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ABSTRACT
Background: Head morphology is important for determining race and sex for identification aid of unidentified remains. Head
morphology is greatly affected by genetic factors and adaptation to the environment. Cephalic index is used to examine the
head morphology.
Purpose: This study was done to see head morphology variation among modern Dayak Kenyah population in Borneo.
Materials and Methods: The present study is observational with cross-sectional study design and was done in Dayak Kenyah
tribe community in Sungai Bawang cultural village which was performed on 70 Dayak Kenyah people who met the inclusive
criteria. The measurement of head morphology is conducted with a spreading caliper.
Results: The cephalic index mean and standard deviation of males and females were 79.08 ± 5.37 and 79.55 ± 4.94,
respectively. The dominant type of the head shape for Dayak Kenyah males and females was mesocephalic with the second
most common type was dolichocephalic.
Conclusions: There was no difference in the head shape in this present study and the previous study because of there was no
changes in the environment factors. This study can be used to trace the origin of populations in Indonesia, especially Borneo
and important for the database in forensic medicine and anthropology.
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INTRODUCTION
Indonesia comprises 360 ethnic groups inhabiting the islands
and developing their own unique culture and custom.1 There
are three morphotypes defined by cephalic index, facial index,
and nasal index. These three morphotypes are Protomalayid,
Deuteromalayid, and Dayakid.2 Cephalic index is the result of
head width (measured from euryon to euryon (eu-eu)) divided
by head length (measured from glabella to opisthion (g-op)).3
Dayak is a general (collective) terminology used to address
indigenous people living in Kalimantan (Borneo). Dayak people
spread across Kalimantan, including in Samarinda suburban
area where they form and inhabit Sungai Bawang village (also
called Sungai Bawang cultural village). Sungai Bawang cultural
village is inhabited by Dayak Kenyah tribe. Dayak Kenyah tribe
relies their living on Kalimantan tropical jungle. Kalimantan
tropical jungle provides all their needs. Cultivating land, fishing,

foraging, hunting, gold mining, and cultivating rice fields are
among the main activities carried out by Dayak Kenyah tribe.4
Human populations differ in relation to body size and shape,
as do the males and females within each population.5 Human
interaction with their environment causes physical changes on
human morphology. Since modern study on Dayak Kenyah
head morphological patterns has never conducted before, the
writer attempts to conduct a study on this field. This study is
very useful in serving basic data on head morphological patterns
as forensic identification reference for Indonesian population.

MATERIALS AND METHODS
In this study, 70 samples of indigenous peoples of Dayak
Kenyah tribe aged 18-45 years old were taken as participants.
Indigenous people are those whose parents did not
intermarriage with other racial group along two generation. This
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information obtained from the head of family or if necessary from
the local indigenous leader. This participant should physically
and mentally healthy. Among 70 Dayak Kenyah populations,
38 were male and 32 were female. The study has been done
in Sungai Bawang cultural village, Muara Badak districts, Kutai
Kartanegara regency, East Kalimantan province. The study was
carried out with protocol presentation and followed by Ethical
Committee Clearance. Instrument used in the study was manual
spreading caliper. Participants were informed about the study
design, its benefits, and privacy of the data collected. Informed
consent was given to each participant and consent was taken.
Participants were asked to sit in a relaxed state, straight,
and looking forward. The measurement is conducted on the
head with a spreading caliper to obtain the head breadth
and the head length. All the measurements have been taken
following the techniques of Martin and Saller. Cephalic index is
the result of the head breadth (measured from euryon to euryon
(eu-eu)) divided by the head length (measured from glabella to
opisthion (g-op)).3 Cephalic index was classified according to
Martin and Saller (Table 1).

RESULTS
In the present study of cephalic index, all measurements were
expressed in millimeters. The data represent the mean and
standard deviation of the actual values of head breadth, head
length, and cephalic index of all participants. The results were
shown in Tables 2 and 3. In Table 2, the result showed that the
mean of males head breadth was 144.10 ± 8.29 with ranged
from 125 to 160 mm. In females, head breadth was 138.21 ±
7.33 with ranged from 120 to 155 mm. The mean of males head
length was 182.73 ± 13.64 with ranged from 140 to 197 mm,
and in females, it was 174.21 ± 12.80 with ranged from 150
to 192 mm. The cephalic index mean and standard deviation
of males and females were 79.08 ± 5.37 and 79.55 ± 4.94,
respectively.
Table 3 showed that the dominant type of head shape for
Dayak Kenyah males was mesocephalic, which was 42.10%,
followed by 26.32% of dolichocephalic, 18.42 of brachycephalic,
and 7.9% of hyperbrachycephalic. Least common was 2.63%
of hyperdolichocephalic and ultrabrachycephalic, whereas
the dominant type of head shapes for Dayak Kenyah females
were mesocephalic with 40.625%, followed by 25% of
dolichocephalic, 15.625% of brachycephalic, and 12.5% of
hyperbrachycephalic. With the least common was 6.25% of
hyperdolichocephalic and with absence of ultrabrachycephalic.

DISCUSSION
The result of this study showed that the dominant shape
of the head found in the Dayak Kenyah modern population
is mesocephalic, with the order of the head shape (cephalic
index) based on the percentage at most to least is as
follow: Mesocephalic, dolichocephalic, brachycephalic,
hyperbrachycephalic, hyperdolichocephalic, and ultrabrach
ycephalic. The previous research which had been done by
Haddon in 1912 on the Dayak Kenyah population gained an
average of mesocephalic cephalic index.6 In addition, Balner and
Lebzelter also conducted a research in 1935 on Dayak Kenyah
tribe and the result shown that the average of the cephalic index
in the Dayak Kenyah population is mesocephalic.7 Similarities of
2
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Table 1: Cephalic index (Martin‑Saller Scale) 3
Head shape

Male

Female

Hyperdolichocephalic

x‑70.9

x‑71.9

Dolichocephalic

71.0‑75.9

72.0‑76.9

Mesocephalic

76,0‑80.9

77.0‑81.9

Brachycephalic

81.0‑85.4

82.0‑86.4

Hyperbrachycephalic

85.5‑90.9

86.5‑91.9

Ultrabrachycephalic

91.0‑x

92.0‑x

Table 2: Results of cephalic index in Dayak Kenyah males and females
Parameters

Sex

N

Minimum‑maximum
(mm)

Mean±SD

Head
breadth (eu‑eu)

Male

38

125‑160

144.10±8.29

Female

32

120‑155

138.21±7.33

Male

38

140‑197

182.73±13.64

Female

32

150‑192

174.21±12.80

Male

38

70‑92.10

79.08±5.37

Female

32

69.40‑90

79.55±4.94

Head
length (g‑op)
Cephalic index
(eu‑eu/g‑op)

SD: Standard deviation
Table 3: Distribution of head type in Dayak Kenyah males and females
Male
x‑70.9 (hyperdolichocephalic)

Total (%)

Female

Total (%)
2 (6.25)

1 (2.63)

x‑71.9

71.0‑75.9 (dolichocephalic)

10 (26.32)

72.0‑76.9

8 (25)

76.0‑80.9 (mesocephalic)

16 (42.10)

77.0‑81.9

13 (40.625)

81.0‑85.4 (brachycephalic)

7 (18.42)

82.0‑86.4

5 (15.625)

85.5‑90.9 (hyperbrachycephalic)

3 (7.9)

86.5‑91.9

4 (12.5)

91.0‑x (ultrabrachycephalic)

1 (2.63)

92.0‑x

0 (0)

the findings indicate that there are no differences between the
Dayak Kenyah population studied by Haddon in 1912, the study
by Balner and Lebzelter in 1935 and this present study of Dayak
Kenyah population that has lived near the urban environment or
that has been modern.
The type of head depends on many factors, such as racial
and ethnical affiliation, genetic influence, traditions, nutrition,
environment, and climate.8 The kind of diet taken could also play
a role in influencing the dominant head shape.9 The cephalic
index in Dayak Kenyah modern populations has the same
result with the previous research, it is presumably due to lack
of change in environmental factors. In this research, the Dayak
Kenyah populations have been living in modern area near cities
but still do the tradition and culture of hunting and farming in
the jungle of Kalimantan. The Dayak Kenyah tribe communities
who are doing hunting survive by eating their catch, whereas
the Dayak Kenyah communities who are farming survive by
eating the vegetables or the yield from farming. The hunting and
farming activity will affect the eating pattern. This eating pattern
will affect the activity of mastication muscles which will affect the
craniofacial growth. Because the mechanical loads on the skull
have relation to masticatory forces.10 The activity of the Dayak
Kenyah tribe communities in this research likely the same as
the activity carried out by the Dayak Kenyah tribe communities
that became the research subject of Haddon in 1912 as well
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as research subjects of Balner and Lebzelter in 1935. Thus,
the craniofacial morphology in the form of head and face can
be seen from the result of head and facial index that share the
same result with the previous research.
The most common head shape in the present study was
mesocephalic, which was in agreement with the individuals
from the North and South of Brazil (44% and 46%), individuals
of the Mapuche ethnic group in the IX Region of Chile (66%),
Gujaratis in India (41%), and Southern Odisha males and
females (67.37% and 46.19%).11-14 However, dolichocephalic
head shape predominated among Indians (58.5%), Bulgarians
(34%), and Serbs (39.2%).15,16 Brachycephalic predominated
among of Turkmens (42.4%), Iranians (36.6%), and Sri Lankan
population (66.15%).17-19

Marini and Margaretha: Modern Dayak Kenyah`s Head Morphology

7.

8.

9.
10.

11.

12.

Cephalometric indices variations mostly reflect interactions
between the width of the cranial base and the volume of the
brain.20 Variations in cephalic indices between and within
populations have been attributed to a complex interaction of
genetic and environmental factors.17,21,22 It was also show that
changes occur in the head form and shape of subsequent
generations of a specific population over a long period and
dietary habits have been shown to influence the craniofacial
form of a population.21,23,24
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CONCLUSION

18.

There was no difference in head shape in this present study
and the previous study because of there was no changes in the
environment factors. This study can be used to trace the origin
of populations in Indonesia, especially Borneo and important for
the database in forensic medicine and anthropology.
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