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Abstract
Cases of Diabetes II have been rising in Saudi population. The main objective of our study was to analyze the relationship between the inheritance of ABO blood 
group and Rh factors and the development of type 2 diabetes (T2DM) in male population of Hail region of Saudi Arabia. Random community survey of about 
200 local educated youth (under 18) and non-college going adults revealed high prevalence of diabetes II among adult male population (27.5%) as compared to the 
educated youth population (5.5%).

In this study we first looked at the distribution of ABO and Rhesus (Rh) blood group antigen data of 490 non diabetic control group (283 females (57.7%) and 207 
(42.4%) male and compared it with 342 diabetes type 2 patients (214 females and 128 male) who were admitted to the Diabetic clinic of King Khaled Hospital in 
Hail Saudi Arabia between 2008 and 2015. Out of 342 patients 214 (62.6%) were females and 128 (37.4 %) were males.

Our results show that out of 207 control non diabetic individuals (males only) 6 were A- (2.89%), 43 were A+ (20.8%), 2 were AB- (0.96%), 9 were AB+ (4.3%), 7 
were B- (3.38%), 44 were B+ (21.2%), 7 were O- (3.4%) and 89 were O+ (42.9%). So in control population O+ was the most prevalent blood group (42.9%) and B+ 
was the second most prevalent blood type (21.2%).

Next we wanted to see if the blood group distribution patterns are similar among T2DM patients. Analysis of our results show that 2.3% of T2DM male patients 
were A-, 22.65% were A+, 0% were AB-, 4.7% were AB+, 0% were B- but 30.5% were B+ as compared to the 21.2% B+ among control group. Only 0.78% were O- 
and 39.1% were O+. When we looked at the distribution of Rh antigen in the control population we found 89.4% people to be Rh+ and 10.6% Rh- however among 
diabetics 96.9% patients were Rh+ and 3.13% were Rh-. These results suggest a 3.4 fold decrease in Rh- individuals among diabetics (3.13% Rh-) as compared to 
the control population (10.9% Rh-).

So in conclusion percentage of Rh- individuals among T2DM male patients is reduced by 3.4 fold (3.13% Rh-) as compared to the control group (10.6% Rh-). Our 
results also show that blood group B+ is expressed in much higher percentage in diabetics (30.5%) as compared to the controls (21.2%). Additionally O+ is expressed 
in 42.9% controls but show a slight yet significant reduction in its distribution (39%) among T2DM patients. These results suggest that B+ offers least resistance to 
male T2DM patients and O+ provides a slight resistance to diabetes.

Introduction
Obesity is growing very rapidly in many countries around the 

globe. According to the World Health Organization (WHO) bulletin, 
in 2014, there were more than 1.9 billion overweight adults in the world 
(WHO 2015 updates). WHO study further adds that in 2014, 39% of 
the adults (above the age of 18) were overweight and 13% were found to 
be obese. Like many other countries obesity is growing at an alarming 
rate in Saudi adult and youth population [1-4].

Obesity is considered to be a high risk factor for many serious 
illness and deaths around the globe. If obesity is not controlled, it 
can eventually lead to serious health problems across the globe, such 
as hypertension, heart diseases, and diabetes type II to name just a 
few. According to the International Diabetes Federation there are 

387 million people who have diabetes out of which 37 million live in 
MENA (Middle East and North Africa Region) region. According to 
the recent studies individuals who are diagnosed with diabetes spend 
tenfold more in healthcare expenses ($3686) as compared to the people 
without diabetes ($380) [5].
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For years many home remedies and natural therapies have been 
used to control diabetes. According to earlier studies vinegar improved 
sensitivity to insulin in diabetes II patients with high carbohydrate meal 
[6] and fasting glucose concentrations in type II diabetes patients [7]. 
In a similar type of study (unpublished observation) we [1] gave two 
table spoon of natural apple cider vinegar ten minutes before breakfast 
and saw a dramatic reduction in the blood sugar levels of up to 28.9% in 
diabetes type II Saudi patients of Hail region as compared to the sugar 
levels (2 hours post breakfast) in same patients without apple cider [1]. 

Since T2DM is prevalent among adult Saudi population [1,2,8] we 
decided to analyze if there is any correlation between the inheritance 
of ABO (A, B, AB, and O) and Rhesus antigen (Rh+ and Rh-ve) blood 
group distribution in normal adult male (control) Saudi population as 
compared to the male T2DMpatients. 

We inherit our blood groups from our parents. It is important to 
know our blood groups before receiving and or donating blood because 
transfusion of the wrong blood type can be fatal to the recipients. 

Genes for ABO antigen are located on chromosome 9 and have three 
different alleles (A, B and O) that encode different glycosyl-transferases 
enzymes with specificities to different substrates thus determining our 
blood types [9], and the Rhesus antigen (D) gene is located on human 
chromosome 1. According to earlier studies [10] frequencies and the 
distribution of ABO blood groups tend to vary among individuals of 
different countries and there are major differences in the distribution 
of ABO and Rh (D) antigens between individuals living in different 
countries. Even populations with different ethnic backgrounds tend to 
show variations in their blood group frequencies. The reason or reasons 
for these differences in blood group distribution among different 
populations are not clearly understood.

Study design
Obesity and the family history are believed to be one of the most 

important factors in the development of T2DM. We have previously 
shown prevalence of obesity and diabetes in Hail region of Saudi Arabia 
[1-4] we wanted to further investigate the reason for these alarmingly 
high rates of child and adult obesity and the development of T2DM 
in Saudi Arabia. Recent studies [11] suggest a possible role of ABO 
and Rh blood groups in the development of diabetes. To date no such 
studies have been performed in Saudi Arabia. Therefore in this study 
we investigated the relationship between the inheritance of ABO and 
Rh blood group antigens and the development of diabetes II among the 
Saudi male population. 

For this study no animal or human samples were utilized. Only 
T2DM patient’s family history and blood test results on HbA1c 
analysis and the blood group analysis test results were collected from 
local diabetes clinics for this study. 

Hyperglycemia and high fasting sugar levels were used as the major 
criteria for diagnosis of T2DM and patient selection. Consistent high 
HbA1c levels (above 6.5) were considered as the main criteria for 
selecting the patients for this study. The study plans were submitted 
and approved by the Ethical Review Committee at College of Medicine, 
University of Hail.

Methods
A community survey was done and a questionnaire was used and 

randomly distributed to analyze the prevalence of diabetes among male 
and female members of the Hail community. We also analyzed the 

ABO blood group data of 490 controls (non-diabetic) and 544 T2DM 
who were admitted to the diabetes clinic in King Khaled Hospital in 
Hail Saudi Arabia between, the years 2008-2015. Out of 544 patients 
288 (52.9%) were females and 256 (47%) were males. We recorded 
the age, gender and HbA1c levels of diabetes patients. Additionally 
we recorded blood pressure levels and the blood group types of these 
patients. Blood group data was collected by my IVth year students 
Ibrahim Hamad Al-Wakid, Abdul Rahman and Dr. Maram Nasser, Dr. 
Ashjan Muhammad Almhanna, and Dr. Mnieaam Alduejuieman from 
the local diabetic clinic in King Khaled hospital with the permission of 
the unit head nurse in charge at the clinic.

Results
Community survey of prevalence of diabetes in Saudi youth 
and adult population

Since obesity [3] and the cases of T2DM are on the rise in Saudi 
population (Farshori et al., 2012a) we randomly distributed a 
questionnaire among educated college youths (average age 18.25 yrs) 
and the adult non college educated community members (average 
age 28.15 yrs) and their responses were recorded. Analysis of our 
community survey revealed that as compared to the college educated 
youth’s (n= 100) T2DM was more prevalent in the adult community 
(n= 100). According to this random community survey only 5.5% of 
educated youth were diabetics as compared to the non college going 
adult community members where 27.5% community members were 
found to be T2DM positive (Figure 1).

Patient Age and HbA1c levels

Since diabetes was more prevalent among the Saudi male adults we 
decided to further investigate the Hb1Ac levels and the blood group 
distribution among T2DM patients that registered at the King Khaled 
Hospital in Hail. Average age of our female patients was 45.9 yrs and 
for male patients it was 49.3 yrs. According to the records male patients 
had 36% lower HbA1c measurements (8.15 mmol/ L) as compared 
to the female patients average HbA1c measurements (12.6 mmol/ L) 
(Table 1). The significance of higher HbA1c values in female patients is 
not clearly understood.

Recently there has been a lot of debate about the importance of diet 
[12,13] and importance of blood group antigens and their association 
in causing certain diseases [11]. Since diabetes is also prevalent in 
Saudi Arabia, we decided to investigate the frequency of distribution 
of ABO and Rhesus (Rh) antigen among the T2DM patients and the 
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Figure 1. A community survey of Prevalence of T2DM among Saudi youths and the adult 
community.



Farshori MPQ (2016) Distribution of ABO and Rhesus (Rh) blood group antigens in male type 2 diabetes mellitus patients in Hail region of Saudi Arabia: High 
incidences of diabetes mellitus in males with B+ blood type

 Volume 2(3): 233-238Integr Obesity Diabetes, 2016        doi: 10.15761/IOD.1000151

non diabetic (control) population (Figure 2a) of Hail region in Saudi 
Arabia. We surveyed local non diabetic (control) population ((n=490) 
among which 42.2% were males and 57.8% were females (Figure 2a). 
We also analyzed the data of 342 diabetes II male and female patients 
(who registered at King Khalid Hospital). 37.4% of the patients we 
surveyed were males and 62.6% were females (Figure 2b).

Frequency of Rh blood groups in control and non diabetic 
population

Next we determined the frequencies of ABO and Rh blood group 
distribution in control adult Saudi population of Hail region and 
compared it with the distribution of ABO and Rh antigens in T2DM 
patients. Data analysis shows 10.6 % of the control population was Rh- 
and 89.4% were Rh+ (Figure 3a). Among diabetic male patients only 
3.13% were found to be Rh- while 96.8% were Rh +. These results show 
a 3.4 fold reduction in T2DM cases among the Rh- individuals (Figure 
3b). The reason for this dramatic yet significant reduction in diabetes 
patients is under investigation.

Distribution of ABO antigens in non diabetic (Control) male 
population

Out of 89.4% ABO positive individual’s (Figure 3a) O positive was 
the most prevalent blood group (42.9% and 3.4% O-), while AB was 
the least prevalent blood group (4.3% were AB+ and 0.97% A-) in non 
diabetic control population. Further analysis of our control population 
data revealed 20.8% were A+ and 2.9% were found to be A-. Similarly 
21.2 % were found to be to be B+ and 3.4% were found to be B- (Figure 4).

Distribution of ABO antigens in male T2DM patients

Next we decided to analyze the distribution of ABO and Rh antigens 
among T2DM male patients. Like control population O blood group 
was the most prevalent among these patients. 39.1 % of T2DM patients 
were O+ and 0.78% was O-. Although the percentage of diabetes 
patients with O+ blood type was slightly lower (39.1%) than the control 
(about 43%) group (Figures 4 and 5). Like control population, B+ blood 
group was the second most prevalent group in male T2DM patients. 
However we found a significantly high frequency of B+ T2DM patients 
(30.5%), (Figure 5) as compared to 21.2 % B+ individuals in the control 
population (Figure 4). Further data analysis showed about similar 
frequencies of distribution of A+ blood group in controls (20.8%) and 
in T2DM patients (22.65%). Like control population, AB was the least 

frequent blood group (4.7 %) among male T2DM patients. In summary 
our results clearly show that O+ is the most prevalent and AB+ is the 
least frequently distributed blood group in control and among the 
T2DM patients in Hail region of Saudi Arabia. However B+ blood type 
seems to show significantly higher frequency of distribution among the 
male T2DM patients (Figure 5).

Percent change in ABO antigen expression in male T2DM 
patients as compared to the control non diabetic population 
of Hail region

Finally we looked at the percent change in the ABO and Rh antigen 
expressions in Diabetes II patients in comparison to the control 
population. If we consider the distribution of control blood types 

Gender Average Age HbA1C levels of T2DM  patients
Female 45.9 yrs 12.62 mmol/L
Male 49.3 yrs 8.15 mmol/L

Table1. Average age and Hb1AC levels among the T2DM patients.
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Figure 2. (a) Non diabetic and the diabetic (b) population of Hail region.
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Figure 3. Distribution of the Rhesus antigen (Rh+) in control (3a) and T2DM patients (3b) 
of Hail region.
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Figure 4.  Distribution of ABO group in control non diabetic male population in the Hail 
region.
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(A, B, AB, and O) as 100% and then compare it to the frequencies of 
expression of these blood types in diabetic patients we see a statistically 
significant increase of about 44% in blood type B+ expression in T2DM 
patients as compared to the control group (Figure 6). Our results also 
show a slight decrease in the expression of the O+ blood type (a 9% 
reduction) as compared to the non diabetic control group (Figure 6).

Statistical analysis of ABO and Rh distribution in control and 
diabetes II patients

Statistical analysis of our data using t-test calculator showed no 
significant difference in the frequency of distribution of A+ blood type 
(male and female) between non diabetic control and the T2DM patients 
(the t value was -2.80 and the p-value was 0.106 at p ˂ 0. 10. Next we 
compared the frequency of distribution of B+ blood group. The t value 
was -3.009 and the p value was .094. The p value was significantly 
different (p- ˂ .10) in diabetics (39.1% B+) as compared to the controls 
(21.2% B+). These results suggest high frequency of distribution of B+ 
blood group among the T2DM patients as compared to the control 
group. However these results were not significant at p ˂ .05. Like A+ 
blood type our data shows no significant difference (statistically not 
significantly different) in the distribution of AB+ blood type between 
control and the T2DM patients. The t value was -1.05 and the p-value 
was .403. Therefore according to our results AB+ distribution was not 
significantly different at p- ˂ .10. Next we looked at the distribution 
of O+ blood types between the controls and the T2DM patients. Our 
results show distribution of O+ to be comparatively lower in T2DM 
patients (t-value 3.43 and the p value .0754) at p- ˂ .10.

Finally we compared the presence or absence of Rh factor between 
the control and the T2DM patients. Our results show 10.6% of the 
control non diabetic population to be Rh-negative, however among the 
diabetics only 3.13% patients were Rhnegative (t value 5.75% and the 
p value was .028. These results were significant at p- ˂ .05. Therefore 
in our study collectively Rh- is expressed in fewer of the male T2DM 
patients (3.13% Rh-) as compared to the non diabetic control group 
(10.6% Rh-). 

 In conclusion statistical analysis of our data shows a significant 
increase in the distribution of B+ blood type (Figure 5) and a significant 
decrease in number of T2DM patients with Rh- (absence of Rhesus 
antigen) blood type (Figure 3b). Significance of this significant 
reduction in the percentage of Rh negative patients among the 
T2DM male patients is not clearly understood and is currently under 
investigation.

Discussion
ABO blood group antigens play an important role during organ 

transplantation and blood transfusion. A small error in matching the 
donor and recipients blood type can be fatal for the recipients. Therefore, 
it is important to know our blood group before blood transfusion, 
surgery or an organ transplant. Karl Landsteiner a pathologist and a 
1930, Nobel Prize winner for Physiology and Medicine discovered the 
ABO blood groups at university of Vienna in 1900s. 

Blood group antigens commonly known as ABO and Rh antigens 
are genetically inherited from our parents. Different populations tend 
to show differences in the distribution of these ABO and Rh antigens 
[14]. For example in Saudi Arabia 24% people were A antigen positive, 
17% were B antigen positive, 4% were AB antigen positive and 52% 
were O blood type [15], as compared to the USA population where 
41% population was A antigen positive, 9% B antigen positive, 4% 
was A and B antigen positive (AB blood type), and 46% were O blood 
type [10,16]. Significance of these differences in ABO blood group 
distribution between different populations is not clearly understood. 
However it is believed that individuals with certain blood types are 
more prone to get certain diseases. For example ABO blood antigens 
and Rhesus factors have previously been shown to be associated with 
the risk of stroke [17] and the coronary heart disease [18]. In some 
studies an increased frequency of diabetes mellitus was found in 
individuals with blood type B and a decreased frequency in people with 
AB blood type [19]. Recently, Bener and Yousafz  suggested similar 
findings of high frequency of B blood group among diabetic patients 
additionally they found O blood type to be significantly less common 
[20]. However according to other studies blood group O and AB were 
more common in diabetes II patients (Dali Sahi et al., 2011). In another 
study O- and A+ blood type were significantly higher in diabetes 
patients as compared to the non diabetic controls [21]. Since, the data 
on association of the blood groups (ABO and Rhesus antigens) with 
diabetes is contradictory and since to our knowledge no such study has 
been done in Saudi Arabia. We decided to study a possible association 
of blood groups with the development of T2DM in male Saudi patients.

Our community survey revealed a high prevalence of diabetes type 
2 among non college educated adult population. The interesting part 
of this survey was a low number of diabetes type 2 cases among the 
educated youth (Figure 1). These findings suggest that today’s youth, 
being the digital generation with unrestricted availability of health 
related data on internet are very well informed about T2DM and its 
consequences. We believe today’s youth are well aware of importance 
of balance diet and exercise in controlling obesity and T2DM. More 
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studies with larger sample size need to be done to confirm these 
findings. 

Next we studied the distribution of ABO and Rh antigen among 
non diabetic control population of Hail region. According to Bashwari 
et al., 2001, in eastern region of Saudi Arabia 48% individuals were O+, 
24+ A+, 17% B+ and only 4% were AB+ [15]. According to this study O+ 
was the most prevalent and AB+ was the least prevalent group in Saudi 
Arabia. Our data shows the similar findings in non diabetic control 
population. Since Diabetes is rising rapidly in Saudi population and to 
our knowledge no such studies have been done in Saudi population, we 
decided to take this study to the next level and study the distribution 
of ABO and Rh (D) blood groups among Saudi T2DM patients of Hail 
region of Saudi Arabia and compare it with the distribution of ABO 
and Rh (D) antigens in control non diabetic population.

Statistically we found no significant difference in the distribution 
of A+ blood type (male and female) or AB blood type between the 
male non diabetic controls and the male T2DM patients (Figures 4-6). 
However we found a significant increase in B+ blood type among the 
T2DM patients as compared to the control group. Our results also 
show a small reduction in percent distribution of O+ (Figures 5 and 
6) among the T2DM male population (at p- ˂ .10). Finally we analyzed 
the expression of or absence of Rh factor between the control and the 
T2DM patients. We found 10.6% of control non diabetic population to 
be Rhnegative and 89.4% to be Rh+ (Figure 3a), however among the 
diabetics only 3.13% patients were Rh-negative and 96.8% were Rh+ 
(Figure 3b). These results were significant at p- ˂ .05. Therefore in this 
study fewer of the male T2DM patients were Rh- (3.13%) as compared 
to the non diabetic control group (10.6% Rh). 

In conclusion statistical analysis of our data shows a significant 
increase in the distribution of B+ blood type and a significant decrease 
in the distribution of Rh- (absence of Rhesus antigen) among Saudi 
male T2DM patients of Hail region. Since this was a small study a larger 
studies needs to be done to further investigate the association between 
blood group inheritance and the development of T2DM.

Study limitations
This study was conducted with a small number of subjects available 

in Hail city. In total 490 non diabetic controls (283 females and 207 
males) and 342 T2DM patients (214 female and 128 male patients) were 
available. For each T2DM patient we collected only the first reading of 
HbA1c levels available.

Conclusions
Our study suggests that people with B+ blood tend to show least 

resistance to T2DM with high frequency of distribution, the t value was 
-3.009 and the p value was .094 at p- ˂ .10, and the O+ blood type 
individuals show some resistance (low frequency of distribution) in 
diabetes type II patients (t-value 3.43 and the p value .0754) at p- ˂ .10. 
Therefore frequency of distribution of B+ blood group is significantly 
higher in male T2DM patients. Our results also show more than 3 fold 
decrease in Rh- individuals among diabetes patients. Significance of 
this decrease in Rh- individuals among diabetics as compared to the 
control population is not clear at this time. Larger clinical studies need 
to be done to further investigate the reason why as compared to control 
population O+ blood group tend to show lower incidences and B+ high 
incidences of T2DM among Saudi male patients.
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