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ABSTRACT

Facial cephalometry is of great relevance in fo-
rensic civil and criminal investigations. Nigeria is
divisible into six distinct North-Central, North-East,
North-West, South-East, South-South and South-
West geopolitical regions. It is composed of over
250 ethnic groups with the Yorubas and Fulanis
as arguably the second and fourth largest ethnic
groups. There is paucity of studies which investi-
gated three-dimensional facial cephalometry in Fu-
lanis. Therefore, in order to further provide miss-
ing normative reference biometrics data of Fulanis
of Nigeria, this study examined three-dimensional
digital cephalometry biometrics of the face, eyes,
nose and mouth in Fulanis in comparison with those
of their neighboring Yorubas who are co-residents
of llorin, Kwara State in the North Central region
of Nigeria. Age, Height, Bodyweight and facial pho-

tographs of non-related 25 Fulani males and 25
Yoruba males whose ethnic groups were confirmed
by three generations (paternal and maternal) were
collected with informed consent. Three-dimension-
al biometric data of the antero-median aspects of
the face, the eyes, nose and mouth were computed
and statistically analyzed with p<0.05. Overall, the
findings of the present study showed that Fulanis
are of Hyperleptoprosopic or very long narrow face
type and Mesorrhine or medium nose type in con-
trast with Leptoprosopic or long narrow face type
and Plattyrrhine or broad nose type of their neigh-
boring Yorubas who are co-residents of llorin in
Kwara State of the North Central region of Nigeria.
In addition, the Fulanis are of smaller eye fissure
width, but higher mouth width compared with their
co-resident Yorubas.

Keywords: facial cephalometry, three-dimen-
sional biometrics, Fulanis, Yorubas, Nigeria

INTRODUCTION

The face extends from the forehead to the chin
and forms the anterior part of the head. It is the
best feature which distinguishes an individual [1,2].
This makes facial appearance, shape and biomet-
rics vital for human identification and recognition,
communication, determination of facial symmetry
and beauty [1]. Facial cephalometry involves quan-
titative evaluation of standardized measurements of
the dimensions of component parts of the face with
relation to specific cephalometric reference points
or landmarks to assess biological variability within

and among different human populations [2]. The
face includes the eyes, nose, mouth and cheeks [1].
Hence, biometrics of antero-median aspects of the
face, eyes, nose and mouth are individually and/or
collectively used for facial identification and recog-
nition in civil and criminal investigations.
Cephalometric measurements could be taken di-
rectly on the living body (one-dimensional anthro-
pometry) or on digital images obtained through
imaging techniques such as photography, x-ray
technology and magnetic resonance imaging (two-
or three-dimensional anthropometry) [2]. One-di-
mensional anthropometry (1D) involves the place-
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ment of calipers or measuring tapes on soft-tissue
landmarks for reading standardized distances be-
tween the landmarks [3]. There are demerits asso-
ciated with 1D anthropometry such as time-inten-
siveness, demand for patience of subjects, errors
of measurements via soft-tissue displacement, lim-
ited shape information and differences in readings
by one or more operators [3]. These demerits are
resolved via digital biometric measurements on
images since landmarks and measurements are
carried out on images at convenience. In addition,
biometric readings on images are automatic and
dependent on algorithms devoid of reading errors
due to personal inadvertent failings.

Environmental factors such as climate conditions
have been previously established to have strong ef-
fects on genetic structures of ethnic groups. These
effects resulted in varied genetic structuring, ge-
netic stratifications and population genetic classifi-
cations even within populations historically belong-
ing to same ethnic and regional groups [4,5]. This
emphasizes the need for provision of biometric data
of different ethnic groups across different regions
of environmental and genetic influences.

Nigeria is located in West Africa and it is one-
sixth of Africa’s total population. Nigeria is divisible
into six distinct North-Central, North-East, North-
West, South-East, South-South and South-West ge-
opolitical regions. It is composed of over 250 eth-
nic groups with a population of over 140 million in
the last national census conducted in 2006 [6]. The
Yorubas and Fulanis are arguably the second and
fourth largest ethnic groups of Nigeria [6].

The Fulanis are claimed to have originated from
Egypt or Upper Nile Valley, and believed to have
spread out from Guinea, Mauritania and Senegal of
West Africa about 1,000 years ago, and arrived at
the Lake Chad Basin about 500 years ago [7]. The
Fulanis founded many theocratic states such as Soko-
to or Takrur and Massina [7], and are resident in
many African countries such as Nigeria, Chad, Ethio-
pia, Niger, Senegal and Sudan. Fulanis usually travel
over great distances with their cattle herds; however,
some Fulanis live in permanent settlements [7].

llorin is a Yoruba town but cosmopolitan and
comprising of residents belonging to different eth-
nic groups such as Yorubas, Fulanis, Hausas, Nu-
pes and others. llorin is the capital city of Kwara
State in the North Central region of Nigeria [6].
There are reports of 1D cephalometry [2], 3D dig-
ital anthropometry [3,8] and 3D photogrammetry
[9] of the face of Yorubas in literature. Hence, the
3D digital facial cephalometry of the face, eyes,
nose and mouth of Yorubas who are neighbors and

co-residents of Fulanis of llorin in this study is only
for comparative purposes in order to provide bi-
ometric data of residents living under same genetic
and environmental conditions.

Few studies evaluated 1D facial cephalometry in
Fulanis [10] of Nigeria. However, there is paucity or
no reports of 2D or 3D facial cephalometry in Fulanis
resident in Nigeria as a single and separate ethnic
entity. Therefore, in order to further provide missing
normative reference biometrics data of Fulanis of Ni-
geria, this study examined three-dimensional digital
cephalometry biometrics of the face, eyes, nose and
mouth in Fulanis in comparison with those of their
neighboring Yorubas who are co-residents of llorin,
Kwara State in the North Central region of Nigeria.

MATERIALS AND METHODS

Ethical approval

This research work was approved by the Univer-
sity of llorin Ethical Review Committee (UERC) with
approval number UERC/ASN/2018/1261. Experi-
mental procedures were carried out in accordance
with the National Ethics and Operational Guidelines
for Research on Human Subjects, the Number code
(1947); the World Medical Association Declaration
of Helsinki (1964) and its amendments, the Helsin-
ki Declaration of 1975, as revised in 2000 and the
Council of International Organization of Medical
Sciences (CIOMS) guidelines of 1993 as stated on
the research policy of the UERC.

Determination of sample size

and samples collection

Fifty healthy and unrelated males (25 Fulanis
and 25 Yorubas) were selected from volunteers
amongst individuals of Fulani and Yoruba ethnic
groups resident in llorin, Kwara State using purpo-
sive random sampling technique [3,8,11-13].

The aims and objectives of the study were ver-
bally explained to all subjects. Consent forms were
distributed to the volunteers to seek their informed
consent, and each subject signed the Consent Form
to indicate given approval. Data on age in years,
height in meters, bodyweight in kilograms and fa-
cial photographs were obtained from each subject
only when confirmed as Fulanis and Yorubas by
three generations (parents and grandparents).

Procedures for taking facial photographs

1. At the photometry point, a 300 mm square box
was marked on a white cardboard behind the
head of each subject with which the subject’s
facial photographs were taken.
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2. Two reference points of a linear distance of 300
mm were manually marked on the square box.

3. The subjects were asked to remove any visible
facial accessories that can obscene the faces.

4. The head of each subject was adjusted to ana-
tomical position.

5. The subjects were asked to look straight and for-
ward as the pictures were taken.

6. A 900 mm distance was ensured from the cam-
era standing point to the photometry point.

7. The pictures were taken with the aid of a 3D dig-
ital camera held on a camera tripod stand with
adjustable height, while the camera was fixed to
the height of each subject.

Definitions of terminologies of measured
cephalometric parameters

The point on the hairline in the
midline of the forehead. It cannot be

.(rt':;h'on determined on a bald head, thus no
’ individual with a bald head was used
in this study [2,3,8,11,14,15].
The smooth prominence between the
Glabella - .
(@): fayebrpws which connects the supercil-
) iary ridges [3,11,16].
Zvsion The most lateral point on the soft
(z);g)° tissue contour of the zygomatic arch

[3,11,16].

Exocanthion
(ex):

The soft tissue point situated at the
outer commissure of each eye fissure
[14,16].

Endocanthion

(en):

The soft tissue point situated at the
inner commissure of each eye fissure
[14,16].

Maxillofrontale
(mf):

The soft tissue point situated at each
lateral margin of the base of the nasal
root at the level of the endocanthion
[12,16].

The point in the midline of both the
nasal root and the nasofrontal su-
ture. The slight ridge on which it is

:‘:;?'on situated can be felt by the observer’s
’ fingernail. This point is above the line
that connects the two inner canthi
[2,12,15,17,18].
Alare The most lateral point on the ala of
(al): the nose [12,16].
Pronasale The most protruded point of the apex
(prn): of the nose [12,16].
The point on the living body where
Subnasale the nasal septum between the nos-
(sn): trils merges with the upper cuta-

neous lip in the midsagittal plane
[2,12,15,17,18].

The imaginary point at the crossing
of the vertical facial midline and the

?sttc;r;lon horizontal labial fissure between gen-
) tly closed lips, with teeth shut in the
natural position [14,15,17,18].

Cheilion The point located at each labial com-

(ch): missure [14,15,17-19].

Cri The point on each elevated margin of
rista . . -
hiltri (cph): the philtrum just above the vermilion

P " line [14,15,17-19].

Labiale The midpoint of the upper vermilion

superius (Is):

Labiale
inferius (li):

line [14,15,17-19].

The midpoint of the lower vermilion
line [14,15,17-19].

The midpoint on the labiomental
soft tissue contour. It determines the
lower border of the lower lip or the
upper border of the chin. It corre-
sponds with the mentolabial ridge
[14,15,17-19].

The lowest median landmark on the
lower border of the mandible and is
the lowest point used in measuring fa-
cial height. It is identified by palpation
and is identical to the bony gnathion.
It is also referred to as the Menton
[14,15,17-19].

Sublabiale (sl):

Gnathion (gn):

Cephalometric evaluations of dimensions

of the face

Distances of the Facial Width (zygion to zygion),
Total Face Height (trichion to gnathion) and Mor-
phological Face Height (nasion to gnathion) were
computed in this study (Figure 1). Facial Index (Fl)
was calculated as the percentage proportion of
Morphological Face Height to Facial Width.

Evaluations of cephalometric parameters

of the eyes

Distances of the Biocular Distance (exocanthion
to exocanthion), Eye fissure Width (exocanthion to
endocanthion) and Interocular Distance (endocan-
thion to endocanthion) were computed in this study
(Figure 1). Canthal Index (Cl) was calculated as the
percentage proportion of Interocular Distance to
Biocular Distance.

Evaluations of cephalometric parameters

of the nose

Distances of the Width of the nasal root (maxil-
lofrontale to maxillofrontale), Nose Height or Nose
Length (nasion to subnasale), Nose Width (alare to
alare), Nasal Bridge Length (nasion to pronasale)
and Nasal Tip Protrusion (subnasale to pronasale)
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were evaluated in this study (Figure 1). Nasal Index
(NI) was calculated as the percentage proportion of
Nose Width to Nose Height.

Evaluations of cephalometric parameters

of the mouth

Distances of the Width of the Mouth: (cheilion
to cheilion), Width of the Philtrum: (crista philtri to
crista philtri), Height of the Skin portion of the Up-
per Lip (subnasale to labiale superius), Upper Lip
Height (subnasale to stomion), Vermilion Height of
the Upper Lip (labiale superius to stomion), Ver-
milion Height of the Lower Lip (stomion to labiale
inferius), Lower Lip Height (stomion to sublabiale)
and Height of the Skin portion of the Lower Lip
(labiale inferius to sublabiale) (Figure 1).

Procedures for calculating biometric

parameters of the face, eyes, nose and mouth

On the facial image, the selected cephalometric
landmarks were identified based on definitions of
such landmarks from existing literatures [3,8,11,14],
and marked using Adobe Photoshop brushes. The
two referenced points which represent the distance
of 300 mm were equally marked using Adobe Pho-
toshop brushes. The number of pixels across the
two reference points represented the given dis-
tance and was then used to determine the actual
life size or distance between any other two points
of facial parameters detected on the image using
trigonometric and geometric theories. Since some
of the points were not at the same horizontal or

vertical levels, the actual distance was converted
using the pixels of the two reference points and
their computed distance as read by the Adobe Pho-
toshop. The size of each image was divided by 2
to reduce the image size on the Adobe Photoshop
before conversion.

For example, the Total Facial Height (TFH) is de-
fined as the linear distance between the Trichion
and Gnathion. The TFH computed by the Adobe
Photoshop was converted to actual life size or dis-
tance as follows:

Manually computed dis-

tance between the two =300 mm
reference points (X):
Computed distance X —~ 323 mm

using Adobe Photoshop:

Computed TFH distance
between selected two
anthropometric
reference points using
Adobe Photoshop:

Conversion of comput-
ed TFH distance to life
size:

=330/2 =165 mm.

=165 x 300/323 mm =153 mm.

Statistical analysis

Computed data were statistically analyzed using
the statistical package for the social science soft-
ware (SPSS Statistics version 23.0) developed by
the International Business Machines Corporation
(IBM). Data were presented as Mean * Standard
Deviation (SD) with determination of level of signif-
icance at p-values < 0.05.

tr trichion

g glabella

mf maxillofrontale
ex exocanthion
en endocanthion
n nasion

zy zygion
prn pronasale

al alare

sn subnasale
cph crista philtri
ch cheilion

Is labiale superius
sto stomion

li labiale inferius
sl sublabiale

gn gnathion.

Fig.1 Cephalometric features and landmarks of the face, eyes, nose and mouth.
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RESULTS AND DISCUSSION

Age, Height, Bodyweight and Body Mass

Indices of Fulanis and Yorubas

The Age, Bodyweight and Height for Fulani sub-
jects ranged from 20 to 80 years, 51 to 66 kg and
1.57 to 1.81 m, respectively. The mean values for
Age and Body Mass Index for Fulanis were 35.20
years and 20.41 kg/m2, respectively. The Age, Body-
weight and Height for Yoruba subjects ranged from
20 to 25 years, 51 to 81 kg and 1.60 to 1.84 m, re-
spectively. The mean values for Age and Body Mass
Index for Yorubas were 21.87 years and 21.62 kg/
m2, respectively.

These observations implied that the Fulani sub-
jects tended to be of lower bodyweight and height
compared with those of Yoruba subjects used in
this study. In addition, both Fulanis and Yorubas
had normal BMI classification with values between
18.5 and 25.0 kg/m2.

3D biometric measurements of the face and

face types of Fulanis and Yorubas of llorin in

North Central region of Nigeria

Statistical analyses showed non-significant
(p>0.05) higher mean value of Total Face Height
in Fulanis compared with Yorubas as presented in
Table 1. Contrariwise, there were non-significant
(p>0.05) lower mean values of Morphological Face
Height and Face Width in Fulanis compared with
Yorubas as presented in Table 1. Fulanis had higher
value of Fl of 97.4 compared with their neighbor-
ing Yorubas with FI of 93.5 (Table 1).

The face is classified, based on the Facial or
Prosopic Index (Fl), as Hypereuroprosopic or very

short broad face (FI <79.9), Europrosopic or short
broad face (FI 80.0-84.9), Mesoprosopic or me-
dium round face (FI 85.0-89.9), Leptoprosopic
or long narrow face (FI 90.0-94.9) and Hyper-
leptoprosopic or very long narrow face (FI >95.0)
[3,10,11,14,20,21].

The results of Fl (97.4 in Fulanis and 93.5 in
Yorubas of llorin in North Central region of Nigeria)
obtained in the present study implied that Fulanis
have the Hyperleptoprosopic or very long narrow
face type while Yorubas have the Leptoprosopic or
long narrow face type.

3D biometric Face types of Fulanis and

Yorubas of llorin in North Central region

of Nigeria in comparison with previous

1D studies in ethnic groups within and

outside Nigeria

The Hyperleptoprosopic or very long narrow
face type in Fulanis (FI: 97.4) resident in llorin
of North Central region of Nigeria in the present
study is in agreement with those of Maina et al.
(2012) [10] which reported the Hyperleptoprosopic
or very long narrow face type as the dominant face
type in Fulanis of Gombe State in North Eastern
region of Nigeria. In addition, the Leptoprosopic
or long narrow face type in Yorubas resident in II-
orin of North Central region of Nigeria in the pres-
ent study is in agreement with those of Akinlolu
(2016a) [3] which reported the Leptoprosopic or
long narrow face type in Yorubas of Osun State in
the South Western region of Nigeria.

Furthermore, the Hyperleptoprosopic and
Leptoprosopic face types observed in Fulanis and
Yorubas, respectively, who are residents of llorin

Table 1. Comparative biometric measurements (mean * standard deviation, mm) of the antero-median aspects of
the Face between Fulani and Yoruba ethnic groups

Cephalometric Parameters Fulani
Total Face Height 164.0 = 2.65
Facial Width 78.0 £2.93
Morphological Face Height 76.0 £2.90
Facial Index 97.4

Yoruba p-value
155.0 £10.62 0.45
93.0 £2.86 0.42
87.0 £ 3.17 0.45
93.5 NIL

Table 2. Comparative biometric measurements (mean * standard deviation, mm) of the Eyes between Fulani and
Yoruba ethnic groups

Cephalometric Parameters Fulani

Biocular Distance 76.0 £ 8.0
Interocular Distance 31.0£ 3.0
Eye Fissure Width 26.0+2.0

Canthal Index 40.8

Yoruba p-value
79.0+ 3.0 0.98
29.0+£5.3 0.90
28.0 £ 4.6 0.92

36.7 NIL
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of North Central region of Nigeria in the present
study differ with those of previous 1D studies which
reported the Mesoprosopic face type in males of
Benins (FI: 87.98), aged 16 to 35 years, in Edo
State of South - South region of Nigeria [22], in
males of Malays (FI: 90.85) of South-East Asia,
aged 19 to 30 years [21] and in males of Indians
(FI: 87.19) of Asia, aged 18 to 22 years [23]. It must
be noted that Nigerians are blacks and of expected
different face type compared with Asians. Hence,
the similar Mesoprosopic face type reported in Be-
nins of South - South region of Nigeria by Omotoso
et al. (2011) [22] in agreement with those of Malays
and Indians who are Asians must have been due
to errors of readings of 1D data. This confirms the
reliability of 3D biometrics data over those of 1D
studies.

3D biometric measurements of the eyes of

Fulanis and Yorubas of llorin in North

Central region of Nigeria

Statistical analyses showed non-significant
(p>0.05) higher mean value of Interocular Distance
in Fulanis compared with Yorubas as presented in
Table 2. Contrariwise, there were non-significant
(p>0.05) lower mean values of Biocular Distance
and Eye Fissure Width in Fulanis compared with
Yorubas as presented in Table 2. Fulanis had higher
value of Cl of 40.0 compared with their neighbor-
ing Yorubas with Cl of 36.7 (Table 2).

The authors are not aware of any study which
previously reported 1D or 3D biometrics of the
eyes of Fulanis resident in Nigeria for comparative
analyses. Hence, the reported biometric data of the
eyes of Fulanis in this study are novel and of impor-
tance in forensic determinations.

3D biometric measurements of the eyes of

Fulanis and Yorubas of llorin in North

Central region of Nigeria in comparison with

previous 1D studies in ethnic groups within

and outside Nigeria

Comparisons of mean values of Biocular Dis-
tance showed lower values in Fulanis: 76 and
Yorubas: 79 of llorin of North Central region of Ni-
geria in the present study when compared to those
of previous 1D anthropometric studies in Kalabaris
of Rivers State: 103.9, aged 16 to 18 years [24],
ljaws of Bayelsa State: 110.91, aged 22 to 40 years
[25], and Ibibios of Akwa Ibom State: 111.5, aged 18
to 80 years [26], all in the South - South region of
Nigeria.

In comparison with ethnic groups outside Ni-
geria, the Fulanis of Nigeria in the present study

had a similar mean value of Biocular Distance of
76 compared with those of 1D studies in Angolans
of Southern Africa: 76.3, aged 18 to 30 years [17].
However, both Fulanis and Yorubas of Nigeria in
the present study had lower mean values of 76 and
79 respectively when compared with those of 1D
studies in African Americans: 96.6, aged 18 to 30
years and North American Whites: 89.4, aged 18 to
30 years, males [17].

Comparisons of mean values of the Interocular
Distance showed higher values in Fulanis: 31 and
Yorubas: 29 resident in llorin of North Central re-
gion of Nigeria in the present study when compared
with those of previous 1D anthropometric studies in
Kalabaris of South — South region of Nigeria: 18.5
[24] and Angolans of Southern Africa: 28.3 [17].
In contrast, comparisons of mean values of the In-
terocular Distance in Fulanis: 31 and Yorubas: 29
resident in llorin of North Central region of Nige-
ria in the present study showed lower values when
compared to those of previous 1D anthropometric
studies in ljaws of South — South region of Nigeria:
42.37 [25], Ibibios of South — South region of Ni-
geria: 35.2 [26], African Americans: 35.8 [17] and
North American Whites males: 32.9 [17].

Canthal Indices of Fulanis and Yorubas of

llorin in North Central region of Nigeria

in comparison with other ethnic groups

of Nigeria

Statistical analyses showed that Fulanis had high-
er value of Cl of 40.8 compared with their neigh-
boring Yorubas with Cl of 36.7 (Table 2).

The Cl values were higher in Fulanis: 40.8 and
Yorubas: 36.7 of llorin of North Central region of
Nigeria examined in the present study when com-
pared with those of previous 1D anthropometric
studies in males of Kalabaris of Rivers State: 17.84
[24] and Ibibios of Akwa Ibom State: 31.64 [26] in
the South - South region of Nigeria.

3D biometric measurements of the nose of

Fulanis and Yorubas of llorin in North

Central region of Nigeria

Statistical analyses showed non-significant
(p>0.05) higher mean values of Nose height and
Nose Width in Fulanis compared with Yorubas as
presented in Table 3. Contrariwise, there were
non-significant (p>0.05) lower mean values of
Width of the Nasal Root, Nasal Bridge Length and
Nasal Tip Protrusion in Fulanis compared with
Yorubas as presented in Table 3. Fulanis had lower
value of NI of 84.6 compared with their neigbour-
ing Yorubas with NI of 88.9 (Table 3).
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Table 3. Comparative biometric measurements (mean * standard deviation, mm) of the Nose between Fulani and
Yoruba ethnic groups

Cephalometric Parameters Fulani
Width of Nasal Root 16.0 £ 3.0
Nasal Bridge Length 31.0+£8.0
Nasal Tip Protrusion 7.0%1.2
Nose Height 39.0 £1.68
Nose Width 33.0£0.93
Nasal Index 84.6

Yoruba p-value
19.0£0.5 0.54
34.0£5.0 0.95

7.2+ 3.1 0.89
36.0 £ 3.52 0.93
32.0 £2.82 0.98

88.9 NIL

Table 4. Comparative biometric measurements (mean * standard deviation, mm) of the Mouth between Fulani
and Yoruba ethnic groups

Cephalometric Parameters Fulani
Width of the Mouth 42.3+£9.0
Upper Lip Height 17.0£2.0
Height of Skin portion of Upper Lip 14.0 £ 6.5
Lower Lip Height 11.0+2.0
Height of Skin portion of Lower Lip 45+3.0
Width of the Philtrum 15.0 £ 6.0
Vermillon Height of Upper Lip 7.0+£2.0
Vermillon Height of Lower Lip 8.7£5.0

There is paucity of studies which examined bi-
ometrics of Width of Nasal Root and Nasal Bridge
Length in Nigerians for comparative analyses.
Hence, comparative analyses of mean values of
Width of Nasal Root with ethnic groups outside
Nigeria showed lower values in Fulanis: 16 and
Yorubas: 19 of Nigerians when compared to those
of previous 1D anthropometric studies in African
Americans: 27, aged 18 to 30 years (Porter, 2004)
and North American Whites: 19.6 males (Porter,
2004). However, Fulanis of Nigeria had a lower
mean value of 16 compared with those of previous
1D anthropometric study in Chinese: 18.3, aged 18
to 66 years [27].

3D biometric measurements of the nose of

Fulanis and Yorubas of llorin in North

Central region of Nigeria in comparison

with 1D studies in ethnic groups

outside Nigeria

In addition, evaluated mean values of Nasal
Bridge Length showed lower values in Fulanis: 31
and Yorubas: 34 of Nigerians in the present study
when compared to those of previous 1D anthropo-
metric studies in African American males: 45.4,
aged 18 to 30 years and North American White
males: 50 [18].

Yoruba p-value
39.8 £15.0 0.93
21.0+£5.0 0.33
12.0£8.0 0.86
13.0+£3.0 0.88

4.0*1.0 0.42
13.0+£7.0 0.84
10.0 2.7 0.42
12.0£7.0 0.73

Nose types of Fulanis and Yorubas of llorin

in North Central region of Nigeria

Statistical analyses showed that Fulanis had low-
er value of NI of 84.6 compared with their neigh-
boring Yorubas with NI of 88.9 (Table 3).

The nose is classified, based on the NI as leptor-
rhine or long narrow nose (NI <69.90), mesorrhine
or medium nose (NI 70.0-84.90) and platyrrhine or
broad nose (NI >85.0) [12,28,29]. The leptorrhine
nose type is characteristic of Caucasians while the
mesorrhine and platyrrhine nose types are associ-
ated with Caucasoids of Indo-Aryan ancestry and
Blacks [12,28]. The observed NI of 84.6 in Fulanis
and NI of 88.9 in Yorubas of llorin of North Central
region of Nigeria in the present study implied that
Fulanis have the mesorrhine nose type while the
Yorubas have the platyrrhine nose type.

3D biometric Nose types of Fulanis and

Yorubas in comparison with 1D studies

in other ethnic groups of Nigeria

The mesorrhine nose type in Fulanis (NI: 84.6)
of llorin of North Central region of Nigeria in
the present study is similar to those of previous
1D studies which reported the mesorrhine nose
type in Hausa males (NI: 71) aged 17 to 25 years,
in Kano, Kano State of North - Western region
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of Nigeria [30], but differ with those of previous
1D studies in the South — South region of Nigeria
which reported platyrrhine nose type of males of
Benins (NI: 97.65), aged 21 to 25 years, of Edo
State [22], Isokos (NI: 92.35), aged 18 to 35 years,
in Delta State [31] and Igbos (NI: 95.8), aged 18 to
30 years, resident in Delta State [32], Okrikas (NI:
86.23), aged 21 to 30 years, of Rivers State [33]
and Ekpeyes (NI: 93.72), aged 18 to 32 years, of
Rivers State [29].

The plattyrrhine nose type (NI: 88.9) observed
in Yorubas of llorin of Kwara State of North Central
region of Nigeria in the present study is in agree-
ment with previous 1D studies which reported the
platyrrhine nose type in Yoruba males (NI: 90.0)
resident in Osun and Oyo States, aged 18 to 30
years of South West region of Nigeria [32] and
Yoruba males resident in Kano State of North West
region of Nigeria (NI: 100) [30]. However, the plat-
tyrrhine nose type (NI: 88.9) in Yorubas of llorin
of North Central region of Nigeria in the present
study differ from those of previous 1D studies which
reported mesorrhine nose type in males of Andonis
(NI: 79.83) [33] and lkwerre males of River State
(NI: 84.81) [29] of South - South region of Nigeria.

Nose types of Fulanis and Yorubas in

comparison with 1D studies in ethnic

groups outside Nigeria

In comparison with ethnic groups outside Nige-
ria but within Africa, the reported mesorrhine nose
type in Fulanis of Nigeria (NI: 84.6) is in contrast
with the plattyrrhine nose type in 1D nose study in
Angolan males (NI: 93), aged 18 to 30 years [17].
However, the reported mesorrhine nose type in
Fulanis of Nigeria (NI: 84.6) in the present study
is similar with those of reported mesorrhine nose
type in Arabs (NI: 74.48), Indians (NI: 72.4) and
Singaporeans (NI: 72.4) [28] possibly because the
Fulanis are of closer ancestry with Arabs with nar-
rower nose type compared with Blacks.

The plattyrrhine nose type (NI: 88.9) observed
in Yorubas of the present study differs with pre-
vious 1D studies which reported mesorrhine nose
type in African American males (NI: 83.2) [17].

3D biometric measurements of the mouth of
Fulanis and Yorubas of llorin in North
Central region of Nigeria in comparisons
with ethnic groups within and outside Nigeria
Statistical analyses showed non-significant
(p>0.05) higher mean values of Width of the Mouth,
Height of Skin portion of Upper Lip, Height of Skin
portion of Lower Lip and Width of the Philtrum

in Fulanis compared with Yorubas as presented in
Table 4. Contrariwise, there were non-significant
(p>0.05) lower mean values of Upper Lip Height,
Lower Lip Height, Vermillon Height of Upper Lip
and Vermillon Height of Lower Lip in Fulanis com-
pared with Yorubas as presented in Table 4.

Mean values of Mouth Width were lower in Fu-
lanis: 42.3 £ 9.0 mm and Yorubas: 39.8 £15.0 mm
(Table 4) in the present study, when compared with
those of previous 1D anthropometric studies in
males of Hausa: 49.5, Igbos: 54.3 and Yorubas: 53
[19] resident in same llorin of North Central region
of Nigeria, aged 18 to 30 years. The reported dif-
ferences in 1D and 3D data could be due to reading
errors of 1D anthropometry.

In comparison with 1D mouth studies in males
of ethnic groups outside Nigeria, there were low-
er mean values of Mouth Width in Fulanis: 42.3
9.0 mm and Yorubas: 39.8 +15.0 mm (Table 4) of
llorin of North Central region of Nigeria when com-
pared with Angolans of Southern Africa: 54.4, aged
18 to 30 years [17], Malaysians of South East Asia:
48.8, aged 18 to 25 years [34], African Americans:
53.7, aged 18 to 30 years (Porter, 2004) and North
American Whites: 54.5 of North America [18].

Computed mean values of Height of skin portion
of upper lip of 14 in Fulanis (Table 4) was higher
than those of previous 1D anthropometric studies
in males of Hausas: 11, Yorubas: 11 and Igbos: 10.9
[19] resident in same llorin of North Central re-
gion of Nigeria, but lower than those of Malaysian
males: 13.1 [34]. In addition, computed mean val-
ues of Height of skin portion of upper lip of 12 in
Yorubas (Table 4) was similar to those of previous
1D anthropometric studies in males of Hausas: 11,
Yorubas: 11 and Igbos: 10.9 [19] resident in the
same llorin of North Central region of Nigeria, but
lower than those of Malaysian males: 13.1 [34].

The computed mean value of Upper Lip Height
of 17 in Fulanis of Nigeria (Table 4) was lower when
compared with previous 1D anthropometric studies
in Hausa males: 21.2, Igbo males: 21.8 and Yoru-
ba males: 21.9 in same llorin of North Central re-
gion of Nigeria [19], and in Malaysian males: 22.7
[34]. However, the computed mean value of Upper
Lip Height in Yorubas: 21 (Table 4) was similar to
of previous 1D anthropometric studies in Yoruba
males: 21.9 and Igbo males: 21.8 [19] in the same
llorin of North Central region of Nigeria, but lower
than those of Malaysian males: 22.7 [34].

The mean values of Vermilion Height of Upper
Lip in Fulanis: 7.0 and in Yorubas: 10 (Table 4)
were similar to those of previous 1D anthropomet-
ric studies in males of Hausas: 8.1, Yorubas: 9.2
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and Igbos: 8.2 [19] in the same llorin of North Cen-
tral region of Nigeria, and with those of Malaysians:
9.8 [34].

Computed mean value of Vermilion Height of
Lower Lip in Fulanis: 8.7 (Table 4) was similar to
those of previous 1D anthropometric studies in
males of Yorubas: 8.6, Hausas: 9.1 and Igbos: 8.9
[19] in the same llorin of North Central region of
Nigeria. In contrast, the computed mean value of
Vermilion Height of Lower Lip in Yorubas: 12.0 (Ta-
ble 4) was higher than those of previous 1D anthro-
pometric studies in males of Yorubas: 8.6, Hausas:
9.1 and Igbos: 8.9 [19] in the same llorin of North
Central region of Nigeria; but same with those of
Malaysian males: 12 [34].

CONCLUSIONS

Overall, the findings of the present study pro-
vide novel 3D biometric cephalometry of the face,
eyes, nose and mouth of Fulanis resident in Nigeria
which are not available in literature. The Fulanis
of Nigeria are of Hyperleptoprosopic or very long
narrow face type and Mesorrhine or medium nose
type in contrast with Leptoprosopic or long narrow
face type and Plattyrrhine or broad nose type of
their neighboring Yorubas who are co-residents of
llorin in Kwara State of the North Central region of
Nigeria. In addition, the Fulanis are of smaller eye
fissure width, but higher mouth width compared
with their neighboring Yorubas who are co-resi-
dents of llorin in Kwara State of the North Central
region of Nigeria.
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Lhgbphwih {yniuphu-Ykumpnuwlw ypowih
hinphugh $nywuputiph nbdph, wspbph, peh L
ppwup pYwihtu YEuuwswihnipniup

Unblwjw Uyhuinint', Unonin, Snwinuy?, Swpphtip Eppunw®

'UWuwwndhwih  wdpphnt, Owniywnih  pdolughnwywu
nwotwjht hwdwuwpwu, PEunts bwhwug, Lhgbiphw
2Uuwwinndhwih wdphnu, binppup hwdwuwpwu, binphu,
Lbjwpw bwhwug, Lhgbiphw

SUuwwindhwyh wdphnu, EYpphh wyEnwlwu hwdwuwpw,
Unn-Eyhpeh, Eyheh Uwhwg, Uhgbinhw

uueneuabr

TGdph  quuquswhnieyniup  dG6  Upwuwynieniu
niuph nwuwpdjwywu pwnwpwghwlywu U ppbw-
Ywu hbwnwpuuniejwu dbg: Lhgbppwu pwdwuynw L
ytg wnwppbp wotuwphwpwnwpwywu <nuhu-Yyhuwn-
pnuwywu, {nuhuwpubiywu, {nwhuwpldujwu, <w-
pwywpubpwu, <wpwy-hwpwlwipt b <wpwydwpl-
dunjwu 2powuutiph: Wu pwnywgwsd b wybiih pwu 250
EruhY fudptiphg, npnughg jnpnipwubpu nu dnywuhub-
np, hwjwuwpwn, Gpypnpn b snppnpn. wdbuwdbs k-
uhy fudpbpu Gu: dnywupubph nbdph Gnwswih quiu-
guswthnieiniup nwunwWtwuhpnn  hGwnwgnunie)nuub-
pp uwlwy Gu: Cun wynd, Lhgbphwih $nywuhubipp
pwgwlwnn unpdwunhywjht Yeuuwswihwlwu nyjwi-

ubpp wpwdwnpbint uywwnwyny wyu  hbGnwgnunt-
RINLUU nnwiuwuhpby £ upwug nbkdph, wspbph, peh
U pbpwup Bnwswih pYwiht quuguwswhnyginiup' hw-
ddwwnbiiny upwug hwpliwt jnpnipwubiph hbwn, npnup
puwlynud Gu  Uhgbiphwih  {nwpu-Yhumpnuwlwu
opowuh Yjwpw bwhwugh Pinphtu pwnupnud: hpwgky
hwdwdwjunientu  unwuwintg hbunn hwjwpyt| Gu
25-wlwu $nywup W jnpnipw innwidwpnyuiug (Upwug
Eruhy wwunwubinyeniup W pwpblwdwlywu Yuwwh
pwgwyuwniyniup hwuwnwngb § Gpbp ubpniunubpny’
hwjpwywu U dwjpwlwu) wwphpwiht, hwuwywiht nt
dwpdup pwoh nyywiutipp, huswbiv bwl upwug nbdph
[nwuywpubpp:  Hedph, wspbph, pph W pbpwup
wnwowdhouwly Ynndbiph bGnwswih YEuuwswhwywu
wnjwiutipp hwpqunydty b yhéwlwgpnpbu ybipnidyty
Gu: Cunhwuniyp wndwdp, unyu hGtwgnunniejwu wp-
ryniupttipp gnyg Gu indty, np hinphugh $nywuhutipu
nlubu hhwbpwywnwypngnuhy Ywd swwn Gplwp ubn
nbdph whuy U dbgnnht Ywd dhoht prwjhu whu' h
wwppbipnyeintu hpbug hwpliwu jnpnipwutiph |Gwwnn-
wpngnuwhy Ywd Gplwp ubin ntdph whwh U wwwnh-
nhtu Ywd jwjuwphp wbuwyh: Pwgh npwuhg, Snyw-
upubpu nwbu wybh hnpp wsph dbnph (wjunye)niu,
pwig wybih UG& pbpwuh Jwjungent’ hwdbdwnwd
hptug hwdwpuwyhs jnpnipwutiph htiw:
<hduwpwnbp. nbdph qubquswihnisnit, tnwswih
LGbuwswihnyaynil, dnywtihtulip, jnpnipwtibp, Lhgliphw




AJHMS | 1/IV/2024

www.ahms.am

LiucppoBas 6uomerpus nuua, rnas, Hoca u pra
unopuncknx cpynanumn us Cesepo-LientpanbHoro
pernona Hurepuu

Apenaita Akunnony', Mowyp FOcyd?, Mabpuanb 36uto?

'Kadpeppa aHaTomun, PepepanbHblii YyHUBEPCUTET MeMLMH-
cknx Hayk OTykno, wrat benys, Hurepus

2Kacpeppa aHatommu, WnopuHckuit yHusepcumtet, MnopuH,
wrat Keapa, Hurepus

3Kadpepnpa aHatomuu, focynapcTBeHHbI yHUBEpCUTET DKUTH,
Apo-2kutH, wrat Ikutn, Hurepua

ABCTPAKT

LlechanomeTpusa nuua umeer bonbluoe 3HayeHue AnA
CyaebHO-MeMLMHCKNX FpaMaHCKUX W YrofnoBHbIX pac-
cnepfoBaHuii. Hurepua penutca Ha LIeCTb OTAENbHbIX
reononutuyecknx pernoHos — Cesepo-LienTpanbHblii, Ce-
Bepo-BocTouHbiii, CeBepo-3anagHbliii, HOro-BocTouHblid,
HmHo-HOxHbii 1 HOro-3anagHblii. B eé coctaB BxogAT
6onee 250 sTHMYECKMX Tpynn, CPeau KOTOPbIX Hapond-
HOCTU ilopyba u chbynaHu ABAAIOTCA, MoManyii, BTOPOIA
M YeTBEPTON MO YMCNEHHOCTU ITHUYECKUMM rpynrnamu.
CyuecTByeT mano mccnefosaHuii, B KOTOpbIX M3yyanacb
TpéxmepHaa uedanometpua nuua y dynaHu. [lostomy,
4TObbl NPEAOCTaBUTb HeAoCTaloLLMe HOpMaTUBHbIE 3Ta-

NOHHble buomeTpuyeckue paHHble dynaHn Hurepuw,
B [aHHOM uccnefoBaHun Obinn U3yyeHbl TpEXMEPHble
umdposble LedanomeTpuyeckme nokasarenu auua, rnas,
Hoca 1 pTa y cpynaHu B cpaBHeHUM € Ux cocepamm iiopyba,
KoTopble coBMecTHO npousatoT B MnopuHe, wrat Ksa-
pa, B Cesepo-LleHTpanbHom pernone Hurepun. Bospacr,
pocT, macca Tena u cdotorpachuu anLa HEPOACTBEHHbIX
25 MyMuuH-cpynaHnm u 25 MyxuuH-iiopyba, aTHMYecKas
npuvHagfNexHoOCTb KOTopbiX Obina nopTeep#AeHa Tpema
MOKONEHVNAMU (OTLOBCKUM W MaTepUHCKUM), Obinu co-
6paHbl C WMH(OPMUPOBAHHOIO cornacuA. TpéxmepHble
buomeTpryeckme AaHHble NepefHECPeAVHHbIX CTOPOH
nmua, rnas, Hoca u pta bbin paccumTaHbl U cTaTUCTUYe-
CKkM npoaHanusuposaHbl npu p<0.05. B uenom pesynb-
TaTbl HACTOALLENO UCCNENOBaHUA MoKasanu, 4To dynaHu
MMEIOT TUMEPNENTONPO3ONUYECKNIA NN OYeHb ANVNHHbIN
Y3KWIA TUN MLA M ME3OPPUH WNU CPEfHUIT TUM Hoca B
OT/IMYME OT NENTOMNPO30MUYECKOr0o UMM QJIMHHOTO Y3KOro
TMNa Yua U NAATVPPUH UM LUMPOKOTO TWMAa HOoca UX CO-
cepeii iiopyba, KoTopble COBMECTHO npoxuBatoT B Mno-
pvHe B wrTaTte KBapa Ha ceBepe LleHTpanbHOro pervoHa
Hurepuu. Kpome Toro, y coynaHn MeHblue LUMPUHA Fnas-
HbIX LLieneit, Ho Honblue LMpUHa pTa No CPaBHEHUIO C UX
cocenAamu iiopyba.

Knio4esblie cnosa: nuyesas yegpanomempusi, mpéx-
mepHas buomempus, ¢pynaxu, liopyba, Hueepus



