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ABSTRACT 
Objective: The aim of this study was to determine whether 
the  tooth  crown  sexual  dimorphism  pattern  reported  in 
previous small studies can be generalized for a broader range of 
populations.
Literature  review:  A systematic  literature  review  was 
performed  by  two  independent  examiners.  The  following 
databases  were  searched  from  October  2015  to  July  2016: 
PubMed,  Scopus,  Lilacs,  ScienceDirect,  Medline,  and 
Cochrane Reviews.  No language restrictions were applied to 
the search.
Selection criteria: The inclusion criteria comprised original 
studies  investigating  mesiodistal  permanent  teeth  that 
reported  the  sample  population  and  standard  deviation.  All 
right-sided teeth, except the third molars, were measured and 
separated  by  sex  in  the  included  studies.  Thirty-one  studies 
were  included  in  the  quantitative  data  synthesis  and  meta-
analysis.  Studies of non-human teeth, skeletal  remains,  or an 
overly specific study population were excluded.
Main results:  Thirty-one trials,  involving 6481 participants, 
provided  data  for  the  meta-analysis  of  teeth.  Sexual 
dimorphism in mesiodistal crowns was found in all teeth across 
a range of populations, principally in lower canines (5.73%) and 
maxillary canines (4.72%), followed by the lower second molars 
(3.54%)  and  upper  second  molars(3.20%),  and  finally  in  the 
lower first molars(3.14%) and upper first molars(2.64%).
Conclusions: A small degree of sexual dimorphism exists in 
all human teeth. Second molars and canines show the greatest 
sexual dimorphism. Additionally, smaller racial differences are 
present in mesiodistal crowns among groups living in different 
geographic  areas;  however,  it  is  not  possible  to  establish  a 
single value applicable for all populations.

INTRODUCTION  
Dental  anatomy  is  an  important  factor  in  establishing  an 
accurate  diagnosis,  and  can  be  used  in  the  assessment  of 
treatment  and  control  cases.1  Dental  crown dimensions  and 
root  dimensions  are  important  in  determining  appropriate 
treatment2  and  achieving  greater  stability  in  orthodontic 
planning.3  Dental  parameters  are  a lso  used  for  the 
identification of human remains by anthropologists, biologists, 
and  forensic  experts;  such  parameters  enable  post-mortem 
determination of sex and age, as teeth may be more likely to 
remain intact when other bony structures are destroyed.4,5  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Within this context,  human dentition and crown 
size are considered a  useful  aid in determining a 
subject's sex; most teeth are fully developed before 
skeletal  maturation,  and  are  thus  valuable  sex 
indicators.6
The two most  commonly  used measures  of  the 
tooth  crown are  mesiodistal  and  buccolingual 
diameters7,8  notably,  other  measures  have  been 
developed:  trigonid  mesiodistal ,  trigonid 
buccolingual,  talonid  mesiodistal,  and  talonid 
buccolingual diameters.9 Moreover, there are more 
sophisticated  methods  to  measure  the  dental 
crown,  as  well  as  the whole tooth,  with reduced 
discrepancy.10,11  Prior studies have shown that the 
dental  crown dimensions of  permanent dentition 
tend to be larger in men than in women; the lower 
lateral incisors and canines are the most useful teeth 
for  determining  dental  sexual  dimorphism12. 
However,  a  study  in  Nepal8  provided  a 
contradictory  conclusion,  in  that  the mesiodistal 
measurements of the lower second premolars were 
larger in women than in men; this study indicated 
that the measurement variables had greater utility 
in sex assessment when using discriminant analyses. 
Thereafter, several studies attempted to identify the 
differences between sexes through measurements of 
human dental crowns in different populations, with 
inconsistent results.1,4,13

Considering the number of anatomical  studies in 
the  dental  literature  and  the  diversity  of  their 
outcomes,  this  observed  variation  in  dental 
dimensions  is  of  fundamental  importance;  the 
future of dental anatomy depends on the use of new 
methods  to  study  anatomical  variations.14  The 
present  study  aimed to  determine  whether  the 
pattern of  dental  sexual  dimorphism found in  a 
small number of samples by previous researchers is 
consistent when tested more extensively  across  a 
wider range of populations.

METHODS: 

Protocol
The present  study was  performed in  accordance 
with the guidelines of the PRISMA statement for 
conducting systematic  reviews and meta-analyses. 
The review protocol can be accessed online (http://
www.crd.york.ac.uk/PROSPERO.  Registration 
number: CRD42015023373).

Search Strategy
A systematic  review  was  performed.  The 
electronic literature search was performed by two 

independent examiners to guarantee the quality 
of  the  data  collected  in  the  studies.  The 
following  databases  were  searched:  PubMed, 
Scopus,  Lilacs,  Science  direct,  Medline,  BBO 
and  Cochrane  Reviews .  The  search  was 
performed during the period between October 
2015  and  July  2016.  In  addition  to  the  peer-
reviewed literature search, a grey literature and 
hand search was performed in USP web science 
(http://www.sibi.usp.br/bibliotecas/)  and  Banco 
de Theses CAPES. No language restrictions or 
dates  were  imposed;  keyword  searches  used 
Boolean operators.  The search terms included: 
Sex  characteristics,  Odontometric,  Dental 
index,  Dental  index  determinat ion,  Sex 
determination,  Dental  dimorphism,  Sexual 
dimorphism, and Tooth crown; these terms were 
present  in  the  title  or  abstract  of  identified 
studies.

Inclusion criteria
Original  studies  that  were  conducted  in 
different  population  groups  and  investigated 
mesiodistal crowns in the permanent teeth were 
the targets of this analysis. Comparison groups 
were  male  and  female  populations.  Outcomes 
included  studies  that  measured  all  right-sided 
teeth,  except  the  third  molars.  Analyses  of 
mesiodistal  crowns,  odontometric  population 
characteristics,  and  sexual  dimorphism  from 
cross-sectional studies were included.

Exclusion criteria
Studies  using  non-human  teeth,  skeletal 
remains, or a very specific study population were 
excluded. Studies that did not report the sample 
population  and  studies  without  ful l  text 
accessibility were not reviewed.

Data items
Data  were  collected  regarding  the  mesiodistal 
measurements of each tooth crown: population, 
sample ,  ca l ibrat ion,  standard  deviat ion, 
collection  instrument,  and  detection  of  sexual 
dimorphism. In the event of any irregularities in 
the  data,  authors  were  contacted  by  email  for 
supplementary  information.  If  these  were 
unavailable, the article was excluded.

Synthesis of results
Syntheses of the results are presented according 
to  sex,  specifically  on  the  right  side.  Analyses 
did not include the right and left sides together.
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Statistical analysis
Meta-analyses were performed using BioStat v. 5.3 
(InstitutoMamirauá,  Amazonas,  Brazil)  and 
STATA 13.0 (StataCorp LP, College Station, TX, 
USA)  software  for  mean  differences  between 
sexes with respect to teeth. Dissimilarity indices 
between  s tud ies  were  determined  by 
heterogeneity  tests  using  both  the  chi-squared 
test  and  I - squared  stat ist ic .  Percenta ge 
dimorphism  was  calculated  as  (median  male/
median  female  -1)  ×  100.15  A positive  value 
indicated  that  the  male  tooth  dimension  was 
larger, whereas a negative value indicated that the 
female  tooth  dimension  was  larger.  The  total 
percentage  dimorphism  was  the  sum  of  all 
percentages / number of all teeth.16

RESULTS 

Study selection:
Potential  records  identified  through  database 
searches  were  as  follows:  PubMed  (n=3240), 
Scopus  (n=172),  Cochrane  Library  (n=49),  Hand 
Searching (n=1), Lilacs (n=10), and ScienceDirect 
(n=195).  Principal  duplicates  excluded  were  as 
follows:  PubMed  X Scopus  (n=53),  PubMed  X 
Sc ienceDirect  (n=22 ) ,  and  Scopus  X 
ScienceDirect  (n=19 ) .  According  to  pre -

determined inclusion criteria,  82  abstracts  were 
initially  obtained.  An article  was  read in  full  if 
one  reviewer  considered  the  abstract  to  be  of 
potential  relevance.  If  there  was  a  lack  of 
consensus regarding study credibility between the 
two reviewers,  a  third  examiner  performed the 
evaluation. In grey literature just one thesis17  was 
found. 
Full text articles that did not fulfill the inclusion 
criteria  were  excluded  from  further  analysis 
(n=14).  Two  additional  studies  were  excluded 
because the full article could not be obtained,18,19 
despite direct contact with the authors. Sixty-six 
full  text  articles  were  assessed  for  eligibility. 
Thirty-seven  studies  in  this  section  were 
excluded  for  a  variety  of  reasons:  sex  not 
separated  (n=13);  teeth  not  separated  (n=11); 
missing  data  (without  the  median  or  standard 
deviation) (n=6); identical values in the tables for 
upper  and  lower  teeth;20  male  data  only;21,22 
duplicate  data  from  the  same  population;23 
graphics  only,24  data  were  not  for  mesiodistal 
crowns;25 only the values of the differences were 
available.26  Therefore,  two  additional  studies 
were identified by reference linkage.27,28 Finally, 31 
studies  were  selected  for  review  and  meta-
analysis.  The  details  and  results  of  the  search 
strategy are shown in Figure 1.  

Figure 1: Flowchart describing the study selection process 
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Table  1.  The  31  selected  articles  including  publication  dates,  sample,  study  population,  and  main 
objectives.

Article Male 
sample

Female 
sample

Population 
sample Year Objectives

Martins-
Filho17 100 100 Brazilians 2013 Sexual dimorphism through dental 

measurements.

Khamis et al.28 200 200 Malaysians Chinese, 
Tamils and Malays 2014 Sex prediction model to Malaysians.

Mitsea et al.29 64 108 Greeks 2014 Sex assessment from tooth measurements

Angadi et al.30 294 306 Indians 2013 Develop a logistic regression for sex 
prediction.

Fernandes et al.1 50 50
Brazilians African 
ancestry, Caucasian 

ancestry and Japanese 
ancestry

2013
Sexual dimorphism in mesiodistal crown with 
normal occlusion and compared between these 
populations.

Thapar et al.4 96 104 Indians 2012 Correlation between tooth and skull size in sex 
determination.

Al-Gunaid et al.31 82 94 Yemeni Arabians 2012 Determination of mean mesiodistal crown and 
Bolton's ratios.

Castillo et al.27 39 27 Colombians 2011 Determination of the mean diameter of each 
tooth, sexual dimorphism, and bilateral symmetry.

Phabhu & 
Acharya.32 52 52 Indians 2009 Determination of odontometric standards and 

sexual dimorphism with statistical analyses.

Antoszewski 
et al.33 67 62 Polonies 2009 Odontometric characteristics of transsexual 

women in comparison of males and females.

Archarya & 
Mainali8 60 56 Nepalese 2007 Sexual dimorphism through dental 

measurements.

Ling & Wong 34 264 148 Southern Chinese 2007 Sexual dimorphism through dental 
measurements.

Ngom et al.35 52 52 Moroccan and 
Senegalese 2007 Analysis of mesiodistal crowns.

Ates et al.36 50 50 Turks 2006
Sexual dimorphism through dental 
measurements and compared with others 
populations.

Singh & 
Goyal37 40 70 North Indians - 

Punjabis 2006 Analysis of mesiodistal crowns.

Hashim & Al-
Ghamdi38 60 60 Saudi Arabians 2005 Comparison of mesiodistal crown between 

normal occlusion and malocclusion in both sexes.

Santoro et al.39 36 18 Dominican 
Americans 2000 Analysis of mesiodistal crowns.

Lund & 
Mörnstad6 28 28 Swedes 1999 Investigation of the accuracy with which sex 

can be differentiated by odontometric analyses.

Yuen & Tang40 60 49 Southern Chinese 1997 Analysis of mesiodistal crowns and compared 
with others populations.

Hattab et al.41 82 110 Jordanians 1996 Analysis of mesiodistal crowns
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* Lower incisors 

Table 2. All mesiodistal values of crowns for every tooth (mean and standard deviation) found in the 31 
selected studies separated by male and female.

Hashim & 
Murshid42 60 60 Saudi Arabians 1993 Sexual dimorphism in mesiodistal crowns.

Lukacs & 
Hemphill43 344 237

Northwest India – 
Bhils, Rajput and 

Garasias
1993 Analysis of odontometric characteristics 

compared among these populations.

Bishara et al.44 91 80 Americans, Mexican 
and Egyptians 1989

Odontometric characteristics of normal 
occlusion and comparison among these 
populations.

Kieser et al.45 55 65 South Africa 
Caucasoid 1985

Odontometric characteristics of this 
population and comparison with other 
populations.

Axelsson & 
Kirveskari46 465* 482* Icelanders 1983 Odontometric characteristics and Sexual 

dimorphism.

Potter et al.47 183 164 Filipinos 1981
Odontometric characteristics of this 
population and sexual dimorphism compared 
with other populations.

Ghose & 
Baghdady48 30 30 Iraqis, Bedouins and 

Yemenites 1979 Analysis of mesiodistal crowns.

Richardson & 
Malhotra49 158 160 Americans Negroes 1975 Analysis of mesiodistal crowns.

Garn et al.50 288 322 Americans - 
Southwest 1968 Sexual dimorphism in mesiodistal crowns.

Garn et al.13 204 258 Americans - Ohio 1967
Odontometric characteristics of this 
population and comparison with other 
populations.

Moorrees et al.51 85 87 Americans - 
Northeast 1957 Analysis of mesiodistal crowns: permanent and 

deciduous.

TOOTH 11 12 13 14 15 16 17 41 42 43 44 45 46 47

Populations
 M      
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

Brazilians 
(2013)

8.75
0.70

6.94
0.64

8.13
0.56

7.15
0.44

7.03
0.55

10.95
0.70

10.04
0.87

5.36
0.82

5.75
0.54

7.17
0.64

7.36
0.55

7.56
0.52

10.80
1.08

10.89
0.78

8.52
0.69

6.70
0.62

7.80
0.54

6.91
0.55

6.75
0.58

10.45
0.82

9.75
0.85

5.18
0.52

5.62
0.63

6.83
0.50

7.10
0.56

7.28
0.57

10.63
0.62

10.49
0.72

Malaysian 
Chinese 
(2014)

8.89
0.45

7.35
0.52

8.33
0.47

7.73
0.40

7.32
0.44

10.68
0.49

10.32
0.45

5.60
0.31

6.14
0.35

7.23
0.40

7.54
0.35

7.54
0.45

11.67
0.47

10.81
0.49

8.55
0.47

7.05
0.56

8.03
0.46

7.48
0.46

7.06
0.39

10.36
0.50

9.88
0.49

5.46
0.35

6.05
0.35

6.86
0.39

7.32
0.38

7.25
0.44

11.20
0.53

10.14
0.40

Malaysian 
Tamils 
(2014)

8.81
0.32

6.99
0.41

7.92
0.34

7.31
0.36

6.97
0.37

10.64
0.51

10.38
0.55

5.52
0.30

6.07
0.36

6.99
0.36

7.33
0.32

7.40
0.35

11.40
0.58

10.57
0.28

8.52
0.46

6.89
0.51

7.68
0.37

7.17
0.37

6.81
0.31

10.37
0.50

10.01
0.55

5.41
0.31

5.89
0.34

6.62
0.29

7.19
0.38

7.23
0.45

11.07
0.52

10.29
0.51
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Malays 
(2014)

8.66
0.46

7.07
0.54

8.25
0.38

7.47
0.45

7.03
0.40

10.62
0.48

10.13
0.48

5.54
0.34

6.13
0.34

7.19
0.41

7.39
0.49

7.34
0.47

11.60
0.53

10.55
0.64

8.44
0.51

6.91
0.62

7.81
0.46

7.40
0.38

6.96
0.41

10.47
0.46

9.90
0.51

5.43
0.30

6.06
0.36

6.77
0.34

7.27
0.42

7.32
0.40

11.32
0.46

10.27
0.57

Greeks 
(2014)

8.93
0.82

6.49
1.67

8.04
0.51

6.16
2.31

6.86
0.45

10.06
2.00

-
-

5.66
0.66

6.11
0.56

7.17
0.52

6.27
2.36

5.87
2.86

10.43
2.33

-
-

8.59
0.95

6.45
1.36

7.74
0.51

6.16
2.07

6.74
0.56

9.38
2.65

x
x

5.45
0.49

5.95
0.71

6.83
0.48

6.55
1.66

6.24
2.40

9.84
2.91

x
x

Indians 
(2013)

8.58
0.57

6.81
0.64

7.84
0.51

7.05
0.50

6.68
0.47

10.29
0.55

9.83
0.73

5.41
0.37

5.94
0.41

6.84
0.45

7.03
0.50

7.09
0.54

10.96
0.65

10.26
0.66

8.38
0.59

6.64
0.64

7.51
0.48

6.89
0.48

6.58
0.57

10.09
0.57

9.49
0.75

5.35
0.43

5.82
0.39

6.47
0.40

6.96
0.46

6.97
0.50

10.70
0.61

9.92
0.62

Brazilian 
African 

ancestry 
(2013)

9.05
0.56

7.37
0.53

8.26
0.50

7.63
0.59

7.10
0.67

10.96
0.62

-
-

5.61
0.40

6.33
0.45

7.44
0.57

7.70
0.46

7.63
0.57

11.66
0.49

-
-

8.63
0.57

7.03
0.68

7.73
0.54

7.31
0.64

6.84
0.52

10.22
0.48

x
x

5.25
0.40

5.97
0.42

6.86
0.49

7.30
0.54

7.11
0.60

11.09
0.58

x
x

Brazilian 
Caucasian 
ancestry 
(2013)

8.70
0.55

6.53
0.48

7.82
0.45

6.86
0.49

6.60
0.34

10.01
0.39

-
-

5.29
0.29

5.81
0.31

6.84
0.33

7.05
0.43

7.04
0.38

11.01
0.77

-
-

8.40
0.36

6.51
0.50

7.54
0.46

6.89
0.42

6.56
0.31

9.80
0.55

x
x

5.14
0.21

5.71
0.30

6.48
0.33

6.85
0.43

6.90
0.42

10.42
0.57

x
x

Brazilian 
Japanese 
ancestry 
(2013)

8.54
0.40

7.16
0.36

7.95
0.44

7.35
0.52

6.82
0.40

10.36
0.57

-
-

5.31
0.35

5.92
0.36

7.02
0.42

7.24
0.43

6.98
0.48

11.21
0.41

-
-

8.36
0.39

6.74
0.56

7.70
0.50

7.16
0.39

6.69
0.37

10.19
0.41

x
x

5.07
0.22

5.62
0.32

6.61
0.48

7.11
0.47

7.01
0.33

11.05
0.51

x
x

Indians 
(2012)

8.50
0.61

6.70
0.62

7.80
0.51

6.90
0.52

6.50
0.48

10.10
0.60

9.90
0.77

5.30
0.36

5.90
0.43

6.80
0.44

6.90
0.42

6.90
0.60

10.80
0.63

10.31
0.64

8.40
0.73

6.60
0.68

7.50
0.97

6.70
0.58

6.40
0.63

9.97
0.74

9.60
0.80

5.40
0.39

5.80
0.44

6.50
0.36

7.00
0.49

6.80
0.53

10.60
0.66

9.90
0.70

Yemeni 
Arabians 
(2012)

8.57
0.56

6.50
0.52

7.57
0.41

6.68
0.50

6.33
0.53

9.95
0.65

-
-

5.21
0.44

5.74
0.44

6.73
0.43

6.74
0.51

6.80
0.55

10.87
0.74

-
-

8.34
0.61

6.40
0.66

7.30
0.44

6.49
0.49

6.22
0.53

9.82
0.55

x
x

5.12
0.48

5.62
0.48

6.42
0.38

6.61
0.50

6.67
0.49

10.54
0.62

x
x

Colombi
ans 

2011)

8.65
0.62

6.89
0.57

7.91
0.58

7.26
0.78

7.00
0.72

10.16
1.26

-
-

5.32
0.46

5.86
0.50

6.91
0.51

7.25
0.44

7.21
0.50

11.33
0.57

-
-

8.37
0.46

6.88
0.58

7.93
0.72

7.19
0.77

6.90
0.61

10.19
0.55

x
x

5.30
0.38

5.94
0.46

6.83
0.62

7.22
0.44

7.11
0.63

11.03
0.64

x
x

Indians 
(2009)

8.39
0.61

6.63
0.78

7.65
0.54

6.87
0.64

6.50
0.63

9.96
0.55

9.43
0.72

5.37
0.40

5.88
0.35

6.61
0.38

6.76
0.45

6.88
0.66

10.80
0.67

9.89
0.69

8.29
0.57

6.50
0.59

7.44
0.40

6.77
0.45

6.59
0.83

9.79
0.49

9.24
0.75

5.23
0.37

5.75
0.33

6.45
0.41

6.78
0.46

6.74
0.48

10.54
0.56

9.83
0.64

Polonies 
(2009)

8.68
0.61

6.61
0.68

7.78
0.72

6.73
0.52

6.49
0.50

10.52
0.92

9.70
0.85

5.44
0.39

5.93
0.43

6.76
0.54

6.92
0.53

6.97
0.52

11.20
0.83

10.46
0.79

8.54
0.67

6.47
0.63

7.48
0.81

6.80
0.59

6.53
0.60

10.16
0.82

9.54
0.91

5.30
0.43

5.87
0.35

6.49
0.54

6.90
0.53

6.76
0.61

10.69
0.82

10.20
0.83
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Nepalese 
(2007)

8.79
0.62

6.87
0.67

7.94
0.45

7.00
0.42

6.61
0.37

10.61
0.56

9.76
0.66

5.45
0.38

6.05
0.40

6.96
0.39

7.08
0.40

6.96
0.42

11.10
0.58

10.50
0.67

8.52
0.55

6.81
0.57

7.60
0.40

6.96
0.45

6.53
0.39

10.35
0.56

9.69
0.69

5.40
0.33

5.93
0.33

6.58
0.35

7.02
0.39

7.02
0.76

10.95
0.61

10.13
0.63

Southern 
Chinese 
(2006)

8.85
0.53

7.36
0.59

8.30
0.47

7.77
0.42

7.26
0.36

10.99
0.51

10.26
0.49

5.62
0.34

6.22
0.41

7.31
0.42

7.58
0.42

7.56
0.41

11.69
0.60

10.73
0.67

8.69
0.47

7.18
0.61

7.92
0.37

7.57
0.35

7.10
0.34

10.67
0.50

9.95
0.65

5.57
0.33

6.14
0.31

6.89
0.34

7.36
0.34

7.35
0.37

11.29
0.51

10.37
0.55

Moroccan 
(2007)

9.08
0.60

7.71
0.58

8.11
0.53

7.29
0.47

6.90
0.45

10.69
0.54

-
-

5.74
0.35

6.24
0.44

7.06
0.55

7.46
0.57

7.44
0.75

11.20
0.66

-
-

8.80
0.65

6.83
0.67

7.69
0.43

7.12
0.41

6.72
0.36

10.56
0.66

x
x

5.48
0.42

5.96
0.46

6.70
0.37

7.14
0.45

7.09
0.42

11.02
0.58

x
x

Senegalese 
(2007)

9.22
0.67

7.42
0.75

8.36
0.53

7.81
0.46

7.27
0.48

10.91
0.68

-
-

5.58
0.43

6.23
0.48

7.54
0.55

8.01
0.64

7.89
0.64

11.1
0,65

-
-

8.98
0.49

7.37
0.68

7.99
0.52

7.73
0.42

7.03
0.42

10.70
0.51

x
x

5.56
0.37

6.13
0.39

7.10
0.40

7.72
0.48

7.68
0.44

11.20
0.47

x
x

Turks 
(2006)

8.51
0.49

6.75
0.55

7.89
0.45

6.97
0.49

6.67
0.60

10.24
0.51

10.03
0.72

5.37
0.36

5.88
0.43

6.95
0.48

7.02
0.51

7.13
0.47

10.98
0.61

10.46
0.76

8.41
0.52

6.50
0.59

7.49
0.38

6.86
0.39

6.54
0.44

10.04
0.61

9.88
0.56

5.32
0.34

5.86
0.34

6.58
0.34

6.95
0.39

7.01
0.42

10.80
0.62

10.39
0.63

North 
Indians 
(2006)

9.05
3.00

7.07
2.66

8.16
2.85

7.35
2.71

7.10
2.66

10.35
3.21

9.95
3.15

5.68
2.38

6.31
2.50

7.26
2.69

7.42
2.72

7.55
2.73

11.23
3.35

10.33
3.22

8.62
2.93

6.95
2.63

7.86
2.80

7.20
2.68

6.76
2.60

10.03
3.16

9.57
3.08

5.55
2.35

5.98
2.44

6.88
2.61

7.02
2.62

7.17
2.67

10.80
3.28

10.01
3.16

Saudi 
Arabia 
(2005)

8.78
0.60

6.80
0.58

7.95
0.48

6.98
0.41

6.48
0.42

10.14
0.57

-
-

5.46
0.37

5.95
0.44

6.88
0.47

7.03
0.44

6.86
0.50

11.08
0.66

-
-

8.60
0.52

6.68
0.51

7.54
0.42

6.87
0.39

6.40
0.45

10.08
0.63

x
x

5.34
0.36

5.81
0.39

6.53
0.44

6.91
0.42

6.96
0.65

10.71
0.58

x
x

Dominican 
Americans 
(2000)

8.96
0.67

6.98
0.69

8.15
0.52

7.54
0.49

7.10
0.42

10.81
0.70

-
-

5.56
0.36

6.16
0.42

7.12
0.55

7.48
0.52

7.53
0.56

11.32
0.60

-
-

8.72
0.56

6.99
0.56

7.84
0.48

7.37
0.44

6.97
0.49

10.51
0.66

x
x

5.47
0.35

6.08
0.36

6.82
0.40

7.44
0.51

7.34
0.49

11.02
0.67

x
x

Suécia 
(1999)

8.88
0.68

6.98
0.50

8.26
0.49

6.87
0.31

6.73
0.52

11.00
0.63

10.40
0.65

5.48
0.43

6.09
0.39

7.19
0.52

7.12
0.38

7.36
0.53

11.13
0.63

10.52
0.76

8.48
0.60

6.65
0.55

7.61
0.48

6.76
0.39

6.65
0.53

10.58
0.72

9.94
0.61

5.32
0.48

5.90
0.41

6.56
0.39

6.98
0.47

6.92
0.38

10.80
0.60

10.22
0.57

Hong 
Kong 
(1997)

8.73
0.51

7.18
0.60

8.30
0.41

7.76
0.42

7.24
0.42

10.41
0.50

-
-

5.48
0.33

6.10
0.33

7.29
0.37

7.58
0.36

7.44
0.38

11.30
0.54

-
-

8.66
0.46

7.12
0.50

8.02
0.40

7.54
0.43

7.07
0.47

10.11
0.45

x
x

5.53
0.32

6.13
0.35

6.92
0.43

7.44
0.47

7.28
0.40

11.15
0.44

x
x

Jordanians 
(1996)

8.99
0.61

6.99
0.66

8.10
0.59

7.19
0.49

6.99
0.43

10.57
0.53

-
-

5.67
0.33

6.23
0.43

6.94
0.44

7.39
0.45

7.40
0.41

11.29
0.62

-
-

8.66
0.52

6.72
0.60

7.68
0.50

7.02
0.47

6.84
0.54

10.25
0.57

x
x

5.54
0.39

6.09
0.52

6.61
0.45

7.03
0.39

7.16
0.48

10.84
0.66

x
x
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Saudi 
Arabians 
(1993)

8.60
0.67

6.77
0.58

7.80
0.50

7.00
0.56

6.59
0.43

10.59
0.59

-
-

5.33
0.36

5.99
0.59

6.80
0.40

6.88
0.65

7.10
0.49

11.05
0.69

-
-

8.63
0.46

6.58
0.41

7.37
0.46

6.84
0.31

6.58
0.32

10.48
0.42

x
x

5.37
0.29

6.00
0.40

6.50
0.43

7.03
0.39

7.07
0.31

10.89
0.54

x
x

Northwe
st India 
– Bhils 
(1993)

8.57
0.52

6.76
0.55

7.79
0.44

7.02
0.44

6.52
0.46

10.37
0.54

9.58
0.67

5.37
0.36

5.96
0.42

6.89
0.38

7.00
0.47

7.07
0.48

11.22
0.62

10.36
0.52

8.21
0.62

6.43
0.60

7.40
0.42

6.90
0.43

6.41
0.43

10.01
0.48

9.19
0.70

5.28
0.35

5.81
0.38

6.43
0.38

6.87
0.42

6.93
0.47

10.89
0.65

10.11
0.65

Northwe
st India 

– 
Rajputs 
(1993)

8.62
0.56

6.70
0.52

7.64
0.48

6.77
0.47

6.45
0.46

10.35
0.57

9.71
0.84

5.30
0.40

5.87
0.44

6.86
0.46

6.80
0.44

6.88
0.50

11.02
0.60

9.89
0.76

8.28
0.67

6.47
0.51

7.32
0.41

6.64
0.53

6.30
0.62

10.00
0.57

9.10
0.70

5.18
0.38

5.68
0.33

6.42
0.35

6.65
0.50

6.62
0.55

10.54
0.67

9.51
0.63

Northwe
st India – 
Garasias 
(1993)

8.53
0.61

6.73
0.65

7.67
0.48

6.97
0.58

6.49
0.71

10.53
0.59

9.47
0.84

5.30
0.43

5.94
0.44

6.84
0.48

6.91
0.50

6.94
0.53

10.89
0.56

10.22
0.67

8.33
0.54

6.47
0.67

7.28
0.44

6.71
0.45

6.29
0.57

10.23
0.58

9.20
0.84

5.19
0.39

5.76
0.41

6.38
0.39

6.77
0.44

6.81
0.50

10.56
0.52

9.74
0.71

Americans 
(1989)

8.60
0.50

6.70
0.40

7.80
0.50

6.90
0.40

6.70
0.4

10.5
0.6

-
-

5.4
0.40

5.90
0.40

6.80
0.40

6.9
0.40

7.0
0.4

11.00
0.70

-
-

8.50
0.70

6.60
0.60

7.50
0.40

6.70
0.40

6.50
0.40

10.10
0.50

x
x

5.20
0.40

5.75
0.40

6.40
0.40

6.80
0.40

6.80
0.30

10.40
0.60

x
x

Mexican 
(1989)

8.40
0.60

6.60
0.60

7.90
0.60

6.90
0.305

7.00
0.50

10.55
0.50

-
-

5.50
0.40

6.00
0.40

6.90
0.30

7.00
0.40

7.30
0.40

10.90
0.60

-
-

8.20
0.50

6.50
0.60

7.60
0.50

6.60
0.40

6.60
0.40

10.20
0.70

x
x

5.40
0.40

5.80
0.40

6.45
0.40

6.70
0.50

7.00
0.60

10.50
0.50

x
x

Egyptians 
(1989)

8.90
0.50

6.90
0.50

7.90
0.50

7.10
0.40

6.80
0.30

10.40
0.50

-
-

5.40
0.30

5.90
0.40

6.90
0.40

7.10
0.40

7.20
0.40

11.0
0.75

-
-

8.90
0.50

6.80
0.60

7.50
0.40

7.10
0.40

6.70
0.30

10.25
0.50

x
x

5.55
0.50

6.00
0.30

6.60
0.40

7.10
0.35

7.20
0.40

11.00
0.60

x
x

South 
Africa 

Caucasoid 
(1985)

8.94
0.70

7.08
0.54

8.43
0.59

7.53
0.51

7.49
0.63

11.22
0.65

10.71
0.67

5.54
0.32

6.20
0.43

7.34
0.48

7.68
0.50

7.81
0.51

11.56
0.58

10.80
0.62

8.40
0.66

6.56
0.57

7.74
0.42

7.24
0.45

7.04
0.41

10.74
0.50

10.00
0.49

5.33
0.37

6.01
0.46

6.79
0.36

7.30
0.53

7.38
0.44

10.88
0.55

10.20
0.59

Icelanders 
(1983)

8.99
0.54

6.95
0.54

8.14
0.42

7.22
0.41

6.89
0.43

10.98
0.57

10.08
0.58

5.59
0.35

6.20
0.36

7.13
0.41

7.30
0.41

7.45
0.46

11.45
0.58

10.85
0.60

8.75
0.52

6.83
0.51

7.79
0.40

7.07
0.42

6.84
0.42

10.70
0.57

9.78
0.53

5.48
0.34

6.02
0.37

6.80
0.35

7.12
0.42

7.27
0.44

11.12
0.60

10.49
0.64

Filipinos 
(1991)

8.33
0.49

6.76
0.63

7.75
0.51

6.89
0.44

6.56
0.50

10.02
0.67

9.24
0.65

5.08
0.34

5.74
0.39

6.77
0.47

6.77
0.44

6.75
0.47

10.73
0.68

10.24
0.78

8.03
0.48

6.44
0.66

7.45
0.45

6.82
0.47

6.41
0.41

9.77
0.50

9.65
0.56

4.98
0.34

5.58
0.43

6.37
0.41

6.66
0.50

6.64
0.54

10.48
0.64

9.92
0.72

Iraqis 
(1979)

9.03
0.64

6.95
0.75

8.06
0.60

7.17
0.53

6.94
0.50

10.70
0.60

-
-

5.61
0.44

6.20
0.50

6.97
0.44

7.12
0.48

7.36
0.57

11.26
0.69

-
-

8.84
0.60

6.87
0.69

7.84
0.53

7.06
0.55

6.92
0.53

10.62
0.67

x
x

5.66
0.45

6.19
0.45

6.78
0.52

7.04
0.61

7.28
0.52

11.03
0.64

x
x

�9



JFOS - Journal of Forensic Odonto-Stomatology  Vol 37 n. 1 -  May - 2019

Table 3. Percentage dimorphism for every tooth and population.

Bedouins 
(1979)

8.76
0.55

6.89
0.48

7.80
0.49

7.02
0.46

6.75
0.47

10.63
0.58

-
-

5.45
0.55

6.09
0.48

7.03
0.49

7.03
0.46

7.21
0.47

11.27
0.58

-
-

8.49
0.59

6.79
0.63

7.49
0.49

6.72
0.39

6.53
0.59

10.22
0.62

x
x

5.23
0.33

5.88
0.44

6.52
0.44

6.78
0.40

6.92
0.44

10.76
0.64

x
x

Yemenites 
(1979)

8.06
0.54

6.32
0.37

7.51
0.66

6.88
0.41

6.49
0.64

10.12
0.63

-
-

5.61
0.28

6.17
0.41

6.49
0.24

6.70
0.45

6.97
0.64

10.83
0.75

-
-

8.42
0.69

6.26
0.85

7.28
0.56

6.78
0.55

6.61
0.52

10.44
0.67

x
x

5.23
0.43

5.62
0.48

6.43
0.40

6.59
0.64

6.98
0.48

10.75
0.34

x
x

American 
Negroes 
(1975)

9.12
0.67

7.26
0.64

8.19
0.53

7.66
0.49

7.25
0.49

11.04
0.64

10.74
0.63

5.53
0.39

6.13
0.44

7.37
0.57

7.76
0.51

7.85
0.55

11.76
0.72

11.53
0.86

8.72
0.58

7.08
0.56

7.74
0.38

7.37
0.43

6.94
0.39

10.57
0.52

10.35
0.73

5.38
0.39

5.99
0.46

6.86
0.42

7.41
0.50

7.61
0.50

11.28
0.62

10.94
0.73

Americans 
Southwest 
(1968)

8.83
0.58

6.73
0.57

7.99
0.44

7.09
0.44

6.78
0.43

10.14
0.49

9.99
0.60

5.44
0.38

6.03
0.41

6.97
0.38

7.21
0.47

7.24
0.43

11.39
0.63

10.69
0.67

8.58
0.55

6.61
0.64

7.65
0.42

6.93
0.45

6.64
0.47

9.89
0.54

9.69
0.60

5.38
0.38

5.91
0.39

6.59
0.39

7.02
0.42

7.09
0.51

10.96
0.68

10.41
0.66

Americans  
Ohio 
(1967)

8.78
0.57

6.71
0.58

7.95
0.45

7.14
0.47

6.84
0.46

10.17
0.49

10.05
0.58

5.38
0.38

6.02
0.42

6.98
0.40

7.27
0.47

7.26
0.46

11.38
0.55

10.63
0.62

8.50
0.57

6.47
0.67

7.51
0.44

6.90
0.40

6.60
0.41

9.81
0.60

9.63
0.61

5.31
0.39

5.86
0.40

6.56
0.41

6.99
0.40

7.03
0.40

10.86
0.67

10.18
0.60

Americans  
Northeast 
(1957)

8.78
0.46

6.64
0.63

7.95
0.42

7.01
0.38

6.82
0.37

10.81
0.56

10.35
0.63

5.42
0.31

5.95
0.38

6.96
0.36

7.07
0.35

7.29
0.52

11.18
0.47

10.76
0.71

8.40
0.53

6.47
0.62

7.53
0.37

6.85
0.42

6.62
0.43

10.52
0.51

9.81
0.49

5.25
0.36

5.78
0.38

6.47
0.32

6.87
0.38

7.02
0.40

10.74
0.56

10.34
0.62

TOOTH 11 12 13 14 15 16 17 41 42 43 44 45 46 47

Sex
 M      
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

M       
F

Median 
Total

8.75 6.89 7.98 7.17 6.83 10.50 10.00 5.46 6.03 7.01 7.17 7.22 11.17 10.53

8.51 6.71 7.62 7.01 6.69 10.23 9.69 5.35 5.89 6.63 7.02 7.05 10.83 10.17

% 
Sexual 

dimorph
ism

2.82 2.68 4.72 2.28 2.09 2.64 3.20 2.06 2.38 5.73 2.14 2.41 3.14 3.54

Tooth 

Article

11 12 13 14 15 16 17 41 42 43 44 45 46 47 Total Ran
king

Population

Martins-
Filho17 2.70 3.58 4.23 3.47 4.15 4.78 2.97 3.47 2.31 4.98 3.66 3.85 1.60 3.81 3.541 14 Brazilians

Khamis 
et al.28 3.98 4.26 3.74 3.34 3.68 3.09 4.45 2.56 1.49 5.39 3.01 4.00 4.20 6.61 3.842 12 Malaysian 

Chinese

Khamis 
et al.28 3.40 1.45 3.13 1.95 2.35 2.60 3.70 2.03 3.06 5.59 1.95 2.35 2.98 2.72 2.804 21 Malaysian 

Tamils
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Khamis 
et al.28 2.61 2.32 5.63 0.95 1.01 1.43 2.32 2.03 1.16 6.20 1.65 0.27 2.47 2.73 2.341 28 Malays

Mitsea et 
al.29 3.96 0.62 3.88 0.00 1.78 7.25 x 3.85 2.69 4.98 -4.27 -5.93 6.00 x 2.066 33 Greeks

Angadi et 
al.30 2.39 2.56 4.39 2.32 1.52 1.98 3.58 1.12 2.06 5.72 1.01 1.72 2.43 3.43 2.588 23 Indians

Fernandes 
et al.1 4.87 4.84 6.86 4.38 3.80 7.24 x 6.86 6.03 8.45 5.48 7.31 5.14 x 5.938 2

Brazilian 
African 
ancestry

Fernandes 
et al.1 3.57 0.31 3.71 -0.44 0.61 2.14 x 2.92 1.75 5.56 2.92 2.03 5.66 x 2.562 24

Brazilian 
Caucasian 
ancestry

Fernandes 
et al.1 2.15 6.23 3.25 2.65 1.94 1.67 x 4.73 5.34 6.20 1.83 -0.43 1.45 x 3.085 18

Brazilian 
Japanese 
ancestry

Thapar 
et al.4 1.19 1.52 4.00 2.99 1.56 1.30 3.13 -1.85 1.72 4.62 -1.43 1.47 1.89 4.14 1.874 36 Indians

Al-Gunaid 
et al.31 2.76 1.56 3.70 2.93 1.77 1.32 x 1.76 2.14 4.83 1.97 1.95 3.13 x 2.484 25 Yemeni 

Arabians

Castillo 
et al.27 3.35 0.15 -0.25 0.97 1.45 -0.29 x 0.38 -1.35 1.17 0.42 1.41 2.72 x 0.843 41 Colombians

Phabhu & 
Acharya.32 1.21 2.00 2.82 1.48 -1.37 1.74 2.06 2.68 2.26 2.48 -0.29 2.08 2.47 0.61 1.586 37 Indians

Antoszewski 
et   a l.33 1.64 2.16 4.01 -1.03 -0.61 3.54 1.68 2.64 1.02 4.16 0.29 3.11 4.77 2.55 2.138 31 Polonies

Archarya 
& Mainali8 3.17 0.88 4.47 0.57 1.23 2.51 0.72 0.93 2.02 5.78 0.85 -0.85 1.37 3.65 1.950 34 Nepalese

Ling & 
Wong 34 1.84 2.51 4.80 2.64 2.25 3.00 3.12 0.90 1.30 6.10 2.99 2.86 3.54 3.47 2.951 19 Southern 

Chinese

Ngom et 
al.35 3.18 12.88 5.46 2.39 2.68 1.23 x 4.74 4.70 5.37 4.48 4.94 1.63 x 4.474 3 Moroccan

Ngom et 
al.35 2.67 0.68 4.63 1.03 3.41 1.96 x 0.36 1.63 6.20 3.76 2.73 -0.89 x 2.348 27 Senegalese

Ates et 
al.36 1.19 3.85 5.34 1.60 1.99 1.99 1.52 0.94 0.34 5.62 1.01 1.71 1.67 0.67 2.103 32 Turks

Singh & 
Goyal37 4.99 1.73 3.82 2.08 5.03 3.19 3.97 2.34 5.52 5.52 5.70 5.30 3.98 3.20 4.026 7 North 

Indians

Hashim & 
Al-

Ghamdi38
2.09 1.80 5.44 1.60 1.25 0.60 x 2.25 2.41 5.36 1.74 -1.44 3.45 x 2.212 30 Saudi 

Arabia

Santoro 
et al.39 2.75 -0.14 3.95 2.31 1.87 2.85 x 1.65 1.32 4.40 0.54 2.59 2.72 x 2.233 29 Dominican 

Americans

Lund & 
Mörnstad6 4.72 4.96 8.54 1.63 1.20 3.97 4.63 3.01 3.22 9.60 2.01 6.36 3.06 2.94 4.274 4 Suécia

Yuen & 
Tang40 0.81 0.84 3.49 2.92 2.40 2.97 x -0.90 -0.49 5.35 1.88 2.20 1.35 x 1.901 35 Hong 

Kong
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Risk of bias results
The risk of  individual  bias  is  shown in Table 4 
and Figure 2, which compare  the selected studies 

and their relative contribution to the final results 
of the systematic review. 

Hattab et 
al.41 3.81 4.02 5.47 2.42 2.19 3.12 x 2.35 2.30 4.99 5.12 3.35 4.15 x 3.608 13 Jordanians

Hashim & 
Murshid42 -0.35 2.89 5.83 2.34 0.15 1.05 x -0.74 -0.17 4.62 -2.13 0.42 1.47 x 1.282 39 Saudi 

Arabians

Lukacs & 
Hemphill43 4.38 5.13 5.27 1.74 1.72 3.60 4.24 1.70 2.58 7.15 1.89 2.02 3.03 2.47 3.353 16 Northwest 

India/Bhils

Lukacs & 
Hemphill43 4.11 3.55 4.37 1.96 2.38 3.50 6.70 2.32 3.35 6.85 2.26 3.93 4.55 4.00 3.845 11

Northwest 
India/

Rajputs

Lukacs & 
Hemphill43 2.40 4.02 5.36 3.87 3.18 2.93 2.93 2.12 3.13 7.21 2.07 1.91 3.13 4.93 3.513 15

Northwest 
India/

Garasias

Bishara et 
al.44 1.18 1.52 4.00 2.99 3.08 3.96 x 3.85 2.61 6.25 1.47 2.94 5.77 x 3.300 17 Americans

Bishara et 
al.44 2.44 1.54 3.95 4.55 6.06 3.43 x 1.85 3.45 6.98 4.48 4.29 3.81 x 3.901 10 Mexican

Bishara et 
al.44 0.00 1.47 5.33 0.00 1.49 1.46 x -2.70 -1.67 4.55 0.00 0.00 0.00 x 0.828 42 Egyptians

Kieser et 
al.45 6.43 7.93 8.91 4.01 6.39 4.47 7.10 3.94 3.16 8.10 5.21 5.83 6.25 5.88 5.972 1

South 
Africa 

Caucasoid

Axelsson & 
Kirveskari46 2.74 1.76 4.49 2.12 0.73 2.62 3.07 2.01 2.99 4.85 2.53 2.48 2.97 3.43 2.770 22 Icelanders

Potter et 
al.47 3.74 4.97 4.03 1.03 2.34 2.56 -4.25 2.01 2.87 6.28 1.65 1.66 2.39 3.23 2.463 26 Filipinos

Ghose & 
Baghdady48 2.15 1.16 2.81 1.56 0.29 0.75 x -0.88 0.16 2.80 1.14 1.10 2.09 x 1.260 40 Iraqis

Ghose & 
Baghdady48 3.18 1.47 4.14 4.46 3.37 4.01 x 4.21 3.57 7.82 3.69 4.19 4.74 x 4.071 6 Bedouins

Ghose & 
Baghdady48 -4.28 0.96 3.16 1.47 -1.82 -3.07 x 7.27 9.79 0.93 1.67 -0.14 0.74 x 1.391 38 Yemenites

Richardson 
& 

Malhotra49
4.59 2.54 5.81 3.93 4.47 4.45 3.77 2.79 2.34 7.43 4.72 3.15 4.26 5.39 4.260 5 American 

Negroes

Garn et 
al.50 2.91 1.82 4.44 2.31 2.11 2.53 3.10 1.12 2.03 5.77 2.71 2.12 3.92 2.69 2.826 20 Americans

/Southwest

Garn et 
al.13 3.29 3.71 5.86 3.48 3.64 3.67 4.36 1.32 2.73 6.40 4.01 3.27 4.79 4.42 3.925 9 Americans

/Ohio

Moorrees 
et al.51 4.52 2.63 5.58 2.34 3.02 2.76 5.50 3.24 2.94 7.57 2.91 3.85 4.10 4.06 3.930 8 Americans

/Northeast

Total 2.74 2.71 4.64 2.3 2.15 2.64 3.22 2.04 2.45 5.64 2.14 2.37 3.09 3.51 2.74

Ranking 6 7 2 11 12 8 4 14 10 1 13 9 5 3 total
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Table 4. Risk of bias: review authors’ judgments about each risk of bias item presented in all 31 included 
studies. 

Figure  2.  Risk of  bias  graph:  review authors’  judgments  about each risk of  bias  item presented as 
percentages across all 31 included studies. 

Articles

Khamis et 
al.28, 
Angadi et 
al.30, Ling 
& Wong34, 
Yuen & 
Tang.40

Thapar et al.4, 
Martins-Filho 17, 
Al-Gunaid et al. 31, 
Phabhu & 
Acharya.32, 
Hashim & Al-
Ghamdi.38, 
Hattab et al.41

Kieser et al.45, 
Richardson 
&Malhotra.
49, Moorrees 
et al.51

Lukacs 
&Hemp
hill.43, 
Bishara 
et al.44, 
Axelsson 
&Kirves
kari.46

Archarya & 
Mainali.8 , 
Ngom et al.
35, Ates et al.36

Fer
nan
des 
et 
al.1

Antos
zewski 
et al.33

Santoro 
et al.39

Hashim 
& 
Murshid38

Singh 
&Go
yal37

Mitsea 
et al. 29

Castillo 
et al. 27

Lund & 
Mörnstad6

Ghose & 
Baghdady48, 
Garn et al.13,50, 
Potter et al.47

Calibrating Yes Yes Yes Yes Yes Yes NO Not 
clear

Not 
clear No Yes Yes No Not clear

Sample size 
>110

Yes Yes Yes Yes No NO NO NO NO NO Yes NO NO Yes

Random 
sample Yes No No Yes No Not 

clear Yes No No No Yes No No No

Digital caliper Yes Yes No No Yes Yes Yes No Yes No Yes No Yes No

Standard 
deviation <0.7 Yes Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes Yes

Differences 
detected

Yes Yes Yes Yes Yes Yes Yes Not 
clear

Not 
clear

Not 
clear Yes No Yes Yes
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Some studies  had  an  insufficient  sample  size 
(n<110)  for  in-depth analysis  regarding dental 
sexual  dimorphism,  especially  if  the  purpose 
of  the  study  was  to  analyze  differences 
between  the  sexes.1,6,27,33,35-39  Therefore,  we 
considered that these studies presented a high 
risk  of  bias  for  the  analysis  of  differences  in 
the  dimensions  of  dental  crowns.  However, 
these  smaller  sample  studies  would  have  had 
less influence on our meta-analysis.
Only  two  studies29,37  presented  a  standard 
deviation  above  0.7;  although  this  value  did 
not  apply  to  al l  teeth,  this  may  indicate 
methodological  flaws,  and  was  considered  a 
risk  of  bias.  In  the  specific  case  of  a  North 
Indian  study,37  no  examiner  calibration  was 
reported.  In  another  study,29  the  sample  was 
considered  insufficient  to  detect  a  high 
standard deviation.
Po t e n t i a l  p r o b l e m s  r e g a r d i n g  t o o t h 
m e a s u r e m e n t  m e t h o d  w e r e  e v a l u a t e d ; 
however,  a  significant  difference  between 
manual  and  digital  methods  was  not  found, 
indicating  that  these  are  interchangeable52. 
Despite this indication, we considered manual 
measurements37,39,43-46,48-50  as  a  risk  of  bias  in 
the  present  review,  due  to  their  reduced 
accuracy  with  respect  to  digital  calipers. 
However, it should be noted that some studies 
were  published  before  the  advent  of  digital 
calipers.44-46, 49-5 In addition, non-specification 
of  the  calipers  used13,27  was  considered a  risk 
of bias in the present study,
In  o n e  s t u d y, 3 3  t h e  o d o n t o m e t r i c 
characteristics  of  transsexual  women  were 
evaluated in comparison with male and female 
subjects; this review collected male and female 
participants.  One  study  that  did  not  find 
sexual dimorphism27 was considered a type of 
bias,  because  our  initial  hypothesis  was  that 
t h e r e  i s  d i f f e r e n c e  i n  m e s i o d i s t a l 
measurements in all teeth. In some studies37-39, 
the  differences  between  single  teeth  were 
unclear;  therefore,  no  statistical  proof  could 
be considered. 
Three  studies6,33 ,37  d id  not  descr ibe  the 
ca l ibrat ion  process  and  were  therefore 
considered  to  have  a  risk  of  bias.  In  other 
studies,13,38,39,47,48,50 the risk of bias was unclear 

d u e  t o  p o o r l y  d e f i n e d  c a l i b r a t i o n 
methodologies or a lack of information.
Regarding the type of  sample,  we considered 
whether the sample was representative of the 
population, on the basis of being randomized 
or specifically selected.  
Mo s t  s e l e c te d  s t u d i e s 6 , 8 , 1 3 , 1 7, 1 9 , 3 1 , 3 3 , 3 5 , 3 6 , 3 8 , 

39,41,45,47,48-50 used a sample of convenience and 
were therefore considered to have a high risk 
of  bias.  However,  we  must  consider  that  in 
some of studies, the aim was not to determine 
dental  sexual  differences.  The  risk  of  bias  in 
one  study1  was  unclear,  because,  despite  the 
authors'  concern  for  dividing  the  sample  by 
racial  origin,  the  sample  size  per  group  was 
small.
The use of  the right  side only  as  a  reference 
does  not  influence  the  results,  because  the 
differences  due  to  asymmetry  in  humans  are 
not significant.15,17,27,40,31,38,53 
We  did  not  separate  the  studies  based  on 
whether they measured plaster casts or human 
teeth.  It  has  been  shown  that  human  teeth 
and plaster measurements can produce similar 
results;53  therefore,  this  was not considered a 
risk of bias.
We  also  excluded  skeletal  remains  in  this 
review,  because  the  mesiodistal  diameter  of 
the  crown  i s  ty pica l l y  not  preser ved ; 54 
similarly,  very  specific  populations  exhibit 
particular  intrinsic  (genetic)  and  extrinsic 
(environmental)  variables.13,16  Therefore,  our 
r e s u l t s  f o c u s e d  o n  y o u n g  a d u l t s  w i t h 
permanent teeth.

Meta-analysis by individual tooth
The meta-analysis  graphs were generated by 
teeth (Figures 3 to 16). The mean differences 
between  male  and  female  subjects  are  in 
Table  5.  The  I-squared  statistic  should  be 
interpreted  as  follows:  0%  to  40%  might 
n o t  b e  i m p o r t a n t ;  3 0%  t o  5 0%  m a y 
represent  moderate  heterogeneity;  50%  to 
9 0%  m a y  r e p r e s e n t  s u b s t a n t i a l 
h e te r o g e n e i t y ;  a n d  7 5%  to  1 0 0%  m a y 
represent  considerable  heterogeneity.55  The 
results of Egger's test for small-study effects 
were  not  significant  and  did  not  indicate 
publication bias.  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Table 5. Meta-analysis by individual tooth: mean differences between male and female subjects.

#n=23 SD= Standard deviation CI= Confidence interval

DISCUSSION 
The  primary  question  addressed  by  this 
review constituted whether the tooth crown 
sexual  dimorphism  pattern  previously 
reported in limited samples could be verified 
when tested more extensively across a range 
of populations. Over 6700 males and females 
participated in the 31 included trials.
Tables 1 and 2 present the 31 selected articles, 
publication  dates,  study  population,  sample 
population  and  main  objectives.  Of  these 
published  studies,  only  one11  failed  to  find 
sexual  dimorphism  through  mesiodistal 
measurements, while another30 found it only 
in canines. However, due to the risk of bias, 
only  4  articles  (Table  3 )  fulf i l led  the 

requirements for all considered items, which 
makes this study very vulnerable to bias.
The  selected  studies  generally  focused  on 
young  adults;  deterioration  factors  such  as 
tooth wear, mainly for mesiodistal diameters 
of  the  crown,  had  a  very  important  effect 
that reduced the number of teeth recorded, 
affecting  >50%  of  the  measures  for  some 
teeth.53

The greater dimensions of masculine canines 
are  the  consequences  of  differing  enamel 
thickness,  due  to  the  longer  period  of 
amelogenesis in males.4 Our results confirm 
that  canines  reflect  the  greatest  sexual 
dimorphism:  approximately  0.3585-0.3974 
mm for lower canines and 0.3368-0.3814 mm 

Tooth 11 12 13 14 15 16 17# 41 42 43 44 45 46 47#

Mean 
(SD)

0.242
(0.013)

0.174
(0.014)

0.359
(0.011)

0.170
(0.011)

0.145
(0.011)

0.274
(0.013)

0.306
(0.020)

0.091
(0.008)

0.135
(0.009)

0.378
(0.010)

0.165
(0.010)

0.171
(0.012)

0.348
(0.015)

0.365
(0.020)

95% 
CI

0.2167  
0.26 75
0.1478 

a 
0.2030
0.3369 

a 
0.3815
0.1490 

a 
0.1922
0.1227 

a 
0.1667
0.2476 

a 
0.3009
0.2648 

a 
0.3441

0.1469 
0.2018

0.3368 
0.3814

0.1492  
0.1924

0.1238  
0.1676

0.2480 
0.3011

0.2667 
0.3452

0.0743 
0.1083

0.1169 
0.1539

0.3585  
0.3974

0.1445  
0.1869

0.1481  
0.1951

0.3188  
0.3778

0.3259  
0.4041

P= <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Heteroge
neity test
I-squared

34.4% 34.4 % 23.7% 10.2% 36.4% 44.5% 78.1% 44.2% 24.3% 44.0% 57.7% 36.6% 42.9% 47.3%

P=0.017 P=0.017 P=0.087 P=0.284 P=0.011 P=0.001 P=0.000 P=0.001 P=0.082 P=0.001 P=0.000 P=0.011 P=0.001 P=0.007

Publicat
ion bias 

 
(Egger's 

test)

P= 
0.424

P= 
0.378

P= 
0.549

P= 
0.490

P= 
0.886

P= 
0.391

P= 
0.811

P= 
0.220

P= 
0.603

P= 
0.437

P= 
0.423

P= 
0.726

P= 
0.279

P= 
0.772
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for  upper  canines  (Table  4);  however,  the 
second  molars  were  not  reported  by  other 
specific  studies  in  this  area.30,32,36,33,37,50 
Notably, we found great differences in values: 
0.3259-0.4041  mm  for  lower  second  molar 
and  0.2667-0.3452  mm  for  upper  second 
molar (Table 4).  Of the studies selected for 
this systematic review, only 23 (Figure 9 and 
16) measured second molars, which indicates 
that the authors did not focus on the analysis 
of these teeth.
In the data ranking (Table 4), the teeth with 
the  greatest  mesiodistal  crown  sexual 
dimorphism were the lower canines, followed 
in order by the lower second molars,  upper 
canines,  and  upper  second  molars.  Several 
studies reported canines and first molars to 
be the most diffuse teeth with the greatest 
variation  in  morphology  between  male  and 
female  subjects.32,33,35,38,44,48,50  Other  studies 
found significant differences in central and/or 
lateral teeth.6,1,27-30,38 We found it in fifth and 
sixth ranking. Some studies reported that the 
premolars  exhibited  sexual  dimorphism,6,30, 

31,35,37,40,43,44,47,49,51 while some studies reported 
the opposite.1,8,29,32,33,35,48  Our results did not 
verify findings of sexual dimorphism. In both 
upper premolars and the first lower premolar, 
the differences were <2.3%.
Anatomical  variation  among  populations  is 
normal;14,55  however,  we cannot explain why 
only  upper  second  molars  (Figure  9)  and 
lower  first  premolars  (Figure  13)  exhibited 
substantial heterogeneity (Table 5),  although 
Egger's test showed no publication bias. 
The  crowns  of  premolar  teeth  showed  the 
smallest  dimorphism  between  males  and 
females  throughout  the  population  studied 
(Figures 6, 7, 12, and 13). Linear measurement 
with  extractions  of  premolar  permanent 
teeth will  be very similar between men and 
women (Table 2). However, measurements of 
the  crowns  of  the  remaining  canines  and 
molars  should  ser ve  to  determine  an 
appropriate  treatment  plan  and  achieve 
greater  stability  in  orthodontic  planning,  in 
addition to calculating these different forces 
in relation to the dental crown.2 This implies 
important  considerations  of  this  study  for 
this aspect. The measurement of the dental 

crowns  is  important  for  orthodontic  forces 
and  anchorage;1,2  notably,  the  movement  of 
the tooth as a whole will be realized.11 Use of 
the  second  molar,  when  possible,  for 
anchora ge  i s  a  v i ab le  a l te r nat ive  to 
conventional molar anchorage.56

The differences between populations in the 
mesiodistal crowns are very large, even when 
considering all teeth (Table 4),  which shows 
the  fragility  of  this  measurement  with 
respect  to  sexual  dimorphism.  The  total 
amounts range from 5.97%  to 0.82%  for all 
teeth.  This  cannot  be  fully  explained  by 
anatomical variables; factors such as genetics 
and  environmental  are  closely  related.29,54 
Some  researchers  suspect  that  the  analyses 
for  mesiodistal  measurements  should 
discriminate  sex  better  than  those  for 
buccolingual  dimensions;  however,  these 
measurements are lower than those derived 
by combining both dimensions.8,57  However, 
our  results  showed  the  opposite;  the 
d i f fe rence  between  the  sexes  in  a l l 
populations varied greatly, but this variation 
was  insufficient  to  be  considered  a  single 
method of differentiation between the sexes, 
with respect to teeth.
Most  current  articles  regarding  dental 
anatomy  work  with  3D  technologies,5,10,11 
exceeding the accuracy of the results attained 
in our systematic review. However,  the idea 
of working solely with mesiodistal measures 
was to provide an easy technique that could 
be  reproduced  in  pract ice  wi thout 
sophisticated  equipment.29,53  For  forensic 
exper ts ,  our  s tudy  shows  that  us ing 
measurements of canine crowns and second 
molars  will  help  in  the  identification  of 
human  remains  to  determine  sex  and  age, 
even  in  cases  where  skeletal  remains  are 
damaged or destroyed.4 However, mesiodistal 
crowns do not exhibit sufficient evidence of 
sexual  dimorphism  among  the  populations 
and probably should not be the sole method 
used.

LIMITATION OF STUDY: 
The study was unable to identify differences 
between the populations; the data collected 
do not allow this inference. 
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Most  current  ar t ic les  work  with  3D 
technologies, thus exceeding the accuracy of 
the results attained in our systematic review. 
The  s tud ies  concentra ted  on  e i ther 
mesiodistal  or  buccolingual  dimensions,  or 
both .  We  focused  on  mes iod i s ta l 
measurements;  some important information 
may have been lost as a result.
Finally,  we  included  studies  conducted  in 
different areas, which utilized different data 
collection  techniques.  Nevertheless,  similar 
results were recorded across these studies.

CONCLUSION 
This  study  shows  that  a  small  degree  of 
sexual dimorphism exists in all human teeth. 
The  second  molars  and  canines  show  the 
greatest sexual dimorphism. Our results also 
indicate that this dental dimorphism occurs 
among  different  racial  groups  living  in 
different geographic areas; however, it is not 
possible to establish a single value applicable 
to all populations.

CLINICAL RELEVANCE 
Scientific rational for study
For  forensic  dentistry,  this  study  supports 
other  studies  in  the area  using canines  and 

second  molars,  as  well  as  other  cranial 
m e a s u r e m e n t s  f o r  t h e  p o s t-m o r te m 
d e te c t i o n  o f  s e x ;  i t  s u p p o r t s  t h e 
establishment of patterns that can be used 
across populations.

Practical implications
For  forensic  experts,  our  study  shows that 
using  measurements  of  canine  crowns  and 
second molars may help in the identification 
of  remains  for  post-mortem determination 
of  sex  and  age,  along  with  other  cranial 
measurements. 
For  orthodontics,  premolars  exhibit  little 
mesiodistal  difference  between  the  sexes; 
however, orthodontic forces differ between 
males and females.
For  prosthetics,  use  of  the  mesiodistal 
measurements  of  crowns  for  making 
prostheses  (implant supported or  not)  that 
fol low  the  mean  values  found  in  the 
populations.
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