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Abstract 

Objective: To evaluate the cephalic indices among Bataknese school students. Material and 
Methods: An observational study was performed by measuring 95 Bataknese children aged 3-5 
years using a purposive sampling technique. The vertical cephalic index was measured directly in 
children, while the dental arch and palatal depth were measured on maxillary impressions. 
Vertical cephalic index data were obtained by measuring the height and length of the child's head 
directly. Measurement was performed three times by three different people. Cephalic height was 
measured by a digital calipers by placing each edge of the calipers on the nasion and gnathion. 
Descriptive statistics were used to calculate the mean and standard deviation. Results: The 
analysis of height and cephalic length showed that the highest values were 9.28 cm and 18.13 cm, 
while the lowest were 7.43 cm and 13.43 cm, respectively. The means for Maxillary canine arch 
width and Maxillary molar arch width were 30.66 mm and 46.69 mm, respectively. For the 
Maxillary canine arch depth, the mean was 12.0 mm, while for the Maxillary molar arch depth 
was 28.65 mm. The palatal depth was 14.33. Conclusion: The majority of Bataknese children 
have a dolichocephalic head shape with a tapered maxillary dental arch and a narrow one. 
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Introduction 

Anthropometry is the study of human body measurements [1]. Differences in human 

physical characteristics can be used to identify people based on the measurements and shape of their 

body parts and skeleton [2]. Race is an important concept and parameter to study humans because 

each of them are different. Race is a biological concept related to physical characteristics rather than 

mental traits or social cultures. Physical characteristics that can be used to clarify race include body 

shape, head shape, facial shape and jaw line, nose shape, skin colour, pupil colour, hair colour and hair 

shape. Physical traits used to identify a race are assumed not to depend on the environment and are 

passed down genetically [1]. In Indonesian society, physical characteristics are grouped into Deutro 

and Proto Malay. Bataknese are included in the Proto Malay [2]. 

Based on earlier studies, a comprehensive measurement for vertical cephalic index, dental 

arch and palatal depth has not been found. Here, we measure the head shape and dental arch shape of 

Bataknese children and the average vertical cephalic index, dental arch and palatal depth of 

Bataknese children aged 3 to 5 years. 

 

Material and Methods 

Study Design and Subject 

An observational study was performed by measuring 95 Bataknese children aged 3-5 years 

using a purposive sampling technique. This study was conducted at Tarutung, North Tapanuli 

district, Indonesia. At Tarutung, Batak Toba is the dominant ethnicity. The distance from Medan to 

Tarutung is approximately 294 km. This location is chosen based on the consideration that the 

subjects' fathers and mothers should be third-generation, pure Bataknese. 

 

Data Collection 

The vertical cephalic index was measured directly in children, while the dental arch and 

palatal depth were measured on maxillary impressions. 

 

Vertical Cephalic Index Data 

Vertical cephalic index data were obtained by measuring the height and length of the child's 

head directly. Measurement was performed three times by three different people. Cephalic height 

was measured by a digital calipers by placing each edge of the calipers on the nasion and gnathion. 

The space between both points was recorded. Cephalic length was measured by an arched calipers by 

placing each edge of the calipers on the glabella and inoin. The space between both points was 

measured by a ruler, and the length was recorded. The vertical cephalic index is recorded as the ratio 

between the height of the head from the nasion to the gnathion and the length of the head from the 

glabella to the inion. 

The vertical cephalic index score was obtained using the formula: 

Vertical Cephalic Index = Cephalic Height  x 100 

Cephalic Length 
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• Nasion (n): The point where the median-sagittal field cuts through the suture between the 

forehead bone (os frontal) and the nasal bone (front-nasalis suture). 

• Gnathion (gn): The lowest point on the mandibula cut through by the median-sagittal field. 

• Glabella (g): The most frontal point on the forehead bone located between the supraorbital 

bulge on the median-sagittal field. 

• Inion (i): The point on median-sagittal field that cuts through the superior linea nuchae [3]. 

Dental arch data were obtained by measuring dental impressions obtained for the children. 

Dental arch width measurement can be performed for two segments: anterior and posterior. 

Maxillary canine arch width is the length between the primary canines measured from the cuspid 

point of the left primary canine to that of the right primary canine. Maxillary molar arch width 

between primary molars measured from the left and right second molar mesio buccal cusp's highest 

point. Dental arch was measured for both anterior and posterior segments. Maxillary canine arch 

depth is the distance measured from the contact point between the central incisors perpendicular to a 

line connecting the distal surface of the right primary canine and the left primary canine. Maxillary 

molar arch depth was measured as the distance from the contact point between the central incisors 

perpendicular to the line connecting the distal surface of the right and left primary second molars 

[4]. 

Arch length was measured by adding the anterior and posterior segments [5]. The anterior 

segment was measured from the central incisor contact point to the primary canine contact point, 

and the posterior segment was measured from the primary canine contact point to the distal surface 

of the primary second molar. Palatal depth was obtained by measuring the vertical line perpendicular 

to the raphe palatine midline. The vertical line passes through the palatal surface towards the 

occlusal surface of a line connecting the primary intermolar mesiolingual cusps [5]. 

 

Data Analysis 

Data were analyzed using IBM SPSS Statistics for Windows Software, version 16 (IBM 

Corp., Armonk, NY, USA). Descriptive statistics were used to calculate the mean and standard 

deviation. 

 

Ethical Aspects 

The study was approved by the Research Ethics Committee of the University of Sumatera 

Utara. 

 

Results 

With regard to sex, 58.9% were boys and 41.1% were girls. As for age, 16.9% were 3 years 

old, 34.7% were 4 years old and 48.4% were 5 years old. The analysis of height and cephalic length 

showed that the highest values were 9.28 and 18.13, while the lowest were 7.43 and 13.43, 

respectively (Table 1). 
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Table 1. Frequency distribution of the vertical cephalic index mean of Bataknese children. 
Variables (cm) Minimum Maximum Mean Std. Deviation 

Cephalic Height 7.43 9.28 8.26 0.35 
Cephalic Length 13.43 18.13 16.04 0.66 
Vertical Cephalic Index 45.82 61.51 51.59 2.39 

 

The means for Maxillary canine arch width and Maxillary molar arch width were 30.66 mm 

and 46.69 mm, respectively. For the Maxillary canine arch depth, the mean was 12.0 mm, while for 

the Maxillary molar arch depth was 28.65 mm. The palatal depth was 14.33 (Table 2). 

 

Table 2. Frequency distribution of the dental arch mean. 
Variables Minimum Maximum Mean Std. Deviation 

Maxillary Canine Arch Width 25.61 39.24 30.66 2.21 
Maxillary Molar Arch Width 42.81 51.82 46.69 2.13 
Maxillary Canine Arch Depth 7.68 16.54 12.00 1.76 
Maxillary Molar Arch Depth 23.35 34.94 28.65 2.27 
Anterior Segment Arch Length 16.69 40.14 33.71 3.08 
Palatal Depth 10.67 18.70 14.33 1.46 

 

Discussion 

The samples for this study were Bataknese children aged 3-5 years. This age group was 

chosen because the dental arch is relatively stable at this age, only minimal changes occur [6], and 

all the primary teeth have erupted at three years [7,8]. Studies on other ethnic groups have included 

more boys and children aged 5 years. Indonesia is a multi-ethnic country. Different ethnic groups 

tend to have different skeletal and dental patterns, although this pattern is usually affected by 

individual variation. 

Anthropometric research on the vertical cephalic index is generally performed in adults and 

seldom in children. Anthropometric measurement, especially craniofacial measuring, is essential to 

determine the variety of shapes/ sizes of the head and face [9]. Race, ethnicity, genetics, tradition, 

nutrition, environment and climatic factors can affect head type [10]. Different head sizes between 

communities occur because of differences in race, geographic environment and nutrition [10]. This 

study measured the cephalic height and cephalic length of each sample to obtain a vertical cephalic 

index. 

Based on a previous study on Malay children aged 7-9 years, cephalic height in Malay boys is 

9.79 ± 0.87 mm and that for Malay girls is 9.71±0.66 mm; the cephalic length for boys is 17.27 ± 

0.76 mm and that for girls is 17.16±0.94 mm; and the vertical cephalic index for boys is 55.52±4.42 

mm while that for girls is 56.57±4.16 mm [12]. The results obtained from a study of older children 

were compared with those obtained in this study, and larger results were obtained. 

Head shape needs to be understood because it is connected to facial shape, the palate, and 

even the dental arch. There are three head shapes: dolichocephalic (long and narrow), mesocephalic 

(average shape) and brachycephalic (wide and short). It is said that dolichocephalic head shape forms 

a narrow, long, and protrusive face. This face shape is also called leptoprosopic (narrow). The 
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anterior cranium fossa, which is long and narrow, will result in a narrow, long and deep maxilla arch 

and palate. On the other hand, brachycephalic faces are bigger, less protrusive and are termed 

euryprosopic (wide). Brachycephalic head shapes result in a wide and short anterior cranium fossa 

and a wide, short, and narrow dental arch and palate [13-15]. Head shape, face type and dental arch 

shape are correlated [16]. 

Based on these observations, the results obtained here indicate that the Bataknese are 

genetically inclined to maxilla dental arches that are tapered. Bataknese have wide face shapes, and 

this study reveals that the majority of Bataknese people have long faces and tapering dental arches 

(dolichocephaly). Mean primary dental arch and palatal depth in Bataknese children aged 3-5. 

According to the previous study on children aged 3-6 years in Seville, Spain, the mean 

anterior width arch in these children was 27 ± 2.42 mm and the mean posterior dental arch was 

40.05 ± 2.30 mm [17]. Another authors reported that the mean maxillary canine arch width was 

27.48 mm and that of the posterior arch was 40.40 ± 2.96 mm [18]. In comparison, this study found 

greater measurement results: an maxillary canine arch width of 30.66 ± 2.21 mm and a maxillary 

molar arch width of 46.68 ± 2.13 mm. 

Maintaining the dental arch during the primary tooth period is essential to condition the 

space where the permanent teeth will erupt. Various factors affect the width of the dental arch; an 

increase in the width involves growth of the alveolar process, and significant clinical changes in the 

direction and mean jaw arch width and increases in dental arch width are correlated with tooth 

development. The size and shape of the dental arch can be of help in determining a diagnosis. The 

depth of the dental arch is greatly affected by orofacial growth and development. The dental arch is a 

primary factor in obtaining good occlusion within a harmonious arch based on the increase of dental 

arch width, which is connected to tooth growth involving the alveolar process [15]. 

 

Conclusion 

The majority of Bataknese children have a dolichocephalic head shape, a tapered maxillary 

dental arch and a narrow, long and deep palate. 
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