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ABSTRACT

Objectives: The objective of the present study was to assess the relationship between bleeding time (BT) and clotting time (CT) among various blood 
groups and also to identify gender differences if any.

Methods: The study was conducted in a tertiary care center. The study included 108 MBBS students, 68 were males and 40 were females. BT was 
obtained by the Duke method and CT was estimated by Wright’s capillary glass tube method. Standard antisera were used to know the blood groups. 
Blood group and its relation to BT, CT, and gender were analyzed by Chi-square analysis.

Results: Blood Group B (33.33%) was predominant followed by O (32.4%), A (21.29%), and AB (12.96%). CT was found to be more than 6 min in 
Group O followed by B, A, and AB, and BT was found to be more than 4 min in Group O followed by A, B, and AB. Both were statistically not significant 
(p>0.05). CT more than 6 min was greater in males (52.17%) as compared to females (47.82%), but the variation was insignificant (p=0.227). BT was 
more than 4 min in 68.96% of females as compared to 31.03% of males. The variation was statistically significant (p=0.0085*).

Conclusion: In our study, blood Group B was more common followed by O, A, and AB. CT and BT were prolonged in the O group. BT was more in 
females than males, whereas CT was more in males than males.
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INTRODUCTION

Before the 1900s, it was thought that all blood whether human or 
animal was the same, a misunderstanding that led to frequently fatal 
and hazardous transfusions of blood. Even humans’ blood is not the 
same as people belonging to different blood groups, depending on the 
surface markers found on the red blood cell. The cells that make up the 
body’s tissues and organs are covered with surface markers or antigens. 
Red blood cells are no different. Blood group antigens are sugars or 
proteins, and they tend to get attached to various components in the red 
blood cell membrane. The antigens of the ABO blood group are sugars, 
while the antigens of the Rh blood group are proteins [1].

The membrane of each red blood cell contains millions of antigens that 
are considered self-antigens by the immune system. However, during 
blood transfusions, recipients’ immune systems will be activated 
and attack antigens other than self-antigens. Therefore, matching 
these surface antigens of blood cells is very essential for safe blood 
transfusion. Hence the determination of blood groups forms a very 
important and essential hematological evaluation for transfusions.

The study of blood grouping is very important not only for blood 
transfusion and organ transplants but also because it plays an 
important role in genetics, research, forensics, and associations of 
various diseases. It may have some association with diseases such as 
duodenal ulcer [2], diabetes Mellitus [3], urinary tract infection [4], 
and carcinoma cervix [5]. An association has been found between the 
distribution of various types of fingerprints and blood groups. The 
correlation is consistent for blood Group “A” with loops, while arches 
are more common in blood Group “AB” [6].

Von Willebrand factor (VWF) is an adhesive glycoprotein that was 
first discovered in 1924by Erik von Willebrand who reported a family 
who had a history of serious hereditary bleeding and consanguineous 
marriage [7]. It is synthesized by endothelial cells, platelets, and 

bone marrow. The blood group antigens are covalently bound to 
asparagine-linked sugar chains of von Willebrand factor (vWF) [8]. 
The factor is stored in intracellular granules of megakaryocytes and 
usually co-exists with the coagulation factor VIII. Functionally, vWF 
helps in the adhesion and aggregation of platelets, thus playing a role 
in hemostasis [9]. Deficiency of vWF leads to hemorrhagic disorders, 
while elevated levels are a risk factor for thrombosis [10-12]. According 
to Mourner et al. and Qureshi et al., there is a clear association between 
ABO blood group status and the Von Willebrand factor [13,14]. The 
absence of ABO antigens hastens the clearance of Vfw from plasma 
forming another reason for lower levels of plasma vWF in O blood 
group individuals [15]. Hence, the ABO blood group system influences 
the bleeding time (BT) and clotting time (CT). BT is the time elapsed 
between the prick and stoppage of blood flow. CT is the time interval 
between the puncture of blood vessels and the formation of fibrin 
threads [16]. Thus, the relationship between BT, CT, and blood groups 
is very important in clinical practice and hence the current study was 
carried out. The objective of this study was to assess the relationship 
between BT and CT among various blood groups and also to identify 
any gender differences among the same.

METHODS

This retrospective study was carried out in a tertiary care center in 
a Metropolitan city. As a part of the curriculum, all 1st-year MBBS 
students have to perform bleeding time, clotting time, and blood group 
practical’s in hematology. All these practical’s are performed in the 
hematology laboratory of the Physiology department. A total of 108, 
1st-year MBBS students were included in this study. Ethical clearance 
was obtained from the Institutional Ethical committee. The available 
reports of 108 students were analyzed concerning age, gender, blood 
group, bleeding time, and clotting time. All students were in the age 
group of 17–20 years with 68 males and 40 females respectively. The 
blood group, bleeding time, and clotting time were determined by the 
following procedures.
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Blood group determination
Blood samples were collected by finger prick under aseptic conditions 
and the red cell suspension was prepared by mixing blood with citrate 
and normal saline. The red cell suspension was mixed with antisera 
anti-A, anti-B, and anti-D in Reins slide and covered with a Petri dish 
for 8–10 min. Blood groups were determined based on the presence 
or the absence of agglutination. Confirmation of agglutination was 
done by observing under the low-power objective of a compound 
microscope [16].

Bleeding time and clotting time
BT was determined by Duke’s filter paper method. Under aseptic 
conditions, a Finger prick was taken using a lancet. A stopwatch was 
started and the time required for bleeding to stop was recorded. The 
drop of blood coming out of the incision was blotted every 30 s using 
blotting paper. This was continued till no further drop of blood was seen 
on the paper. BT was calculated by multiplying the number of spots on 
the filter paper by 30 and was recorded in seconds. The normal BT by 
Duke’s method is usually in the range of 1–5 min [16].

Wright’s capillary glass tube method was used to estimate CT. Under 
the aseptic conditions, a finger prick was made and the blood was taken 
into a capillary glass tube. The stopwatch was started and the tube was 
first broken after 1 min of the prick. Thereafter the capillary tube was 
broken approximately 1 cm in length from one end every 30 s till the 
appearance of fibrin thread. Normal clotting time was 3–6 min [16].

Statistical analysis
Statistical analysis was done with SPSS software, version 16. The Chi-
square analysis was applied to examine the relationship between blood 
groups and BT, CT; p<0.05 was considered to be significant.

RESULTS

In the present study, data collected from 108 students were analyzed. 
All the participants were in the age group of 17–20 years. Out of 108 
students, 68 were males and 40 were females (Table 1). Our results 
stated that blood Group B was predominant, followed by blood Groups O, 
A, and AB. The percentage distribution (Table 1) of blood groups was in 
order of B (33.33%) > O (32.40 %) > A (21.29) > AB (12.96%).

The distribution of bleeding time and clotting time according to gender 
and blood groups are given in Tables 2 and 3, respectively. Bleeding 
time of more than 4 min. was predominant in blood Group O followed 
by A, B, and AB. The distribution of bleeding time more than 4 min. was 
found more in the O blood group for both males and females. There 
was no statistically significant difference between blood group groups 
and bleeding time (p=0.133). The clotting time of more than 6 min 

was predominant in blood group O and <6 min was predominant in 
blood Group B. However, there is no statistically significant association 
between blood group and clotting time (p=0.714).

Table 4 shows the gender-wise distribution of bleeding time and 
clotting time. Bleeding time of more than 4 min was found greater 
in females than the male with a percentage of 61.9%. We found that 
the association between bleeding time and gender was statistically 
significant with a p=0.0085. The clotting time of more than 6 min was 
found greater in males than females with a percentage of 52.17% but 
which was statistically not significant.

DISCUSSION

In the present study, 108 1st year MBBS students in the age group 
of 17–20 years were selected. Out of 108, 68 were males and 40 
were females, respectively. It was found that the B blood group was 
predominant in our study followed by O, A, and AB. Our study is by 
many studies done in the past [17-19]. Our study showed contradictory 
results to the Asiatic trend as different researchers reported that the 
prevalence of ABO blood groups was O>B>A>AB in them [20-23].

In hemostasis, VWF is very essential. It is needed for platelet adhesion 
to the subendothelial layer as well as platelet aggregation in the blood 
vessels. It also acts as a specific carrier of factor VIII (FVIII) in plasma 
and protects it from proteolytic degradation and prolongs its half-
life. The nature of the interaction between ABO blood group antigens 
and plasma VWF levels along with its clinical implication has been 
extensively studied. Studies have revealed that the ABO gene locus 
accounts for approximately 30% of the genetic determinant of vWF 
levels, which implies that the ABO blood group does influence plasma 
vWF levels. Hence, the absence of A and B antigens can indirectly lower 
the plasma levels of vWF forming one reason why bleeding tendencies 
are predominantly seen in the O blood group [24]. In a large twin study, 
Orstavik and colleagues [25] found that 66% of the total variation in 
plasma VWF levels was genetically determined, some of which was 
explained by the ABO blood group. Franchini et al. stated that there is 
an increased risk of thrombosis in non-O blood groups as compared to 
the O group due to the higher levels of vWF [26]. They also stated that 
the ABO group can affect the vWF catabolism, meaning that the plasma 
vWF levels may depend upon the blood group of the individual. This 
concept was accepted by other studies done by Jenkin’s et al. [27], who 
stated that vWF is 25% more in non-O group individuals compared 
to group O individuals. Another study conducted by Gill et al. [28] 
showed that Group O individuals had the lowest plasma vWF levels and 
non-O groups (A, B, and AB) had elevated levels of plasma vWF, which 
would reflect as increased clotting time and bleeding time among the 
individuals with blood group O.

Table 1: Gender‑wise distribution of Blood group

Blood group Female Percentage Male Percentage Total Percentage
A 12 30 11 16.17 23 21.29
B 11 27.50 25 36.76 36 33.33
AB 5 12.50 9 13.23 14 12.96
O 12 30 23 33.82 35 32.40
Total 40 100 68 100 108 100

Table 2: Distribution of Bleeding time according to blood group and gender

Blood group Male Female Total

BT < 4 Min. BT>4 Min. BT < 4 Min. BT>4 Min. BT < 4 Min. BT>4 Min.
A 9 2 8 4 17 6
B 24 1 9 2 33 3
AB 8 1 4 1 12 2
O 19 4 6 6 25 10
Total 60 8 27 13 87 21
p-value 0.458 0.853 0.133
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In our study prolonged clotting time and bleeding time were associated 
with blood Group O as compared to non-O blood groups but were found 
to be statistically not significant. Results similar to ours were observed 
by Benjamin and Geetha [29] Gavali et al. [30] and Patil et al. [14] who 
did not find any significant difference in bleeding time between O and 
non-O blood groups.

Contrary to our findings studies by Mahapatra and Mishra [31] showed 
that bleeding time was increased in the AB group and clotting time was 
increased in the B group and was statistically significant. Another study 
done by Sasekala and Saikumar [23] showed CT was prolonged in blood 
group AB and BT was prolonged in group B which were statistically 
significant.

A study done by Reeta et al. [32] and Mirdha and Jena [20] showed that 
both bleeding times of more than 4 min and clotting times of more than 
6 min were found predominantly in O blood group individuals with a 
statistically significant p-value.

In the case of gender-wise distribution of bleeding time, we 
observed higher bleeding time in females compared to males. 
We found the association between gender and bleeding time as 
statistically significant (Table 4). Results similar to ours were found 
in various studies [19,23,33], while no such difference was reported 
in a study by Mahapatra and Mishra [31]. Contrary to our finding 
study done by Benjamin and Geetha [29] found bleeding time to 
be prolonged in males as compared to females. Female individuals 
having comparatively more bleeding time and clotting time may 
be due to the presence of the hormone estrogen, which lowers the 
plasma level of fibrinogen and increases the clotting time [34]. On 
the other hand, the presence of androgens hastens the activation and 
aggregation of platelets and thus shortens the bleeding time [35]. In 
our study, the association between gender and clotting time was not 
significant.

CONCLUSION

In our study, blood Group B was more common followed by O, A, and 
AB. CT and BT were prolonged in the O group. BT was more in females 
than males, whereas CT was more in males than females. We will be 
extending our research further in the next phase with a greater number 
of participants, levels of plasma vWF, and hormonal assays.
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