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Abstract
Background: Facial anthropometric parameters are 

affected by various factors including age, sex, 

ethnicity, socioeconomic status, environment and 

region. The lips become thinner as age increases and 

the wet line moves caudally, in addition oral 

commissure begins to downturn. Aim and Objectives: 

The purpose of this study was to create a baseline data 

in determining the sex of the people from India and 

Malaysia depending on morphometry of lips. 

Materials and Methods: A total of 100 Malaysians and 

100 South Indians were enrolled for the study. Various 

morphometric measurements of lips were taken using 

Vernier caliper. The data were analyzed by one way 

ANOVA to find out the significance among the sex and 

population. Results: All the measurements of upper 

and lower lips were higher in males as compared to 

females and thus sexual dimorphism exists. Mouth 

width and height were found to be more in Indian 

males followed by Malaysian males whereas in 

females it's vice versa. Vermilion upper lip occupied 

less than half of total upper lip height, whereas 

vermilion lower lip occupied more than half of total 

lower lip height in both the population. Indian males 

and females differed significantly in lip parameters 

from those of Malaysian males and females. 

Conclusion: It can be concluded from the study that 

same standards cannot be used on each other's 

populations for identification and cosmetic surgery. 

The study highlights the applied significance of 

observations to forensic medicine namely, personal 

identification, racial and sex dimorphic criteria of 

identification. 
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Introduction:

Anatomy and dimensions of facial structures are 

considered as useful criteria for surgeons 

undertaking repair and reconstruction of facial 

deformities to maintain optimal relationships 

among facial structures [1, 2]. The knowledge of 

relationships among facial structures will help in 

correct diagnosis and treatment of individuals 

with various facial anomalies such as cleft lip, 

oblique facial cleft and disproportionate facial 

structures which occurs congenitally [3]. 

The physical appearance of an individual is 

associated to various factors such as social- 

psychological well-being, and the self-esteem of 

an individual which is strongly dependent on facial 

appearance. An attractive pleasing face depends 

on many factors such as culture, personality, ethnic 

background and age [4]. Aging and sex 

particularly affects the lips, with changes in 

thickness, and in vermilion dimensions, coupled 

with the distance between the nose and the upper 

lip vermilion border, and in mouth width [5,6]. As 

the morphological changes of lips, it is applicable 

in forensics and discrimination between races. 

Obtaining measurements of the soft tissues of the 

face is important in terms of achieving aesthetic 

criteria [7]. Aesthetic results from clinical 

treatments thus depend on the anatomic structures 
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present. When anthropometric methods were used 

into clinical practice to quantify changes in the 

craniofacial structures, features distinguishing 

various races/ethnic groups were discovered [8]. A 

number of studies have investigated facial profiles 

by measuring the angles and separation of the soft 

tissues using cephalographs, two-dimensional 

photogrammetry or direct measurements [9-11]. 

The study was aimed to create a baseline data in 

determining the sex of the people from India and 

Malaysia depending on morphometry of the lips. 

To measure the width and height of the mouth, 

medial vermillion height of upper and lower lips 

and height of upper and lower lips of an individual 

and to compare it between the two groups of 

population, South Indians and Malaysians. 

Material and Methods:

This cross-sectional study was approved by 

Institutional Ethics Committee; reference 

(VMKVMC/IEC/18/02). A total of 100 Malaysians 

(50 males and 50 females) and 100 South Indians 

(50 males and 50 females) of age group ranging 

between 20 to 40 years were enrolled for the study 

and an informed consent was taken from each one 

of them. This cross sectional study was carried out 

in Vinayaka Mission's Kirupananda Variyar 

Medical College and Hospital, Salem. In each 

population sampling was done by random 

sampling methods. Volunteers with any facial 

anomalies were excluded from the study. Various 

morphometric measurements of lips such as mouth 

width - is the distance between two chelia, mouth 

height - is the distance between labrale superior to 

labrale inferior, medial vermillion height of upper 

lip - is the distance between labrale superior to 

stomion, medial vermillion height of lower lip - is 

the distance between labrale inferior to stomion, 

upper lip height - is the distance between subnasale 

to stomion and lower lip height - is the distance 

between stomion to labiomentale (Fig. 1) were 

measured using digital caliper [12]. The data were 

tabulated and analyzed by one way ANOVA to find 

out the significance among the population and Post 

HOC pairwise comparison for comparison among 

the groups. 

Results:

The morphometric data was collected and 

analyzed by one way ANOVA to find out the 

significance among the population and Post HOC 

pairwise comparison to compare between the 

sexes. The mouth width and height were found to 

be more in Indian males followed by Malaysian 

males whereas; in females it was vice a versa. 

When compared among the population the mouth 

width and height were found to be highly 

statistically significant (Table 1). 

Fig. 1: Various Anatomical Landmarks for 
Morphometry of Lips
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Population Sex Mouth Width (mm) Mouth Height (mm)

Malaysian Male 49.0±0.42 19.1±0.35

Female 48.6±0.35 18.8±0.42

Indian Male 50.1±0.42 20.1±0.28

Female 47.8±0.36 17.9±0.42

P value 0.001*** 0.001***

Table 1: Mouth Width and Mouth Height of Both Populations

Values are expressed as Mean ± SD, n = 100 in each population with 50 males and 50 females,
 # - non significant, * - significant, P value *P<0.05, **P< 0.01, ***P<0.001

Population Sex Medial vermillion 
height of upper lip 

(mm)

Medial vermillion 
height of lower lip 

(mm)

Upper lip 
height 
(mm)

Lower lip 
height 
(mm)

Malaysian Male 9.0±0.21 11.1±0.28 25.0±0.49 20.9±0.21

Female 8.3±0.21 10.7±0.28 21.1±0.28 19.2±0.35

Indian Male 9.5±0.21 11.4±0.21 19.2±0.28 16.3±0.42

Female 8.5±0.21 9.8±0.21 17.8±0.28 14.9±0.28

P value 0.001*** 0.001*** 0.001*** 0.001***

Table 2: Upper and Lower Lip Height of Both Populations

Values are expressed as Mean ± SD, n = 100 in each population with 50 males and 50 females,
 # - non significant, * - significant, P value *P<0.05, **P< 0.01, ***P<0.001

Comparison Mouth 
width

Mouth 
height

Medial 
vermillion 
height of 
upper lip

Medial 
vermillion 
height of 
lower lip

Upper 
lip 

height

Lower 
lip 

height

Malaysian M vs Malaysian F S S S S S S

Malaysian M vs Indian M S S S S S S

Malaysian M vs Indian F S S S S S S

Malaysian F vs Indian M S S S S S S

Malaysian F vs Indian F S S S S S S

Indian M vs Indian F S S S S S S

Table 3: Post HOC Pairwise Comparison of Morphometry of Lips among Malaysian and 
Indian Populations

M – Male, F – Female, vs – versus, n = 100 in each population with 50 males and 50 females, 
NS - non significant, S - significant
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The vermilion height of upper lip occupies half of 

the total upper lip height and both were 

statistically significant when compared among the 

sexes and population. Similarly the vermilion 

height of lower lip was more than half of the total 

lower lip height and both heights differed 

significantly among both sexes and population 

(Table 2). Upper and lower lip height when 

compared was found to be significant among the 

population. The measurements were compared in 

Authors Region of 
study
population 
and number 
of subjects

Vermillion 
height of 
upper lip

Upper lip 
height

Vermillion 
height of 
lower lip

Lower lip 
height

Mouth 
height

Mouth 
width

Farkas et al. 
(1984) [15]

North white 
American 
(n=50)

7.4±1.7 22.7±2.3 8.8±2.0 18.8±2.5 - 54.1±3.8

Khanderkar 
et al.(2005) 
[16]

Western 
Indian
(n=100)

- - - - - 53.5±1.0

Ngeow et al.
(2009) [17]

Malay
(n=50)

9.8±1.1 22.7±2.0 12.0±1.6 - - 48.8±3.5

Ngeow et al.
(2009) [18]

Malaysian 
Indian 
(n=50)

9.2±1.3 21.6±2.0 11.5±1.6 - - 47.3±3.3

Milosevic et 
al. (2010) [19]

Caucasian 
(n=52)

8.3±1.3 23.5±2.64 8.67±1.6 18.92±2.29 - -

Heidari et al.
(2014) [1]

Sistani
(n=50)

- 18.9±0.11 - - 27.2± 0.02 49.0±0.21

Heidari et al.
(2014) [1]

Baluch 
(n=50)

- 18.9±0.14 - - 15.3± 1.70 47.7± 0.27

Goel et al. 
(2015) [20]

North Indian 
(n=300)

8.85±1.5 20.51±2.2 9.70±1.6 16.00±2.2 - 47.17±3.4

Present study
(2017)

South Indian 
(n=50)

9.5±0.21 19.2±0.28 11.4±0.21 16.3±0.42 20.1±0.28 50.1±0.42

Present study
(2017)

Malaysians
(n=50)

9.0±0.2 25.0±0.49 11.1±0.28 20.9±0.21 19.1±0.35 49.0±0.42 

Table 4: Mean Lip Parameters among Male Population of Previous Studies and the 
Present Study

Values are expressed as Mean ± SD (mm), n – sample size
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between sexes of each population by Post HOC 

pairwise comparison and all the measurements 

were found to be statistically significant (Table 3).

Discussion:

Girls have larger lips, with an increased vertical 

dimension and also larger mouth width [13]. 

Esthetic reference values can be used to determine 

optimal timing and goals in orthodontic treatment 

[13]. In case of lower lip, less than half of total 

lower lip height was occupied by cutaneous 

portion of lower lip and rest was covered by 

vermilion portion of lower lip [14]. The present 

study highlights the applied significance of 

observations to forensic namely personal 

identification, racial and sex dimorphic criteria of 

identification.

Name of 
authors

Region of 
study 
population 
and number 
of subjects

Vermillion 
height of 
upper lip

Upper lip 
height

Vermillion 
height of 
lower lip

Lower lip 
height

Mouth 
height

Mouth 
width

Farkas et al. 
(1984) [15]

North white 
American 
(n=50)

7.7±1.1 19.6±2.1 9.0±1.5 16.7±2.0 - 50.6±3.1

Khanderkar 
et al. (2005) 
[16]

Western 
Indian
(n=100)

- - - - - 47.0±0.7

Ngeow et al. 
(2009) [17]

Malay 
(n=50)

9.1±1.0 18.2±2.9 11.0±1.2 - - 47.1±3.5

Ngeow et al.
(2009) [18]

Malaysian 
Indian 
(n=50)

8.6±0.9 19.4±1.7 10.9±1.0 - - 45.9±3.0

Milosevic et 
al. (2010) [19]

Caucasian 
(n=52)

8.52±1.35 20.57±2.01 8.60±1.35 17.67±1.73 - -

Goel et al. 
(2015) [20]

North Indian 
(n=300)

8.06±1.1 18.72±2.0 9.15±1.3 14.57±1.8 - 44.27±3.2

Present study
(2017)

South Indian 
(n=100)

8.5±0.21 17.8±0.28 9.8±0.21 14.9±0.28 17.9±0.42 47.8±0.36

Present study
(2017)

Malaysians
(n=100)

8.3±0.2 21.1±0.28 10.7±0.28 19.2±0.35 18.8±0.4 48.6±0.35

Table 5: Mean Lip Parameters among Female Population of Previous Studies and the 
Present Study

Values are expressed as Mean ± SD (mm), n – sample size
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The mouth width and height were found to be more 

in Indian males followed by Malaysian males 

whereas in females it's vice versa in both the 

population (Table 1). Cutaneous upper lip 

occupied more than half of entire upper lip height 

while vermilion upper lip occupied less than half 

of upper lip height. Cutaneous lower lip occupied 

less than half of entire lower lip height while 

vermilion lower lip occupied more than half of 

lower lip height in Malaysian population (Table 2). 

Cutaneous upper lip occupied more than half of 

entire upper lip height while vermilion upper lip 

occupied less than half of upper lip height. 

Cutaneous lower lip occupied less than half of 

entire lower lip height while vermilion lower lip 

occupied more than half of lower lip height in 

Indian population (Table 2). Indian males and 

females differed significantly in lip parameters 

from those of Malaysian males and females. All 

the measurements of upper and lower lips were 

higher in males as compared to females and thus 

sexual dimorphism exists.

The morphometry of lips was compared among 

different population from earlier studies (Table 3 

and 4). The mouth height in the present study 

showed a difference of 2 to 3 mm among Indian 

male and female whereas in Malaysian male and 

female the mouth height was almost within the 

same range. The mouth width of Indian male vs 

female was in correlation with the study done by 

Khanderkar et al. in western Indian [16]. The 

mouth width of Malaysian male and female was 

within the same range with the study done by 

Ngeow et al. in Malaysian Indian and Malay 

population [17]. 

The upper and lower lip height of Indian males 

was found to be more than Indian females which 

was in correlation with the study done by Goel et 

al. [20]. The heights of both lips were found to be 

different in Malaysian males and females, and the 

measurement was found to be more when 

compared with the study done in Malaysian 

population by Ngeow et al., (Table 4and 5) [18].

The vermillion height of upper and lower lips was 

found to be more in males when compared to that 

of females in both the population whereas the 

measurement of vermillion upper and lower lip of 

the present study is in correlation with the study 

done by Goel et al. [20] in North Indians and 

Ngeow et al. [17] in Malaysian population (Table 

4 and 5).

Conclusion:

All the measurement of upper and lower lip 

parameters were higher in males as compared to 

females and thus sexual dimorphism exists. Indian 

males and females differ significantly in lip 

parameters from that of Malaysians males and 

females. The study concludes that the same 

standards cannot be used on each other 

populations for identification and cosmetic 

surgery. The study has given a base line data for 

determining the sex among Indian and Malaysian 

population. The morphometric data can be used 

for surgical or orthodontic treatments.
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