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Abstract

The main purpose of this study was to find out a possible association between ABO blood groups or Rh and diabetes
mellitus (DM) in the local population of eight (8) different towns of Karachi, Pakistan. For this purpose a survey was
carried out in Karachi to have a practical observation of these towns during the period of 9 months from June 2019
to Feb. 2020. Out of eighteen (18) towns of Karachi, samples (N= 584) were collected from only eight (8) Towns of
Karachi and gave a code-number to each town. Diabetic group sample was (n1=432) & pre-diabetes sample was
(n2 =152). A standard Abbot Company Glucometer for Random Blood Sugar (RBS) and Fasting Blood Sugar (FBS)
tests, standard blood anti sera were used for ABO/Rh blood type. Health assessment techniques were performed
ethically by taking informed consent from all registered subjects. Finally data was analyzed by SPSS version 20.0. In
our current study, the comparison of ABO blood groups frequencies between diabetic and pre-diabetic individuals
were carried out. The percentage values of blood Group-B as given as: (32% in DM vs. 31% in pre-diabetics), followed
by blood Group-0 as: (18% in DM vs. 11% in pre-diabetics). Contrary to Group-“B” & “0O”, blood Group-A and Group-AB
were distribution percentage higher pre-diabetic as compared to DM patients, as given as: Group-A (32% in pre-
diabetics vs. 26% in DM) & Group-AB (26% in pre-diabetics vs. 24% in diabetic’s patients). In addition, percentage
distribution of Rh system was also calculated, in which Rh+ve Group was high and more common in DM patients as
compared to pre-diabetics; numerically given as: Rh+ve Group (80% in DM vs. 72% in pre-diabetics). Different views
and dimensions of the research topic were studied through literature support, some have found no any association
and some established a positive association still some were not clear in making a solid conclusion. It is concluded
that DM has a positive correlation with ABO blood groups, and people with Group-B have increased susceptibility
to DM disease.
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Resumo

0 objetivo principal deste estudo foi descobrir uma possivel associa¢do entre grupos sanguineos ABO ou Rh e diabetes
mellitus (DM) na populagdo local de oito (8) diferentes cidades de Karachi, Paquistdo. Para tanto, foi realizado um
levantamento em Karachi para observacdo pratica dessas cidades durante o periodo de 9 meses de junho de 2019
a fevereiro de 2020.De dezoito (18) cidades de Karachi, as amostras (N = 584) foram coletadas de apenas oito (8)
cidades de Karachi e deram um néimero-cddigo para cada cidade. A amostra do grupo de diabéticos foi (n1 =432)e
a amostra de pré-diabetes foi (n2 = 152). Um glicémetro padrdo da Abbot Company para testes de agiicar no sangue
aleatério (RBS) e agticar no sangue em jejum (FBS), antissoros de sangue padrao foram usados para o tipo de sangue
ABO | Rh. As técnicas de avaliagdo de satide foram realizadas de forma ética, tomando o consentimento informado
de todos os individuos registrados. Finalmente, os dados foram analisados pelo SPSS versao 20.0.No presente estudo,
foi realizada a comparacdo das frequéncias dos grupos sanguineos ABO entre diabéticos e pré-diabéticos. Os valores
percentuais do sangue do Grupo-B sdo dados como: (32% em DM vs. 31% em pré-diabéticos), seguido pelo sangue
do Grupo-0 como: (18% em DM vs. 11% em pré-diabéticos). Ao contrario dos Grupos “B” e “0”, sangue do Grupo-A
e Grupo-AB tiveram distribui¢do percentual maior de pré-diabéticos em comparagdo com pacientes com DM, dado
como: Grupo-A (32% em pré-diabéticos vs. 26% em DM) e Grupo AB (26% em pré-diabéticos vs. 24% em pacientes
diabéticos). Além disso, também foi calculada a distribui¢do percentual do sistema Rh, no qual o Grupo Rh + ve foi
elevado e mais comum em pacientes com DM em comparagdo aos pré-diabéticos; dados numericamente como:
Grupo Rh + ve (80% em DM vs. 72% em pré-diabéticos). Diferentes visdes e dimensdes do tema de pesquisa foram
estudadas com o suporte da literatura, alguns ndo encontraram nenhuma associacao e alguns estabeleceram uma
associagao positiva, embora alguns ndo estivessem claros em fazer uma conclusdo sélida. Conclui-se que o DM tem
correlagdo positiva com os grupos sanguineos ABO, e as pessoas com o Grupo B tém maior suscetibilidade a doenga DM.

Palavras-chave: grupos sanguineos ABO, grupo Rh, diabetes mellitus (DM), pré-diabetes, DM1, DM2, DMG,
hiperglicemia.
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1. Introduction

Diabetes is a metabolic disease that causes increased
blood sugar level called hyperglycemia. Pathophysiology
of DM, it can be classified into two common types.
In type-I Diabetes Mellitus (TIDM) there is unavailability
of insulin hormone in the patient’s blood., insulin
hormone is not available in the blood of type-I diabetic
patients, to overcome this deficiency, insulin injection is
necessary for the patient affected with TIDM. Therefore,
T1DM was previously called Insulin Dependent Diabetes
Mellitus (IDDM). In addition rather a new term Latent
Autoimmune Diabetes of Adult (LADA) is a condition in
which T1DM develops in adults are frequently initially
undiagnosed as having T2DM, based on age rather than
cause. In Type-2 DM, pancreatic p-cells are capable to
secrete enough amount of insulin hormone, but there is
a defect at the receptor site, that hinders or resists in its
function or physiology. In spite of presence of sufficient
amount of insulin hormone in the blood, it is not working
properly and cannot help blood glucose to enter into the
cell or tissue. As a result, blood glucose level rises called
hyperglycemia due to this insulin receptor blockage or
resistance. T2DM ranges from relative deficiency of insulin
secretion to insulin resistance. As Patient does not need
insulin injection in T2DM; hence this type of DM was
previously called as Non-Insulin Dependent Diabetes
Mellitus (NIDDM) (Kumar et al., 2010). The majority of the
382 million people with diabetes are aged between 40 —
59 and 80% of them are live in low-and middle-income
countries. All types of DM are on the increase, Type 2 DM
in particular: The number of people with diabetes will
increase by 55% by 2035 (IDF, 2015).

In 1900, Karl Landsteiner (1900) discovered ABO
blood group system and he also succeeded to identify
four types of blood groups group A, group B, group AB,
and group O respectively. Each allelic form of ABO blood
groupsis A, B, AB and O respectively, each of them has the
responsibility to produce its own glycoprotein. The gene
that is responsible for the determination of ABO blood
type is present on chromosome number-9 and is called
ABO Glycosyltransferase (Sharma et al., 2014).

Since the discovery of ABO system by Karl Landsteiner
in 1900, many researchers took their interest to conduct
their own research studies to find out any association
of ABO blood group with diseases. Genetic Science have
confirmed that some genetic factors are involved which
cause Diabetes Mellitus (DM). Similar strong evidences do
exist that ABO/Rh blood systems are genetically determined
as described earlier. Hence, DM and ABO/Rh blood system
both have a common association/linkage with genetic
integrations & both have their respective genetic factors/
genes (Kumar et al., 2015).

Despite that some epidemiological studies discussed
the linkage between ABO blood group and the risk of
developing diabetes mellitus, but findings were not
consistent and not yet clarified. Therefore, this study
designed to evaluate the association between ABO blood
group and diabetes mellitus.
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2. Materials and Methods

The study was to conduct after the approval from the
ethical committee of Federal Urdu University of Arts Science
and Technology (FUUAST). Present study was conducted
to identify a possible link between ABO/Rh blood groups
with DM among population residing in different towns
of Karachi city, Pakistan. For this purpose, a nine-month
survey was carried out starting from June, 2019 till Feb,
2020 for data collection. Karachi city has been divided
into 18 different towns, from which we randomly selected
eight (8) towns. Fifty four blood samples of DM both male
and female were collected from randomly selected towns
to check ABO/Rh blood group. One fifty two samples of
pre-diabetic individuals are included in this study. Then
to each randomly selected town a specific code number
(Table 1) was given to make it easy for computer data
entry. Karachi Map with location of Towns as mentioned
in the Figure 1.

2.1. Inclusion criteria

Diabetic and Pre-diabetic patients of Karachi from
different ethnic groups e.g. Sindhi, Pathan, Punjabi, mahajar,
Burhui, Sariki and Balochi etc. were included in the sample
selection of the research study. Both genders i.e. Males and
Females whose ages were from 40 to 70 years old were
included in this study. In this research study we included
diabetic patients regardless of its types and regardless of
any ethnic group, religion, creed, color or race etc.

2.2. Exclusion criteria

All Non-Diabetic (below border line values) patients
were excluded in sample collection. Similarly, all diabetic
patients & Pre-diabetic individuals, both males and females
whose ages were less than 40 years and more than 70 years
were also excluded from sample selection and were not
the focus of this research study.

2.3. Questionnaire as a data collection tool

This questionnaire was comprised of different
components necessary for data collection. One component
was addressing the date related to participant’s address,
demographic data, height & weight. The second component
was concerning to participant’s/respondent’s family

Table 1. Name of selected towns and their code no.

S.No. Town Name Code No.

1 Kemari Town 1
S.LT.E Town
Baldia Town
Orangi Town
Layari Town
Saddar Town

Jamshed Town

O N o U WwWN
O N o U WwWwN

Gulshan
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Figure 1. Showing Location of 18 different towns in Karachi.

history of Diabetes Mellitus (DM). The third component
of questionnaire was related to participant’s Blood/Rh
groups’ tests (ABO/Rh blood system) and blood glucose
tests (RBS/ FBS tests).

2.4. Informed consent

During data collection at the field work, ethical
considerations and principles were kept in mind to conduct
a safe and ethically legal research study. The risk & benefit
of the research study was explained to all participants of
the study and written informed consent was obtained
irrespective of their age, gender, ethnicity or socio-economic
status from all individuals enrolled in the research study.
From each registered study participants a proper history
was taken through interviewing. The subject was then
thoroughly examined, performed tests required for research
study and finally collected information data was recorded
in a data schedule notebook.

2.5. Data collection techniques

A sample of (N= 584) participants was collected from
8 different towns of Karachi city. From out of 18 towns
we select eight towns and gave code number to each
town as given in the Table 1. Out of 584 participants,
432 were actually diabetic patients those were already
diagnosed as Diabetes Mellitus (n1), and the remaining
152 were pre-diabetes/ borderline who apparently had
high blood glucose level but were not fulfilling the criteria
to be diagnosed as DM (n2). The samples were randomly
collected from the general population as well as patients
who were visiting local diabetic clinics available in the
each town under study.

The blood glucose tests of study subjects both
random blood sugar (RBS) or fasting blood sugar (FBS)
were performed by a standard authentic blood glucose
detecting-device or Glucometer made by the Abbot
Company. However RBS or FBS were performed accordance
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to subject or patient availability and feasibility. Similarly,
the ABO or Rh blood grouping tests were done according to
the slide agglutination and antisera method; as described
in the literature’s leaflet by the maker of the high titer
standardized commercial antisera company. The blood
pressure (BP), height (ht.), weight (wt.), body mass index
(BMI) variables were also measured under the guidance of
standard assessment techniques and procedures.

2.6. Validity & reliability

The data was confirmed from all participants and
ensured its validity. A valid standard Glucometer of the
Abbot Company was used. Glucometer is a device used for
blood glucose tests (for both RBS & FBS) was used to test
participant’s blood sugar level e.g. Random Blood Sugar
(RBS =200 mg/dl) and Fasting Blood Sugar (FBS > 126 mg/dl)
in our research study.

Similarly, standard blood anti-sera were used for
ABO/Rh blood groups. Furthermore, if there found some
doubt in RBS/FBS result values of a participant or if not
remembering their blood type or group, then re-assessment
and re-confirmation of the data was focused on to ensure
the reliability of the data which was analyzed further
through SPSS version 20.0

3. Results

According to our selected criteria, we had selected
only those age group of people whose age was failing
in the range between 40 to 70 years. If we compare the
average age of DM with pre-diabetics observed minor
differences between the two age groups. This difference
reflects that pre-diabetics population will get or may get
diabetes mellitus in near future (Table 2). Observed data
of average height shows had no significant change or
difference between two groups i.e. diabetes mellitus and
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pre-diabetics (Table 3). The calculated data given in the The average RBS of DM participants who were living in
Table 4 shows no significant relation of weight between  the eight different towns of Karachi, data illustrates that
diabetes mellitus and pre-diabetics. Table 5. Illustratesa  people who were living in Layari Town (code no. 05) had
minor fluctuation in the average B.P value between DM  the highest average Random blood Sugar (RBS) 266 mg/dl
and pre-diabetics group. among all eight different towns of Karachi, while both

Table 2. Average age of DM and Pre-diabetic individuals of eight towns.

Town Diabetic Pre-Diabetic
Code # Mean Mode Median SD SE Mean Mode Median SD SE
1 51.0 45 52 6.49 0.88 48 45 45 5.9 13
2 49.7 45 50 713 0.97 51.8 56 56 8.5 19
3 49.0 47 475 6.16 0.84 50.2 46 48 71 1.6
4 56.8 55 55 9.29 1.26 66.3 80 66 9.6 22
5 50.7 50 50 4.78 0.65 50.1 50 50 5.0 11
6 515 53 52 4.15 0.56 50 49 49 4.0 0.9
7 491 45 49 5.50 0.74 47.6 45 45 5.7 13
8 51.9 50 51.5 3.84 0.52 54.0 55 54 34 0.7
Over all 51.2 50 50 6.53 0.31 52.2 55 51 8.5 0.6

# = Number, SD= Standard deviation, SE= Standard error.

Table 3. Average height of DM and Pre-diabetic individuals of eight towns.

Town Diabetic Pre-Diabetic

Code # Mean Mode Median SD SE Mean Mode Median SD SE
1 5.5 5.5 5.5 0.15 0.02 5.5 5.5 5.5 0.20 0.04
2 5.7 5.6 5.6 0.22 0.03 5.7 5.6 5.7 0.20 0.04
3 54 5.9 54 0.44 0.06 54 5 5.2 0.42 0.09
4 5.5 5.6 5.6 0.29 0.04 54 5 53 0.47 0.10
5 5.5 5.6 5.6 0.17 0.02 5.5 54 5.5 0.18 0.04
6 5.6 5.5 5.6 0.17 0.02 5.6 5.5 5.6 0.17 0.04
7 54 54 5.5 0.19 0.02 5.5 5.5 5.5 0.23 0.05
8 54 54 54 0.16 0.02 54 53 5.5 0.16 0.03

Over all 5.5 5.6 5.5 0.2 0.1 5.5 5.5 5.5 0.3 0.02

# = Number, SD= Standard deviation, SE= Standard error.

Table 4. Average weight of DM and Pre-diabetic individuals of eight towns.

Town Diabetic Pre-Diabetic

Code # Mean Mode Median SD SE Mean Mode Median SD SE
1 79.3 80 80 7.8 11 80 80 80 9.1 21
2 77 82 80 9.4 11 74 68 72 6.5 15
3 72 70 72 9.4 11 77 70 75 12 2.7
4 86 80 87.5 14 19 80 95 82 12.7 3
5 80 82 81 7.3 1 75 76 78 124 2.8
6 81 78 80 6.4 1 77 75 78 8 18
7 83 80 82 7.2 1 84 80 85 13.2 3.2
8 80 80 80.5 6.1 0.8 81 78 80 6.6 15

Over all 79.8 80 80 9.5 0.5 79 80 80 10.6 0.8

# = Number, SD= Standard deviation, SE= Standard error
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Table 5. Average BP of DM and Pre-diabetic individuals of eight towns.

Diabetic Mellitus Systolic/Diastolic

Pre-Diabetic Systolic/Diastolic

Town Code #
Mean SD Mean SD SE
1 141/88 11/6 1.5/0.5 137/87 10/6 2.3/14
2 141/89 12/9 1.6/1.2 137/89 7.5/4 171
3 126/83 11/9 1.5/12 134/87 10.7/7.3 2.5/1.7
4 138/90 20/11 2.7/15 149/90 28/11.3 6.5/2.6
5 144/88 8/5 11/0.7 139/89 8.7/5.7 2/13
6 146/89 9/5.2 1/0.7 140/88 8/4 1.6/1
7 142/87 8/6.4 11/1 142/87 11/9 2.5/2.1
8 143/87 7/5.8 0.8/1 137/83 8.7/4.7 2/1
Over all 140/87 13/7.7 0.4/0.6 139/88 13.6/8.4 1.1/0.7

# = Number, SD= Standard deviation, SE= Standard error.

Jamshed (code. 07) & Gulshan-e-Igbal towns (code no.
08) sample population with diabetes mellitus (DM) had
the second highest average Random blood Sugar (RBS)
which was 262 mg/dl. The minimum average RBS among
diabetes mellitus (DM) patients were found in the Baldia
town (code no. 03) that was 187 mg/dl. But overall in all
eight different towns of Karachi. The average Random
blood Sugar (RBS) distribution among total population
was approximately 246 mg/dl. Similarly the average RBS in
Pre-diabetics individuals who were living in eight different
towns of Karachi. The data of pre-diabetic persons who
were residence of Saddar Town (code no. 06) had the
highest average RBS (190 mg/dl), while the second highest
average RBS in pre-diabetic individuals that were living
in Baldia town (code no.3) was found to be 185 mg/dl.
However, S.I.T.E’s town (code no. 02) population with
pre-diabetics had the lowest average RBS (152 mg/dl).
Persons with pre-diabetic had an average 176 mg/dl
RBS in overall population. This difference of average RBS
reflects that pre-diabetics population was at high risk
to be diabetic patients in coming year or near future.
Over all distribution of Blood groups in all eight towns of
Karachi were as; (A+=87), (A- = 26), (B+ =118), (B- = 20),
(AB+ = 84), (AB- = 22), (O+ = 56) & blood group (0- = 19)
recorded respectively. The above values of ABO & Rh
blood depict that blood group (B+ =118) was noted to be
the highest group in ABO/Rh blood group system while
blood group (A+ = 87) which was the second highest or
intermediate group in ABO/Rh blood group system and
blood group was noted as (AB+ = 84) which stood at third
place or low level among total population. Finally, the least
or the lowest common blood groups among all participants
(N=432)in the research study were blood group (O-=19) &
blood group (B- = 20) respectively. Thus blood group (O-)
which was equal to 19 was the lowest number in selected
towns of Karachi city (Table 6).

According to central tendency theory, values of mean,
mode & median always fall in the center of bell shaped
diagram which reflects average normal distribution
of sample population. Table 4 shows overall average
distribution of ABO and Rh blood groups among different
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towns of Karachi, the highest values showed was presentin
blood group (B+=118) of diabetic patients and percentage
was 27.3% in Blood group B in all eight towns of Karachi.
Similarly, the second intermediate/middle highest
values in Table 4 of ABO/ Rh blood groups was blood
group A (A+=87). The second last minimum values in
ABO/Rh blood group was (B- = 20). The last lowest or the
minimum mean values in ABO/Rh blood group was blood
group (O - = 19) and percentage = 4.3% respectively in
all eight (08) different towns of Karachi city of Pakistan.
The individual random distribution of ABO and Rh blood
group system in each town in pre-diabetic patients who
were living in the eight (8) different towns of Karachi,
according to data equal number (19) of pre-diabetic persons
(without gender selectivity) were randomly selected from
each town of Karachi those were not previously diagnosed
as diabetes mellitus (DM) and were called pre-diabetics.
Similarly, overall total distribution of ABO and Rh
blood groups in pre-diabetic participants, along with
other parameters have also been given in Table 6 which
were: blood group (A+) = 37, (A-) = 12, (B+) = 33,
(B-) = 14, (AB+) = 30, (AB-) = 09, (O+)= 09 & blood group
(0-) =07 respectively. It means that the highest common
group in ABO & Rh blood groups system was A+ (37)
with 24%, the second highest common blood group was
(B+) = 33 with 21% while the least common blood group
among pre-diabetic clients in eight different towns of
Karachi was (0-) = 07 with 4.6% as displayed in Table 6.
The contingency table (6) shows that the Observed
frequencies (fo) of Rh group was higher in diabetic
patients because of the larger random sample (n1 = 432)
than Pre-diabetic random sample (n2 = 152). However,
the Observed frequency (fo) of Rh+ve groups was higher
[Rh+ve = 345 (79%)] in DM group than Rh-ve diabetics
patients [Rh-ve = 87 (21%)]. Overall diabetics sample
(n1 = 432) collected randomly from eight different sites
of Karachi (Table 7).
The Expected frequencies (fe) of Rh group was higher
in diabetics because of larger random sample (n1 = 432)
than Pre-diabetic sample (n2 = 152). However, the Expected
frequency (fe) of Rh+ve groups group was higher within
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Table 6. Distribution of ABO and Rh groups in DM and Pre- diabetics in 8 towns.

Cl\‘l’:'e Groups A+ A- B+ B- AB+ AB- o+ o- Total
1 DM 9 5 15 3 3 5 5 54
Pre-Diabetic 5 2 4 1 4 1 1 1 19
2 DM 15 0 15 2 10 3 6 3 54
Pre-Diabetic 4 3 4 1 3 2 0 2 19
3 DM 12 3 13 4 9 4 7 2 54
Pre-Diabetic 4 2 3 3 3 1 3 0 19
4 DM 16 0 16 0 12 0 9 1 54
Pre-Diabetic 7 0 5 0 5 0 0 2 19
5 DM 10 4 14 3 10 5 6 2 54
Pre-Diabetic 6 0 5 2 3 1 3 0 19
6 DM 8 4 15 3 1 3 8 2 54
Pre-Diabetic 3 2 5 2 4 2 0 1 19
7 DM 8 4 17 1 12 2 8 2 54
Pre-Diabetic 4 2 3 3 3 1 2 1 19
8 DM 9 6 13 4 1 2 7 2 54
Pre-Diabetic 4 1 5 2 5 1 1 0 19
Table 7. Observed frequencies ({,) of Rh groups in DM and Pre-diabetic.
Rh group DM (f,) Pre-diabetes (f,) Total (f,)
Rh positive 345 110 455
Rh negative 87 42 129
Total 432 (n1) 152 (n2) 584 (N)
Table 8. Expected frequencies (f,) of Rh groups in DM and Pre-diabetic.
Rh group DM (f,) Pre-diabetes (f,) Total (f,)
Rh positive 337 118 455
Rh negative 95 34 129
Total 432 (n1) 152 (n2) 584 (N)

diabetic individuals (Rh+ve = 337) than Rh-ve diabetics
(Rh-ve =95) Overall diabetics sample (n1 =432) collected
randomly from eight different locations of Karachi (Table 8).

In a nutshell, we say that among all ABO blood Groups;
Group-B is the highest in percentage distribution in diabetes
mellitus (DM) group as compared to pre-diabetic group.
The percentage values of blood Group-B in diabetic group
versus pre-diabetic group as given as: blood Group-B (32%
inDM vs.31% in pre-diabetics), followed by blood Group-O
(18% in DM vs. 11% in pre-diabetics). Our current study
concludes that individuals with blood Group-B are more
likely to have DM, whereas a blood Group-O is less likely to
have DM. Contrary to blood Group-B and Group-0, blood
Group-A and Group-AB both were higher in Percentage
distribution in pre-diabetic clients as compared to DM
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patients, as give as: blood Group-A (32% in pre-diabetics
vs. 26% in DM), followed by blood Group-AB (pre-diabetics
26% vs. 24% diabetic’s patients). In addition to ABO blood
Groups, percentage distribution of Rh system was also
calculated, which showed high percentage distribution of
Rh+ve group high and was more common in DM patients
as compared to pre-diabetics clients: numerically as shown
as Rh+ve Group (80% in DM vs. 72% in pre-diabetics).

4. Discussion

Several researchers have tried with their extensive
studies to investigate a possible association between
ABO and Rh blood Groups and diabetic mellitus (DM).

Brazilian Journal of Biology, 2024, vol. 84, 252952



But we found different views of different researchers in
their studies, related to association of blood groups or
Rh with DM.

In the literature review we found that different results
have been proved as unclear, variant and inconsistent from
one study to another study, from one country to another
country, from one region to another region or even from
one city to another city. Ganesan and Gani (2014) pointed
out in their article that there was a significant difference
between healthy subjects and diabetic patients in blood
group B and Rh positive groups.

Although, some researchers have found some
relationship but they were not so clear in their conclusion.
Researchers have described that AB blood group was
significantly more frequent in type 1 DM and blood group
A was more frequent in type 2 DM. They further also
highlighted that the frequency of Rh -ve was significantly
more frequent in diabetics as compared to the control
group in their studied population. They argued their
view point that the mechanism with which ABO or Rh
blood groups affect diabetes mellitus (DM) was poorly
understood (Oner et al., 2016)

In contrast, there are some studies available which
have not shown any constant relationship in a particular
blood group and could not succeed to establish any
association between ABO or Rh blood groups with DM.
A study conducted in Algeria shows blood groups did not
differ significantly between the type 2 DM patients and the
control subjects in the Algerian population (Dali et al., 2011).

Another study finding revealed that there is a positive
interrelation between the blood groups and DM study was
conducted in Qatar, shows an association between ABO
blood group and diabetes mellitus (DM). They have argues
with supportive literatures and concluded that blood group
B was significantly more common in diabetic patients
as compared to healthy population. Further they have
concluded frequency of blood group-B was significantly
high in diabetic male and among females the frequency of
both blood group-A and blood group-B was significantly
higher as compared to non-diabetic healthy population.
Bener & Yousafzai have concluded that ABO antigens were
associated with diabetes mellitus (DM). DM was more
common in individuals with blood group-B (Bener and
Yousafzai, 2014). Our findings are similar to Kamil et al.,
(2010) they described blood group-A was less common as
in our current study and shows negative association DM.

Sharma et al. (2014) reported in his results findings
of their studied that was conducted in Jodhpur city of
Rajasthan to evaluate the relationship of ABO blood
groups with DM. Sharma and his colleague have shown
negative association and have concluded that there was no
association existed ABO blood groups and any type of DM.

We do have some evidences to support our current
findings, Bener and Yousafzai (2014) have established a
positive relationship and have suggested that ABO blood
Antigens are associated with diabetes mellitus (DM). In their
study findings, blood group-B was more common in DM
patients as compared to pre-diabetic group.

Two other studies have been carried out by two different
researchers one study conducted in Malaysia (Kamil et al.,
2010) and the other study was conducted by Jaggi and
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Yadav (2014) in India. These studies also have reported
similar findings of higher frequency of blood group-B
among diabetic patients.

Besides above foreigner’s investigator’s results findings,
Qureshi and Bhatti (2003) from Pakistan also have
demonstrated an association of higher frequency of blood
group-B in DM as compared to pre-diabetics individuals.
Meo et al. (2016) have established positive association
of ABO/Rh blood groups with DM and showed increased
frequency of blood group-B followed by blood group-O
in diabetic patients.

On contrary, a study conducted in Pakistan revealed
that blood group AB was more frequent in diabetes than
blood group-A and blood group-B. Studies regarding
the association between ABO blood groups and DM
are inconclusive. While some of the studies reported
an evidence against the presence of any association
existing between ABO and DM. The possible explanation
of conflicting results regarding the association between
ABO blood groups and DM could be racial and geographical
variations playing role in the genetic expression of the
disease. Previous study has reported that the frequency
of ABO blood group vary across different populations with
respect to gender.

5. Conclusion

It is concluded that DM has some association ABO
blood groups, and people with Group-B have increased
susceptibility to DM disease. However, these findings
are not significant to decide a solid conclusion. This may
have some other genetic factors which may need further
extensive and elaborative investigation.
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