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A R T I C L E  I N F O                              

 INTRODUCTION 
 

Congenital hypothyroidism (CH) is characterized by 
deficiency of thyroid hormone at the time of birth 
most routine congenital disorder in childhood and is also 
considered as one of the most common preventable causes of 
intellectual disability [2]. The main cause of CH is the 
abnormal development of the thyroid gland (thyroid 
dysgenesis) or genetic defects in thyroid hormone 
biosynthesis (dyshormonogenesis) [1,2]. Thyroid dysgenesis is 
a sporadic disease, which accounts for 85% of cases of 
congenital hypothyroidism and remaining 15% of cases are 
caused by dyshormonogenesis [2]. Thyroid dysgenesis
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                             A B S T R A C T  
 

 

Background: Congenital hypothyroidism (CH) at birth is most commonly caused by 
disorder in thyroid gland development (dysgenesis) or thyroid hormone bi
(dyshormonogenesis). Its early diagnosis and adequate treatment can prevent 
developmental retardation and other adverse consequences in infants. The objective of this 
study was to determine the prevalence of CH in Makkah province of Kingdom of S
Arabia (KSA). 
 

Materials and methods: The medical records of 765 newborn infants who underwent 
laboratory screening for the determination of incidence of co
Noor Hospital, over a period of one year (September 2014 to September 2015) were 
collected and analyzed.  
 

Results: The overall prevalence of CH was 1.94% and it was higher in females (1.04 %) 
than males (0.89 %).  Results showed significant differences in variables, viz. nationality, 
maturity, weight and co-morbity of newborn infants. However, it was found insignifica
gender. Thyroid stimulating hormone (TSH) levels exhibited insignificant differences in 
gender, nationality, maturity and weight. Free thyroxine (T4) levels in gender and maturity 
were found significant but it was insignificant in nationality and wei
 

Conclusions: We concluded that the prevalence of CH in infants born in Makkah is almost 
similar to that of other countries reported earlier. It is also affirmed that TSH and T4 levels 
have important role in determining the incidence of CH.
 
 
 
 
 

Congenital hypothyroidism (CH) is characterized by 
deficiency of thyroid hormone at the time of birth [1]. It is the 
most routine congenital disorder in childhood and is also 
considered as one of the most common preventable causes of 
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abnormal development of the thyroid gland (thyroid 

tic defects in thyroid hormone 
. Thyroid dysgenesis is 

a sporadic disease, which accounts for 85% of cases of 
congenital hypothyroidism and remaining 15% of cases are 

. Thyroid dysgenesis is  

evident in three major forms i.e. thyroid ectopy, thyroid 
hypoplasia and athyreosis. Two
dysgenesis are caused by thyroid ectopy and it is twice more 
common in females [3]. Even though, the
thyroid dysgenesis is unknown, however, mutation
transcription factor genes 
development [thyroid transcription factor 2 (TTF
(also termed TTF-1) or PAX
defects [4]. In the remaining one
from thyroid hypoplasia and absence of thyroid 
(athyreosis). Dyshormonogenesis involves hereditary inborn 
errors in the enzymatic cascade of thyroid hormone synthesis 
and defects in peripheral thyroid hormone transport, 
metabolism or action [5]. 
 

Congenital hypothyroidism often shows slight symptoms and 
numerous newborn infants remain undiagnosed at birth 
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Congenital hypothyroidism (CH) at birth is most commonly caused by 
disorder in thyroid gland development (dysgenesis) or thyroid hormone biosynthesis 

Its early diagnosis and adequate treatment can prevent 
developmental retardation and other adverse consequences in infants. The objective of this 
study was to determine the prevalence of CH in Makkah province of Kingdom of Saudi 

The medical records of 765 newborn infants who underwent 
laboratory screening for the determination of incidence of congenital hypothyroidism at Al-
Noor Hospital, over a period of one year (September 2014 to September 2015) were 

The overall prevalence of CH was 1.94% and it was higher in females (1.04 %) 
than males (0.89 %).  Results showed significant differences in variables, viz. nationality, 

morbity of newborn infants. However, it was found insignificant in 
gender. Thyroid stimulating hormone (TSH) levels exhibited insignificant differences in 
gender, nationality, maturity and weight. Free thyroxine (T4) levels in gender and maturity 
were found significant but it was insignificant in nationality and weight.   

We concluded that the prevalence of CH in infants born in Makkah is almost 
similar to that of other countries reported earlier. It is also affirmed that TSH and T4 levels 
have important role in determining the incidence of CH. 

evident in three major forms i.e. thyroid ectopy, thyroid 
hypoplasia and athyreosis. Two-third cases of thyroid 
dysgenesis are caused by thyroid ectopy and it is twice more 

Even though, the accurate etiology of 
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from thyroid hypoplasia and absence of thyroid tissue 
(athyreosis). Dyshormonogenesis involves hereditary inborn 
errors in the enzymatic cascade of thyroid hormone synthesis 
and defects in peripheral thyroid hormone transport, 

Congenital hypothyroidism often shows slight symptoms and 
numerous newborn infants remain undiagnosed at birth [6]. 
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This deferred diagnosis results in the most acute outcome of 
congenital hypothyroidism [2]. The passage of maternal 
thyroid hormone passes across the placenta, which provides a 
protective effect, especially to the fetal brain but masks the 
clinical signs [7]. However, maternal and pregnancy history 
can give some indication of incidence for CH [1]. In some 
cases, gestation extends beyond 42 weeks [3]. Additional 
symptoms include constipation, hoarse cry, prolonged 
jaundice, feeding difficulty and lethargy [8]. Even some 
common types of CH have few moderately functioning 
residual thyroid tissue which obstructs the clinical diagnosis 
[9]. Hypothyroxinemia develops within several weeks of birth, 
clinical signs and symptoms of hypothyroidism become more 
apparent and puts neonatal brain at risk of permanent injury. 
Therefore, considering this vulnerability, it is essential to start 
treatment as soon as possible after birth [2]. 
 

Congenital hypothyroidism is categorized into permanent CH 
and transient CH. In permanent CH, there is continuous 
deficiency of thyroid hormone and requires continuing 
treatment. While as in transient CH, there is temporary 
deficiency of thyroid hormone, identified at birth, which is 
recovering to normal production of thyroid hormone. 
Transient CH is also associated with defects in other organ 
systems[1]. Permanent CH can again be divided into 
permanent primary CH which results from dysgenesis or 
dyshormonogenesis and secondary or central CH, results from 
the deficiency of thyroid stimulating hormone (TSH) [1].  
Furthermore, some forms of CH classified as syndromic 
hypothyroidism are linked with defects in other organ systems 
[1]. Though the fundamental etiology of CH determines the 
type of hypothyroidism and whether there is involvement of 
other organ systems [1]. 
 

The general prevalence of CH ranges from 1 in 3000 to 1 in 
4000 newborn infants [10,11]. The occurrence of CH was found 
elevated in Hispanics, Asian Indians, Middle Easterners, 
Chinese, Hawaiians, Filipinos and Vietnamese than whites. 
While as black infants have very low prevalence of CH [11]. 
With the onset of the screening techniques at the time of birth, 
and more experience from national and international 
screening programs, it has turned clear that the prevalence 
varies by geographic region [12]. A study has found 2:1 greater 
occurrence in females than males, with an increased risk in 
infants with Down's syndrome [13]. In a study conducted in 
India, while screening 40,000 newborns, the prevalence has 
been reported to be 1 in 2640 [13]. In United States, the 
occurrence (birth prevalence) of CH identified by newborn 
screening programs had almost doubled during past two 
decades, increased from 1:3985 in 1987 to 1:2273 in 2002 [14].   
During the previous two decades, there has been 37% raise in 
Asian births and 53% raise in Hispanic births in the United 
States [15].  
 

While as in Kingdom of Saudi Arabia (KSA), the general 
incidence of CH was found to be 1:2759 live births with male: 
female ratio of 1:1.8 [16]. The accurate reason for this increase 
in incidence is ambiguous but the possible clarifications may 
be the changes in screening methods (lower TSH cutoff) and 
obtaining the screening specimen earlier (closer to the TSH 
surge after birth) [2]. CH seems to be linked with an increased 
danger of congenital malformations. It has been studied that 
8.4% prevalence of extra congenital malformations were 
prevalent in 1420 infants with congenital hypothyroidism. 

Most of these malformations were cardiac [17]. Other 
associated abnormalities consist of cleft palate, spiky hair, 
Down’s syndrome, genitourinary malformations and 
neurologic disorders [17-19]. During neonatal period, acute 
hypothyroidism induces structural variations, including 
hypomyelination and defects of cell migration and 
differentiation, with long-lasting effects on performance and 
behavior [20]. 
 

Diagnosis of CH is made by biochemical screening of 
newborn. In developed countries where newborn screening 
programs are established, all infants are made to undergo 
newborn screening tests to diagnose the incidence of CH. 
Still, only 25% of babies of worldwide birth population of 
127 million are called for screening of CH [1]. For the rest of 
the 75% infants, especially concentrated in developing 
countries, clinical doubt of hypothyroidism calls for thyroid 
function evaluation [2]. Initial evaluation is carried out by 
laboratory screening to confirm diagnosis by thyroid function 
test: thyroxine (T4) and TSH measurement [21]. 
 

Many studies have been done to determine the incidence of 
congenital hypothyroidism in Saudi Arabia. Even so, the 
alarming increase in the prevalence of congenital 
hypothyroidism indicates that more research should be carried 
out on the prevalence, diagnosis, causes and treatment of 
hypothyroidism. Therefore, in this study we have attempted to 
expand and replicate the observations of the previous studies. 
This retrospective study is aimed to evaluate the prevalence of 
congenital hypothyroidism in the neonatal lives in Makkah 
region of Saudi Arabia, by using the data collected from the 
records of the AL-Noor Specialist Hospital, Makkah, KSA. 
 

PATIENTS AND METHODS 
 

This retrospective study was carried out at Department of 
Biochemistry, Umm Al-Qura University, Makkah, KSA in 
collaboration with Al-Noor Specialist Hospital, Makkah, 
KSA. It includes 765 newborn infants who were subjected to 
newborn laboratory screening for determining the incidence 
of congenital hypothyroidism at Al-Noor Specialist Hospital 
over a period of one year (September 2014 to September 
2015). The medical records of all these infants were reviewed 
and the data including sex, age, body weight, nationality, 
maturity/term (preterm or full term), maternal history of 
hypertension and diabetes, gestational age, maternal age, 
biochemical studies and radiological investigation were 
obtained after taking the proper consent from the subjects 
(parents of infants). This data was kept confidential and 
subjects involved in this study would not be identified in any 
way, to ensure that there will be no social, emotional or 
psychological damage to the subjects. This study was carried 
out according to guidelines of Institutional Research Ethics 
Board (IRB), Umm Al-Qura University, Makkah, KSA. 
These guidelines follow the national and international laws 
and policies of National Institutes of Health, USA). At the 
time of diagnosis, the sample was taken from the umbilical 
cord to perform the biochemical tests for checking the levels 
of free T4 and TSH using fluroimmunoassay, carried out by 
using commercially available kits (Mini VIDAS Report, 
BioMerieux, France). The normal range of T4 is 0.19-3.11 
nmol/L and TSH is 30-665 mUl/L. After assessing the overall 
data of subjects, the newborn infants (male and female) with 
CH have been identified. The general parameters like weight, 
term, nationality, gender and family history of hypertension 
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and diabetes of all the individuals were assessed and analyzed 
statistically. Further, clinical variable parameters like 
gestational age, maternal age, weight, TSH and free T4 were 
analyzed and interpreted. The TSH and free T4 levels were 
compared by considering gender (between male and female), 
nationality (Saudi and Non-Saudi), term (preterm and full 
term) and weight (low birth weight and normal birth weight). 
The resultant values were calculated. 
 

Statistical analysis was done by using SPSS (statistical 
package for social science) version 22.0 (IBM Company, NY, 
USA) software package. Qualitative data was expressed as 
numbers and percentages. The significance for qualitative 
data was determined by using Chi-square test. Quantitative 
data were expressed as mean ± standard deviation. Student’s 
t-test was used as a test of significance. In all tests, the values 
P < 0.05 were considered statistically significant. 
 

RESULTS 
 

During this study, the data of total 765 (100 %) newborn 
infants were collected and only 1.94 % prevalence of 
congenital hypothyroidism was determined. The CH was 
more prevalent in females (1.04 %) than males (0.89 %) 
(Table 1). 
 
 
 
 
 
 
 
 

Pertaining to the characteristics of newborn infants with CH, 
although males represented 53.9% of all newborn cases with 
hypothyroidism, there was no significant difference (p=0.058) 
found. However, there was a significant statistical difference 
(p<0.001) in nationality, Saudi (66.7%) and Non-Saudi 
(33.3%) identified with CH. Maturity/term (preterm-0.5% and 
full term-99.5%) and weight (low birth weight-0.5% and 
normal birth weight-99.5%) of all the infants with CH 
(p<0.001) were significantly different. The difference in the 
inborn co-morbidity (maternal hypertension and maternal 
diabetes) of the infants were found to be statistically 
significant (Table 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The quantitative data for the clinical parameters of newborns 
with CH is expressed as mean± standard deviation. The mean 
gestational age of all the infants was 39.25±1.72 months in 
the range of 27 to 42 months, mean weight was 2.97±0.32 kg 
ranging from 0.75 to 4.6 kg and average maternal age was 
24.49±4.05 ranging in 18 to 33 years. For all the infants, the 
mean TSH level was 46.55±33.89mUl/L in the range of 30 to 
665 mUl/L and the mean free T4 level was 1.37±0.33 nmol/L 
ranging from 0.19-3.11 nmol/L (Table 3). 
 
 
 
 
 
 
 
 
 
 
 

TSH and free T4 levels of newborns with CH were compared 
feature wise. The TSH levels of males and females are 
63±143.11mUl/L and 64.4±138.1mUl/L respectively, but the 
difference was not statistically significant (T=0.07 and 
p=0.94). In contrary, free T4 levels of males and females were 
1.35±0.31nmol/L and 1.41±0.37nmol/L respectively and the 
difference was statistically significant (T=0.28 and p=.28). In 
case of nationality no significant difference was found in TSH 
(T=0.59 and p=0.53) and free T4 (T=1.01 and p=0.33) levels. 
The difference in the TSH levels of preterm and full term 
infants were non-significant (T=0.182 and p=0.85) while, the 
T4 level of preterm infants was found statistically significant 
(T=1.97 and p=0.048). No significant difference was found in 
TSH (T=0.225 and p=0.82) or free T4 (T= 0.28 and p=0.79) 
levels in low birth and normal birth weight babies (Table 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSION 
 

The current retrospective study was planned to determine the 
prevalence of congenital hypothyroidism in the neonatal lives 
in Makkah region of Saudi Arabia, by using the data collected 
from the records of the Al-Noor Specialist Hospital, Makkah, 
KSA. Data of 765 newborn infants who underwent screening 

Table 1 Prevalence of hypothyroidism among newborn 
infants and according to gender. 

 

Percentage (%) Prevalence 
1.94 Among all newborn 
0.89 Among male gender 
1.04 Among female gender 

 

 

Table 2 Characteristics of newborn infants with 
congenital hypothyroidism 

 

Test of significance Number (%) Characteristic 
 

Chi-square =2.15 
P= 0.058 

 
412 (53.9) 
353 (46.1) 

Gender 
Male 

Female 
 

Chi-square =93.2 
P<0.001* 

 
510 (66.7) 
255 (33.3) 

Nationality 
Saudi 

Non-Saudi 
 

Chi-square =372.1 
P<0.001* 

 
5 (0.5) 

760 (99.5) 

Term 
Preterm 

Full term 
 

Chi-square =372.1 
P<0.001* 

 
5 (0.5) 

760 (99.5) 

Weight 
Low birth weight 

Normal birth weight 
 

Chi-square =402.2 
P<0.001* 

 
17 (2.2) 

748 (97.8) 

Maternal hypertension 
Present 
Absent 

 
Chi-square =402.2 

P<0.001* 

 
15 (2) 

750 (98) 

Maternal diabetes 
Present 
Absent 

 

Data were expressed as number and percentage. Chi-square test was used and 
significance was considered at p value less than 0.05. 

 

Table 3 Some clinical and lab parameters of 
newborn infants with congenital hypothyroidism. 

 

Mean±SD range Variables 
39.25±1.72 (27-42) Gestational age 
24.49±4.05 (18-33) Maternal age 
2.97±0.32 (.75-4.6) Weight 

46.55±33.89 (30-665) TSH 
1.37±0.33 (0.19-3.11) Free T4 

 

Data were expressed as mean and standard deviation. 

 

Table 4 Comparison of thyroid stimulating hormone 
(TSH) and free thyroxine (T4) newborn with congenital 

hypothyroidism and some clinical parameters. 
 

Characteristic TSH 
Mean± SD 

Free T4 
Mean± SD 

Gender 
Male 

Female 

 
63±143.11 
64.4±138.1 

 
1.35±.31 
1.41±.37 

Test of Significance T=0.07    p=0.94 T=2.28    p=0.024* 
Nationality 

Saudi 
Non-Saudi 

 
68±152.4 

61.4±137.1 

 
1.35±.31 
1.36±.32 

Test of Significance T=0.59    p=0.53 T=1.01    p=0.33 
Term 

Preterm 
Full term 

 
74±171.3 

69.4±145.1 

 
1.40±.35 
1.29±.39 

Test of Significance T=0.182    p=0.85 T=1.97   p=0.048* 
Weight 

Low birth weight 
Normal birth weight 

 
68.77±132.11 
64.4±138.1 

 
1.35±.31 
1.28±.37 

Test of Significance T=0.225    p=0.82 T= 0.28    p=0.79 
 

Data were expressed as mean and standard deviation. 
Student’s t-test was used and significance was considered at p value less than 0.05. 
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for the incidence of CH was studied and observed. The 
prevalence of CH in female infants was found higher in 
comparison with the male infants. This observation is 
analogous to the findings of former studies where the 
incidence of CH was higher among females compared with 
males [22,23]. Other studies that have been carried out in KSA 
have also exhibited higher prevalence of CH in females than 
males (1:2759 live births with female: male ratio of 
approximately 2:1)[16]. However, female: male ratio for 
prevalence of CH differs among different countries as 
reported in Estonia (6:1), Eastern Iran (1.4:1), Japan (1.2:1) 
and Saudi Arabia (3:1) [24-27]. This finding may be elucidated 
by the high parental consanguinity in KSA and the 
undiagnosed family history of CH [3]. It was also found that 
the number of Saudi nationals (66.7%) with CH is more than 
the Non-Saudis (33.3%). This significant difference may be 
due to different genetic, environmental and immunological 
factors as well as ethnicity [28,29]. 
 

In this study, a significant variation in terms of prevalence of 
CH was found in the maturity/term (between preterm and full-
term) and birth weight (between low birth weight and normal 
birth weight) of infants with CH. This finding indicates that 
the prevalence varied according to the maturity and weight of 
the neonates. This result in significant variation in 
maturity/term of neonates is supported by a previous study 
which reported that CH (transient) is considerably more 
prevalent among preterm infants than full term ones [30]. 
Similarly, a study described that low-birth-weight (<2,000 g) 
and macrosomic (>/=4,500 g) infants are at more risk of CH 
than normal birth weight of 3,000-3,499 g [11]. The high 
incidence of CH in preterm infants can be linked to 
insufficient or excessive iodine intake [31]. However, contrary 
to our results, a study conducted in Iran has found an 
insignificant variation in the maturity/term and birth weight of 
the infants with CH [32]. We have also noticed significant 
variation in the incidence of CH co-morbidity, viz. maternal 
hypertension and maternal diabetes of CH infants. Although, 
this difference in prevalence may be due to several factors, 
but it may be assumed to be because of the genetic and 
familial disorders [32]. 
 

In the present study, we have determined and compared the 
TSH and free T4 levels of newborns with CH in different 
variables. The comparison of TSH levels in males and 
females showed an insignificant difference while free T4 
levels exhibited significant difference. This finding may be 
helpful in identification of CH in newborn infants as a study 
has reported that TSH and T4 levels may have predictive role 
for identifying permanent forms of CH from the transient 
forms[33]. Difference in the comparison TSH and free T4 
levels between Saudi nationals and Non-Saudis were not 
found significant.This cause for this difference may be 
attributed to different genetic, environmental and 
immunological factors as well as ethnicity [28,29]. The 
difference in the TSH level of preterm and full term infants 
did not show any significance, however, the difference in free 
T4 level of preterm infants was found significant. 
Furthermore, TSH and free T4 levels in low birth and normal 
birth weight babies did not show any significant difference. In 
consistency to our results a study has reported the difference 
in the TSH and T4 levels among different variables of 
neonates [31]. 
 

The incidence of transient CH can be attributed to the 
maternal factors such as excessive iodine intake, iodine 
deficiency, presence of antibodies against thyroid tissue 
during pregnancy or antithyroid medication [34-36]. In addition, 
the prevalence of permanent CH may be due to thyroid 
dysgenesis [37]. Thyroid dysgenesis is established as the main 
cause of permanent CH accounting for 79% of cases and 
dyshormonogenesis accounts for the remaining 21% [33]. 
 

Limitations Of Study 
 

Since it is retrospective study on congenital hypothyroidism, 
so the data collected should have covered all the recorded 
characteristics of the neonates. However, the data did not 
consist the details of the type of CH, actual TSH and T4 
levels. The sample size was not sufficient to carry out a 
distinctive study. 
 

CONCLUSION 
 

We concluded that the prevalence of CH in infants born in 
Makkah, KSA is almost similar to that of other countries 
reported earlier. The prevalence of CH was more in females 
than males. The incidence of CH as studied by considering 
the different variables like maturity/term of neonates, 
nationality and birthweight, can be attributed to the genetic, 
immunological and environmental factors as well as ethnicity. 
This study also affirms that TSH and T4 levels have the 
important role in determining the incidence of CH. Further 
studies are required to confirm the etiology, determine the 
prevalence, plan the management and treatment strategies for 
CH. 
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