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A B S T R A C T

Background: Blood group plays a unique role in revealing the identity of an individual. Several studies
have expressed variations in bleeding tendencies among individuals with various ABO blood groups. Hence
a study was done to the find association of bleeding and clotting time with this blood group.
Materials and Methods: This study had a cross-sectional study design and was done among 250 young
adults. Slide agglutination method was used to assess ABO blood group; while Dukes and capillary tube
method were used to determine bleeding and clotting time respectively. Chi-square analysis was done to
analyze its association with blood group.
Results: Blood group O (38.4%) was found to be the major blood group among both genders, followed by
B (34%), A (19.2%), AB (0.08%). Bleeding time of more than 4 minutes was found in both O and B group
but the result was statistically not significant (p=0.85). Clotting time of more than 6 minutes was found
again in both O and B groups and the difference was not significant (p=0.96). Bleeding time was found to
be higher in males while Clotting time was found to be more prolonged in females however the difference
was statistically less significant (p>0.05).
Conclusion: In this study, results have shown that blood group O was the predominant blood group among
the study population and blood group O and B had prolonged bleeding and clotting time compared to other
groups. Based on gender, females had higher clotting time compared to males.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Since 20th century, the discovery of ABO blood group by the
Scientist Karl Landsteiner led to the origin of blood banks.
ABO blood group system has four blood groups namely ‘A’,
‘B’, ‘AB’ and ‘O’ groups. This blood group system is related
to the antigenic property of Glycophorin- a protein which is
present on the RBC membrane.1

Certain diseases such as dental caries, peptic ulcer, heart
disease, diabetes and gastric carcinoma are more common
in individuals having a certain type of ABO blood group.2

This difference is seen based on personality characters as
well.3 Similarly, studies have shown variation among ABO
blood groups in terms of bleeding tendencies by stating
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that O blood group individuals are more likely to develop
haemorrhage while AB blood group are liable to develop
thrombosis.4–6

‘A’ and ‘B’ antigens are inherited as Mendelian
dominants.7 ‘A’ and ‘B’ antigens are found in blood as
complex oligosaccharides that vary only by their terminal
sugars. ‘A’ antigen has N-acetyl galactosamine while ‘B’
antigen has galactose as their terminal sugars with rest of
chemical structure remaining the same.8

In addition, these antigens are covalently bound to
asparagine linked sugar chains of von Willebrand factor
(vWF).9 vWF is a glycoprotein synthesized by endothelial
cells and platelets. This factor usually co-exists with the
coagulation factor VIII and is stored in intracellular granules
of megakaryocytes when not in demand. Functionally,
vWF helps in adhesion and aggregation of platelets, thus
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partnering with them in the role of hemostasis.10 Therefore,
higher levels of vWF can lead to risk of thrombus formation,
while lower levels can lead to von Willebrand disease.

Studies have revealed that ABO gene locus accounts for
approximately 30% of genetic determinant of vWF levels.
By this, it is clearly understood that ABO blood group
does have an influence on plasma vWF levels. Hence the
absence of A and B antigen can indirectly lower the plasma
levels of vWF forming one reason why bleeding tendencies
are predominantly seen in O blood group. Moreover the
absence of ABO antigens hastens the clearance of vWF
from plasma forming another reason for lower levels of
plasma vWF in O blood group individuals.11 Hence, ABO
blood group indirectly has an effect on bleeding and clotting
time; however certain discordant studies also exist against
this thought too.

Therefore the aim of this study was to determine the
predominant ABO blood group among the young adult
population, to find its association with bleeding and clotting
time. In addition, gender variation in bleeding and clotting
time was also assessed.

2. Materials and Methods

Before conducting the study, clearance from
the Institutional ethics committee (Ref: CSP-
MED/18/OCT/47/157) and informed written consent
from all participants were obtained. This cross-sectional
study was done among 250 medical and paramedical
students.

ABO blood group, bleeding time and clotting time were
the parameters assessed in this study and were done along
with their routine haematology practicals. Those students
on chronic medication with NSAIDs, anti-platelet or anti-
coagulant drugs were excluded from the study.

Blood group was assessed by simple agglutination
method.12 Presence of agglutination indicated that antigen-
antibody complexes were being formed and by this antigen
present in the given sample of blood was found. Bleeding
time was assessed by Dukes method.13 It was considered as
the time from the onset of bleeding till unaided spontaneous
cessation of bleeding occurred. Normal range for bleeding
time by this method was taken as 1-5 minutes. Clotting time
was assessed by capillary tube method.14 It was considered
as the time from the onset of bleeding till the time clot was
formed. Normal range for clotting time by capillary tube
method was taken as 3-8 minutes.

For the purpose of research, those subjects with blood
values on the higher side of the normal range were taken into
account. Therefore, bleeding time of more than 4 minutes
and clotting time of more than 6 minutes were considered
as cut off for finding its association with various ABO blood
groups.

Analysis was done using R software. Chi-square analysis
was done to assess association of bleeding time and

clotting time with blood group. Statistical significance was
considered when p value was less than 0.05.

3. Results and Discussion

In this study, 105 participants were males and the rest 145
participants were females (Figure 1).

Fig. 1: Gender wise distribution of the selected study population

The major ABO blood group among the young adult
population was found to be O blood group (38.4%),
followed by B (34%), A (19.2%) and the finally by AB
(0.08%) blood group (Table 2).

Bleeding time more than 4 minutes was found to be equal
in both O and B blood groups (50%) and none in A and AB
groups (Table 2). Chi-square analysis on the data showed
statistically not significant p-value (p =0.85).

Clotting time more than 6 minutes was found in both
blood groups O and B (40%) followed by group A (20%)
and none in AB blood group. Chi-square test performed
on the data showed statistically non significant p-value (p
=0.96). When gender-wise comparison was made it was
found that BT was higher in males while CT was higher
in females (Table 3).

BT more than 4 minutes was higher in males (p>0.05).
CT more than 6 minutes was found in 71.42% in females
and 28.57% in males (p>0.05).

In this present study done among 250 participants
aged from 18 to 24 years, blood group O was the most
predominant blood group among the ABO blood groups.
This is similar to the result obtained by Agrawal et al15

where he also found O blood group (37.12%) to be
predominant in their study population. But our results are
contrary to those obtained by Garg et al16 where B blood
group (32.07%) was found to be the most common ABO
blood group.

Subjects having bleeding time more than 4 minutes
belonged to both O and B blood group in comparison to
other groups of ABO system and result was statistically not
significant (p>0.05). This result is similar to those obtained
by Manjeet et al17 where bleeding time > 4 minutes was
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Table 1: Shows gender wise distribution of ABO blood group

Gender A blood group B blood group AB blood group O blood group Total
Female 30 (62.5) 49 (57.6) 11 (52.3) 55(57.29) 145 (58.00)
Male 18 (37.5) 36 (42.35) 10(47.61) 41 (42.7) 105(42.00)
Total 48 (19.2%) 85 (34%) 21 (0.08%) 96 (38.4%) 250 (100)

Table 2: shows distribution of bleeding time and clotting time among ABO blood group with p values

Variable Time (min) A B AB O P value

Bleeding time <4 48(19.27) 84 (33.73) 22(0.08) 95 (38.15) 0.85
>4 0(0) 1 (50) 0 (0) 1 (50)

Clotting time <6 47 (19.18) 83 (33.87) 21 (0.085) 94 (38.36) 0.96
>6 1(20) 2 (40) 0 (0) 2 (40)

Table 3: Shows gender-wise distribution of bleeding time and clotting time

Variable Bleeding time Clotting time
Time <4 >4 <6 >6
Male 103 (41.53) 2(100) 103 (42.38) 2 (28.57)
Female 145 (58.46) 0 (0) 140 (57.61) 5 (71.42)

more common among O and B blood groups but was
statistically insignificant. Study done by Reeta et al.,18

showed that bleeding time of more than 4 minutes were
found predominantly in O blood group individuals with a
statistically significant p value (p=0.01). While study done
by Gavali et al19 did not find any significant difference in
bleeding time between O and non-O blood groups.

In this study, subjects having clotting time more than 6
minutes were found in both O and B blood groups and this
result also was statistically not significant (p>0.05). These
results are consistent with the study done by Thenmozhi S
et al20 where he found clotting time >6 mins in O group was
not statistically significant. In contrast to our study, study
done by Yasmeen et al21 stated a significant association (p
value<0.05) of clotting time with O and AB blood group.

Furthermore, in our study clotting time more than 6
minutes was found to be higher in females compared to
males but again the result was statistically not significant.
This result was similar to those obtained by Kaur et al17

where prolonged clotting time were more common among
females but did not have any statistical significance. Studies
done by Baishya et al,18 Mondal et al.22 and Sasekala et
al23 found both bleeding time and clotting were found to be
significantly higher in females compared to males.

On the other hand, bleeding time more than 4 minutes
was found to be higher in males. This result is inconsistent
with the study done by M.Nazeer et al24 where BT were
found to be higher in females but with no significant
statistical values. Studies have found bleeding and clotting
time seems to be prolonged in females compared to
males. Many trials done previously have found that
platelet function reduces significantly following oestrogen
therapy.25

The proposed reason was that oestrogen increases
the prostaglandin level which in turn reduces platelet
aggregation and function. However, the exact mechanism
of how oestrogen increases prostaglandin level remains
unknown. In addition, the presence of oestrogen decreases
fibrinogen levels and thereby prolongs the clotting time in
females. On the other hand, presence of androgens hastens
the activation and aggregation of platelets and thus shortens
the bleeding time.26 This could be the possible explanation
for gender variation seen in bleeding and clotting time.

Even though Dukes method and capillary tube method
can be easily done and assessed, they are not very reliable
for getting accurate results. Moreover serum calcium,
fibrinogen and vWF levels were not tested along with the
blood parameters for correlation.

4. Conclusion

We conclude that predominant blood group belonged to
O and those belonging to O and B blood group had values
of BT and CT closer to the upper limit of the normal range
which could be due to reduced expression of vWF and factor
VIII levels. CT was found higher in females because of
reduced fibrinogen levels as they have more oestrogen.

In future, larger sample sized studies can be conducted
estimating platelet, serum vWF, calcium and fibrinogen
levels in addition to BT and CT as they also play a role in
haemostasis and clotting. This enables the study to be more
precise.
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