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Abstract:  

Background: Hypertension is a disease that has a huge impact on the health of communities.  Familial 

patterns of hypertension suggests genetic factor as an  another important non-modifiable predisposing 

factor, and ABO blood group is one of  such factors which needs to be investigated in more details. 

Objective: to evaluate the prevalence of hypertension in various ABO and Rh blood group subjects, 

and to explore any association between ABO and Rh blood groups with hypertension. Methods: A 

cross-sectional study was conducted in Arar city, Northern Saudi Arabia. It included 312 participants 

from the general population of Northern Saudi Arabia. Data were collected by a pre-designed online 

questionnaire which was distributed among the population. It was self-administered, after a brief 

explanation of the idea of the research.  The questionnaire included the clear questions to collect the 

relevant data. Results: the study included 312 participants 28.8% aged 30-39 years, 26.0% aged 40year 

or more, 85.3% were females and 79.2% were highly educated. In the studied sample, 38.1% had O 

blood group, 30.1% had B blood group, 26% had A blood group and 5.8% had AB blood group. About 

fifth (20.5%) of studied sample had hypertension; from them 20.3% group A, 7.8% AB, 25% B and 

46.9% group O. The present study found that there was no significant association between hypertension 

and blood groups as risk factors (P = 0.274).  Among hypertensive cases 85.9% Rh+ve, 14.1% Rh-ve, 

there was no significant association between hypertension and Rh factor (P = 489). Conclusion:  The 

findings of the present study indicated that in Arar city population, we could not find any evidence that 

particular ABO blood group was more susceptible to develop hypertension. 

Key words: ABO blood group, blood pressure, hypertension, Arar city, positive Rh and negative Rh, 

risk factor, association.  

Introduction:  

Hypertension is a disease that has a huge impact 

on the health of communities. It is widespread 

in the Arabian Gulf area, Middle East region, 

and the whole world [1]. Since uncomplicated 

hypertension is an asymptomatic condition, 

many people are unaware that they have high 

blood pressure. Therefore, diagnosis of 

hypertensive patients is of paramount 

importance. However, to diagnose 

hypertension, recognition of its probable risk 
factors would be important [2]. The ABO blood 

group system, which was the first human blood 

group system to be discovered, is exclusively 

and integrally heritable, genetically determined 

at conception and remain fixed for the life. 

Hence, its frequency distribution follows a 

known pattern governed by gene transmission 

from generation to generation and varies with 

the race and geographical distribution of the 

human being [3].  There  is  strong  evidence  in  

the  literature  to  suggest that  there  is  an  

association between ABO blood group and 

certain diseases  [4]. Familial patterns of primary 

hypertension suggest that there could be some 

genetic factors for the development   of   

hypertension.   There   are   reports   of increased  

cardiovascular  (CV)  risks  in  different  blood 

groups  and  increase  in  BP  is  considered  as  

a  common CV risk. The ABO system is one 

such genetic make-up that can provide much 

valuable information for early detection of 

vulnerable groups [5].  

The objectives of this study were to evaluate the 
prevalence of hypertension in various ABO and 

Rh blood group subjects, and to examine any 

association between ABO and Rh blood groups 

with hypertension. 

Methods: 

Study design:  A cross-sectional study was 

conducted in Arar city, Northern Saudi Arabia.  

The study included 312 participants from the 

general population of Northern Saudi Arabia. 

Data collection: They were collected using a  

pre-designed online questionnaire which was 

distributed among the population. It was self-

administered by participants after a brief 
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introduction or explanation of the idea of the 

research.  The questionnaire included the 

relevant questions to collect data about:  

• Socio-demographic characteristics of 

the participants including age, marital 

status and educational status 

•  If the patient has hypertension  

• Blood group of participant. 

Statistical analysis:  

Collected data were coded and analyzed using 

statistical package for the social sciences 

(SPSS, version 15). Descriptive statistics for the 

prevalence and quantitative variables was used. 

Relation between hypertension and blood group 

was determined using the chi-square test. P-

value of less than 0.05 was considered 

statistically significant. 

Ethical considerations:  

This study was reviewed and approved by the 

Research Ethics Committee of Faculty of 

Medicine, Northern Border University. 

Participants were informed that participation is 

completely voluntary and data collectors 

introduced and explained the research to 

participants. No names were recorded on the 

questionnaires and all questionnaires kept safe. 

Results:  

As presented in table (1); 34% of participants 

aged between 20- 29 years old, 85.3 of studied 

population were females, 79.2% were highly 

educated and 52.2% were working.  

Table (2) shows that; about 20.5% of studied 

sample had hypertension (3.8% of participants 

had hypertension for 5- 10 years). 38.1% had O 

blood group, 30.1% had B blood group, 26% 

had A blood group and 5.8% had AB blood 

group. 84.9% of participants were Rh positive.  

Regarding other chronic diseases; 23.4% were 

positive (8.6% of them had bronchial asthma, 

4.5% diabetes, 4.5% severe obesity and 2.2% 

had heart diseases).It was found that, 64 
(20.5%) of the cases had hypertension; from 

them 20.3% group A, 7.8% AB, 25% B and 

46.9% group O. The present study found that 

there is no significant association between 

hypertension and blood groups as a risk factors 

(p = 0.274). While among hypertensive cases, 

85.9% Rh+ve, 14.1% Rh-ve, there is no 

significant association between hypertension 

and Rh factor (p => 0.05).  

There was a significant association between 
hypertension and age group (P= 0.001) and 

between hypertension with sex (P= 0.001) as in 

table (3). 

Table (1): Socio-demographic characters of the 

studied population, Arar, 2018 (N=312) 
Age  group Frequency Percent 

• < 20 35 11.2 

• 20-29 106 34.0 

• 30-39 90 28.8 

• 40+ 81 26.0 

Sex    

• Female  266 85.3 

• Male  46 14.7 

Educational level    

• Primary  6 1.9 

• Secondary  50 16.0 

• University  247 79.2 

• Illiterate  5 1.6 

• Preparatory  4 1.3 

Marital status   

• Widow  2 .6 

• Single  104 33.3 

• Married  193 61.9 

• Divorced  13 4.2 

Working status    

• Not 

working 

149 47.8 

• Working 163 52.2 

Table (2): prevalence and period of hypertension, 

blood group, Rh factor and other chronic 

diseases among the studied population, Arar, 

2018 
Hypertension  No. % 

• Yes  64 20.5 

• No  248 79.5 

Period of hypertension (in years)   

• No hypertension 248 79.5 

• < 1 24 7.7 

• 1-5  17 5.4 

• 5-10  12 3.8 

• 10-15  5 1.6 

• >15  6 1.9 

Blood group   

• A 81 26.0 

• AB 18 5.8 

• B 94 30.1 

• O 119 38.1 

Rhesus factor (Rh)   

• Negative  47 15.1 

• Positive  265 84.9 

Other chronic diseases    

• No  239 76.6 

• Yes  73 23.4 

Main types of other chronic 

diseases  

  

• Diabetes  14 4.5 

• Sever obesity  14 4.5 

• Heart diseases  7 2.2 

• Chronic anemia  2 .6 

• Bronchial asthma  27 8.6 

• Hypothyroidism  7 2.2 

• Rheumatoid arthritis  3 .6 

Table (3): relationship between Hypertension 

and age, sex, blood group and Rh factor  
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Variables  Hypertension Total 

(n=21

3) 

P 

valu

e 
Yes 

(n=64

) 

No 

(n=24

8) 

Age group 0.00

1 • < 20 4 31 35 

6.2% 12.5% 11.2% 

• 20-29 13 93 106 

20.3

% 

37.5% 34.0% 

• 30-39 15 75 90 

23.4

% 

30.2% 28.8% 

• 40+ 32 49 81 

50.0

% 

19.8% 26.0% 

Sex  0.00

1 • Femal

e  

46 220 266 

71.9

% 

88.7% 85.3% 

• Male  18 28 46 

28.1

% 

11.3% 14.7% 

Blood group  

• A 13 68 81 0.27

4 20.3

% 

27.4% 26.0% 

• AB 5 13 18 

7.8% 5.2% 5.8% 

• B 16 78 94 

25.0

% 

31.5% 30.1% 

• O 30 89 119 

46.9

% 

35.9% 38.1% 

Rh  0.48

9 • Negati

ve  

9 38 47 

14.1

% 

15.3% 15.1% 

• Positi

ve  

55 210 265 

85.9

% 

84.7% 84.9% 

 

Discussion: 

 Hypertension has been termed "silent killer", a 

chronic illness with a long asymptomatic phase 

that if undetected and untreated silently 
damages the heart, brain and kidneys. It is 

estimated to cause 7.1 million deaths globally 

(13% of total) [6]. Hypertension is dependent on 

modifiable and non-modifiable factors. Obesity 

and weight gain are the strongest modifiable 

independent risk factors in developing 

hypertension [7]. Familial patterns of 

hypertension suggests genetic factor as another 

important non-modifiable predisposing factor, 

and ABO blood group is one such factor which 

needs to be investigated in more details. This 

was a across sectional study conducted among 

312 of studied populations Arar, Northern 

Saudi Arabia. The study aimed at evaluating the 

prevalence of hypertension in various ABO and 

Rh blood group subjects, and to determine any 

association between ABO and Rh blood groups 

with hypertension. 

Our study reported, that 64 (20.5%) of the cases 

had hypertension; from them 20.3% group A, 

7.8% AB, 25% B and 46.9% group O. The 

present study found that there was no 

significant association between hypertension 

and blood groups as a risk factors (p = 0.274). 

In India across sectional study was conducted 

on 800 subjects, out of which 500 had 

hypertension; prevalence of blood groups (B, O 

and AB) among study subjects with 

hypertension showing blood group B (39.6%), 

followed by O (34.6%), A (20%), and AB 
(5.8%), the frequency of occurrence of 

hypertension was found to be highest in blood 

group B and O, but it was not statistically 

significant (p =0.29) and concluded that there 

was no association between ABO blood groups 

and essential hypertension [8]. In Iran across 

sectional study was conducted among 510 

subjects, from them 208 (40.8%) were 

hypertensive, and  the results showed  no 

association between the ABO  blood groups and 

hypertension (p=0.815). Therefore, there was 

no evidence in favor of the hypothesis that ABO 

blood groups might be risk factor for 

hypertension [9]. Hospital-based cross-sectional 

study was carried out on 767 male blood donors 

to identify the relationship of ABO blood 

groups with hypertension  It was found that the 

association between DBP and blood group was 

statistically significant with B + in the pre-

hypertensive, AB− in stage-I hypertension and 

A + in the Stage II hypertension categories (p < 

0.05) [10]. A retrospective study was carried out 

on 23, 320 blood donors found that, the B blood 

group was more susceptible to hypertension as 

compared to blood group O and A; whereas AB 

blood group had less chance of getting 

hypertension; this could suggest that B group 

might genetically more prone to hypertension 

as compared to other groups [11]. Another study 

was carried out in India on 200 medical students 

and revealed  that blood group B was correlated 

with blood pressure. Moreover, it showed that 

those with blood group B appeared to be more 

susceptible to pre-hypertension [12]. Kesteloot 

and Van Houte [13] reported an association 

between the ABO blood group and blood 

pressure among .42,000 Belgian men. They 

displayed that those with blood type AB had the 

highest values of SBP and DBP.  In Iraq another 
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study conducted among 439 hypertensive 

patients were chosen from the hypertensive 

clinic in Sulaimanyia reported that a significant 

relation between blood group O and 

hypertension where 51.2% of hypertensive 

patients were group O, while 23.5% were group 

A, 19.8% were group B and 5.2% were group 

AB; this mean that group O people in 

Sulaimanyia are more prone to have essential 

hypertension than other blood groups [14]. In 

North India a cross sectional study conducted 

among 250 postmenopausal women, ranging in 

age from 45 to 80 years to explore possible 

associations between ABO blood group and the 

risk of hypertension. Analysis of data revealed 

total prevalence of hypertension was 32%; 

hypertension was more prevalent in subjects 

having blood group O (10.4%), followed by 

blood group A (8.8%), B (8%) and least in AB 

(4.8%).The   findings of  the study suggested  

that subjects with blood group O has greater 

incidence of association with hypertension [15]. 

In earlier studies, from northern part of India 

observed that AB blood group individuals had 

least chance of developing hypertension 

compared to other groups [16,17]. Maxwell and 

Maxwell found that the chances of hypertension 

in Glasgow were highest in blood group O 

patients (53.04%), followed by A (33.62%), 

then B (11.02%) and lowest were in AB 

(2.32%) [18]. Alam et al. observed no significant 

difference in systolic and diastolic blood 

pressure among all blood groups [19].  

Our study reported that  85.9% from 

hypertensive cases were positive Rh and 14.1% 

negative and no association between hyper 

tension and Rh factor (p = 0.489). Another 

study found that among hypertensive cases 

93.6% Rh+ve, 6.4% Rh-ve;.These  conclusions 

are  similar to those of our study. In addition, 

there was no significant association between 

hypertension and Rh factor (P≥0.05) [8]. 
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