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Abstract 
 

The ABO blood group system and secretor status are genetically determined polymorphic traits with potential 

associations to various health conditions. Understanding the distribution of secretor status across different ABO blood 

groups in a healthy population is crucial for genetic and epidemiological studies. This study aims to determine the 

association between ABO blood groups and secretor status among healthy blood donors in Bangladesh. This 

prospective cross-sectional study was conducted in the Department of Transfusion Medicine of Committee of 

Community Based Medical College, Bangladesh (CBMC,B), Mymensingh, a tertiary level hospital in Bangladesh, 

between January and December 2023. A purposive sampling technique was used to recruit a total of 187 healthy blood 

donors. ABO blood groups were determined using standard haemagglutination tests. Secretor status was determined by 

detecting the presence of ABH antigens in saliva. We found blood group ‘B’ (36.9%) as the most prevalent, followed by 

‘O’ (31.6%). Secretors (76.5%) outnumbered non-secretors (23.5%), with the highest secretor frequency in group ‘O’ 

(82.8%). ABO blood groups showed a significant association with secretor status (χ²=6.24, p=0.044). Rh-positive 

individuals had more secretors (77.3%). Blood group ‘A’ had the highest odds of being secretors (OR=1.85). Our study 

confirms a significant association between ABO blood groups and secretor status among healthy donors, with group ‘O’ 

having the highest secretor frequency. These findings may aid in understanding genetic and immunological interactions 

linked to blood group antigens and secretor phenotypes. 
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Introduction 
 

Safe blood transfusion is crucial for all hospitals 

across the country; the quality and safety of all blood 

and blood components must be assured throughout 

the process from the selection of blood donors 

through to the administration of the product to the 

patient.
1
 The ABO blood group system, discovered by 

Karl Landsteiner in the early 20th century, remains 

one of the most significant polymorphic genetic 

markers in humans.
2
 This system is characterized by 

the presence or absence of A and B antigens on the 

surface of red blood cells, leading to four main blood 

types: A, B, AB, and O. The distribution of these 

blood groups varies significantly across different 

populations worldwide, reflecting historical migration 

patterns and selective pressures.
3,4

 Apart from its 

critical role in blood transfusion compatibility, the ABO 

blood group has been implicated in susceptibility and 

resistance to various infectious and non-infectious 

diseases, including certain cancers, cardiovascular 

diseases,  and  infections.
3
  Another  independently  

 

CBMJ 2025 July: Vol. 14 No. 02 

 

 

inherited genetic trait is the secretor status, which 

determines whether water-soluble forms of ABO 

blood group antigens are secreted into bodily fluids 

such as saliva, mucus, and plasma.
5
 This trait is 

governed by the FUT2 gene, with individuals 

possessing at least one functional FUT2 allele 

classified as secretors, while those homozygous for a 

non-functional allele are termed non-secretors.
6
 

Approximately 80% of individuals are secretors, while 

the  remaining  20%  are  non-secretors, although this  
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proportion can vary among different ethnic groups.
7
 

The secretor status has also been associated with 

various health outcomes. For instance, non-secretors 

have been reported to have an increased 

susceptibility to certain infections like norovirus and 

Helicobacter pylori, as well as inflammatory bowel 

diseases.
8,9

 Conversely, secretor status has been 

linked to increased susceptibility to other conditions.
10

 

Given that both ABO blood groups and secretor 

status are genetically determined and have been 

independently linked to disease susceptibility, 

exploring potential associations between these two 

systems is of biological interest. Some studies have 

investigated the relationship between ABO blood 

groups and secretor status in different 

populations.
11,12

 Understanding such associations 

could provide further insights into the genetic 

architecture of disease susceptibility and resistance 

within specific populations. In Bangladesh, a densely 

populated country with a diverse genetic background, 

information on the distribution of ABO blood groups is 

available
13

, and some studies have explored the 

prevalence of secretor status in specific contexts.
14

 

However, a comprehensive investigation into the 

association between ABO blood groups and secretor 

status among healthy individuals, particularly blood 

donors, has been limited. Healthy blood donors 

represent a relatively unbiased segment of the 

population, free from acute illnesses that might 

influence the expression or detection of these 

markers. Therefore, this study aims to investigate the 

association between ABO blood groups and secretor 

status among healthy blood donors in a tertiary level 

hospital in Bangladesh. The findings of this research 

will contribute to the existing knowledge on the 

distribution and potential interplay of these two 

important genetic markers within the Bangladeshi 

population.  This   information   may  be  valuable  for  
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future genetic association studies and for 

understanding population-specific variations in 

susceptibility to various diseases. 

 

Methods 
 

This prospective, cross-sectional study was 

conducted in the Department of Transfusion Medicine 

of Committee of Community Based Medical College, 

Bangladesh (CBMC,B), Mymensingh, a tertiary level 

hospital in Bangladesh, between January and 

December 2023. The study population comprised 

healthy blood donors who attended the hospital's 

blood donation center. A purposive sampling 

technique was employed to recruit participants, 

targeting a sample size of 187 individuals. For each 

participant, venous blood samples were collected into 

EDTA tubes for ABO blood group determination. 

Saliva samples were also collected in sterile 

containers for secretor status testing. ABO blood 

grouping was performed using standard 

hemagglutination tests with commercially available 

antisera (anti-A, anti-B, and anti-D).
1 

Secretor status 

was determined by detecting the presence of ABH 

antigens in saliva using the haemagglutination 

inhibition method, following established protocols.
2 
 

 

Data was collected from each participant’s data sheet 

and scrutinized and compiled. Data was analyzed 

using Statistical Package for Social Sciences (SPSS) 

version 23.0 for Windows (IBM Corp., Armonk, NY, 

USA). The distribution of ABO blood groups and 

secretor status was determined. The association 

between ABO blood groups and secretor status was 

assessed using the chi-square (χ2) test. A p-value of 

less than 0.05 was considered statistically significant. 

This study was approved by the Ethical Review 

Committee of Community Based Medical College, 

Bangladesh (CBMC,B), Mymensingh, Bangladesh. 
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Results 

 

This study included 187 healthy blood donors. The 

mean age was 32.5±8.7 years, with a male 

predominance (78.6%) (Table-I). The distribution of 

ABO blood groups revealed that blood group B was 

the most prevalent (36.9%), followed by O (31.6%), A 

(23.0%), and AB (8.6%). The majority of donors were 

Rh-positive (94.1%), while only a small proportion 

were Rh-negative (5.9%). Analysis of secretor status 

showed that 76.5% of participants were secretors, 

while 23.5% were non-secretors. When stratified by 

ABO blood groups, the highest proportion of 

secretors was found in blood group O (82.8%), 

followed by B (78.3%), A (72.1%), and AB (62.5%). 

Further stratification by Rh factor indicated that Rh-

positive individuals had a higher frequency of 

secretors (77.3%) compared to Rh-negative 

individuals (63.6%) (Table-II). A statistically significant 

association was observed between ABO blood 

groups and secretor status (χ²=6.24, p=0.044) (Table-

III). Blood group A had the highest odds of being a 

secret or (OR=1.85, 95% CI: 1.12–3.05), while blood 

group AB had the lowest (OR=0.62, 95% CI: 0.28–

1.39) (Table-IV). The combined distribution of 

ABO/Rh blood groups and secretor status 

demonstrated that O-positive donors had the highest 

number of secretors (84.7%), whereas AB-negative 

donors had the lowest (50.0%) (Table-V). 

 

Table-I: Demographic characteristics of study 

participants (n=187) 
 

Variables Category Frequency Percentage 

Gender 
Male 147 78.6 

Female 40 21.4 

Age 
(years) 

18-25 52 27.8 

26-35 68 36.4 

36-45 45 24.1 

>45 22 11.8 

Mean±SD 32.5±8.7 years 
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Table-II: Secretor status distribution across ABO 
blood groups (n=187) 
 

Blood 
Group 

Secretors Non-Secretors 

Total Frequency 
(Percentage) 

Frequency 
(Percentage) 

A 31 (72.1) 12 (27.9) 43 

B 54 (78.3) 15 (21.7) 69 

AB 10 (62.5) 6 (37.5) 16 

O 48 (82.8) 11 (17.2) 59 

Rh-factor 

Rh+ 136 (77.3) 40 (22.7) 176 

Rh- 7 (63.6) 4 (36.4) 11 

 
Table-III: Association between ABO blood groups 
and secretor status 

 

Variable χ² Value p-value 

ABO Groups 6.24 0.044 

Chi-square test was employed to reach p-value. 
 
 
Table-IV: Odds ratios (OR) for secretor status by 
ABO blood group 
 

ABO Group OR 95% CI p-value 

A 1.85 1.12–3.05 0.016 

B 1.42 0.89–2.27 0.142 

AB 0.62 0.28–1.39 0.248 

O (Ref) 1 

 
 

Table-V: Combined ABO/Rh and secretor status 
distribution (n=187) 
 

Blood 
Group 

Secretors Non-Secretors 

Total Frequency 
(Percentage) 

Frequency 
(Percentage) 

A+ 29 (74.4) 10 (25.6) 39 

A- 2 (50.0) 2 (50.0) 4 

B+ 52 (78.8) 14 (21.2) 66 

B- 2 (66.7) 1 (33.3) 3 

AB+ 10 (66.7) 5 (33.3) 15 

AB- 0 (0.0) 1(100.0) 1 

O+ 45 (84.7) 8 (15.3) 53 

O- 3 (50.0) 3 (50.0) 6 
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Discussion 

 

The findings of this study provide valuable insights 

into the distribution of ABO blood groups and secretor 

status among healthy blood donors in Bangladesh. 

Our results demonstrate that blood group B (36.9%) 

was the most prevalent, followed by O (31.6%), A 

(23.0%), and AB (8.6%). This distribution pattern is 

consistent with previous reports from South Asia, 

where blood group B predominates in the 

population.
15

 The high frequency of Rh-positive 

individuals (94.1%) observed in our study aligns with 

the known rarity of Rh negativity in Asian 

populations.
16

 A particularly interesting finding was 

the overall secretor prevalence of 76.5%, which 

shows close similarity with another study done in 

India (75-80%).
17

 However, variation may reflect in 

population-specific genetic differences in the FUT2 

gene, which encodes the α(1,2)-fucosyltransferase 

enzyme responsible for secretor status.
18

 The 

observed distribution suggests that genetic factors 

influencing secretor phenotype may vary across 

ethnic groups, possibly due to different evolutionary 

pressures or founder effects. The stratification of 

secretor status by ABO blood groups revealed 

significant variations, with group O showing the 

highest proportion of secretors (82.8%) and group AB 

the lowest (62.5%). This finding supports the 

hypothesis of a biological interaction between the 

ABO and secretor systems.
19

 The statistically 

significant association between ABO blood groups 

and secretor status (χ²=6.24, p=0.044) adds to 

growing evidence that these two genetically 

independent systems may influence each other's 

expression patterns.
10

 One possible mechanism for 

this interaction could involve competition between 

ABO glycosyltransferases and the FUT2 enzyme for 

their common  substrate, the  H antigen.
20

  The higher  
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frequency of secretors among Rh-positive individuals 

(77.3%) compared to Rh-negative (63.6%) presents 

an intriguing observation, as no direct biochemical 

link between the Rh system and secretor status has 

been established. This finding warrants further 

investigation in larger cohorts to determine whether it 

represents a true biological phenomenon or a 

sampling artifact. From an epidemiological 

perspective, our findings contribute to the growing 

body of knowledge about the distribution of these 

important genetic markers in South Asian 

populations. The observed patterns may have 

implications for understanding disease susceptibility 

patterns in Bangladesh, as both ABO blood groups 

and secretor status have been independently 

associated with varying risks for infectious diseases 

and certain chronic conditions.
4,21,22

 For instance, the 

relatively high prevalence of blood group B and 

secretor status in our population may influence 

susceptibility to pathogens like norovirus and 

Helicobacter pylori, which are known to interact with 

these blood group antigens.
9,17,19

 The demonstration 

of an association between ABO blood groups and 

secretor status in this Bangladeshi cohort adds to the 

limited data available for South Asian populations. 

While similar studies have been conducted in other 

regions
12,23,24

, our findings highlight the importance of 

population-specific investigations, as genetic and 

phenotypic distributions can vary significantly across 

different ethnic groups. This underscores the need for 

further research to elucidate the mechanisms 

underlying the observed associations and their 

potential health implications in the Bangladeshi 

population. 

 

Our study has some limitations. We used purposive 

sampling, which may limit generalizability. The 

sample  size,  though  adequate, was restricted  to  a  
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single hospital. Additionally, environmental and 

genetic factors influencing secretor status were not 

analyzed. Further multicenter studies with larger 

cohorts are recommended for broader validation. 

 

Conclusion 
 

This study demonstrates a significant association 

between ABO blood groups and secretor status 

among healthy blood donors, with blood group O 

exhibiting the highest secretor frequency. The 

findings suggest potential genetic and immunological 

linkages between blood group antigens and secretor 

phenotypes. These insights could have implications 

for transfusion medicine, disease susceptibility 

research, and personalized healthcare strategies. 

Further investigations with larger, diverse populations 

are warranted to validate and expand upon these 

observations for broader clinical relevance. The 

single-center design of this study and purposive 

sampling may affect generalizability. Potential 

confounding factors like diet, genetics, and infections 

were not assessed. The modest sample size limited 

subgroup analyses. Future multicentre studies with 

comprehensive demographic data could strengthen 

these findings. 
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