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Blood Groups among South Indian Population
1

Sneha Khanapure, 2HG Suhas, 3Shrudha Potdar, 4George Sam, 5CB Sudeep, 6MR Arjun

ABSTRACT
Background: Human beings have few characteristics that are
unique from others. Lip prints are one of such feature. They
are not changed throughout the life and are not influenced by
injuries, diseases, or environmental changes. According to the
various antigen–antibody reactions in the bloodstream, different
individuals have specific blood groups.
Aim: To study the distribution of lip print patterns among individuals with different ABO and Rh blood groups and also to
know the relation between their characters and blood groups.
Materials and methods: In the present study, lip prints were
collected randomly from 85 individuals, and their blood group
matching was performed. This is to identify the most common
lip print type and to know any association between lip print types
and blood groups. Tsuchihashi’s classification of lip prints was
used to compare with the ABO and Rh blood grouping systems.
Results: It was observed that in individuals with B+, A+, and
O− blood groups, predominant pattern was Type IV and individuals having blood group O+ and AB+ common lip print pattern
was Type II.
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Conclusion: This study showed strong association between
lip print patterns and ABO blood groups as some blood groups
were not included in statistical analysis; further studies including
larger sample are essential to substantiate the results.
Clinical significance: Correlating lip print with blood group
helps in identification of the suspects. Along with lip prints,
another biological record that remains unchanged throughout
the lifetime of a person is the blood group. Determining the blood
group of a person from the samples obtained at the site of crime
and also recovering lip prints from site can help identify a person.
Keywords: Blood groups, Cheiloscopy, Forensic odontology,
Identification.
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INTRODUCTION
Identification of person has an important part in the
investigation of the unidentified body in mass disaster or
criminal suspects, also for recognizing missing persons.
In this situation, deoxyribonucleic acid profiling, fingerprints, osteology, and odontology have an important role.
In recent times, even lip prints have been identified as an
important tool in forensic odontology.1 Lips surround oral
cavity, which is covered externally by skin and internally
by mucosa. Skin lining the lip has characteristic patterns
called lip prints. Like fingerprints, lip prints are also different for every individual, such as fingerprinting except
in monozygotic twins. Hence, lip prints can be used in
forensic odontology as it remains unchanged throughout
the life of a person2 and also it recovers after undergoing
trauma and different pathologies.3
Cheiloscopy studies carried out in India showed
that there is a dominance of certain patterns in different
populations. This will be helpful in person identification.4
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Lip prints are also found to differ according to the racial
origin of a person.5 However, most forensic investigators
are not aware that lip prints are used in identification of
person. Hence, further reports are needed to show the
importance of cheiloscopy in forensic identification.
Yet another biological record that remains unchanged
throughout the lifetime of a person is the blood group.
Determining the blood group of a person from the samples
obtained at the site of crime helps identify a person.
Hence, blood itself is an extremely important entity
in the medicolegal practice, which alone or along with
lip prints can play an important role to unfold different
criminal problems. Landsteiner classified blood groups
under the ABO blood group system.6
This study tries test hypothesis, “there is correlation
between blood groups and lip print patterns of person.”

MATERIALS AND METHODS
This study is a cross-sectional study done on students,
teaching, and nonteaching staff of a dental college
at Virajpet. Ethical consent was acquired from the
Institutional Review Board. Written informed consent
was taken from all the study participants. Single examiner was trained and calibrated to record and analyze lip
print patterns. Blood group analysis was done by a single
trained laboratory technician. Sampling was done using
simple random sampling. Sample size calculation, i.e., n
= 85, was done using following formula:
n=

N
1+ Ne2

n = Size of sample,
N = Total population,
e = Level of precision.
Participants were randomly selected from each group,
i.e., students, teaching, and nonteaching staff of college.
Individuals above 18 years of age with absolute normal
lips were included in the study, whereas individuals with
lip pathology were excluded from the study.
As shown in Fig. 1A, materials used to record lip prints
were dark-colored lipstick (Street Wear 32), cellophane
tape, white paper, scissors, magnifying lens, gloves, and
tissue paper and for blood group recording were glass
slide and anti-A and anti-B sera.

Recording of Lip Prints
As shown in Fig. 1B, for recording of lip prints, individuals were made to sit comfortably in an erect position. Lips
of the individuals were cleaned with tissue paper before
the procedure. Dark-colored lipstick was applied evenly
using the application brush. Transparent cellophane about
15 cm neat strip and the sticky portion of strip was placed
over the lips (Fig. 1C). The lip impression was made in the
normal resting position by pressing it evenly from center
to the corners of the lips. Later, the imprinted strip was
removed in a single stroke and later placed onto a white
paper for permanent record (Fig. 1D). Print procured was
examined using a magnifying lens to confirm whether
the print has been properly reproduced. As shown in
Fig. 2, while studying the lip prints, for overall lip print
pattern, as anticipated by Sivapathasundharam et al,2 the
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Figs 1A to D: Recording of lip prints
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the glass slide with anti-A and anti-B sera. Agglutination of
the sample after mixing with anti-A is blood group A; likewise, agglutination reaction with anti-B is blood group B;
if no reaction is seen then the blood group is O; and
positive in both antisera then blood group is taken as AB
blood group. Similarly, agglutination with Rh antigen is
considered Rh+ or otherwise as Rh−.9
Obtained data were tabulated in MS Excel sheet and
chi-square test in Statistical Package for the Social Sciences
was used for statistical analysis.

RESULTS

Fig. 2: Analysis of lip print patterns

middle region of the lower lip (10 mm wide) was used for
analysis because this portion is seen in most of the traces.7
Each lip print pattern was determined as per following
classification based on Suzuki and Tsuchihashi (Fig. 3).
• Type I: Straight grooves across the whole lips
• Type I′: Similar to Type I, but grooves do not cover the
whole lip
• Type II: Branched Y-shaped pattern
• Type III: Crisscross pattern
• Type IV: Reticular, typical checkered pattern, and fence
like
• Type V: Undetermined8

Identification of Blood Group
Blood groups of the individuals were identified by the
slide method, i.e., by mixing a sample of blood placed on

In present study, it was seen that no second individual
has similar lip prints, thereby confirming the uniqueness
of lip prints. In the present study, the most common lip
print pattern was type IV (n = 34) followed by II (n = 26),
III (n = 14), I (n = 14), V (n = 4), and I′ (n = 1) as shown
in Graph 1.
As shown in Graph 2, the most common blood group
found in this study was B+ (n = 28); next common is A+
(n = 26), O+ (n = 25), O− (n = 4), and AB+ (n = 2).
It was seen that in people having B+ blood group,
predominant pattern of lip print seen was Type IV; next
common is Types II, III, I, and V and in people having
blood group O+. Type II is the most commonly seen lip
print pattern followed by Types III, IV, I, and V. In individuals with blood group I+, common pattern is Type IV;
next common are Types II, III, I, and V. In individuals
having blood group AB+, lip print pattern seen was Type II
and in individuals having O− blood group, common
pattern seen is Type IV followed by Type II. Statistical
association between blood groups and lip prints was

Fig. 3: Suzuki and Tsuchihashi classification of lip prints
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Graph 1: Distribution of lip print patterns among the study population

Graph 2: Distribution of blood groups among the study population

Table 1: Association between lip print patterns and blood groups

pattern was Type IV, and in individuals with blood group
O+, AB+ common lip print pattern was Type II, which is
in contrast with studies conducted by Ashwinirani et al5
and Patel et al14 where Type II was the most common
pattern in individuals having B+, AB+, and O+, whereas
in person with A+, the common pattern is Type IV.
In the present study, significant correlation was seen
in lip print patterns and ABO blood groups; this might be
due to the fact that both the lip prints and blood groups
are genetically determined and developed during early
fetal life. This contrasts with studies conducted by Verma
et al,15 Telagi et al,16 and Karim and Gupta17 in various
parts of India.

Lip prints
Type I
Type I'
Type II
Type III
Type IV
Type V
p-value

B+
2
1
7
3
14
1
0.04

O+
2
0
9
6
6
2

Blood group
A+
AB+
2
0
0
0
7
2
5
0
11
0
1
0

O−
0
0
1
0
3
0

χ2 value
14.2

found to be significant (p = 0.04; Table 1). Based on the
results of the study, given hypothesis is accepted.
In the present study, few blood groups were not
considered for statistical analysis because there were nil
individuals with these groups.

DISCUSSION
The first person to describe the use of lip prints in person
identification was Kasprzak.10 Among the various tools
available to a forensic expert, cheiloscopy is a relatively
newer one. Studies on these individuals have already provided useful information, but still there are few lacunas
in the use of cheiloscopy, such as standardized method
to record and analyze cheiloscopic prints, its association
with other identification features, such as age, sex, and
blood groups. Hence, this study was done to identify the
correlation between lip print patterns and blood groups.
The predominant pattern in the present study was
Type IV (32.5%); next common is Type II (28.5%) and Type
III (17.5%), which are in accordance with the studies
of Ashwinirani et al5 and Verghese et al11 and in contrast
to the studies of Tsuchihashi 12 and Vahanwala and
Parekh.13
In the current study, it was seen that in individuals
with B+, A+, and O− blood group, predominant lip print

CONCLUSION
This study analyzed the lip print patterns with the
blood groups of the individuals and was found to have
significant association between lip prints and blood
groups. Therefore, we can easily predict the blood group
of persons with the help of her/his lips prints and both
together can be used to identify a person. Although the
present study has certain limitations, such as small sample
size, results obtained in the present study do open a small
window to a vast unventured field.
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