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Annotation: Objective: Our study have
been performed in wasit, Irag to look at
association of blood groups and blood sugar level.

Samples and methodology: It was a cross
sectional study conducted at University of wasit .
The blood samples were collected from student in
year 2024 involving 75 samples were taken from
both male and female, healthy individual with age
ranging from (18-25) years, the samples were
tested for ABO blood groups using (ABO_Kit )
additionally, the samples were submitted to
Glucometer machine to evaluate the glucose
level.

Result: Chi-square test result showed all
blood groups especially B have positive
association with blood sugar level which involve
2.82 mg/ dl and p=0.0469 also statistical analysis
appeared the blood groups O is the most dominant
No 26 (34.670 %) followed by other blood groups
, the statistical data explained a highly significant
difference in the distribution of blood types ,
(p<0.01).Our research showed there was no
significant difference (NS) achieved between
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individuals with blood sugar level Over than
100(mg/dl)that are prediabetes (developing
diabetes in the future) and individual with blood
sugar level less than 100 (mg /dI(

Conclusion: The research suggests a
positive association between ABO blood groups
and blood glucose levels. It was found that blood
group O is the most prevalent, while group AB is
the rarest, with a frequency of 10 (13.33%).
Further large-scale studies in different ethnic
populations are needed to confirm these findings

Keywords: ABO Blood Groups, Rh+,
Rh-, Blood Glucose, Prediabetes.

1- Introduction

The most general and largest classification of blood group, the ABO and Rh system which it's
determined by the presence or absence of A and B antigens on red blood cells, and these antigens
are also expressed in various body tissues., as shown in table (1) (1,2,3). These genetic factors are
significantly different in geographical, ethnic, and socioeconomic groups in several parts of the
world (4). Several studies have reported that blood group antigens play a vital role in genetics and
creating, preventing, and exacerbating various diseases such as gastric cancer, thyroid disorders,
coronary artery disease, and diabetes, especially type 2 diabetes (5-7).

The ABO locus is located on chromosome 9 at position 9934.1-934.2, and it includes 7 exons that
span over 18 kb of genomic DNA(8). An individual's blood group is genetically determined, which
may lead to associations with genetically predisposed diseases. For example, individuals with
certain blood groups have been found to have an increased risk of stomach cancer(9), while those
with blood group O are more prone to duodenal and gastric ulcers (10). Blood groups and the Rh
factor have also been shown to be useful in predicting periodontitis, as observed in other
studies(11). Additionally, Rh antigens have been linked to a higher risk of breast cancer (12).
Research from various countries has produced diverse and sometimes conflicting results regarding
the susceptibility of individuals with specific blood types to diabetes across different populations,
the results were controversial.

Table (1): ABO Blood Groups Phenotypes (Dean, 2005)

Antigen(s) Antibodies

Blood group present on the present in the Genotype(s)
red blood cells serum
& & antigen Anti-B Adoar AD
B B antigen Anti-A BB or BO

& antigen and B

AB .
antigen

None AB

] Maorne Anti-4 and Anti-B [nla]
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According to the American Diabetes Association, a normal fasting blood sugar level (measured in
the morning after an 8-hour fast with only water) is below 100 mg/dL, while normal postprandial
(after meals) blood glucose levels are typically under 140 mg/dL. A fasting blood sugar level
between 100-125 mg/dL indicates prediabetes, and a level above 125 mg/dL indicates diabetes
(13).

Blood sugar levels are influenced by a variety of factors, including diet, exercise, genetics, and gut
health. Recent research has identified several surprising factors that may contribute to blood sugar
dysregulation and the development of Type 2 diabetes, such as genetics, the gut microbiome, sleep
disturbances, micro plastics, and even cesarean sections. Some studies have proposed that blood
type might be one of these unexpected factors affecting metabolic health. However, while certain
research has suggested a weak link between blood type and blood sugar regulation, the overall
body of evidence indicates that any such connection, if it exists, is likely to be weak (14).

Therefore, The present study was conducted to investigate whether there is any correlation
between ABO and Rh blood groups and normal blood sugar levels in the Wasit population.

2- Methodology

Our present Investigation was cross sectional study that involved : (75 ) samples were taken from
both females (no: 51) and males (no: 24) healthy individuals with ages ranging from (18 to 25)
years collected from the College of Science at the University of Wasit. ABO-kit was using to
determine blood groups types «in addtion to that blood glucose levels were measured using a
glucose meter. Ultimately, The samples were analyzed statistically using the SPSS software.

» Place of study:- The study was conducted in the Department of biology College of Science

» Study Population:- (75 ) samples were taken from both females and males healthy students
with ages ranging from (18 to 25) years.

» Sample design:- All the subjects were selected by random sampling technique.

A\

Study design:- university of wasit based cross-sectional study.

» Study Tool:- For blood grouping- Glass slides, (1) antibodies; Anti A. Anti B. Anti D (2)Blood
Mixing Sticks. (3)Glass slid (4) Blood (5) Cotton (5) Surgical spirit (6) Lancet needle (7)
Glucometer machine

» Blood sampling:- three drops of blood sample was collected from students by using lancet
needles. ABO blood group was determined using the ABO kit test and also one drop was taken
for detecting blood sugar level by using glucometer machine.

ABO Blood Groups Test
&Blood Sugar Test;
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Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) program (2019) was used to assess the
impact of different groups on the study parameters. The Least Significant Difference (LSD) and
T-test were employed to make significant comparisons between the means. Chi-square test was
used to significant compare between percentage (0.05 and 0.01 probability) in this study (15).

3-Results:
A- ABO Blood groups Percentage and Distribution :

In this cross-sectional study of seventy five (75) healthy student, the blood group O+ was the most
prevalent (23; 30.70%)followed by group A+ (17; 22.7%), then group B+ (14; 18.7%)while the
percentage of other blood groups types is equal and less than 10%. Statistically, the results showed
a highly significant difference in the distribution of blood types, with (P<0.01) , as shown in table
(2), figure (1) & chart (1):

Table (2): Distribution of sample study according to Blood groups

Rh+ Rh-

Blood groups No No. (%) No. (%) P-value
8.047 **

A 21 (28.00%) | 17 (22.70%) 4 (5.30%) (0.0046)
3.630 *

B 18 (24.00%) | 14 (18.70%) 4 (5.30%) (0.0497)
3.630 *

AB 10 (13.33%) | 8 (10.70%) 2 (2.70%) (0.0497)
**

0] 26 (34.67%) | 23 (30.70%) 3 (4.00%) 1(%'?6%4(')1)
**

Total 75 62 (82.67%) 13 (17.33%) 3(%%%)%1)

p_value 7.186 * 7.548 * 0.846 NS
(0.0476) (0.0458) (0.838)
* (P<0.05), ** (P<0.01).

_Ani-A  Anti-B_ Anti-D

Figure (1): Blood Groups Test Results
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Blood Groups Prevalence
35.00%

30.00%

25.00%

20.00%

® Rh+
15.00%

H Rh-
10.00%

5.00%

0.00%

O Blood Group ABlood Group B Blood Group AB Blood Group

Chart (1): Explain Percentage of Blood Groups
B- Estimation of Blood Sugar Level

In general the results of random blood sugar levels in the current study was divided into two
groups; the first groups involved individuals with blood sugar levels over than 100 (mg/dL), that
are prediabetes (developing diabetes in the future ), while the second groups included individuals
with blood sugar levels less than 100 (mg/dL).The frequency of first groups was( 31; 41.3%) which
consist of (11; 35.5% ) males and (20; 64.5%) females, while the frequency of second groups was
(44; 58.7%) which included (13; 29.5%) males and (31; 70.5%) females. Statistically, Our research
showed there is no significant difference between the two groups (NS), and there is no differences
in glucose level according to the sex, as shown in table (3):

Table (3): Distribution of sample study according to Sex and level of Blood sugar

Level of Blood sugar
Sex No Less Than 100 (mg/dL) | Over Than 100 (mg/dL) | P-value
No. (%) No. (%)

Male 24 13 (17.33%) 11 (14.67%) 0.683 NS
Female 51 31 (41.33%) 20 (26.67%) 0.123 NS
Total 75 44 (58.67%) 31 (41.33%) 0.133 NS

P-value 0.0067 ** 0.106 NS

** (P<0.01).

C- Relationship between Blood groups and Blood sugar

In this present study, the Chi-square test showed a significant correlation between the general
blood types (A,B,AB and O) and blood sugar levels, with a significant difference approximately
(p=0.0469) also, our detection appeared all blood groups were interrelated with sugar level and
had positive association especially(B+) had higher value (a) as well as the strength of significant
correlation differs between each blood types. Furthermore, the controversial significant differences
among them was noted in table (4):

Table (4): Relationship between Blood groups and Blood sugar

Mean =SE of Fasting blood sugar-
Blood groups No EBS (mg/dI)
A 21 08.24 +2.21 ab
B 18 102.17 +2.82 a
AB 10 93.60 +2.55 b
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0 26 102.11 +2.05 a
L.S.D. 7.334*
(P-value) (0.0469)

Means having with the different letters in same column differed
significantly. 1* (P<0.05).

4- Discussion

The World Population Review provides distribution of blood type across countries, showing the
prevalence of blood types O, A, B, and AB in various populations. It emphasizes that blood type
O is the most prevalent globally, whereas blood type AB is the rarest. The percentages of each
blood type vary by region, with some countries having a significantly higher prevalence of one
blood type over others. In Irag O+ blood type is the most prevalence (32.1%) then A+ (25%),
25.6% B+, 7.4% AB+, 3% O- , 2.7%A-, 2.7% B- and 0.9%AB- , according to the data of world
population review (16), and these data comes agree with our result as showing in table (2).

Previous studies have suggested that blood groups play a role in disease mechanisms at the
molecular level, either through blood group antigens or by blood group-reactive antibodies (17).
Several systematic reviews and meta-analyses have explored the correlations between ABO and
Rh blood groups and various health outcomes (18, 19). However, the relationship between these
blood groups and human health outcomes remains a topic of controversy (20, 21, 22).

Therefore, the data on the relationship between the distribution of ABO blood types and blood
sugar levels is conflicting, with some studies reporting no association, while others show a positive
association (23).

A large prospective study conducted in France found no connection between Rh blood type and
the risk of developing type 2 diabetes mellitus (T2DM). However, individuals with blood type O
had the lowest risk of T2DM, while those with blood type B had the highest risk, followed by
blood types AB and A. However, the risk for individuals with blood type AB was not statistically
significant (24, 25). When both Rh and ABO blood types were considered together, individuals
with blood type B+ had the highest risk, followed by those with blood types AB+, A-, and A+. No
significant differences in risk were observed for other blood types (24, 25).

Other studies have also shown inconsistent results. For example, a study in Yemen found that the
highest blood sugar and insulin levels were associated with blood type A, while blood type AB
showed a protective effect (26). Our findings align with research conducted in Irag, which showed
higher blood glucose, total cholesterol, and blood pressure levels in individuals with blood type
O, followed by lower risk in individuals with blood types A, B, and AB, with the lowest risk
observed in blood type AB individuals (24, 25, 27).

In contrast to the findings of the current study, several large studies in Bangladesh (28), Germany
(29), and Glasgow (30) concluded that there was no significant association between ABO blood
groups and type 2 diabetes mellitus (T2DM). Additionally, a study in Malaysia reported a lower
risk of T2DM in individuals with blood types A and O (23). Furthermore, clear genetic evidence
has been found in individuals of European descent, linking nonsecretor status (se/se; homozygous
for the A/A alleles of the FUT2 gene) to insulin-dependent type 1 diabetes mellitus (T1DM) (24).

In addition, there were reports from Italy (31) and Trinidad (32) showing an increased frequency
of blood group B among diabetics. Furthermore, In Pakistan a study by Qureshi and Bhatti found
that O and A blood groups appear to be more frequent in healthy controls (39.28 and 25%)
compared to patients with DM type 2 (34.28 and 15.71%), but this as well was not statistically
significant (33).While in Qatar, a study by Bener and Yousafzai that examined 1631 patients with
type 2 DM and 1650 healthy control subjects (34). The researchers reported blood group B being
significantly common while blood group O being significantly less usual among diabetic patients.
Several other studies have reported the same results (35, 36, 37).



18 American Journal of Biodiversity Volume: 1 | Number: 6 (2024) December

From other hand, Prediabetes in males and females, many studies suggest that prediabetes affects
both men and women, but the prevalence rates may differ slightly. In many countries, men tend to
have a slightly higher rate of prediabetes compared to women, particularly in middle-aged and
older adults. However, the difference is not typically vast (38).

In the United States, for example, the Centers for Disease Control and Prevention (CDC) states
that approximately 38% of adults have prediabetes, and the condition affects more men (15%) than
women (12%) based on national surveys. This pattern can also be seen in other developed countries
with similar lifestyle and health patterns (39).

Also according to a statistical study in the United States, between 2017 and 2020, as well as in
2021, a higher percentage of men (41.0%) compared to women (32.0%) had prediabetes, based on
fasting glucose levels or A1C values ranging from 5.7% to 6.4%, while the results of the current
study showed the opposite, as it indicated that the prevalence of prediabetes in females is higher
than in males, this may be due to the fact that the number of female samples is double the number
of male samples. Despite this, it is an insignificant increase, so we suggest conducting other studies
with a larger and equal number of samples between males and females to determine the prevalence
rate accurately.

Generally men have a slightly higher rate of prediabetes, especially in middle age, the prevalence
can depend on age, hormones, lifestyle, and geographical location. Overall, both men and women
should be aware of their risk factors and regularly monitor their blood sugar levels to prevent
progression to diabetes (40). The risk of prediabetes increases with age, especially after age 45.
Both men and women in this age group have a higher chance of developing prediabetes due to
increased insulin resistance, but some studies indicate that women may develop prediabetes later
in life compared to men, especially after menopause (41).

Therefore, further studies are needed to confirm the results, with a larger number of samples and
a wide range of age groups, taking into consideration other influential physiological factors, in
order to determine the extent of the relationship between blood groups and the development of
diabetes and the prevalence of prediabetes among men and women as a risk factor. Appropriate
lifestyle are recommended for people with prediabetes possessing blood group B or O, to prevent
progression to diabetes.

Conclusion

We conclude that blood group O are the most prevalence and AB are the rarest, and there was an
association between blood groups B with blood sugar levels, which indicates that there is a
relationship, even if weak, between sugar levels and blood groups. Large studies in other ethnic
groups are needed to confirm these results .
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