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Abstract:

Background: The ABO blood group system is an important genetic marker in humans. Blood groups have been
associated with susceptibility to various diseases and physiological characteristics. BMI, BSA and BF% are important
parameters used to assess nutritional status, obesity, and overall health.

Aim: To analyse the association of ABO blood groups and the Rh system with BMI, BSA, and BF% among
undergraduate dental students.

Methodology: A cross-sectional study was conducted among 155 undergraduate dental students aged 18-25 years.
Blood grouping was carried out using the slide agglutination method. Anthropometric measurements were recorded
using standard protocols. Statistical analysis was performed using Python version 3.11.4.

Results: A total of 155 undergraduate dental students participated in the study. Male students showed significantly higher
BMI and BSA compared to females, while female students had significantly higher body fat percentage. Among the
blood groups, AB blood group showed slightly higher median BMI and BSA values, whereas blood group O showed
relatively higher body BF%. However, differences among blood groups were not statistically significant (p > 0.05).
Conclusion: Study suggests possible variations in body composition parameters among different ABO blood groups no
statistically significant association was observed. Findings may help in understanding the relationship between genetic factors
and anthropometric characteristics..

Keywords: Body Mass Index (BMI), Body Surface Area (BSA), Body Fat Percentage (BF%)...
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INTRODUCTION

ABO blood groups and Rh systems are traditionally known for blood transfusions and compatibility,
but recently there are studies regarding the associations between the blood groups and anthropometric
parameters which include BMI, BSA and BF%. The ABO blood group and Rh system are inherited biological
markers which might influence the susceptibility to various health problems.

The pattern of distribution of the ABO blood antigen varies by the prevalence type among different
populations in the world. The relation between ABO blood group and several elements of the human
population like intelligence, socioeconomic status, diet, diseases, etc., are suggested from a long time.[® 13!

The clinical significance of the ABO blood group system extends beyond transfusion medicine.[>¢!
ABO blood groups have been shown to be particularly linked with different diseases, as observed in some
studies. The evidence of the relation between some ABO blood types with diseases is accumulating as this
might relate to a direct or indirect role of ABO blood types.!!5 26l

Previous studies report the link between blood groups and various diseases, like diabetes mellitus,
obesity!?l, hypertension and cardiovascular disorders.[! In the current scenario, this study is very important
as the prevalence of overweight and obesity is increasing day by day and has escalated into developing
countries like India.!-?!

BMI is widely used marker of obesity which has been studied with ABO system to find out the
potential risk of a particular ABO antigen and propensity for increased body fatness.[23 24

Many studies have been done regarding the relationship between several metabolic and
cardiovascular disorders with the ABO blood groups. However, the findings for the association of blood
groups with BMI, BSA and BF% remain inconsistent.

Excess body fat is also an important contributor to diseases. There is growing interest in conducting
studies which involve body composition assessment.!”!

Variations in the blood which results from the presence or absence of antigens on the surface of red
blood cells corresponding to specific blood types, have indirect implications for susceptibility to diseases.!'”
18, 22, 25]

Some studies show that individuals having blood group B may be more susceptible to higher BMI
while other studies report the same for blood groups A or O. Therefore, these conflicting results highlight
the need for conducting further research. This study focuses on revealing the difference across blood groups
by measuring the body composition.

Materials and Methods

A cross-sectional study was conducted among healthy 155 undergraduate dental students in the
Department of Physiology at Manav Rachna Dental College, Faridabad, India. The students were of age
group between 18-25 years old. The procedure of the study was explained and an informed consent was
taken before conducting the study. The students” medical history was taken which included family history,
current and past illness.

Blood group determination was carried out by slide agglutination technique. The height and weight
of the students were recorded and BMI, BSA and BF% was calculated. The following formulae were used:

weight(kg)
 height(m?

\/weight(kg)xheight(m)
3600
BF% (males) = (1.20 x BMI) + (0.23 x Age) - 16.2
BF% (females) = (1.20 x BMI) + (0.23 x Age) - 5.4
According to WHO, BMl is divided into four groups as follows:
<18.5 kg/m2 = Underweight
18.5 - 24.9 kg/m2 = Normal
25.0 - 29.9 kg/m?2 = Overweight
>30 kg/m2 = Obese

BSA =

The statistical analysis was conducted at a 5% significance level. Initial data preprocessing, including
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data cleaning and integration, was performed using Microsoft Excel. Assumption testing for normality was
carried out using the Shapiro-Wilk test. As the data were not normally distributed, descriptive statistics were
summarised using median and interquartile range (Q1-Q3).

For hypothesis testing, the Mann-Whitney U test was applied for comparisons between two groups,
and the Kruskal-Wallis test was used for comparisons across multiple groups, with corresponding p-values
reported. Explorative data analysis (EDA) and visualisation, including bar plots with interquartile ranges,
were performed using Microsoft Power BL.

All statistical analyses were conducted using Python version 3.11.4 with Pandas, NumPy and SciPy
libraries. Statistical analysis was conducted by Biostatistician, Research and Development Cell, MRIIRS

Result

Table 1: Comparison of BMI, BSA, and Body Fat % Between Males and Females (Median [Q1-
Q3], Mann-Whitney U Test)

(Asterisk sign represent the significance)

P ¢ Male [Q1, Median, | Female [Q1, Median, | Mann Whitney U test P-
arameters 03] 03] Value

BMI [20.80, 23.40, 26.20] [19.00, 21.45, 25.30] 0.0237*

(kg/m"2) .80, 23.40, 26. .00, 21.45, 25. .

BSA (m”2) [1.72,1.83,1.97] [1.49, 1.58, 1.67] 0.0000**

(}/3 ODY FAT [13.10, 17.10, 22.50] [22.40, 26.60, 33.17] 0.0000**

The comparison of anthropometric parameters between males and females using the Mann-Whitney
U test shows statistically significant differences for all three variables.

For BMI, males (Median = 23.4; IQR: 20.8-26.2) have a significantly higher distribution compared to
females (Median = 21.45; IQR: 19.0-25.3) (p = 0.0237), indicating relatively greater body mass among males.

Similarly, BSA is significantly higher in males (Median = 1.83; IQR: 1.72-1.97) than females (Median =
1.58; IQR: 1.49-1.67) (p <0.001), reflecting larger body surface area in males.

In contrast, Body Fat % is significantly higher in females (Median = 26.6; IQR: 22.4-33.17) compared
to males (Median = 17.1; IQR: 13.1-22.5) (p < 0.001), suggesting greater fat composition among females.

The bar plots, representing medians with interquartile ranges (Q1-Q3), visually support these
findings, showing clear separation between groups for each parameter

Table 2: Comparison of BMI, BSA, and Body Fat % Across Blood Groups (Median [Q1-Q3],
Kruskal-Wallis Test)

BLOOD BLOOD BLOOD GROUP- | BLOOD Ix:fli‘:l
Parameters GROUP-A GROUP-B AB GROUP-O test
[Q1, Median, Q3] | [Q1, Median, Q3] | [Q1, Median, Q3] [Q1, Median, Q3] P-Value

[20.35, 22.00, | [18.90, 21.50,

AN
BMI (ke/m”2) | 4 551 25.00]

[21.20, 23.40, 25.30] | [20.12, 22.65, 26.55] | 0.3562
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BSA (m*2)  |[L55,1.66,1.83] |[1.52,1.60,1.73] |[1.62, 1.81,1.90] [1.50, 1.65, 1.82] 0.0922

[19.30, 24.90, | [18.90, 22.70,

0,
BODY FAT% 29.65] 27.70]

[18.30, 24.70, 30.00] | [20.05, 26.30, 32.17] | 0.2722

25
20
I
-
E
=15
=
S
o qp
5
o
AR 1] A B
BLOOD GROWPF
20
1.5
N
<
E
= 1.0
<
v
[
0.5
0.0
AB A L] B
BLOOD GROLP
35
- i
25
#
= 2
o
'
a
a5
@
10
5
0
a A AB B
BLOOD GROUP

The comparison of anthropometric parameters across different blood groups using the Kruskal Wallis
test indicates no statistically significant differences among the groups. For BMI, although blood group AB
(Median = 23.4) appears slightly higher compared to O (22.65), A (22.0), and B (21.5), the difference is not
statistically significant (p = 0.3562).

Similarly, BSA shows a relatively higher median in blood group AB (1.81) compared to A (1.66), O
(1.65), and B (1.60), but this variation also does not reach statistical significance (p = 0.0922). For Body Fat %,
blood group O (Median = 26.3) tends to have higher values compared to A (24.9), AB (24.7), and B (22.7);
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however, the differences are again not statistically significant (p = 0.2722).

The bar plots with median and interquartile ranges (Q1-Q3) further support these findings, showing
overlapping distributions across all blood groups, indicating comparable anthropometric characteristics
irrespective of blood group.

Discussion

This study evaluated the relation between ABO blood groups and Rh systems with anthropometric
factors like BMI, BSA and BF% among 155 undergraduate dental students. The variations in body
composition parameters were studied across different blood groups. The associations were not statistically
significant. However, significant differences were observed between male and female, where males had
higher BMI and BSA, and females exhibited significantly higher BF%.

The observed gender-based differences are consistent with normal physiological characteristics as the
males possess greater skeletal muscle mass and body size, and the females naturally have higher body fat
proportion due to hormonal and reproductive factors. These observations are consistent with previous
studies which supports the present observations.

Among the ABO blood groups, the students having blood group AB exhibited comparatively higher
median BMI and BSA, whereas the students having blood group O demonstrated relatively higher BF%.
Although these trends were evident, they did not reach the statistical significance (p > 0.05). This gives an
idea that while some blood groups may show trends toward differences in body composition, ABO blood
alone might not be a strong predictor of obesity or anthropometric status, environment and lifestyle are
factors which play a greater role in determining the anthropometric characteristics.

The findings of this study are comparable with the study done by Siddiqui et al., who also reported
the variations in body fat percentage and lean body mass among ABO blood groups and BML. It suggested
that BMI might not completely reflect variations in body composition as it did not differentiate between fat
mass and lean mass.[!

Similar observations were found in the study of Shrivastava et al. It showed that blood group B had a
relatively higher prevalence of overweight and obesity among the medical students. The association between
ABO blood groups and BMI was not statistically significant.

The lack of statistically significant associations in this study might attribute to many factors, including
a small sample size, homogeneity of the study population which comprises young, healthy dental students
and unequal distribution of the students among the blood groups.

Environmental factors, level of physical activity, lifestyle characteristics and habits of diet are not
controlled in this study, and this might influence the outcomes and also might have covered any underlying
genetic relations®?!l. Genetic factors are also important risk factors in developing diseases like hypertension
and ABO blood group system is one such factor which needs deep research.!012

Despite all these limitations, this study contributes to growing body of evidence which explores the
relationship between anthropometric factors and genetically inherited markers.

The findings of the present study indicates that ABO blood groups might influence certain factors of
body composition, but their effects appear to be modest and interact with multiple physiological and
environmental determinants.

Future multi-centric studies involving larger and more diverse populations with more advanced body
composition techniques which include direct measurements of the body fat and also the lean body mass, are
advised to further clarify the potential role of ABO blood groups and Rh systems in determining
anthropometric characteristics.

Conclusion

This study demonstrated the possible variations in BMI, BSA and BF% among different blood groups
with AB blood group showing comparatively higher BMI and BSA values and O blood group showed higher
value for BF%. However, the variations were not statistically significant. Significant gender-based variations
in anthropometric parameters were seen which suggests that biological and physiological factors might have
a greater impact on the body composition than blood group alone. The relationship between anthropometric
measures and measured BF% are not independent of age and gender.[]

The ABO blood group system is associated with many parameters of healthy aging and development
of disease. The knowledge of ABO blood groups might be of interest for more personalized approaches
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towards health maintenance and the prevention of diseases.[% 25!

Excess body weight and increase in BMI has emerged as one of the most significant global health
challenges of the 21st century, with its prevalence rising at an alarming rate across many countries. It is
recognized as a complex, multifactorial condition that not only increases the risk of metabolic disorders but
also exerts profound effects on cardiovascular function.!®!

The findings of this study contribute to the growing body of evidence exploring the role of genetic
makers in anthropometric research.

Further studies with larger sample sizes and broader population representation are recommended to
better elucidate the potential influence of ABO blood groups and Rh systems on body composition..
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