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ABSTRACT Craniofacial measurements are important for forensic medicine, plastic surgery, oral surgery and
diagnostic comparisons between patients and normal populations. It is also used to identify ethnic group. The
purpose of the current paper was to compare craniofacial measurements between male and female university
students in Japan. The sample consisted of 1,215 and 832 male and female university students respectively. The
sample was selected from several universities in Tokyo and Kyoto from 1998 to 2001. The majority of the
Japanese male (26.19%) and female (30.77%) students’ facial shapes were leptoprosopic (long face) with a mean
prosopic index of 84.19 for males and 82.66 for females. Also, the majority of the Japanese males (43.09%) and
females (35.34%) head sizes were brachycephalic (round headed) with a mean cephalic index of 85.96 for males and
85.21 for females. All craniofacial measurements and indices of males were significantly higher than those of
female students.
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INTRODUCTION

Craniofacial morphometrics provide consid-
erable information about physical conditions and
development during growth. Craniofacial mea-
surements are also important for pediatrics, fo-
rensic medicine, plastic surgery, oral surgery and
diagnostic comprehension between patient and
normal populations which have been described
by William et al. (1995). These measurements
provide a good method through which head and
face forms can be established by Maina et al.
(2012). The cephalic index (CI) and the prosopic
index (PI) are generally considered as indicators
of human head and face size respectively. The
standard human’s head shape has been classi-
fied as dolicocephalic, brackiocephalic, meso-
cephalic and hyperbrakicephalic and human’s

face shapes are hypereuriprosopic, euriprosop-
ic, mesoprosopic, leptoprosopic and hyperlep-
toprosopic which have been described by Will-
iam et al. (1995). These various types of head
and face shapes are affected by several factors
such as ethnicity, ecology, biology, geography,
race, gender, age and nutrition (Abbie 1947; Ra-
jlakshmi et al. 2001; Golalipour et al. 2003; Jeya-
seelann et al. 2016; Shinde et al. 2016).

In the Asian continent, comparative study
in craniofacial measurements between Indian
and Malaysian students, and also between dif-
ferent races of the Indian population have been
reported in many papers (Shetti et al. 2011; Kris-
han and Kanchan 2012; Sushma et al. 2013).
More recently, craniofacial measurements and
indices between ethnic groups and gender for
young adults in Nepal have been investigated
by Shah et al. (2015). In Japan, prosopic index
has been used to find secular change of facial
shape for adult Japanese female students over
two decades by Hossain et al. (2011). A similar
study on the Japanese male population has been
observed for determining the influential cranio-
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facial measurements on cephalic index by Hos-
sain et al. (2013). However, comparisons of cran-
iofacial measurements between Japanese uni-
versity male and female students are poorly
documented.

Objective

The aim of this paper was to compare the
craniofacial measurements between the adult
Japanese male and female students.

METHODOLOGY

In this paper, 1237 healthy male and 832
healthy female university students were con-
sidered as a sample. Students were selected from
several universities in Tokyo and Kyoto in Ja-
pan during the period 1998 to 2001. All measure-
ments were measured by Late Professor Fumio
Ohtsuki following the technique described by
Martin and Saller (1957). The subjects were of
Japanese birth and ancestry with representation
from various districts of Japan. The age of the
students at the time of measurement was 18-25
years old, with an average age of 19.29  0.98
years.

The following eight craniofacial dimensions
were used for analysis: head length, head
breadth, head height, head circumference, mini-
mum frontal breadth, bizygomatic breadth, bigo-
nial breadth and morphological facial height. The
anthropometric landmarks used for measuring
craniofacial measurements are described by
Hossain et al. 2011 (Table 1).

  Cephalic index (CI) was used to classify the
head size of student, and it was calculated from
head breadth (HB) and head length (HL), that is,

Also, prosopic index (PI) was used to classi-
fy sample according their face size, PI was de-
rived from morphological facial height (MFHt)
and bizygomatic breadth (BIZB), and it was cal-
culated using the following formula:

Misleading or inaccurate results may be
found if any abnormal values exist in a data set.
To overcome this problem, abnormal/ outlier’s
values of data were checked by present authors
using informal technique that was described by
Dunn and Clark (1974) and Stevens (1996).

Statistical Analysis

Frequency distribution was done to calcu-
late the percentage of each category of head
and face shape. The Z-proportional test was uti-
lized in this paper to find the significant differ-
ence between two proportions. The test statis-
tic for Z- proportional test is given below:

              (3)

where ,1p 2p  are the mean of proportion of
male and female students respectively, p is the
pooled mean of proportion of total samples and
n1 and n2  are the number of sample of male and
female students respectively.

Mean and standard deviations were calcu-
lated for all craniofacial measurements. The in-
dependent sample t-test was used to determine
the difference in craniofacial measurements be-
tween male and female students.  The test sta-
tistic for independent sample t-test is given by

               (4)

Table 1: Anthropometric landmarks used for measuring craniofacial measurements

Measurements                           Landmarks
Beginning Ending

Head length (HL) (mm) Glabella Opisthocranion
Head breadth (HB) (mm) Left eurion Right eurion
Head height (HHt) (mm) Vertex Porion
Head circumference (HC) (cm) Glabella Glabella
Minimum frontal breadth (MFB) (mm) Left frontotemporale Right frontotemporale
Bizygomatic breadth (BIZB) (mm) Left zygion Right zygion
Bigonial breadth (BIGH) (mm) Left gonion Right gonion
Morphological facial height (MFHt) (mm) Nasion Gnathion

100X
HL
HBCI  (1).

100X
BIZB

MHHtPI  (2)
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where, X and Y are the mean of craniofacial
measurements of male and female students, and
n1 and n2  are the number of sample of male and
female students respectively. Statistical analy-
sis was carried out using the Statistical Package
for the Social Sciences software (SPSS, version
IBM 20). In this paper, p<0.05 was considered as
significant.

RESULTS

A total number of 2047 (male, 1215 and fe-
male, 832) university students in Japan was con-
sidered for analysis in the present paper to in-
vestigate the difference in craniofacial measure-
ments (head and face dimensions) with cephalic
and prosopic index between male and female
students.

Gender Differentiate in Different Type of Face
Shape

It was noted that the most common type of
facial shape of Japanese males was leptopros-
opic (26.1%) followed by mespprosopic (24.3%),
hypereuryprosopic (23.6%), euryprosopic
(17.4%), and hyperleptoprosopic (8.3%). On the
other hand the most common type of facial shape
of Japanese females was leptoprosopic (30.7%)
followed by hypereuryprosopic (23.2%), mesp-
prosopic (21.5%), hyperleptoprosopic (15.0%),
and euryprosopic (9.5%). The Z-proportion test
demonstrated that the difference in the propor-
tion of euryprosopic (p<0.01), leptoprosopic

(p<0.05) and hyperleptoprosopic (p<0.01) be-
tween male and female students were signifi-
cant, while the gender difference in other types
of face form were not statistical significant
(p>0.05) (Table 2).

Gender Differentiate in Different Type of Head
Form

The most common type of head form of Japa-
nese adults was brachycephalic, and z-propor-
tional test showed that the number of brachyceph-
alic head form of male students (43.0%) was sig-
nificantly higher than that of female students
(35.3%) (p<0.01). It was observed that the num-
ber of hyperbrachycephalic form among male
students (31.6%) was less than that of female
students (33.8%), and the difference was not
significant (p>0.05). The mesocephalic head form
of Japanese male and female students was 13.9
percent and 19.4 percent respectively, and the
difference between male and female was signifi-
cant (p<0.01). It was noted that the ultra-
brachycephalic head form of male and female
university students in Japan was 10.1 percent
and 9.8 percent, the difference was significant
(p<0.01). The number of dolichocephalic form
among Japanese male and female university stu-
dents was 1.2 percent and 1.4 percent, but the
gender difference was not significant (p>0.05)
(Table 3).

Gender Differentiate in Head Dimensions and
Cephalic Index

It was noted that the head length of male
students (189.6 mm) was significantly (p<0.01)
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Table 2: Percentage of prosopic index category of Japanese university students

Face dimensions        Male (%)      Female (%)      z-value   p-value

Hypereuryprosopic 23.6 23.2 0.2 0.7
Euryprosopic 17.4 9.5 -34.4 0.01
Mesoprosopic 24.3 21.5 1.4 0.1
Leptoprosopic 26.1 30.7 -2.2 0.01
Hyperleptoprosopic 8.3 15.0 30.5 0.01

Table 3: Percentage of cephalic index category of Japanese university students

Head dimensions      Male (%)     Female (%)    z-value      p-value

Dolichocephalic 1.2 1.4 -0.9 0.3
Mesocephalic 13.9 19.4 -3.3 0.01
Brachycephalic 43.0 35.3 3.5 0.01
Hyperbrachycephalic 31.6 33.8 -1.1 0.2
Ultrabrachycephalic 10.1 9.8 -39.4 0.01
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higher than that of female students (180.1 mm).
The head breadth of male students (161.4 mm)
was higher than that of female (154.6 mm), and
the difference was significant (p<0.01). The mean
head height of male and female university stu-
dents were 133.4 mm and 129.5 mm, and the gen-
der difference was significant (p<0.01). The mean
head circumference of male and female students
were 57.2 cm and 55.2 cm respectively and t-test
showed that this difference between male and
female was significant (p<0.01). The mean ceph-
alic index of male (85.9) was significantly higher
than that of female students (85.2) (p<0.01)
(Table 4).

Gender Differentiate in Face Dimensions and
Prosopic Index

The mean value of minimum frontal breadth
among male and female students was 127.8 mm
and 123.1 mm, and the gender difference was
significant (p<0.01). The mean value of bizygo-
matic breadth of male students (145.5 mm) was
significantly (p<0.01) higher than that of female
student (138.4 mm). The mean value of bigonial
breadth of Japanese male and female students
were 96.1 mm and 94.9 mm respectively, and the
gender difference was significant (p<0.01). The
mean value of morphological facial height of male
students (122.4 mm) was significantly higher than
that of female students (114.4 mm), the differ-

ence between these two values was statistical
significant (p<0.01). The prosopic index of male
students was significantly larger than that of
female students (p<0.05) (Table 4).

 DISCUSSION

In the current paper, the difference in cranio-
facial measurements between male and female
university students in Japan was examined. Also,
the researchers investigated the different type
of head and face forms of Japanese university
students and gender differentiation in craniofa-
cial measurements and indices. Head and face
dimensions of 1215 male and 832 female univer-
sity students in Japan were measured. This pa-
per showed that the mean cephalic index of Jap-
anese adult male students was 85.9, which be-
longed to brachycephalic group. This result was
in agreement with those of Rexhepi and Meka
(2008) and Kanan et al. (2013). Rexhepi and Meka
(2008) reported that the mean cephalic index of
Albanican Kosovo was 83.5, which meant they
belonged to brachycephalic group, also Kanan
et al. (2013) found that the head form of South
Gujarati people in India was brachycephalic.
However, the current findings contradict those
of North-eastern Nigerian adults, Mumbai in In-
dia and Odisha in India (Raji et al. 2010; Khair et
al. 2013; Patro et al. 2014). Moreover, this cur-
rent paper showed that each category of the

Table 4: Difference in mean values of different craniofacial measurements between male and female
university students in Japan

Variable Sex N Mean SD SE p-value

HL (mm) Male 1237 189.6 6.6 0.1 0.01
Female 832 180.1 6.8 0.2

HB (mm) Male 1237 161.4 5.8 0.1 0.01
Female 832 154.6 5.5 0.1

HHt (mm) Male 1237 133.4 7.2 0.2 0.01
Female 832 129.5 6.2 0.2

HC (cm) Male 1237 57.2 1.4 0.0 0.01
Female 832 55.2 1.4 0.0

CI Male 1237 85.9 1.4 0.1 0.01
Female 832 85.2 4.5 0.1

MFB (mm) Male 1237 127.8 6.4 0.1 0.01
Female 832 123.1 6.1 0.2

BIZB (mm) Male 1237 145.5 5.1 0.1 0.01
Female 832 138.4 5.0 0.1

BIGB (mm) Male 1237 96.1 8.4 0.2 0.01
Female 832 94.9 8.5 0.2

MFHt (mm) Male 1237 122.4 10.4 0.3 0.01
Female 832 114.4 10.6 0.3

PI Male 1237 84.1 7.2 0.2 0.01
Female 832 82.6 7.6 0.2
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cephalic index of male students was significantly
higher than those of female students in Japan.

This paper revealed that the facial form of Jap-
anese male students was mesoprosopic. The same
result was also found in Haryanvi and Malaysian
population (Kumar and Lone 2013; Shetti et al.
2011). However, the current finding disagreed with
those of Yazd Kosova population (Tabatabaei et
al. 2010; Rexhepi and Meka 2008). Also, the mean
facial form of Japanese female students was me-
soprosopic. Same result was also found in other
papers (Raji et al. 2010; Kumar et al. 2013). How-
ever, the researchers’ results again differed from
other studies (Rexhepi and Meka 2008; Tabatabaei
2010; Shetti et al. 2011). Moreover, each category
of the prosopic index of male students was sig-
nificantly higher than those of female students.

In this paper, researchers observed that all
craniofacial measurements of Japanese male uni-
versity students were significantly higher than
those of female students.  These results were in
agreement with those of Shah et al. (2015), who
found that the mean value of head and face di-
mension of male students was significantly high-
er than those of female students in Gujarat, India.
Moreover, Zhuang et al. (2004) also found signif-
icant facial anthropometric differences between
genders.

The changes of head and face form over time
of Japanese university students were investi-
gated by Hossain et al. (2013) and Hossain et al.
(2011). The possible factors were genetics, en-
vironmental factors, dietary protein, psycholog-
ical and physiological stress, medical facilities
and care, as well as climate. Moreover, several
factors have also been identified in the change
of the facial shape by many other authors (Ab-
bie 1947; Bielicki and Welon 1964; Miller 1970;
Beals 1972; Henneberg 1976; Crognier 1981).
Some of these factors differently belongs to male
and female, may be one of the major reasons for
difference in craniofacial measurements between
male and female university students. However,
some researchers believe that the particular head
form has been selected as a consequence of
evolutionary forces (Bielicki and Welon 1964;
Henneberg 1976).

CONCLUSION

In the present paper, craniofacial measure-
ments were compared between Japanese adult
male and female university students. Most of

the Japanese adult students were of long and
narrow face and round headed. There was a sig-
nificant difference between male and female stu-
dents for each category of the head and face
forms. The significant difference between male
and female students was also observed for all
craniofacial variables that were considered im-
portant for sexual difference. Actual causes are
still unidentified for differentiation in craniofa-
cial morphology between males and females.
Clearly, more research is required.

LIMITATIONS

The results of this paper need to be inter-
preted within the following limitations: firstly,
the data was collected almost 15 years ago (from
1998 to 2001). Secondly, students from only two
Japanese prefectures (Tokyo and Kyoto) were
considered. Thirdly, only students who were
studying in various universities and colleges
were included. Fourthly, only the factor gender
was considered in this paper. Future studies
should include subjects from broader age
groups and wider geographical regions within
the country.
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