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ABSTRACT

Background: Diabetes mellitus (DM) is a metabolic disorder resulting from
decreased insulin production or increased cell resistance to insulin. The
association between DM risk and 'ABO' blood groups have demonstrated by
a few earlier kinds of research in the Jeddah region. In this study, we aimed to
assess the relationship between ABO blood groups and DM at King
Abdulaziz University Hospital (KAUH), Jeddah, Saudi Arabia. Methodology:
The Institutional Review Board (IRB) at KAUH, Jeddah, Saudi Arabia,
approved this proposal. The cases were taken from the database of patients
diagnosed with Type 1 diabetes mellitus (T1D) or Type 2 diabetes mellitus
(T2D), and controls were chosen randomly from family medicine clinics that
came for routine checkups. Demographics, comorbidities, and lab values
were collected and analyzed. Results: This study included 718 samples; 396
were females, 322 were males, the mean age was 42.55+11.22, 51.1% were
diabetic, and the majority of them had TID (52%). The most common
comorbidities were hypertension (56.9%) and ischemic heart disease (IHD)
(24.3%). Patients with T2D were more prone to develop comorbidities than
patients with T1D (77.8% vs. 62.8%, p=0.03). Patients whose blood group was
O- had a higher rate of IHD than the rest of the blood groups (p=0.02). No
significant association was found between ABO blood groups and HbAlc.
Conclusion: Blood group O is the most prevalent and is associated with
developing IHD among people with diabetes. Hypertension was found to be

the most common comorbidity, followed by IHD and heart failure.

Keywords: Endocrine, Diabetes mellitus, Hematology, Family Medicine,
Blood groups

1. INTRODUCTION

One of the leading causes of global health problems and mortality worldwide
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is diabetes mellitus (DM), a significant public health issue (Lovic et al., 2020). The World Health Organization (WHO) has reported
that Saudi Arabia is placed second-highest country of prevalence of diabetes in the Middle East. Around 7 million of the Saudi
population are diabetic, and almost 3 million are pre-diabetic (Al-Dawish et al., 2016). The prevalence of DM is about 20-25% in
Saudi Arabia (Al-Dawish et al., 2016).

Diabetes mellitus is a metabolic syndrome characterized by hyperglycemia, an outcome of the inability or decreased insulin
production or increased cell resistance to insulin. DM is classified into two types; Type 1 DM is the destruction of pancreatic beta
cells, and absolute lack of insulin is hallmarks of this autoimmune condition, in which its incidence is high among children. Type 2
DM is caused by increased resistance of peripheral tissues to insulin, which is the most common type. It accounts for approximately
90%-95% of diabetic patients (Harris et al., 1987; Kim et al., 2002).

The main human blood group system is ABO, the difference between ABO blood groups is determent by the presence or
absence of A and B antigens. There is a significant relation between ABO blood groups and some diseases such as gastric ulcers,
duodenal ulcers, hepatitis B, vascular conditions, and cancer. Many attempts have been made to study this relationship in our
continent. Researchers have demonstrated a link between diabetes mellitus risk and ABO blood groups, concluding that blood
group O has the least risk (Fagherazzi et al., 2015).

A study conducted in Malaysia showed a negative association between ABO groups and DM type 2 (Kamil et al., 2010).
Furthermore, another paper conducted in Qatar revealed that ABO antigens are associated with DM to be more common in blood
group B (Bener and Yousafzai, 2014). The previously mentioned studies have attempted to analyze the correlation between the ABO
blood grouping system and DM. However, there are limited studies in Saudi Arabia reporting this association. So, in this study, we
aimed to assess the relationship between ABO blood groups and diabetes melilites at King Abdulaziz University Hospital (KAUH)
in Jeddah, Saudi Arabia.

2. METHODOLOGY

This case-control paper was approved by the Institutional Review Board at King Abdulaziz University Hospital, Jeddah, Saudi
Arabia (Reference number: 338-22). The data of 1631 patients have been collected by simple random method through hospital
records from 2019 to 2022. The cases were taken from the database of patients diagnosed with DM type 1 or 2, and controls were
collected randomly from the family medicine clinic that came for routine checkups. If their blood glucose levels were less than 6.1
mmol/l and they had never taken any medication for diabetes, they were considered healthy.

The number of patients who fulfilled the inclusion criteria was 367 cases diagnosed with Diabetes Mellitus and 271 control
patients. We included all patients diagnosed with DM aged from 1-59 in KAUH and excluded subjects with secondary DM like
drug-induced DM, gestational DM, and all patients above 60 years of age.

Clinical data

All patients' clinical data fulfilling criteria were acquired through hospital records. Information about age, gender, nationality, BMI,
Diabetes status, and type of diabetes was retrieved. The following comorbidities were additionally considered: Hypertension,
malignancy, coronary heart diseases, congestive heart failure, cerebrovascular events, autoimmune disorders, thyroid diseases,
chronic liver disease, rheumatological conditions, respiratory disease, and chronic renal failure. Phenotypes ABO and Rh,
hemoglobin Alc (HA1C), fasting blood glucose (FBG), random blood glucose (RBG), and Point-of-care blood glucose testing (POCT

for BG) were all collected as well.

Statistical method

The Statical Program for social science (SPSS) version 21 was utilized for data analysis. Mean and standard deviation was used to
express normal distribution values such as age and BMI. Categorical data such as age groups, sex, diagnosis and type of diabetes,
and blood groups were expressed by frequency. Chi-square was used for categorical variables to identify the association between
the blood groups and the occurrence of comorbidities. An Independent T-test assessed the relationship between age and Body mass
index (BMI) with comorbidities. One-way ANOVA was used to determine the association between the blood groups and the rate of

individual comorbidities. The P-value was set at <0.05.
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3. RESULTS

Socio-demographic characteristics

This study included 718 patients; 55.2% were females, 44.8% were males, and the mean age was 42.55+11.22. In addition, 51.1% of
the total samples were diabetic, with the majority having type 1 diabetes (52%). Table 1 demonstrates the social characteristics of the

participants.

Table 1 Socio-demographic characteristics

N %
Sex
Male 322 44.8%
Female 396 55.2%
Nationality
Saudi 415 57.8%
Non-Saudi 303 42.2%
Age group
18-29 110 15.3%
30-49 359 50.0%
50-60 249 34.7%
Diabetes status
Diabetic 367 51.1%
Not diabetic 351 48.9%
Type of diabetes
Type 1 191 52.0%
Type 2 176 48.0%
Mean SD
Age (years) 42.55 11.22
BMI 27.98 6.42
Notes: Age data are expressed as mean + standard deviation, and
others are expressed as numbers (N) & percentages (%).
Abbreviations:
N: Number, SD: Standard deviation

Comorbidities among patients with diabetes

Numbers and rates of different comorbidities were calculated among all diabetic patients, demonstrating that 70% had
comorbidities. The most common were hypertension and ischemic heart diseases (56.9% and 24.3%). Figure 1 shows the different
comorbidities among patients with diabetes.

We further evaluated the effect of different variables on the occurrence of these comorbidities. We found that the type of
diabetes has a significant impact, as patients with type 2 diabetes were more prone to develop comorbidities than patients with type
1 diabetes (77.8% vs. 62.8%, p=0.03). Moreover, patients in the age group of 30-49 had the highest rate of comorbidity occurrence,
which was 97.6% compared with 89.5% in patients aged 18-29 and 52.5% among patients aged 50-60 (p<0.001). However, both BMI
and gender didn’t have any significant effects on the occurrence of comorbidities.

Blood groups

The most common blood group presented among the sample was O+, followed by A+ (41.9% and 31.2%). Moreover, similar blood
group distribution was present when assessing the most common blood groups among diabetic patients only. Figure 2 illustrates
the different blood groups among diabetic and non-diabetic patients.
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Comorbidities among patients with diabetes
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Figure 1 Different comorbidities among patients with diabetes
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Figure 2 Blood groups among diabetic and non-diabetic patients
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There was no significant relationship between the type of blood group and the occurrence of comorbidities among patients with
diabetes. However, when assessing the relationship between each comorbidity individually, the kind of blood group significantly
affected the development of ischemic heart diseases. Patients whose blood group was O- had a higher rate of ischemic heart
diseases than the rest of the blood groups (p=0.02). Blood groups did also affect the occurrence of other comorbidities, but none
were significant. Table 2 demonstrates the relationships between different blood groups and their effects on the occurrence of

comorbidities.

Table 2 The relationships between different blood groups and their effects on the occurrence of comorbidities
A~ [ar [B B+ | AB- | 4B+ |O- [0+ | P-value
Hypertension
% | 60.0% [ 55.0%
Ischemic heart disease
% | 40.0% | 20.8%
Chronic heart failure
% | 00% [125%
Autoimmune disease
%]00% [17% [00% [00% [00% [00% [00% |00% [0462

Chronic kidney disease

71.4%

50.0% | 59.6% | 100% | 50.0%

57.9% | 0.968

0.0% \35.1% \o.o% \8.3% \57.1%

24.8% \ 0.022*

250% | 14.0% [ 100% | 16.7%

00% [97% [0.241

% ]00% [108% | 125% [123% [00% |125% [0.0% [11.0% [0.995
Respiratory disease

%]00% [33% |125% [53% [00% [83% [143% [24% [0.325
Cerebrovascular disease

% |200% |83% [00% [53% [00% |42% [286% |9.0% [0.385

Thyroid disease

% |100% [83% [00% [00% [00% [00% [00% |55% [0147
Chronic liver disease

%]00% [17% [00% [18% [00% [00% [00% |28% [0953
Hyperlipidemia

% |200% [83% [00% [88% [00% [42% [00% [62% [0.769
Cancer or malignancy

%]00% [17% [00% [53% [00% [00% [00% [21% [0.398
Rheumatological disease

%]00% [00% [00% [00% [00% [00% [00% |07% | 1.000

Abbreviations:

%: Percentage, *: Statistical significance was set at p <0.05

We further assessed the blood type's effect on the mean HbAlc levels in diabetic patients. Patients with blood groups O-
(8.52+2.53), B- (8.60+2.80), and A+ (8.70+2.78) had the lowest levels compared with the rest. However, the relationship was not
significant (p=0.379). A similar association was assessed with the mean levels of POCT, but it was also not significant (p=0.982).

Figure 3 illustrates the relationship between the different blood groups and the mean level of HbAlc.
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Figure 3 The relationship between the type of blood group and the mean level of HbAlc

4. DISCUSSION

Our study found that the most common blood group was O-positive, with a prevalence of 41.9%. It was also the most prevalent
blood group in diabetic (39.5%) and non-diabetic (44.5%) groups. Previous research has indicated that blood group O is the most
common across all regions of Saudi Arabia, which is consistent with our findings (Belali, 2022; Sarhan et al., 2009). However,
neighboring countries have reported that group B is significantly more common in diabetic patients (Bener and Yousafzai, 2014).
Similar results have been found in countries such as Pakistan and Malaysia, where blood group B is most prevalent (Kamil et al.,
2010; Parente et al., 2020).

On the other hand, Nepal's findings align with ours, with blood group O being the most common (Shrestha et al., 2013).
Although there are variations in the literature, we recommend conducting a study that includes individuals from different
ethnicities and countries to examine the prevalence of blood groups in various regions of the world and their relationship with DM.
Our study also found that hypertension was the most common comorbidity among diabetics, with a prevalence of 56.9%. This
finding is consistent with several other studies that have reported hypertension as a common comorbidity among people with
diabetics, with a significant impact on mortality (Strain and Paldanius, 2018; Teck, 2022).

The relationship between hypertension and diabetes is likely due to the effects of hypertension on the vascular system (Strain
and Paldanius, 2018). Our study also found that the second and third most common comorbidities among diabetics were IHD and
heart failure, which are also affected by hypertension. Therefore, physicians must stress the importance of glycemic control not only
to their patients but also to their patients' families.

According to our research findings, the specific type of diabetes mellitus (DM) a patient has can significantly impact their
likelihood of developing coexisting medical conditions. Notably, individuals with type 2 DM are more susceptible to comorbidities
than those with type 1 DM (77.8% versus 62.8%, p=0.03). In Kazakhstan, a study on the epidemiology of DM types also revealed

that type 2 DM has a greater prevalence of comorbidities, such as hypertension and coronary artery disease (Galiyeva et al., 2022).
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This disparity may be attributed to the fact that type 2 DM patients are often diagnosed at an older age and are, therefore, more
likely to experience complications, whereas type 1 DM patients are diagnosed at a younger age and receive routine follow-up care
from their physician.

Our investigation shows a noteworthy correlation between possessing O-negative blood and being diagnosed with IHD, with a
statistical value of (P=0.022). This outcome contradicts a study in Pakistan by Sharif et al., (2014), which established that individuals
with blood type A were at a higher risk of developing IHD. Similarly, a study conducted in Finland by Parente et al., (2020) and
Sharif et al., (2014) identified blood type A as a risk factor for IHD, particularly in those with microalbuminuria. These divergent
findings may be attributed to the prevalence of Group O blood type in Saudi Arabia. Several studies have reported it as the most
common blood group in various country regions (Belali, 2022; Sarhan et al., 2009).

Based on our research, we have discovered that there is no concrete link between different blood types and HbAlc levels
(p=0.379). To our knowledge, this is the only study conducted in our area to explore this connection. Despite our findings lacking
statistical significance, we believe that further investigation is necessary to understand this relationship better. By conducting a
more in-depth analysis with more extensive sample size and incorporating ethnicity as a variable, we could advance the current
knowledge within this field. The study has a few limitations that should be noted. Firstly, it was conducted in a single center, and
only one ethnic group was included in the study. Additionally, the data for some patients was poorly documented. Conducting

multicenter and multiethnicity research is recommended to make more relevant comparisons.

5. CONCLUSION
This paper aimed to study the association between diabetes melilites and ABO blood groups at KAUH, Jeddah, Saudi Arabia. We

found Blood group O to be the most prevalent among our sample. A significant relationship existed between having the same blood
group and IHD. It could be explained by the overall high prevalence of blood group O in our country, regardless of whether it is
related to DM. We recommend conducting a multiethnic, multicenter study to explore the variations among different regions and

better understand these variables' associations.
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