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ABSTRACT: The cephalic index is a head measurement technique by determines the ratio of head size from the maximum length
of the skull bone (glabella-opisthocranion) to the maximum width of the skull bone (euryon-euryon). Ethnicity is one of the factors
that can affect the shape and size of a person's head. The Timorese are a tribe that lives on the island of Timor in East Nusa Tenggara
Province. Intermarriage between different ethnicities can affect the next generation’s shape and type of head. This is due to the
combination of different genetic information from each individual. This study aims to determine whether there is a difference in the
mean cephalic index between the Timorese and the mixed Timorese in Kupang City, East Nusa Tenggara Province. This study uses
a comparative analytical research design with a cross-sectional design. The sampling technique used was a non-probability sampling
method with a consecutive sampling type, with a sample size of 100 people. The data were collected using a screening sheet and
measuring the cephalic index directly on research subjects using a spreading caliper. The data analysis used was the independent t-
test. The result showed that using an independent t-test, there was no significant difference in the mean cephalic index between the
Timorese and mixed Timorese in Kupang City, East Nusa Tenggara Province with p-value = 0.38.
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INTRODUCTION

The cephalic index is a cranial measurement technique that determines the ratio between the maximum cranial length and
the maximum cranial breadth [5],[6]. The measurement of the cephalic index holds significant importance in the fields of
anthropology, forensic science, and craniofacial plastic surgery planning. It can also assist in identifying and classifying populations
based on age, race, sex, nutritional status, geographical location, living environment, and ethnic background. Moreover, it may be
employed to monitor growth and developmental patterns in diverse populations, as well as to detect cranial abnormalities [5-7].
According to the International Descriptions, the measurement of the cephalic index (head shape) is classified into four types:
dolichocephalic, mesocephalic, brachycephalic, and hyperbrachycephalic [7]. In Nigeria and other regions of Africa (Negroid race),
the average head shape of the population is predominantly dolichocephalic [11],[12]. In contrast, studies in Iran, Chile, and several
European populations, all categorized under the Caucasoid race, reported a similar predominance of the brachycephalic type
[11],[13].

In Indonesia, research conducted by Maria Istiqgomah Marini et al. (2016) demonstrated that the Dayak Kenyah ethnic group
predominantly exhibits a mesocephalic head type. Meanwhile, a study by Khanifatu Zahroh et al. (2018) reported that the Dayak
Ngaju, Dayak Bukit, and Dayak Banjar Hulu ethnic groups—belonging to the Proto-Malay race—share a common characteristic of
dolichocephalic head type [14]. Furthermore, a study by Ananda et al. (2021), revealed that the Balinese population (Deutero-Malay
race) predominantly exhibits a hyperbrachycephalic head type, whereas the NTT population (Melanesian race) predominantly
exhibits a brachycephalic head type [15]. The shape and size of an individual’s head are influenced by multiple factors, both internal
and external. Internal factors refer to inherent characteristics that cannot be altered, such as ethnicity, race, genetics, sex, and age.
In contrast, external factors are derived from the environment, including nutrition, living conditions, and geographical location
[17,[8],[17]. Ethnicity is one of the internal factors that can influence cranial shape and size due to variations in genetic information
among individuals from different ethnic groups [2],[9].
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The Timorese ethnic group resides on Timor Island in East Nusa Tenggara Province. Their predominant physical
characteristics include dark brown to blackish skin, curly hair, distinctive cranial shape, narrow zygomatic bones and mandible, a
relatively high total facial index, a face proportionally taller compared to zygomatic width, and a forehead that is relatively broader
compared to cranial breadth [18]. The majority of the Timorese population exhibit a rounded head shape, corresponding to the
brachycephalic type [19]. Interethnic marriages contribute to the combination of genetic information from both parents, whether
from the same or different ethnic backgrounds, thereby influencing the head type and cranial morphology of their offspring. This
genetic admixture provides the rationale for the present study [2],[20].

METHOD

The study was conducted directly in five districts of Kupang City. A total of 100 participants were recruited, consisting of
50 individuals from the Timorese ethnic group and 50 individuals from the Mixed-Timorese ethnic group (with at least one parent
of Timorese origin). The inclusion criteria required participants with no history of cranial surgery, craniofacial plastic surgery, or
specific medical conditions that could alter cranial morphology, and no history of severe head trauma.

RESULT
The characteristics of 50 Timorese Ethnic respondents can be seen in the figure below
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Figure 3. Characteristics of Respondents Based on Address

Based on gender, the majority of respondents were male, totaling 27 individuals (54%). According to age groups, the largest
proportions were found in the 17-25 years and 2635 years groups, each comprising 14 respondents (28%). The smallest proportion
was observed in the 3645 years and 4655 years groups, with 11 respondents (22%). The oldest respondent was 50 years old, while
the youngest was 18 years old. In terms of residential sub-district, the highest number of respondents was from Oebobo sub-district,
comprising 15 individuals (30%), whereas the smallest number was from Alak sub-district, with 8 respondents (16%).
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The characteristics of 50 Mixed-Timorese Ethnic respondents can be seen in the figure below
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Figure 3. Characteristics of Respondents Based on Address

Based on gender, the majority of respondents were female, totaling 27 individuals (54%). According to age groups, most
respondents were in the 17-25 years group, with 34 individuals (68%), while the smallest proportion was found in the 3645 years
group, with 3 individuals (6%). The oldest respondent was 50 years old, and the youngest was 18 years old. In terms of residential
sub-district, the largest number of respondents came from Oebobo sub-istrict, with 19 individuals (38%), whereas the smallest
number came from Alak sub-istrict, with 2 individuals (4%).

Univariate Analysis
Table 1. Mean Cephalic Index of the Timorese and Mixed-Timorese Ethnic Groups

Dolicocephalic ~ Mesocephalic ~ Brachycephalic =~ Hyperbrachycephale =~ Mean

Timorese -, 55 7733 81,95 88,00 82,76
Ethnic
Mixed-
Timorese 72,00 77,43 81,76 87,71 83,62
Ethnic

Based on Table 1, most respondents from the Timorese ethnic group exhibited the brachycephalic head type, with 22
individuals (44%), while the least common was the dolichocephalic type, with 2 individuals (4%). The overall mean cephalic index
in this group was 82.76. In contrast, among respondents from the Mixed-Timorese ethnic group, the majority exhibited the
hyperbrachycephalic head type, with 24 individuals (48%), while the dolichocephalic type was the least common, with 2 individuals
(4%). The overall mean cephalic index in this group was 83.62
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Bivariate Analysis
Table 2. Statistical Test of the Mean Cephalic Index in the Timorese and Mixed-Timorese Ethnic Groups

No Suku Mean Cephalic Index P-Value

1 Timorese Ethnic 82,76 P=0,38

2 Mixed-Timorese 83,62 P=0,38
Ethnic

The statistical test results presented in Table 2 show that the comparison between the Timorese and Mixed-Timorese ethnic groups
yielded a significance value of p = 0.38 (p > 0.05). Therefore, the difference between the two groups was not statistically significant.

DISCUSSION

The results of the independent t-test between the Timorese and Mixed-Timorese ethnic groups showed that p > 0.05,
indicating no significant difference in the mean cephalic index. This outcome may be influenced by several factors, such as genetics,
nutritional status, environment, and geographical location.

According to Walter Sutton’s theory (1903) regarding Mendel’s principles of heredity, genes are located on chromosomes.
Genes situated on the same chromosome tend to be inherited together and are less likely to assort independently during gamete
formation. The genetic process involved is referred to as germinal gametic mutation, as it occurs in gamete cells and can be passed
on to offspring. If such a mutation results in a dominant trait, the genetic characteristic will be expressed in the phenotype of the
offspring. Conversely, if the mutation produces a recessive trait, the genetic characteristic will remain unexpressed.

The offspring may inherit more genetic characteristics from either the father or the mother, or may exhibit new genetic traits
that differ from both parents, known as recombinants. When the father and mother come from different ethnic backgrounds, each
contributes distinct genetic traits that can influence cranial morphology in their descendants. In this study, respondents from the
Mixed-Timorese ethnic group were defined as individuals with one parent originating from another ethnic group outside of Timor.
The descendants of the Mixed-Timorese group were found, on average, to inherit genetic traits from the Timorese parent, whether
paternal or maternal. This finding is supported by the results of the present study and consistent with Mendel’s principles, indicating
that there was no significant difference in the mean cephalic index between the Timorese and Mixed-Timorese groups. This is
explained by the predominance of Timorese genetic traits over those inherited from the non-Timorese parent, rendering the latter
recessive or unexpressed.

Furthermore, a study conducted by Roseann E. Peterson, Karoline Kuchenbaecker, et al. in 2015, entitled “Genome-wide
Association Studies in Ancestrally Diverse Populations: Opportunities, Methods, Pitfalls, and Recommendations”, suggested that
several ethnic groups across the world may share inherited genetic factors due to common ancestry, ancestral migration, mutation
and recombination, genetic drift, and natural selection. These processes can result in descendants who are physically similar or
nearly identical, as reflected in the DNA inherited from their ancestors. In the case of the Mixed-Timorese group, having one parent
of Timorese origin indicates shared ancestry with the Timorese group through one parental line, thereby explaining why the
difference in mean cephalic index between the two groups was not statistically significant.

In a study conducted by Gilang M. Fauzan et al. (2019), entitled “Differences in the Mean Cephalic Index and Frontoparietal
Index between the Minangkabau and Javanese Ethnic Groups”, a significant difference in the mean cephalic index was reported.
The researchers compared the cephalic index between two distinctly different ethnic groups, with no shared genetic traits between
them, which explains the significant difference observed [3]. In contrast, the study conducted by Roseann E. Peterson, Karoline
Kuchenbaecker, et al. (2015) with the same title emphasized that environmental factors remain closely linked to inherited ancestral
genetics, as individuals often reside within the same local environments (family or community). Furthermore, there is an interaction
between hereditary factors and sociocultural aspects such as race and ethnicity [21]. Consequently, the results of the present study
revealed no significant difference. Geographical location also plays an important role. According to Rick A. Kittles and Kenneth
M. Weiss (2003), in their study entitled “Race, Ancestry, and Genes: Implications for Defining Disease Risk”, genetic differences
between populations are roughly proportional to the geographical distance separating them. This relationship can be observed
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globally as well as regionally. However, in geographically closer or intermediate populations, genetic differences decrease
proportionally. Thus, the absence of significant differences in the present study can be explained by the shared population history
of genes within the same geographical region [9]. There is also a correlation between variants found in one region relative to those
in another, which further contributes to the nonsignificant difference in the mean cephalic index observed between the Timorese
and Mixed-Timorese ethnic groups.

In addition to environmental and geographical factors, nutritional status can also determine an individual’s cephalic index.
This is because nutritional status influences brain development and bone growth, including cranial bones [23]. Similarities or
differences in growth patterns among ethnic groups may therefore reflect variations in nutritional status. Identification of growth
across ethnic or tribal groups is often assumed to be solely due to inherited biological or genetic factors [24].

Based on the results of the independent t-test, no significant difference was found in the mean cephalic index between the
Timorese and Mixed-Timorese ethnic groups, with a significance value of p = 0.38 (p > 0.05). These findings are influenced by the
factors discussed above, with the most prominent being genetic traits inherited from the parents, where one tends to be more
dominant than the other. In addition, shared ancestral genetic backgrounds, as well as the influence of environmental conditions,
geographical location, and nutritional status, also contribute to the nonsignificant difference observed.

CONCLUSION

The conclusion drawn from this study are there was no significant difference in the mean cephalic index between the
Timorese and Mixed-Timorese ethnic groups, as indicated by the acceptance of Ho with a significance value of P = 0.38. The mean
cephalic index of the Timorese ethnic group in Kupang City was 82.76%, corresponding to the brachycephalic head type. The mean
cephalic index of the Mixed-Timorese ethnic group in Kupang City was 83.62%, also corresponding to the brachycephalic head

type.
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