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Abstract

Objectives: This study aimed to asses Gender Dimorphism Using cephalometry in the Iranian Population.

Methods: Different variables like cranial length (CL), cranial width (CW), and cranial height (CH) were measured and cranial index (Cl),
cranial capacity (CC), and brain weight of 400 Iranian volunteers were calculated. Data were analyzed by means of SPSS 22.0.

Results: There were significant differences in the mean value of all nasofacial parameters (P < 0.05). The highest sensitivity and specificity
to predict the gender dimorphism were related to FL and FW (0.990 and 0.97) and (0.970 and 0.94), respectively.

Conclusion: Considering the differences between male and female cranial structures, can be useful in forensic medicine and designing
neurosurgical and ergonomic instruments in addition, to distinguish and discover the gender of the humans related to the many years ago.
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Introduction

Anthropometry has been defined as the measurement of
different aspects of the human body, and it consists of a
series of systematic measurement techniques which quantify
this aspect.'” These measurements can be performed on a
alive human or cadaver or skeleton.”” Different factors like
gender and shape are inconsistent with anthropometric
features of a person and have a close relationships with
each other” Moreover, these factors are manifestations of
internal structures (which is influenced by environment) and
histological components (which is influenced by genetics).®
The main objects of forensic anthropometry are defining the
age of an individual at the time of his/her death, gender, race,
ethnicity, stature, and finally the reason for death according
to the evidence.”* Another application of an anthropometric
measurement is in the production of artificial organs and
also in surgeries specially cosmetic surgeries or in designing
ergonomic instruments.”"’

Anthropometry is divided into two sub groups: somato-
metry and osteometry. Somatometry includes cephalometry and
osteometry includes craniometry.” Somatometry measures alive
person or cadaver including face and skull and cephalometry
measures a different aspects of head and face in cadaveric,
living specimens, or radiological images.”'! Cephalometric
measurement is influenced by the environment, age, gender,
and race**” One of the main parameters in forensic
medicine for identification is gender determination.'*” For
gender determination, different bones can be used but among
them pelvic and then skull have the most frequency.'® Gender
determination by means of the skull is not possible until
puberty.”” Different landmarks of the skull can be used in the
measurement of indices in cephalometry. These are useful
for determining gender and race.’®"” In fact due to different
factors like genetic biochemical and environmental factors
these proportions and relationships are changing continuously
from childhood to adolescence.” The height, weight length,
thickness and width are the simplest parameters in the
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anthropology of different parts of the body and these factors
are not the same in the tribe to tribe or race to race and even
between the two sexes.”’ Also By means of cranial index,
the skull is classified into different types, brachycephalic,
mesocephalic, and dolichocephalic.”?

The aim of this study is to determine gender based on
cephalometric criteria including cranial length (CL), cranial
width (CW), cranial height (CH), cranial index (CI), cranial
capacity (CC), and brain weight (BW) in Iranian population.

Materials and Methods

In a cross-sectional study, 400 Iranian volunteers (201 males
and 199 females, age range: 20-25) were included. Only those
volunteers without any history of craniofacial abnormalities,
trauma, and head and face surgery were evaluated. Informed
consent was given from each individual. Required informa-
tion such as age, gender, and cephalic measurements for each
individual were inserted in a form designed for this study. By
means of sliding venire calipers different measurements like
cranial length (CL), cranial width (CW), and cranial height
(CH) were calculated twice. Dahlberg formula was used for
calculating the errors of measurement (this formula is written
below).

Moy
F= i (1)
“oM
x: The amount of difference between the two measurements,
M: sample size.

Definitions in Anthropometry

Inion (I): A projection on the occipital bone.

Nasion (n): Most anterior point on the frontonasal suture.
Vertex (V): The highest point of the skull.

Glabella (G): Most prominent point in the median sagittal
plane between the supraorbital ridges.
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Opisthocranion (OP): The point, wherever it may lie in the
sagittal plane on the occipital bone, which marks the posterior
extremity of the longest diameter of the skull, measured from
the glabella.
Euryon (Eu): Either of the lateral points marking the ends of
the greatest transverse diameter of the skull.
Cranial breadth (CB): The linear distance between parietal
eminences.
Cranial length (CL): The linear distance between inion and
glabella.
Cranial height (CH): The linear distance between vertex and
nasion.
Cephalic index (CI): Calculated using formula no. (2).”
CI: [(CB/CL)] x 100 (2)

Depending upon this index the types of head shapes were
classified as defined in Table 1.*
Cranial capacity (CC): Calculated using the formulas no. (3)
(males) & 4 (females):*

CC, ,: 0.000337(L-11) (w-11) (HT-11) + 406.01 ~ (3)

CC,,.: 0.000400(L-11) (w-11) (HT-11) + 206.60  (4)
Brain weight (BW): Calculated using formula no. (5):*
BW: CC x 1.035 (mass density of brain: 1.035) (5).
All measurements were summarized in Figure 1.

Statistical Analysis

SPSS 22.0 software was used for statistical analysis. Statistical
analysis was done using an independent ¢-test for showing the
differences between the two sex groups. Receiver Operating
Characteristic (ROC) curve analysis was done to calculate
the cut-off point, sensitivity, and specificity of cranial varia-
bles. The P values less than 0.05 were considered statistically
significant.

Results

In the current study, 400 medical students (201 males and 199
females) with a mean age of 22.15 + 2.45 were investigated.
According to the Dahlberg’s double determination method,
method errors of measurements was estimated to be <0.9
mm for CL, CB, and CH. The values of cranial measurements
including CL, CW, CH, CC, CI, and BW of all subjects were
summarized in Table 2. Significant differences were reported
in the cranial measurements including CL (P = 0.0001), CB
(P = 0.0001), CI (P = 0.0001), CC (P = 0.0001), and BW
(P =0.0001) bases on sex groups (Table 3). Additionally, based
on the cephalic index, the head shapes were estimated. The
distribution of head shapes was as follows: 24 dolichocephalic
(6%), 233 mesocephalic (58.2%), 100 brachycephalic (25%),
and 43 hyperbrachycephalic (10.8%) types. The distribution

Table 1. Head shapes

Head shape Cranial index
Ultradolichocephalic <6491
Hyperdolichocephalic 65-69.9 2
Dolichocephalic 70-7493
Mesocephalic 75-79.9 4
Brachycephalic 80-8495
Hyperbrachycephalic 85-89.96
Ultrabrachycephalic 90< 7
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Fig. 1 Anthropometric measurements of nasofacial parameters.
n, Nasion; gn, Gnathion; Zy, Zygions; sn, subnasale; al, ala of nose;
NL, nasal length; NH, nasal height; NW, nasal width; FH, facial
height; FW, facial width.

Table 2. Summery of cephalometric characteristics among
Iranian population

Variables Mean SD Min Max

Age (year) 22.15 245 18.00 41.00
CL (cm) 19.176 0.833 15.900 21.100
(B (cm) 15.223 0.532 13.900 17.000
CH (cm) 13.15 2.18 9.90 17.00
d 79.51 3.95 70.73 94.44
CC (mm3) 306.83 99.83 206.59 406.10
BW (gr) 317.57 103.32 213.82 420.31

SD, Standard deviation; Min, Minimum; Max, Maximum:; CL, Cranial
length; CB, Cranial breadth; CH, Cranial height; Cl, Cephalic index; CC,
Cranial capacity; BW, Brain weight.

Table 3. Comparing the cephalometric characteristics of male
and female among Iranian population

Sex Mean P-value

Age (Year) Male 2240 0.12
Female 22.90

CL (cm) Male 19.616 0.0001
Female 18.731

CB (cm) Male 15363 0.0001
Female 15.081

CH (cm) Male 13.29 0.197
Female 13.00

a Male 78.39 0.0001
Female 80.63

CC(mm?) Male 406.04 0.0001
Female 206.63

BW (gr) Male 420.25 0.0001
Female 213.86

SD, Standard deviation; Min, Minimum; Max, Maximum; CL, Cranial
length; CB, Cranial breadth; CH, Cranial height; Cl, Cephalic index;
CC, Cranial capacity; BW, Brain weight.
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of head shapes in the sex groups was demonstrated in
Table 4. Although the most frequent head shape was related to
mesocephalic type in both sex groups, there were significant
differences in the head shape distribution of males and
females (P = 0.0001). The cutoff point as well as sensitivity
and specificity of all variables were calculated to predict the
dimorphism among the Iranian population (Tables 5-9,
Figure 2) and the highest sensitivity (100%) and specificity
(100%) were related to CC and BW (Tables 8 and 9, Figure 2).

Discussion

The structure of the cranium depends on the alterations in the
proportion and position of the face components.” Different
factors such as gender, geography, biology, race, and age can be
effective in the growth and developments of human skulls.”*

Table 4. Distribution of head shape based on sex groups
among Iranian population

Sex
P-value
Male Female
N % N %
Head Dolichocephalic 1332 11 28 0.0001
shape Mesocephalic 136 340 97 242
Brachycephalic 46 115 54 135

Hyperbrachycephalic 6 15 37 92

N. Ghaffari et al.

Table 6. Sensitivity and specificity for cut-off point value of (B
to predict gender among Iranian population

(B values Sensitivity Specificity
14.25000 1.000 0
14.35000 1.000 0
14.45000 0.995 0.005
14.55000 0.930 0.07
14.65000 0.930 0.07
14.75000 0.910 0.09
14.85000 0.900 0.1
14.95000 0.866 0.134
15.05000 0.697 0.303
15.15000 0.632 0.368
15.25000 0.592 0.408
15.35000 0.532 0.468
15.45000 0.463 0.537
15.55000 0.289 0.71
15.65000 0.254 0.746
15.75000 0.199 0.801
15.85000 0.149 0.851
15.95000 0.144 0.856
16.25000 0.025 0.975
16.75000 0.005 0.995
18.00000 0.000 1

Table 5. Sensitivity and specificity for cut-off point value of CL
to predict gender among Iranian population

Table 7. Sensitivity and specificity for cut-off point value of Cl
to predict gender among Iranian population

(L values Sensitivity Specifiity Clvalues Sensitivity Specificity
18.05000 0.980 0.231 E— 0478 o]
18:15000 0.980 0.261 78.0296 0.468 0.246
18.25000 0.980 0.266 18,055 A e
=000 $CY 0276 78.068 0438 0246
1845000 0.980 0312 09 0438 051
18.55000 0.905 0397 T 0413 0251
18.65000 0.905 0417 78182 0413 0.256
18.75000 0.900 0457 782019 0413 0276
18.85000 0.900 0523 28151 0413 0281
18.95000 0.886 0603 78978 0,408 0281
19.05000 0.726 0.759 789726 0,408 0291
19.15000 0692 0.819 783426 0408 0307
19.25000 0.687 0839 783997 0.408 0322
19.35000 0687 0.854 78.437 0403 0322
19.45000 0.667 0859 784935 0.403 0332
19.55000 0.572 091 78.5527 0.398 0.347
19.65000 0.532 0915 785892 0398 0352
19.75000 0.502 092 78.6264 0378 0352
19.85000 0.438 0925 786794 0378 0362
19.95000 0398 0925 787181 0373 0362
20.05000 0.289 097 78.7472 0373 0367
118
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Table 8. Sensitivity and specificity for cut-off point value of CC
to predict gender among Iranian population

CCvalues Sensitivity Specificity
206.6682 1 0.894472
206.6692 1 0.899497
206.671 1 0.904523
206.6734 1 0.924623
206.6752 1 0.929648
206.6761 1 0.934673
206.6767 1 0.939698
206.6769 1 0.944724
206.6781 1 0.959799
206.6796 1 0.964824
206.6805 1 0.979899
206.6825 1 0.984925
206.6948 1 0.98995
206.7068 1 0.994975
306.3578 1 1
406.0081 0.995025 1
406.0087 0.99005 1
406.0088 0.985075 1
406.0088 0.9801 1
406.0088 0.975124 1
406.0091 0.970149 1
406.0097 0.965174 1

Table 9. Sensitivity and specificity for cut-off point value of BW

to predict gender among Iranian population

BW values Sensitivity Specificity
213.9045 1 0.904523
213.907 1 0.924623
213.9088 1 0.929648
213.9097 1 0.934673
2139103 1 0.939698
213.9106 1 0.944724
2139118 1 0.959799
2139134 1 0.964824
2139143 1 0.979899
2139164 1 0.984925
213.9291 1 0.98995
213.9415 1 0.994975
317.0803 1 1
420.2184 0.995025 1
420.219 0.99005 1
420.2191 0.985075 1
420.2191 0.9801 1
420.2191 0.975124 1
420.2194 0.970149 1
420.22 0.965174 1
420.2209 0.905473 1
420.2214 0.900498 1
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Fig. 2 ROC curves of nasofacial variables in prediction of gender.
(L, Cranial length; (B, Cranial breadth; Cl, Cephalic index;
(C, Cranial capacity; BW, Brain weight.

Each ethnicity has its own characteristics. Some studies have
shown that by using some anthropometric criteria, we can
guess many details about the cranial features, like gender, age,
and race.”® ! Mesocephaly is one of the classifications for the
cranium that is seen more than the others between the Asian
population.” In our study which was about the determina-
tion of cranium classification and cranial capacity and brain
weight in the Iranian medical students in Tehran University of
Medical Sciences, it was shown that the majority of cra-
nium both in male and female samples is mesocephalic. In
this study CI values were higher in the male in comparison
to the female. Also, the CC of the male samples was higher
than the female. Moreover, our findings demonstrate that the
brain weight of the male samples is more than the female.
These findings confirmed the existence of sexual dimorphism
in the Iranian population. In a similar survey conducted by
Dodangheh et al.,”” it was shown that there was sexual dimor-
phism in male and female in Iran. In a study carried out by
Eboh et al,, it was cleared that there was sexual dimorphism in
CC among Ukwuani People of South Nigeria and they showed
that the CC increased with age. They determined that males
had significantly higher values than females for all parameters
(P < 0.05).*" In another research carried out by Indian scien-
tist, it was cleared that the adult human skulls capacity were
directly in relation to the sexual differences. They showed
that the mean cranial capacity of male skulls was found to be
1302.95 + 108.8 c.c. (range 1070-1560 c.c.), while in the female
skulls the mean cranial capacity was found 1179.92 + 97.08
c.c. (range 1000-1420 c.c.). Hence a highly significant differ-
ence was observed between males and females for intracranial
volume.” Despite many surveys about the relation between
sex and brain size, some studies have shown that there isn’t
any relation between sex and brain size, directly. However,
by reanalyzing the brain mass of many samples for black and
white men and women, they show that, after correcting for
body height or body surface area, men had about 100 g heavier
brain mass in comparison to the women for all groups.™

In another study carried out by Sangeetha et al, they
showed that the male skull was 5-15% higher than the
female skull and the cranial capacity in men was higher than
the women.” Also, Nooranipour & Farahani measured the
brain weight and cranial capacity of 772 Iranian people, aged
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Table 10. Different values of cephalic capacity in various populations

Author (year) Population (C(cq) C_ (cq) CC,(cc)
Present study Medical Students (Iran)

Sangeetha et al.”’ Karnataka, India 1213cc + 138.66 1276.26cc +68.72
Golalipour et al. (2007)* Turkman people (North of Iran) 1420.60 + 85 12272 +120
Eboh et al. (2016)* Ukwuani People of South Nigeria 140890 + 116.44 146031 £ 93 134861+ 1126

Nooranipour & Farahani (2008)** Normal Iranian adults

134345 £102.37

1163.02 £ 115.76

Lalwani et al. (2012)* Bhopal, India 1302.95 £ 108.8 1179.92 + 97.08
Table 11. Different values of cephalicindex and head shape in various populations
Author (year) Population a Cl(m) cl(f) Head shape
Present study Medical Students (Iran) 771242 7701 £2.71 7821£235 M: Mesocephalic
F: Mesocephalic
Golalipour (2006)* Turkman (Iran) - - 828+36 Brachycephalic
Odokuma et al. (2010)* Nigeria 77.67 78.14 M: Mesocephalic
F: Mesocephalic
llayperuma (2011)* Srilankan 78.04 79.32 M: Mesocephalic
F: Mesocephalic
Patro et al. (2014)* Southern Odishia (India) 77.28 78.38 M: Mesocephalic
F: Mesocephalic
Orish and Ibeachu (2016)* Nigeria 76.03 76.12 M: Mesocephalic

F: Mesocephalic

between 18-22 and found that the cranial capacity and brain
weight in male was higher than female.”

Understanding about the head shape of the Iranian popu-
lation and getting facts about the majority of their head shape
can be effective in archeology and ergonomy and forensic
medicine aspects, thus some studies were carried out in this
field in Iran. For example, Golalipour et al., found that the
most head shape of the Turkman population in Iran is brach-
ycephalic by 42.4%. They measured the cephalic index of this
population and concluded that the mean cephalic index for
them was 80.4 + 4.

In a survey by Eun and his colleague, they showed that the
most common type of skull in the modern Thai people was brach-
ycephaly by a frequency of 42.7% and after that, the majority of
the people who had mesocephalic skulls were 27.03%."

In a survey carried out by Odokuma et al., they showed that
the majority of the skulls in Nigeria both in males and females
were mesocephaly.’ This finding was correct for some investi-
gations carried out in Nigeria, Srilankan and Southern Odisha
in India.”** Some studies carried out about the cranial index
and cranial capacity have been shown in Tables 10 and 11.

In the current study carried out on Tehran University of
Medical Science students, we understood that there was sexual

dimorphism in cranial indices between male and female in the
Iranian population. The shape of skulls for all cases including
both male and female was mesocephaly. It means that despite
dimorphism in cranial index, cranial capacity and brain
weight between the male and female, all the skulls shape for all
cases is mesocephaly.

Conclusion

Considering these differences between male and female cranial
structures can be useful in forensic medicine and designing
neurosurgical and ergonomic devices in addition to an under-
standing about the gender, race, geography, and genetics of
humans related to the past times.

Acknowledgments

The authors of the paper sincerely thank their co-participants
and Tehran University of Medical Sciences.

Conflicts of interest

Author declares no conflicts of interest. [Jli

References

1. Wang J, Thornton J, Kolesnik S, Pierson Jr R. Anthropometry in body
composition: an overview. Annals of the New York Academy of Sciences.
2000;904(1):317-26.

2. Jaberi KR, Kavakebian F, Mojaverrostami S, Najibi A, Safari M, Hassanzadeh G,
et al. Nasofacial anthropometric study among students of Shiraz University
of Medical Sciences, Iran: A population based study. Indian Journal of
Otolaryngology and Head & Neck Surgery. 2019;71(2):206-11.

120

3. Krishan K. Anthropometry in forensic medicine and forensic science-
'Forensic Anthropometry" Internet J Forensic Sci. 2006;2(1).

4. Montagu M, Brozek JC. A handbook of anthropometry. 1960.

5. Ebrahimi B, Madadi S, Noori L, Navid S, Darvishi M, Alizamir T. The stature
estimation from students'forearm and hand length in Hamadan University
of Medical Sciences, Iran. Journal of Contemporary Medical Sciences.
2020;6(5).

Irag Med J | Vol. 4, No. 4, Autumn 2020: 116-121



N. Ghaffari et al.

6.

7.
8.

22.

23.

24.

25.

Adams BJ, Byrd JE. Interobserver variation of selected postcranial skeletal
measurements. Journal of Forensic Science. 2002;47(6):1193-202.
Stewart T. The Human Skeleton in Forensic Medicine. JSTOR; 1962.

Navid S, Mokhtari T, Alizamir T, Arabkheradmand A, Hassanzadeh G.
Determination of stature from upper arm length in medical students.
Anatomical Sciences Journal. 2014;11(3):135-40.

Jabalameli M, Moradi A, Bagherifard A, Radi M, Mokhtari T. Evaluation of
distal femoral rotational alignment with spiral CT scan before total knee
arthroplasty (a study in Iranian population). Archives of Bone and Joint
Surgery. 2016;4(2):122.

Poorhassan M, Mokhtari T, Navid S, Rezaei M, Sheikhazadi A, Mojaverrostami
S, et al. Stature estimation from forearm length: an anthropological study
in Iranian medical students. Journal of Contemporary Medical Sciences.
2017,3(11):270-2.

Weiner JS, Lourie JA. Human Biology, A Guide to Field Methods. 1969.
Acer N, Usanmaz M, Tugay U, Ertekin T. Estimation of cranial capacity in
17-26 years old university students. Int J Morphol. 2007;25(1):65-70.
Mohammed I, MokhtariT, ljaz S, Ngaski AA, Milanifard M, Hassanzadeh G.
Anthropometric study of nasal index in Hausa ethnic population of

northwestern Nigeria. Journal of Contemporary Medical Sciences. 2018;4(1).

Iscan MY. Global forensic anthropology in the 21st century. Elsevier; 2001.
Akhlaghi M, Bakhtavar K, Bakhshandeh H, Mokhtari T, Vasheghani Farahani
M, Allahyar Parsa V, et al. Sex determination based on radiographic
examination of metatarsal bones in Iranian population. International
Jouranl of Medical Toxicology of Forensic Medicine. 2017;7(4):203-7.

Cole C, Eliopoulos C, Zorba E, Borrini M. An anthropometric method for
sex determination from the mandible: test on British Medieval skeletal
collections. Journal of Biological Research-Bollettino della Societa Italiana di
Biologia Sperimentale. 2017;90(1):30-5.

Naikmasur VG, Shrivastava R, Mutalik S. Determination of sex in South
Indians and immigrant Tibetans from cephalometric analysis and
discriminant functions. Forensic Science International. 2010;197(1-3):122.
el-eb.

Umar M, Singh R, Shugaba A. Cephalometric indices among Nigerians. J
Appl Sci. 2006;6(939):42.

Varrela J. Effects of attritive diet on craniofacial morphology: a
cephalometric analysis of a Finnish skull sample. The European Journal of
Orthodontics. 1990;12(2):219-23.

Umar MBT, Singh R, Shugaba Al. Cephalometric indices among Nigerians.
J Applied Sci 2006; 6:939-42.

. Francesquini LJ, Francesquini M, De BLC, Pereira S, Ambrosano G, Barbosa C,

et al. Identification of sex using cranial base measurements. The Journal of
forensic odonto-stomatology. 2007;25(1):7-11.

Franco FCM, Araujo TMd, Vogel CJ, Quintdo CCA. Brachycephalic,
dolichocephalic and mesocephalic: Is it appropriate to describe the face
using skull patterns? Dental Press J Orthod. 2013;18(3):159-63.

Golalipour MJ. The effect of ethnic factor on cephalic index in 17-20 years
old females of north of Iran [Efecto del factor étnico en el indice cefalico en
mujeres entre 17y 20 afios de edad del norte de Iran]. International Journal
of Morphology. 2006;24(3):319-22.

Franco FCM, Araujo TMd, Vogel CJ, Quintdo CCA. Brachycephalic,
dolichocephalic and mesocephalic: is it appropriate to describe the face
using skull patterns? Dental Press Journal of Orthodontics. 2013;18:159-63.
Golalipour M, Hosseinpour K. Estimation of the cranial capacity and

brain weight of Iranian female newborns. European Journal of Anatomy.
2019;10(2):49-52.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Original
Gender Dimorphism Using Cephalometry

Courchesne E, Chisum HJ, Townsend J, Cowles A, Covington J, Egaas B, et al.
Normal brain development and aging: quantitative analysis at in vivo MR
imaging in healthy volunteers. Radiology. 2000,216(3):672-82.

Moore KL, Persaud T, Keith L, Oleszczuk JJ. Before We Are Born: Essentials
of Embryology and Birth Defects. Journal of the American Association of
Gynecologic Laparoscopists. 1999;6(1):124—.

Jahanshahi M, Golalipour M, Heidari K. The effect of ethnicity on

facial anthropometry in Northern Iran. Singapore medical journal.
2008;49(11):940-3.

Kurnia C, Susiana S, Husin W. Facial indices in Chinese ethnic students aged
20-22. Journal of Dentistry Indonesia. 2013;19(1):1-4.

Akhlaghi M, Khalighi Z, Vasigh S, Yousefinejad V. Sex determination using
mandibular anthropometric parameters in subadult Iranian samples.
Journal of forensic and legal medicine. 2014;22:150-3.

Akhlaghi M, Moradi B, Hajibeygi M. Sex determination using
anthropometric dimensions of the clavicle in Iranian population. Journal of
Forensic and Legal Medicine. 2012;19(7):381-5.

Seyed Hassan Eftekhar vaghefi Fg, Leila Elyasi, Saeedreza Amirian.
Evaluating Anatomical Dimensions Using in Cephalometric of 18-20
Year-Old Girls Southern Iran Advanced Pharmacy Education & Research.
2018;8:127-9.

Dodangheh M, Mokhtari T, Mojaverrostami S, Nemati M, Zarbakhsh S,
Arabkheradmand A, et al. Anthropometric Study of the Facial Index in the
Population of Medical Students in Tehran University of Medical Sciences.
GMJ Medicine. 2018;2(1):51-7.

Eboh DE, Okoro EC, Iteire KA. A cross-sectional anthropometric study of
cranial capacity among Ukwuani people of South Nigeria. The Malaysian
journal of medical sciences: MIMS. 2016,23(5):72.

Lalwani M, Yadav J, Arora A, Dubey B. Sex identification from cranial capacity
of adult human skulls. Journal of Indian Academy of Forensic Medicine.
2012;34(2):128-31.

Ankney CD. Sex differences in relative brain size: The mismeasure of woman,
too? Intelligence. 1992;16(3-4):329-36.

Sangeetha K SMB. Estimation of the cranial capacity in dry human skull
bones. Int J Anat Res. 2018,6(2.2):5181-5.

Nooranipour M, Farahani RM. Estimation of cranial capacity and

brain weight in 18-22-year-old Iranian adults. Clinical neurology and
neurosurgery. 2008;110(10):997-1002.

Woo EJ, Jung H, Tansatit T. Cranial index in a modern people of Thai
ancestry. Anatomy & cell biology. 2018;51(1):25-30.

Odokuma E, Akpuaka F, Igbigbi P, Otuaga P, Ejebe D. Patterns of cephalic
indexes in three West African populations. African Journal of Biotechnology.
2010,9(11).

Kpela T, Danborno B, Adebisi S, Ojo S. Anthropometric study of cephalic
index of adult, Tiv and Idoma ethnic group of North Central Nigeria.

Global Advance Research Journal of Medicine and Medical Sciences.
2016;5(4):109-15.

llayperuma I. Evaluation of cephalic indices: a clue for racial and sex
diversity. Int J Morphol. 2011;29(1):112-7.

Nair SK, Anjankar VP, Singh S, Bindra M, Satpathy D. The study of cephalic
index of medical students of central India. Asian Journal of Biomedical and
Pharmaceutical Sciences. 2014:4(28).

Orish C, Ibeachu P. Craniometric indices of Nigeria skulls. Int J Anat Appl
Physiol. 2016;2(1):6-13.

Patro S, Sahu R, Rath S. Study of cephalic index in Southern Odisha
population. J Dent Med Sci. 2014;13(1):41-4.

This work is licensed under a Creative Commons Attribution-NonCommercial 3.0 Unported License which allows users to read, copy, distribute and make derivative works
for non-commercial purposes from the material, as long as the author of the original work is cited properly.

Irag Med J

Vol. 4, No. 4, Autumn 2020: 116121

https://doi.org/10.22317/imj.v4i4.899 121



