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Abstract

Background: Teeth are valuable material for forensic investigations since they are the strong and stable human tissue
that is resistant to physical damage. Sex determination, which is usually the first stage in the human identification process,
is one of the essential criteria of biological identity.

Objectives: To evaluate the potential of mesiodistal width of permanent maxillary molar in sex determination.
Methods: This analytical cross-sectional study was done in 120 dental casts prepared for different dental treatment
purposes in Tribhuvan University Teaching Hospital, Institute of Medicine, Maharajgunj, Kathmandu, Nepal from 5%
October, 2021 to 5™ November, 2021. Convenience sampling technique was used. The mesiodistal dimension of the
permanent maxillary molar was measured with the help of a digital vernier caliper (Digimatic Eco, Precise, India). The data
were entered in a Microsoft Excel sheet and analysed statistically using Statistical Package for Social Sciences Statistics
Version 21.

Results: The mean age of the patients was 21.05 + 5.64 years. The mesiodistal dimension of maxillary first molar in males
and females were not statistically significant on both the right and the left sides of the jaw. The sexual dimorphism
percentage was 0.893% and 0.606% in right and left maxillary first molar respectively. Similarly, the frequency was 0.018
and 0.267 in right and left maxillary first molar respectively.

Conclusion: Mesiodistal dimension of maxillary first molar did not significantly differ between the right and left sides of
the jaw. This study could not establish sexual dimorphism among the right and left sides of the jaw.
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The comparison of metric and non-metric characters is
used to determine sex of an individual using dental traits.®
One of the well-established ways of sex determination is
the metric examination of teeth. The maxillary first molar
is a suitable tooth since it is early in eruption and less
impacted than the other teeth in the jaw.’

The aim of this study was to establish normative data
for the mesiodistal dimensions of teeth and to analyse if
maxillary first molar can be used in sex determination in
the Nepali population. The practical application was to
identify the sex of an individual if the teeth, particularly
the molars, are the only structures available to identify
skeletal remains.

METHODOLOGY

This was an analytical cross-sectional study conducted
in the Department of Oral Pathology and Forensic
Dentistry of Tribhuvan University Teaching Hospital
from 5% October, 2021 to 5" November, 2021. The
ethical clearance was taken prior to the study from
the Institutional Review Committee of the Institute of
Medicine [Ref. 138(6-11) E?078/079]. Non-probability
sampling method (convenience sampling) was used for
the study. The sample size was calculated in reference
to the study done in Nepali students by Shrestha et
al.® using formula n = 2 sdz(Zw2 +Z1-B)2/(m1-m2). The
calculated sample size was 60 for each sex.

This study was carried out in dental casts prepared
for different dental treatment purposes in Tribhuvan
University Teaching Hospital. Only the dental casts with
morphologically well-formed and fully erupted maxillary
first molars were included in the study. The dental casts

with caries, restoration, rotation, missing, and impacted
maxillary first molars were excluded from the study.

Mesiodistal (MD) dimension was measured using Digital
Vernier Caliper (Digimatic Eco, Precise, India). The
maximum MD width was measured three times and
the average was taken. Data obtained were transferred
to a Microsoft Excel sheet. The data were verified and
analysed statistically using IBM Statistical Package for
Social Sciences (SPSS) Statistics for Windows, version 21
(IBM Corp., Armonk, N.Y., USA) with a confidence level
set at 95% (p-value <0.05) to test for significance. The
descriptive and inferential statistics were done. Garn and
Lens formula was used to calculate sexual dimorphism
as follows:?

Sexual Dimorphism =[X /X]-1x100
Where: X_= Mean value for males; X, = Mean value for
females.

RESULTS

The mean age of the patients was 21.05 + 5.64 years.
The mean age of males and females were 20.90 + 5.41
years and 21.20 + 5.91 years respectively. Statistical t-test
showed that the mesiodistal dimensions of maxillary
first molar in males and females were not statistically
significant on both the right (p = 2.73) and the left
sides (p = 4.92) of the jaw (Table 1). Levene’s test for
equality of variances showed significance of 0.893% and
0.606% in right and left maxillary first molar respectively.
Similarly, the frequency was 0.018 and 0.267 in right and
left maxillary first molar respectively. The right side was
found to have more sexual dimorphism compared to the
left side (Table 2).

Table 1: Mesiodistal width of the maxillary molar in both the sexes

Mesiodistal width Sex
Male
MD right 15 molar
Female
Male
MD left 1s*molar
Female

N
60
60
60
60

Table 2: Percentages of sexual dimorphism of maxillary first molar

Mesiodistal width Sex
Mal
MD right 1 molar &€
Female
Male
MD left 1s*molar
Female
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N
60
60
60
60
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Mean * Standard Deviation p-value
9.909+0.516
2.73
9.719+£0.520
914 + 0.
9.9 0.507 492
9.756 + 0.489
Frequency Percentage
0.018 0.893%
0.267 0.606%
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DISCUSSION

Sexual dimorphism refers to differences in traits between
sexes of the same species that are thought to have
evolved. One of the earliest and most important tasks
in identifying an individual’s identity is determining sex.
Variables such as craniofacial morphology and pubis
measurements have been used with high accuracy for
sex determination over the years.

The number of missing people is cut in half when sex
determination is done during mass fatalities.”” Among
the various skeletons, teeth are the hardest structure
and resist decomposition and high temperature
changes.” Also because most teeth develop before
skeletal maturation, dentition is a useful age and sex
indicator, especially in young people. As a result, they
are frequently used in the comparative identification of
human remains.'>?

The comparison of metric and non-metric characters is
used to determine sex using dental traits. Comparing
tooth dimensions in males and females is part of the
metric analysis. The non-metric comprises of comparison
of frequencies of dental traits like the upper first molar’s
cusp of Carabelli’s trait, the lower first molar’s deflecting
wrinkles, the upper and lower canines’ distal accessory
ridges, or the upper central incisors’ shoveling.®

The mean mesiodistal dimension of both right and
left sides permanent maxillary first molar in this study
was greater in males compared to females. However,
the difference was not statistically significant. This
finding coincides with the study done by Deo et al.'* in
the Nigerian population and Babu et al.”® in the Indian
population. Both the studies reported very minimal
difference in mesiodistal width which was statistically
nonsignificant. This finding contradicts the study
done by Lakhanpal et al. in the Indian population who
reported that maxillary first molar demonstrates sexual
dimorphism.'®

The mesiodistal width of the first molar in this study
coincided with the study done by Soundarya et al. with
the mean value of 9.13 mm and 9.02 mm in males and
females respectively.” This finding contradicts the study
done by Acharya and Mainali in the Nepali population
itself which demonstrates maxillary first molar to have
larger dimensions both in males and females with
mean values of 10.54 mm and 10.36 mm respectively.'®
The mesiodistal width of the present study sample
coincided with the mesiodistal width of females of
other population samples: Ohio America (9.81 mm)
and Jordan (9.7 mm).’®* On the contrary, the males of
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Ohio America, and Jordan tend to have larger teeth with
mean values of 10.17 mm and 10 mm respectively."”
The mesiodistal diameter of other population ranged
from 10-11 mm. However, the mesiodistal dimensions
in western Australia were 10.97 mm (male) and 10.73
mm (female) respectively.”’ Mesiodistal dimensions in
Turkish were 10.3 mm (male) and 10.1 mm (female).?
In Korean population, the mesiodistal dimensions were
10.6 mm (male) and 10.2 mm (female).? The discrepancy
in the mesiodistal of maxillary first molar could be
attributed to the inconsistency in the methods used in
the measurement. The radiographic studies are reported
to be more accurate than the clinical and plaster model
measurement, as it is not subjected to hindrance by
tight contact. Thus, the measurements taken can show
variability in measurements.?*

The current study also demonstrated that the maxillary
first molar was larger in dimension on the left side
compared to the right. This finding coincides with the
study done by Zarringhalam who reported all permanent
teeth in the maxilla to have greater dimension on the left
side compared to the right.?* This difference in the tooth
size could be attributed to the asymmetry of the jaw as
the study was conducted on orthodontic patients.

The present study showed sexual dimorphism of 0.893%
and 0.606% in the right and left maxillary first molar.
Various studies have revealed varying percentages of
sexual dimorphism in the right and left sides in different
populations. The finding of this study is in accordance
with the study done by Ghose and Baghdady, which
reported sexual dimorphism of 0.8% in the Iraqi
population.?® The Indian population-based studies
showed diverse results as Sonika et al. reported sexual
dimorphism of 4.74% and 4.84% in the right and left
maxillary first molar respectively.! Similarly, Ahmed
et al." and Narang et al.?’ also reported 6.9% and 4.4%
sexual dimorphism on right and left sides respectively.

The Ohio American population showed 3.9% while the
Egyptian sample showed 1% of sexual dimorphism.™2®
The divergences among various populations could be
related to sample size and selections, as well as racial
and genetic variances, which are most likely linked to
ethnicity.

This study was unable to establish borderline numeric
variation for the variables studied regarding the use of
the maxillary first molar for sex determination. This flaw
could be explained by the small sample size, which may
not have been large enough to conduct a discriminant
statistical analysis that compares males and females
using confidence intervals.
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CONCLUSION

The mesiodistal dimension of maxillary first molar in
males and females did not have statistically significant
difference on both the right and the left sides of the jaw.

REFERENCES

1.

Vol

Sonika V, Harshaminder K, Madhushankari GS, Sri
Kennath JA. Sexual dimorphism in the permanent
maxillary first molar: A study of the Haryana
population (India). J Forensic Odontostomatol.
2011;29(1):37-43. [PubMed | Full Text]

Mealey L. Sex differences. New York: Academic
Press; 2000. [Full Text]

Geary DC. Male, female: the evolution of human
sex differences. Washington, DC: American
Psychological Association. 1998. [Full Text]

Eboh DE, Igbigbi PS. Mandibular canine index in sex
determination. J Med Biomed Res. 2011;9:67-73.
[Full Text]

Eboh DE, Etetafia MO. Maxillary canine teeth as
supplement tool in sex determination. Ann Biomed
Sci. 2010;9:25-30. [Full Text | DOI]

Ambika M. Permanent maxillary first molars: Role
in gender determination (Morphometric analysis). J
Forensic Dent Sci. 2019;4:101-2. [Full Text]

Yaseen SM, Naik S, Uloopi KS. Ectopic eruption-A
review and case report. Contemp Clin Dent.
2011;2(1):3. [PubMed | Full Text | DOI]

Shrestha RM. Measurement of mesiodistal tooth
diameter of Nepalese permanent dentition. J Nepal
Dent Assoc. 2005;7(1):55-63. [Full Text]

Shrestha B. Sexual dimorphism in permanent
maxillary and mandibular canine of medical
students in Gandaki Medical College, Nepal. Birat J
Heal Sci. 2019;4(1):654-9. [Full Text | DOI]

Williams BA, Rogers TL. Evaluating the accuracy
and precision of cranial morphological traits for sex
determination. J Forensic Sci. 2006;51(4):729-35.
[PubMed | Full Text | DOI]

. Luo YC. Sex determination from the pubis by

discriminant function analysis. Forensic Sci Int.
1995;74:89-98. [PubMed | Full Text | DOI]

Acharya AB, Mainali S. Limitations of the mandibular
canine index in sex assessment. J Forensic Leg Med.
2008;16(2):67-9. [PubMed | Full Text | DOI]

Lund H, Mornstad H. Gender determination by
odontometrics in a Swedish population. J Forensic
Odontostomatol. 1999;17(2):30-4. [PubMed | Full
Text]

. 10 e No. 4 o I[ssue 38 » Oct.-Dec. 2021

216

Hence, the present study could not establish maxillary
first molar as a tool for sex determination.

Conflict of interest: None
Source(s) of support: None

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Deo E. A dimorphic study of maxillary first molar
crown dimensions of Urhobos in Abraka, South-
Southern Nigeria. J Morphol Sci. 2012;29:96-100.
[Full Text]

Ahmed BRM, Tarigoppula RK, Kulkarni PG,
Anil BS. Gender determination using diagonal
measurements of maxillary molar and canine
teeth in Davengere population. J Clin Diagn Res.
2014;8(11):ZC141-ZC144. [PubMed | Full Text | DOI]
Lakhanpal M, Gupta N, Rao NC, Vashisth S. Tooth
dimensionvariations as a gender determinant
in permanent maxillary teeth. JSM Dent.
2013;1(2):1014-9. [Full Text]

Soundarya N, Jain VK, Shetty S, Akshatha BK.
Sexual dimorphism using permanent maxillary
and mandibular incisors, canines and molars: An
odontometric analysis. J Oral Maxillofac Pathol.
2021;25(1):183-8. [PubMed | Full Text | DOI]
Acharya AB, Mainali S. Univariate sex dimorphism in
the Nepalese dentition and the use of discriminant
functions in gender assessment. Forensic Sci Int.
2007;173(1):47-56. [PubMed | Full Text | DOI]

Garn SM, Lewis AB, Swindler DR, Kerewsky RS.
Genetic control of sexual dimorphism in tooth size.
J Dent Res. 1967;46(5):963-72. [PubMed | Full Text |
DOl

Shaweesh Al. Mesiodistal and faciolingual diameters
of the permanent teeth in a Jordanian population.
Arch Oral Biol. 2017;73:253-8. [PubMed | Full Text |
DOl

Abaid S, Zafar S, Kruger E, Tennant M. Mesiodistal
dimensions and sexual dimorphism of teeth of
contemporary Western Australian adolescents. J
Oral Sci. 2021;63(3):247-51. [PubMed | Full Text |
DOl

Uysal T, Sari Z. Intermaxillary tooth size discrepancy
and mesiodistal crown dimensions for a Turkish
population. Am J Orthod Dentofacial Orthop.
2005;128(2):226-30. [PubMed | Full Text | DOI]

Lee SJ, Lee S, Lim J, Ahn SJ, Kim TW. Cluster analysis
of tooth size in subjects with normal occlusion. Am
J Orthod Dentofacial Orthop. 2007;132(6):796-800.
[PubMed | Full Text | DOI]

Schulze R, Krummenauer F, Schalldach F, d’hoedt B.
Precision and accuracy of measurements in digital

Journal of Kathmandu Medical College


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sonika V%5BAuthor%5D&cauthor=true&cauthor_uid=21841267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harshaminder K%5BAuthor%5D&cauthor=true&cauthor_uid=21841267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madhushankari G%5BAuthor%5D&cauthor=true&cauthor_uid=21841267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kennath JA%5BAuthor%5D&cauthor=true&cauthor_uid=21841267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kennath JA%5BAuthor%5D&cauthor=true&cauthor_uid=21841267
https://pubmed.ncbi.nlm.nih.gov/21841267/
http://iofos.eu/Journals/JFOS Jun11/6_SEXUAL DIMORPHISM IN THE PERMANENT MAXILLARY FIRST MOLAR.pdf
https://www.elsevier.com/books/sex-differences/mealey/978-0-12-487460-2
https://www.apa.org/pubs/books/4318066
http://jmbr.org/
https://www.ajol.info/index.php/abs/article/view/66571
https://doi.org/10.4314/abs.v9i1.66571
https://www.researchgate.net/publication/334289577_Permanent_maxillary_first_molars_Role_in_gender_determination_Morphometric_analysis.
https://pubmed.ncbi.nlm.nih.gov/22114445/
https://www.contempclindent.org/article.asp?issn=0976-237X;year=2011;volume=2;issue=1;spage=3;epage=7;aulast=Yaseen
https://doi.org/10.4103/0976-237X.79289
http://www.jnda.com.np/main/?p=24&articleId=76.
https://www.nepjol.info/index.php/bjhs/article/view/23941
https://doi.org/10.3126/bjhs.v4i1.23941
https://pubmed.ncbi.nlm.nih.gov/16882212/
https://onlinelibrary.wiley.com/doi/10.1111/j.1556-4029.2006.00177.x
https://doi.org/10.1111/j.1556-4029.2006.00177.x
https://pubmed.ncbi.nlm.nih.gov/7665136/
https://www.sciencedirect.com/science/article/abs/pii/0379073895017396?via%3Dihub
https://doi.org/10.1016/0379-0738(95)01739-6
https://pubmed.ncbi.nlm.nih.gov/19135000/
https://www.sciencedirect.com/science/article/abs/pii/S1752928X08001571?via%3Dihub
https://doi.org/10.1016/j.jflm.2008.08.005
https://pubmed.ncbi.nlm.nih.gov/10709560/
https://www.semanticscholar.org/paper/Gender-determination-by-odontometrics-in-a-Swedish-Lund-M%C3%B6rnstad/89dbfdc42cc7266ccc8178842cde0eb648a2cc7e
https://www.semanticscholar.org/paper/Gender-determination-by-odontometrics-in-a-Swedish-Lund-M%C3%B6rnstad/89dbfdc42cc7266ccc8178842cde0eb648a2cc7e
http://www.jms.periodikos.com.br/article/587cb4b17f8c9d0d058b47fd/pdf/jms-29-2-587cb4b17f8c9d0d058b47fd.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4290348/
https://jcdr.net/article_fulltext.asp?issn=0973-709x&year=2014&volume=8&issue=11&page=ZC141&issn=0973-709x&id=5218
https://dx.doi.org/10.7860%2FJCDR%2F2014%2F9944.5218
https://www.jscimedcentral.com/Dentistry/Articles/dentistry-1-1014.php
https://pubmed.ncbi.nlm.nih.gov/34349433/
https://www.jomfp.in/article.asp?issn=0973-029X;year=2021;volume=25;issue=1;spage=183;epage=188;aulast=Soundarya
https://doi.org/10.4103/jomfp.jomfp_400_20
https://pubmed.ncbi.nlm.nih.gov/17320321/
https://www.sciencedirect.com/science/article/abs/pii/S0379073807000588?via%3Dihub
https://doi.org/10.1016/j.forsciint.2007.01.024
https://pubmed.ncbi.nlm.nih.gov/5234039/
https://journals.sagepub.com/doi/10.1177/00220345670460055801?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://doi.org/10.1177/00220345670460055801
https://pubmed.ncbi.nlm.nih.gov/27810383/
https://www.sciencedirect.com/science/article/abs/pii/S0003996916303132?via%3Dihub
https://doi.org/10.1016/j.archoralbio.2016.10.026
https://pubmed.ncbi.nlm.nih.gov/34011827/
https://www.jstage.jst.go.jp/article/josnusd/63/3/63_20-0596/_article
https://doi.org/10.2334/josnusd.20-0596
https://pubmed.ncbi.nlm.nih.gov/16102409/
https://www.ajodo.org/article/S0889-5406(05)00425-7/fulltext
https://doi.org/10.1016/j.ajodo.2004.04.029
https://pubmed.ncbi.nlm.nih.gov/18068599/
https://www.ajodo.org/article/S0889-5406(07)00855-4/fulltext
https://doi.org/10.1016/j.ajodo.2005.12.037

25.

26.

Sex determination using mesiodistal width of permanent maxillary molar

panoramic radiography. Dentomaxillofac Radiol.
2000;29(1):52-6. [PubMed | Full Text | DOI]
Zarringhalam M. A comparison on the mesiodistal
width of right and left side teeth in people with
normal occlusion. J Dent Med. 2004;17(3):5-11. [Full
Text]

Ghose LJ, Baghdady VS. Analysis of the lIraqi
dentition: mesiodistal crown diameters of
permanent teeth. J Dent Res. 1979 Mar;58(3):1047-
54. [PubMed | Full Text | DOI]

Journal of Kathmandu Medical College

217

27.

28.

Narang RS, Manchanda AS, Malhotra R, Bhatia HS.
Sex determination by mandibular canine index and
molar odontometrics: A comparative study. Indian J
Oral Sci. 2014;5:16-20. [Full Text]

Bishara SE, Jakobsen JR, Abdallah EM, Garcia AF.
Comparisons of mesiodistal and buccolingual
crown dimensions of the permanent teeth in
three populations from Egypt, Mexico, and the
United States. Am J Orthod Dentofacial Orthop.
1989;96(5):416-22. [PubMed | Full Text | DOI]

Vol. 10 ¢ No. 4 e Issue 38 ¢ Oct.-Dec. 2021


https://pubmed.ncbi.nlm.nih.gov/10654037/
https://www.birpublications.org/doi/10.1038/sj/dmfr/4600500?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://doi.org/10.1038/sj/dmfr/4600500
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=22625
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=22625
https://pubmed.ncbi.nlm.nih.gov/284038/
https://journals.sagepub.com/doi/10.1177/00220345790580030301?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://doi.org/10.1177/00220345790580030301
https://go.gale.com/ps/i.do?id=GALE%7CA364259138&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=09766944&p=HRCA&sw=w&userGroupName=anon%7Ed6c9e261
https://pubmed.ncbi.nlm.nih.gov/2816841/
https://www.ajodo.org/article/0889-5406(89)90326-0/pdf
https://doi.org/10.1016/0889-5406(89)90326-0

