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Gender Discrimination Based on Lip Prints Analysis in Malaysian Chinese
Population (Klang Valley): Photograph on Lipstick-Cellophane Tape
Technique
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ABSTRACT

Lip print pattern is different and unique in every human. It consists of indented pattern from fissures and grooves that
appear on the red part of the lips. Cheiloscopy, the study of lip print, proves that it has individual characteristic and
has been widely used for identification purpose. It can be an important method for gender determination and individual
identification. Therefore, this study aimed to discriminate gender among Malaysian Chinese population based on lip
prints using photograph on lipstick-cellophane tape technique. Suzuki and Tsuchihashi lip print pattern classification
was referred to. A total 412 subjects (203 males, 209 females) were selected conveniently. Lipstick was applied on
lips and lip print was lifted using a cellophane tape, pasted onto an A4 paper and photographed. Lip print image was
divided into six topography areas which were upper left, upper middle, upper right, lower left, lower middle and lower
right. Photoshop was used to analyse all images. A Pearson chi-square test showed significant differences between
male and female in two sections which were upper left and upper right (p <0.05). Type II and type IV dominated both
females and males. Type II and IV dominated the upper left section (45.6%) while type III was noted in the lower
right section (30.8%). Type IV was the dominant pattern for both upper middle and lower middle sections (75.2% and
73.8%) while type II occupied the upper right (45.6%) and lower left sections (55.8%). This finding is useful in aiding
forensic investigation and criminalistics involving lip print analysis.

Keywords: Cheiloscopy, digital technique, gender determination, Malaysian Chinese population, Suzuki and
Tsuchihashi

INTRODUCTION

Lip print is one of useful criterion in forensic
investigation (Eldomiaty et al. 2014). A lip print at
a crime scene can provide important information
such as pathological changes of the lips (Gondivkar
etal. 2009). Apart from identification and evidential
use, lip-prints may also be used in gender
determination (Ghimire et al. 2014; Kasprzak 1990;
Neo et al. 2012; Nur Sabrina Sarah et al. 2019; Wan
Rafiuddin et al. 2018) hence, leading to acceptance
of this technique as evidence in the Polish criminal
justice system (Utsuno et al. 2005). Lip print pattern
is unique in every human being, even for a set of
twins (Saraswathi et al. 2009) and cheiloscopy, a
study of a lip print, has been accepted as a method
in forensic investigation for gender determination
(Sharma et al. 2009; Wrobel K. et al. 2015) and

personal identification (Remya et al. 2016). Lip
print consists of furrows and grooves on the red part
or the vermilion border of human lips (Jeergal et al.
2016; Prabhu et al. 2012b). A single lip print
contains, on average, 1145 individual features
forming a unique pattern, different for each person,
in which approximately 100 individual features can
be identified (Wrobel K. et al. 2015). It does not
change with time, however, any surgery or disease,
or trauma can change the lip print pattern of a person
(Bindal et al. 2009; Venkatesh et al. 2011). Various
studies of lip prints were published using various
methods of lifting and analysing the lip prints,
however, majority are from Indian population in
India (Fonseca et al. 2019), as shown in Table 1.



TABLE 1. Cheiloscopy studies from previous researches (Nur Sabrina Sarah et al. 2019)

Authors Population No. of subject Lifting technique Area of Dominant
study pattern found
Multani S et al. Indian 200 (100 Lipstick-cellophane Middle I
(Multani et al. males+100 tape technique part only
2014) females)
Kinra M et al. Indian 40 (20 males+20 | Lipstick-cellophane Middle I
(Kinra et al. females) tape technique-bond | part only
2014) paper
Remya S et al. Indian 200 (100 Lipstick-cellophane Middle v
(Remya et al. males+100 tape technique — part only
2016) females) scanning technique (lower)
Verghese AJ et Indian 100 (50 Lipstick-cellophane Middle v
al. (Verghese et males+50 tape technique-bond | part only
al. 2010) females) paper (lower)
Karim and Indian 122 (62 Lipstick-cellophane Middle I (males)
Gupta (Karim males+60 tape technique part only I (females)
etal. 2014) females) (lower)
Rao et al. (Rao | Indian, Chinese, | 185 (61 Chinese, | Lipstick-cellophane Middle V (Chinese)
et al. 2014) Malay (Melaka 63 Malay, 61 tape technique-bond | part only V (Malay)
Manipal Indian) paper (lower) III (Indian)
Medical
College)
Kumar A et al. Indian 90 (45 males+45 | Lipstick-bond paper | Whole lips v
(Kumar et al. females) technique
2016)
Vijay Kautilya Indian 100 (50 Lipstick-cellophane | Whole lips I
Detal. males+50 tape technique-bond
(Kautilya et al. females) paper
2013)
Ishaq et al. Pakistan 250 (125 Lipstick-cellophane | Whole lips I
(Ishaq et al. males+125 tape technique-bond
2018) females) paper
Koneru et al. Indian 60 (30 males+30 | Lipstick-cellophane 4 I
(Koneru et al. females) tape technique quadrants
2013)
Kapoor N et al. Indian 200 (100 Direct photography 4 I
(Kapoor et al. males+100 technique (Nikon quadrants
2017) females) D3100 14.2 MP)
Bindal U et al. Indian 50 (25 males+25 | Lipstick-bond paper 4 II
(Bindal et al. females) technique quadrants
2009)
Manipady Indian and 50 Indian + 50 Not Available Not II
(Manipady Chinese origin Chinese Available
2001-2002) students in
Manipal India
Gondivkar et Indian 140 (70 Lipstick-bond paper 4 II
al. (Gondivkar males+70 technique quadrants
et al. 2009) females)
Nagrale et al. Indian 500 (250 Lipstick-bond paper 4 I
(Nagrale et al. males+250 technique quadrants
2014) females)




Prabhu RV et Indian dental 100 Lipstick-cellophane 4 v
al. (Prabhu et students tape technique— quadrants
al. 2012a) scanning technique
(300dpi scanner)
Durbakula et Indian and 64 (Indian: 16 Lipstick-cellophane 4 II (Indians)
al. (Durbakula Malaysian males+16 tape technique-bond | quadrants I’ (Malaysians)
et al. 2015) dental students females, paper technique
in Mangalore Malaysian: 16
India males+16
females)
Neo et al. (Neo Malaysian 88 (44 malest+44 | Lipstick-cellophane 4 r
etal. 2012) Malays females) tape technique quadrants
Neo et al. (Neo Malaysian 36 (18 males+18 | Lipstick-cellophane 4 I
etal. 2012) Chinese females) tape technique quadrants
Abdel Aziz et Malaysian and 120 (Egyptian: Lipstick-paper 4 quadrant III in both
al. (Abdel Aziz Egyptian 30 males+30 technique Malaysian and
et al. 2016) females, Egyptian
Malaysian: 30
males+30
females
Alzapur et al. Hyderabad, 100 (50 Lipstick-cellophane | 4 quadrant I
(Alzapur et al. India males+50 tape technique-bond
2017) females) paper technique
Peeran et al. Sebha city, 104 (37 Lipstick-paper 4 quadrant I
(Peeran et al. Libya males+67 technique
2015) females)
Ragab et al. Egyptian 955 (235 Lipstick-paper 6 sections [ — complete
2013 population males+720 technique and vertical (Renaud
females) scanning technique classification)
(Canon Pixma
495MP, 300dpi
scanner)
Moshfeghi et Iranian 96 (22 males+74 Lipstick-paper 6 sections v
al. (Moshfeghi population females) technique
et al. 2016)
George et al. Malaysian 124 (from 31 Lipstick-paper 6 sections I
(George et al. Malays families) technique and
2016) scanning technique
Wan Rafiuddin Malaysian 360 (180 Lipstick-cellophane | 6 sections II
et al. (Wan Malays males+180 tape technique
Rafiuddin et al. females)
2018)
Nur Sabrina et Malaysian 360 (180 males+ Photograph on 6 sections \Y%
al. (Nur Malays 180 females) lipstick- cellophane
Sabrina Sarah tape technique
et al. 2019) (13MP mobile
phone camera)
Mohd Seliman Malaysian 412 (203 Lipstick-cellophane | 6 sections II
et al. (Mohd Chinese males+209 tape technique
Seliman et al. females)
2020)

Based on Table 1, majority of the lip print studies
comes from India for Indian population. There were
a number of researchers who were interested with

Malaysian lip print pattern and only four studies
were done exclusively for Chinese. Rao et al. (Rao
et al. 2014) noted that type V was the dominant



pattern for Malaysian Malay and Chinese from the
Melaka Manipal Medical College, while Manipady
(Manipady 2001-2002) found that type II was the
dominant pattern for Indian and Chinese origin
students in Manipal India, India. Durbakula et al.
(Durbakula et al. 2015) studied Indian (from India)
and Malaysian dental students at Mangalore, India
and that type I’ was the dominant pattern for
Malaysian. Neo et al. (Neo et al. 2012) studied 88
Malaysian Malays and 36 Malaysian Chinese. The
results showed that type I’ and [ were the dominant
pattern for Malays, Chinese, respectively. George et
al. (George et al. 2016) found type I was dominant
among 124 Malaysian Malays family members
while Wan Rafiuddin et al (Wan Rafiuddin et al.
2018) and Nur Sabrina Sarah et al. (Nur Sabrina
Sarah et al. 2019) noted that type II and type V were
the dominant pattern for Malaysian Malays,
respectively. Mohd Seliman et al. (Mohd Seliman et
al. 2020) analysed 412 Malaysian Chinese and type
IT was the dominant pattern. Only two from these
researchers use digital method for lip print
acquisition: George et al. used lipstick-paper
technique and scanning technique and Nur Sabrina
Sarah et al. used photograph on lipstick- cellophane
tape technique (13MP mobile phone camera).
Therefore, the aimed of our study was to
discriminate gender of Malaysian Chinese
population in Klang Valley based on lip prints
analysis using digital approach, photograph on
lipstick-cellophane tape technique. Suzuki and
Tsuchihashi classification (Tsuchihashi 1974) was
used for lip print pattern classification: type I
complete vertical, type I’ incomplete vertical, type
IT branched, type III intersected, type IV reticular
pattern and type V irregular pattern.

MATERIALS AND METHODS

A total of 412 convenient subjects (n=412) were
involved in the research, 203 males (n=203) and 209
females (n=209), from Malaysian Chinese
population, of which at least three consecutive
generations with no mixed race. Subjects who were
hypersensitive to lipstick, with defects or scars on

lips, or previously underwent lip surgery, had dried
or chapped lips and had piercings on lips were
excluded from this study (Neo et al. 2012). Subjects
were then asked to complete a consent form. Ethic
approval code for this study was UKM
PPI/111/8/JEP-2018-133. Wet tissues were given to
the subject to clean the upper and lower lip for
hygiene purpose. A non-glossy and red colour
lipstick was used (Silkygirl, Siren Red code 3) for
optimum visibility of the pattern on the lip. Lipstick
was applied uniformly to the whole lip using a lip
brush in a single direction (Karim & Gupta 2014).
The subject was asked to rub the lips together gently
to spread the lipstick evenly (Verghese et al. 2011).
Subjects were then asked to close their mouths in a
stationary and relaxed manner for one minute. As
human lips are mobile, the strength and pressure
applied even at minimal movement can affect the
print on the cellophane tape (Prabhu et al. 2013).
Subject was strictly advised not to move the lips and
avoid movement that can affect the lip print while
the lip print was taken.

A 45mm cellophane tape (Sheng Leong and
LTi Material, 45 mm width) was pressed against the
subject’s lip with gentle pressure for ten seconds.
The tape was then carefully lifted from the subject’s
lip and then pasted onto a plain A4 paper. These
steps were repeated three times without reapplying
lipstick. The A4 paper with the subject’s lip print
was labelled with subject’s details for record
purposes. The lip prints obtained on a plain A4
paper were captured using a digital camera Canon
Power Shot (14MP) for digital analysis. Lip print
images were viewed and analysed using Adobe
Photoshop 7, for better visualisation, recording and
identification of the lip print pattern. It also served
as an ideal method of permanently storing data
which helped in keeping ante-mortem record of
subjects.

Lip print image was divided into six
sections: upper left (UL), upper middle (UM), upper
right (UR), lower right (LR), lower middle (LM)
and lower left (LL) sections. Figure 1 shows the six
topography areas of the lip, as suggested by Nur
Sabrina Sarah et al. (Nur Sabrina Sarah et al. 2019).



FIGURE 1. Six topography areas of the lips, upper left (UL), upper middle (UM), upper right (UR), lower
right (LR), lower middle (LM) and lower left (LL) sections (Nur Sabrina Sarah et al. 2019)

The dominant pattern in each quadrant were
recorded. In order to obtain optimum visibility
image of each line on the lip print, the brightness
and contrast level of pixels of the images was
increased (Wrobel K. et al. 2015). Each type of lip
print pattern was given a color code for
identification purpose, based on Suzuki and
Tsuchihashi classification (Tsuchihashi 1974):
yellow (Type 1), red (Type I’), blue (Type II), green
(Type III), purple (Type IV) and orange (Type V).

Dominant pattern of each section on lip was
identified and further analysed using Pearson Chi
Square test.

RESULTS AND DISCUSSIONS
Table 2 shows the percentage distribution of lip

print pattern of Malaysian Chinese population in
each lip section.

TABLE 2. Percentage of lip print pattern distribution in each section

Lip Upper Upper Upper Lower Lower Lower
section Left Middle Right Right Middle Left
Typel 1.9 0.2 34 0.0 0.2 0.0
Type I' 1.0 1.0 1.5 0.2 0.7 0.2
Type II 45.6 213 45.6 28.6 20.9 55.8
Typelll 4.9 1.7 4.4 30.8 2.7 5.1
TypeIV ~ 45.6 75.2 44.9 21.8 73.8 38.1
Type V 1.0 0.5 0.2 18.4 1.7 0.7

Based on Table 2, type II and IV dominated the
upper left section (45.6%), type IV again were
dominant in another two sections, upper middle and
lower middle (75.2% and 73.8% respectively), type
Il were dominant in two sections, upper right
(45.6%) and lower left (55.8%), while type III
dominated the lower right section with 30.8%. Neo
et al. (Neo et al. 2012), Mohd Seliman et al. (Mohd
Seliman et al. 2020), Rao et al. (Rao et al. 2014) and
Manipady (Manipady 2001-2002) studied Chinese
lip print patterns using Suzuki and Tsichihachi’s
classification. Neo et al. used lipstick-cellophane

tape technique and analysed 36 Malaysian Chinese
students at Universiti Kebangsaan Malaysia, based
on 4 quadrant of lips. Their results showed that type
I was the dominant pattern. Mohd Seliman et al. had
412 Malaysian Chinese subjects, they used similar
method which was lipstick-cellophane tape
technique and lip print pattern was analysed based
on 6 sections. The dominant lip print pattern was
type II. Manipady analysed 50 Chinese origin
students from Manipal India and the results agreed
with Mohd Seliman et al. (Mohd Seliman et al.
2020). Rao et al. (Rao et al. 2014) studied 61



Chinese students’ lip prints pattern (middle part
only) from Melaka Manipal Medical College,
Malaysia, using lipstick-cellophane tape and bond
paper technique. The result showed that type V was
the dominant pattern. All these four researchers did
not use digital approach for lip print analysis, and
other than Mohd Seliman et al. (Mohd Seliman et
al. 2020), the other three researchers had less than
100 subjects. The current study divided the lip print
into 6 sections so that the dominant pattern for each
section can be determined. Based on Table 1,
Kapoor N et al. (Kapoor & Badiye 2017), Prabhu
RV et al. (Prabhu et al. 2012a) and Nur Sabrina
Sarah et al. (Nur Sabrina Sarah et al. 2019) used
digital method for lip print analysis. Kapoor N et al.
(Kapoor & Badiye 2017) used a 14.2 MP digital
camera to capture 200 Indian lip prints and noted
that type 1 was the dominant lip print pattern (4
quadrant of lip print), while Prabhu RV et al.
(Prabhu et al. 2012a) used a 300dpi scanner to scan
100 Indian dental students. The result showed type
V was the dominant lip print pattern (4 quadrant of
lip print). Nur Sabrina Sarah et al. (Nur Sabrina
Sarah et al. 2019) took photograph of lip print

images pasted onto an A4 paper with a 13MP
mobile phone camera from 360 Malaysian Malay
subjects. The result showed that the dominant lip
print pattern was type V, from 6 section of lip prints.
The current study noted that type Il and IV
dominated most of 6 sections of lip prints, and these
results agreed with Mohd Seliman et al. (Mohd
Seliman et al. 2020) who noted that type I was the
dominant pattern for Malaysian Chinese. Such
variance in outcomes was predicted because
different groups or races have different anatomies
of lip print and lip print can be categorised
according to their thickness (Gunasekaran et al.
2018). In the European and Caucasian, thin lips are
most prevalent, thick or very thick lips are usually
seen in Negros, mixed lips are usually seen in
Orientals and medium lips (about 8-10 mm
thickness) are seen in Indians. In addition, genetic
influences (Ahmed et al. 2018) and geographical
distribution of subjects may be linked to variance in
lip print patterns (Prabhu et al. 2012a). Pattern
distribution in each section between male and
female is shown in Table 3.

TABLE 3. Percentage of lip print pattern distribution in each section between male and female

Lip print Type 1 Type I’ Type Typelll TypelV  TypeV  Total (%)
pattern
Male Upper 2.0 1.5 532 3.0 38.9 1.5 100
Left
Upper 0.5 1.0 227 25 72.4 1.0 100
Middle
Upper 39 2.0 522 20 394 0.5 100
Right
Lower 0.0 0.5 581 44 36.5 0.5 100
Right
Lower 0.0 0.5 20.2 1.5 74.9 3.0 100
Middle
Lower 0.0 0.5 56.7 3.0 384 1.5 100
Left
Female Upper 1.9 0.5 38.3 6.7 52.2 0.5 100
Left
Upper 0.0 1.0 20.1 1.0 78.0 0.0 100
Middle
Upper 2.9 1.0 39.2 6.7 50.2 0.0 100
Right
Lower 0.0 0.0 565 7.7 35.9 0.0 100
Right
Lower 0.5 1.0 215 38 72.7 0.5 100
Middle
Lower 0.0 0.0 550 72 37.8 0.0 100

Left




Type II and type IV were dominant for both males
and females (Table 3). For males, type II was the
dominant pattern found in upper left, upper right,
lower right and lower left, ranging from 52.2% to
58.1%, while type IV dominated the upper middle
and lower middle section with 72.4% and 74.9%,
respectively. For females, type IV dominating four

out of six sections, upper left (52.2%), upper middle
(78.0%), upper right (50.2%) and lower middle
(72.7%), while Type Il was the dominant pattern for
lower right (56.5%) and lower left (55.0%).

Results also showed that only upper right
and upper left sections were statistically significant
(p <0.05, Table 4).

TABLE 4. Pearson chi-square test result of lip print pattern

Section of lips p value

Upper Left p<0.015 Significant
Upper Middle p<0.391 Not Significant
Upper Right p<0.016 Significant
Lower Right p <0422 Not Significant
Lower Middle p<0.201 Not Significant
Lower Left p <0.100 Not Significant

Table 5 showed frequency of lip print patterns
recorded in each lip section for both males and
females. For the upper left section, type I, type I’,
type III and type V were highest in males ranging
from 51.3% to 75%, while type III and type [V were
highest in females (69.1% and 56.7%, respectively).
These results could be used as a suggestion to
identify a gender of the lip print’s owner, for
example, if type I, I, IIl or V found at the crime
scene, there is a possibility that it comes from a
male. Interestingly, the upper middle section, type I
and V were exclusively for males (100%). Whilst,
type V was the only lip print pattern found in males,
which is at upper right section (100%). For the
lower right and lower left sections, type I’ and type
V were only found in males, but type I was
exclusively for females in the lower middle section.
These results also could be used as a guide for
gender determination, if a lip print is one of the
evidences found at the crime scene.

CONCLUSION

Lip print identification has been proposed as a tool
for forensic science investigation, however,

evaluation of concepts and designs need to be done
for lip print identification. This current study
introduced digital approach in analysing the lip print
pattern and the results suggested that it is useful for
lip print identification among Malaysian Chinese
population in Klang Valley especially in gender
discrimination. The findings indicate that females
dominated type III and IV in the upper left and
upper right section while type I, I’, Il and V were
dominant in males for both section. These results
can be suggested for gender discrimination in
Malaysian Chinese population in Klang Valley
based on lip print patterns and of course more
research may be carried out to strengthen the
findings, such as using larger sample sizes to reflect
certain ethnicity in a country or involving different
ethnicity studies.
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TABLE 5. Frequency of subjects with specified lip print pattern

Lip Section Type Frequency Possible gender
Male Female Total
UL I 2.0 1.9 3.9 Male (51.3%)
I 1.5 0.5 2.0 Male (75.0%)
I 532 383 91.5 Male (58.1%)
11 3.0 6.7 9.7 Female (69.1%)
v 389 522 91.1  Female (56.7%)
\Y 1.5 0.5 2.0 Male (75.0%)
UM I 0.5 0.0 0.5 Male (100.0%)
I 1.0 1.0 2.0 Both (50.0%)
I 22.7  20.1 42.8  Male (53.1%)
11 2.5 1.0 3.5 Male (71.5%)
v 724 78.0 150.4 Female (52.9%)
\Y 1.0 0.0 1.0 Male (100.0%)
UR I 3.9 2.9 6.8 Male (57.4%)
I 2.0 1.0 3.0 Male (66.7%)
I 522 392 91.4  Male (57.1)
I 2.0 6.7 8.7 Female (77.0%)
v 394  50.2 89.6  Female (56.1%)
\Y 0.5 0.0 0.5 Male (100.0%)
LR I 0.0 0.0 0.0 Both (0.0%)
I 0.5 0.0 0.5 Male (100.0%)
I 58.1 56.5 114.6 Male (50.7%)
I 4.4 7.7 12.1  Female (63.6)
v 36.5 359 72.4  Male (50.4%)
\Y 0.5 0.0 0.5 Male (100.0%)
LM I 0.0 0.5 0.5 Female (100.0%)
I 0.5 1.0 1.5 Female (66.7%)
I 202 215 41.7  Female (51.6%)
I 1.5 3.8 53 Female (71.7%)
v 749 727 147.6 Male (50.8%)
\Y 3.0 0.5 3.5 Male (85.7%)
LL I 0.0 0.0 0.0 Both (0.0%)
I 0.5 0.0 0.5 Male (100.0%)
I 56.7 55.0 111.7 Male (50.8%)
I 3.0 7.2 10.3  Female (69.9%)

IV 384 378 762 Male (50.4%)
\ 1.5 0.0 1.5 Male (100.0%)
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