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Sexual dimorphism in teeth? Clinical relevance
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Abstract Many morphometric studies show a sexual
dimorphism in human teeth. We wanted to know whether
it is possible to determine the sex of an individual if only
the anterior teeth are visible. Fifty intraoral photographs
showing the front tooth region of female and male
individuals (age: from 7 to 75 years) were randomly
arranged in actual size on a questionnaire. The lip region
was covered in each case. Besides "female" and "male",
one was also able to check "?" if undecided. The
questionnaires were distributed to 50 expert test persons
(dentists, dental technicians, dental assistants, and students
of dental medicine) and to 50 laymen and were all returned
for evaluation. Although the correct sex was recognized on
single photographs to a maximum of 76%, it was incorrect
in 69% on other photographs. Altogether, the statistical
evaluation showed that in most cases, the sex was only
recognized correctly by one half, and incorrect by the other
half. It can be concluded that a sexual dimorphism of
human teeth—although measurable morphometrically—
could not be recognized visually on the basis of photo-
graphs of the front tooth region. Neither experts in the field

Introduction

Usually, sexual dimorphism between female and male
individuals is obvious. This is not only correct with respect
to the overall architecture of the body, but also for details.
So, as there is typically female skull morphology [1], there
are abundant reports about sexual dimorphism in teeth.
These findings are in particular based on morphometric
studies. In general, it is maintained that female teeth are
smaller than male teeth [2–7]. Findings are based on
measurements of tooth diameter [4, 8–10], on three-
dimensional measurements [6, 7, 11, 12], and on assess-
ments of mass and weight [13]. Similar to some mammals,
this should be particularly obvious in canines [9, 13].
However, there is also room for doubt [14].

For dental professionals, it is important to know whether
these differences are relevant for each patient. Of course,
regarding size, form, color, and arrangement during
restorative treatment, it is well taken in mind, that the teeth
match the features of the face or those of the whole body
and person [15, 16]. Furthermore, it should be of
importance whether there are any aesthetic parameters that
refer to whichever sexual dimorphism in teeth. It was not
our aim to test the morphometric studies, but we wanted to
know whether the sex of an individual could be determined
by visual inspection of the anterior teeth only. If so,
morphological differences should be recognized subcon-
sciously or intuitively.
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of dentistry nor laymen were able to properly distinguish
between male and female teeth.
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We made use of questionnaires showing photographs of
the frontal region of the dentition.

We assume that differences in sex can be distinguished
by viewing the anterior teeth of male and female individ-
uals. We further expect that dental professionals with their
expert knowledge are more successful in distinguishing
male from female individuals that way. Therefore, the test
persons who were asked to fill in the questionnaires were
selected accordingly.

Material and methods

Fifty photographs, selected at random among our ortho-
dontic patients, showing the anterior region of the dental
arches were reproduced on a questionnaire. Each image was
taken from the frontal view, showing the upper and lower
incisors and canines, the gingiva, and the alveolar mucosa.
The lips, however, were not visible (Fig. 1 showing an
example image) to prevent sex assessment from clues of the
perioral region. Twenty-five of these photographs showed

female and 25 showed male individuals. The age of the
patients of whom the photographs were taken ranged
between 7 (permanent incisors erupted) and 75 years. Each
image was reproduced in natural size. In order to test the
reliability of the questionnaire, four images were featured
twice in different places, and two images were featured
twice, mirrored horizontally. The questionnaires were given
to 100 test persons who were asked to mark whether the
teeth belong to a female or to a male person next to each
image. In case no decision could be made, they were
allowed to tick a question mark. Each test person was given
the information that 50% of the images belonged to female
and to male individuals, respectively. All test persons were
above 18 years of age, and they filled out the questionnaire
alone without any discussions with other people. Fifty test
persons were laymen, meaning they did not belong to any
dental profession. They were randomly selected from
relatives of our patients. The other 50 test persons belonged
to the dental profession: dentists (34%), students of
dentistry in their last 2 years of clinical education (40%),
dental assistants (18%), and dental technicians (8%). This

Fig. 1 Page 4 of the question-
naire. The images were shown at
actual size. The questionnaire
had five pages (DIN A4, US
letter) in total
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information was also marked on the questionnaire for
statistical reasons. Of 100 test persons, 63 were female and
37 were male. All questionnaires were returned and
subjected to statistical analysis.

All variables were summarized according to their type.
Variables measured on a quantitative scale were summa-
rized using descriptive statistics (median, quartiles, mini-
mum and maximum, box-whisker plots because the
percentages were not normally distributed). Variables
measured on ordinal or nominal scales were summarized
by use of frequency tables showing the number and
percentage within a particular category. Statistical analyses
were performed using SPSS, version 19.

Results

In photographs showing the dentition from a frontal view, it
was impossible to distinguish female from male individuals
(Fig. 2). The statistical evaluation showed that there were
almost equal records of correct and incorrect evaluation.
Not even dental professionals were superior in their
judgment over laymen. Only the dental assistants showed
a tendency to be more correct in their assessment, which
was, however, not significant. There was also no difference
in accuracy of assessment when images of only female
(Fig. 3) or only male (Fig. 4) individuals were selected.

The four doubled images, which were scattered across
the questionnaire for test reasons were not detected by the
same test person in many cases. Error rates were up to 54%.

Even in the “most female” image (Fig. 5) characterized
by the highest score of correct judgment (76%), there were
15% incorrect assessments, and 19% of the test persons
were not able to decide and ticked the box with the question
mark instead. The “most male” image (Fig. 6) was
recognized only by 71% as a male dentition, 23% were
incorrect, and 6% could not decide. The other way round, a
certain dentition of a female was judged to be male by 58%
(Fig. 7), and a male one judged to be female by 69%
(Fig. 8). So, contrary to morphometric reports in the
literature and to our assumption, dental sexual dimorphism

Fig. 3 Assessment of photographs showing female individuals in
relation to professionals and laymen. Correct and incorrect assess-
ments range almost equally in the 50% region, so sexual dimorphism
was not recognized by the test persons

Fig. 2 Assessment of photographs in relation to professionals (D:
dentists, DT: dental technicians, DA: dental assistants, DS: dental
students) and laymen (L). Correct and incorrect assessments range
almost equally in the 50% region, so sexual dimorphism was not
recognized by the test persons

Fig. 4 Assessment of photographs showing male individuals in
relation to professionals and laymen. Correct and incorrect assess-
ments range almost equally in the 50% region, so sexual dimorphism
was not recognized by the test persons
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could not be recognized by the test persons in this study.
Dental professionals were no more successful than laymen.

Discussion

Morphometric research in anthropology maintains that
female teeth are smaller than male teeth [2–7]. This also
holds correct for the deciduous dentition [6]. Although
some people may think that female teeth are also more
roundish and male teeth more sturdy as overall body
physiology may suggest [15, 16], this is not correct. The
female dental phenotype was shown rather downscaled
from their male counterparts, but not gracile in form [11,
17]. Other studies showed a reverse dimorphism, which
means female dental dimensions were larger than those of
males in certain teeth [5]. Canines displayed greater sexual
dimorphism in crown size than any other tooth class [9, 13],
which, however, was also doubted [14]. In many studies,
differences in size and proportion were found in molar teeth
[18], whereas concerning the tuberculum carabelli (cusp of
Carabelli), there was usually no sexual dimorphism either
in the occurrence or in the degree of expression of character
[19]. In the Jordanian population, however, sexual dimor-
phism was evident in Carabelli's trait on maxillary first
molars [20]. Furthermore, male individuals showed a higher
degree of shovel-shaped incisors [20].

Regarding tooth eruption and the so-called dental age
(state of emergence of dentition), there are reports about
differences between female and male individuals. In boys,
the teeth tend to emerge about a month earlier [21] although
their mineralization phase is delayed in comparison to that
of girls, most markedly in canine mineralization, which was
20% later in boys [22]. In root development, the girls
showed accelerated development [12]. Contrary to this,
other studies show no statistically significant differences

between the dental ages of girls and boys observed in
particular age groups [23].

From this short compilation it becomes obvious that many
morphometric studies show contradictory results. And our
study clearly revealed that morphometric differences—
whether measurable or not—cannot be perceived at this scale
(Fig. 2). Neither laymen nor dental professionals could
discriminate female from male teeth by visual inspection
only as viewed from the front.

In habitual occlusion, the upper teeth normally overlap
the lower teeth to a certain extent. The photographs were
also taken in this relation. So, the lower teeth were hidden
by one third or even more, which means, to a greater extent,
the upper front teeth were the major feature to be evaluated
by the test persons.

During lifetime, attrition may alter the shape of a tooth
extremely. In our sample, as it was taken at random from
our orthodontic patients, we had examples of no, moderate,
and severe attrition. This may have had influenced the
assessment of sex from visual inspection, but it must
remain unknown in how much.

It is technically extremely difficult to measure teeth and
look for differences because attrition alters the shape of
each single tooth.

One may test the practical reliability of the quoted
morphometric analysis by handing out a little bag filled
with teeth to the experts who measured sex differences in
human teeth [2–5, 7, 8, 11, 13, 17, 18, 24]. Would they be
able to sort the teeth into a female pile and a male pile? For
their defense one may say, however, in this questionnaire
study that the test persons could see the teeth only in frontal
views on photographs; there was no possibility to hold
them in their fingers and view them from any side, as it can
be done with extracted tooth specimens.

Fig. 7 This image shows the dentition of a female individual, which
was at worst recognized correctly as a female. Correct assessment
26%, incorrect 58%, and question mark 16%

Fig. 6 This image shows the dentition of a male individual, which
was at best recognized correctly as a male. Correct assessment 71%,
incorrect 23%, and question mark 6%

Fig. 5 This image shows the dentition of a female individual, which
was best recognized correctly as a female. Correct assessment 76%,
incorrect 14%, and question mark 10%

Fig. 8 This image shows the dentition of a male individual, which
was at worst recognized correctly as a male. Correct assessment 26%,
incorrect 69%, and question mark 5%
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Some sex-related features of the human body are
clearly distinguishable, while some other male and
female expressions of morphological traits are usually
of a continuous nature. Teeth may also belong to those
parts of the body that show a continuous transition of
features from either sex. This may explain why some
individuals were assessed more correctly than others, and
why the test persons could not decide and score the
question mark in several cases.

Different human populations may show different expres-
sions of sexual dimorphism. In some populations, this
dimorphism may be greater developed than in others.
Therefore, studies which found no sexual difference in tooth
size in one population do not necessarily contradict those
which find differences in others. However, in times of
globalization with free migration and reproduction, it is
oftentimes impossible to define a “population”, as it was done
in times of the classical anthropological textbooks. Our
sample of patients with their dental photographs selected for
this study resembled the normal mixture of human individuals
of Berlin (Germany) as a metropolitan area.

As they told us, during evaluation some test persons
prejudiced that female teeth are more roundish while male
teeth were expected to be more edged. Fig. 7 shows the direct
contrary. The female individual showed the more edged teeth
and the male individual revealed the more rounded teeth
(Fig. 8). A further reason why these two images were
assessed incorrectly by the majority may be the fact that
these images displayed only the incisors as permanent teeth;
the canines had not erupted yet. In this case, one may argue
that the permanent canines are crucial for sex determination
as some studies claim [9, 13]. As they informed us after
having filled out the questionnaire, some other test persons
were convinced that the more tidy, whiter, and better in
shape teeth belonged to female individuals, whereas the
more neglected teeth were identified as male teeth. As the
evaluation of the questionnaire shows, this was not the right
criterion either to determine sex from viewing the dentition
from the front.

As a practical consequence, the dental practitioner
cannot actively shape or restore teeth according to sex
traits. Instead, one should be aware of how the tooth to be
restored fits the face and the overall body form [15, 16]. A
typical male or a typical female tooth form that can be
recognized intuitively obviously does not exist.
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