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Maloklusi merupakan masalah kesehatan gigi yang signifikan di Indonesia, dengan 

prevalensi diperkirakan mencapai 80% dari total populasi. Perawatan ortodonti idealnya 

dilakukan pada periode gigi bercampur (usia 6–12 tahun), yaitu masa transisi gigi sulung ke 

gigi permanen ketika susunan oklusi belum sepenuhnya stabil sehingga intervensi masih 

dapat dilakukan secara efektif. Pada fase ini dapat terjadi diskrepansi ukuran gigi dan 

lengkung rahang (Tooth Size–Arch Length Discrepancy/TSALD), yaitu ketidaksesuaian 

antara ruang yang dibutuhkan dan ruang yang tersedia bagi gigi permanen yang dapat 

berkontribusi terhadap terjadinya maloklusi berupa gigi berjejal (crowding) maupun celah 

antargigi (spacing). Kebutuhan untuk mengidentifikasi kekurangan maupun kelebihan 

ruang pada lengkung gigi tersebut mendorong pengembangan metode analisis ruang gigi 

non-radiografik seperti Tanaka-Johnston dan Sitepu, yang menggunakan rumus regresi 

linier sederhana tanpa memerlukan pemeriksaan radiografik. Metode Tanaka-Johnston 

dikembangkan berdasarkan populasi Kaukasoid keturunan Eropa Utara, sedangkan metode 

Sitepu dikembangkan berdasarkan populasi Indonesia yang tergolong Deutero-Melayu. 

Suku Banjar, meskipun termasuk kelompok Deutero-Melayu, terbentuk melalui proses 

asimilasi etnis yang khas sehingga berpotensi memiliki karakteristik dentokraniofasial yang 

berbeda dari populasi dasar pengembangan kedua metode tersebut, yang dapat menurunkan 

akurasi prediksi dan berdampak pada ketepatan perencanaan perawatan ortodonti. 

Penelitian ini bertujuan untuk membandingkan akurasi metode Tanaka-Johnston dan Sitepu 

dalam analisis ruang gigi bercampur pada suku Banjar usia 11–12 tahun. 

Penelitian ini menggunakan desain studi cross-sectional yang dilaksanakan di SDN 

Sungai Andai 4 Banjarmasin. Pengambilan sampel dilakukan dengan teknik total sampling, 

dengan sampel akhir sebanyak 30 siswa/i suku Banjar usia 11-12 tahun yang memenuhi 

kriteria inklusi dan eksklusi. Lebar mesiodistal gigi diukur pada model studi menggunakan 

jangka dan penggaris, kemudian hasil prediksi kedua metode dibandingkan dengan ukuran 

gigi aktual yang telah erupsi. Data diuji normalitasnya dengan Shapiro-Wilk dan dianalisis 

dengan paired t-test, dengan parameter akurasi berupa p-value, mean difference, dan 

confidence interval 95%. 

Sebagian besar responden berusia 11 tahun (70,0%) dan berjenis kelamin 

perempuan (63,3%). Seluruh data berdistribusi normal (p > 0,05). Pada rahang atas, metode 

Tanaka-Johnston tidak menunjukkan perbedaan bermakna dengan ukuran aktual (p = 

0,937; mean difference 0,017 mm; 95% CI -0,413 hingga 0,446 mm), sedangkan pada 

rahang bawah ditemukan perbedaan bermakna (p < 0,001; mean difference 0,950 mm; 95% 

CI 0,511 hingga 1,389 mm) yang mengindikasikan overestimasi. Metode Sitepu tidak 

menunjukkan perbedaan bermakna baik pada rahang atas (p = 0,095; mean difference 0,364 

mm; 95% CI -0,067 hingga 0,795 mm) maupun rahang bawah (p = 0,064; mean difference 

0,420 mm; 95% CI -0,026 hingga 0,865 mm). Pada rahang atas, mean difference Tanaka-

Johnston lebih kecil dibandingkan dengan Sitepu (0,017 mm berbanding 0,364 mm), 

sedangkan pada rahang bawah mean difference Sitepu lebih kecil dibandingkan dengan 
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Tanaka-Johnston (0,420 mm berbanding 0,950 mm). 

Metode Tanaka-Johnston memiliki akurasi yang baik pada rahang atas namun 

kurang akurat pada rahang bawah karena cenderung mengalami overestimasi, sedangkan 

metode Sitepu memiliki akurasi yang lebih baik pada rahang bawah. Disarankan bagi 

peneliti selanjutnya untuk menggunakan jumlah sampel yang lebih besar dari wilayah yang 

lebih luas, melaporkan parameter akurasi secara lengkap seperti mean difference dan 

interval kepercayaan 95%, serta mengembangkan persamaan regresi khusus untuk populasi 

suku Banjar. Bagi institusi pendidikan, hasil penelitian ini diharapkan dapat menjadi 

referensi dalam pembelajaran maupun penelitian di bidang ortodonsia, khususnya 

mengenai pemilihan metode analisis ruang gigi bercampur yang sesuai dengan karakteristik 

populasi Indonesia. Bagi dokter gigi, dalam melakukan analisis ruang gigi bercampur pada 

pasien suku Banjar usia 11–12 tahun, metode Tanaka-Johnston dapat dipertimbangkan 

untuk rahang atas, sedangkan metode Sitepu lebih direkomendasikan untuk rahang bawah. 



 

ix 

SUMMARY 

COMPARISON OF ACCURACY BETWEEN TANAKA-JOHNSTON AND 

SITEPU METHODS IN MIXED DENTITION SPACE ANALYSIS AMONG 

THE BANJAR ETHNIC GROUP 

(A Study on Students of SDN Sungai Andai 4 Banjarmasin) 

 

Malocclusion is a significant dental health problem in Indonesia, with a 

prevalence estimated to reach 80% of the total population. Orthodontic treatment 

is ideally performed during the mixed dentition period (ages 6-12 years), a 

transitional phase from primary to permanent teeth in which occlusion has not yet 

fully stabilized, allowing intervention to be carried out more effectively. During this 

phase, Tooth Size-Arch Length Discrepancy (TSALD) may occur, namely a 

mismatch between the space required and the space available for permanent teeth, 

which can contribute to malocclusion in the form of crowding or spacing. This 

condition has driven the development of non-radiographic space analysis methods 

such as Tanaka-Johnston and Sitepu, which use simple linear regression formulas 

without requiring radiographic examination. The Tanaka-Johnston method was 

developed based on a Caucasoid population of North European descent, whereas 

the Sitepu method was developed based on an Indonesian population classified as 

Deutero-Malay. The Banjar ethnic group, although classified within the Deutero-

Malay group, was formed through a distinct process of ethnic assimilation and may 

therefore possess dentocraniofacial characteristics that differ from the population 

on which both methods were originally developed, potentially reducing prediction 

accuracy and affecting the precision of orthodontic treatment planning. This study 

aims to compare the accuracy of the Tanaka-Johnston and Sitepu methods in mixed 

dentition space analysis among the Banjar ethnic group aged 11-12 years. 

This study used a cross-sectional design conducted at SDN Sungai Andai 4 

Banjarmasin. Sampling was carried out using a total sampling technique, with a 

final sample of 30 Banjar students aged 11-12 years who met the inclusion and 

exclusion criteria. Mesiodistal tooth width was measured on study models using a 

caliper and ruler, and the predicted values from both methods were then compared 

with the actual erupted tooth size. Data were tested for normality using the Shapiro-

Wilk test and analyzed using the paired t-test, with accuracy parameters consisting 

of p-value, mean difference, and 95% confidence interval. 

The majority of respondents were 11 years old (70.0%) and female (63.3%). 

All data were normally distributed (p > 0.05). In the maxilla, the Tanaka-Johnston 

method showed no significant difference from the actual measurements (p = 0.937; 

mean difference 0.017 mm; 95% CI -0.413 to 0.446 mm), whereas in the mandible, 

a significant difference was found (p < 0.001; mean difference 0.950 mm; 95% CI 

0.511 to 1.389 mm), indicating overestimation. The Sitepu method showed no 

significant difference from the actual measurements in either the maxilla (p = 

0.095; mean difference 0.364 mm; 95% CI -0.067 to 0.795 mm) or the mandible (p 

= 0.064; mean difference 0.420 mm; 95% CI -0.026 to 0.865 mm). In the maxilla, 

the mean difference of the Tanaka-Johnston method was smaller than that of the 

Sitepu method (0.017 mm versus 0.364 mm), whereas in the mandible, the mean 
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difference of the Sitepu method was smaller than that of the Tanaka-Johnston 

method (0.420 mm versus 0.950 mm). 

The Tanaka-Johnston method demonstrated good accuracy in the maxilla 

but was less accurate in the mandible due to a tendency toward overestimation, 

whereas the Sitepu method demonstrated greater accuracy in the mandible. Future 

researchers are advised to use a larger sample size and to involve Banjar 

populations from wider geographic areas to improve representativeness, as well as 

to develop a regression equation specific to the Banjar population for a more 

accurate mixed dentition space analysis method. Future studies are also 

encouraged to report more complete accuracy parameters such as mean difference 

and 95% confidence interval to enable more comprehensive cross-population 

comparisons. For educational institutions, this study may serve as a reference in 

orthodontic education and research, particularly regarding the selection of mixed 

dentition space analysis methods appropriate to the Indonesian population 

characteristics. For dentists, when performing mixed dentition space analysis in 

Banjar patients aged 11–12 years, the Tanaka–Johnston method may be considered 

for the maxilla, while the Sitepu method is recommended for the mandible due to 

its greater accuracy. 
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ABSTRAK 

PERBANDINGAN AKURASI ANTARA METODE TANAKA- 

JOHNSTON DAN SITEPU DALAM ANALISIS RUANG GIGI 

BERCAMPUR PADA SUKU BANJAR 

(Tinjauan Pada Siswa/i SDN Sungai Andai 4 Banjarmasin) 

Dimas Purna Satria, Diana Wibowo, Amy Nindia Carabelly, Rima Permata 

Sari, Marthin Maha  
 

Latar Belakang: Maloklusi merupakan masalah kesehatan gigi yang signifikan di 

Indonesia dengan prevalensi yang diperkirakan mencapai 80% dari total populasi. 

Periode gigi bercampur (usia 6-12 tahun) rentan mengalami diskrepansi ukuran gigi 

dan lengkung rahang yang dapat memicu maloklusi. Metode Tanaka-Johnston dan 

Sitepu merupakan metode non-radiografik yang umum digunakan untuk analisis 

ruang gigi bercampur, namun keduanya dikembangkan berdasarkan populasi yang 

berbeda dari suku Banjar, sehingga akurasinya perlu dievaluasi. Tujuan: 

Membandingkan akurasi metode Tanaka-Johnston dan Sitepu dalam analisis ruang 

gigi bercampur pada suku Banjar usia 11-12 tahun. Metode: Penelitian cross-

sectional ini melibatkan 30 siswa/i suku Banjar usia 11-12 tahun di SDN Sungai 

Andai 4 Banjarmasin menggunakan teknik total sampling. Hasil prediksi kedua 

metode dibandingkan dengan ukuran gigi aktual menggunakan uji t berpasangan. 

Hasil: Pada rahang atas, baik metode Tanaka-Johnston (p = 0,937; mean difference 

0,017 mm; 95% CI -0,413 hingga 0,446 mm) maupun metode Sitepu (p = 0,095; 

mean difference 0,364 mm; 95% CI -0,067 hingga 0,795 mm) tidak menunjukkan 

perbedaan bermakna dengan ukuran aktual. Pada rahang bawah, metode Tanaka-

Johnston menunjukkan perbedaan bermakna (p < 0,001; mean difference 0,950 

mm; 95% CI 0,511 hingga 1,389 mm) dan cenderung overestimasi, sedangkan 

metode Sitepu tidak menunjukkan perbedaan bermakna (p = 0,064; mean difference 

0,420 mm; 95% CI -0,026 hingga 0,865 mm). Kesimpulan: Metode Tanaka–

Johnston menunjukkan akurasi yang lebih baik pada rahang atas dibandingkan 

metode Sitepu. Pada rahang bawah, metode Sitepu lebih akurat, sedangkan metode 

Tanaka–Johnston kurang akurat dan cenderung overestimasi pada suku Banjar usia 

11-12 tahun. 

 

Kata kunci: Suku Banjar, metode Tanaka-Johnston, metode Sitepu, analisis ruang 

gigi bercampur, akurasi. 
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ABSTRACT 

 

COMPARISON OF ACCURACY BETWEEN TANAKA-JOHNSTON AND 

SITEPU METHODS IN MIXED DENTITION SPACE ANALYSIS AMONG 

THE BANJAR ETHNIC GROUP 

(A Study on Students of SDN Sungai Andai 4 Banjarmasin) 

Dimas Purna Satria, Diana Wibowo, Amy Nindia Carabelly, Rima Permata 

Sari, Marthin Maha  

 

Background: Malocclusion is a significant dental health problem in Indonesia, 

with a prevalence of approximately 80%. The mixed dentition period (ages 6-12 

years) is prone to Tooth Size-Arch Length Discrepancy (TSALD), which may lead 

to malocclusion. Tanaka-Johnston and Sitepu methods are commonly used non-

radiographic approaches for mixed dentition space analysis, but both were 

developed using populations different from the Banjar ethnic group, requiring 

accuracy evaluation. Purpose: To compare the accuracy of Tanaka-Johnston and 

Sitepu methods in mixed dentition space analysis among the Banjar ethnic group 

aged 11-12 years. Methods: This cross-sectional study involved 30 Banjar students 

aged 11-12 years at SDN Sungai Andai 4 Banjarmasin, selected by total sampling. 

Predicted values were compared with actual tooth size using paired t-test. Results: 

In the maxilla, neither Tanaka-Johnston (p = 0.937; mean difference 0.017 mm; 

95% CI −0.413 to 0.446 mm) nor Sitepu method (p = 0.095; mean difference 0.364 

mm; 95% CI −0.067 to 0.795 mm) differed significantly from actual measurements. 

In the mandible, Tanaka-Johnston method differed significantly (p < 0.001; mean 

difference 0.950 mm; 95% CI 0.511 to 1.389 mm), indicating overestimation, while 

Sitepu method showed no significant difference (p = 0.064; mean difference 0.420 

mm; 95% CI -0.026 to 0.865 mm). Conclusion: The Tanaka–Johnston method 

showed greater accuracy in the maxilla than the Sitepu method. The Sitepu method 

was accurate in the mandible, while the Tanaka-Johnston method was less accurate 

and tended to overestimate in the Banjar ethnic group aged 11–12 years. 

 

Keywords: Banjar ethnic group, Tanaka-Johnston method, Sitepu method, mixed 

dentition space analysis, accuracy. 
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