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ABSTRACT
Objective: Evaluation of sexual dimorphism is a crucial concern for anthropologists, forensic scientists, 

and archaeologists. Teeth have been used as an alternative tool to determine sex in forensic anthropology. 
However, it is necessary to use data specific to a particular population, as different populations exhibit 
varying degrees of sexual dimorphism. This study aimed to determine the sexual dimorphism in the 
buccolingual dimensions of permanent anterior teeth in the young Iranian population.

Materials and methods: A total of 100 students (50 females and 50 males) participated in the current 
study. A total of 1200 permanent anterior teeth were examined. The buccolingual dimension of all anterior 
teeth was measured using Vernier Calipers with a calibration of 0.01 mm. Data were analyzed using 
an independent sample T-test and paired sample T-test, and a P-value of less than 0.05 was considered 
statistically significant.

Results: The mean values of the buccolingual dimension of the maxillary canines on the right and 
left sides (13, 23) were statistically greater in males than females (P=0.04, P=0.03) and had the greatest 
percentage of sexual dimorphism (4.08% and 5.26%, respectively).

Conclusions: The buccolingual dimension of Iranian canines could be used as a reliable material to 
identify gender in forensic studies, and the degree of sexual dimorphism varies among different populations. 
Therefore, it is essential to use the relevant data samples for each population. It was concluded that Europeans 
had the greatest amount of sexual differences in the anterior teeth, while Iranians had the least amount of 
sexual dimorphism in the anterior teeth. 
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INTRODUCTION

Sexual dimorphism in the human skele-
ton has been extensively studied in va
rious populations (1-6) and is a reliable 
method for determining the sex (7, 8). 
Osteometric assessment, which involves 

analyzing size and shape differences (9), has 
been a useful technique in comparison with 
morphological appraisal for determining sex, 
and anthropologists have widely used this me
thod (10-11).

Teeth are known to be the most durable body 
components, capable of withstanding high tem-
peratures, air disasters, hurricanes, and decay for 
an extended period of time after other organs 
have deteriorated (12, 13). 

Forensic odontology involves examining frag-
mented jaws and teeth to determine sex, and it 
is one of the jobs of a forensic odontologist 
(14-16). Sexual dimorphism in human dentition 
has been documented to varying degrees, and it 
is believed that the exploitation of food resour
ces and environmental factors have contributed 
to this difference (17, 18).

Khamis and colleagues found a percentage of 
dimorphism in the buccolingual (BL) and mesio-
distal (MD) dimensions of teeth, with BL dimen-
sions showing greater sexual differences (19). The 
Y-chromosome is believed to influence the mi-
totic action of cells in the dental papilla and inner 
dental epithelium, impacting the dimension of 
the dentino-enamel junction. Varying degrees of 
dentine thickness have been observed in different 
populations, emphasizing the importance of col-
lecting population-specific data (20, 21).

In some cases, when dealing with dental re-
mains, the buccolingual dimension of the teeth 
may be the only available evidence. This is espe-
cially true in situations where only partial or frag-
mented remains are recovered. In such cases, es-
tablishing odontometric standards for the 
buccolingual size is crucial for identifying the sex 
of individuals and providing insights into their an-
cestry, age, and other biological characteristics. In 
the Iranian population, there are currently no es-
tablished odontometric standards, making this re-
search essential for forensic investigations and an-
thropological studies. By determining the extent 
of sexual dimorphism in the buccolingual size, 
this study will provide valuable information for 

identifying the sex of individuals based on dental 
remains.

MATERIALS AND METHODS

Participants
A total of 100 students (50 females and 

50 males) aged 18 to 22 years old were recruited 
for the present study. The chosen age range en-
sured the complete eruption of all permanent 
canine teeth without any bone loss. Participants 
were selected based on specific criteria, which 
included the absence of fillings, caries, abrasion, 
attrition, abfraction, erosion, crowding, bruxism, 
dental disease, and dental/occlusal abnormali-
ties.

Impression and casts
An irreversible hydrocolloid (alginate) impression 
material was used to obtain an impression of the 
teeth, which was immediately poured in dental 
stone to create the casts.

Measurement
The buccolingual diameters of all anterior teeth 
were measured using Electronic Digital Vernier 
Calipers with 0.01 mm resolution. Measurements 
were done twice by one examiner to eliminate 
any inter-observer error.

Data analysis
The mean and standard deviation (SD) of the buc-
colingual size were calculated using SPSS Soft-
ware. Additionally, the percentage of sexual di-
morphism was also calculated. The Independent 
Samples t-test was used to compare the dif
ferences between males and females in terms of 
buccolingual size. A p-value of less than 0.05 was 
considered statistically significant. Sexual dimor-
phism was determined by calculating the percent-
age difference between the sexes. The following 
formula was used in the present research: (male 
mean/female mean) - 1*100. The variance in the 
mean values of males and females indicates the 
percentage of sexual dimorphism between them. 
A negative value of this index suggests a larger fe-
male tooth size, while a positive value indicates a 
larger male tooth size. If the index value is close to 
zero, the difference between males and females is 
minimal. Therefore, a value of zero indicates no 
sexual dimorphism between males and females in 
terms of buccolingual size (22, 23).

Sexual Dimorphism in the Buccolingual Dimensions of Permanent Anterior Teeth
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Buccolingual dimensions
The maximum distance between the labial  
and lingual is called buccolingual dimensions 
(Figure 1). q

RESULTS

Table 1 presents the buccolingual dimensions 
of permanent anterior teeth. The results indi-

cate that, with the exception of the lateral inci-
sors (22 32), males have larger buccolingual di-
mensions in all tooth types in both arches. The 
inter-sex dimorphism ranges from 0.01 mm for 
the upper central incisor on the left side to 

0.42 mm for the upper canines on the left side. 
Furthermore, a significant difference in size be-
tween males and females was found in the ma
xillary canine on the right and left sides (P=0.04 
and P=0.03, respectively).

The most significant sexual dimorphism was 
observed in the dimension of the maxillary canine 
on the right side (5.26%), followed by the left side 
maxillary canine (4.08%). In contrast, the man-
dibular lateral incisor showed the smallest amount 
of sexual difference (-0.02%).

To calculate the percentage of sexual dimor-
phism, the following formula was used: 
[(male mean - female mean)/female mean] * 100

In our study, we used the simple and cost-ef-
fective linear analysis approach to measure buc-
colingual teeth. Results showed that women have 
smaller buccolingual tooth dimensions compared 
to men in all types of teeth in both arches, except 
for the left side lateral incisors. The maxillary ca-
nines were found to have the most significant 
sexual dimorphism, with males having larger 
teeth. This finding is consistent with previous stu
dies that have also shown sexual dimorphism in 
canines. However, there are studies that suggest 
sexual dimorphism in other teeth, such as the 
central or lateral incisors.

FIGURE 1. 
Measurement 
of 
buccolingual 
diameter of 
anterior teeth 
using 
electronic 
Vernier 
calipers

TABLE 1. Comparison of buccolingual dimensions of anterior teeth in males and females
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Interestingly, this study found that Iranians had 
the greatest difference in the buccolingual size of 
the lower canine compared to populations from 
other countries such as Turkey, Malaysia, and Chi-
na. Additionally, a significant difference was ob-
served between the Greek and Iranian dentition 
of males regarding the lower central incisor teeth.

Overall, these findings highlight the impor-
tance of considering sexual dimorphism in dental 
research and practice, particularly in areas such as 
orthodontics and prosthodontics, where tooth 
size and shape play a crucial role in treatment 
planning and outcomes. q

DISCUSSION

There are a variety of approaches to measure 
the buccolingual teeth, including Fourier’s 

analysis, linear analysis, and Moiré’s topography. 
Since the linear analysis method was simple and 
cheap to run, it was selected as the analysis ap-
proach in this study (24).

Women have smaller buccolingual tooth di-
mensions in comparison with men in all types of 
teeth in both arches except for the left side lateral 
incisors, which are statistically significant larger in 
the buccolingual dimensions of the maxillary ca-
nines.

Iranians had the greatest difference in the BL 
size of the lower canine with the population of 
three other countries, including Turkey (25), Su-
danese (19), and China (26). In addition, a signifi-
cant difference existed between the Greek and 
Iranian dentition of males regarding the lower 
central incisor teeth (27). 

In the literature, many references have been 
made to teeth sexual dimorphism (28, 29), and 
the occurrence of a great amount of dimorphism 
in permanent teeth is emphasized, particularly ca-
nines (30, 31). In line with these studies, the pres-
ent research has also documented the existence 
of sexual dimorphism in maxillary canine teeth. 

The major sexual dimorphism in permanent 
teeth is acknowledged in certain other studies. 
This difference is especially found in canines, with 
females having smaller teeth than males (31). In 
referring to this issue, Garn and Lewis (32) claimed 
that dimorphism was mainly observed in the teeth 
next to the canines, while other researchers have 
also emphasized a noticeable sexual dimorphism 
in the canines (33).

However, other studies stress the manifesta-
tion of dimorphism in the remaining teeth. For 
instance, Acharya and Mainali (34) reported that a 
significant sexual dimorphism was seen in the 
central or lateral incisors, which was in contrast 
with the claim of various other researchers who 
believed that the least amount of sexual dimor-
phism was observed in the incisors (32).

Chinese researchers examined sexual dimor-
phism in the BL and MD diameters of permanent 
maxillary and mandibular teeth in a sample of 
Chinese Han adults and found that the BL dia
meter showed a greater dimorphism than the MD 
diameter in most of the studied teeth, including 
incisors, canines, premolars, and molars (39), 
which was contrary to the findings of Acharya and 
Mainali (40), and Komabayashi and Fujiwara (41).

Moreover, as shown in Table 1, the mandibu-
lar teeth were found to be less dimorphic than the 
maxillary teeth. This finding was in line with previ-
ous studies that have also documented a greater 
degree of dimorphism in the maxillary teeth than 
the mandibular teeth (42, 43). 

In the present research we found that several 
of the males’ teeth were larger in size in compari-
son with those of females. The difference in the 
quantity of dentin and enamel between males 
and females was also studied, especially for crown 
dimensions (44, 45).

Sexual dimorphism has been attributed to the 
varying degrees of enamel by some scholars (46). 
Other studies have reported that the variance in 
the quantity of dentin is the cause of sexual di-
morphism (47). Both dentin and enamel have 
been found to differ between males and females, 
with males having higher amounts of dentin and 
females having more enamel in their teeth (47). 
These differences are explained by the involve-
ment of sex-linked genes on both the X and 
Y chromosomes, and the quantity of enamel and 
dentin in the teeth varies as a result of the role of 
the Y chromosomes (48); also, the effect of the 
Y chromosome on teeth was studied by Alvesalo 
(49), who found that through increasing the 
amount of mitotic potential of the tooth germ by 
the Y chromosomes, dentinogenesis was induced. 
Moreover, the roles of the X and Y chromosomes 
in teeth dimensions were studied by him by 
another researchers (50) and it was claimed that, 
despite the classical view on the dominant effect 
of the X chromosome on teeth size, the Y chromo-
some was found to have the main role in deter-

Sexual Dimorphism in the Buccolingual Dimensions of Permanent Anterior Teeth
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mining the teeth size through controlling the 
thickness of the dentin, while the X chromosome 
was only responsible for controlling the thickness 
of the enamel. Whereas, amelogenesis is believed 
to be stimulated and created by the X chromo-
somes (51).

In 2006, a study conducted at the University of 
Istanbul found that the main teeth sexual dimor-
phisms occurred in the incisors, with the greatest 
differences being observed in the buccolingual 
(BL) dimension of the maxillary and mandibular 
canines and the mesiodistal (MD) dimension of 
the mandibular canine and first premolar (52). 
Additionally, there was a significant difference in 
the BL dimension of maxillary canine teeth 
(13, 23) between males and females.

We used the formula of Garn and colleagues 
(53) to calculate the percentage of sexual dif
ference for the BL dimensions among Iranians and 
to estimate sexual differences in other popula-
tions. A comparison of the sexual difference per-
centages in various populations for BL crown di-
ameters is illustrated in Table 2. However, in the 
study by Harris and Nweeia (54) there were inac-
curacies concerning male and female dimorphism 
calculated for lower C. The accurate values of this 
dimorphism are shown in Table 2. While BL 
crown diameters are mostly different in males and 
females, the amount of this dimorphism varies in 
different human populations. Europeans have the 
greatest amount of teeth sexual dimorphism com-
pared to Iranians and Indians, who have a lower 
amount thereof.

Harris and Nweeia (54) claimed that sexual di-
morphism in teeth dimensions did not exist 
among local South Americans; however, Mexican 
and Australian aborigines experience a conside
rable amount of sexual dimorphism. Although the 
highest difference is observed in the canine teeth, 
Australian aborigines are characterized by incisor 
dimorphism, specifically the central ones, in the 
BL dimensions.

The Iranian population is generally like the 
Asian population in terms of the amount of sexual 
dimorphism. All Asians are sexually less dimorphic 
compared to other populations. Europe and the 
Near East may be taken as completely separated 
colonies, as claimed by Richards and colleagues 
(55). However, this categorization fails to notice 
the geographical nearness of the Turkish and 
Greek populations. The less observed sexual di-
morphism in the teeth of these populations could 
be due to their consumption of similar nutritional 
products.

In general, analysis of various patterns of teeth 
dimorphism among different countries reveals 
factors influencing it, such as the impact of the 
environment, genetics, and epigenetics. Disease, 
climate, and nutrition are among the environmen-
tal factors. In humans, the subsistence pattern has 
a large effect on the formation of the masticatory 
apparatus (25). Therefore, teeth dimensions might 
be influenced by eating habits. Ates and col-
leagues (25) reported that the higher the propor-
tion of plants in the diet of humans, the larger the 
teeth become, while a meat diet results in smaller 
teeth.

Hanihara and Ishida (56) believe that the 
smaller teeth dimensions in the Western Eurasian 
population could be due to the smaller influence 
of natural selection on teeth sizes over hundreds 
of years. At the same time, there were some cul-
tural variations in cooking after the introduction of 
agriculture in these colonies.

The impact of genes on teeth sexual dimor-
phism has also been emphasized in the literature 
(57-59). It is suggested that the variation in teeth 
sizes between and within human colonies can be 
the result of receiving these qualities from past 
generations. Population admixture could also play 
a partial role in tooth dimorphism between dif
ferent populations (42). For instance, varying de-
grees of admixture have caused dimorphism be-
tween Mexicans and Americans from Iowa. 
Mexicans are genetically descendants of an ad-

TABLE 2. Percentage of sexual dimorphism for the buccolingual 
(BL) crown diameter of the anterior teeth in different population 
groups



276 Maedica
  

A Journal of Clinical Medicine, Volume 18, No. 2, 2023

mixture of mostly North American Indians (Mon-
goloid) and Spanish population (Caucasian), while 
in Iowa, the admixture is largely German, Scandi-
navian, and English (42). q

CONCLUSION

There are variations in teeth sexual dimor-
phism for the BL crown size among various 

human populations. Therefore, every population 
has its own discriminant function to be used in 
determining the sex of human skeletal remains. 
It is also proven that males possess bigger teeth 
than females, except for the lateral incisors 
(22 23). While maxillary canines were found to 
be sexually dimorphic, with a statistically signifi-
cant difference in the buccolingual dimensions, 
the other teeth, with sexual dimorphism, did not 

show any significant difference in the buccolin-
gual dimensions.

The comparative study of teeth dimorphism 
between males and females in various human 
populations revealed that it varies among various 
groups. The Europeans showed the greatest 
amount of sexual differences in teeth in compari-
son with the Iranian population who showed the 
least amount of sexual dimorphism in teeth. 
Therefore, obtaining such data about a relevant 
population with the aim of medical diagnoses, 
preparation for treatment, and forensic dentistry is 
totally essential. q
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