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Abstract 

Introduction: Diabetes Mellitus is a clinical syndrome characterized by hyperglycaemia due to absolute or relative deficiency of 

insulin. A blood group system consists of a group of antigens encoded by alleles at a single gene locus or at gene loci so closely 

linked that crossing over does not occur or is very rare. The finding of disease-blood group associations emphasizes the fact that 

there may be significant physiological differences between individuals of different blood types. 

Aim: This study was done to evaluate the prevalence of ABO and Rh positive blood groups among the male type 2 diabetes 

mellitus patients in greater Guwahati.  

Method: It was a population-based study done in greater Guwahati. 500 male type 2 diabetes mellitus subjects were selected 

according to inclusion and exclusion criterias. Their blood groups were determined using slide haemagglutination technique. 

Their random blood glucose levels of the subjects were also estimated.  

Results: It was found that he prevalence of ‘B’ Rh positive blood group among male type 2 diabetics was 41%. Similarly, 38% 

subjects belonged to ‘O’ Rh positive, 14% subjects belonged to ‘A’ Rh positive and lastly, 7% subjects belonged to ‘AB’ Rh 

positive blood group. 

Conclusion: The study suggests that ‘B’ Rh positive and‘O’ Rh positive blood groups are more prevalent ones than that of the 

‘A’ Rh positive and ‘AB’ Rh positive blood groups among the male type 2 diabetes mellitus patients in greater Guwahati.   
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Introduction 

American Diabetes Association has defined diabetes 

mellitus as a group of metabolic diseases 

characterized by elevated levels of glucose in the 

blood resulting from defects of insulin secretion, 

insulin action or both. Thus, Diabetes Mellitus is a 

clinical syndrome characterized by hyperglycaemia 

due to absolute or relative deficiency of insulin. 

Several distinct types of diabetes mellitus are caused 

by a complex interaction of genetics and 

environmental factors.
(1)

 Diabetes mellitus is 

generally divided as insulin-dependent diabetes 

mellitus (IDDM or type I), characterized by the 

body's failure to produce insulin and requires the 

person to inject insulin and non-insulin-dependent 

diabetes mellitus (NIDDM or type 2), characterized 

by high blood glucose in the context of insulin 

resistance and relative insulin deficiency.
(2)

 Type 2 

diabetes mellitus is a heterogeneous group of 

disorders characterized by variable degrees of insulin 

resistance, impaired insulin secretion, and increased 

glucose production. Distinct genetic and metabolic 
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defects in insulin action and/or secretion give rise to 

the common phenotype of hyperglycemia in type 2 

diabetes mellitus and have important potential 

therapeutic implications now that pharmacologic 

agents are available to target specific metabolic 

derangements.
(1)

  

The number of people with diabetes mellitus in India 

currently around 40.9 million is expected to rise to 

69.9 million by 2025.
(3)

 The worldwide prevalence of 

diabetes mellitus has risen dramatically over the past 

two decades, from an estimated 30 million cases in 

1985 to 382 million in 2013. Based on current trends, 

the International Diabetes Federation projects that 

592 million individuals will have diabetes by the year 

2035. The countries with the greatest number of 

individuals with diabetes in 2013 are China (98.4 

million), India (65.1 million), United States (24.4 

million), Brazil (11.9 million), and the Russian 

Federation (10.9 million).
(4)

 

 

Criteria for the Diagnosis of Diabetes Mellitus 

• Symptoms of diabetes plus random blood glucose concentration  ≥11.1 mmol/L (200 

mg/dL) or 

 

• Fasting plasma glucose ≥7.0 mmol/L (126 mg/dL) or 

 

• A1C ˃ 6.5% or 

 

• Two-hour plasma glucose ≥11.1 mmol/L (200 mg/dL) during an oral glucose tolerance test. 

                                            (Source: American Diabetes Association, 2011).  

 

A blood group system consists of a group of antigens 

encoded by alleles at a single gene locus or at gene 

loci so closely linked that crossing over does not 

occur or is very rare. An antigen collection consists 

of antigens that are phenotypically, biochemically, or 

genetically related, but the genes encoding them have 

not been identified.
(5)

 The chief blood groups are 

classical ABO blood groups and Rh blood groups. 

Discovery of the ABO system by  Landsteiner in 

1901 marked the beginning of safe blood transfusion. 

In ABO blood group system the four groups are 

determined by presence or absence of antigen A(α)  

and/or antigen B (β) on the red blood cells, and 

therefore, an individual is either group A, B, AB or O 

(O denoting the absence of antigen A and antigen 

B).
(6,7)

 The Rh (not Rhesus) system is the second 

most important blood group system in transfusion 

medicine because antigen-positive RBC’s frequently 

immunise antigen-negative individuals through 

transfusion and pregnancy. Individuals are grouped 

as either Rh 'positive' or Rh 'negative' based upon the 

presence or absence of the major D antigen on the 

surface of their red blood cells.    

Several researchers suggested  evolutionary  

significance of AB antigen because the frequencies of 

different ABO  blood  group  types  vary  across 

different populations, suggesting that a particular 

blood type confers a selection advantage (for 

example, protection against an infectious disease).
(8,9)

 

It is possible that it is not the presence of a given 
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blood type but rather the absence of the protective 

effect of other alleles that is responsible for disease 

development.    

Aims and objectives     

To evaluate the prevalence of ABO and Rh positive 

blood groups among the male type 2 diabetes 

mellitus patients in greater Guwahati. 

Materials and methods 

The study was performed during the period from 1
st
 

of September, 2015 to 31
st
 of July, 2016 for a 

duration of eleven months. 

Written and informed consent was obtained from the 

subjects before initiating the study. 

Selection of subjects 

Research design: - Community based cross sectional 

study. 

Study area: - Greater Guwahati (Near the Bhangagarh 

area which is one of the central zones of Guwahati 

city and the patients who came to Gauhati Medical 

College and Hospital from any of the regions of 

greater Guwahati area). 

Study population: - Community dwelling male 

population of age group 40 to 65 years. 

Sampling procedure : - Purposive sampling. 

Sample size : - 500 number of male type 2 diabetes 

mellitus patients.  

Inclusion criteria 

1. All ABO Rh positive blood group male 

subjects were selected.  

2. Only type 2 diabetes mellitus patients on 

hypoglycaemic treatment were selected. 

3. Age group – 40 to 65 years. 

4. No family history of hypertension, diabetes 

mellitus or other co-morbidities.  

5. Non-vegetarian males with a history of 

type 2 diabetes mellitus for more than two 

years.   

 Exclusion criteria 

1. All ABO Rh negative blood group male 

subjects.  

2. All females. 

3. Patients affected by cardio-vascular diseases 

or liver, respiratory, kidney or endocrinal 

disorders (other than diabetes mellitus), 

haematological disorders and/or neoplasms. 

4. Use of medications other than 

hypoglycaemic drugs. 

Subjects were tested for the following tests.   

Determination of blood groups   

Blood group was determined using slide 

haemagglutination technique. A small quantity (about 

1cc) of 1% sodium citrate solution in normal saline 

was taken in a watch glass. A free flowing sample of 

blood was obtained by pricking the finger with usual 

aseptic and antiseptic precautions. A few drops 

(nearly 4 to 5 drops) of blood were dropped into the 

watch glass containing the citrate solution. The blood 

was mixed thoroughly with the citrate solution. A 

clean glass slide wastaken. A drop of citrate solution 

was placed on one end of the slide and on the other 

end was placed a drop of anti-A serum with the help 

of a labelled dropper. This slide was labelled as anti-

A by a glass marking pencil. Similarly a drop of 

citrate solution and a drop of anti-B serum were taken 

at the two ends of another slide. This slide was 

labelled as anti-B. A drop of blood diluted with 

citrate solution was now added to each of these drops  

and was mixed with them with separate applicator 

sticks. After mixing they were left for half an hour 

for reaction to take place between agglutinin and 

agglutinogen.  At the end of half an hour the slides 

were examined by naked eye to see if there was any 

agglutination of red cells in the test samples. If there 

was any agglutination the red cells appear as isolated 
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coarse clumps of brick red colours due to hemolysis 

of red cells and liberation of haemoglobin as a result 

of agglutination.                                                          

 

Interpretation of result by slide haemagglutination technique. 

Reagents Interpretation 

Anti-A                                   Anti-B Group 

+                                            – A 

–                                         + B 

+                                            + AB 

–                                         – O 

                                       Key: ‘+’ = Agglutination, ‘–ʼ = No agglutination.             

 

 

In the same way Rh-grouping of the blood can be 

done by using serum containing anti-Rh (usually    

anti-D) agglutinin.  

Estimation  of random blood glucose concentration 

Under all aseptic and antiseptic measures, random 

blood glucose estimation was done using glucometer 

(OneTouch SelectSimple blood glucose monitoring 

system, LifeScan Europe, Division of Cilag GmbH 

International, 6300 Zug, Switzerland). 

Results 

In this study the following results were found 205  

patients out of 500 type 2 diabetes mellitus patients 

belonged to ‘B’ Rh positive blood group, so the 

prevalence  of blood group ‘B’ Rh positive among 

the type 2 diabetes mellitus patients is found to be 

41%. 190  patients out of 500 type 2 diabetes mellitus 

patients belonged to ‘O’ Rh positive blood group, so 

its prevalence is 38%. 70  patients out of 500 type 2 

diabetes mellitus patients belonged to ‘A’ Rh positive 

blood group, so its prevalence is 14%. 35 patients out 

of 500 type 2 diabetes mellitus patients belonged to 

‘AB’ Rh positive blood group, so its prevalence is 

7% (see table-1 and fig-1). 

 

Table-1:  This table shows the percentage of prevalence of ABO and Rh positive blood groups in male type 2 

diabetes mellitus patients. 

S. No. Blood group 

(ABO-Rh positive) 

No. of subjects out of 500 

subjects 

Percentage (%) of prevalence 

1. ‘B’ 205 41 

2. ‘O’ 190 38 

3. ‘A’ 70 14 

4. ‘AB’ 35 7 
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Fig-1: This figure shows the percentage of prevalence of ABO and Rh positive blo

mellitus patients. 

 

Discussion 

There is some evidence that ABO blood groups may 

be associated with certain diseases. Gastric cancer 

has been reported to be more prevalent in individuals 

with blood group A, peptic ulcer is more

there with group O.
(10)

 One of the best established 

blood group associations is that between blood type 

O of the ABO system and duodenal ulceration

although even this has not been confirmed in every 

investigation.
(12)

 As ischaemic heart disease has a 

strong association with duodenal ulcer, and as 

duodenal ulcer has a strong association with blood 

group O, one would expect to find an excess of O's 

among ischaemic heart disease patients

previously reported evidence for genetic mediation of 

components of the blood pressure control system

Blood group O is the most common group in India as 

evident from various studies. More than 60% of the 

population in India has blood group A and O. The 

'O' Rh positive

38%

'A' Rh positive

14%

'AB' Rh positive

7%
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although even this has not been confirmed in every 

As ischaemic heart disease has a 

strong association with duodenal ulcer, and as 

duodenal ulcer has a strong association with blood 

group O, one would expect to find an excess of O's 

among ischaemic heart disease patients.
(13)
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d evidence for genetic mediation of 

ure control system.
(14)

 

Blood group O is the most common group in India as 

evident from various studies. More than 60% of the 

population in India has blood group A and O. The 

least common group is AB blood group. In USA, 

England, Africa, Australia and Saudi Arabia majority 

of the people have blood A and O. Sex distribution 

had no significant association with the blood group. 

The recent studies have also shown similar results. 

Although numerous studies have revealed genetic 

influences on physiological mediators been defined 

and genetic markers have not been identified

The importance of the gene-environment interaction 

in disease development is unknown, but it may be 

responsible for the familial aggregation of apparent 

non genetic disorders. This is confounded by the fact 

that families share both genes and household 

environments. It is possible that it is not the presence 

of a given blood type but rather the absence of the 

protective effect of other alleles that is responsible 

for disease development. It is beyond the nature of 

the current investigation to discriminate between 

these alternative hypotheses.  

'B' Rh positive

41%

'AB' Rh positive

7%
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influences on physiological mediators been defined 
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environment interaction 

in disease development is unknown, but it may be 

familial aggregation of apparent 

non genetic disorders. This is confounded by the fact 

that families share both genes and household 

environments. It is possible that it is not the presence 

of a given blood type but rather the absence of the 

ct of other alleles that is responsible 
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In Tokyo, Naoto Egawa et al. found that the 

type 2 diabetes mellitus group had a higher frequency 

of blood group B.
(16)

 It is similar to the observation of 

Joseph A. Buckwalter and Henry et al. who analyzed 

high incidence of group B among diabetic patients 

which were in contrast with other studies done in 

Iowa city & Basrah city.
(17, 18)

 Yet another group of 

scientists found no difference between the different 

blood group frequencies in diabetic  patients. In 

western Algerian population, 280 patients with type 2 

diabetes mellitus and 271 healthy controls studied by 

Dali Sahi M et al. and they confirmed that there was 

no association between ABO/Rh blood group and 

diabetes mellitus.
(19)   

On the other hand, several investigators 

observed varying results. Anderson J and Lauritzen E 

found significant excess of group O among male 

diabetics. In diabetics female too, there was excess of 

group O but not significant.
(20)

 Jolly JG and Sarup 

BM et al. found significant preponderance of group O 

among diabetic patient.
(21)

 Again W.E. Jassim found 

significantly higher occurrence of blood group O than 

other groups in male and female patients in Baghdad, 

Iraq.
(22)

 Different clinical studies have shown that 

individuals of the O phenotype blood group are more 

susceptible to Diabetes mellitus diseases.  

But there are conflicting repoprts also. Dr. K 

Berg et al. did not find an association between 

diabetes mellitus and the ABO system, as reported in 

earlier literature.
(23)

 But Bibawi and Khatwa from 

Egypt found increased incidence of Group A and AB 

and a correspondingly lower incidence of B and O 

blood group in diabetes.
(24)

 Rahman M tested 3212 

diabetics for ABO blood groups and compared their 

frequency with normal (8936) subjects. The data 

were analysed statistically to detect any possibility of 

an association between ABO blood groups and 

diabetes mellitus. No such association was apparent 

in the subjects studied.
(25)

 Kapoor C et al. showed no 

statistically significant correlation in distribution of 

blood groups (ABO) and secretor status among 

diabetics as compared to controls.
(26)

 Lamey PJ 

studied 55 patients with type I diabetics and 50 with 

type II diabetes & found no significant difference in 

distribution of ABO blood groups between those with 

type I and these with type II disease.
(27)

  

The finding of disease-blood group 

associations emphasizes the fact that there may be 

significant physiological differences between 

individuals of different blood types. They may be of 

clinical interest and help in understanding the 

interactions of many of the factors affecting the 

diseases involved. It is unlikely that there exists any 

selective advantage, however, most of the diseases 

involved exhibit their major effects at the end of their 

productive period.
(28)

 

Conclusion 

This study has shown that the blood group ‘B’ Rh 

positive and ‘O’ Rh positive are more prevalent in 

type 2 diabetes mellitus patents as compared to  ‘A’ 

Rh positive and ‘AB’ Rh positive blood groups  in 

greater Guwahati.In this study the small sample size 

was a limitation. There is a prospect of performing  a 

large scale study with ABO and Rh positive as well 

as ABO and Rh negative blood grouped type 2 

diabetes mellitus subjects including both male and 

female subjects from different parts of the state or the 

North-Eastern region or the other regions or parts of 

the country or even internationally as it will give 

more insight into the relationship between different 

ABO and Rh positive and negative blood groups with 

that of hypertension. A further study is needed to 

evaluate whether blood group is an etiological factor 

of type 2 diabetes mellitus. For this, equal number of 
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subjects for each blood group is to be taken and then 

after that from the equal number of subjects from 

each blood group the number of type 2 diabetes 

mellitus subjects to be identified. As our study has 

shown the prevalence of type 2 diabetes mellitus is 

more in some particular blood groups than in others 

so by utilizing this knowledge certain precautions can 

be taken against type 2 diabetes mellitus in the 

individuals belonging to more type 2 diabetes 

mellitus susceptible blood groups right from their 

childhood. Lastly, if we can understand the genetics 

involving ABO and Rh blood groups and type 2 

diabetes then even genetic level anti-type 2 diabetes 

mellitus  interventions may become possible in the 

near future. 
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