
ISSN: 2536-9474 (Print)                                                                    Original article / FYMJ 
ISSN: 2536-9482 (Online)    Fayoum University Medical Journal      Owis et al., 2020,5(1), 15-31 
   

 
Page 15 

 
  

   

 

Relation between ABO/Rh blood groups and metabolic syndrome  

Mohamed Abdelhadi Mashahit 
1
 ,Doaa Mahmoud Khattab

2
, Osman Mostafaa Zaki 

3
and  

Aml Ramadan Owis
4 

1) Professor of Internal Medicine, Faculty of Medicine –Fayoum University 

2) Lecturer of Internal Medicine, Faculty of Medicine , Fayoum University  

3) Lecturer of Clinical Pathology, Faculty of Medicine,  Fayoum University 

4) Master degree of Internal Medicine ,Fayoum University. 

Corresponding authors: Aml Ramadan Owis 

E-mail: a01020454350@yahoo.com 

Tel: 01020454350 

Abstract  

 Metabolic Syndrome (MetS) is a common 

chronic metabolic diseases complex that 

affects several people worldwide. It is a 

cluster of metabolic abnormalities that 

includes abdominal obesity, 

hypertriglyceridemia, low levels of high-

density lipoprotein cholesterol, hypertension 

and hyperglycemia. There are certain 

diseases which show strong association with 

ABO/Rh blood groups. Few studies have 

been performed for the association between 

ABO/Rh blood groups and metabolic 

syndrome. 

Aim of the work: The aim of this study 

was to investigate the association between 

ABO/Rh blood groups and metabolic 

syndrome and its components. 

Subjects and methods: A total of 400 

subjects were enrolled to this case-control 

study in two groups; 200 patients with the 

diagnosis of metabolic syndrome (according 

to the NCEP ATP III criteria) in the MetS 

patient group and 200 healthy subjects as 

control group. Waist circumference, systolic 

and diastolic blood pressure, fasting blood 

glucose, Triglycerides and HDL levels were 

measured for all subjects. ABO blood groups 

were determined for all subjects by slide 
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haeagglutination test using anti-A, anti-B, 

and anti-D monoclonal antibodies. 

Results: There was no statistically 

significant difference with p-value > 0.05 

between patients and controls as regards 

ABO blood groups. On the other hand, 

positive Rh blood group was significantly 

higher with p-value <0.05 in patients 

compared to controls. As regards MetS 

components, there was no significant 

difference with p-value > 0.05 between 

different ABO and Rh blood groups as 

regards waist circumference, blood pressure, 

fasting blood glucose and triglycerides. 

However, BMI was significantly higher in 

blood group O and lower in blood group AB 

(p-value <0.05). HDL was significantly 

lower with p-value <0.05 in Rh positive 

patients compared to Rh negative patients 

while there was no significant difference 

between different ABO blood (p-value > 

0.05). 

Conclusion: Metabolic syndrome was not 

associated with ABO blood groups in this 

study. However, BMI was significantly 

higher in blood group O and lower in blood 

group AB.  Positive Rh blood group was 

associated with metabolic syndrome and 

lower HDL. Further studies on larger 

samples are needed to confirm the results of 

this study.  

Keywords: 

Metabolic syndrome - ABO blood group – 

Rhesus blood group 

Introduction: 

Obesity and the metabolic syndrome (MetS) 

are two of the pressing healthcare problems 

of our time. The MetS is defined as 

increased abdominal obesity in concert with 

elevated fasting glucose levels, insulin 

resistance, elevated blood pressure, and 

plasma lipids. It is a key risk factor for type 

2 diabetes mellitus (T2DM) and for 

cardiovascular complications and mortality. 

(1) 

Researchers have proposed several 

mechanisms for the development of insulin 

resistance and the metabolic syndrome. 

These include: Genetic defects in proteins 

involved in the insulin action cascade, 

increased levels of visceral adiposity, free 



ISSN: 2536-9474 (Print)                                                                    Original article / FYMJ 
ISSN: 2536-9482 (Online)    Fayoum University Medical Journal      Owis et al., 2020,5(1), 15-31 
   

 
Page 17 

 
  

   

fatty acid levels (FFA), and chronic 

inflammation. (2) 

ABO blood group was first described by 

Karl Landsteiner in 1900, based on the 

presence or absence of specific antigens on 

the human red blood cell (RBC) membrane. 

Blood type is classified as group A, B, O, or 

AB depending on whether the RBC 

membranes contain antigen A, antigen B, 

neither antigen, or both antigens, 

respectively. Rhesus blood group is the 

second most important blood group system 

after ABO. RBC surface of an individual 

may or may not have immunogenic D-

antigen. Accordingly, the status is indicated 

as either Rh-positive (D-antigen present) or 

Rh-negative (D-antigen absent). (3) 

Recently, a great interest has been provoked 

among the studies related to the association 

between ABO and Rhesus blood groups and 

others diseases. (4) Blood group A has been 

associated with increased risks of gallstones, 

colitis, and certain tumor types, Whereas 

non-O blood groups have been associated 

with cardiovascular diseases, including 

ischemic heart disease and 

atherosclerosis.(5)  Rh positive blood type 

was found to be a risk factor for gestational 

diabetes. (6) While other studies reported 

that Rh negative blood type was more 

common in the diabetic group. (7).  

However there are few published studies as 

regards the association of blood groups with 

metabolic syndrome.  Moreover, the results 

of the relationship between ABO blood 

groups and metabolic syndrome components 

such as diabetes, hypertension and 

dyslipidemia are conflicting in different 

studies. (6) 

Identification of risk factors for metabolic 

syndrome is crucial for prevention, early 

diagnosis and   management by effectively 

employing lifestyle and modifiable risk 

factor changes.  

 The aim of this study was to investigate the 

association between ABO/Rh blood groups 

and metabolic syndrome and its components. 
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Subjects and Methods 

This case-control study was conducted in 

Fayoum University Hospitals during the 

period from June 2018 to February 2019 and 

included 200 patients diagnosed as having 

metabolic syndrome and 200 age and sex 

matched healthy subjects as a control group.  

 The study was reviewed and approved by 

the Faculty of Medicine, Fayoum University 

ethics committee and written informed 

consent was obtained from all study 

participants. 

The metabolic syndrome was defined 

according to the National Cholesterol 

Education Program Third Adult Treatment 

Panel Guidelines (NCEP ATP III) (NCEP, 

2001). The components of metabolic 

syndrome were noted as waist circumference 

> 102 cm in men or >88 cm in women, 

triglycerides ≥ 150 mg per 100 ml. HDL-C ˂ 

40 mg per 100 ml in men or ˂ 50 mg per 100 

ml in women, blood pressure ≥ 130/85 

mmHg, and fasting glucose ≥ 100 mg per 

100 ml. The metabolic syndrome was 

defined as having at least three of the five 

components. 

Thorough medical history and full clinical 

examination were done with emphasis on 

height, weight, BMI, waist circumference 

and measurement of BP.  

Blood samples were collected for routine 

laboratory tests and measurement of 

metabolic syndrome work up including FBS, 

lipid profile including total cholesterol, 

LDL, HDL. ABO and Rh blood group 

determination was done by direct 

haemaggutination slide method using Vitro 

Scient anti -A, anti –B and anti -D 

monoclonal blood grouping antibodies.  

Data analysis was performed using 

Statistical Package of Social Science (SPSS) 

software version 18 in windows 7. In-

depended student t-Test was used to 

compare measures of two independent 

groups of quantitative data.  One way 

ANOVA test was used in comparing more 

than two independent groups of quantitative 

data. For qualitative data, Chi square test 

was used to compare two or more qualitative 



ISSN: 2536-9474 (Print)                                                                    Original article / FYMJ 
ISSN: 2536-9482 (Online)    Fayoum University Medical Journal      Owis et al., 2020,5(1), 15-31 
   

 
Page 19 

 
  

   

groups. The p-value≤ 0.05 was considered the cut-off value for significance. 

Results  

The demographic data of the study subjects are summarized in Table 1. The mean age was 32.5 ± 

4.9 years for the metabolic syndrome (MetS) group and 31.3 ± 4.2 years for the control group. 

The metabolic syndrome group included 99 males and 110 females and the control group 

included 103 males and 97 females. There was no statistical difference in the age and the gender 

distribution of the two groups (p=0.5 and 0.1 respectively).  

Anthropometric and metabolic data in different study groups are shown in Table 2. The values of 

waist circumference, BMI, systolic blood pressure, diastolic blood pressure, fasting blood 

glucose, triglyceride and HDL were significantly higher in patients with MetS than in controls. 

Comparison of ABO/Rh blood groups in different study groups are shown in table 3 and Figures 

1 and 2.  The blood group O was the most common while the AB blood group was the least 

frequent in both patient and control groups.  There was no statistically significant difference with 

p-value >0.05 between cases and controls as regards ABO blood groups. On the other hand, there 

was statistically significant difference with p-value <0.05 between cases and controls as regards 

Rhesus blood group, with high percentage of Rh positive among cases.  

 Comparison of each of the metabolic syndrome components between different ABO and Rh 

blood groups is shown in (Table 4 and 5). There was no statistically significant difference 

between different ABO and Rh blood groups as regards waist circumference, blood pressure, 

fasting blood glucose and triglycerides. However, there was statistically significant difference 

with p-value <0.05 between different ABO blood groups as regards BMI of patients with higher 

mean BMI among patients with group O and lower mean BMI among patients with AB group 

(Figure 3). While, there was no statistically significant difference between Rh positive and Rh 

negative patients as regards BMI. there is statistically significant difference with p-value <0.05 
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between different Rhesus factor as regards HDL level of patients, with high mean among patients 

with negative Rh factor (Figure 4). 

Table (1): Demographic data of different study groups. 

Variables 
MetS group 

 (n=200) 
Control group 

 (n=200) 
p-value  

Age (years)  

Mean ±SD 32.5±4.9 31.3±4.2 0.5 

Gender 

Male (%) 90 (45%) 103 (51%) 

0.1 

Female (%) 110 (55%) 97 (49%) 

 

Table (2): Anthropometric and metabolic data in different study groups. 

Variables MetS group Control group p-value 

Waist circumference (cm) 108.1±10.9   

BMI (kg/m2) 32.4±4.9   

Systolic blood pressure 135.1±16.2   

Diastolic blood pressure 87.3±11.5   

Fasting blood glucose (mg/dl) 174.5±55.5   

Triglycerides (mg/dl) 184.4±60.6   

HDL (mg/dl) 30.9±9.6   

 

Table (3): Comparisons of ABO/Rh blood groups in different study groups. 

Variables 
MetS group Control group 

p-value 
No. % No. % 

Blood grouping   

Group A 82 40.8% 74 37% 0.6 
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Group B 51 25.4% 49 24.5% 

Group O 48 23.9% 60 30% 

Group AB  20 10% 17 8.5% 

Rhesus factor   

Positive 193 96.5% 183 91.5% 
0.03* 

 
Negative 7 3.5% 17 8.5% 

 

Table (4): Comparisons of metabolic syndrome components in different ABO blood groups 

among patient group. 

Variables Group A Group B Group O Group AB p-value 

Waist circumference 

(cm) 
106.9±13.9 108.9±10.7 109.7±12.4 102.1±11.2 0.1 

BMI                               

(kg/m2) 
32.3 ± 4.1 32.4±4.5 33.6±6.5 29.8±3.2 0.03* 

Systolic                              

blood pressure 
137.2±16.7 132.2±14.3 134.8±16.2 135±18.2 0.4 

Diastolic                           

blood pressure 
87.8±12.3 86.5±9.8 87.9±12.4 86±10.5 0.8 

Fasting blood glucose 

(mg/dl) 
181.9±53.5 166.6±64.1 168.7±51.9 178.7±47.4 0.4 

Triglycerides             

(mg/dl) 
179.5±53.9 193.7±56.5 181.9±62.9 187±88 0.6 

HDL                          

(mg/dl) 
32.5±8.7 29±10.3 31.3±10.2 28.7±9.4 0.2 

 

Table (5): Comparisons of metabolic syndrome components in different Rh blood groups 

among patient group. 

Variables Rh positive Rh negative p-value 

Waist circumference (cm) 107.6±12.8 108.9±10.7 0.9 

BMI                               

(kg/m2) 
32.5±4.9 31.3±4.2 0.5 

Systolic                              

blood pressure 
134.9±16.1 141.4±18.6 0.3 

Diastolic                           

blood pressure 
87.2±11.4 91.4±13.5 0.3 
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Fasting blood glucose (mg/dl) 174.2±55.5 183.1±58.8 0.7 

Triglycerides             (mg/dl) 184.3±60.2 188.9±75 0.8 

HDL                         (mg/dl) 30.7±9.3 38.1±16.4 0.04* 

 

 

Figure (1): Comparison of ABO blood groups in different study groups. 
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  Figure (2): Comparison of Rhesus blood groups in different study groups. 

 

   Figure (3): Comparisons of BMI in different ABO blood groups among patient group. 
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 Figure (4): Comparisons of mean HDL level in different Rh blood groups among patient 

group.  

Discussion  

Metabolic syndrome has become 

increasingly relevant in recent times due to 

the exponential increase in obesity 

worldwide. Identification of risk factors is 

important in order to effectively employ 

lifestyle and modifiable risk factors changes. 

(8) There is a strong relationship between 

the ABO blood groups and many diseases. 

(9) However, few studies are published as 

regards the association of ABO blood groups 

with metabolic syndrome. (5) The aim of 

this study was to investigate the association 

between ABO/Rh blood groups and 

metabolic syndrome and its components.  

 There was no statistically significant 

difference with p-value >0.05 between cases 

and controls as regards ABO blood groups in 

this study. On the other hand, there was 

statistically significant difference with p-

value <0.05 between cases and controls as 

regards Rhesus factor, with high percentage 

of positive Rh factor noted among cases. 

These results  agrees with a previous cohort  

study performed on  150 patients with 

metabolic  syndrome and 150 healthy 

Mean HDL level 
in different Rh 

blood grouping; 
Rh +ve; 30.7 

Mean HDL level 
in different Rh 

blood grouping; 
Rh -ve; 38.1 

Mean HDL level in different Rh blood grouping 
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subjects as a control group which reported  

that there was no statistically significant 

difference with p-value >0.05 between cases 

and controls as regards ABO blood grouping 

and concluded that metabolic syndrome  is 

not associated with ABO blood groups. (5) 

Another case-control study in Morocco 

which included 119 patients suffering of 

MetS and 119 normal healthy subjects 

reported that there was no association 

between the ABO/Rh blood groups and 

MetS in the studied population. (10) 

Several studies have investigated the 

association between ABO or ABO/Rhesus 

and the components of the metabolic 

syndrome but the results were inconsistent. 

(10)  The association between ABO/Rh 

blood groups and each of the metabolic 

syndrome components was also investigated 

in this study. 

As regards waist circumference, there was  

no statistically significant difference 

between different ABO and Rh blood groups 

which indicated no association between 

ABO/Rh blood groups and patients waist 

circumference.  

 This agrees with previous cohort study 

which reported that there was no statistically 

significant difference with p-value >0.05 

between blood groups and waist 

circumference of patients. (5)  

Body mass index (BMI), which is widely 

used as marker of obesity, has been studied 

with ABO system to find out the potential 

risk of a particular blood group. (12)  

In this study, there was statistically 

significant difference between ABO blood 

groups as regards BMI of patients with high 

mean BMI among patients with O group and 

low mean BMI among patients with AB 

group. On the other hand there was no 

statistically significant difference between 

different Rh groups which indicated no 

association between Rhesus blood group and 

BMI in the studied patients.  

Similar results were reported by Papanna 

and Bettegowda, 2019 (13) and Jawed et al., 
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2018 (14) where blood group O showed 

significant positive association with obesity.  

In contrast to this study,  Nas and Fışkın, 

2015, reported that  AB Rh (–) group was 

associated the highest mean BMI value. (15) 

While Chandra and Gupta, 2012 reported an 

association between B blood group and 

obesity. (11) 

However, Smith et al, 2018 (16) did not 

observe any significant association between 

ABO/Rh blood groups and BMI in Ghanaian 

population. Also, Other studies by Jafari et 

al. 2012 (17) in Iran, Aboel-Fetoh et al. 2016 

(18) in Saudi Arabia, Chuemere et al. 2015 

(19) in Nigeria, and Sukalingam et al. 2015 

(20) in Malaysia failed to link BMI with 

either ABO or Rh phenotype. 

As regards blood pressure, the results of this 

study showed that there was no statistical 

significant difference in mean systolic and 

diastolic blood pressure in between different 

ABO/Rh blood groups, which indicates no 

association between blood pressure and 

ABO/Rh blood groups among studied 

patients.  

In accordance to these results, many studies 

reported no statistically significant 

association between hypertension and 

ABO/Rh blood groups (10, 21, 22, 23). 

However, other previous studies have shown 

significant association of Hypertension with 

blood group B (24, 25) and blood group O 

(26).  

As regards FBS level, there was no 

statistically significant difference between 

different ABO/Rh blood groups in this 

study, which indicates no association 

between blood grouping and FBS level 

among patients. 

This is in agreement with previous studies 

which reported no relation between ABO 

blood group and diabetes (10, 26, 27 ) .  

 On the other hand,  Kamil et al. 2010 (4) 

have found negative association between 

blood groups A,O and diabetes. While 

Waseem et al. 2012 (28) reported that blood 

group AB was more common in diabetics as 

compared to controls. Also Mandal et al. , 

2018 (29) found that persons with O+ve 

blood group has least chance of developing 
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Type 2 DM whereas subject with AB+ve 

blood group are more vulnerable to develop 

Type 2 DM.  Fagherazzi et al. 2015 (30) 

concluded that people with the O blood type 

have a lower risk of developing type 2 DM. 

 As regards lipid profile, there was no 

statistically significant difference between 

different ABO blood groups as regards 

triglycerides, which indicates no association 

between triglycerides / HDL and ABO blood 

groups among studied patients.  

There was no statistically significant 

difference between different Rhesus blood 

groups as regards triglycerides. On the other 

hand there was statistically significant 

difference between different Rhesus blood 

groups as regards HDL level, with higher 

mean among patients with negative Rh 

blood group.   

The result of different studies about the 

association between ABO bloods and 

dyslipidemia  are  inconsistent.  Ghazaee et 

al. 2014 (31) reported that there was no 

significant differences in terms of lipid 

profile between the different types of 

ABO/Rheseus blood groups. Keşkek et al. 

2014(5) found no association between ABO 

blood groups and either triglycerides or 

HDL. Kanbay et al., 2006 (32) reported that 

Rh-negative patients had higher levels of 

high-density lipoprotein cholesterol (HDL) 

compared to Rh-positive patients. While 

another study by El-Sayed and Amin, 2015 

(25) illustrated high triglycerides and lower 

HDL in blood groups A and B. 

In conclusion, the results of the present 

study showed no association between ABO 

blood groups and metabolic syndrome. 

There was statistically significant difference 

between cases and controls as regards 

Rhesus blood group, with higher percentage 

of Rh positive noted among cases compared 

to controls. As regards metabolic syndrome 

separate components; there was no 

significant difference between ABO/Rh 

blood groups as regards waist 

circumference, blood pressure, fasting blood 

glucose and triglycerides. However, BMI 

was significantly higher in blood group O 

and lower in blood group AB. Statistically 

significant lower mean HDL level was found 
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in Rh positive patients while there was no 

significant difference between ABO blood 

groups. Further studies on large sample size 

are needed to confirm the results of this 

study.  

 

 

References: 

1) Al-Askar M (2017): Is there an association 

between ABO blood grouping and 

periodontal disease? A literature review. 

Interv Med Appl Sci; 9(3):164-167. 

2) Czech MP (2017):  Insulin action and 

resistance in obesity and type 2 diabetes. 

Nat Med; 23(7): 804–814. 

3) Mitra R, Mishra N, Rath GP (2014): Blood 

groups systems. Indian J Anaesth ; 

58(5):524–528.  

4) Kamil M, Al-Jamal HA, Yusoff NM 

(2010): Association of ABO blood groups 

with diabetes mellitus. Libyan J Med; 5: 

4847-4851.  

5) Keşkek SO, Kırım S, Çapar H, et al. 

(2014): Metabolic syndrome and its 

components are not associated with abo 

blood groups. International Journal of 

Development Research; 4(3): 515-518. 

6) Mbata O, Abo El-Magd NF, El-Remessy 

AB (2017):  Obesity, metabolic syndrome 

and diabetic retinopathy: Beyond 

hyperglycemia. World J Diabetes; 8(7): 

317–329. 

7) Karagoz  H,  Erden  A,  Ozer  O, et al. 

(2015): The role of blood groups in the 

development of diabetes mellitus after 

gestational diabetes mellitus. Ther Clin 

Risk Manag; 11: 1613-1617. 

8)  Rochlani Y, Pothineni NV, Kovelamudi S, 

et al. (2017): Metabolic syndrome: 

pathophysiology, management, and 

modulation by natural compounds. Ther 

Adv Cardiovasc Dis; 11(8):215–225.  

9) Obeag  EI (2019):  An update on 

susceptibility of individuals to diseases 

based on ABO blood groups. Int J Curr Res 

Med Sci; 5(3): 1-8 

10)  EL Brini O , Akhouayri O , 

Mesfioui A , et al. (2015): Metabolic 

syndrome and its components are not 

associated with ABO or ABO/Rhesus 

blood groups in the adult Moroccan 



ISSN: 2536-9474 (Print)                                                                    Original article / FYMJ 
ISSN: 2536-9482 (Online)    Fayoum University Medical Journal      Owis et al., 2020,5(1), 15-31 
   

 
Page 29 

 
  

   

population International Journal of 

Advanced Research in Biology, Ecology, 

Science and Technology (IJARBEST) ; 

1(9): 10-14. 

11) Chandra T, Gupta A (2012): 

Association and Distribution of 

Hypertension, Obesity and ABO Blood 

groups in Blood Donors. Iran J Ped 

Hematol Oncol; 2: 140-145. 

12) Siddiqui NI, Soni A, Khan SA 

(2019): Association of ABO blood types 

and novel obesity markers in healthy 

adolescents. J Educ Health Promot; 8:153-

157.  

13)  Papanna J ,  Bettegowda S (2019): 

ABO Blood Groups and Risk for Obesity: 

A Retrospective Study from Rural Tertiary 

Care Hospital of South Karnataka. Galore 

International Journal of Health Sciences 

and Research; (4) 3: 16-19. 

14) Jawed S, Atta K, Tariq S, et al. 

(2018): How good is the obesity associated 

with blood groups in a cohort of female 

university going students? Pak J Med Sci; 

34(2):452-456. 

15) Nas S, Fışkın R (2017): A research 

on relationship between ABO blood groups 

and body mass index among Turkish 

seafarers. Int Marit Health; 68(3):140-146.  

16)  Smith S, Okai I, Abaidoo CS, et al. 

(2018): Association of ABO Blood Group 

and Body Mass Index: A Cross-Sectional 

Study from a Ghanaian Population. J Nutr 

Metab; doi:10.1155/2018/8050152 

17)  Jafari E, Sebghatollahi V, 

Kolahdoozan S, et al. (2012):. Body mass 

index and ABO blood groups among 

different ethnicities of the Golestan cohort 

study subjects. Govares; 17 (1):50–54. 

18)  Aboel-Fetoh NM,  Alanazi 

AR,  Alanazi AS , et al.(2016): ABO blood 

groups and risk for obesity in Arar, 

Northern Saudi Arabia. J Egypt  Publ 

Health Assoc; 91 (4) : 169-173. 

19)  Chuemere A N, Olorunfemi OJ, 

Nwogu JU, et al. (2015): Correlation 

between blood group, hypertension, 

obesity, diabetes, and combination of 

prehypertension and pre-diabetes in school 

aged children and adolescents in Port 



ISSN: 2536-9474 (Print)                                                                    Original article / FYMJ 
ISSN: 2536-9482 (Online)    Fayoum University Medical Journal      Owis et al., 2020,5(1), 15-31 
   

 
Page 30 

 
  

   

Harcourt. IOSR Journal of Dental and 

Medical Sciences; 14(12):83–89.  

20)  Sukalingam K, Ganesan K (2015): 

Rhesus blood groups associated with risk to 

obesity and diabetes mellitus: A report on 

Punjabi population in Selangor, 

Malaysia. Int J Intger Med Sci; 2:105–109.  

21) Ambareesha K, Chandrashekar M, 

Suresh M, et al.(2012):  “A study of 

incidence of hypertension in ABO and 

rhesus blood group system,” Int J Biol Med 

Res; 3(1): 1426-1429. 

22)  Tabatabaie AH,  Ali-Madadi 

A(2012): “Possible association between 

ABO and Rh(D) blood groups and 

hypertension,” Pak J Med Sci; 28 (1):  235-

237. 

23) Singh S, Verma SK, Gupta N, et al. 

(2018): A cross-sectional study to assess 

the association between ABO blood group 

with hypertension among 1st year medical 

students. International Journal of 

Contemporary Medical Research; 5(7):G1-

G4. 

24) Bhattacharyya S, Ganaraja B, 

Ramesh BM (2010): Correlation between 

the blood groups, BMI and hypertension 

among medical students. J Chin Clin Med ; 

51:78– 82. 

25) EL-Sayed, MI, AMIN HK (2015): 

“ABO Blood groups in correlation with 

hyperlipidemia, diabetes mellitus type II 

and essential hypertension”. Asian J Pharm 

Clin Res; 8 (5): 236-43. 

26)  Jassim WE (2012): “Association of 

ABO blood group in Iraqis with 

hypercholesterolaemia, hypertension and 

diabetes mellitus,” East Mediterr Health J; 

18: 888-891. 

27) Sharma S, Kumar J, Choudhary R, et 

al. (2014): Study of Association between 

ABO Blood Group and Diabetes 

mellitus. Sch J App Med Sci; 2 (1A):34‒37. 

28) Waseem AG, Iqbal M, Khan OA, et 

al. (2012): Association of diabetes mellitus 

with ABO and Rh blood groups. Ann Pak 

Inst Med Sci ; 8: 134-136. 

29) Mandal B, Shukla R, Basu AK, et al. 

(2018): Association of ABO blood groups 

with type-2 diabetes mellitus and its 



ISSN: 2536-9474 (Print)                                                                    Original article / FYMJ 
ISSN: 2536-9482 (Online)    Fayoum University Medical Journal      Owis et al., 2020,5(1), 15-31 
   

 
Page 31 

 
  

   

complications. J Diabetes Metab Disord 

Control ; 5(1):1-7.  

30) Fagherazzi G, Gusto G, Chapelon 

CF, et al. (2015): ABO and Rhesus blood 

groups and risk of type 2 diabetes: evidence 

from the large E3N cohort 

study. Diabetologia; 58(3):519‒522. 

31) Ghazaee SP, Bakhshandeh H , Nahid 

M, et al. (2014): ABO/Rh blood groups 

distribution and serum lipid profile: Is there 

any association? HealthMED; 8: 194-198. 

32) Kanbay M, Yildirir A, Ulus T, et al. 

(2006): Rhesus positivity and low high 

density lipoprotein cholesterol: A new link? 

Asian Cardiovasc Thorac Ann.; 14(2): 19-

122. 

 

 


