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Abstract:  

Introduction: Congenital hypothyroidism (CH) is one of the most common preventable causes of mental retardation. Its 

worldwide incidence is estimated to be one in 2500-5500 births. Assessment of thyroid gland in neonates is critical. The aims 

of this study were to demonstrate the incidence of CH in neonates born in Yazd province, Iran in 1389 (2010) and compare 

the results with other reported studies and investigate biochemical characteristics of affected infants.  

Materials & Methods: This is an analytical descriptive cross-sectional study. The study was conducted on all infants 

(13022 births) born in 1389 (March 2010-March 2011). Thyroid stimulating hormone (TSH) was measured using ELISA 

technique.  

Results: Forty five infants suffered from congenital hypothyroidism with an overall incidence of one in 289 live births. 

Twenty five of the diagnosed infants were males (incidence 1:261) and twenty were females (incidence 1:325). The incidence 

of CH in boys was more than girls (P-value = 0.295). The highest incidence of CH was observed in spring followed by 

summer and the lowest incidence was in autumn followed by winter (P-value=0.000. 

Conclusion: The CH incidence was 10.3 to 13.8 times more than other countries. The highest CH incidence was in spring 

followed by summer and the lowest incidence was in autumn followed by winter. It is important that a larger size of cases 

need to be screened and more information on the aetiology of the affected infants to be obtained.   
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Introduction 

Congenital hypothyroidism (CH) is one of the most 

common preventable causes of mental retardation
[1]

.  

Most cases of CH are not hereditary and result from 

thyroid dysgenesis
[2]

. Some forms of thyroid 

dysgenesis (aplasia, hypoplasia, or an ectopic gland) 

are the most common cause of CH, accounting for 

85% of cases; 10% are caused by an inborn error of 

thyroxin synthesis, and 5% are the result of 

transplacental maternal thyrotropin-receptor blocking 

antibody (TRBAb
)[3, 4]

.   

The most common form of thyroid dysgenesis is an 

ectopic gland, which is mostly detected by newborn 

screening.  A variety of defects in the biosynthesis of 

thyroid hormone may result in CH.  A goiter is always 

present. When the defect is incomplete, compensation 

occurs, and onset of hypothyroidism may be delayed 

for years 
[3]

.   

The most common type of the T4 synthesis defect is 

thyroid peroxidise defect of organification and 

coupling. After iodine is trapped by the thyroid, it is 

rapidly oxidized to reactive iodine, which is then 

incorporated into tyrosine units on thyroglobulin. This 

process requires generation of H2O2, thyroid 

peroxidase, and hematin (an enzyme cofactor); 

defects involve each of these components, and there is 

considerable clinical and biochemical heterogeneity 

[5]
.   

Maternal thyrotropin receptor-blocking antibody 

(TRBAb) is an unusual cause of transitory CH.  

Trans-placental passage of maternal TRBAb inhibits 

binding of TSH to its receptor in the neonate.  

Deficiency of TSH and hypothyroidism may occur in 

any of the conditions associated with developmental 

defects of the pituitary or hypothalamus. More often 

in these conditions, TSH deficiency is secondary to a 

deficiency of thyrotropin-releasing hormone (TRH) 
[3, 

6]
.   

Congenital causes of hypothyroidism are 

categorized as sporadic or familial, goitrous or 

nongoitrous.  In many cases, thyroid hormone 

deficiency is severe, and symptoms develop in the 

first weeks of life. In others, lesser degrees of 

deficiency occur, and manifestations may be delayed 

for months 
[6]

. Its incidence worldwide is known to be 

one in 2500-5500 births. In some ethnicities such as 

Hispanic, its incidence is one in 2000 births 
[7]

.  The 

incidence in Japan and North America in which 

people consume adequate iodine is one in 7000 and 

4250 births, respectively 
[8]

. So, assessment of thyroid 

gland in neonates is very important.  Most newborn 

screening programs measure T4 levels, followed by 

measurement of TSH when T4 is low 
[7, 9]

.       

Now, in majority of countries, screening for CH in 

neonates is a part of national screening programme.  

The screening programme has prevented some mental 

retardation which has led to decreased economic and 

sociologic bearings of CH 
[10]

. The screening 

programme performed in developed countries helped 

to study the aetiology and pathogenesis of CH 
[11-14]

.   

The surveys in different parts of Iran reported 

different incidences for CH, i.e. one in 914, 1433, and 

370 births in Tehran, Shiraz and Isfahan, respectively 

[15]
. The incidences in all cities are more than 

worldwide incidence.   

The aim of this study was to demonstrate the 

incidence of CH in neonates who were born in Yazd 

province, Iran in 1389 (2010). The second aim was to 

compare the results with the other reported studies 

and investigate biochemical characteristics of affected 
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infants. Then, these data can be utilized for 

performing preventive actions in different levels.   

We now present data from the regional screening 

programme in Yazd province, which is situated in the 

centre of Iran and has a population of 960000 with an 

annual birth rate of 13022(#13/1000). 

Materials & Methods 

This is an analytical descriptive cross-sectional 

study.  The study was conducted on all infants (13022 

births) born in Yazd in 1389 (March 2010-March 

2011).  Blood samples from all the newborns spotted 

on a Whatman 903 filter paper on the third, fourth, 

and fifth days of life. The samples were collected 

from 38 health centres held on 10 cities of Yazd 

province. Then, the samples were processed at Yazd 

Central Laboratory. During transportation, samples 

were kept in insulated containers.   

Thyroid stimulating hormone (TSH) was measured 

using ELISA technique. TSH less than 5mu/l and 

4mu/l were considered normal for 3-7 day-old and ≥8 

day- old neonates, respectively. Then, the neonates 

with TSH more than normal were selected. Their 

samples were collected and measured for T4, TSH, 

and T3 RUP. Infants with T4 less than 6.5 µg/dl or 

TSH more than 10 mu/l were included in this study.  

A standard detailed questionnaire was prepared with 

the help of epidemiology department of Shahid 

Sadoughi University of Medical Sciences.  The results 

were analysed using SPSS software with applying 

statistical testes such as chi-square. A confidence 

level of 95% was considered for the results. 

Results 

The total number of 13022 newborn infants were 

screened, among whom 6527 (%50.1) were males and 

6495 (%49.9) were females. The newborn infants’ 

weights were between 1000-5800 grams with the 

mean of 3139.8 g. Mean mothers' age was 25.8 ± 5 

years.   

Table 1 shows the distribution of TSH rates in male 

and female infants.  Recall rate was about 6.17% and 

so 803 neonate’s serums were examined for T4, TSH 

and T3RUP. 

Forty five infants have congenital hypothyroidism 

with an overall incidence of one in 289 live births. 

Twenty five of the diagnosed infants were males 

(incidence 1:261) and twenty were females (incidence 

1:325). 

The incidence of CH in boys was more than girls; 

However, the difference was not statistically 

significant (P = 0.295). 

Mean weight of neonates was 3139g and 3203g in 

normal and CH diagnosed cases, respectively; The 

difference was not significant (P = 0.357) 

 The average age of the infants’ mothers was 25.85 

and 26.22 years in normal and CH diagnosed cases, 

respectively.  The difference between them was not 

significant (P = 0.643). %83.2 and %16.8 of the 

infants lived in rural and urban areas, respectively.  

CH incidence on the rural and urban areas was 1:315 

and 1:216 live births, respectively; and the difference 

was not significant (P =0.295). 
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Table 1: The frequency distribution of TSH levels in males and females 

TSH Level Male Female Total 

 N % N % N % 

<4 5570 88.03 5829 89.74 11399 88.90 

4≤ 5 406 6.42 361 5.56 767 5.98 

5≤ 9.9 325 5.14 292 4.50 617 4.81 

10≤ 19.9 14 0.22 10 0.15 24 0.19 

20≤ 12 0.19 3 0.05 15 0.12 

Total 6327 100 6495 100 12822 100 

 

 

Table 2 shows the distribution of the average seasonal 

incidence rates of CH in different seasons.  The 

highest incidence of CH was observed in spring 

followed by summer and the lowest incidence was 

observed in autumn followed by winter, and the 

difference was statistically significant (P=0.000). 

 

Table 2: The frequency distribution of average seasonal incidence rate of CH 

Season CH 

 Number Incidence 

Spring 18 1 in 95 births 

Summer 15 1 in 250 births 

Autumn 2 1 in 1934 births 

Winter 10 1 in 369 births 

Total 45 1 in 289 births 

 

Discussion 

The incidence of CH in this study in Yazd province 

in 1389 (March 2010-March 2011) was found to be 

one in 289 newborn infants, a figure far higher than 

that reported from other provinces in Iran, and that 

reported worldwide. The CH incidence is 10.3 to 13.8 

times more than other countries which are performing 

routine national screening programme 
[16]

. CH 

incidence is different in different countries, e.g. 1:67 

in Nigeria 
[17]

, 1:781 in Pakistan 
[18]

, 1:2736 in 

Turkey 
[19

] and 1:10000 in black American 

population 
[20]

. The reported CH incidence in 

different parts of Iran was different and all of them 

found a higher incidence in comparison to the 

worldwide reports 
[21, 22, 23]

.   

There are many reasons 
[23]

 for the differences 

between incidences including using T4 or TSH 

measurement alone for screening, different thresholds 

for diagnosis of CH, iodine deficiency in some parts 

of the world, ethnic differences i.e. CH incidence in 

Turkey is 1:2943, in Saudi Arabia 1:2759, in Japan 

1:7000, and in Arabs live in Israel is 1:1447 which is 

more than that in non-Arab population of Israel 

(1:2070). The other reasons are use of iodine-

containing antiseptics (especially in immature 
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neonates) and heredity and environmental factors.  

Whereas the laboratory test results of %40 of CH-

diagnosed neonates became normal, their drug 

treatment discontinued. They were placed in the 

group with transient hypothyroidism. After three 

years, it can be decided about the number of cases 

with transient hypothyroidism.  CH incidence is very 

high in Yazd province and so its causes need to be 

studied. Although based on IDD programme report 

Yazd province population is not suffering from iodine 

deficiency.  However, because of high CH incidence, 

it needs to be precisely surveyed for iodine 

deficiency.   

The majority of studies showed that CH incidence 

in female neonates is more than male neonates.  

Female to male ratio in Saudi Arabia 
[24]

, Estonia 
[25]

 

and China 
[26]

 is 1.8:1, 4:1, and 1.5:1, respectively.  In 

this study the female to male ratio was 1:1.25, which 

is completely different from other studies.  

In this study, the highest CH incidence was 

observed in spring followed by summer and the 

lowest CH incidence was in autumn followed by 

winter. Significant seasonal differences in CH 

incidence have been reported in some countries.  For 

example significantly higher incidences of CH were 

seen in the summer in Japan, in the winter in Australia 

and Quebec. In other countries such as Norway, 

Switzerland and France, no significant peaks have 

been reported 
[27, 28]

.   

Finally, it is important that a larger size of cases to 

be screened and more information on the aetiology of 

the affected infants be obtained.   

So far, the current background information is 

critical for appropriate counselling such as genetic 

counselling in these cases. 

  

References 

1. Cao XY, Jiang XM, Dou ZH, et al. Timing of vulnerability of the brain to iodine deficiency in endemic cretinism. N 

Eng J Med. 1994; 331(26):1739-44. 

2. Gruters A, Krude H, Liebermann H. Molecular genetic defects in congenital hypothyroidism.  Eur J Endocrinol. 

2004; 151(suppl 3): 39-44. 

3. Dussault JH. Congenital hypothyroidism. In: Werner’s thyroid: a fundamental and clinical text. Ingbar SH, 

Braverman JB, editors. 5th ed. Philadelphia: Lippincott;1986. p.1399-404. 

4. Fisher DA, Klein AH. Thyroid development and disorders of thyroid function in the newborn.  N Engl J Med 1981; 

304(12): 702-12. 

5. Delange F, Beckers C, Hofer R, et al. Progress report on neonatal screening for congenital hypothyroidism in 

Europe.  In: Neonatal thyroids screening. Burrow GN, Dussault JH, editors. Philadelphia: Lippincott ;1979. p. 107-

31. 

6.  Asakura Y, Tachibana K, Adachi M, et al. Hypothalamo-pituitary hypothyroidism detected by neonatal screening 

for congenital hypothyroidism using measurement of thyroid-stimulating hormone and thyroxine. Acta Paediatr 

2002; 91(2):172-77 

7. Dreimane D, Varma SK. Common childhood thyroid disorders. Indian J Pediatr 1997;64(1):3-10 

8. Tylek-Lemanska D, Ratajczak R, Szczepaniac B, et al. Mass screening program for congenital hypothyroidism in 

south-eastern Poland.  J Pediat Endocrinol Metab 1999; 12(5):653-7. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jh

r.
ss

u.
ac

.ir
 o

n 
20

25
-0

6-
13

 ]
 

                               5 / 6

http://www.blackwell-synergy.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A\(Asakura%2C+Y\)
http://www.blackwell-synergy.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A\(Tachibana%2C+K\)
http://www.blackwell-synergy.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A\(Adachi%2C+M\)
https://jhr.ssu.ac.ir/article-1-28-en.html


Journal of Health Researches. 2012; 1(1): 62-67. 
 http://jhr.ssu.ac.ir 

67 
 

9. Mahachoklertwattana P, Phuappradit W, Siripoonya P, et al. Five-year thyrotropin screening for congenital 

hypothyroidism in Ramathibodi Hospital. J Med Assoc Thai 1999; 82(Suppl. 1):27-32. 

10. Clague A, Thomas A. Neonatal biochemical screening for disease. Clin Chim Acta 2002: 315:99-110 

11. Van Vliet G, Czernichow P. Screening for neonatal endocrinopathies: rational, methods and results. Semin 

Neonatal. 2007; 9:75-85. 

12. Toublanc JF. Guidelines for neonatal screening programs for congenital hypothyroidism. Working group for 

neonatal screening in paediatric endocrinology of the European Society for Paediatric Endocrinology.  Acta 

Paediatrica. 1999; 88(432): 13-4. 

13. Gruters A, Biebermann H, Krude H. Neonatal thyroid disorders. Hormone Research. 2003; 59(Suppl 1):24-9. 

14. Toublanc JF. Comparison of epidemiological data on congenital hypothyroidism in Europe with those of other parts 

in the world. Horm Res. 1992; 38(5-6):230-5. 

15. Azizi F. Screening for neonatal congenital hypothyroidism. Iranian Endocrine and Metabolism. 2003; 25:1-3 

16. Kaiserman I, Siebner R, Kletter G, et al. A ten-year temporal analysis of primary congenital hypothyroidism in 

Israel. Early Hum Dev. 1991;26(3);193-201. 

17. Ojule AC, Osotimehin BO. Maternal and neonatal thyroid status in Saki, Nigeria. Afr J Med Sci. 1998; 27(1-2):57-

61. 

18. Hall SK, Hutchesson AC, Kirk JM. Congenital hypothyroidism, seasonality and consanguinity in West Midlands, 

England.  Acta Paediatr. 1999;88(22): 212-15. 

19. Yordam N, Calikoglu AS, Hatun S. et al. Screening for congenital hypothyroidism in Turkey.  Eur J Paediatr. 1995: 

154(8):614-16. 

20. Roberts HE, Moore CA, Fernhoff PM, et al. Population study of congenital hypothyroidism and associated birth 

defects, Atlanta, 1979-1992.  Am J Med.Genet. 1997; 71(1):29-32. 

21. Karmizadeh Z, Amirhakimi GH. Incidence of congenital hypothyroidism in Fars Province, Iran. Iran J Med Sci. 

1992:17: 78-80. 

22. Ordokhanee A, Mirmiran P, Hedayati M, et al. Screening for neonatal congenital hypothyroidism in Tehran and 

Damavand.  Iranian Endocrine and Metabolism. 2002; 4(3): 153-60. 

23. Hashemipoor M, Amini M, Iranpoor R, et al. High incidence of congenital hypothyroidism in Isfahan.  Iranian 

Endocrine and Metabolism. 2004; 6(1): 13-19 

24. Screening for congenital hypothyroidism. Thyroid. 2003; 13:87-94. 

25. Mikelsaar RV, Zordania R, Viikmaa M, et al. Neonatal screening for congenital hypothyroidism in Estonia.  J Med 

Screen. 1998;5(1): 20 -1. 

26. Zhang YQ, Cao QX. Experience in neonatal screening for congenital hypothyroidism.  Chin Med J (Engl). 1993; 

106(3): 216-9. 

27. Miyai K., Connelly F, Foley, et al. An analysis of the variation of incidence of congenital dysgenetic 

hypothyroidism in various countries.  Endocrinol Jpn. 1984; 31(1):77-81. 

28. Gu YH, Kato T, Harada S, et al. Seasonality in the incidence of congenital hypothyroidism in Japan: gender-specific 

patterns and correlation correlation with temperature. Thyroid. 2007:17(9):869-74. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jh

r.
ss

u.
ac

.ir
 o

n 
20

25
-0

6-
13

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               6 / 6

https://jhr.ssu.ac.ir/article-1-28-en.html
http://www.tcpdf.org

