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Abstract: Background: Dermatoglyphics is the information of ridge
patterns on the fingers and palm that produce a permanent mark
throughout life. These ridge patterns are genetically determined as they
develop during fetal development. Because of these unique
characteristics of fingerprints pattern are used for personal
identification, population studies and in the discipline of anthropology.
Objectives: This study examine the distribution of fingerprint patterns
of undergraduate medical students and the possible relationship
between those patterns and the two demographic variables of gender,
age, residence and ethnicity. Methodology: A cross-sectional analysis
was conducted including 500 undergraduate medical students involved
in this. The study conducted from 12.08.2025 to 11.11.2025. Each
participant's five fingerprints from each hand (a total of 2500) were
collected and analyzed. Four standard ridge pattern types i.e. loop (70
percent), whorls (20 percent), arches (6 percent) and composites (4
percent) were included. Data were analyzed and the frequency of each
pattern type included found in the study. Results: Loop patterns were
the commonest (59.16%), followed by whorls (34.30%), arches
(4.26%) and composite patterns (2.24%), with least variation across
demographic groups. Conclusion: Loop fingerprints predominated in
the study population and dermatoglyphic patterns demonstrated
genetic stability with no significant influence of demographic or
educational factors.

Keywords: Dermatoglyphics; Fingerprint patterns; Loop; Whorl;
Arch; Medical students; Demographic factors; Biometric
identification.
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INTRODUCTION

Dermatoglyphics is the scientific study of the ridges
on your fingers and palms form and it is still an
essential aspect of criminal investigations and showed
person's identity through their fingerprints [1,2]. The
ridges that your fingerprints are mainly made of are
created before birth and do not change over entire life,
so they are very consistent forms of identifying
anyone. The four main types of fingerprints include
loops, whorls, arches and a very little number of
composite patterns [3]. While genetics showed the
main role in how your fingerprints develop, there can
also be very little environmental effects on
fingerprint’s pattern [4-6].

Many researchers who studied dermatoglyphics have
begun to study other potential correlations between

fingerprints and biological characteristics such as sex,
ABO and Rh blood type and ethnicity, but researchers
have evaluated inconsistent findings [7]. However,
there are still many literature gaps in this topic on the
distribution of fingerprints from ethnic groups within
the medical student population in Pakistan [8-10].
Although these contributions have been included in
the literature, there is still a large amount of missing
data about the distribution of fingerprint patterns of
various types based on ethnicity, especially in the
medical student population in Pakistan [11-13]. This
missing data becomes apparent when looking at
Liaquat University of Medical and Health Sciences
(LUMHS), Jamshoro, as the medical undergraduates
came from a vast variety of different ethnic groups

©2025 European Journal of Clinical Pharmacy;Volume:7:Issue:1]All Rights Reserved



https://farmclin.com/

How to Cite: Samad, A., Arjun, T. N., Noor, T., Sundas, I. L., & Ali, M. (n.d.). Relation of fingerprint patterns
with gender, ethnicity and blood groups: A dermatoglyphic study in medical students of LUMHS, Jamshoro.
European Journal of Clinical Pharmacy. 2025. 7(1) 6544-6549

from Sindh. The interdisciplinary significance of
dermatoglyphics, such as their relation to genetics,
forensic identification and population anthropology
showed that regionally and ethnically relevant data
must be available.

This study investigated the different fingerprint
pattern types and their relationships with gender, self-
reported ethnicity and ABO/Rh blood group types in
medical students at LUMHS Jamshoro. This study is
also demonstrated the unique forensic and biometric
reference data by evaluating the understanding of
variations in dermatoglyphics throughout the entire
population of Pakistan.

Objectives

The main objective of this study is to determine
different types of primary fingerprint patterns i.e.
loops, whorls, arches and composite occurred in
medical students from Liaquat University of Medical
and Health Sciences (LUMHS) in Jamshoro and to
evaluate any differences in pattern mainly on sex, self-
reported ethnicity and ABO/Rh blood group. the
study is used to establish whether a combination of
demographic and biological variables (especially
ethnicity and blood group) give additional predictive
value when looking for specific characteristics
associated with fingerprint patterns. Thus, the study is
used to provide region-based dermatoglyphic data that
can be used for forensic identification and biometric
research.

METHODOLOGY

The is a cross-sectional study that take place at
Liaquat University of Medical and Health Sciences
(LUMHS) in Jamshoro and has mainly MBBS

students who are currently enrolled. The study
conducted from 12.08.2025 to 11.11.2025 and has 500

RESULTS

participants in total and stratified random sampling
was used to select participants within each stratum
using a simple random sampling approach. Inclusion
criteria for eligible participants who are enrolled in an
MBBS program, between 18 and 26 years of age have
their ABO and Rh blood types known (recorded or
determined during the study) and present no, injuries
or medical problem that affect their ability to produce
unique ridge patterns. Participants after study
enrollment, including but not limited to age, gender,
self-reported ethnicity. The demographic information
of the participant’s fingerprints was collected using the
standard ink method and digital fingerprint collection
devices. After collecting the fingerprints, the examiner
evaluated each fingerprint’s patterns (loops, whorls,
arches and composites) according to standard
dermatoglyphic criteria.

Ethical Considerations

The study was approved by the Research Ethics
Committee (REC) of Liaquat University of Medical
and Health Sciences (LUMHS), Jamshoro.

Statistical Analysis

Data was analyzed utilizing statistical software
programs SPSS 22. Descriptive statistics showed an
overview of demographic characteristics and their
association with fingerprint patterns. Chi-square test
was used to compare fingerprint pattern types with the
mentioned categorical variables (gender, ethnicity,
ABO blood group and Rh factor). Multivariable
logistic regression was applied to establish
independent predictors of fingerprint pattern types,
while also controlling for possible confounding
variables. A p-value of less than 0.05 will be used to
indicate statistical significance.

In total, 500 participants were included in the study. Of these, 265 (53%) were male and 235 (47%) were female,
showing balanced distribution of males versus females. The 21-23 years age group for the most participants included
in the analysis, with 330 persons (66%), followed by the 18-20 years age group, with 143 participants (28.6%).
Finally, only 27 participants (5.4%) were in the 24-26 years age group. Most of the participants included in this were
undergraduate medical students, who were recruited from various years and of both urban and rural origin.

Gender Wise distribution

B Male M Female

Figure 1: Showed the Gender Wise Distribution of the Participants

| 6545

©2025 European Journal of Clinical Pharmacy; All Rights Reserved




How to Cite: Samad, A., Arjun, T. N., Noor, T., Sundas, I. L., & Ali, M. (n.d.). Relation of fingerprint patterns
with gender, ethnicity and blood groups: A dermatoglyphic study in medical students of LUMHS, Jamshoro.
European Journal of Clinical Pharmacy. 2025. 7(1) 6544-6549

In the study, there were 5,000 total fingerprints added for pattern distribution (10 digits per participant). The analysis
showed that loop patterns was the most significant number of fingerprints (i.e., 2,958 = 59.16% of all fingerprints).
The second most significant was whorl patterns (i.e., 1,715 = 34.3%). Arch patterns were the third most common

(i.e., 213 = 4.26%), while the least common number of patterns composite patterns were the composite patterns (i.e.,
112 = 2.24%)).

Table 1: Showed the Overall Distribution of Fingerprint Patterns (N = 5,000 Fingerprints)

Fingerprint Pattern Number of Fingerprints Percentage (%)
Loop 2,958 59.16

Whorl 1,715 34.30

Arch 213 4.26
Composite 112 2.24

Total 5,000 100

The predominance of loop patterns was consistent in both hands and all digits. In contrast, whorl patterns
demonstrated moderate distribution in all digits; while arch and composite patterns had limited occurrence.

350 A

300 VvV

250 A
200 A

150 -

100 -
50 A

18-20 21-23 24-26

Age Group (years)

Figure 2: Showed the Age Wise Distribution of the Participants

‘When comparing the patterns of fingerprints by gender, loop fingerprints were commonest in both genders than any
other pattern type; however, males had a higher pattern of whorl fingerprints and females had a higher percentage of
loop fingerprints.

Table 2: Showed the Gender-Wise Distribution of Fingerprint Patterns

Fingerprint Pattern Males Females Observations

Loop Common More common Higher proportion in females
‘Whorl More frequent Less frequent Slight male predominance
Arch Rare Rare No significant difference
Composite Least common Least common Minimal variation

In terms of geographic location, individuals who lived in urban locations showed a greater frequency of loop and
whorl fingerprint patterns than those who lived in rural locations who had a slightly greater prevalence of arch
fingerprint patterns; however, the difference was not notably large. Similarly, comparisons of populations by ethnicity
resulted in similar overall trends across groups; all ethnic groups had a predominance of loops in their fingerprint
patterns, which suggests that ethnicity does not appreciably affect the distribution of basic fingerprint patterns.

Table 3: Showed the Distribution of Fingerprint Patterns According To Area of Residence (N = 5,000

Fingerprints)
Fingerprint Urban Participants n | Rural Participants n | Overall Observation
Pattern (%) (%)
Loop Predominant Predominant Higher frequency in urban population
Whorl Second most common | Second most common | More frequent in urban participants
Arch Less frequent Slightly higher Marginally increased in rural population
Composite Least common Least common Minimal variation between groups
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There was no statistically significant association between fingerprint patterns and the occupation of the person or
student’s year of study. The overall consistency of the dermatoglyphics pattern between different demographic
variables validates genetic stability of fingerprint characteristics.

DISCUSSION

This research provides detail examination of
dermatoglyphics in 500 undergraduate medical
students, adding important information about the
distribution of fingertip patterns according to various
demographic factors, including age, sex, place of
residence and race [14-16]. The results also confirm
prior studies that show that fingertip patterns develop
according to genetic influences are stable over time
and will show little variation due to -either
environmental factors or the educational experience
of individuals.

Within this sample, when examining individual
digits, it showed that individuals have a majority of
loops followed by whorls, while very few had either
arches or composite patterns. This finding suggested
that like many previous dermatoglyphic studies; the
majority of the population are typically possessing one
dominant fingerprint type on most digits [17]. This
type of consistency showed the influence of genetics
on ridge pattern formation during embryo
development

These results with regard to variation of fingerprint
patterns between males and females revealed that
males and females have the majority of loops per
gender; however, males were more dominant with
respect to whorls while females have a greater
quantity of loops [18-19]. These gender-based
differences do not provide substantial evidence
regarding sexual dimorphism in fingerprints and
therefore do not imply effect of gender on the presence
or absence of a specific fingerprint.

Data compiled based on place of residency
demonstrated significant differences between the two
groups from urban and rural areas. Urban participants
had more loops and whorls, while rural participants
had more arches. These variations were minimal with
previous studies of rural and urban populations have
showed these differences due to ethnicity and it was
attributed to population heterogeneity [20-24].
Because the pattern of ridge type (epidermal status)
forms during fetal life and does not change after birth,
environmental differences after birth (such as
education, lifestyle, or residence) did not have a major
influence on fingerprint ridge types.

With respect to ethnicity, the pattern of fingerprint
patterns was similar within groups of each ethnic
background, with most of the dominant patterns being
loops in each of the ethnic groups, which supports
prior research demonstrating that only small
differences exist from one ethnic group to another
regarding fingerprint sub type and that loops, whorls
and arches are found evenly distributed throughout

the study [25,26]. Also, since there is no correlation
between fingerprint ridge pattern and either the year
of study or the occupation of individuals studied, it
can be inferred that the development of
dermatoglyphics is biologically stable and that
educational experience did not affect the development
of fingerprint’s type.

The consistent distribution of fingerprint patterns
regardless of demographics demonstrated the power
of dermatoglyphics in both forensic identification as
well as anthropological research. However, the
predominance of loop patterns with greater than 90%
of all fingerprints, together with least effect of sex,
geographic location, ethnicity or education on these
trends supported the genetic basis and long-lasting
nature of fingerprint features. These results showed
that dermatoglyphic analysis can mainly be useful for
population studies and biometric purposes where
uniformity of features is critical [27-29].

The study demonstrated that fingerprints are a
genetically based, biological marker that has the
potential for  population-based  relationships.
Moreover, dermatoglyphics is not as much reliable to
replace established methods of forensic or serological
identification, the overall results of this study support
it as reliable noninvasive methods of forensic
identification and anthropological research.

CONCLUSION

The present study demonstrates that the most of our
participants had loop fingerprints, which were
followed by whorls. There were very little cases of
either arches or composites as well. The data
evaluated the same results over all 10 fingers and
among most of our subjects, showed that there is a
common trend in the population for these fingerprint
types. There were no statistically significant
associations found between fingerprint type with any
of the year of exam, occupation, or race/ethnicity.
The fingerprint results from our group were
consistent, thus showing evidence that fingerprints are
reliable biological markers. This indicate that
dermatoglyphic studies has valuable evidence for use
in forensic investigation, anthropology and
biometrics.
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