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Abstract
Objective: To explore the link between the ABO 
blood groups and obesity among young adults of 
Hyderabad district, Sind, Pakistan.

Methodology: This cross-sectional study was 
conducted from February 2021 to January 2022, 
and included 582 randomly selected participants, 
including 301 males and 281 females, aged between 
18 to 40 years, from various institutions of district 
Hyderabad, including students, faculty members, 
and employee of universities, colleges, hospitals. 
A simple random sampling technique was used 
for the collection of data. Before induction, verbal 
consent was taken from all the participants. Data 
was collected by a self-structured questionnaire 
including sociodemographic characteristics. A brief 
history was taken relevant to the parameters of the 
study followed by measuring Body Mass Index, 
waist circumference, and waist-hip ratio. BMI 
was categorized with South Asian standards. Data 
collected through structured questionnaires and 
anthropometric parameters were analyzed by SPSS 
version 20.

Results: In this study, the data of 582 participants 
were included out of 600 participants, as the 
remaining 18 could not provide complete data. 
The mean age in male participants was 27.83 
± 5.478 and in females was 22.27 ± 4.730. The 
average BMI in male participants was 25.81 ± 
5.08 and in females was 24.00 ±4.90. Overall, 
205 B blood group participants were found obese, 
which included 111 male participants and 94 
female participants, followed by blood 197 group 
O participants, 130 A blood group participants, 
and 50 AB group individuals. In total, there were 
536 Rh positives, and only 42 Rh negatives. 
Individuals with blood group B and Rh-positive 
status were identified at being greater risk of 
developing higher BMI, waist-hip ratio, and waist 
circumference. 

Conclusion: The evidence found in this study 
proved the positive association of the types of 
blood groups with BMI, waist-hip ratio, and waist 
circumference.

Keywords: ABO blood group, Obesity, Waist 
circumference, Waist-hip ratio.

gender play more significant roles.1 Obesity 
is a complex medical problem defined by the 
World Health Organization as the abnormal 
and extreme deposition of fats in the body 
that has negative impacts.2 

The most common causes of obesity are 
increased intake of food, physical inactivity, 
and genetic predisposition.3 However, it 
may be caused by endocrine disorders, 
medications, or mental disorders. Obesity is 
a prevenTable condition by a combination of 
changes in social life and personal choices. 
It can be treated through healthy food and 
exercise.3

Obesity is a prevenTable cause of death 
around the world, with a higher prevalence in 
children and adults. According to WHO, urban 
areas of Pakistan have a burden of obesity 
ranging from 22 to 40%.4 A study reported 
that approximately 600 million adults and an 
estimated 100 million children were found 
obese in 195 countries in 2015.5 Young adults 
aged between 18 to 40 years are at critical life 
stages where lifestyle habits are mostly stiff 
making it a vital time for preventing obesity.6 
A sedentary lifestyle and consumption high-
calorie diet and processed food have been 
found to be key contributors to obesity.7 

The conventional factors of obesity, such as 
the imbalance between intake of calories and 
expenditure of energy, are well understood.8 
The ABO blood group system has been 
previously associated with various metabolic 
and cardiovascular conditions.2,9 These blood 
groups influence biological processes such as 
inflammation, lipid metabolism, and insulin 
sensitivity; all of these play major roles in 
the development of obesity.9 

Research conducted in the local population 
that focuses on a specific region is more 
valuable for gaining insights into genetic, 
environmental, and cultural factors that affect 
both obesity and the distribution of the ABO 
blood groups. Therefore, this study aims to 
find out the frequency of the ABO blood 
group with obesity among young adults aged 
between 18 to 40 years, from Hyderabad, 
Sindh, Pakistan.

Introduction

The relationship between ABO blood groups 
and obesity has been investigated in numerous 
studies with conflicting results. While some 
studies suggest an association between 
specific blood types particularly O and B 
with a higher prevalence of obesity, others 
indicate that factors such as ethnicity and 
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Methodology  

After approval from research ethics committee letter No: 
DRGS/1601, University of Sindh, this cross-sectional survey 
was conducted to record the relationship of the ABO blood 
groups with obesity in the young population aged between 18 
to 40 years, living in district Hyderabad. Verbal consent was 
taken from all the participants. The study was conducted from 
February 2021 to January 2022. The sample size was calculated 
by Rao-soft online calculator, Random Sampling was used to 
collect data. A total of 600 individuals were contacted finally 
582 participated in this study, the response was 97 %, and the 
remaining 18 (3%) of individuals refused to provide necessary 
information Questionnaires were filled by all authors while 
collecting data in hard copies.  

In this study, participants were healthy and had no illnesses that 
could have significantly changed either their lifestyle habits 
or physiological measures. Individuals who participated were 
selected on the criteria to achieve close to accurate results. 
Participants included knowing their blood groups, without 
any cardiovascular diseases, non-pregnant, non-smoker, and 
non-addict. Participants who were not residents of district 
Hyderabad, who were ˃ 40 years of age, diagnosed with any 
heart disease, pregnant, active smokers, a genetic disorder 
linked with obesity, conditions including hypothyroidism, 
polycystic ovary syndrome or Cushing syndrome linked with 
obesity and drug addicts, were excluded from this study.

Physiological Variables: There were two types of 
physiological variables taken into account; those that were 
physically measured, including; 

Anthropometric Measurements: including height, weight, 
waist circumference, and hip circumference were measured 

with a balanced beam scale, porTable stadiometer, and flexible, 
non-stretchable measuring tape. 

Basal Metabolic Index (BMI) is a measure used to assess an 
individual’s body weight with relevance to their height. BMI was 
calculated by dividing the weight in kgs of individuals by their 
height in meters. Individuals were classified as underweight, 
normal or optimal, overweight, and obese, depending upon the 
BMI range they fell in, and calculated with formula: weight in 
kgs/ (height in meters).² The normal South Asian range of BMI 
is >23 kg/m2.10 Waist Circumference refers to the measurement 
of the distance around a person’s waist. It is typically measured 
at a point just above the hip bone and below the rib cage. The 
normal South Asian range of waist circumference is ≥ 90 cm 
(Male), and≥ 80 cm (Female).11

Statistical Analysis

Data was analyzed with a statistical package for the social 
sciences (SPSS Version 23.0). Descriptive statistics (mean, 
standard deviation, frequencies) were calculated for the baseline 
characteristics. Chi-square was used to assess the association 
between the ABO blood group and the prevalence of increased 
blood pressure. Logistic regression analysis was performed to 
determine the odds ratio, accounting for confounders such as 
age and BMI, in order to assess the strength of the association 
between ABO blood groups and elevated blood pressure. A 
p-value of less than 0.05 was considered statistically significant.

Results

Basic characteristics of participants including, age, BMI, mean 
waist circumference, mean waist-hip ratio, mean blood sugar 
fasting, and mean systolic and diastolic blood pressure are 
shown in Table 1.

Table 1: The basic characteristics of participants

Variable Male
(n=301)

Female
(n=281)

Distribution of the Participants’ Blood Group
A
B
AB
O

72
111
22
96

58
94
28
101

Age 27.83 ± 5.478 22.27 ± 4.730

Body Mass Index (BMI) 25.81 ± 5.08 24.00 ±4.90

Blood Sugar Fasting (BSF) 104.25 ± 36.42 90.31 ± 19.65

Systolic Blood Pressure (SBP) 122.60 ± 13.38 113.22 ± 16.65

Diastolic Blood Pressure (DBP) 83.38 ± 8.762 76.31 ± 9.49

Waist Circumference 90.11 ± 13.327 73.25 ± 12.644

Waist Hip Ratio 0.7342 ± 0.442 0.9203 ±0.2713
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Table 2 indicates that participants with B blood group were 
established more vulnerable to develop increased BMI. Rh-

positive subjects were also found in increased BMI category, 
Waist circumference and Waist hip ratio.

Table 2: The association of ABO blood group with BMI, waist circumference, and waist hip ratio

Variable Normal Weight
< 23 Kg/m²

Increased Weight 
> 23 Kg/m² (P-Value)

Body Mass Index N % n %

O (197)
A (130)
B (205)
AB (50)
Rh +ve (536)
Rh -ve (46)

177
116
155
43
449
42

89.84
89.23
75.60
86
83.76
  91.3

20
14
50
7
87
  4

10.15
10.76
24.39
14
16.23
    8.69

(0.000)
(0.778)
(0.001)
 (0..692)
(0.000)
(0.236)

Waist Circumference Normal < 102 cm (Males) 
80 cm (Females)

Increased > 102 cm (Males) 
 80 cm (Females) (P-Value)

O (197)
A (130)
B (205)
AB (50)
Rh +ve (536)
Rh -ve (46)

178
113
167
43
459
42

90.35
86.92
81.46
86
85.63
91.3

19
17
38
7
77
4

9.64
13.07
18.53
14
14.36
8.69

 (0.000)
(0.013)
 (0.000)
 (0.048)
 (0.000)
 (0.004)

Waist Hip Ratio Normal < 90 cm (Males) 
85 cm (Females)

Increased > 90 cm (Males) 
85 cm (Females) (P-Value)

O (197)
A (130)
B (205)
AB (50)
Rh +ve (536)
Rh -ve (46)

111
60
85
21
253
24

56.34
46.15
41.46
42
47.2
52.17

86
70
120
29
283
22

43.65
53.84
58.53
58
52.79
47.83

(0.000)
(0.000)
(0.000)
(0.000)
(0.000)
(0.000)

Figure 1: Association of ABO blood group with Obesity, showing that B blood group have higher tendency to develop obesity 
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Discussion 

This study was conducted to explore whether a person’s blood 
group could be a risk for obesity. As obesity is a growing 
global health concern, especially in younger populations, 
identifying any potential biological marker like blood group, 
could aid in predicting the risk of obesity and developing 
personalized prevention strategies. The findings in our study 
suggest that participants in the B blood group were prone to 
develop obesity followed by A and AB blood group participants. 
Waist circumferences were found increased in B blood group 
participants followed by AB and A blood group participants. 
The waist-hip ratio was also found higher in participants in the 
B blood group followed by AB and A blood group participants. 
In this study, the mean body mass index of subjects was 24.945 
± 5.0765, however, no significant gender-wise difference was 
found in body mass index. In this study, blood group B had a 
higher prevalence of increased body mass index followed by A, 
O, and AB blood group, and subjects with Rh D positive were 
more prone to develop obesity compared to Rh D negative. This 
finding indicates that participants with B blood group might be 
genetically prone to develop obesity than other blood groups. 

A study from India on 200 medical students by Bhattacharyya 
et al. found in consistent with our result that blood group B 
participants were more prone to develop obesity than other 
blood groups.12 Another Malaysian study on the Punjabi 
population of Selangor, conducted by Kumeshini et al. showed 
agreement with our findings.13 Parveen et al. conducted a study 
on 181 medical students of Karachi which were inconsistent 
with our findings and determined that blood group A had a 
higher prevalence of increased BMI.14 This difference might 
be due to the reduced sample size of the study conducted in 
India and Karachi. 

The distribution patterns of BMI differ within and between 
populations around the world. These changing patterns of BMI 
in different populations are recognized and related to changes 
in socioeconomic status.15  Both overweight and obesity are 
considered to be harmful to a person’s health and several 
studies reported the link of higher BMI with the development 
of certain diseases.16 Increased body weight is related to an 
increased risk factor for the development of various diseases 
and clinical disorders including coronary artery disease, 
hypertension, stroke,17 malignancies, diabetes type II,18 liver 
diseases,19 asthma, allergies,20 and psychological problems.16 
Some studies conducted around the world found an insignificant 
relationship between the ABO blood group with body mass 
index.21-25 These variable findings concerning the relationship 
of the ABO blood group with body mass index may be due 
to local factors, which change population phenotype, or may 
be due to sampling size difference rather than actual genetic 
influence. 

In our study, waist circumference was found normal in 501 
(86.08%) subjects and increased in 81 (13.91%) subjects. 
Waist circumference was increased in subjects with B blood 
group followed by O, A, and AB blood group subjects (Table 
2). However, Rh-positive subjects had increased waist 
circumference compared to Rh-negative subjects. Many 

studies proved the association of blood groups with different 
diseases, yet it is not clear whether its role is big or small 
related to lifestyle and heredity. However, the concept of fitness 
has changed. Several studies showed that body mass index 
is not the correct parameter of health or obesity.  It is the 
amount of body fat, which determines the health condition of 
the individual. Waist-hip ratio was normal in 277 (47.59%) 
subjects and increased in 305 (52.40%) subjects. Waist Hip 
Ratio was increased in B blood group subjects followed by A, 
AB, and O blood group subjects. Subjects with Rh-positive 
were found to have an increased waist-hip ratio compared 
to Rh-negative subjects. Behera et al. 26 conducted a study 
that found a relationship between blood group with waist-hip 
ratio and males, indicating AB and Rh-negative blood group 
individuals were prone to develop increased waist-hip ratio, 
while in females, AB and Rh-positive were found more prone. 

Limitations

Geographic and ethnic variability including ABO blood group 
distribution, and obesity prevalence can vary significantly by 
region and ethnicity. Confounding factors like obesity are 
dependent on diet, physical activity, socioeconomic status, 
and environmental influences. The cross-sectional study can 
only show indication, not causation. The study focuses on 
young adults, the findings may not be generalizable to another 
age group.

Conclusion 

This study concluded that participants having the B blood 
group are more susceptible to developing obesity. This 
association indicates a possible genetic tendency that may 
relate to environmental and lifestyle factors, increasing the 
chances of obesity in this population. The observed increased 
incidence of obesity among B blood group individuals may 
be associated with differences in metabolic processes, such as 
lipid metabolism and insulin sensitivity, which are influenced 
by blood group antigens.
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