from the parents of the 

participants and assent from the older children.  

 

Statistical analysis: All quantitative variables were 

treated as discrete or continuous type or categorised 

and it was summarised using percentage and 

appropriate measures of central tendency and 

dispersion. Quantitative data were analysed using 

mean and standard deviation (SD). Analysis was 

carried out by appropriate statistical methods like 

Chi square test. Statistical software used was SPSS 

version 16.0. 

 

Results  

There were 35 children with permanent CH enrolled 

in the study. Of them 18 (51.4%) were males and 17 

(48.6%) were females. Mean age was 10.37 ± 4.11 

years. Figure 1 gives the age group distribution.   

 

     
   

Three babies were born preterm and the remaining 

32 were term at birth. The mean birth weight was 

2.71 kg; 9 (25.7%) children had low birth weight 

(LBW) and the remaining 26 (74.3%) were 

appropriate for gestational age (AGA) at birth. None 

of the babies were large for gestational age (LGA) 

at birth. Of the total, 17 (49%) children were 

diagnosed on or before 6 months of age and 18 

(51%) children were diagnosed after 6 months of 

age; 24 (69%) children had thyroid dysgenesis and 

11 (31%) had dyshormonogenesis; 74% children 

had regular follow-up i.e., never defaulted and came 

for follow-up at least once in 6 months. Two 

children had associated congenital heart disease at 

birth. One had patent ductus arteriosus (PDA) with 

atrial septal defect (ASD) and the other had ASD. 

Both were surgically closed.  

 

The most common symptom at the time diagnosis 

was delayed development (42.9%). The next 

common symptom was constipation (31.4%); 66.7% 

children were asymptomatic in the newborn period. 

Among the symptomatic children, neonatal jaundice 
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was present in 20%, delayed passage of meconium 

in 8.5% and feeding problems in 2.8%.  

 

Twenty-nine (82.8%) children had normal weight 

according to IAP 2015 charts i.e., weights between  

-2 SD and +2 SD; 2 (5.7 %) were moderately 

undernourished (weight between -2 SD and -3 SD) 

and 4  (11.4 %) had severe undernutrition (weight < 

-3 SD). The mean SD for weight was -0.94.   

 

Twenty-three (65.7%) children had height in the 

normal range i.e., between -2 SD and +2 SD; 12 

(34.2%) children had short stature i.e., height <- 

2SD. Of these, 4 (11.4%) children had height <-3SD 

indicating severe stunting and 8 (22.8%) children 

had moderate stunting with height between -2 SD 

and -3SD according to IAP 2015 charts. The mean 

height SD was -1.48. Of 35 children, none had 

microcephaly but one had macrocephaly.  

 

Among the 35 children 18 (51.4%) had normal 

intelligence, 9 (25.7 %) had borderline intelligence 

(IQ between 71-84), 6 (17.1%) had mild mental 

retardation (IQ between 51-70) and 2 (5.7%) had 

moderate mental retardation with IQ between 36- 

50. None of the children had severe mental 

retardation (IQ <35) (Figure 2). The mean IQ of the 

study group was 85.8 ± 18.8.  

 

                
 

Among the 17 children diagnosed on or before 6 

months of age, 12 (70.6%) had normal intelligence 

and 5 (29.4%) had IQ<85, whereas among the 18 

children diagnosed after 6 months of age, 6 (33%) 

had normal intelligence and 12 (66%) had IQ<85 

(Figure 3).  
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The IQ levels of the two groups i.e., diagnosis on or 

before 6 months and after 6 months, were compared 

using Chi square test and was found to be 

statistically significant (p=0.028). Other parameters 

like history of developmental delay, stunting and 

BMI did not show any significant difference 

between the groups.  

 

Among 24 children with dysgenesis of the thyroid 

gland 14 (58%) had IQ<85 whilst among 11 children 

with dyshormonogenesis, 3 (37.5%) had IQ<85 

(Figure 4). This was not statistically significant 

(p=0.08). The mean IQ was 82.08 in the dysgenesis 

group and 91.9 in the dyshormonogenesis group. 

The association between aetiology of 

hypothyroidism and other parameters like 

developmental delay, stunting and BMI were not 

statistically significant. 

 

 

 
 

Discussion 

In developing countries CH is still one the major 

preventable causes of mental retardation7,8. The 

main factors which affect the growth and 

development of these children are the time of onset 

of treatment, treatment compliance, starting dose of 

thyroxine, level of thyroxine at birth and 

maintenance of the euthyroid state9. We conducted 

an observational study among children with 

permanent CH who were under follow-up in the 

paediatric endocrinology clinic of Government 

Medical College, Thrissur to assess the physical 

growth and developmental outcome of these 

children. The study also assessed whether the time 

of onset of thyroxine administration and   aetiology 

of CH affected the physical and developmental 

outcome. 

 

In our study, 35 children with permanent CH were 

enrolled. They were divided into 2 groups on the 

basis of time onset of thyroxine administration, 

those with treatment started on or before 6 months 

of life and those with treatment started after 6 

months of age. The mean IQ of children diagnosed 

on or before 6 months of age was 91.53 and that of 

children diagnosed after 6 months of age was 80.39 

which was statistically significant on analysis with 

the Chi squared test (p=0.028). These results were 

comparable with other studies where late diagnosis 

of CH was found to be associated with low IQ 

scores10,11,12. In a study by Klien AH, et al11, 

significant differences were found in IQ values for 

children who were put on treatment with thyroxine 

at less than 3 months of age. These children had 

higher mean IQ values compared to children 

diagnosed after 3 months. A study conducted by the 

French National Screening Programme reported the 

effect of age of onset of thyroxine administration, 

divided into four time periods, and IQ outcome13. In 

infants started on treatment after 30 days of life, 

mean IQ was 109.8; if started between 22 and 30 

days of age, mean IQ was 107.7; between 5 and 21 

days, mean IQ was 115.3 and before 15 days of age 

it was 119.2. This French study demonstrates the 

importance of early treatment in CH with respect to 
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the intellectual outcome which was also 

demonstrated in our study. 

 

Another factor said to affect outcome of 

hypothyroidism at birth, was the aetiology of 

hypothyroidism.   Studies have shown that children 

with thyroid agenesis had lower IQs, when 

compared to children with dyshormonogenesis14.  In 

the present study, though the mean IQ of children 

with thyroid dysgenesis was less compared to the 

mean IQ of thyroid dyshormonogenesis, the 

difference was not statistically significant (p=0.08). 

Studies have shown that IQ scores of subjects with 

early treated CH diagnosed through a neonatal 

screening test were within the normal range, 

regardless of aetiology, thyroid function, initial dose 

of levothyroxine and age at start of treatment11,15.  

 

In our study, 82.8% of children had normal weight 

and 65.7% had normal height. Although children 

with CH were found to have lower mean SD scores 

in height compared to weight and there was a higher 

incidence of stunting in children started on treatment 

after 6 months, this was not statistically significant. 

In a study by Grant DB16, by the age of 3-4 years, 

the values for mean height in the children with either 

severe or less severe CH were equal to or greater 

than those for healthy children. Our study agrees that 

anthropometry on follow up is not affected if 

treatment has been adequate. A study by Bain P, et 

al17 found that the final adult height is not affected 

much if the compliance to treatment was good. In 

our study, there was no difference in short stature 

children with regard to aetiology; 33% were short in 

the dysgenesis group and 36% in the 

dyshormonogenesis group. Studies by Darendeliler 

F, et al18, Heyerdahl S, et al19, Chiesa A, et al20 and 

Morin A, et al21 also support this observation that 

the final height of hypothyroid children on treatment 

is not affected by the time of onset of treatment. This 

study further supports other studies which have 

shown that effective screening and treatment 

completely assures normal neurodevelopment and 

linear growth in patients with CH22-24.  

 
The study had some limitations. Many parameters 

assessed like height, weight and BMI and their 

relationship with aetiology of hypothyroidism and 

onset of treatment may not have reached statistical 

significance as the sample size was low. Also, some 

factors like compliance could not be accurately 

assessed which may be a confounding factor in the 

parameters. The initial thyroxine values were not 

available for many of the patients and hence their 

relationship to the intellectual outcomes could not be 

studied. This study underscores the importance of 

early diagnosis of CH by neonatal screening, 

appropriate treatment and good follow-up of these 

children to ensure good intellectual outcomes. 

 

Conclusions 

In this study, a statistically significantly larger 

proportion of children diagnosed on or before 6 

months of age had normal intelligence compared to 

children diagnosed after 6 months of age. There 

were no significant differences between the early 

and late diagnosis groups in other parameters like 

developmental delay, stunting and BMI. 

 

Acknowledgements 

We thank Mrs. K. A. Nithya, Clinical Psychologist 

and Mrs P.P Rejani, Associate Professor of 

Statistics, Govt Medical College, Thrissur for their 

invaluable help. 

 

References 

 

1. Mathai S. Newborn screening for 

congenital hypothyroidism-experience 

from India. Abstract presented at 8th Asia 

Pacific Regional Meeting of the 

International Society for Neonatal 

Screening. New Delhi, Sep 2013. 

 

2. Rama Devi AR. Newborn screening in 

India: Experience from pilot initiative. 

Abstract presented at 8th   Asia Pacific 

Regional Meeting of the International 

Society For Neonatal Screening. New 

Delhi, Sep 2013. 

 

3. Wassner AJ, Smith JR. Disorders of the 

thyroid gland. In: Kliegman RM, St Geme 

JW. Nelson Textbook of Paediatrics. 21st 

ed, Chapter 581, Hypothyroidism. 

Elsevier; 2019. p 2914-22.  

 

4. Deladoey J, von Oettingen JV, Viet G. 

Disorders of the Thyroid in the Newborn 

and Infant. In: Sperling Paediatric 

Endocrinology. 5th Edition. Elsevier. 

Chapter 8; p 202-17  

https://doi.org/10.1016/B978-0-32362520-

3.00008-7 

 

5. Ordooei M, MottaghiPisheh H, Fallah R, 

Rabiee A. Cognitive outcomes for 

congenital hypothyroid and healthy 

children: A comparative study. Iranian 

Journal of Child Neurology 2014; 8(4): 28-

32. 

 

6. Hulse JA. Outcome for congenital 

hypothyroidism. Archives of Disease in 

Childhood 1984; 59: 23-30. 

https://doi.org/10.1136/adc.59.1.23 

PMid: 6198974 PMCid: PMC1628400 

 

7. Hulse JA, Grant DB, Clayton BE, Lilly P, 

Jackson D, Spracklan A, et al. Population 



Physical growth and intellectual function of …. Sri Lanka Journal of Child Health, 2023; 52(2): 148-154 

  

 

153 

 

screening for congenital hypothyroidism. 

British Medical Journal 1980; 280: 675-

78.  

https://doi.org/10.1136/bmj.280.6215.675 

PMid: 7363017 PMCid: PMC1600800 

 

8. Sharma S, Raina SK, Bhardwaj AK, 

Chaudhary S, Kashyap V, Chander V. 

Prevalence of mental retardation in urban 

and rural population of goitre zone in 

Northwest India, Indian Journal of Public 

Health 2016; 60(2): 131-7. 

https://doi.org/10.4103/0019557X.184545 

PMid: 27350707 

 

9. Brown RS. The thyroid. In: Brook CGD, 

Clayton PE, Brown RS. Brook’s Clinical 

Paediatric Endocrinology, 6th ed. Sussex: 

Wiley Blackwell; 2009. p250 

https://doi.org/10.1002/9781444316728.ch

12 

 

10. Tillotson SL, Fuggle PW, Smith I, Aedes 

AE, Grant DB. Relation between 

biochemical severity and intelligence in 

early treated congenital hypothyroidism: A 

threshold effect. BMJ 1994; 309(6952): 

440-4. 

https://doi.org/10.1136/bmj.309.6952.440 

PMid: 7920127 PMCid: PMC2540957 

 

11. Klein AH, Meltzer S, Kenny FM. 

Improved prognosis in congenital 

hypothyroidism treated before age 3 

months. Journal of Pediatrics1972; 81(5): 

912-5. 

https://doi.org/10.1016/S00223476(72)80

542-0 

PMid: 5086719 

 

12. Soliman AT, Azzam S, ElAwwa A, Saleem 

W, Sabt A. Linear growth and 

neurodevelopmental outcome of children 

with congenital hypothyroidism detected 

by neonatal screening: A controlled study. 

Indian Journal of Endocrinology and 

Metabolism 2012; 16(4): 565-8. 

https://doi.org/10.4103/2230-8210.98012 

PMid: 22837917 PMCid: PMC3401757 

 

13. Boileau P, Bain P. Rives S, Toublanc JE. 

Earlier onset of treatment or increment in 

LT4 dose in screened congenital 

hypothyroidism: Which was the more 

important factor for IQ at 7 years? 

Hormone Research 2004; 61(5): 228-33. 

https://doi.org/10.1159/000076597 

PMid: 15115051 

 

14. Song SI, Daneman D, Rovet J, The 

influence of aetiology and treatment factors 

on intellectual outcome in congenital 

hypothyroidism. Journal of Developmental 

and Behavioral Pediatrics 2001; 22(6): 

376–84.  

https://doi.org/10.1097/000047032001120

00-00005 

PMid: 11773802 

 

15. Salerno M1, Militerni R, Di Maio S, 

Bravaccio C, Gasparini N, Tenore A. 

Intellectual outcome at 12 years of age in 

congenital hypothyroidism. European 

Journal of Endocrinology 1999; 

141(2):105-10. 

https://doi.org/10.1530/eje.0.1410105 

PMid: 10427151 

 

16. Grant DB. Growth in early treated 

congenital hypothyroidism. Archives of 

Disease in Childhood 1994; 70: 464-8. 

https://doi.org/10.1136/adc.70.6.464 

PMid: 8048812 PMCid: PMC1029861 

 

17. Bain P, Toublanc JE. Adult height in 

congenital hypothyroidism: prognostic 

factors and the importance of compliance 

with treatment. Hormone Research 2002; 

58(3): 136-42. 

https://doi.org/10.1159/000064489 

PMid: 12218379 

 

18. Darendeliler F, Yıldırım M, Bundak R, 

Şükür M, Saka N, Günöz H, Growth of 

children with primary hypothyroidism on 

treatment with respect to different ages at 

diagnosis. Journal of Pediatric 

Endocrinology and Metabolism 2001; 

14(2): 207–10. 

https://doi.org/10.1515/JPEM.2001.14.2.2

07 

 

19. Heyerdahl S, Ilicki A, Karlberg J, Kase B, 

Larsson A. Linear growth in early treated 

children with congenital hypothyroidism. 

Acta Paediatrica 1997; 86(5): 479–83. 

https://doi.org/10.1111/j.16512227.1997.t

b08917.x 

PMid: 9183486 

 

20. Chiesa A, Gruñeiro de Papendieck L, 

Keselman A, Heinrich J, Bergada C. 

Growth follow-up in 100 children with 

congenital hypothyroidism before and 

during treatment. Journal of Pediatric 

Endocrinology 1994; 7(3): 211–8. 



Physical growth and intellectual function of …. Sri Lanka Journal of Child Health, 2023; 52(2): 148-154 

  

 

154 

 

https://doi.org/10.1515/JPEM.1994.7.3.21

1 

PMid: 7820215 

 

21. Morin A, Guimarey L, Apezteguia M, 

Ansaldi M, Santucci Z. Linear growth in 

children with congenital hypothyroidism 

detected by neonatal screening and treated 

early: a longitudinal study. Journal of 

Pediatric Endocrinology 2002; 15(7): 973–

8.  

https://doi.org/10.1515/JPEM.2002.15.7.9

73 

PMid: 12199341 

 

22. Characteristics of infantile hypothyroidism 

discovered on neonatal screening. Journal 

of Pediatrics 1984; 104(4): 539-44. 

https://doi.org/10.1016/S00223476(84)80

543-0 

PMid: 6707815 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

23. Aronson R, Ehrlich RM, Bailey JD, Rovef 

JF. Growth in children with congenital 

hypothyroidism detected by neonatal 

screening. Journal of Pediatrics 1990; 

116(1): 33–7. 

https://doi.org/10.1016/S00223476(05)81

641-5 

PMid: 2295962 

 

24. Seo MK, Yoon JS, Chul CH, Lee HS, 

Hwang JS. Intellectual development in 

preschool children with early treated 

congenital hypothyroidism. Annals of 

Pediatric Endocrinology and Metabolism 

2017; 22: 102-7. 

https://doi.org/10.6065/apem.2017.22.2.10

2 

PMid: 28690988 PMCid: PMC5495975 

 

 


