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Abstract 

Introduction: The study of fi ngerprint identifi cation is known as 
Dactylography or Dactyloscopy. With advances in the fi eld of forensic sciences, 
fi ngerprints have been used as a very Effective means of establishing the 
identity of the individual. A fi ngerprint is considered to be the most accurate 
and reliable indicator in identifi cation. 

Objectives: The present study was conducted on 200 north Indian and 
south Indian subjects to determine the individuality and the predominant 
fi ngerprint pattern among both populations. 

Subjects and materials: 200 people which consisting of 50 males and 50 
females having the north Indian origin, and 50 males and 50 females having 
the south Indian origin, were included for this study. The subjects selected were 
in the age range between 18 and 25 years. Fingerprints were obtained using an 
inked stamp pad. 

Results: Each type of Fingerprint pattern was identifi ed and analysed for 
gender differences and its Distribution in the population. The most frequent 
fi ngerprint pattern was ulnar loop in the total population, as well as in the sex 
wise distribution. 

Conclusion: This diversity in fi ngerprint patterns between the two 
populations highlights the need for further investigation into linking Individuals 
to specifi c groups across a wider range of populations. Therefore, it is imperative 
to conduct similar studies on a larger scale to enhance the accuracy of 
predictions and establish the unique characteristics of everyone.
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proposed the initial idea that ϐingerprints could assist in 
solving murders. Subsequently, the contributions of Galton 
and Henry demonstrated that ϐingerprints are an effective 
resource in criminal investigations [2]. The identiϐication of 
individuals through ϐingerprints relies on two fundamental 
concepts: ϐirstly, the unique patterns of papillary ridges vary 
among individuals and even among their own ϐingers, and 
secondly, these patterns remain unchanged from birth [3]. 
To identify a suspect using their ϐingerprints, it is essential to 
have a precise match between a ϐingerprint found at a crime 
scene and an ink record of the suspect’s ϐinger [4].

Introduction
A ϐingerprint is an impression or mark left on a surface 

by a person's ϐingertip, which can be utilized for identifying 
individuals based on the unique pattern of lines present on the 
ϐingertip. The ridge patterns begin to form between the ϐifth 
and sixth weeks of intrauterine life, are completely developed 
by the 21st week, and remain permanent throughout a 
person's life [1]. 

In the late 19th century, speciϐically around 1880, Faulds 
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Forensic experts have used ϐingerprints as the gold 
standard for personal Identiϐication for almost a century. 
Fingerprints are frequently utilized as tools to uncover an 
individual’s identity by helping to grasp their uniqueness. The 
hands are A person’s most important physical part, because 
without them, most crimes cannot be committed. Since 
ϐingerprints are permanent, they don’t change over the course 
of a person’s life [5].

The friction ridge is adorned with pores that initiate the 
release of perspiration. It is primarily composed of water 
(98.5%) and also contains natural acid, salt (sodium Chloride), 
urea, and occasionally a minute amount of albumin. Some 
of the ϐiner and much less developed ridges appear, that is 
referred to as nascent ridges [6].

Fingerprints found at the crime scenes or developed in 
the laboratory are categorized as patent, latent, or plastic 
impressions.

Latent prints

Fingerprints are left all over the place, even if the person is 
not aware of it! Sweat and oil present on the surface of the skin 
are the ingredients that make up latent ϐingerprints. This kind 
of ϐingerprint cannot be seen with the unaided eye and needs 
special processing to be viewed. Chemicals or simple powder 
methods may be used in this preparation. A latent ϐingerprint 
could also reveal the presence of a person at a crime scene [7].

Patent prints

Patent Fingerprint, also known as the Visible Fingerprint, 
is deliberately created by an individual to establish their 
identity. During the identiϐication process, it serves to 
document an individual’s presence. Patent Fingerprints can 
be produced using substances such as blood, grease, ink, or 
dirt, among others [8]. This type of ϐingerprint is easily visible 
to the human eye.

Plastic prints

The plastic prints are the three-dimensional ϐingerprints 
created by pressing the ϐingertips into tar, soap, wax, or fresh 
paint. Plastic ϐingerprints can be viewed with the naked eye 
and don't need to be processed further to be visible, just like 
patent ϐingerprints [9]. 

There are four fundamental types of ϐingerprints: 
composites, whorls, loops, and Arches.

Materials and methods
Material required

The following tools were selected for the collection of 
comparison and all ϐindings below (Figure 1). 

• Fingerprint collection form 

• Ink pad 

• Magnify glass

Sample collection

In the present study, 200 samples of ϐingerprints were 
collected, which consist of 50 Males and 50 females having 
the South Indian origin, followed by 50 males and 50 Females 
having the North Indian origin, with the help of an ink pad on 
the ϐingerprint Card (Figure 2).

All the subjects were students studying in various 
institutions in India, and all the subjects were aged between 
18-25 years old. Verbal consent was obtained from the 
subjects. After being informed of the purpose of the study, the 
individuals volunteered to take part in it. The individuals were 
helped to make their impression by having their hands and 
ϐingers held to produce more efϐicient and legible impressions.

The populations from North and South India were selected 
due to their unique regional and genetic diversity, along with 
practical considerations, as individuals from these groups 
were readily available for participation. This facilitated a 
thorough comparative analysis of variations in ϐingerprint 
patterns.
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Figure 1: Tools required.

Figure 2: Fingerprint collection form.
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On the other hand, females in north Indian population 
studied also showed higher incidence of loop pattern (47.8%) 
including the ulnar loop (31.4%) and radial loop (16.4%) 
followed by whorl (33.4%) then arch (15.2%) including the 
plain arch (10.4%) and tented arch (4.8%) and the least 
observed ϐingerprint pattern in both hands of females having 
the north Indian origin was composite (3.6%) (Figure 5).

In the gender wise distribution, the females showed a 
higher frequency of arch (15.2%) compared to the males 
having the North Indian origin. While the males of the north 

Results
In the present study, ϐingerprints were obtained from all 

the subjects, and the total sample size was 200 (50 males and 
50 females having South Indian origin) and (50 males and 
50 females having the North Indian origin). The ϐingerprints 
from all 10 ϐingers were obtained and recorded in the 10-digit 
ϐingerprint collection form, and the patterns were identiϐied 
using a magnifying glass. The result of the following study is 
shown in the tables below (Tables 1,2).

Among the 200 subjects studied in this study, among all 
the ϐingers (2000) loop was the most frequently observed 
ϐingerprint pattern with an incredible percentage (50.1%), 
followed by whorl (35.6%), followed by arch (10.7%), and the 
least frequent Pattern was composite (3.6%) (Figure 3).

The above table shows that the ulnar loop was the most 
frequent ϐingerprint pattern among both populations, with 
the percentage of (35.7%), followed by whorl (35.6%), radial 
loop (14.4%), then plain arch (7.3%), composite (3.6%), and 
the least observed ϐingerprint pattern was tented arch (3.4%) 
(Figure 4).

This is the general ϐingerprint classiϐication of both 
populations, including 50 males and 50 females having South 
Indian origin and 50 males and 50 females having North 
Indian origin, which shows that the ulnar loop was the most 
predominant ϐingerprint pattern.

Based on Table 3, in both sexes, the most predominant 
ϐingerprint pattern was loop. In the north Indian males, the 
loop was the most frequently observed ϐingerprint pattern 
(52.2%), including the ulnar loop (36.8%) and radial loop 
(15.4%), followed by whorl (35.6%), then the arch pattern 
(8%), consisting of the plain arch (5.4%) and tented arch 
(2.6%). And the least observed ϐingerprint pattern in north 
Indian males was composite (4.2%).

Table 1: Showing the overall distribution of ϐingerprint patterns;

FINGERPRINTS FREQUENCY PERCENTAGE

 LOOP  1003  50.1%

 WHORL  712  35.6%

 ARCH  213  10.7%

 COMPOSITE  72  3.6%

 TOTAL  2000  100%

Table 2: Showing further classiϐication of ϐingerprint patterns.

FINGERPRINTS FREQUENCY PERCENTAGE 

ULNAR LOOP 714 35.7%

RADIAL LOOP 289 14.4%

WHORL 712 35.6%

PLAIN ARCH 146 7.3%

TENTED ARCH 67 3.4%

COMPOSITE 72 3.6%

TOTAL 2000 100%

Figure 3: Showing the overall distribution of fi ngerprint patterns.

Figure 4: Showing further classifi cation of fi ngerprint patterns.

Table 3: Showing sex wise distribution of ϐingerprint patterns between North Indian 
males and females.

FINGERPRINTS FREQUENCY PERCENTAGE 

MALE FEMALE MALE FEMALE

ULNAR LOOP 184 157 36.8% 31.4%

RADIAL LOOP 77 82 15.4% 16.4%

WOHRL 178 167 35.6% 33.4%

PLAIN ARCH 27 76 5.4% 10.4%

TENTED ARCH 13 24 2.6% 4.8%

COMPOSITE 21 18 4.2% 3.6%

TOTAL 500  500 100% 100%
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Indian population showed more loops (52.2%) and whorls 
(35.6%) as compared to the females, who had the same origin.

Based on Table 4, in both sexes, the most predominant 
ϐingerprint pattern was loop. Same as the north Indian 
population in the males having the south Indian origin the 
loop was the most frequently observed ϐingerprint pattern 
(54.2%) including the ulnar loop (39.2%) and radial loop 
(15%) followed by whorl (31.2%) then the arch pattern 
(11.8%) consisting of the plain arch (8.2%) and tented arch 
(3.6%). And the least observed ϐingerprint pattern among the 
South Indian males was composite (2.8%). 

On the other hand, females of the south Indian population 
studied also showed higher incidence of loop pattern (46.4%) 
including the ulnar loop (35.4%) and radial loop (11%) 
followed by whorl (42.2%) then arch (7.6%) including the 
plain arch (5.2%) and tented arch (2.4%) and the least 
observed ϐingerprint pattern in both hands of females having 
the south Indian origin was composite (3.8%) (Figure 6).

In the gender wise distribution, the males of the south 
Indian population showed the more frequency of the loop 
pattern (54.2%) including ulnar loop (39.2%) and radial 
loop (15%) followed by the arch pattern (11.8%) including 
the plain arch (8.2%) and tented arch (3.6%) compared to 
the females having the same origin. While the females of the 
south Indian population showed a high frequency of whorl 
pattern (42.4%), as compared to the males having the same 
origin. Rolled ϐingerprints of both hands of all 200 subjects 
were collected. These were analysed and their patterns were 
determined.

Among the 200 subjects, it was seen that loops were 
101(50.1%), whorls were 71(35.6%), arches were 21(10.7%), 
and composites were 7(3.6%) shown in Table 1. The 

distribution of different patterns of ϐingerprints was analyzed 
separately for both males and females. Shown in (Graph 3) 
Present study showed that in males having the north Indian 
origin the most common type of pattern was loop (52.2%) 
consisting the ulnar loop (36.8%) and radial loop (15.4%) 
followed by whorl (35.6%) and then arch (8%) including 
the plain arch (5.4%) and tented arch (4.8%) and the least 
ϐingerprint pattern observed in the north Indian males was 
composite (4.2%) 

In females of the north Indian population the most common 
type of ϐingerprint pattern was loop (47.8%) including the 
ulnar loop (31.4%) and radial loop (16.4%) followed by 
whorl (33.4%) and then arch (15.2%) including the plain 
arch (10.4%) and tented arch (4.8%) and the least ϐingerprint 
pattern was the composite (3.6%). Same as the south Indian 
population in males the most frequently observed ϐingerprint 
pattern was loop (54.2%) consisting of the ulnar loop (39.2%) 
and radial loop (15%) followed by whorl (31.2%) then the 
arch (11.8%) including the plain arch (8.2%) and tented arch 
(3.6%) and the least frequent pattern was composite (2.8%). 

On the other hand, the females having the south Indian 
origin also shown the higher frequency of loop patterns 
(46.4%) in both hands including the ulnar loop (35.4%) and 

Figure 5: Showing the sex wise distribution of fi ngerprint patterns of the 
people having North Indian origin.

Figure 6: Showing sex wise distribution of fi ngerprint patterns of the 
people having South Indian origin.

Table 4: Showing sex wise distribution of ϐingerprint patterns between South Indian 
males and females.

FINGERPRINTS FREQUENCY PERCENTAGE 

MALE FEMALE  MALE FEMALE

ULNAR LOOP 196 177 39.2% 35.4%

RADIAL LOOP 75 55 15% 11%

WHORL 156 211 31.2% 42.2%

PLAIN ARCH 41 26 8.2% 5.2%

TENTED ARCH 18 12 3.6% 2.4%

COMPOSITE 14 19 2.8% 3.8%

TOTAL 500 500 100% 100%
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radial loop (11%) followed by whorl (42.2%) then the arch 
(7.6%) including the plain arch (5.2%) and tented arch (2.4%) 
and the least frequent pattern was composite (3.6%). We 
compared which of the four ϐingerprint patterns was the most 
prevalent, and we discovered that in the 2000 ϐingerprints, 
the loop pattern (1003 cases) was the most common, followed 
by the whorl (712 cases) and the arch (213 cases). Composite 
was the least frequent (72 cases).

After comparing various ϐingerprint patterns across 
genders, we discovered that the loop shape ϐingerprint pattern 
was more common in males (both north and south males) 
respectively (52.2%) and (54.2%) than in females (both 
north and south females) respectively (47.8%) and (46.4%) 
Among both populations the second most common kind of 
ϐingerprint pattern was the whorl. In males (both north and 
south) respectively (35.6%) and (31.2) and in females (both 
north and south Indian) respectively (33.4%), and (42.2%) 
followed by arch ϐingerprints in both males respectively (8%) 
and (11.8%) and in both females respectively (15.2%), and 
(7.6%) then the composite ϐingerprints in both males (4.2%) 
and (2.8%) and females (3.6%) and (3.8%) (Table 1).

Discussion
Fingerprints comparison is widely recognized as a reliable 

technique for conϐirming an individual's identity. The primary 
aim of this research was to determine the prevalence of 
ϐingerprints and their distribution based on gender within the 
South Indian and North Indian communities. 

In the present study, the blue ink pad is used to record 
the ϐingerprint patterns. These days, obtaining ϐingerprint 
data can be a challenging task due to the lack of trust from 
the subjects. This is because individuals may fear that their 
identity and related information could be misused. To address 
this concern, it was clearly communicated that the collected 
data would only be used for speciϐic research purposes. And 
provided verbal consent before proceeding. As a result of this 
transparency, subjects willingly participated in the study. 

At the end, we discovered that the most popular pattern 
was a loop, whereas composite was less prevalent. When we 
compared the previous data with the present data, it was 
found that:

1) The prevalence of loops ranges from 57.8% in the 
historical records and is 50.1% according to the current 
study. 

2) The whorl prevalence ranges from 30.4% which is now 
35.6% according to the current study. 

3) The prevalence of the arch pattern ranges from 6.5% to 
10.7% according to this study. 

4) The prevalence of the composite patterns ranges from 
5.3% but we found it to be 3.6% in this study.

Upon examining the distribution of ϐingerprint patterns 
in each gender, we observe that loops are the most prevalent 
pattern in both sexes, followed by whorls, arches, and 
composites.

Conclusion
Dermatoglyphics has been extensively recorded 

as a scientiϐic and valuable method for medico-legal, 
anthropological, and genetic research. Due to the polygenic 
nature of dermatoglyphic pattern inheritance, the 
frequencies of arches, loops, and whorls can differ among 
populations. Therefore, our research indicates variations 
in Fingerprint patterns between the north Indian and south 
Indian populations, speciϐically for loop, whorls, and arches. 
This diversity in ϐingerprint patterns between the two 
populations highlights the need for further investigation into 
linking individuals to speciϐic groups across a wider range 
of populations. Fingerprints have long been recognized as 
a well-established method of Identiϐication. Therefore, it 
is imperative to conduct similar studies on a larger scale to 
enhance the accuracy of predictions and establish the unique 
characteristics of everyone.

Participants consent

Verbal consent was obtained from all the subjects. After 
being informed of the purpose of the study, the individuals 
volunteered to take part in it. The individuals were helped to 
make their impression by having their hands and ϐingers held 
to produce more efϐicient and legible impressions.
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