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Background: Congenital hypothyroidism (CH) is one of the leading causes of preventable mental 
retardation in children. Normal neurological development can be achieved by early and effective 
treatment. The aim of the study was to assess neuro-developmental status of children with congenital 
hypothyroidism who were on treatment with oral levothyroxine and compare neurodevelopmental 
outcome in relation to time of initiation of treatment. 
Methodology: This was a prospective observational study conducted in the Pediatric Endocrine 
Outpatient Department (OPD), BSMMU  from March 2016 to February 2018. Fifty children aged 1 
month to 48 months with congenital hypothyroidism who treated with  levothyroxine during the study 
period were included in this study.  Patients were divided into 4 groups on the basis of age at 
diagnosis and starting of treatment: Group I (started by one month of age), Group II (>1 months - 3 
months of age), Group III (> 3 months - 12 months of age), Group IV (>12 months of age).  
Neurodevelopmental status in four domains such as gross motor, fine motor, cognition and language 
were assessed by Bayley Scales of Infant and Toddler Development (BSID III) during 3 months and 6 
months follow up visit. Hearing screening was also performed during 3 months follow up visit. 
Results: There were 12 patients in group I, 14 in group II, 14 in group III and 10 patients in group IV. 
Statistical significant differences in cognition and language were found during 3 months (p value < 
0.05) and 6 months (p value < 0.01) follow up visit among four groups. Cognitive function was 
impaired 41% patients in group I,  50%   in group II, 92.9%   in group III and 90%  in group IV and 
delayed language was observed  16.7%  in group I, 50%   in group II , 78.6% in group III and  70%  
in group IV  during 3 months follow up visit. During 6 months follow up visit 25% patients in group 
I, 57.1% in group II, 92.9% in group III,  90 %  in group IV had delay in cognitive function. 
However, 8.3% patients in group I, 28.6% in group II, 71.4%  in group III and 60%  in group IV had 
delay in language. Regarding hearing screening, gross motor and fine motor functions there were no 
significant differences among four groups of patients. 
Conclusion: Patients who were started treatment early had favorable outcome in cognitive  and 
language domains of development  in comparison to patients with congenital hypothyroidism who 
had delay in starting treatment. 
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INTRODUCTION 
 

Thyroid hormones are critical for growth and central nervous 
system (CNS) maturation from the early stage of fetal life to 2-
3 years of age.1 Congenital hypothyroidism (CH) is one of the 
leading causes of preventable mental and growth retardation, 
especially in underdeveloped and developing countries that do 
not routinely employ newborn screening (NBS).2The incidence 
of CH varies widely from 1:2,000 to 1:4,000 in different 

countries and has shown a consistent increase over the past 
several decades.3Nearly all screening programs report a female 
preponderance, approaching 2:1 female to male ratio.4 One 
pilot study showed that the prevalence of congenital 
hypothyroidism in Bangladesh is about 1 in 2000 
newborns.5Levothyroxine is the treatment of choice in 
CH.6The goals of treatment are to maintain the serum free T4 
or total T4 in the upper half of the reference range for age with 
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serum TSH optimally 0.5-2.0 mU/L. The recommended initial 
starting dose is 10-15 μg/kg/day  for most term infants.7The 
dose and timing of thyroid hormone replacement and regular 
follow-up are important in achieving optimal growth and 
neurocognitive outcome. A delay in serum T4 normalization 
over one week can result in lower intelligence scores.8 Several 
studies suggest that better outcomes may be achieved with 
earlier treatment and an initial high-dose of levothyroxine to 
more rapidly normalize thyroid function as well as closer 
monitoring.9There is scarcity of published data to find out the 
relationship of neurodevelopmental status and time of 
initiation of treatment in Bangladesh. For this reason this study 
was aimed to assess neurodevelopmental status in children 
with congenital hypothyroidism who are getting treatment with 
levothyroxine at different ages and to observe the relationship 
of neurodevelopmental outcome of children  with time of 
initiation of treatment. 
 

MATERIALS AND METHODOLOGY 
 

It was a prospective observational study conducted in 
Paediatric Endocrine Outpatient Department (OPD), 
Bangabandhu Sheikh Mujib Medical University (BSMMU), 
Dhaka, Bangladesh from March, 2016 to February, 2018. A 
total 60 children aged 1 month to 48 months with congenital 
hypothyroidism who were on treatment with levothyroixine 
were enrolled in this study. Congenital hypothyroidism 
associated with chromosomal disorders, birth asphyxia, 
cerebral palsy, neurometabolic disorder, other causes of mental 
retardation were excluded from the study. After enrollment, 
detailed history including age at start of levothyroxine 
treatment, initial dose of levothyroxine, duration of treatment, 
drug compliance was also be recorded in structured 
questionnaire. Patients were divided into 4 groups on the basis 
of age at diagnosis and starting of levothyroxine treatment. 
 

 Group I (treatment started by one month of age); 
 Group II (treatment started >1 months - 3 months of age);  
 Group III (treatment started > 3 months - 12 months of 

age); 
 Group IV (treatment started >12 months of age). 

 

Follow up of the children was done 3 months and 6 months 
after initial enrollment. In each follow up visit 
neurodevelopmental status was assessed.FT4 and TSH level 
was also done in each follow up to adjust the dose of 
levothyroxine. Before neurodevelopmental assessment hearing 
screening was done during 1st follow up visit by an 
audiologist. For younger children Otoacoustic Emission Test 
or Behavioral Observation Audiometry was performed and for 
older children Pure tone audiometry was done. 
Neurodevelopmental assessment in four functional domains 
like gross motor, fine motor, cognition and language were 
evaluated by Bayley Scales of Infant and Toddler 
Development Screening test, third edition (BSID-III) in each 
follow up visit. Tests were performed with the help of 
developmental psychologist and was blinded to the  group of 
the participant.  Each test had been completed approximately 
in 60-120 minutes. Then evaluated by scoring and determine 
development for age of the child was normal or delayed. 
 

Statistical analysis 
 

Data were analyzed using SPSS version 22. Qualitative data 
was expressed as frequency and percentage. Statistical 

significant test in each group were analyzed by Chi-squared 
test. P values less than 0.05 was considered significant. 
 

RESULTS  
 

In this study initially total number of patients were 60.Four  
parents withdrew consent, 4 patients lost follow up during 3 
months visit, 2 patients lost follow up in 6 months visit. Then 
total number of patients were 50.In the study population 24% 
patients were in group I, 28 % patients were  in group II, 28% 
patients were in group III and 20 % patients were in group IV 
(Figure1). 

 
Figure 1 Pie  diagram showing distribution of sample according to start of 

treatment (n=50) 
 

This study showed homogenous distribution of patients among 
the four treatment groups with slight female preponderance in 
all the groups. Most of the patients were  term in all four 
groups. Most of the parents monthly income were 10,000 taka  
to 20,000 taka. Family history of thyroid disorders were less 
common in all 4 groups (Table-I). 
 

Table I Socio-demographic characteristics of the children with 
congenital hypothyroidism (n=50) 

 

 
In all 4 groups serum TSH were high and Free T4 were low 
during initial diagnosis (Table-II). During study period FT4 
and TSH level were maintained normal by adjusting the dose 
of levothyroxine. There were no significant differences in 
thyroid function status among 4 treatment groups after 3 
months and 6 months follow up visit (Table- III, IV). 
 

Table II Thyroid function level of the patients with congenital 
hypothyroidism at the time of diagnosis (n=50) 

 

Group 
Serum TSH ( mIU/L) 

(Mean ± SD) 
Serum FT4 (pmol/L) 

(Mean ± SD) 
Group  I (n=12) 47.0 ± 35.1 5.5 ± 2.1 
Group II (n=14) 56.0 ± 39.8 6.0 ± 3.3 

Group III  (n=14) 88.0 ± 47.9 6.1 ± 3.5 
Group IV (n=10) 77.5 ± 60.4 6.4 ± 3.6 

Data were expressed as mean ± SD 
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Table III Thyroid function status of the patients w
congenital hypothyroidism 3 months after enrollment (n=50)

 

Data were expressed as frequency and percentage and statistical analysis done 
by Chi-square test, ns = not significant 
 

Table IV Thyroid function status of the patients wi
congenital hypothyroidism 6 months after enrollment (n=50)

 

 

Data were expressed as frequency and percentage and Statistical analysis done 
by Chi-square test, ns = not significant 
 

Hearing impairment was observed in total 8% congenital 
hypothyroid children. Hearing screening were normal in group 
I patients and impaired 1 (7.1%) patient in group II, 2 (14.3%) 
patients in group III, 1 (10%) patient in group IV 
(Figure-II).There were no significant difference in terms of 
hearing impairment among four treatment groups (P value 
0.601). 

Neuro developmental status 3 months after enrollment  showed 
that though gross motor and fine motor delay were present 
more patients in group III and IV than group I and Group II, 
but this differences were not statistically significant. But 
regarding cognition 5 (41.6%) patients in group I, 7
patients in group II, 13 (92.9%) patients in group III and 9 
(90.0%) patients in group IV had impairment in cognitive 
function. In case of language 2(16.7%) in group I, 7(50%) 
patients in group II, 11 (78.6%) in group III and 7 (70%) 
patients in group IV had delayed language. There were 
statistical significant differences (P value <0.05) in cognition 
and language function among four treatment groups of patients 
(Table –V). 
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Thyroid function status of the patients with 
months after enrollment (n=50) 

 
expressed as frequency and percentage and statistical analysis done 

Thyroid function status of the patients with 
months after enrollment (n=50) 

 
frequency and percentage and Statistical analysis done 

Hearing impairment was observed in total 8% congenital 
hypothyroid children. Hearing screening were normal in group 

group II, 2 (14.3%) 
patients in group III, 1 (10%) patient in group IV                     

II).There were no significant difference in terms of 
hearing impairment among four treatment groups (P value 

 
fter enrollment  showed 

that though gross motor and fine motor delay were present 
more patients in group III and IV than group I and Group II, 
but this differences were not statistically significant. But 
regarding cognition 5 (41.6%) patients in group I, 7 (50%) 

) patients in group III and 9 
(90.0%) patients in group IV had impairment in cognitive 
function. In case of language 2(16.7%) in group I, 7(50%) 
patients in group II, 11 (78.6%) in group III and 7 (70%) 

up IV had delayed language. There were 
statistical significant differences (P value <0.05) in cognition 
and language function among four treatment groups of patients 

 

Neurodevelopmental status 6 months after enrollment found 
similar results as 3 months after enrollment (Table
Neurodevelopmental status in gross motor and fine motor 
functions, there were no significant differences among four 
treatment group, but statistical significant difference were 
found in cognition and language. In group
group II, 8 (57.1%) patients, group III 13(92.9%) patients, 
group IV, 9(90%) had delay in cognitive function.
1(8.3%) patients in group I, 4 (28.6%) patients in group II, 
10(71.4%) patients in group III and 6 (60%) patients in g
IV had delay in language skills (
 

Table V Neurodevelopmental status of the patients 3months 
after enrollment by Bayley Scales of Infant and Toddler 

Development, 3rd 
 

Data were expressed as frequency and percentage and 
by Chi-square test, ns = not significant * = significant at P<0.05

 

Table VI Neuro developmental status of the patients 6 months 
after enrollment by Bayley Scales of Infant and Toddler 

Development,3rd 
 

 

Data were expressed as frequency and percentage and statistical analysis done by 
Chi-square test, ns = not significant, ** = significant at P<0.
  

DISCUSSION 
 

In this prospective observational study 50 patients of 
congenital hypothyroidism were enrolled and 
done  at  3 months and 6 months after  initial visit.
showed female preponderance in all four study groups. Most 
of the study shows that the incidence of CH is twice as high in 
females than males.10 Most of the parents monthly inc

4690, November, 2019 

Neurodevelopmental status 6 months after enrollment found 
3 months after enrollment (Table–VI). 

Neurodevelopmental status in gross motor and fine motor 
there were no significant differences among four 

but statistical significant difference were 
found in cognition and language. In group I,3(25%) patients, 
group II, 8 (57.1%) patients, group III 13(92.9%) patients, 
group IV, 9(90%) had delay in cognitive function. However 
1(8.3%) patients in group I, 4 (28.6%) patients in group II, 
10(71.4%) patients in group III and 6 (60%) patients in group 

had delay in language skills (Table-VI). 

Neurodevelopmental status of the patients 3months 
after enrollment by Bayley Scales of Infant and Toddler 

 edition (BSID III) 

 
Data were expressed as frequency and percentage and statistical analysis done 

square test, ns = not significant * = significant at P<0.05 

developmental status of the patients 6 months 
after enrollment by Bayley Scales of Infant and Toddler 

 edition (BSID III) 

 
were expressed as frequency and percentage and statistical analysis done by 

square test, ns = not significant, ** = significant at P<0.01 

In this prospective observational study 50 patients of 
congenital hypothyroidism were enrolled and follow up were 
done  at  3 months and 6 months after  initial visit. This study 
showed female preponderance in all four study groups. Most 
of the study shows that the incidence of CH is twice as high in 

Most of the parents monthly income 
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were  < 20,000 taka in all four treatment groups. One study 
done in Sudan showed that 74.3% congenital hypothyroid 
patients came from low socio-economic class and 25.7% were 
from middle class.11Family history of thyroid disorder was  
present 33.3% patients in group I, 35.7% patients in group II, 
10% patients in group IV, no family history of thyroid disorder 
was present in group III patients. Another study showed that 
family history of thyroid disorder was present in very few 
cases (6.7%).12 
 

Hearing screening were normal in group I patients and 
impaired 7.1% patients in group II, 14.3% patients in group III, 
10% patients in group IV  3 months after enrollment. No 
significant differences was observed among four treatment 
groups (p value 0.601). Study done by Hashemipour et al., 
they observed 3.2% CH patients had sensorineural hearing 
loss.13Another study done in Canada showed that 20% of CH 
patients had hearing impairment. In their study there was 
association between hearing loss and delay in initiating 
treatment. 14 

 

There were no significant difference in gross motor and fine 
motor functions among four treatment groups after 3 months 
and 6 months follow up visit. Gross motor delay was observed 
in 16.7%, 21.4%, 42.9% and 50% patients in group I, group II, 
group III and group IV respectively  and fine motor delay was 
observed in 8.3%, 21.4%, 42.9%, 50% patients in group I, 
group II, group III and group IV respectively after 3 months 
follow up visit. After 6 months follow up visit 8.3% patients in 
group I,7.1%  in group II, 28.6%  in group III and 40% in 
group IV had gross motor delay, no patient in group I, 14.3% 
in group II, 21.4% in group III, and 40% patients in group IV 
had  fine motor delay. Gulshan et al. reported that congenital 
hypothyroid children in early treatment group 10% presented 
impairment in gross motor skills, 13% in fine motor skills. In 
children getting treatment later stage 57% and 71% had 
delayedgross motor and fine motor skills respectively.15 

Frezzato et al. showed that statistical significant difference 
was observed in the gross motor and fine motor skills between 
the CH patients and the control group.16 

 

Regarding cognition statistical significant differences were 
found among four treatment groups after 3 months (p value 
<0.05) and 6 months (p value <0.01) follow up visit. After 3 
months follow up visit 41% patients in group I , 50% patients 
in group II, 92.9%  patients in group III and 90% patients in 
group IV had  impaired in cognitive function. After 6 months 
follow up  visit 25% patients in group I,  57.1% patients in 
group II , 92.9% patients in  group III , 90.0% in  group IV had 
delay in cognitive function . Similar study done by Kumar et 
al., they categorized CH patients into 3 treatment groups 
according to age of onset of treatment, The 3 groups showed a 
statistically significant difference in mean IQ levels. Those 
children who were  on treatment before one month (group 1) 
showed a mean IQ of 97.7, while 2nd group (treatment started 
between 1and 6 months) and 3rd group (treatment started after 
6 months) showed IQ of 92.3 and 81.09 respectively.12 Komur 
et al. stated that despite early and effective treatment in 
newborns with congenital hypothyroidism, retardation in 
neurological developmental has been detected. Cognitive, 
language and global motor scores in addition to receptive 
communication, expressive communication, fine motor and 
gross motor sub scores in children with congenital 
hypothyroidism were lower than those in the control which 
was significant  (p value< 0.05).17 

 

In case of language 16.7% patients in group I, 50% patients in 
group II, 78.6%patients in group III and 70% patients in group 
IV had delayed languageafter 3 months follow up visit. 
However 8.3% patients in group I, 28.6% patients in group II, 
71.4% patients in group III and 60% patients in group IV had 
delay in language after 6 months follow up visit. There were 
statistical  significant differences in language function among 
four treatment groups of patients both after 3 months( p value 
<0.05 ) and 6 months (p value <0.01) follow up visit.To assess 
language disorders in children Mohamed et al.  included 60 
children with CH and 20  age and sex matched control group. 
The study showed that the children with uncontrolled CH 
show delayed language, mental, social age, and intelligence 
quotient in comparison with children with controlled 
hypothyroidism and normal children. 18 
 

CONCLUSION 
 

This study concluded that time of onset of treatment had a definite 
effect on neurodevelopmental outcome in case of congenital 
hypothyroidism. Comparison of initiation of treatment among 
different  groups  revealed that children who were started treatment 
early had favorable outcome in cognitive and language domains of 
development in comparison to children with congenital hypothyroid -
dism who had delay in starting treatment.  
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