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Original Article

Introduction 
Congenital hypothyroidism (CH) is caused by a 
deficiency of the thyroxine hormone (TH) in the fetus, 
infant, and breastfeeding babies for a variety of reasons 
(1). This disease is one of the most common problems 
that is currently of great importance and is widespread 
in different parts of Iran compared to the other regions 
of the world (2-4). It also imposes stupendous costs on 
the healthcare system (5,6). Due to the important role 
of thyroxine in neurological and skeletal growth, the 
limited time of this growth in early life, and even a short 
period of TH deficiency, can cause irreversible brain 
damage, eye misalignment, learning delay, short stature, 
and developmental problems in patients (7,8). One of the 
challenges in diagnosing and treating this disease is being 
asymptomatic, and as a result, its symptoms appear when 
its destructive effects on the body are stable (9). Therefore, 
screening is performed along with early diagnosis and 
treatment to identify the disease and control the treatment 

of affected infants at birth (10). Thus, early and prompt 
diagnosis and treatment of the disease (preferably in the 
first 2 weeks of life) play an important role in reducing or 
stopping the effects of CH (11). Birth weight, race, gender, 
age, the genetic affinity of parents, parental education, 
birth order, twin, type of delivery, and medication 
during pregnancy are considered risk factors for this 
disease (12,13).

On the other hand, CH has different etiologies and other 
causes that vary in different parts of the world and vary 
in Iran, depending on the different races of the Iranian 
people in different provinces. 

According to the above-mentioned explanations and 
given the importance of diagnosing the etiology of the 
disease to decide on the treatment strategy-pathogenesis 
of the disease and providing prevention strategies and 
epidemiological studies (14), the present study seeks to 
determine the etiology of CH in children in Chaharmahal 
and Bakhtiari province.
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Abstract
Background and aims: The etiology of congenital hypothyroidism (CH) is important in determining its severity, prognosis, genetic 
counseling, and clinical management. The present study was performed to investigate the etiology of CH in children in Chaharmahal 
and Bakhtiari.
Methods: Screened children over the age of 3 years for hypothyroidism in the province were enrolled in this cross-sectional study. 
Then, in the case of permanent CH in the patient, demographic and laboratory findings, including thyroid-stimulating hormone 
(TSH) in primary screening, primary serum TSH, TSH after discontinuation of treatment, and age at the start of medication, were 
investigated, and patients were radiologically examined. The data were analyzed by SPSS 18 using descriptive statistics, a one-
sample t-test, and a Chi-square test.
Results: Dyshormonogenesis accounted for the most etiological percentage of the disease (72%), followed by dysgenesis (28%). 
Gender was significantly associated with etiology (P = 0.022). Thus, dyshormonogenesis was more common in boys. The weight 
(P = 0.564) and length at birth (P = 0.978), maternal age (P = 0.306), age at the beginning of medication (P = 0.185), primary filter 
TSH (P = 0.267), primary serum TSH (P = 0.344), and TSH after discontinuation of medication (P = 0.371) were not significantly 
associated with etiological factors.
Conclusion: Among the etiological factors of CH, dyshormonogenesis was the most common cause among children in Chaharmahal 
and Bakhtiari province.
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Materials and Methods
The present cross-sectional study was performed on 
children with CH in Chaharmahal and Bakhtiari province 
between 2017 and 2018. Samples were selected by 
convenience sampling and included all children at least 3 
years old with permanent CH who were identified at birth 
screening. In addition, parental consent to participate in 
the study was considered an inclusion criterion. 

Children who had normal thyroid-stimulating hormone 
(TSH) test results despite discontinued medication, 
patients who had no complete laboratory data, and patients 
who did not satisfactorily cooperate with radiological 
examination were excluded from the investigation. After 
coordination with the Health Department, children over 3 
years of age who were diagnosed with CH were identified 
and selected in Chaharmahal and Bakhtiari province. 
Then, it was attempted to call their parents to evaluate 
their children’s medical records.

The etiology of the disease was determined based on 
laboratory and radiological findings; ultrasound was 
performed for all patients to investigate the presence or 
absence of thyroid, and if thyroid tissue was not detected, 
patients were referred for a thyroid nuclear scan (15,16). 
Moreover, the ultrasound was conducted by a skilled 
sonographer. Among patients with CH, permanent type, 
length and weight at birth, maternal age, gender, maturity 
at birth, consanguinity, and history of thyroid disease in 
the parents were investigated and recorded in a checklist 
designed for this purpose. 

Ultrasound and laboratory findings, including primary 
screening TSH, primary serum TSH, age at medication 
initiation, and TSH, were also identified and recorded 
after discontinuation of treatment, and their association 
with the obtained etiologies in patients underwent 
investigation. 

The acquired data were analyzed by SPSS (version 18) 
using descriptive statistics (frequencies and percentages), 
a one-sample t-test, and a chi-square test.

Results
A total of 100 children over the age of 3 with CH were 
included in the study, of whom 8 were normal in primary 
screening and were diagnosed with hypothyroidism 
after the development of hypothyroidism symptoms and 
performing additional tests. The age range of children was 
3–14 years, with a mean ± standard deviation of 5.8 ± 2.45. 
The characteristics of the studied children are provided 
in Table 1.

The etiology was dyshormonogenesis in 72% of patients 
but dysgenesis in 28% of them. In the ultrasound of 5 
patients, no thyroid tissue was found for whom a thyroid 
nuclear scan was asked to confirm the diagnosis. According 
to the results, tongue ectopic thyroid and atrophic thyroid 
were observed in 2 and 3 children, respectively (Table 2).

Tables 3 and 4 present data on the etiology 
(dyshormonogenesis and dysgenesis) obtained with 
other studied variables. According to the significance 

levels, only gender was associated with etiology, so the 
percentage of dyshormonogenesis was higher in boys than 
in girls (Table 3).

None of the variables, such as the weight (P = 0.564) and 
length at birth (P = 0.978), maternal age (P = 0.306), age 
at the beginning of medication (P = 0.185), primary filter 
TSH (P = 0.267), primary serum TSH (P = 0.344), and 
TSH after discontinuation of medication (P = 0.371), were 
significantly related to etiological factors (Table 4).

Discussion
The present study investigated the etiology of CH in 
children in the Chaharmahal and Bakhtiari province. 
According to the results, in 100 children with permanent 
CH from this province, dyshormonogenesis (72%) was 
the main cause of the disease, followed by dysgenesis 
(28%). In this regard, the results of a study in Isfahan 
province revealed that 72.3% of cases were due to thyroid 
dyshormonogenesis, while 27.7% of them were because 
of dysgenesis (17), which conforms to the results of the 
present study. In another study conducted by Karamizadeh 
et al, the rate of dyshormonogenesis was 57% compared to 
43% obtained for dysgenesis (18), which is in agreement 
with the findings of the present study.

Another study in Iran showed that in cases with 
permanent CH, 68.2% had dyshormonogenesis, while 
31.52% had thyroid dysgenesis (19). The findings of a 
study by Sun et al in China demonstrated that most cases 
of CH were due to thyroid dyshormonogenesis, and 
dysgenesis was the weaker cause of the disorder (20).

However, in a study performed in New Zealand, 
67% of patients with CH were diagnosed with 
dysgenesis, and 33% had thyroid disease due to thyroid 
dyshormonogenesis (21). 

In another study conducted in Alabama, USA, 23% 
of cases of permanent CH were related to thyroid 
dyshormonogenesis (22). This inconsistency in the 
results of studies can be due to differences in race and 
genetic factors that affect the etiology of the disease as 
an independent factor (22-24). Another study reported 
that demographic variables, especially ethnicity and age, 
affect the TSH level of the newborn (25). In the present 

Table 1. Characteristics of patients with congenital hypothyroidism

Variables

Weight at birth (g), Mean ± SD 2971 ± 556

Length at birth (cm), Mean ± SD 49.33 ± 2.75

Maternal age (year), Mean ± SD 12.27 ± 5.42

Age at medication initiation (day), Mean ± SD 25 ± 25.1

Gender (female/male), No. (%) 54.46 (54.46)

Premature, No. (%) 14 (14)

Twin, No. (%) 3 (3)

Consanguinity, No. (%) 40 (40)

Paternal history of thyroid disease, No. (%) 6 (6)

Maternal history of thyroid disease, No. (%) 19 (19)

Note. SD: Standard deviation.
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study, only gender was associated with etiology. More 
precisely, the percentage of dyshormonogenesis in boys 
was higher than that in girls. In this regard, some studies 
have shown that boys are at higher risk for neonatal 
hypothyroidism (26,27). However, in Saudi Arabia and 
China, the ratio of girls to boys with CH is 1.8 to 1 and 3 
to 2, respectively (28,29). 

However, in some studies, this ratio varied depending 
on the etiology of the disease. In another study, the ratio 
of females to males for the dyshormonogenesis cause was 
105 to 128, but in the study of the causes of dysgenesis, the 
corresponding ratio was 65 to 53, respectively (17). 

Numerous individual and environmental factors can 
explain the inconsistencies in the research findings. 
Rezaeian et al concluded that the birth season may act as 
an interactive factor that can increase the risk of CH in 
girls (30).

The results of this study revealed that none of the 
variables, including weight and length at birth, maternal 
age, age at the beginning of medication, primary filter 
TSH, primary serum TSH, TSH after medication 
discontinuation, maturity, and the relationship between 
parents and their medical history, were significantly 
associated with etiological causes of CH (P > 0.05). 

In this respect, Bezen et al indicated that among the risk 
factors and laboratory findings, such as primary serum 
TSH, a significant relationship was found only between 
gender and permanent and transient CH (31).

A study in Iran showed that among the demographic 
characteristics, only family history was considered an 
etiological factor, and factors such as child development 
indicators and gender were not related to the etiology of 
the disease (19). 

However, in a systematic review of the risk factors for 
CH, the reported risk factors for permanent CH with 
thyroid disorders included female gender, birth at high-
risk geographical areas, family history of CH, maternal 
advanced age, and ethnicity. Risk factors identified for 
permanent CH with dyshormonogenesis were a family 
history of CH and the residence of both parents in high-
risk areas (27). Moreover, although no association was 
found between primary TSH filter, primary serum TSH, 
TSH after medication discontinuation, and CH etiological 
causes in the present study, permanent CH was more 
pronouncedly associated with primary TSH levels than 

Table 2. Ultrasound status and thyroid nuclear scan of children with 
congenital hypothyroidism

Variables Number of Patients Percent

Thyroid 
ultrasound

Normal 72 72

Hypoplasia 23 23

Atrophy 3 3

Ectopic 2 2

Etiological 
factors

Dyshormonogenesis 72 72

Dysgenesis 28 28

Table 3. Frequency of etiology with qualitative variables

Variable Group level
Dyshormonogenesis Dysgenesis

P Valuea

Number (%) Number (%)

Gender
Male 44 (81.5) 10 (18.5)

0.022*

Female 28 (60.9) 18 (39.1)

Maturity
Premature 13 (92.9) 1 (7.1)

0.105
Mature 59 (68.6) 27 (31.4)

Consanguinity
Yes 29 (72.5) 11 (27.5)

0.928
No 43 (71.7) 17 (28.3)

Paternal history of thyroid disease
Yes 6 (100.0) 0 (0.0)

0.181
No 66 (70.2) 28 (29.8)

Maternal history of thyroid disease
Yes 15 (87.9) 4 (21.4)

0.454
No 57 (70.4) 24 (29.6)

*Significant (P < 0.05); a Chi-square test.

Table 4. Comparison of Quantitative Variables in Dyshormonogenesis and Dysgenesis Groups

Group variable
Dyshormonogenesis Dysgenesis

P valuea

Median (interquartile range) Median (interquartile range)

Weight at birth (g) 3000 (2600-3395) 3100 (2712-3375) 0.564

Length at birth (cm) 50 (48-51) 50 (48-50.75) 0.978

Maternal age (year) 27 (23-30) 28 (23.25-31) 0.306

Age at medication initiation (day) 19.50 (13-30) 16.5 (12-21.5) 0.185

Primary filter TSH level (mIU/L) 9.5 (6.96-14.75) 12.50 (7.12-33.40) 0.267

Primary serum TSH (mIU/L) level 20.68 (15.78-47.70) 33 (15.02-61.14) 0.344

TSH level (mIU/L) following medication discontinuation 14.50 (10.83-21.80) 18.22 (11.06-37.39) 0.371

Note. TSH: Thyroid-stimulating hormone. a One-sample t-test.
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transient hypothyroidism in the study of Karamizadeh 
et al (18).

The findings of another study in Egypt confirmed that 
primary TSH levels were higher in permanent CH cases 
than in transient cases, and other factors, such as growth 
and gender, were not linked to etiological factors (32).

Conclusion
The results revealed that dyshormonogenesis is a common 
cause of permanent CH in Chaharmahal and Bakhtiari 
province. Moreover, dyshormonogenesis was higher 
in boys than in girls. Our findings can provide basic 
information to determine the therapeutic strategies and 
pathogenesis of CH in this province.
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