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Abstract

Introduction: Obesity has been associated with a number of health issues and is a major
global public health concern. The purpose of this study was to look at the relationship
between an adult's body mass index (BMI) and their hematopoietic profile.

Material and methods: 500 participants (aged 20 to 60) who attended the outpatient division
of a tertiary care hospital in the India participated in a cross-sectional study. Standard
laboratory procedures were used to measure the haematological parameters Hb, red blood cell
count, “white blood cell (WBC)” count, platelet count, and mean corpuscular volume. Using
information on height and weight, BMI was computed. The relationship between the
haematological profile and BMI was discovered using multiple linear regression analysis.
Results: After correcting for age, sex, smoking status, and physical activity, the results
showed that BMI was positively linked with haemoglobin (p = 0.23, P 0.001), red blood cell
count (B =0.18, P 0.001), WBC count (p = 0.13, P = 0.003), and platelet count (3 =0.14, P =
0.002). Mean corpuscular volume and BMI did not, however, significantly correlate (B = -
0.03, P = 0.51).

Conclusion: These findings imply that changes in haematological parameters may be related
to obesity, and physicians should think about monitoring these parameters in obese people to
look for potential health consequences early on.

Keywords: haematological profile, body mass index, BMI, complete blood count, white
blood cell count

Introduction

With 13% of adults worldwide classified as obese, obesity is a significant public health issue
[1]. Type 2 diabetes, cardiovascular disease, and several cancers are among the health issues
that obesity is linked to [2]. Although the pathophysiology of obesity is complicated, an
imbalance in energy intake and expenditure is generally thought to be its cause. The
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haematological profile, which includes haemoglobin, red blood cell count, WBC count,
platelet count, and mean corpuscular volume, may also be altered by obesity, according to
recent studies [3-5].

The protein called “hemoglobin (Hb)” found in red blood cells transports oxygen to body
tissues. According to several research, obese people have greater amounts of Hb than non-
obese people [6-9]. This has been attributed to enhanced erythropoiesis in response to
hypoxia brought on by dysfunctional adipose tissue [10]. More investigation is required to
ascertain whether Hb can act as a biomarker for health issues associated with obesity because
the relationship between Hb and BMI is still unclear.

The number of red blood cells in the blood is determined by the red blood cell count. Red
blood cell count and BMI are positively correlated, according to several research [11-13].
But it's unclear what causes this association's underlying mechanism. One explanation is that
more adipose tissue results in more erythropoietin being produced, a hormone that increases
the creation of red blood cells [14]. As an alternative, it has been proposed that inflammation,
which is known to be linked to obesity, may be the cause of the connection between red
blood cell count and BMI [15].

The quantity of WBC s in the blood is determined by the WBC count. Chronic low-grade
inflammation is known to be a factor in obesity, and this inflammation can raise the WBC
count [16, 17]. WBC count and BMI do not always correlate with one another, according to
research [18-20], and it is yet unknown what causes this correlation.

In a “complete blood count (CBC)” test, the platelet count—a measurement of the number of
platelets in a certain amount of blood—is regularly taken. Between 150,000 and 450,000
platelets per microliter of blood is considered to be the normal range for platelet count [6].
Small, disc-shaped blood cells called platelets are essential for blood clotting and preventing
bleeding. They are made in the bone marrow and then released into the blood, where they
circulate for about 7 to 10 days [7]. A high platelet count (thrombocytosis) may be a sign of a
number of illnesses, including cancer, blood problems, inflammation, and infections. On the
other hand, thrombocytopenia, or a low platelet count, can be brought on by infections,
autoimmune diseases, bone marrow problems, or drugs.

Numerous studies have investigated the connection between platelet count and BMI, with
varying degrees of success. While some studies have found a significant relationship between
platelet count and BMI, others have not found one [8,9]. Similar to this, there is ongoing
debate regarding the connections between various hematological variables, including “white
blood cell (WBC)” count, Hb level, and body mass index (BMI) [10,11]. In order to better
understand the relationship between BMI and different hematological variables such platelet
count, WBC count, and Hb level in a sample of adult adults. Understanding how these factors
are related can have a significant impact on how obesity-associated health issues are
diagnosed and treated.
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Materials and Methods

In the India, a tertiary care hospital hosted the cross-sectional study. Between January 2022
and June 2022, 500 participants, ages 20 to 60, were gathered from the outpatient department.
Using G*Power software, the sample size was determined based on a power of 80%, an alpha
of 0.05, and an effect size of 0.15. Adults who gave written informed consent and did not
have a history of blood disorders, chronic illnesses, or recent blood transfusions met the
inclusion criteria. The study did not include pregnant women.

A stadiometer and a calibrated weighing scale were used to measure the subjects' height and
weight, respectively. Weight in kilograms divided by height in meters squared was used to
compute BMI. All individuals underwent blood sampling following an overnight fast lasting
at least eight hours. Standard laboratory procedures were used to measure the haematological
parameters Hb, red blood cell count, WBC count, platelet count, and mean corpuscular
volume. The laboratory's regular operating procedures served as the foundation for the typical
reference ranges for hematological parameters.

Software called SPSS (version 26) was used to analyze the data. The characteristics of the
study population were summed up using descriptive statistics, such as mean, standard
deviation, and range. Multiple linear regression analysis was used to investigate the
relationship between haematological markers and BMI. The regression models included age,
sex, smoking status, and physical activity as factors.

Results

The mean age of the study population was 40.2 + 10.8 years, and 54.6% were female. The
mean BMI was 27.3 + 3.9 kg/m”2, and 45.4% of the participants were classified as
overweight, and 34.8% as obese. The mean haematological parameters were as follows:
haemoglobin 13.7 £+ 1.4 g/dL, red blood cell count 4.7 + 0.5 x 10"6/uL, WBC count 6.5 + 1.8
x 1073/uL, platelet count 251.3 £ 50.7 x 10"3/uL, and mean corpuscular volume 92.5 + 5.5
fL. Table 1

After adjusting for age, sex, smoking status, and physical activity, BMI was positively
associated with haemoglobin (B = 0.23, P <0.001), red blood cell count ( = 0.18, P < 0.001),
WBC count (p = 0.13, P = 0.003), and platelet count (B = 0.14, P = 0.002). However, there
was no significant association between mean corpuscular volume and BMI ( = -0.03, P =
0.51). Table 2

Table 1: Characteristics of subjects

Characteristics Mean = SD or N (%)
Age (years) 40.2+10.8
Female sex 54.6%
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BMI (kg/m”2) 27.3+3.9
Overweight 45.4%
Obese 34.8%
Haemoglobin (g/dL) 13.7+x14
Red blood cell count (x 10"6/uL) 4705
WBC count (x 10"3/uL) 6.5+1.8
Platelet count (x 10"3/uL) 251.3 £50.7
Mean corpuscular volume (fL) 92555

Table 2: Relationship between BMI and haematological parameters

Haematological parameter B coefficient P-value
Haemoglobin (g/dL) 0.23 <0.001
Red blood cell count (x 10°6/uL) 0.18 <0.001
WBC count (x 10"3/uL) 0.13 0.003
Platelet count (x 10"3/uL) 0.14 0.002
Mean corpuscular volume (fL) -0.03 0.51
Discussion

The purpose of this study was to look at the relationship between an adult's BMI and their
hematopoietic profile. After correcting for age, sex, smoking status, and physical activity, the
findings revealed that BMI was positively linked with haemoglobin, red blood cell count,
WBC count, and platelet count. These results are in line with other research that found
parallel relationships between haematological markers and obesity [6-9, 11-13, 16, 21].

Red blood cells include the protein Hb, which transports oxygen to all of the body's tissues.
Numerous studies [6-9] have shown that obese people have higher levels of Hb than non-
obese people. According to one study, haemoglobin levels increased by 0.32 g/dL for every 1
kg/m2 increase in BMI [6]. It has been proposed that adipose tissue secretes cytokines and
growth factors that stimulate erythropoiesis, resulting in an increase in red blood cell
formation and subsequently greater Hb levels [7, 8]. The mechanisms behind this connection
are not entirely understood.
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It has been shown that red blood cell count is larger in obese people compared to non-obese
people, another haematological parameter that was positively linked with BMI in current
study [6, 9]. The fact that erythropoietin, a hormone that increases the generation of red blood
cells, is secreted by adipose tissue, could be one explanation for this link [6, 22].
Additionally, it has been proposed that the increase in red blood cell count may be a
compensatory mechanism to keep oxygen delivery to tissues in obese people who have
decreased oxygen availability due to decreased lung function and increased oxygen demand
[23].

In current investigation, the WBC and platelet counts were both positively correlated with
BMI. WBC s participate in the inflammatory response and play a significant function in the
immune system [24]. “Interleukin-6 (IL-6)” and “tumour necrosis factor-alpha (TNF-a)”
levels are elevated in obesity, which is characterized by a chronic low-grade inflammatory
state [25, 26]. It's probable that this inflammatory state is what caused the rise in WBC count
seen in current study.

Numerous studies [11-13, 16, 21] have demonstrated that obese individuals have higher
levels of platelets than non—obese individuals, which is important for blood clotting. The state
of hypercoagulability that is linked to obesity raises the risk of thrombosis and cardiovascular
disease [27]. Adipose tissue may generate pro-thrombotic substances such fibrinogen and
“plasminogen activator inhibitor-1 (PAI-1)”, which promote platelet activation and
aggregation [28, 29].

In current research, there was no discernible link between mean corpuscular volume and
BMI. The average size of red blood cells, or mean corpuscular volume, is a measure of the
red blood cells' health and function [30]. The relationship between mean corpuscular volume
and BMI has been the subject of inconsistent findings in earlier research [6, 7, 9, 16]. To fully
understand the connection between mean corpuscular volume and obesity, more research is
required.

There are a few restrictions on this study. First, because it is cross-sectional, it is impossible
to establish causal links. Second, only one centre was used for the study, which would restrict
how broadly the results can be applied. Third, the study did not evaluate additional potential
confounders that might have affected the findings, such as dietary factors and drug usage.

Conclusion

After correcting for age, sex, smoking status, and physical activity, this study concluded that
there is a positive correlation between BMI and haemoglobin, red blood cell count, WBC
count, and platelet count in adults. These results imply that changes in the haematological
profile may be linked to obesity. To clarify the processes behind these relationships and
explore their clinical ramifications, more research is required.
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