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Abstract: Obesity is an abnormal or extraordinary cumulative fat in the body which can lead to health problems. lIts
prevalence increased worldwide. This study aims to identify the effect of obesity on CBC parameters in obese subjects.
Two hundred obese patients of either gender, the mean age was (33.71+2) years, 148 were females (74.4%) and 52
were males (25.6%), each subject submitted to medical history, physical examination, and CBC test. The results of the
study revealed that there was a correlation between BMI and CBC parameters, (P value <0.05). This study concluded
that there is positive correlation between CBC and BMI (positively correlated, p-value <0.05).
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INTRODUCTION

Obesity and being overweight were chief health
problems all around the world; with a high prevalence
in many regions worldwide [1]. It is thought that; more
than two hundred million males and three hundred
million females are obese nowadays [2]. According to
world health organization data, a high percentage of
people that are over 18 years old are overweight and
obese. Various studies have revealed a correlation
between obesity and heart diseases (like acute
coronary syndrome, left ventricular enlargement,
arrhythmias, and cardiac standstill). Obesity also
causes high blood pressure, hyperglycemia, and an
abnormal lipid profile which can cause major cardiac
issues [3, 4].

Body Mass Index is an imperative parameter for
obesity identification [5]. Additional measurements (like
waist measurement and the valuation of waist ratios
and visceral fat contents) are used clinically to detect
obesity type. Obesity is also associated with
atherosclerotic changes in the coronary arteries. Many
studies revealed that atheroma starts primarily in young
people and accumulates with aging progression which
clues to coronary occlusion. In fact, atherosclerotic
changes in overweight and obese people values are
more when compared to normal person [6]. Studies
showed obesity in early decades of life usually leads to
high-risk cardiac problems [7, 8].

Regarding to pathophysiology of the disease there
are two causes that lead to abnormal CBC count,
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which are chronic inflammation and diminished

fibrinolysis.

Obesity can cause chronic inflammatory process [9-
11]. The cause of chronic inflammation is the release of
inflammatory cytokines which are secreted by
adipocytes tissues, causing the macrophages
activation and adhesion to fatty tissue [9]. The
abundance of macrophages found more in abdominal
viscera. Adhesion of macrophages is caused by an
increase of Monocyte Chemotactic Protein 1 (MCP 1)
in the adipose tissues. Low oxygen in the adipose
tissue also leads to macrophages activation [12].

Activation of macrophages also react with fatty
tissues to increase the secretion of other inflammatory
cytokines like tumor necrosis factor a (TNF aq),
interleukin 6 (IL 6), which cause hepatic inflammation,
more abundant in the blood vessels, and cause the
acceleration of systemic inflammatory condition [13].

The complications of obesity also include
thrombosis of the vascular tissues. It also causes
stimulation of platelets accumulation and adherence
which leads to blood coagulation, and decreasing
anticoagulants amount in the systemic circulation,
which cause increasing amount of thrombin, and
stimulate platelet aggregation [14].

Obesity also leads to impairment of fibrinolysis
which is an important process that results in breakdown
of the fibrin clot by the action of tissue plasmin [15].
Fibrinolysis is regulated by the action of tissue
plasminogen activator inhibitor that is secreted by the
endothelium of the blood vessels, liver, and adipocytes
[16]. It acts as a strong inhibitor of tissue plasminogen
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activators that convert plasminogen to plasmin.
Patients with central obesity have high levels of PAI1
[17, 18].

Objectives

This study aims to identify the effect of obesity on
CBC parameters in a sample of obese subjects.

SUBJECTS AND METHODS

This is a cross-sectional study that included (200)
obese patients of either gender with a mean age of
(33.71+£2) years old patients presented with obesity,
148 were females (74.4%) and 52 were males (25.6%),
all of them underwent anthropometric measurement to
obtain Physical examination, Height, Weight, BMI, and
CBC. This study was attained at single obesity center
that is located at Baghdad city; during the period from
October 2024 till February 2025.

The weight was measured to all subjects in light
clothes and was measured per Kilograms (Kg) by using
a special weight scale, subjects were asked to stand in
upright vertical position. The height was written down in
centimeters (cm).

Body Mass Index (BMI) is the weight of a person in
kilograms divided by the square height of that person in
meters.

BMI was measured in accordance with the formula:
BMI = weight (Kg)/Height (M?).

Classification of BMI according to WHO 2016 in
adults as following [19]:

1. Underweight < 18.50 Kg/m?

2. Normal weight 18.50-24.99 Kg/m?

3. Overweight 25.00-29.99 Kg/m?

4. Class | Obesity BMI 30.00-34.99 Kg/m*’
5. Class Il Obesity BMI 35.00-39.99 Kg/m?
6. Class Il Obesity BMI 240.00 Kg/m?

Exclusion Criteria

1. Arrhythmias patient

2. Ischemic heart disease patients
3. Diabetes mellitus

4. Hypertensive patient

5. Patient with thyroid gland disorder

6. Pulmonary embolism
7. Chronic obstructive pulmonary disease

Ethical Issues

Official approvals were obtained from the related
facilities, and the researchers institution. After a
comprehensive explanation of the objectives for the
participated patients who were assured that the data
was taken would remain confidential and would not be
used for any purpose rather than the research work.

Statistical Analysis

Analysis of data done by using SPSS 25 (Statistical
Packages for Social Sciences version 25). It includes
measurement of data frequency, percentage, mean,
and standard deviation. One-way ANOVA test was
used to compare numerical data. Chi-square test was
used for the categorical data. The level of P value,
which is less than 0.05, was considered statistically
significant.

RESULTS

A cross-sectional study included 200 obese patients
having complete blood count test. Of the study cases,
148 were females (74.4%) and 52 were males (25.6%).

The age distribution of patients sample is shown in
Table 1.

The mean age value was (33.712) years.

The minimum age value recorded was 15 years and
the maximum value was 60 years.

Age was not significantly associated with the CBC
findings, (p-value >0.05); but the female patients had
significantly higher CBC parameters than males (p-
values <0.05).

Table 1: Distribution of the Sample According to Age
Groups
Age Range (Years) No. Percent (%)
15-30 86 43.2
31-45 82 41.2
46-60 32 15.6

Patients were classified according to their BMI into
the following groups:
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Table 2: Hematological Parameters in Different Study Groups

Study Groups WBC (x10Ymm?) RBC (x10°mm°) Platelet (x10¥mm?)
Group 1 6.78+1.02 5.00%0.2 277.6+60.1
Group 2 7.70+1.34 5.1%0.4 288.9+66.01
Group 3 7.99+1.60* 5.12+0.34** 310.9478.3**

*WBC was significantly higher in group 3 patients than other two groups, (p-value <0.05).
** RBC was significantly higher in group 3 patients than other two groups, (p-value <0.05).
***Platelet was significantly higher in group 3 patients than the other two groups, (p-value <0.05).

Group 1: BMI between 30.0-34.9 kg/m® (45 cases,
22.6%).

Group 2: BMI between 35.0-40.0 kg/m® (66 cases,
33.2%).

Group 3: BMI over 40.0 kg/m? (89 cases, 44.2%).
The mean value for BMI was 40.39 kg/m2

The minimum BMI value recorded was 30.20 kg/m2
and maximum value was 57.10 kg/mz.

Hematological findings of the study groups are
shown in Table 2.

Hematological findings of the study groups in terms
of hemoglobin and hematocrit levels as shown in
Table 3.

Table 3: Comparison among Study Groups with
Concern to Hemoglobin and Hematocrit Levels

Study Groups Hemoglobin (g/dl) Hematocrit (%)
Group 1 13.11+56 42.44+3.33
Group 2 13.68+66 42.65+3.48
Group 3 14.23+47* 43.58+3.99**

* Hemoglobin& ** Hematocrit levels were significantly higher in group 3
patients than other two groups, (p-value <0.05).

DISCUSSION

In this study, obese female patients were more than
males (74.4% versus 25.6%). Patients mean age in the
study was (33.71+2) years.

The predominance of obesity in females may be
attributed to childbirth because of hormonal and
metabolic changes [20, 21], vulnerability to certain
disease about half of the cancers in females and a
quarter in males increase in obese patients [22], and
household roles. CBC parameters were significantly
higher in obese female participants.

As seen in the result there is a positive association
between BMI and CBC count in obese patients. The
increase is significant (P value is <0.05).

The result agrees with the study of Lee Y.-J. et al.,
2005 [23] which shows increase in WBC. This is
caused by the high number of immunoglobins caused a
chronic inflammatory process caused by increase
production of inflammatory cytokines by adipose and
fatty tissues [24].

Obesity is the accumulation of high fat in the body
that causes major health problems. Adipose tissue
participates in the regulation of physiological body
processes, that include inflammatory processes and
immune reactions [25].

Fatty and adipose tissues produce a wide range of
inflammatory cells, including the adipokines leptin,
adiponectin, resistin, cytokines and chemokines [26].

In addition, there is an increase in size and numbers
of adipocytes that cause reduction in the blood supply
in obese patients which further cause hypoxia [27].
Hypoxia leads to necrosis and infiltration of
macrophages adipose tissues, which cause an
increase in inflammatory mediators production.
Inflammatory mediators include TNF a, IL 6, and
adiponectin. IL 6 stimulates liver cells to produce and
secrete CRP that also leads to inflammation [28, 29].

CONCLUSIONS

According to the present study, there is a positive
correlation between CBC and BMI (The increase is
significant; p-value is <0.05).
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1. Low number of cases.

2. Uncooperative patients.
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