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ABSTRACT

Establishing identity of an individual is a very important part of forensics and various methods have been used.
The aim of this study was to estimate sex using odontometric parameters of the people of Annang ethnic group of
Nigeria. 252 respondents (110 males and 142 females) from the ages of 15-30 were used for the study. VVolunteers
were meant to sit comfortably on a chair; using a good light source, a pair of divider was used to take
measurement of the mesiodistal dimensions, crown height, buccolingual dimension of the incisors, canine and
both premolars of the mandibular and maxillary teeth of the right side in addition to the maxillary intercanine
width. Data was analyzed using Microsoft excel and Statistical Package for Social Sciences (SPSS). Student t test
and Discriminant Function Analysis (DFA) was used to determine sexual differences and generate model for sex
determination. There was significant difference in male and female values at p<0.05 in the maxillary canine,
maxillary central incisor and mandibular canine. 83% of samples were correctly classified as males and 83.03% as
females using DFA. The canine was found to be the best predictor of sex with the crown height of maxillary
canine (CH3) having the highest predictive value followed by the maxillary intercanine width(MAX ICW), the
mesiodistal dimension of the mandibular lateral incisor(MD7), buccolingual dimension of mandibular premolar
(BL9), buccolingual dimension of maxillary canine (BL3). It is concluded that the odontometric parameter are
reliable method for sex estimation in forensic studies.

KEYWORDS: Odontometric parameters, mesiodistal dimension, crown height, buccolingual dimension,
maxillary intercanine width, forensics.

INTRODUCTION

Establishing identity of a missing person from their
remains is a very important aspect of forensics.! This
becomes very necessary in situations of natural mass
disasters like floods, tsunamis, earth quakes, landslides,
etc., and also in disaster situations caused by the
influence of man as in cases of tanker fire explosions,
terrorist attacks, collapse of buildings etc and in cases
involving severely destroyed body parts beyond
recognition either from decomposition or crushed
deliberately to make identifying of the victim difficult if
not impossible.”! The necessity for identification of these
disaster victims is usually for social and medico-legal
purposes. In ldentification of persons, the big four is
ascribing, “how old, gender, how tall and what ethnic
group” the victim may be from which forms the bases of
tentative identification.®!

Sex determination is usually done by osteometric
assessment for which several bones have been used
ranging from skull, long bones of the extremeties and
pelvic bones™ and use of DNA.®! The only method with
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100% accuracy is the use of DNA but in many cases
especially in resource and technology-poor areas it is not
readily available.

Teeth are one of the strongest structures in the human
body, and can withstand high explosion and are not
damaged by such incidents. Thus, teeth are likely to be
recovered in mass fatality incidents where the other
means of identification such as fingerprints, long and
pelvic bones and facial features are destroyed.t”? Also, an
adult human jaw has 32 and hence, even though some
teeth gets missing, others may still be well preserved in
the jaw bone.®) Use of odontometric parameters for
identification is still an emerging area of research in
Nigeria and as such, there is paucity of information
regarding sex prediction and stature estimation using the
teeth. Various authors have reported the fact that
odontometric features differ in specific populations,™
and also within the same population in the historical and
evolutional context, hence the need to determine
population specific values is necessary to make
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identification of persons possible on the basis of
measuring dimensions from the teeth. !

The aim of the study was to determine sexual
dimorphism using the mesiodistal dimension, crown
height and buccolingual dimension of the maxillary and
mandibular incisors, canine and premolars of the right
side of the teeth and also the maxillary intercanine width
of the people of annang ethnic group of Nigeria. The
Annang is a cultural and ethnic group native to "South
South" geopolitical zone in Nigeria and are the second
largest ethnic group in Akwa Ibom State.%

MATERIALS AND METHODS

The population of study was selected from the Annang
ethnic group Of Nigeria. The study was carried out
between October 2018 and March 2019. It was a cross
sectional descriptive study involving 252 volunteers
comprising of 110 Males and 142 females. Subjects were
selected randomly from government secondary schools
and hospitals from randomly selected four(4) out of the
eight(8) local governments areas that make up the
annang ethnic group in Akwa Ibom State.

The minimum sample size for the study was determined
and calculated using the Cochran method.* An
individual was considered for the study if both parents
and grandparents were Annang, gave a written informed
consent and had periodontally heathy teeth without
history of dental procedure or chronic illness.

Each subject was made to sit comfortably on a flat
surface. With good light, the lips were parted using
disposable sterile spatula. Using a pair of sterile manual
divider, the measurements of the misiodistal dimension,
the bucolingual dimension and the crown height of the
maxillary and mandibulla central and lateral incisors,
canine, and first and second premolars of the right side of
the teeth was measured, in addition to the maxillary
intercanine width. (Figure 1 - 4) the mensured dimension
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was then measured on a digital Vernier calliper (Figure
5) to the nearest 0.01mm. Each parameter was measured
twice, and the average taken by same observer and same
Digital Vernier Calliper to minimize intra-observer error.
The measurements were done under aseptic conditions
and at the end of each day, the pair of dividers were
autoclaved. The measured parameters were; buccolingual
dimension of maxillary central incisor (BL1), mesiodistal
dimension of maxillary central incisor (MD1), crown
height of maxillary central incisor (CH1), buccolingual
dimension of maxillary lateral incisor (BL2), mesiodistal
dimension of maxillary lateral incisor (MD2), crown
height of maxillary lateral incisor (CH2), buccolingual
dimension of maxillary canine (BL3), mesiodistal
dimension of maxillary canine (MD3), crown height of
maxillary canine (CH3), buccolingual dimension of
maxillary premolar one (BL4), mesiodistal dimension of
maxillary premolar one (MD4), crown height of
maxillary premolar one (CH4), buccolingual dimension
of maxillary premolar two (BL5), mesiodistal dimension
of maxillary premolar two (MDS5), crown height of
maxillary premolar two (CH5), buccolingual dimension
of mandibular central incisor (BL6), mesiodistal
dimension of mandibular central incisor (MD6), crown
height of mandibular central incisor (CH6), buccolingual
dimension of mandibular lateral incisor (BL7),
mesiodistal dimension of mandibular lateral incisor
(MD7), crown height of mandibular lateral incisor
(CHY), buccolingual dimension of mandibular canine
(BL8), mesiodistal dimension of mandibular canine
(MD8), crown height of mandibular canine (CHS),
buccolingual dimension of mandibular premolar one
(BL9), mesiodistal dimension of mandibular premolar
one (MD9), CH9 = crown height of mandibular premolar
one (CH9), buccolingual dimension of mandibular
premolar two (BL10), mesiodistal dimension of

mandibular premolar two (MD10), crown height of
mandibular premolar two (CH10), maxillary intercanine
width (MAX-ICW).

y .
Figure 1: measurement of mesiodistal dimension. Figure 2: Measurement of buccolingual dimension.
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Figure 5: Transfer of measurement from divider to Vernier calliper.

RESULTS

Descriptive statistical analysis was used to summarize
the collated data for males and female subjects and
presented in charts and tables. Student t-test was done for
difference in mean of male and female samples to test for
significance. Wilks’ Lamda test for independent samples
was done to see if the variables were fit for discriminant

discriminant function analysis was used to generate a
predictive model for sex determination and sexual
dimorphism of each tooth variable were ranked
accordingly.

Figure 6-7 are multiple bar charts showing average for
values of some of the measured odontometric parameters

function analysis (DFA). Multivariate  Stepwise in both males and females.
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Figure 6: Average for values of buccolingual, mesiodistal and crown height dimensions of maxillary central

incisor.
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Figure 7: Average for values of buccolingual, mesiodistal and crown height dimensions of maxillary first

premolar.

Table 1: Descriptive statistics of teeth parameters for male subjects.

Parameter Sex N mean SE SD Var MinV MaxV
BL1(mm) Male 110 8.36 0.07 0.78 0.60 7.00 11.40
MD21(mm) Male 110 9.42 0.08 0.79 0.62 8.00 11.44
CH1(mm) Male 110 9.76 0.10 1.09 1.19 5.49 12.23
BL2(mm) Male 110 7.38 0.08 0.82 0.68 5.39 8.80
MD2(mm) Male 110 7.48 0.08 0.86 0.74 5.35 9.44
CH2(mm) Male 110 8.28 0.11 1.11 1.24 5.20 10.92
BL3(mm) Male 110 8.58 0.09 0.98 0.97 5.20 10.34
MD3(mm) Male 110 8.43 0.05 0.56 0.31 6.10 9.60
CH3(mm) Male 110 9.58 0.11 1.16 1.34 7.32 12.44
BL4(mm) Male 110 9.42 0.08 0.87 0.76 7.50 11.30
MD4(mm) Male 110 7.90 0.06 0.61 0.38 6.47 9.60
CH4(mm) Male 110 7.89 0.07 0.75 0.57 5.56 10.50
BL5(mm) Male 110 9.25 0.09 0.99 0.98 6.29 11.40
MD5(mm) Male 110 7.18 0.06 0.60 0.36 5.91 9.21
CH5(mm) Male 110 6.74 0.07 0.71 0.51 5.19 8.21
BL6(mm) Male 110 6.43 0.07 0.69 0.48 5.00 9.85
MD6(mm) Male 110 5.74 0.04 0.40 0.16 4.75 6.76
CH6(mm) Male 110 8.17 0.06 0.67 0.45 7.00 9.70
BL7(mm) Male 110 6.88 0.06 0.67 0.45 5.32 7.98
MD7(mm) Male 110 6.52 0.05 0.57 0.32 5.38 9.24
CH7(mm) Male 110 8.11 0.08 0.84 0.71 5.97 10.44
BL8(mm) Male 110 8.03 0.08 0.85 0.73 6.00 9.83
MD8(mm) Male 110 7.72 0.06 0.65 0.43 6.43 10.50
CH8(mm) Male 110 9.56 0.11 1.18 1.39 5.76 11.90
BL9(mm) Male 110 8.33 0.08 0.79 0.63 6.56 10.10
MD9(mm) Male 110 7.92 0.07 0.72 0.52 6.40 9.90
CH9(mm) Male 110 8.32 0.07 0.75 0.56 6.35 10.12
BL10(mm) Male 110 8.54 0.08 0.79 0.63 6.75 9.82
MD10(mm) Male 110 7.64 0.06 0.62 0.38 5.89 8.78
CH10(mm) Male 110 7.46 0.07 0.68 0.47 5.97 9.30
MAX- ICW(mm) | Male 110 42.66 0.17 1.74 3.03 37.90 46.30

BL-Buccolingual dimension, MD-Mesiodistal
dimension, CH-Crown, 1-10(Maxillary central incisor,
Maxillary lateral incisor, Maxillary Canine, Maxillary
first premolar, Maxillary second premolar, Mandibular
central incisor, Mandibular lateral incisor, Mandibular
canine, Mandibular first premolar, Mandibular second
premolar  respectively), MAX-ICW-  maxillary
intercanine width, SE- Standard error, SD-Standard
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Table 2: Descriptive statistics of teeth parameters for female subjects.

Parameter Sex N mean SE SD Var MinV MaxV
BL1(mm) Female 142 7.87 0.08 0.94 0.89 5.28 10.41
MD1(mm) Female 142 9.10 0.07 0.85 0.72 5.29 11.90
CH1(mm) Female 142 9.49 0.08 0.96 0.92 7.30 12.13
BL2(mm) Female 142 6.94 0.08 0.92 0.85 4.60 9.70
MD2(mm) Female 142 7.43 0.06 0.73 0.54 5.49 9.21
CH2(mm) Female 142 8.24 0.08 0.92 0.84 6.30 10.34
BL3(mm) Female 142 7.96 0.08 1.00 1.00 5.28 11.05
MD3(mm) Female 142 8.03 0.05 0.66 0.43 6.00 9.46
CH3(mm) Female 142 8.67 0.07 0.88 0.77 6.39 10.80
BL4(mm) Female 142 8.90 0.08 0.92 0.84 5.20 10.50
MD4(mm) Female 142 7.69 0.05 0.63 0.39 6.30 9.33
CH4(mm) Female 142 7.56 0.06 0.76 0.58 5.35 10.29
BL5(mm) Female 142 9.03 0.08 0.93 0.86 6.27 12.44
MD5(mm) Female 142 7.10 0.06 0.70 0.48 5.57 9.41
CH5(mm) Female 142 6.51 0.08 0.89 0.80 4.40 9.13
BL6(mm) Female 142 6.04 0.07 0.87 0.75 3.60 8.23
MD6(mm) Female 142 6.17 0.35 0.87 0.75 3.60 8.23
CH6(mm) Female 142 8.24 0.07 0.82 0.67 6.20 10.49
BL7(mm) Female 142 6.52 0.07 0.82 0.68 4.50 8.76
MD7(mm) Female 142 6.58 0.05 0.54 0.29 5.46 8.30
CH7(mm) Female 142 8.18 0.09 1.04 1.08 5.75 11.32
BL8(mm) Female 142 7.49 0.07 0.84 0.70 5.01 9.01
MD8(mm) Female 142 7.37 0.04 0.53 0.28 5.66 8.55
CHB8(mm) Female 142 8.89 0.08 0.92 0.85 5.03 11.10
BL9(mm) Female 142 7.65 0.07 0.85 0.72 4.85 9.51
MD9(mm) Female 142 7.59 0.05 0.57 0.32 6.00 8.73
CH9(mm) Female 142 7.90 0.07 0.89 0.79 5.00 10.30
BL10(mm) Female 142 8.12 0.07 0.87 0.76 5.55 9.70
MD10(mm) Female 142 7.39 0.04 0.49 0.24 6.03 8.50
CH10(mm) Female 142 7.00 0.08 0.94 0.88 4.28 9.30
MAX- ICW(mm) Female 142 40.95 0.22 2.66 7.05 36.40 52.63
BL-Buccolingual dimension, MD-Mesiodistal canine, Mandibular first premolar, Mandibular second

dimension, CH-Crown, 1-10(Maxillary central incisor, premolar  respectively), MAX-ICW-  maxillary
Maxillary lateral incisor, Maxillary Canine, Maxillary intercanine width, SE- Standard error, SD-Standard
first premolar, Maxillary second premolar, Mandibular deviation, VAR-Variance, MinV- Minimum variance,
central incisor, Mandibular lateral incisor, Mandibular MaxV-Maximum variance.

Table 3: Result of T test for differences in the mean for males and females subjects.

Parameter calculated t score | Critical t score p value Inference
BL1 4.57 1.96 0.00 Significant
MD1 3.04 1.96 0.00 Significant
CH1 2.09 1.96 0.04 Significant
BL2 4.02 1.96 0.00 Significant
MD?2 0.46 1.96 0.65 Not significant
CH2 0.37 1.96 0.71 Not significant
BL3 4.95 1.96 0.00 Significant
MD3 5.23 1.96 0.00 Significant
CH3 6.86 1.96 0.00 Significant
BL4 4.65 1.96 0.00 Significant
MD4 2.75 1.96 0.00 Significant
CH4 3.43 1.96 0.00 Significant
BL5 1.82 1.96 0.07 Not significant
MD5 1.09 1.96 0.28 Not significant
CH5 2.27 1.96 0.02 Significant
BL6 4.03 1.96 0.00 Significant

www.ejbps.com 13



Igbemi et al. European Journal of Biomedical and Pharmaceutical Sciences

MD6 1.21 1.96 0.22 Not significant
CH6 0.67 1.96 0.50 Not significant
BL7 3.85 1.96 0.00 Significant
MD7 0.87 1.96 0.38 Not significant
CH7 0.55 1.96 0.59 Not significant
BL8 5.00 1.96 0.00 Significant
MD8 4.50 1.96 0.00 Significant
CH8 4.85 1.96 0.00 Significant
BL9 6.50 1.96 0.00 Significant
MD9 3.99 1.96 0.00 Significant
CH9 4.05 1.96 0.00 Significant
BL10 3.96 1.96 0.00 Significant
MD10 3.58 1.96 0.00 Significant
CH10 4.45 1.96 0.00 Significant
MAX- ICW 6.15 1.96 0.00 Significant
BL-Buccolingual dimension, MD-Mesiodistal canine, Mandibular first premolar, Mandibular second

dimension, CH-Crown, 1-10(Maxillary central incisor, premolar  respectively), MAX-ICW- maxillary
Maxillary lateral incisor, Maxillary Canine, Maxillary intercanine width, SE- Standard error, SD-Standard
first premolar, Maxillary second premolar, Mandibular deviation, VAR-Variance, MinV- Minimum variance,
central incisor, Mandibular lateral incisor, Mandibular MaxV-Maximum variance.

2 DISCRIMINAT FUNCTION ANALYSIS

A Table 4: Wilks' Lambda.

Test of Function(s) Wilks' Lambda Chi-square Df Sig.
1 0.446 189.301 31 0.000

**Test is significant and it shows the data can be used for a Discriminant Function Analysis.

B Table 5: Function at Group Centroid.

SEX Funitlon
Male 1.26
Female -0.98

** ShowS DFA score that predict male or females. DFA score at or close to 1.26 indicate males. DFA score at or
close to -0.98 indicate females

C Table 6: Classification Result.

SEX Predicted Group Membership Total
Males Females

Count Males 92 18 110

Original Females 17 125 142
% Males 83.64 16.36 100

Females 11.97 88.03 100

Count Males 86 24 110

Cross-validated Females 24 118 142
% Males 78.19 21.81 100

Females 16.90 83.10 100

**83% of samples were correctly classified as males while 83.03% of original samples correctly classified as
females.
**|n cross validation of samples 78.19% were classified as males while 83.10% were classified as females

www.ejbps.com 14



Igbemi et al. European Journal of Biomedical and Pharmaceutical Sciences

D Table 7: Standardized Canonical Discriminant Function Coefficients.

Function
1
BL1 0.02
MD1 0.50
CH1 -0.23
BL2 0.29
MD2 -0.65
CH2 -0.17
BL3 0.37
MD3 0.22
CH3 0.48
BL4 0.06
MD4 0.09
CH4 0.00
BL5 -0.62
MD5 -0.21
CH5 -0.15
BL6 0.05
MD6 -0.09
CH6 0.07
BL7 -0.09
MD7 -0.43
CH7 -0.42
BL8 0.09
MD8 0.33
CH8 0.15
BL9 0.40
MD9 0.11
CH9 0.09
BL10 -0.01
MD10 -0.05
CH10 0.29
MAX-ICW 0.49

BL-Buccolingual dimension, MD-Mesiodistal
dimension, CH-Crown, 1-10(Maxillary central incisor,
Maxillary lateral incisor, Maxillary Canine, Maxillary
first premolar, Maxillary second premolar, Mandibular
central incisor, Mandibular lateral incisor, Mandibular
canine, Mandibular first premolar, Mandibular second
premolar  respectively), MAX-ICW-  maxillary
intercanine width.

E DISCRIMINANT FUNCTION SCORE EQUATION
(MODEL)

Discriminant score = (0.02 X BL1) + (0.50 X MD1) —
(0.23 X CH1) + (0.29 X BL2) — (0.65 X MD2) — (0.17 X
CH2) + (0.37 X BL3) + (0.22 X MD3) + (0.48 X CH3) +
(0.06 X BL4) + (0.09 X MD4) + (0.00 X CH4) — (0.62 X
BL5) — (0.21 X MD5) — (0.15 X CH5) + (0.05 X BL6) —
(0.09 X MD6) + (0.07 X CH6) — (0.09 X BL7) — (0.43 X
MD7) — (0.42 X CH7) + (0.09 X BL8) + (0.33 X MD8)
+(0.15 X CH8) + (0.40 X BL9) + (0.11 X MD9) + (0.09
X CH9) — (0.01 X BL10) — (0.05 X MD10) + (0.29 X
CH10) + (0.49 X Max ICW).
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F Table 8: Step Wise Discriminant Function.
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Variables Entered/Remove

da,b,c,d

Wilks' Lambda
Step Entered - Exact F
Statistic dfl df2 df3 Statistic afl a2 Sio,

1 CH3 0.83 1 1 250 50.35 1 250 0.00!

2 MAX-ICW 0.77 2 1 250 37.79 2 249 0.000
3 MD7 0.72 3 1 250 31.40 3 248 0.000
4 BL9 0.66 4 1 250 31.51 4 247 0.000
5 BL3 0.64 5 1 250 28.04 5 246 0.000
6 BL5 0.60 6 1 250 26.66 6 245 0.000
7 MD8 0.59 7 1 250 24.67 7 244 0.000
8 MD2 0.56 8 1 250 24.00 8 243 0.000
9 CH7 0.54 9 1 250 22.52 9 242 0.000
10 MD1 0.52 10 1 250 22.17 10 241 0.000
11 BL2 0.50 11 1 250 21.76 11 240 0.000
12 CH10 0.49 12 1 250 20.78 12 239 0.000

** show variables that can be used to best predict sex

CH3-Crown heigh of maxillary canine, MAX-ICW-
Maxillary  intercanine  width, = MD7-Mesiodistal
dimension of maxillary lateral incisor, BL9-Buccolingual
dimension of mandibular second premolar, BL3-
Buccolingual dimension of maxillary canine, BL5-
Buccolingual dimension of maxillay second premolar,
MD8-Mesiodistal dimension of mandibular canine,
MD2-Mesiodistal dimensiom of maxillary laterial
incisor, CH7-Crown height of mandibular lateral incisor,
MD1-Mesiodistal dimension of maxillary central incisor,
BL2-Buccolingual dimension of mandibular lateral
incisor, CH10-Crown height of mandibular second
premolar.

The mean values of the measured odontometric
parameters for males and females samples are shown in
Table 1 and Table 2 respectively.

Table 1 showed that among the single tooth parameters
measured for males, CH1 had the highest mean value

(9.76+1.09 mm), followed by CH3 (9.58+1.16 mm)
and then CH8 (9.56+1.18 mm), before MD1
(9.4240.79 mm) etc. For the females, Table 2 showed
the largest parameter to also be the CH1 (9.49+0.96
mm) followed by MD1 (9.104+0.85 mm) before the BL5

(9.031+0.93 mm) and BL4 (8.904+0.92 mm) respectively
etc.

In Table 3, for the difference in mean of the male and
female subjects using t-test shows significant difference
in CH3 (t-score = 6.86; p = 0.00), BL9 (t-score = 6.50; p
= 0.00), Max ICW (t-score = 6.15; p = 0.00) etc. while
there was no significant difference in CH7 (t-score =
0.55; p = 0.59) and BLS5 (t-score=1.82; p=0.07).

Discriminant function analysis (DFA) was presented in
Table 4 to 7. Wilks’ Lambda test was significant (X* =
189.301; p-value = 0.00) implying that the data was
suitable for discriminant function analysis.
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Group centroids was presented in Table 4.5. Using
discriminant function equation, a DFA score was
obtained. DFA score close or equal to 1.26 indicates that
the unknown teeth possibly belong to a male, or a female
if it is close or equal to -0.98.

Classification of the subjects into group membership was
presented in Table 6. About 83.00% of the subjects were
originally classified as males, while 83.03% were
originally classified as females.

Table 7, standardized canonical discriminant function
coefficient was presented, from which the DFA
equation/model (as presented below) was derived.

Hence by substitution of the corresponding values in the
equation, a value is obtained being the discriminant
score. If the value is close or equal to 1.26 (a male) or -
0.98 (a female).

Table 8 showed the variables entered into the
discriminant function equation. In other words, variables
that can estimate sex better if other variables are
excluded from the equation. The variables include: CH3,
MAX-ICW, MD7, BL9, BL3, BL5, MD8, MD2, CH7,
MD1, BL2 and CH10. These variables showed
significant difference at p < 0.05 using multivariate
stepwise discriminant function analysis.

DISCUSSION

The study has estimated sex from odontometric
parameters of the Annang ethnic people. From the study,
males were found to have the largest single odontometric
parameters measured were in the order of CH1, CHS3,
CH8 and MD1 etc. while in the females were CHL,
MD1, and BL5 etc. This finding disagreed with the
report of Rao who reported in his work that the maxillary
central and lateral incisors usually have their MD greater
than CH.[*?

The incisor and canine were also found to be the largest
in males whereas in females, was the incisor and the
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maxillary first premolar. This may have been as a result
of adaptation to the roles men play in the families such as
being responsible for tearing the harder material,
cracking the stronger nuts and eating the stronger bones
and may also contribute to its sexual dysmorphic
features.

It also showed that mean value of CH1, BL2, MD2,
CH2, BL3, MD3, CH3 where larger in the males than in
the females. This agreed with other studies.™*'**% The
exception to these findings were the MD1, CH4 where
the average values were found to be significantly larger
in females (reverse dimorphism). Reversed dimorphism
has been reported by various studies in the past,617*!
most of which were Asian studies and has been attributed
to genetic and environmental factors. The reason for
reverse dimorphism in this present study cannot clearly
be explained and may just be a reflection of variations
between populations.

Discriminant function analysis correctly classified 83%
of the original samples as males while 83.03% were
correctly classified as females. Various studies have
shown varying degrees of correct sex classification in
different populations using DFA; ranging from 58% to
91%."3*! DFA is a predictive model where a given set
of known variables could be used to predict an unknown
variable. The classification result showed that the DFA
model generated in this study have high accuracy value
and could estimate the sexes 8 out of 10 Annang
indigenes if the teeth dimensions are available.

The canine was identified as the best predictor of sex
with the crown height of maxillary canine (CH3) having
the highest predictive value followed by the maxillary
intercanine width (Max-1CW), the mesiodistal dimension
of the mandibular lateral incisor (MD7), buccolingual
dimension of mandibular premolar (BL9), buccolingual
dimension of maxillary canine (BL3). The canine being
the best predictor in index study was similar to the
reports of other studies in other populations**#192021
but in slight contrast to the report of Khanis in Malaysia
and that of Rastogi in India,?*?® which both reported the
mandibular canine as most sexually dimorphic. But
differed from other reports which reported the first molar
as the most sexually dimorphic in a study involving
university students in Brazil.” It was also in agreement
with the report of Oghenemavwe and Ezugwu in Nigeria
that the crown length is more sexually dimorphic than
the mesiodistal width."

Various authors have tried to explain the reasons behind
the sexual dimorphism of the teeth (Canine) and have led
to various assertions being made. Staka and Bimbashi
attributed it to a longer period of amelogenesis in
males,® while Nayak reported it’s as a result of males
having slower period of maturation reported influenced
by the chromosome Y."?®! Y chromosome has also been
reported to selectively influence the formation, growth
and thickness of dentin hence larger tooth size in males
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while X chromosome influences amelogenesis.?"!
Fincham showed that human males also have specific
amelogenin proteins not present in females.*®!

The canine in humans has been regarded to be the
evolutionary remnant of aggressive function and threat in
male primate.!'?] Male primates had larger teeth size
than their female counterparts which are thought to be an
adaptation to enable them hunt for food, secure territories
and mates and fend of threats. This use of the teeth has
become less important to the modern man as such
functions have been transferred to the fingers, arms and
weapons. It is however believed to have persisted to
some extent in man in the form of larger canines™™! thus
giving it, its sexual dimorphic features.

Other authors have stated that the process through which
the teeth acquires sexual dimorphism is complex and
cannot solely be explained by the sex chromosomal or
evolutionary hypothesis but instead could be an interplay
of environmental factors, variations in feeding habits of
different human population as well as cultural
practices.”™  Probably  explaining why sexual
dimorphism varies from one population to the other.

CONCLUSION

This research work has demonstrated that the teeth can
be used to estimate sex with the crown height of the
maxillary canine being the best predictor of sexual
dimorphism followed by the maxillary intercanine width
and then the mesiodistal dimension of mandibular canine
in Annang population. Therefore, in the context of
forensic, the odontometry is a reliable way to identify
persons whose death makes it difficult to identify by
other processes (visual recognition, fingerprints,
documents and clothing) and Odontometric baseline
reference data for Annang ethnic group have been
generated.
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