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Abstract:

Background: Forensic identification always remained a question of great concern in variety of civil as well as criminal
investigations. Law enforcement person always rely on the findings of the medical man being the real forensic expert. The
forensic analyst determines the blood group and fingerprints as the most basic and primary tool on their way to establish
the identification.

Objective: The study explores the correlation if Blood Group Type could be ascertained from fingerprint pattern and
gender of a particular person. A descriptive cross-sectional study was employed to carry out the analysis of data obtained
from 293 third-year MBBS students between the ages of 19-23 over the duration of three years from 2021 to 2023.This
study was conducted at Sahara Medical College Narowal, Pakistan, for three academic batches from 2021 to 2023.

Material and Methods: The fingerprints were taken through standard finger rolling against the inkpad then onto the
paper. The blood groups were assessed through some existing documentary evidence either in the form of laboratory test
or driving license. Statistical analysis for correlation among blood group types, fingerprints pattern and gender frequency
was conducted.

Results: The study established the association between the gender and fingerprint pattern. Almost all blood groups are
more common or frequent in female except the O-+ blood group which was more frequent in male. The association was
significant with p value 0.004. The association of blood group A was more marked towards loop fingerprint while B-+ was
more prevalent in whorl pattern of fingerprint. Most prominent A - blood group was found only in whorl pattern of
fingerprints with 0.011 value of p showing a significant association fingerprints and blood group analysis.

Conclusion: Our study exposes the convoluted connections between genetics, gender, blood group and fingerprint pattern
being quit common in a peculiar pattern and rare in others. Study can be utilized establish identity with certain degree of
assurance for forensic investigations.
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Introduction:

Identifying an unknown individual amid medico legal also unique peculiarly associated with other

investigation had always been a matter of utmost
concern for any forensic expert. The identification
procedure becomes even more problematic when it
needs to be carried out in mass disasters. There are
certain parameters of identification®. Establishing one
can link to another, this correlation is closely

associated with each other. The fingerprint makes the
foundation stone of identification. Blood groups are

parameters like gender and fingerprint pattern beside
many others. The study is aimed to explore the
correlation among these parameters to strengthen the
process of identification?.

The literature gap exists, though the correlation of
biological markers, such as blood group types and
fingerprint patterns, has long been a matter of interest
for scientists in a variety of disciplines including

Authorship Contribution: *Substantial contributions to the conception or design of the work; or the acquisition, Data analysis, Literature review,
2Drafting the work or revising it critically for important intellectual content, >*Final approval of the version to be published, Topic Selection &

Supervision

Funding Source: none
Conflict of Interest: none

84| BMC J Med Sci 2025

Received:Feb,06, 2025
Accepted: April, 26, 2025
Published: July 30,6,2025


https://doi.org/10.70905/bmcj.06.01.0502
mailto:forensicatitsbest@gmail.com
https://doi.org/10.70905/bmcj.06.01.0502

forensic science, genetics and medical diagnostics®. In
this study, the focus is placed on three separate
parameters related to human fingerprint patterns,
blood group types and gender frequencies among the
local population of Pakistan. The main goal is to
conduct an inquiry into all of these three different
biological markers, as well as to comprehensively
analyze the population regarding the chosen
variables*. In recent years, the intersection of the
science of genetics and forensic science has become
a new and rapidly developing area of study®. The
identification and characterization of blood group and
fingerprint influenced by genetic markers that can be
utilized for individual identification or disease diagnosis
has been considered by many scientists®.

International literature reviewed provides essential
information about correlation of blood groups with
variety of other determinants. Differences in blood
group distributions are noted among diverse
populations and the evolutionary explanation of this
diversity is a topic of recent studies. Moreover, the
forensic application reveals the importance of blood
group association with a particular gender having a
peculiar fingerprint pattern.

Despite some current evidence on the relationship
existing  between blood group types and
dermatoglyphic features particularly patterns of
fingerprint patterns, the literature is considerably
scanty and ambiguous’®. Moreover, there is quite
limited literature on the association between blood
group types and fingerprint patterns, especially among
local ethnic origin of this populations®. As such our
study aims to provide an extensive exploration of the
said parameters of identification on third-year MBBS
students, representation of local population of our
country, Pakistan.

Furthermore, with all the provided distinctions of the
association between blood group types, gender
frequencies and fingerprint patterns, our study adds to
the data refiling on human diversity and may be
practical to medical diagnosis, human identification in
forensic medication as well as genetic solutions in
personalized medication®. Moreover, these results
and the assumptions and discoveries formed from this
study may further influence future research
assignments and clinical practice thereby providing an
incentive for forensic discipline and science.

Material and Method:

Study Design: A descriptive cross-sectional study
design was employed to examine the association
between fingerprint patterns, gender, and blood group
types within the selected population.

Study Sample: The study was carried out among
MBBS third year students of Sahara Medical College
Narowal. The study population comprised 293
members of third year and aged between 19 and 23
years, among which 106 were male and 187 were
female.

Study Settings: The data was gathered over the
continuous three academic batch from 2021-2023 at
the institute of Sahara Medical College (SMC)
Narowal. The data was collected after approval of
ethical committee by Institutional Review Board (IRB)
of SMC wide No. 11/IRB/SMC dated: 06-06-2021.
Inclusion and Exclusion Criteria: In this study, only
those were included in the study who were well aware
of the study nature, willingly consented to be the part
of the study, had documentary evidence of their blood
group type and were having normal pulp of the finger
for extraction of fingerprint. All those who were
reluctant to participate in the study or had any problem
with their definite fingerprint pattern like accidental
damage or some disease involving skin pulp of finger
were excluded from the study.

Data Collection: The structured questionnaire was
used as data collection tool and all the students who
were well aware of their ABO Blood Group and had
presentable evidence in this regard like laboratory
report or driving license which had its blood group type
and Rh antigen mentioned. Fingerprint patterns was
collected through standard fingerprints technique in
which standard ink pad used to ink the pulp of the
finger and then enrolled on designated site of the
paper so to leave its impression. The descriptive
statistics were applied using SPSS v 26.0 to find out
the correlation.

Results:

The results were inferred to draw any conclusive
evidence for correlation of gender and fingerprint
pattern for helping ascertaining the ABO Blood group
type. The analyses carried are here by mentioned in
table 01 and 02 respectively.

Table 01: Blood Group and Gender Distribution in
Determination of Blood Group Type

Blood Male Female Total —
Group Z
A+ O(179%) | 42(225%) | 1(20.8%)
B+ 0(37.7%) | 63(33.7%) | 103
(35.2%)
AB+ 1 (104%) | 27 (14.4%) | 8 (13.0%)
o+ 39 (20.9%) | 31(292%) | 0(23.9%)
A- 0000%) | 2011%) | (0.7%) %2
B- T09%) | 662%) | (24%)
AB- 2(1.9%) | 204%) | (14%)
0- 2(19%) | 6(3.2%) | 827%)
Grand 106 187 293
Total
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The table provides a detailed response to the ABO
blood group distribution and demonstrates various
gender demographics in terms of gender dimorphism
for each blood group. Among ABO blood types, the
most frequently found was A + noted in 19 males and
42 females, totaling 61 people. This type also
represents the most considerable share in the total
number and constitutes 20.8% of the entire population
sample under consideration. Among the A B O blood
types, the most frequently found was B, observed in
40 males and 63 females, totaling 103 individuals
(35.2%)

On the other hand, AB + and O + blood groups have a
little lower counts compared to the A and B+.
Specifically, AB + consists of 11 males and 27
females, making it to be 13.0% of the total population,
whereas O +s include 39 males and 31 females,
making it 23.9% of the total count. On that point,
between the males and females, the number of ABO
blood groups gets distributed differently across the
blood types, suggesting that certain blood groups
appear to have a gender dimorphism. The other point
of concern from the table is that relatively small counts
of the -s blood types, which are A-, B -, AB -, and O -.
They have a smaller proportion compared to the +s
blood types, and specifically the A - and B - comprises
only 0.7% and 2.4% of the total population. AB - and O
- has almost similar proportion, in which AB - is 1.4%
while O - is 2.7%.

The table not only lists the total counts but also
presents the percentages for each cell, which allows
for a more comprehensive view of the patterns of
distribution.  This allows understanding in what
proportions each blood group is represented in the
total population sample, showcasing the differences in
gender dimorphism between ABO blood groups. In
summary, the information from the table adds to the
knowledge about blood group prevalence in the
population and gender and the complex relationships
between gender and blood group distribution, thus
potentially affecting medical research and practice.
The association was statistically significant at p=0.004.

0 (52.6%)
14 (36.8%)
3 (7.9%)
1(2.6%)
38 (12.9%)

31 (44.3%)
29 (41.4%)
10 (14.3%)
0(0.0%)

70 (23.7%)

0+

0(0.0%)

2 (100.0%)
0(0.0%)
0(0.0%)
2(0.7%)

1(14.3%)
1(14.3%)

5 (71.4%)
0(0.0%)
7 (2.4%)

3 (75.0%)
1(25.0%)
0(0.0%)
0(0.0%)
4(1.4%)

AB -

3(37.5%
3(37.5%
2 (25.0%)
0(0.0%)
8 (2.7%)

134 (45.7%)
119 (40.6%)
38 (12.9%)
2(0.7%)
293 (100%)

Total

Table 02: Blood Group and Fingerprint Pattern Distribution in
Relation to Blood Group Type Determination
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Blood Group A+:In the loop fingerprint pattern, the
most commonly found blood group was A+ followed by
B+; 30 cases or 49.2% of people with A+ blood group
had this pattern. Compared to the A+ blood group its
whorl pattern within A+was found with incidence of 7
cases or 11.5% of A+ people. Noteworthy is the
occurrence of loop pattern in AB+ and O+ blood groups,
20 cases or 52.6 of AB+ people and 31 cases or 44.3%
of O + individuals have this pattern.

Blood Group B+:Consequently, among the whorl
fingerprint pattern group, the most widespread was B+
blood group with 45 cases, which accounts for 43.7% of
B+ individuals followed by it were loop fingerprint
patterns. Loops were likewise relatively frequently
among B+ blood group with 42 cases, which made
40.8% of B+.

Blood Group AB+:AB+ pattern was more pronouncedly
displayed by loop pattern of fingerprint more than half of
its population and then in whorl present just in one-third
of its sample size. Arch pattern was a rare presentation
in this blood group

Blood Group O+: Most frequently the O+ blood group
was exhibited by loop pattern of fingerprint like A+ and
AB+ as stated above. Followed by loop almost in equal
proportion it was whorl present in O+ blood group. A
smaller proportion of arch pattern also had O+ blood
group in them.
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Blood Group A-:Among those with A- blood group, no
loop or composite fingerprint patterns were detected. Al
A- Dblood groups, surprisingly had fingerprint patterns
with whorl occurrence were completely prevalent with 2
cases constituting 100.0% incidence of A- blood group.
Blood Group B-:The B- blood group, which had 5
cases, and accordingly, 71.4% of B- individuals revealed
loop patterns, could be mentioned as commonest of B-
blood group presentation. Besides the one case or
14.3% B- with a whorl pattern. At the same time, there
were no arch and composite patterns among B- blood
group individuals.

Blood Group AB-: The AB- individuals had loop
fingerprint patterns as substantial with 3 cases (75.0% of
AB- individuals). The occurrence of whorl pattern was 1
case within the group, accounting for 25.0%. The arch
and composite patterns were not found among the AB-
individuals.

Blood Group O-: In those with loop pattern of the print,
the occurrences among blood O - group was too with 3
cases which represented 37.5% of O- blood group type.
In the whorl pattern group, O- also show equal
occurrences with cases 3 which are 37.5%. There were
also 2 cases of arch patters among the O- constituting
25.0%.

There was a significant association between the blood
group type and the pattern of the fingerprint. The p value
was calculated as 0.011 being less 0.05 making it
statistically significant. The inference can be drawn that
either of the variable was associated with one another
when the same could be used to determine any of the
factor while establishing identification.

Discussion:

The analysis of gender frequency in the distribution of
blood groups in the study population led to several
noteworthy observations®. First, although B+ was the
most common blood type of all, it was significantly
more frequently encountered among female
participants than males'®. However the pattern was
reversed in O+ population where male were in
preponderance as compared to that of female though
the difference was merely of 10% but it was the only
type of blood group where male were in access to that
of females.

Again for the B+ blood group, the pattern was
dominated by female, with the type being much more
common in female participants. On the other, there
was also a difference between the components in the
occurrence of rare blood types. Thus, A- and B- had a
higher frequency in females. These differences may
shed light on the genetic and physiological makeup
affecting blood type prevalence in a specific
population®?.

The result of the study revealed an interesting
correlation between blood group type and fingerprint
pattern. Some blood groups show a preference for
some types of fingerprint pattern. Respondents with
A+ tended to show a higher percentage of loop
pattern. Meanwhile, B+ preferred to have whorl
pattern. The distribution of AB+ varied on some types
of fingerprint pattern'?13, This finding suggested the
possibility that due to some definite association or
factors of blood group determination had correlations
with fingerprint pattern development!4.

Several congruencies and disparities came out when
our findings were compared with existing literature on
the subject. Specifically, our results were supported by
some of the research on the link between blood groups
and fingerprint patterns®>® while conflicting with
others'’. Some works indicate the presence of the
connection while others do not see the significant
correlation. Existing disparities may be explained by
the differences between the methodologies, sample
sizes, and the selected demographic®. Our findings
add to the current knowledge base by offering a new
view of the blood groups-related fingerprint variations
in the specific demographic targeted by our
research’®. However, more work is needed to explore
these relations across various populations and confirm
them.

Conclusion:

The study discovered an intriguing relationship
between blood group types, fingerprint patterns and
gender frequencies. The study reasonably established
that the blood group types significantly correlate with
the fingerprint patterns and gender. Moreover, the
analysis discloses a distinct gender prevalence in
blood group type existed. The blood group O+ was
relatively common in men whereas the rest of the
blood group types should female preponderance,
which emphasizes the need to examine the gender as
an independent factor in medical research and
practice. Similarly the study established the fact that
loop were the most common fingerprint pattern for A+,
AB+, B- and AB- blood groups while whorl was more
frequent in B+ blood group. Surprisingly there were
just two cases of A- blood group and both had whorl
pattern of fingerprint. The study concludes with
reasonable confidence that to a lesser or greater
extent the blood group type may be determined from
fingerprint pattern and gender.
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