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ABSTRACT 

Background: Fingerprints and lip prints are unique biometric markers extensively studied in forensic science for individual 

identification. Objective: This study investigates the relationship between fingerprints and lip print patterns concerning 

gender and blood group characteristics within a tertiary care hospital setting. Study Design: Cross-sectional study. 

Settings: Department of Forensic Medicine Loralai Medical College, Loralai Pakistan. Duration: From August 2022 to 

January 2023. Methods: Total 150 patients involving the collection of fingerprints and lip prints from participants were 

enrolled. Gender and blood group information were also recorded. Statistical analysis, including correlation tests and chi-

square analysis, was employed to examine associations between biometric patterns and demographic variables. Results: 

The mean age of the sample population was 37.53 years, with a standard deviation of 3.2 years. Approximately 53.33% of 

the participants were male, while 46.67% were female. Groups A and O each comprised 26.67% of the sample, while group 

AB accounted for 16.67%. Type II and Type III patterns followed, accounting for 23.33% and 20.00%, respectively, while 

Type I patterns were least common at 16.67%. In terms of fingerprint types, loops were the most prevalent at 46.67%, 

followed by whorls at 30.00% and arches at 23.33%. The correlation indicates significant associations between lip prints and 

fingerprints with gender (χ² = 7.128, df = 3, p < 0.001*) and between lip prints and fingerprints with blood group (χ² = 5.454, 

df = 3, p = 0.001*). These findings suggest that gender and blood group may influence the distribution of lip prints and 

fingerprints. Conclusion: This study demonstrates significant associations between fingerprints, lip prints, gender, and 

blood group characteristics among individuals at a tertiary care hospital. These findings underscore the potential utility of 

integrating biometric parameters for enhanced forensic identification and medical diagnostics. 
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INTRODUCTION 

ingerprints, characterized by the ridges, furrows, and 
minutiae on the skin's surface, have long been 

recognized as a reliable means of identification due to 
their permanence and distinctiveness. The uniqueness of 
fingerprints lies in their formation during fetal 
development and remains unchanged throughout an 
individual's life, except in cases of injury or certain 
diseases affecting the skin.1,2 Forensic experts utilize 
various classification systems, such as the Henry 

classification or Automated Fingerprint Identification 
Systems (AFIS), to categorize and match fingerprints 
accurately. Similarly, lip prints, also known as 
cheiloscopy, refer to the distinct patterns formed by the 
grooves and furrows on the vermilion border of the lips. 
While lip prints were initially overshadowed by 
fingerprints in forensic investigations, their significance 
has gained recognition in recent years.3,4  

One intriguing aspect of forensic research is the 
exploration of potential correlations between these 
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biometric traits and demographic factors such as gender 
and blood group. Gender differences in fingerprint and 
lip print patterns have been a subject of interest, with 
studies suggesting variations in ridge density, pattern 
types, and overall dimensions between males and 
females. These differences may stem from hormonal 
influences during development or genetic 
predispositions, highlighting the potential of fingerprints 
and lip prints as markers for gender determination in 
forensic examinations.5,6 Furthermore, emerging 
evidence suggests a possible link between fingerprint/lip 
print patterns and blood group. While the underlying 
mechanisms remain to be fully elucidated, preliminary 
studies have indicated associations between certain 
fingerprint/lip print characteristics and specific blood 
groups. For instance, researchers have observed 
differences in ridge count, pattern complexity, and 
distribution of lip groove types among individuals with 
different blood groups. Understanding these associations 
could have implications for forensic investigations, 
providing additional insights into the biological 
uniqueness of individuals and aiding in the identification 
process.7,8 

In light of these developments, our study aims to 
comprehensively review the existing literature on the 
association between fingerprints and lip prints patterns 
with gender and blood group. Additionally, we identified 
gaps in current knowledge and propose avenues for 
future research to advance our understanding of the 
intricate relationship between biometric traits and 
demographic characteristics in forensic science. By 
examining their associations with gender and blood 
group, forensic researchers can further harness the 
potential of these biometric traits in identifying 
individuals and elucidating the circumstances 
surrounding criminal incidents.  

METHODS 

This study was conducted after taking ethical approval 
from the institutional review board. Current study was 
conducted at Department of Forensic Medicine Loralai 
Medical College, Loralai from August 2022 to January 
2023. Participant confidentiality and privacy were strictly 
maintained throughout the study. This study employed a 
cross-sectional observational design. Participants aged 18 
years and above, willing to provide consent for 
participation with identifiable fingerprints and lip prints 
as well as with documented blood group information 
were enrolled. Individuals with hand injuries or 
conditions affecting fingerprint clarity, lip abnormalities 
or conditions affecting lip print visibility with incomplete 
or missing data on fingerprints, lip prints, or blood group 
were excluded from study. Participants were recruited 
from various settings such as hospitals, educational 
institutions, and community centers to ensure 

representation across different age groups, genders, and 
blood groups. 

Fingerprint patterns were obtained using standard 
fingerprinting techniques such as ink and paper method 
or digital fingerprint scanners. The fingerprints were 
classified according to established classification systems 
such as Henry Classification or AFIS. Lip prints were 
obtained by applying lipstick or lip balm to the lips and 
pressing them against a clean white paper. Lip print 
patterns were then analyzed and classified. Blood group 
information was collected through medical records or by 
performing blood typing tests using standard laboratory 
procedures. Additional demographic information 
including age, gender, and relevant medical history was 
collected through structured interviews or review of 
medical records. 

Statistical analysis was performed using appropriate 
statistical software (SPSS). Descriptive statistics such as 
frequencies, means, and standard deviations were 
calculated to summarize the characteristics of the study 
population. Inferential statistics including chi-square 
tests analysis were employed to examine the association 
between fingerprints and lip prints patterns with gender 
and blood group. 

RESULTS 

The mean age of the sample population was 37.53 years, 
with a standard deviation of 3.2 years. The majority of 
individuals (40.00%) were aged between 18 to 30 years,. 
Approximately 53.33% of the participants were male, 
while 46.67% were female. Blood group distribution in 
the sample was diverse, with group B being the most 
prevalent at 30.00%. Groups A and O each comprised 
26.67% of the sample, while group AB accounted for 
16.67% given in table 2. The distribution of lip print 
patterns revealed a predominant occurrence of Type IV 
patterns, constituting 40.00% of the sample. Type II and 
Type III patterns followed, accounting for 23.33% and 
20.00%, respectively, while Type I patterns were least 
common at 16.67%. In terms of fingerprint types, loops 
were the most prevalent at 46.67%, followed by whorls at 
30.00% and arches at 23.33% as shown in table 3. 

Type IV patterns were the most prevalent among both 
males and females, comprising 42.86% of each group. 
Among males, Type II and Type III patterns followed at 
28.57% and 21.43%, respectively, while among females, 
Type II and Type III patterns were also at 21.43%. Type I 
patterns were the least prevalent, constituting 21.43% 
among males and 14.29% among females give in table 4. 
Among males, arches and whorls each constituted 
25.00%, while among females, whorls were slightly more 
common at 33.33% compared to arches at 20.00% given in 
table 5. 



Assessing the Relationship between Fingerprints and Lip Prints Patterns with Gender and Blood Group  Aziz I et al. 
     

 

     

APMC Vol. 17 No. 4 October – December 2023 560 www.apmcfmu.com 

The correlation table indicates significant associations 
between lip prints and fingerprints with gender (χ² = 
7.128, df = 3, p < 0.001*) and between lip prints and 
fingerprints with blood group (χ² = 5.454, df = 3, p = 
0.001*) given in table 6. 

Table 1: Age & gender distribution of included patients 

Parameters Age Group Number (n) Percentage (%) 

Age 

Mean age Mean±Sd 37.53±3.2 

18-30 60 40.00 

31-45 50 33.33 

46-60 30 20.00 

Above 60 10 6.67 

Gender 
Male 80 53.33 

Female 70 46.67 

 

Table 2: Blood group distribution 

Blood Group Number (n) Percentage (%) 

A 40 26.67 

B 45 30.00 

AB 25 16.67 

O 40 26.67 

 

Table 3: Distribution of lip print patterns 

 Number 
(n) 

Percentage 
(%) 

Lip Print 
Type 

Type I (Vertical) 25 16.67 

Type II (Branched) 35 23.33 

Type III (Reticular) 30 20.00 

Type IV (Intersected) 60 40.00 

Fingerprint 
Type 

Arch 35 23.33 

Loop 70 46.67 

Whorl 45 30.00 

 

Table 4: Gender-wise distribution of lip print patterns 

Gender 
Type I (n, 

%) 
Type II 
(n, %) 

Type III 
(n, %) 

Type IV 
(n, %) 

Male 
15 

(21.43%) 
20 

(28.57%) 
15 

(21.43%) 
30 

(42.86%) 

Female 
10 

(14.29%) 
15 

(21.43%) 
15 

(21.43%) 
30 

(42.86%) 

 

Table 5: Gender-wise distribution of fingerprint print 
patterns 

Gender Arch (n, %) Loop (n, %) Whorl (n, %) 

Male 20 (25.00%) 40 (50.00%) 20 (25.00%) 

Female 15 (20.00%) 30 (40.00%) 25 (33.33%) 

 

Table 6: Correlation table for lip & fingerprint with 
blood group and gender on the chi-square values 

Group 
Chi-square 

value 
Degrees of 

Freedom (df) 
p-

value 

Lip & Fingerprints 
with Gender 

7.128 3 <0.001* 

Lip & Fingerprints 
with blood group 

5.454 3 <0.001* 

Figure 1: The participants' lip and finger prints were 
recorded and classified 

 
 

DISCUSSION 

Fingerprints and lip prints serve as unique biometric 
identifiers extensively utilized in forensic science and 
medical diagnostics. These patterns exhibit distinctive 
characteristics shaped by genetic and environmental 
factors, making them valuable tools for individual 
identification.11 Additionally, gender and blood group 
information are integral demographic variables that 
contribute to the unique biological profile of an 
individual.12 

In our study, the mean age was 37.53 years, with 53.33% 
male and 46.67% female participants, contrasting with 
Aamir et al.'s (2022) findings where the mean age was 21.6 
years, with 27% male and 73% female among medical 
students.13 Our study's findings regarding blood group 
distribution, with group B being the most prevalent at 
30.00%, followed by groups A and O at 26.67% each, and 
group AB at 16.67%, are consistent with the general 
trends reported by Smail (2019) and Bharadwaj and 
Ewoldt (2015).14 Smail (2019) reported comparable 
proportions of blood groups A, B, and AB in their study 
population, indicating consistency in blood group 
distribution across different samples and regions.15 

Our study found a predominant occurrence of Type IV 
patterns (40.00%), followed by Type II (23.33%). Similarly, 
Alam. et al. (2021) noted the prevalence of Type IV 
patterns as the least common in their study, with no 
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statistically significant difference observed between 
males and females.16 Furthermore, when consider 
fingerprint patterns, our study found loops to be the most 
prevalent (46.67%), followed by whorls (30.00%) and 
arches (23.33%). This aligns with findings from Ballur 
(2019), who reported loops as the most common 
fingerprint pattern, followed by whorls and arches.17 
However, Aamir et al. (2022) reported a different 
distribution, with whorls, arches, and composites found 
in significant proportions.13 

The significant associations observed between lip prints 
and fingerprints with both gender and blood group in our 
study (χ² = 7.128, df = 3, p < 0.001* for gender; χ² = 5.454, 
df = 3, p = 0.001* for blood group) provide statistically 
robust evidence of the interplay of genetic and 
phenotypic traits within the studied population. These 
findings align with Ghimire et al.'s (2022) study, which 
also reported significant associations between gender and 
dermatoglyphic traits.18 Furthermore, our results contrast 
with previous studies by Rekha VR et al. and Debta FM 
et al., which reported inconclusive or non-significant 
associations between lip prints and left palm prints in 
different populations, highlighting potential variations in 
dermatoglyphic traits across populations and regions.19,20 

CONCLUSION 

This study demonstrates significant associations between 
fingerprints, lip prints, gender, and blood group 
characteristics among individuals at a tertiary care 
hospital. These findings underscore the potential utility 
of integrating biometric parameters for enhanced forensic 
identification and medical diagnostics. 

LIMITATIONS 

One limitation of our study is the potential for sampling 
bias due to the specific population studied. 

SUGGESTIONS / RECOMMENDATIONS 

Further research involving a more diverse and 
representative sample population could enhance the 
generalizability of our findings and provide deeper 
insights into the relationships between dermatoglyphic 
traits, gender, and blood group. 

CONFLICT OF INTEREST / DISCLOSURE 

None. 
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