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Abstract

Introduction: The ABO and Rhesus (Rh) blood group systems are the most clinically important blood group classifications and play a fundamental role in transfusion
medicine, organ transplantation, population genetics, and disease association studies. Although the distribution of ABO and Rh blood groups has been extensively
investigated in different populations, no study has reported their distribution among the third gender community in Bangladesh.

Aims: Distribution of blood groups is an essential consideration in transfusion medicine, which varies across populations, regions and ethnic groups. The frequency
of Blood group have investigated by several study but none have focused on the third gender community in Bangladesh. This study aims to determine the distribution of
ABO and Rh blood groups among the third gender in Sylhet, Bangladesh.

Methodology: A total of 161 third gender given blood samples voluntarily. Blood grouping was evaluated by the slide agglutination method with Anti-A, anti-B, and
Anti-D sera. The entire study was conducted under the Department of Surgery and Theriogenology, Sylhet Agricultural University, Sylhet, Bangladesh.

Results: Blood group O was most frequent (40.4%), followed by B (29.8%), A (24.2%) and AB (5.6%). Rh positive was more frequent (96.3%) compared to Rh negative
(3.7%) blood. Additionally, in the case of blood group and Rh factor combination, this study found an order of O (+ve) > B (+ve) > A (+ve) > AB (+ve) > O (-ve) = B (-ve) = A
(-ve) > AB (-ve). As no previous study on blood group distribution among the third gender population in Bangladesh was available for comparison, the present findings were
assessed alongside existing data from cisgender populations. Although slight regional variations were observed in the overall distribution patterns, the predominance
of blood group O and Rh-positive individuals remained consistent with findings reported in cisgender studies across different regions of Bangladesh and neighbouring
countries. These results provide the first documented insight into the ABO and Rh blood group distribution among the third gender population in the Sylhet district of
Bangladesh. Conclusion: The findings contribute to understanding the genetic structure and allelic frequency patterns within this underrepresented group. Moreover, they
hold potential implications for transfusion medicine, population genetics, and public health planning, particularly in developing inclusive healthcare services that address
the biological and social dimensions of the third gender community. Further studies could help to identify allelic variations with possible evolutionary influences on blood
group frequencies of the third gender.
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Introduction

Blood is a vital fluid tissue composed of plasma and
cellular elements, collected and processed for therapeutic use
in transfusion medicine. To support or restore physiological
processes, it can be divided into components or transfused
as whole blood [1]. Blood is composed of three types of
cells: RBCs, WBCs, and platelets. RBC is popular for another
important thing, which is the possession of about 700 blood
group antigen those can be detected by 35 different systems
[2]. Among them, the ABO blood grouping system is the fourth
discovered and second clinically most important system
(Salam, 2013), mostly used for safer blood transfusion [3]. ABO
blood grouping system was first discovered in 1900 by Karl
Landsteiner, and the Rh factor was discovered by Landsteiner
and Weiner in 1937 [4]. According to the ABO blood grouping
system, there are four different blood groups. A, B, AB, and O,
and according to the presence of the Rh factor, those four blood
groups can be further divided into two categories: Rh-positive
and Rh- negative.

Frequencies of blood groups vary from place to place,
region to region, even among populations of the same places.
Several studies have been reported to find out the blood
group frequencies of South-East Asia, especially the Indian
Subcontinent. Blood group frequency also varies between males
and females. A, B, and AB are now the next most common
blood types in the world after O [5]. Rahman M. published
the first blood grouping report for Bangladesh in 1975 (6],
noting that blood type B was the most common. While some
research indicated that type O was the most common [7,8],
others indicated that blood type B was more prevalent [9,10].
Blood type A predominance was also discovered in a study of
Bangladeshi tribal people [11]. A single case study of the most
uncommon Bombay blood type was published in 2010 [12].
The majority of the research in Bangladesh was conducted in
Dhaka [7,10], Chattogram (9], Dinajpur [8], Rangamati [11],
and among the Sylhet tribals [13].

Though the blood donation practice of third-gender males
and females is not that common in comparison to cisgender
donors, some reports have been found about blood donation
tendency among them [14]. But no study has reported the
frequency of ABO blood groups among third gender. Several
studies are showing the frequency of blood groups that only
represent the cisgender population. O is the most frequent
blood type globally, followed by A, B, and AB [5]. In Bangladesh,
the first report of blood grouping was in 1975 by Rahman M
[6], where B was the most frequent blood type. Some other
studies showed a higher number of B blood types [9,10],
whereas some showed type O most frequent [7,8]. Dominance
of A blood type was also found in a study among the tribals
of Bangladesh [11]. In 2010, a single case study of the rarest
Bombay blood group was reported [12]. Several studies were
found in Bangladesh, mostly in Dhaka [7,10], Chattogram [9],
Dinajpur [8], Rangamati [11], and among tribals of Sylhet [13].
However, no study was found on the third gender in Sylhet
district in Bangladesh. Therefore, the current study aims to

find out the frequencies of blood type among the third gender
people of Sylhet in Bangladesh.

Material and methods
Communication with third gender

Third gender of Bangladesh remain in groups throughout
the country. To communicate with the group in Sylhet, we
approached one of the third gender males of Uposhahar, Sylhet.
With his help, we communicated with the group leader of the
Sylhet region. In January 2025, a meeting was conducted with
the community leader at his residence to explain the objectives
and procedures of the study. After obtaining his agreement and
support, October 2025 was selected as the appropriate time for
sample collection.

Area & Sample collection

As stated by the leader of the third gender of Sylhet, there are
about more or less 900 third gender along with homosexuals,
in Sylhet district. We invited everyone of them to attend our
study sampling voluntarily. 161 of them attended and agreed to
provide blood samples.

Sample collection

Third gender has been reported to be 13 times more likely
to be HIV-positive than other adults (15). Considering this
fact, proper and suitable safety measures were followed during
blood sample collection. Gloves were used to prevent any
contact with blood. Technicians who worked with us were also
checked for any lacerated wounds and/or any kind of cuts on
the skin. Proper social distancing was maintained to prevent
transmission of COVID-19 during blood sample collection. The
ring finger was selected for collection of blood. If there was any
difficulty with the ring finger, the index or middle finger was
used. The selected finger was washed aseptically with Hexisol
(a mixture of 0.5% Chlorhexidine gluconate and 70% isopropyl
alcohol). Then three drops of blood were collected on a grease-
free, clean and clear glass slide by pricking with a lancet. A
single glass slide was used for each sample to reduce errors.

Determination of blood groups & Rh factor

Blood groups & Rh factor were determined by the glass
slide method [16]. Anti-A and Anti-B were used to determine
blood group & Anti-D was used to determine the Rh factor
of blood. Immediately after collection of blood. One drop
of reagent from each type of (Anti-A, Anti-B, and Anti-D)
antibody was placed beside the blood drop on the same glass
slide. Any contact between the reagent dropper and the blood
was carefully avoided. Then the blood sample and reagent were
mixed thoroughly & very carefully. If only Anti-A produced a
clot in the blood, blood group A was confirmed. If only Anti-B
produced a clot in the blood, blood group B was confirmed. If
both Anti-A and Anti-B produced a clot, blood group AB was
confirmed. If no clot was produced by both Anti-A and Anti-B,
blood group O was confirmed. Rh factor of the blood was also
determined in the same way. If Anti-D produced a clot, Rh-
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positive was confirmed. If Anti-D did not produce any clot, Rh-
negative was confirmed.

Data collection and analysis

All participants were briefed before data collection.
Particulars of each participant were primarily noted on a paper
sheet and after that transferred to a Microsoft Excel Data sheet.
SPSS version 25.0 was used for statistical analysis. Descriptive
statistical analysis was done by cross-tabulation of blood group
and Rh factor and expressed in percentages in comparison with
total observations. Gene frequency and Rh phenotypes were
calculated using the Hardy-Weinberg equation. For ABO allele
frequency, the Hardy-Weinberg equation states that p+q+r=1;
and if the population is in equilibrium and there is no external
force (mutation, migration and selection), the second generation
is expected to show (p+q+r)>= p>+Q>+r>+2pq+2qr+2rp=1; where
P, q, and r are allelic frequencies of A, B, and O, respectively
(Mayo, 2008). Here p, q, and r are measured by the S2 ABO
estimator (Silva, 2002). On the other hand, for Rh allele
frequency, the Hardy-Weinberg equation states that P+Q=1,
and if the population is in equilibrium, the second generation
will show (P+Q)> = P>+2PQ+Q?; where P and Q are the allelic
frequencies of D and d, respectively. For calculation of P and Q,
the following equation was used,

recessive individual

pP=+

total individual
Q=1-P [17]

The observed and expected values were analysed for
goodness-of-fit X> tests at a confidence interval of 95% by
using the following equation.

2 (Observed - Expected ) 2
X" =

Expected
Results

A total of 161 samples were collected and listed for blood
group and Rh factor, and no missing values were reported.
Every one of them was third gender that makes our study
unique for them. In the cross-tabulation of blood group and
Rh factor, we found that O is the most frequent blood group
with a percentage of 40.4%, followed by B with a percentage of
29.8%, A with a percentage of 24.2%, and AB with a percentage
of 5.6% (Table 1). Rh factor positive was dominant with a
percentage of 96.3%, and Rh factor negative was 3.7%.

Cross tabulation also shows us O+ve was the most frequent
blood group with Rh factor found among the third gender
(39.1%), which is followed by B+ve (28.6%), A+ve (23.0%),
AB+ve (5.6%), and A-ve, B-ve, and O-ve equally (1.2%). The
frequency of AB-ve was nil. Within blood group, though Rh
factor positive dominates, they vary with different percentages.
Within blood group O, Rh factor positive was 96.9% & Rh
factor negative was 3.1%. Similarly, within blood group B, Rh
factor positive was 95.8% and Rh factor negative was 4.2%;
within blood group A, Rh factor positive was 94.9% and Rh

factor negative was 5.1%; and within blood group AB, all were
Rh factor positive, making it 100%, as there was no individual
with Rh negative within the AB blood group participated to our
study.

O has the highest allele frequency (0.6354), followed by B
(0.20238) and A (0.16832), according to Table 2. When it comes
to the Rh factor, the Rh D allele is more common (0.96273)
than the Rh d allele (0.03727).

The genThe phenotypic frequency of homozygous and
heterozygous individuals is displayed in Table 3. The highest
frequency is displayed by homozygous O (0.40372681),
which is followed by homozygous B (0.04095685) and
homozygous A (0.02833263). The highest frequency is
displayed by heterozygous B (0.25717994), which is followed
by heterozygous A (0.21390319) and heterozygous AB
(0.06812974). Nonetheless, the most common genotype is

Table 1: Blood group and Rh factor cross tabulatlon

Rh _factor
Count 39
A % within Blood_group 5.1% 94.9% 100.0%
% of Total 1.2% 23.0% 24.2%
Count 0 9 9
AB | % within Blood_group 0.0% 100.0% 100.0%
% of Total 0.0% 5.6% 5.6%
Blood group
Count 2 46 48
B | % within Blood_group 4.2% 95.8% 100.0%
% of Total 1.2% 28.6% 29.8%
Count 2 63 65
0 % within Blood_group 3.1% 96.9% 100.0%
% of Total 1.2% 39.1% 40.4%
Count 6 155 161
Total % within Blood_group 3.7% 96.3% 100.0%
% of Total 3.7% 96.3% 100.0%

Table 2: The allelic frequencies of ABO blood group and Rh factor.

A plA] 0.16832
B q[B] 0.20238
0 r[0] 0.6354
Rh D P 0.96273
Rh d Q 0.03727

Table 3: Genotypic Frequencies of ABO blood group and Rh factor.

0.02833263

AO 2pr 0.21390319

B BB a2 0.04095685
BO 2qr 0.25717994

AB AB 2pq 0.06812974
0 00 r2 0.40372681
Rh+ve DD P2’ 0.92685483
Dd 2PQ 0.07175634

Rh-ve dd Q2 0.00138883
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homozygous Rh+ve (DD) (0.92685483), which is followed by
heterozygous Rh+ve (Dd) (0.07175634) and homozygous Rh-ve
(dd) (0.00138883).

Table 4 shows the highest phenotypic frequency of group O
(0.403726806) and Rh+ve (0.998611171) in the Rh system. The
second generation, according to the Hardy-Weinberg equation,
(p +q+1)*=p> @+ 1>+ 2pq +2pr + 2qr = 1. The summation
of our findings is equal to 1, which shows that the population is
in equilibrium. The difference between observed and expected
blood group frequency from our study is not statistically
significant (p-value= 0.965026).

We compared the current findings with cisgender data
(Figure 1). The observed distribution among third gender
appeared to follow the expected genetic proportions, as
indicated by the tight alignment found between the expected
and observed frequencies of ABO and Rh blood groups across
the majority of categories. The results indicated that there
were only a few differences between the expected and observed
values for the frequencies of blood types A, B, AB, and O,
with O continuing to be the most common group. In line with
broader population trends, Rh-positive people also displayed
a noticeably higher frequency than Rh-negative people.
Localised genetic drift among the third gender community
under study or sample size constraints could be the cause of
the minor differences seen. Overall, the findings support the
Hardy—-Weinberg assumptions by showing that the population
maintains a stable genetic equilibrium for the ABO and Rh
systems.

Table 4: Phenotypic frequencies of ABO blood group and Rh factor.

Blood Grou Expected Percentage Observer Percentage
P Frequency (%) frequency (%)

A p2+2pr 0.242235 24.2235 0.242 242

B q2+2qr  0.298136794 29.81367935 0.298 29.8
AB 2pq 0.068129744 6.812974419 0.056 5.6
0 r2 0.403726806  40.3726806 0.404 40.4
Rh+ve  P2+2PQ 0.998611171 99.86111707 0.963 96.3
Rh-ve Q2 0.001388829 0.138882929 0.037 3.7

Expected Vs Obserbed Frequency

14
12
1
- 08
(5]
S 06
3
g 04
; o 1L
L 1 4 1
0.2 A B AB Q Rh+ve h-ve
0.4

Blood Group and Rh Factor
M Expected Frequency B Observer frequency

Figure 1: Comparison between expected and observed frequency of abo and Rh
blood groups. The comparison revealed close alignment across most categories,

suggesting that the observed distribution among participants follows the expected
genetic proportions.

Discussion

From our study, it was found that O was the most frequent
blood group, followed by B, A, and AB. There was no similar
study was found about the third gender in Google Scholar
& PubMed. From the results of our study, O was the most
available blood group & AB was the least available blood group,
which is similar to worldwide available studies. The order of
blood group found by this study is 0>B>A>AB, which is similar
to a study found in Bangladesh [8,18-20], India [21-23], and
Pakistan [24,25]. Though all studies show dominance of the O
blood group, our study differs from the most common blood
group order (O>A>B>AB) both internationally [2,3,26-28]. Few
studies from Bangladesh also show the same order [8,19].

Most of the studies found in the South-East Asian region
show a different order of blood groups, where B is the most
frequent blood group, and AB is the least frequent, making
the order B>O>A>AB. Several studies have been reported in
Bangladesh [9-11,26], India [19,22,29-32], and Pakistan [33].
Few studies found a different order with a dominance of blood
group B [34,35]. However, one study found dominance of blood
group A, where Sharif et. al. [36] found the order A>B>0>AB,
and a couple of studies [13,37] found the order A>O>B>AB.
Dominance of AB was not reported by any study, as in ours.
Based on Rhesus factor, our study shows that Rh+ has the
highest percentage (96.3%) compared to Rh- (3.7%), which is
similar to all the studies available, along with studies of the
Sylhet region [13]. Though dominance of Rh+ was confirmed,
our study differs in percentage.

In the case of blood group & Rh factor combined, our
study shows an order of O+ve> B+ve > A+ve>AB+ve >A-ve=
B-ve= O-ve > AB-ve, which seemed to be a little bit biased
due to a smaller sample size. One explanation of this can be
that our subjects only include third-gender individuals, and
there is a small willingness from them. The first portion of our
study order (O+ve> B+ve > A+ve>AB+ve) is supported by some
studies [7,22]. Further study with a higher sample size can be
conducted to remove the bias and find out the actual status of
ABO blood group and Rh factor status of the third gender of
Bangladesh. Allelic frequency in this study showed A=0.16832;
B=0.20238, and O= 0.6354 (O>B>A), which is similar to the
findings of Dewan [11] and a couple of Nigerian studies [38].
Our sequence varies with some findings from Nigeria also
[30,39], where A is larger than B. Rh+ve shows dominance
over Rh-ve all over the world, which is also found in this study
with a percentage of 96.3% and allele frequency of 0.96273.
Other studies of Bangladesh showed similar results but with a
different frequency [11].

Our study result is similar to some of the international
studies, such as in India [40] and the United States [41].
However, Rh-ve was found to be as low as 0.69% in one of
the studies in India [42]. Our study also confirms the Hardy-
Weinberg law while gene frequency is determined. The sum
of the frequencies of different homozygous and heterozygous
genes is 1, which means the population is in equilibrium. There
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was only one study found in Bangladesh determining the gene
frequency of the ABO blood group. The order found by our
study (OO>BO>AO0>AB>BB>AA) shows similarity with some
international studies. The order of gene frequency of the Rh
system found by our study is DD>Dd>dd, which is similar to all
available studies in the world. But our study result varies from
Gourav Dewans’ study findings, which are 0.4591, 0.4367 and
0.1038, respectively. According to the Hardy-Weinberg law, for
the second generation, our study confirms that both ABO blood
group and Rh factor are in equilibrium. The chi-squared test
shows that there is no significant statistical difference between
expected and observed values (p-value=0.965026).

This study has several limitations that should be considered
when interpreting the findings. First, the cross-sectional
design provides a snapshot of the distribution of ABO blood
groups and Rh factor among the third-gender population and
does not permit causal inferences or assessment of temporal
changes. Second, participants were recruited using non-
probability sampling due to the difficulty in accessing this
marginalised population. Third, the study was conducted in
Sylhet only; therefore, the findings may not be generalizable to
all third-gender communities across the country. In addition,
the study focused solely on the distribution of ABO and Rh blood
groups and did not evaluate genetic, demographic, or clinical
factors that may influence blood group frequencies. Despite
these limitations, the study provides valuable baseline data on
the distribution of ABO blood groups and Rh factor among the
third-gender population in Bangladesh, a group for which such
information has been largely unavailable.

Conclusion

Rh factor and blood group frequency vary across and between
various racial and ethnic groupings as well as within the same
geographic region. Our study aimed to determine the current
state of blood group frequency only among the third gender
in the Sylhet district. As no previous studies have investigated
the distribution of ABO blood groups and Rh factor among the
third-gender population, our findings were compared with
published data from the cisgender population in Bangladesh
and neighbouring countries, despite minor regional variations.
Blood group O (40.4%) and Rh-positive status (96.3%) were
the most prevalent, with an overall distribution pattern
comparable to that reported in cisgender populations despite
minor regional variations. Although slight regional variations
were observed, the predominance of blood group O and Rh-
positive individuals was consistent with findings reported in
cisgender populations across Bangladesh and neighbouring
countries. Our study may have practical implications in the
field of transfusion medicine, blood donor management,
population genetics, and public health platforms by supporting
the improvement of healthcare services for the third-gender
community. Future experiments with larger sample sizes and
molecular genetic analyses are recommended to evaluate these
findings and provide further insights into the allelic variations
and evolutionary factors underlying blood group frequencies in
the third-gender population.
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