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 Congenital hypothyroidism (CH) is an inadequate thyroid hormone in 

newborns and is one of the most common causes of preventable mental 

retardation. It is crucial to do CH screening in newborns aged a few days to 

detect early occurrences of CH so that intervention can be done immediately. 

Screening for CH was introduced in Indonesia in 2000, and by 2014, the 

percentage of newborns screened remained less than 1% of the total. The 

Special Region of Yogyakarta, one of Indonesia's provinces, has not been the 

subject of any research regarding the incidence of CH. Hence, this study 

aimed to investigate the incidence of CH in the Special Region of Yogyakarta 

during the period from 2018 to 2020. This study, conducted from January 

2018 to December 2020, investigated CH incidence in Yogyakarta using data 

from 23,787 screened newborns. Nine were diagnosed with primary CH. 

Incidence of CH in this study was higher in males than females, small for 

gestational age (SGA) than appropriate for gestational age (AGA), and 

preterm than term, with no significant differences between the variables and 

CH incidence. Therefore, the incidence in the Special Region of Yogyakarta 

in 2018-2020 was found to be 1:2,643. 
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1. INTRODUCTION 

Congenital hypothyroidism (CH) is when the thyroid gland does not produce sufficient thyroid 

hormone to meet the body’s needs since birth [1]. The role of the thyroid hormone is crucial in the first two 

years of life, in which the growth and development of the brain occur rapidly [2]. If CH is left untreated, babies 

will develop mental retardation [3]. Age at first treatment correlated with the quality of life of children with 

CH [4]. A study from Iran showed three and a half years old children with CH exhibit some limited 

developmental challenge compared to their healthy peers [5]. Research conducted in India demonstrated that 

screening is the best prevention method because the lifetime costs of caring for children with intellectual 

disabilities due to CH are three times greater than those screening and confirmation tests [6].  

Before the era of newborn screening programs, the clinical incidence of CH was in the range of 

1:7,000-1:1,0000 [7]. Since the early 1970s, screening programs for CH and other preventable causes of mental 

retardation have been promoted in the United States. It is reported that the global incidence of CH affects 1 in 

3,000 to 4,000 newborns [8]. A high incidence of CH underscores the significance of newborn screening [9]. 

https://creativecommons.org/licenses/by-sa/4.0/
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CH screening in Indonesia has only been implemented since 2000, and until 2014, the screened percentage was 

less than 1% of the total number of newborns [10]. Special Region of Yogyakarta is one of the provinces in 

Indonesia. There has been no study on the incidence of CH in the Special Region of Yogyakarta. Therefore, 

this study intends to determine the incidence of CH in the Special Region of Yogyakarta period 2018-2020. 

 

 

2. METHOD 

This study was a descriptive study obtained by retrospective observation using data on all newborns who 

participated in the Special Region of Yogyakarta screening program from January 2018-December 2020. We 

collect the data from the Clinical Laboratory Installation of Central General Hospital Dr. Sardjito and the 

Department of Clinical Pathology and Laboratory Medicine, Faculty of Medicine, Public Health, and Nursing, 

Gadjah Mada University in the Special Region of Yogyakarta. 

Newborns from 25 hospitals and 42 health centers in the Special Region of Yogyakarta who agreed 

to participate in the screening program will have a blood sample taken from the lateral surface of the newborn’s 

foot or the medial part of the heel. The blood that comes out is dripped on a special filter paper until the paper 

circle is full of blood. After drying, the filter paper will be sent to the Clinical Laboratory Installation of Central 

General Hospital Dr. Sardjito to be tested for TSH analysis using the fluorometry immunoassay (FIA) method. 

For newborns with TSH levels >20 IU/mL or suspected, the hospital will immediately contact the 

parents for a confirmation test with repeated TSH and free T4 (fT4) using the electrochemiluminescent assay 

(ECLIA) method. From the confirmation test, we can find the cases of CH. The data taken in this study included 

TSH levels, gender, weight, and gestational age. Data were analyzed using Microsoft Excel and SPSS 16.0 

software. The data is presented in a descriptive analysis tested for normality by Kolmogorov-Smirnov and then 

displayed in tables. This research has been approved by the Ethics Commission of the Faculty of Medicine, 

Public Health, and Nursing, Gadjah Mada University, under the number KE/FK/1304/EC/2021. 

 

 

3. RESULTS AND DISCUSSION 

3.1.  Results 

From January 2018 to December 2020, 23,787 newborns in the Special Region of Yogyakarta 

participated in the CH screening program. They comprised 12,124 males (50.9%) and 11,663 females (49.1%). 

The male-to-female ratio was 1.00/0.96. Before the data was analyzed, a normality test was conducted using the 

Kolmogorov-Smirnov test on the “TSH”, “body weight”, and “gestational age” variables. The result showed a 

significance level of <0.05, indicating that the sample data for these variables is not normally distributed. In 

contrast, the “gender” variable could not undergo a normality test as it is not a numerical scale but rather a nominal 

scale. The data then were analyzed using Microsoft Excel and SPSS 16.0 software. 

The TSH threshold in this study is 20 µIU/mL. A total of 22 newborns (recall rate 0.009%) were 

found to have TSH levels exceeding the threshold, so the parents or guardians of the newborns were directly 

notified for a confirmation test. However, only 16 (72.7%) of the response rate agreed. Seven newborns had 

normal TSH and fT4 results, while the 9 others were CH-positive. The characteristics of the sample and the 

results of this study can be seen in Table 1. 

The confirmation test results showed seven with normal TSH and fT4 levels, so they were classified 

as “Not CH.” Six of the nine newborns had high TSH and low fT4 levels, so the diagnosis was immediately 

made as “Primary CH.” The other nine newborns had second TSH values above the threshold. The 6 newborns 

should be directly examined and treated with levothyroxine. The 3 out of 9 newborns had a high TSH, but the 

fT4 level was within the reference significance. Recent European guidelines recommend starting therapy when 

TSH is persistently above 20 mU/L, even if fT4 concentration is expected [11]. It can be explained that in this 

study, nine patients of CH were found out of 23,787 newborns. The description of the confirmation test sample 

can be seen in Table 2. 

The incidence rate per 100,000 population for males in this study was 41.24 with a 95% confidence 

interval (CI) of 17.17-99.06 (1 in 2,425). In contrast, for females, the incidence rate was 34.4 with a 95% CI 

of 12.87-91.36 (1 in 2,907). The incidence rate of newborns classified as small for gestational age (SGA) was 

89.53 with a 95% CI of 22.4-357.74 (1 in 1,117); whereas, for newborns classified as appropriate for gestational 

age (AGA), the rate was 33.09 with a 95% CI of 15.78-69.39 (1 in 3,022). Additionally, the incidence rate for 

preterm newborns was 106.5 with a 95% CI of 26.65-425.51 (1 in 939), while for term newborns, it was 32.16 

with a 95% CI of 15.34-67.46 (1 in 3,109). The table can be seen in Table 3. 
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Table 1. Sample characteristic 
Characteristic n (%) 

Number of newborns screened 23,787 (100%) 
Gender  

Male 12,124 (50.9%) 

Female 11,663 (49.1%) 
Gestational age  

Preterm (<37 weeks) 1,878 (7.9%) 

Term (37–41 weeks) 21,764 (91.5%) 
Post-term (>41 weeks) 145 (0.06%) 

Weight  

Small for gestational age 2,234 (9.3%) 
Appropriate for gestational age 21,157 (88.9%) 

Large for gestational age 396 (1.8%) 

Recall rate 22/23,787 
Response rate 16/22 

Positive confirmation 9 

 

 

Table 2. Confirmation test sample characteristic 
No Sex (M/F) Weight 

(gram) 
Gestational 

week 
Early TSH 
(µIU/mL) 

Repeated 
TSH 

(µIU/mL) 

fT4 (ng/dL) Category 

1 M 2,500 40 380.00 >100 0.33 Primary CH 
2 F 2,300 39 192.00 >100 0.16 Primary CH 

3 M 2,785 37 114.00 100 0.18 Primary CH 

4 F 3,195 36 46.00 45.57 1.02 Primary CH 
5 M 2,760 40 45.90 100 0.78 Primary CH 

6 M 3,350 38 32.00 >100 0.45 Primary CH 

7 F 2,950 37 24.80 29.6 1.41 Primary CH 
8 M 1,590 31 21.10 11.13 0.63 Primary CH 

9 F 3,570 39 20.60 34.65 1.49 Primary CH 

10 M 2,850 38 40.70 9.39 2.27 Not CH 
11 F 3,750 40 21.30 7.63 24.14 Not CH 

12 M 4,575 41 27.20 3.25 1.68 Not CH 

13 F 2,970 37 31.00 3.2 2 Not CH 
14 F 3,140 38 22.20 1.93 1.87 Not CH 

15 F 2,510 40 21.60 1.03 1.66 Not CH 

16 F 3,750 40 21.30 7.63 24.14 Not CH 
17 F 3,200 39 373.00 - - Unknown 

18 F 1,850 36 189,00 - - Unknown 

19 M 3,680 36 46,00 - - Unknown 
20 F 2,915 37 37.20 - - Unknown 

21 F 3,085 39 26.60 - - Unknown 

22 M 3,050 40 20.30 - - Unknown 

 

 

Table 3. Univariate analysis of characteristics of the newborns with primary CH 
Variable CH (n) Incidence rate/100.000 CI 95% 

Gender   
Male 5 41.24 (17.17-99.06) 

Female 4 34.4 (12.87-91.36) 

Birth weight   
SGA 2 89.53 (22.4-357.74) 

AGA 7 33.09 (15.78-69.39) 

Gestational age   
Preterm 2 106.5 (26.65-425.51) 

Term 7 32.16 (15.34-67.46) 

 

 

3.2.  Discussion 

The CH screening program in Indonesia is aimed mainly at detecting primary CH. The initial priority 

of newborn screening (NBS) for CH is detecting all forms of primary CH (mild, moderate, and severe), with 

the most sensitive test being TSH [11]. Since 1999, the International Atomic Energy Agency (IAEA) has 

assisted Indonesia in starting NBS for CH and found a temporary prevalence in two national-level hospitals in 

Jakarta and Bandung at 1:3,469 [12]. The Ministry of Health Republic of Indonesia passed the screening 

program in 2014 and was first implemented in 14 provinces between years 2000-2014 with a temporary 

incidence of 1:2,513 [13]. The overall incidence of CH in this study found 9 cases out of 23.787. The incidence 

of CH in the Special Region of Yogyakarta in 2018-2020 is 1:2,643, or the incidence rate is 37.8 cases of CH 
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in every 100,000 live births. Compared with Asian countries, the incidence of CH in this study is almost the 

same as in neighboring countries in Asia. Incidence of CH in Thailand was 1:4274, Philipines was 1:3,678, 

Singapore was 1:2,007, India was 1:3,400, Japan was 1:3,472, and China was 1:2,047 [14]–[16]. 

The number of live births in the Special Region of Yogyakarta in 2018-2020 was 126,487. CH 

screening program in the Special Region of Yogyakarta in 2018-2020 includes 23,787 samples. It can be 

concluded that about 18.8% of the total live newborns in 2018-2020 were screened for CH. The remaining 

81.2% have no known thyroid status. Cases of CH in 81.2% of newborns can be found. However, the 

percentage of newborns screened in this study was higher compared to the nationwide coverage, with reports 

indicating it was only 2.3% in 2022 [17]. In Indonesia, there is scarcity of CH studies, and they are primarily 

focused on specific cities. Moreover, incidence studies have only been conducted as pilot studies for CH and 

congenital adrenal hyperplasia (CAH) [18]. If we compare the coverage with neighboring countries in 

Southeast Asia, there is a big difference in the percentage of the population screened for CH. There is only 

<1% of the population in Indonesia is screened. In comparison, Singapore is 99%, Thailand at 97%, Malaysia 

at 95%, the Philippines at 28%, and Laos and Vietnam at 7% [16].  

The TSH threshold used in this research follows IAEA, which is 20 µIU/mL [12]. Lowering the 

threshold can increase the recall rate because it improves the detection of mild cases of CH. According to Ford 

and LaFranchi [16], reducing the TSH from 20-25 µIU/mL to 6-10 µIU/mL will increase the incidence of CH 

by 2.2 times. However, this will increase parental stress and pain for the newborns and command more 

additional. A study from Greece did a lowering cut-off from 20 µIU/mL to 10 µIU/mL and resulted in an 

increase of children recalled for confirmation tests ten-fold higher (from 0.12% to 1.2%) but the rate of 

confirmed CH increased but just 39%, from 1:2162 to 1:1557 [19]. According to Hashemipour et al. [20], 

lowering the threshold to 6 µIU/mL is not wise as it will increase false positives. Comprehensive data regarding 

the long-term consequences of transient CH and potential harms from false positive is still lacking [21].  

After the screening program, 22 (0.009%) newborns were found with CH suspects. The CH recall rate 

at the world level ranges from 0.01%-13.3% depending on the screening strategy (TSH or T4 or both), laboratory 

technique, specimen collection site, cut-off recall, iodine status, human error, and incidence of CH [22]. It was 

concluded that the recall rate in this research is low. It could be because the population in this study was low 

compared to other studies. A total of 16 (72.7%) of the 22 parents or guardians of the newborns were willing to 

undergo confirmatory tests in the form of repeat TSH and fT4 to confirm the diagnosis of CH. Mehran et al. [22] 

also said that in Asian populations, the response rate to CH screening programs is low due to transportation 

difficulties, low levels of education, fake addresses, cultural beliefs, and being considered taboo. In this study, the 

possible reason why not all CH suspects were registered to perform confirmation tests was that they carried out 

confirmation tests in their respective areas outside the Central General Hospital Dr. Sardjito. 

Out of the nine cases of CH found in this study, females have a 19% lower incidence than males 

(1:119). This is different from most screening programs in various countries, where the ratio of females to 

males is 2:1 [3]. A study conducted in the United States of newborns in 1993-2000 to determine the sex ratio 

in cases of CH showed that the ratio varied in various regions in cases of permanent CH but found that the 

percentage of females was consistently higher than males. However, there is no significant difference between 

females and males in cases of transient CH [23]. A study in Malaysia also found a female predominance (60% 

p=0.019) in the incidence of CH with thyroid dysgenesis and transient hypothyroid etiology [24]. However, 

another study aligned with this research—the incidence of CH in children in Shahre-Kord, western Iran, in 

2006-2014, said the ratio of females and males obtained 1:1.16 [25]. 

The incidence of CH in preterm is said to be higher compared with term newborns due to immaturity of 

the hypothalamic axis and weak TSH surge [2]. It is in line with this study where the incidence in preterm was 

1:939 and in term was 1:3,109. A screening program in Wisconsin between 2012 and 2016 said the same thing 

as mentioned earlier, whereas the incidence of CH in 32-36 weeks gestation was higher (1:579) than in term 

newborns (1:1,488). A study in Iran shows 63.9% of premature babies who had a negative on the first test got 

positive on the second test, and 58% who had a negative on the first and second tests got positive on the third test 

[26]. McGrath et al. [27] also believed that performing repetition of the screening test in preterm is essential to 

prevent cases where TSH elevation occurs later. In this study, only the newborns with elevated TSH got repeated 

tests, so there is a chance of delayed TSH elevation in other preterm newborns. 

In this study, the incidence of CH in SGA was 1:1,117, higher than in AGA (1:3,022). This is in line 

with Liu research, which said SGA group displayed significantly higher TSH level and increased incident of 

thyroid dysfunction [28]. Meanwhile, according to Hashemipour et al. [20], SGA with <2,000 grams increased 

the incidence of CH twofold or more. According to a survey conducted in Quebec in 1990-2008, there was no 

significant increase in the incidence of CH to SGA (<2,500 grams) [29]. A systematic review by Hashemipour 

et al. [20] recommends to re-screen preterms and SGA newborns at the two, six, and ten weeks by measuring 

both TSH and fT4 concentration simultaneously and taking into consideration using TSH cut-off above 10 

µIU/mL for positive and suspicious cases. Retesting for CH at 36 weeks of corrected gestational age in VLBL 
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infants with normal screening test could identify infants who needs continuous monitoring until thyroid 

function is confirmed. This study said altering cutoffs is not effective for detecting potential CH cases in very 

low birth weight (VLBW) infants due to lack of sensitivity and unacceptable false-positive and false negative 

rates [30]. In this study, the screening was done on these newborns only once. So, there is a possibility that 

there are cases of CH that were not detected at the first screening. The limitation of our study is that the sample 

size is small (18.8% of total newborns) despite meeting the required minimum number of subjects. The other 

limitation is that 6 out of 22 newborns with high TSH were not registered to perform confirmation tests. 
 
 

4. CONCLUSION 

This study revealed that the incidence of CH in the Special Region of Yogyakarta in 2018-2020 was 

found at 1:2,643. The findings suggest that the incidence of CH in this study was greater in males than females, 

higher in SGA compared to those AGA, and higher in preterm newborns than term newborns. However, no 

significant differences were observed between the variables and CH incidence. The study’s limitations 

underscore the importance of conducting broader population studies to gain a comprehensive understanding of 

the incidence of CH. Future research efforts should strive for larger sample sizes and detailed data collection 

to provide better interventions. 
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