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  ABSTRACT  
Congenital Hypothyroidism Quality 

of Life Endocrinology 

 Congenital hypothyroidism (CH) is one of the most common preventable 

causes of intellectual disability worldwide.  The present study aims to 

study subjects with congenital hyperthyroidism with their clinical, 

etiological and demographical profile. Correlations between age at first 

treatment, length of treatment, initial levothyroxine (LT4) dose, and 

serum free thyroxine (fT4) and thyroid stimulating hormone (TSH) 

levels and pediatric quality of life in patients with CH. 51 children 

diagnosed with Congenital hypothyroidism attending MS Ramaiah 

Endocrinology OPD. The aetiology of Hypothyroidism was Dysgenesis, 

Complete Agenesis, Dyshormonogenesis, Ectopic thyroid and unknown 

etiology in 17(33.3%), 7(13.7%), 2(3.9%), 8(15.6%) and 9(17.6%) 

children respectively. Our group had a mean Qol score more than 70 in 

all domains assessed. The mean physical, social, emotional, school and 

psychosocial domain functioning scores were 78.5, 74.51,77.1, 83.69 

and 235.1 respectively. There was statistically significant co-relation 

between Age of initial treatment with physical, social and psychosocial 

domains. The length of treatment co-related with physical and 

psychosocial domains. Mean initial TSH ft4 levels and initial dose of 

Levothyroxine did not show significant co-relation with any of the 

domains. 

 

 
 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Congenital hypothyroidism (CH) is the one of the most common preventable cause of mental retardation. In 

the majority of patients, CH is caused by an abnormal development of the thyroid gland (thyroid 

dysgenesis) that is a sporadic disorder and accounts for 85% of cases and the remaining 15% of cases are 

caused by dyshormonogenesis [1]. 
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Thyroid hormone plays an important role in brain development. Hypothyroidism is a state of decreased or 

non-functioning thyroid gland to produce an appropriate amount of thyroid hormone to fulfil the body’s 

metabolic needs [2]. 

 

Congenital hypothyroidism (CH) is one of the most common preventable causes of intellectual disability 

worldwide. The worldwide incidence of 1:4000 live births [2]. In India, according to ICMR study the figure 

is 1 in 1172 [3]. 

 

In another meta-analysis, the prevalence of CH (per 1 000 neonates screened) was 0.97 (95% confidence 

intervals/CI: 0¢9, 1.04) in non-endemic areas (54 studies and 819 559 neonates), 79 (95% CI: 72, 86) in 

endemic areas (3 studies, 5 060 neonates), 50 (95% CI: 31, 72) in neonates born to mothers with thyroid 

disorders, and 14 (95% CI: 8, 22) in preterm neonates [3]. 

 

Research on factors correlated with quality of life (QOL) in CH remains inconsistent Improper hypothyroid 

treatment may lead to cognitive and motor impairment, thereby affecting the quality of life [4]. 

 

51 children with congenital hyperthyroidism were studied with their clinical, etiological and demographical 

profile. Correlations between age at first treatment, length of treatment, initial levothyroxine (LT4) dose, 

serum free thyroxine (fT4) and thyroid stimulating hormone (TSH) levels with quality of life was assessed. 

 

2. MATERIALS AND METHODS 

51 children attending Endocrinology OPD with Congenital Hypothyroidism were evaluated with detailed 

history and clinical examination. This study was approved by the ethical committee of MS Ramaiah 

Medical College Bangalore Karnataka India. (DRP /IFP745/2021). 

 

The diagnosis of CH was obtained based recall or evaluation of previous reports that is; on the basis of 

abnormal serum TSH and fT4 values. Imaging studies and other work up if available was duly noted. The 

inclusion criteria included children less than 18 years old, with treatment duration of more than 3 months 

and those who agreed to be included in this study. 

 

The factors such as age at first treatment, length of treatment, initial dose of LT4, serum fT4 and TSH levels 

at diagnosis were also evaluated.  

 

The parents were asked about their child’s quality of life using the Paediatric Quality of Life Inventory 

(PaedsQL) 4.0 generic scale, for parents report questionnaire sectors available in the local language 

(Kannada). 

 

The PaedsQL 4.0 generic scale comprised of 23 items that assess physical functioning (eight items), 

emotional functioning (five items), social functioning (five items), and school/nursery functioning (five 

items). The PedsQL scale evaluated physical and psychosocial (sum of emotional, social, and school) 

functioning.  

 

Questionairre was different for ages between 13-18, 8-12, 5-7 and 2-4 years. Parent reported answers were 

assessed. 

 

The score was assessed by summing all the number of items answered on the scales and were linearly 

calibrated to 0-100 as follows: 0=100, 1=75, 2=50, 3=25, and 4=0.  
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The reference range value for thyroid function test was based on age while the dose chosen for treatment 

was based on body weight and age. 

 

Co-relation among age at first treatment, length of treatment, initial LT4 dose, fT4 and TSH serum levels, 

Paeds QL scale was analysed by using Spearmans test. The statistical significance was considered for p 

Value < 0.05. 

 

Co-relation was evaluated between age at first treatment, length of treatment, initial LT4 dose, fT4, TSH 

serum levels and PedsQL scale. It was analyzed by using Spearman’s test. p-value less than 0.05 was 

considered statistically significant. 

 

SPSS 20 software was used for analysis. 

 

3. RESULTS 

We studied 51 children diagnosed with Congenital hypothyroidism attending MS Ramaiah Endocrinology 

OPD. The baseline characteristics of the subjects are presented in Table 1. 

 

The median age of first treatment was 1.5 months, while the median length of treatment was 36 months. All 

the children had primary hypothyroidism; while none of them had central causes. 

 

 Amongst our study group initial dosage of treatment was >10mcg/kg in 33 (64%) and <10mcg/kg in 

18(36%). 1 subject in the study group was treated with intra-amniotic instillation of Levothyroxine after 

detection of elevated TSH and goitre antenatal. The mother had no known thyroid condition. 

 

The aetiology of Hypothyroidism was Dysgenesis, Complete Agenesis, Dyshormonogenesis, Ectopic 

thyroid and unknown aetiology in 17(33.3%),7(13.7%),2(3.9%),8(15.6%) and 9(17.6%) children 

respectively. Amongst patients with dysgenesis 8 patients had Hypoplasia and 9 patients had Hemiagenesis. 

 

1 child had ventral septal defect (mild) and another had unilateral dysplastic kidney in our group. 

 

Paediatric quality of life as assessed by questionnaire is depicted in Table 2. Our group had a mean Qol 

score more than 70 in all domains assessed.  In the domains assessed the highest score was observed in 

School/nursery functioning and the least score in social functioning. 

 

The co-relation among age at first treatment, length of treatment, initial dose of LT4 serum fT4 and TSH 

levels are evaluated in table 3. There was statistically significant co-relation between Age of initial 

treatment with physical, social and psychosocial domains.  The length of treatment co-related with physical 

and psychosocial domains. Mean initial TSH ft4 levels and initial dose of Levothyroxine did not show 

significant co-relation with any of the domains. 

 

Table 1 - Baseline Characteristics 

Total   N=51 
Gender  - Male  
                Female  

 23 ( 45.09%) 
28 (54.9%) 

Age of initial treatment (month) Median (IQR) 1.5 (1-72) 
Length of treatment (month) Median (IQR) 36 (3-132) 
Initial LT4 dose   N(%)  
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 >10mcg/kg bodyweight 
 <10mcg/kgbodyweight 

33 (64%) 
18 (36%) 

Etiology –  
Dysgenesis  
Agenesis 
Dyshormonogenesis  
Ectopic  
Not known  
 

 N(%)  
17(33.3%) 
7(13.7%) 
2(3.9%) 
8(15.6%) 
9(17.6%) 

Co – morbidities  
Ventral septal defect 
Genitourinary anomalies  

  
2 (3.9%) 
3 (5.8%) 

 

Table 2 – Pediatric quality of life sectors 

Parameters Mean ± SD  

Physical functioning  78.5±9.7 

Social Functioning 74.51±3.3 

Emotional functioning 77.1±5.4 

School/nursery functioning 83.69±5.5 

Psychosocial functioning  235.1±8.7 

 

Table 3 – Co-relation among factors associated with congenital hypothyroidism 

Factors  Physical functioning Social functioning Emotional 

functioning  

School 

functioning  

Psychosocial 

Functioning  

Age at first 

treatment 

R= -0.67* 

 

R=-0.021* R= -0.241 R=-.224 R= -0.48* 

Length of 

treatment 

R=0.78* R=0.70 R=0.612 R=0.72 R=0.817* 

Initial dose of LT4 R=-0.598 R= -0.487 R= -0.352 R= -0.287 R= -0.471 

fT4 R=0.189 R=0.107 R=0.232 R=0.10 R=0.213 

TSH  R= - 0.284 R= -0.312 R= 0.07 R= -0.232 R= -0.229 

*indicates p value < 0.05 

 

4. DISCUSSION 

Our study assessed 51 children with congenital hypothyroidism for their quality of life, demographical and 

etiological profile from a Tertiary care center in South India. 

 

The aetiology of Hypothyroidism was Dysgenesis, Complete Agenesis, Dyshormonogenesis, Ectopic 

thyroid and unknown aetiology in 17(33.3%),7(13.7%),2(3.9%),8(15.6%) and 9(17.6%) children 

respectively. A Recent meta-analysis of Indian data among neonates with permanent hypothyroidism, 

thyroid dysgenesis 56.6% (95% CI: 50.9%, 62.2%) was more common than dyshormonogenesis 38.7% 

(95% CI: 33.2%, 44.3%) [3]. 

 

There was statistically significant co-relation between Age of initial treatment with physical, social and 

psychosocial domains.  The length of treatment co-related with physical and psychosocial domains. Mean 

initial TSH ft4 levels and initial dose of Levothyroxine did not show significant co-relation with any of the 

domains. 

 

In a study by [4] who evaluated 41 children with Congenital hypothyroidism, he found significant co-

relation between PedsQL and age at first treatment and initial LT4 > 9.5 mcg/ day could prevent severity of 

psychomotor disorders. Early treatment also co-related with mental development. 
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Thus, early treatment (＜ 13 days) with initial LT4 more than 9.5 mcg/kgBW/day could prevent the severity 

of psychomotor disorders. By contrast, Pulungan et al. and Ordooei et al. reported that the age at first 

treatment is not significantly correlated with PedsQL. 

 

As shown in Table 1, most of our patients 33(64%) received LT4 dosage ＞10 mcg/kgBW/day. The 

correlation between an initial dose of LT4 and PedsQL was significant in domains mentioned in results. 

 

Screening programs allow early detection and treatment. Late diagnosis and improper treatment. may cause 

serious permanent cognitive and motor deficits, thereby affecting the quality of life, social life, emotions, 

behavior, and self-esteem of a patient [4]. 

 

There was a controversial issue is the optimal initial dose of levothyroxine (LT4) for avoiding mental 

retardation with the minimum side effects [5]. [Several studies conclude that a high initial dose is beneficial 

and harmless. [9] comparing initial LT4 dose 6.0-8.0 mcg/kgBW/day with 8.1-10.0 mcg/kgBW/day; and 

10.1-15.0 mcg/kgBW/day [6- 8]. 

 

The results showed that there were no significant differences in height, weight, head circumference, and 

bone age maturation among the three groups of CH patients. There was no clinical signs nor symptoms of 

overtreatment observed during follow-up in higher LT4 dosage group. However, high LT4 starting doses 

rapidly normalize serum TSH concentrations thus resulting in an improvement of the IQ at 4 years of age, 

even in patients with severe CH at diagnosis [8]. 

 

Another study showed that optimal treatment with LT4 dose above 9.5 mcg/kgBW/day before 13 days of 

life, achieving euthyroid before third week of life then maintenance FT4 concentrations during the first 

year;will achieve normal psychomotor development at 10 to 30 months, irrespective of the severity of CH 

[5]. 

 

Nonetheless, other authors have shown a dual effect of an initial high dose. A higher starting dose level of 

LT4 also contributed to more behaviour problems in spite of better learning ability [9]. 

 

Our study showed that patients have high mean of quality of life (Table 2). It may caused by more patients 

treated with initial high doses than low doses. 

 

Early LT4 treatment (dose ＞10 mcg/kgBW/day) is correlated with mental and psychomotor development 

[9], [10]. 

 

Attention disorder and inhibitory control at school age and biochemical hyperthyroidism at follow up was 

observed by [12- 14]. However no such observations were made in our study. 

 

Higher score of quality of life may be multifactorial which may include parent motivation, Tertiary center 

expertise in counselling and follow up etc. 

 

However some children in the study referred from peripheral centres had delay in diagnosis and reiterate the 

need to increase awareness about this condition. 

 

In this study, the correlation of the initial serum fT4 and TSH levels with quality of life in CH based on 
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parents’ reports was not statistically significant. [15] also revealed that TSH and fT4 values do not 

significantly affect the quality of life. 

 

The improvement of TSH and fT4 was influenced by treatment compliance, initial doses of LT4, age at first 

treatment, and severity of the disease [16]. Several studies showed the decreased quality of life in 

hypothyroidism [17], [18]. Therefore, newborn screening of CH and regular visits for patients with CH are 

critical 

 

Unlike our results, the findings of other studies indicated a correlation between serum TSH and fT4 levels 

and PedsQL [16], [19]. Children with CH in our study had some comorbidities. Of the 51 subjects in our 

study, there were congenital heart disease 2(3.9%) and genitourinary abnormalities 3(5.8%) co-occurring 

CH.  

 

[20] showed congenital anomalies in 20% of 150 infants with CH. Down syndrome, congenital heart 

disease and development dysplasia of the hip were the most congenital malformations co-occurring CH. 

 

Our study had limitations in the form of recall bias i.e. parent reporting and assessment of child behaviour. 

More well matched prospective cohorts of normal children and congenital hypothyroidism need to be 

compared and evaluated for the effectiveness of the questionnaire in assessing quality of life. 

 

5. Conclusion 

The most common cause of congenital hypothyroidism in our study was Dysgenesis. The mean Quality of 

life scores in all domains were above average which indicates adequate compliance, counselling and parent 

motivation at our center. Questionnaire based assessment of quality of life may be affected by factors of 

biased recall and variable interpretation. However it is a useful means of general assessment of the quality 

of life in congenital hypothyroidism. 
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