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ABSTRACT
Teeth are an excellent material in living and non-living populations for anthropological, genetic,

odontologic and forensic investigations.  Amongst all teeth, the mandibular canines are found to exhibit
greatest sexual dimorphism.  Rao et al (1989) used the mandibular canine index for sex determination
and found it to give satisfactory results.  Muller et al (2001) concluded that Rao et al’s method can only be
used in case of correct lower anterior dental alignment and by using the standard mandibular canine index
of the local population. The present study endeavors to establish the effectiveness of mandibular canine
index in predicting sex in North Indian population taking correct dental alignment into consideration.

It was seen that with the standard mandibular canine index, it was possible to detect sex in North
Indian population to an extent as high as 75%. This study establishes the existence of a statistically
significant sexual dimorphism in the morphometry of mandibular canines in North Indian population.
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INTRODUCTION
Teeth are an excellent material in living and

non-living populations for anthropological, genetic,
odontologic and forensic investigations. Their
durability in the face of fire and bacterial
decomposition makes them invaluable for
identification [1]. The mandibular canines have a
mean age of eruption of 10.87 years and are less
affected than other teeth by periodontal diseases.
These are the last teeth to be extracted with respect
to age. Canines are also better likely to survive
severe trauma such as air disasters, hurricanes
or conflagration. These findings indicate that
mandibular canines can be considered as the ‘key
teeth’ for personal identification. [2].

Tooth size standards based on
odontometric investigations can be used in age and
sex determination [3]. Whenever it is possible to
predict the sex, identification is simplified because
then only missing persons of one sex need to be
considered. In this sense identification of sex takes
precedence over age [4].  This identification of
gender using odontometric techniques is of real
interest in case of major catastrophes when bodies
are often damaged beyond recognition.

One of these methods given by Rao et al
[5] is known for its simplicity and speed and gives
satisfying results. However Muller et al [6]
concluded that this method can  only be used in
case of  correct  lower  anterior  dental  alignment
and by using the  standard  Mandibular  Canine
Index of the local population. No such study has
been carried out in North Indian subjects. The
present study endeavors to establish the
effectiveness of Mandibular Canine Index in
predicting sex in North Indian population taking
correct dental alignment into consideration. This is
of definite significance as tooth morphology is
known to be influenced by cultural, environmental
and racial factors [7].

MATERIAL AND METHODS
Selection criteria: Sixty subjects, 30 males

and 30 females in the age group of 17-21 years
were selected for the study. This age group was
selected, as attrition is minimal in this age group
[8]. The study was conducted on the students of
Government Medical College, Patiala. The inclusion
criteria were as follows:
1. Healthy state of gingival and periodontium.
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2. Caries free teeth.
3. Normal overjet and overbite.
4. Absence of spacing in the anterior teeth.
5. Normal molar and canine relationship.

The width of the mandibular canines was taken
as the greatest mesio-distal width between the
contact points of the teeth on either side of the jaw
(Fig.1). The inter-canine distance was measured
between the tips of both canines in the lower jaw
(Fig.2). Intra-oral measurements were taken in 60
subjects, (30 males and 30 females) in the age
group of 17-21 years. All measurements were taken
on an anatomically sound basis using a Vernier
Caliper with a resolution of 0.02 milli-meters and a
divider with a fixing device.

The readings obtained were subjected to
statistical analysis to derive conclusions and Sexual
Dimorphism in right and left mandibular canines
was calculated using formula given by Garn et al
(1967) as follows.

SEXUAL DIMORPHISM = 

1001×−
f

m

X

X

Where mX = Mean value of males

fX = Mean value for females

Further the mandibular canine index was calculated
based on the formula used by Rao et al [5].

MANDIBULAR CANINE INDEX (MCI)

  = 
distance canine-interor  arch width canine Mandibular

canine mandibular ofh crown widt distal-Mesio

The readings obtained were subjected to
statistical analysis to derive conclusions.

STANDARD MANDIBULAR CANINE INDEX
The standard Mandibular Canine Index of

the population studied was obtained from the
measurements taken in the sample by applying the
following formula Std. MCI =

    = 
2

SD)MCI female(Mean   SD)  MCI male(Mean ++

According to Rao et al [5] if the calculated
Mandibular Canine Index for the individual was
higher than the Standard Mandibular Canine Index
the individual was considered to be male. If it was
the other way round the subject was taken as
female. Prediction of sex was done using the same

method in North Indian subjects with correct lower
anterior dental alignment .The findings were
represented graphically.

Fig. 1   Measurement of the greatest mesio-distal
width between the contact points of the mandibular
canine

Fig. 2 Measurement of inter canine distance
between the tips of either side canines of the lower
jaw .
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OBSERVATIONS AND RESULTS
The following parameters were determined

in males and females:
1. Inter-canine Distance.
2. Rights Mandibular Canine Width.
3. Left Mandibular Canine Width.
4. Right Mandibular Canine Index.
5. Left Mandibular Canine Index.

Males v/s Females - The Sex Factor:
From Table 1, it is evident that these

parameters as measured for males and females
when compared are found to be statistically
significant. This indicates that there is existence of
a statistically significant sexual dimorphism in the
morphometry of the mandibular canines.

Sexual dimorphism in mandibular canine
width is depicted in Table 2.

Table 2: Showing sexual dimorphism in mandibular
canines

Tooth Sexual Dimorphism
Right Canine 7.954%
Left Canine 8.891%

Probability of sex determination
Table 3: Showing percentage of cases correctly
predicted using Right Mandibular Canine Index
(Standard value MCI (Right) =0.273)

Sex Number Percentage
Males 21 70%
Females 24 80%

Table 4: Showing percentage of cases correctly
predicted using Left Mandibular Canine Index
(Standard value MCI (Left) = 0.275)

Sex Number Percentage
Males 20 66.67%
Females 25 83.33%

From Tables 3 and 4 it can be concluded that
the Mandibular Canine Index is useful in predicting
sex in North Indian population to an extent as high
as 75%.This method was found to be more reliable
in case of females in conformity with the findings
of Rao et al [5] and Muller et al [6].

DISCUSSION
The present study establishes the existence

of a definite statistically significant sexual
dimorphism in mandibular canines. This finding is
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Table 1 Showing Statistical Significance of Different Parameters

Parameters Sex Mean ±S.D. CoefficientofVariation ‘t’ Stat ‘p’ value Significance

Inter Canine Distance Male 25.87 1.25 4.84 2.538 <0.006 HighlySignificant
Female 25.07 1.19 4.77

Right Canine Width Male 7.22 0.28 3.87 7.772 <7.38x10-11 HighlySignificant
Female 6.69 0.25 3.83

Left Canine Width Male 7.29 0.29 4.00 7.621 <1.32x10-10 HighlySignificant
Female 6.69 0.32 4.83

Right MCI Male 0.28 0.01 3.57 9.719 <7.69x10-11 HighlySignificant
Female 0.26 0.01 3.74

Left MCI Male 0.28 0.01 4.61 4.088 <6.76x10-5 HighlySignificant
Female 0.26 0.19 5.27
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consistent with that of work done by other authors
[9, 10]. It establishes the inter-canine distance and
mandibular canine index as useful parameters in
differentiating the sexes. It is the Y chromosome
which intervenes most in the size of teeth by
controlling the thickness of dentine, whereas the X
chromosome, for a long time considered to be the
chromosome responsible, only comes into play
concerning the thickness of enamel [11, 12].

The mandibular canines are considered to
demonstrate the greatest percentage of sexual
dimorphism amongst all teeth in their mesio-distal
width [13, 14].  For the North Indian population this
value came out to be 7.954% for the right canine
and 8.891% for the left canine. These values are
comparable to the corresponding values of 6.2%
and 7.7% computed for the South Indian population
[15].

Teeth provide excellent models for the study
of relationship between ontogeny and phylogeny. It
has been postulated [16] that in the evolution of
primates, the canines are functionally not
masticatory but are related to threat of aggression
and actual aggression. A transfer of this aggressive
function occurred from the teeth to the fingers in
man and until this transfer was complete, survival
was dependent on canines especially in males.
Thus in the present day humans, sexual
dimorphism in mandibular canines is not merely a
coincidence but can be expected to be based on
functional activity.

Any measurement of teeth unaccompanied
by age, race and sex must be treated with great
reserve [16]. In the present study, which is the first
of its kind to be conducted on North Indian
population; we were able to successfully predict
sex to an extent as high as 75%.  Similar success
has been reported on South Indians [5] and the
French population [6].  But such a method of sex
determination has its limitations as the sex of the
subject to whom the fragment of the mandible
belongs can be determined at best if the fragment
is found in the geographical area where the subject
was born. Besides this implies that it is necessary
to make up a random sample of the population from
this geographical area to calculate the
corresponding standard Mandibular Canine Index.

In conclusion, we think that the standard
Mandibular Canine Index is a quick and easy method
for determining sex in identification.  But one must

be prudent in interpreting the results which must
be confirmed using other methods of determining
sex like the morphometric criteria [17], since the
accuracy of prediction using this method has never
exceeded 84-87 % in any of the studies.
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