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Abstract

The Worldwide rates of obesity, particularly among children and young adults, are Increasing. Heart
failure, coronary disease, and peripheral vascular disease have all been linked to obesity, and the
incidence of their consequences has also been found to fluctuate accordingly. Obese patients often
exhibit early signs of heart failure, including subclinical left ventricular dysfunction.The aim of this
study was to determine the effect of early age obesity on left and right ventricular functions using
echocardiography. 75 healthy volunteers were included in our study who presented to Department of
cardiovascular medicine at benha university hospitals in the period between July 2022 to May 2023.
All volunteers were evaluated using Echocardiography at Benha University Hospital's Cardiology
department and divided into two groups. Group | (control) consisted of participants with a body mass
index (BMI) of 25 or less (non-obese), while Group 2 (Case) consisted of participants with a BMI of 30
or more (Obese). Heart rate (HR), systolic blood pressure (SBP), and diastolic blood pressure (DBP)
showed no statistically significant differences between the groups. There were no statistically
significant variations in PWTd across the groups. Mitral E wave velocity, Mitral A wave velocity, and
the E/A ratio showed no statistically significant differences between groups. Obese group had a greater

IVSd than the control group.
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1. Introduction

The worldwide rates of obesity are
rising, particularly among children and
youth. Obesity has been linked to an
increased risk of cardiovascular disease,
including heart failure, coronary artery
disease, and peripheral vascular disease [1,
2]. Risk factors that associate obesity such as
hypertension, dyslipidemia, and diabetes
have a major role in the association between
obesity and cardiac dysfunction [2]. Obese
individuals with coronary artery disease and
HF have been shown to have a favourable
prognosis in some literature, leading to the
concept of the obesity paradox. [3]
Existing data on the effects of obesity on
cardiac dysfunction comes mostly from
studies of middle-aged and elderly
individuals, the vast majority of whom also
suffer from metabolic syndrome. [4]

There is a lack of information on how

obesity affects heart function in young obese
individuals who do not have metabolic
syndrome. However, some research has
examined how childhood obesity affects the
ventricular function. [5]
Subclinical left ventricular dysfunction is
often seen in morbidly obese individuals.
Those effects shown in several research have
been shown to be reversible when it comes to
weight loss. [6]

2. Patients and methods
This is a non-randomized, single-center,
cross-sectional study of 75 healthy adults
between the ages of 18 and 30, who presented

to the Cardiology department at Benha
University Hospitals for an Echocardiography
evaluation, divided as: Obese group of 50
individuals with BMI>30 kg/m? and Control
group of 25 individuals with BMI of 19-24.9
kg/m>.

Patients were ruled out of the study if they

had any of the following:

1- Evidence or history of systolic heart

failure.

2- Evidence of Pericardial disease.

3- Poor Image quality for transthoracic

echocardiography.

4- Pregnancy.

The following data were collected:

Age, gender, and other
sociodemographic information, as well as
risk factors such as (smoking, hypertension,
diabetes mellitus, dyslipidemia).

Fasting blood glucose, blood pressure,
lipid profile  (including  high-density
lipoprotein and triglyceride levels), and waist
circumference which are the diagnostic
criteria for metabolic syndrome. To be
diagnosed with metabolic syndrome, at least
three of the five criteria have to be satisfied.

[7]

Thorough  physical  examination.
Systolic and diastolic BP as well as heart rate
were measured.

A platform scale was used to
determine the patient's weight in kg. A
measuring tape was used to take the patient's
height and waist circumference.
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Weight in kilogrammes was divided
by the square of height in metres to get body
mass index (BMI). [8]

According to the Mosteller formula,
body surface area (BSA) was determined by
taking the square root of the result of (weight
in kilogrammes multiplied by height in
centimetres divided by 3600). [9]

Participants divided into a control
group with a BMI of 19-24.9 kg/m2 and an
obese group with a BMI 30 kg/m2 based on
World Health Organization guidelines. [10]

Conventional 2D echocardiography
with Doppler studies: the patients were
checked in the cardiology department at
Benha university hospital.

All patients were examined using a
Philips epic 7c ultrasound system and the
conventional supine and left lateral decubitus
were used during echocardiographic
assessment.

Conventional 2D echocardiography
was used to assess The left ventricle. It was
measured linearly in the PLAX image, with
the ventricular chamber positioned such as
central as possible, and as perpendicular as
possible to the long axis, so that it was just
beyond the leaflet tips of the MV. [12]

The A4C view was used for
estimating TAPSE. The M-mode cursor was
positioned along the RV free
wall perpendicular to the lateral tricuspid
annulus  (and parallel to TV annulus
movement as possible). The distance moved
by the annulus's leading edge from end-
diastole to the apex at end-systole was
measured. [12]

Pulsed wave Doppler
echocardiography was used to evaluate
mitral inflow from the apical 4-chamber
view. A 1- to 2-mm sample volume was
positioned between the tips of the mitral
leaflets during diastole, and the Doppler
beam was oriented parallel to the flow
direction. The E- and A-wave velocities were
calculated from the mitral inflow profile.
[13]

3. Results and discussion

The primary aim of our study was to
use echocardiography to detect the effects of
obesity on left and right ventricular functions
in young adults. Fifty individuals were
classified as the case group (BMI > 30
m2/kg) and 25 volunteers were used as the
control group (BMI 25 m2/kg), for a total of
75 participants.

Age (P-value= 0.75), sex (P-value=
0.615), height (P-value= 0.315), and smoking

status (P-value= 0.314) were not statistically
different across the groups (Table 1)

Sixty-five percent of the participants
in the research were men. The percentage of
female patients was 35%. The fact that
women in low-income populations, like our
own, get less attention and have less access
to health care facilities may help to explain
this phenomenon.

There was a statistically significant
difference in weight (P 0.005) between the
groups. The obese group had a considerably
higher value (100£9) than the control group
(72+6).

Body mass index significantly differed
between the studied groups (P < 0.005). It
was significantly higher in the obese group
(33.4 +1.9) compared to the control group
(21.9 £1.6). (Table 1)

Body surface area significantly
differed between the studied groups (P <
0.05). It was significantly higher in the obese
group (2.31 £0.29) compared to the control
group (1.75 £0.22). (Table 1)

Waist circumference significantly
differed between the studied groups (P <
0.05). It was significantly higher in the obese
group (101 +9) compared to the control
group (83 +8). (Table 1)

No significant differences were
detected between the studied groups
regarding diastolic blood pressure (P-value=
0.301) being (75 £7) mmHg in obese group
and (74 £9) mmHg in control group. (Table
1)

No significant differences were
found between the studied groups regarding
systolic blood pressure (p-value=0.796)
being (113 +10) mmHg in obese group and
(112 £9) mmHg in control group. (Table 1)

No significant differences were
detected regarding heart rate (p-value=0.319)
being (73 £7) mmHg in obese group and (74
+8) mmHg in control group. (Table 1)

This result agrees with that of Unlii et
al. 2021, who studied the effects of obesity in
young adults on left and right ventricular
functioning in 117 people aged 18 to 30 and
classified into control, overweight, and obese
groups according on their body mass index.
Systolic blood pressure, diastolic blood
pressure, and heart rate were all measured,
and researchers found no statistically
significant changes among the groups. [14]

Our study demonstrated that there
were statistically significant differences
(P<0.05) in IVSd measurements across the
groups. Obese people had a 1+0.2 cm IVSd
compared to the control group's 0.9+£0.1 cm.
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As can be seen in Table 2, there was
no statistically significant difference between
the groups in terms of PWTd (P-value=
0.391), with the obese group having a PWTd
of 1+0.1 and the control group having a
PWTd of 0.9+0.1. (Table 2)

Di Bello et al. 2013 found comparable
outcomes in their study of the association
between obesity and echocardiographic
parameters in 108 subjects classified as either
obese or control based on their body mass
index. The researchers discovered that 1\VVSd
was substantially greater among the obese
group (P=0.001). [15]

Table (1) Demographics of the studied groups

No significant differences were
observed between the studied groups
regarding TAPSE (P = 0.131). (Table 2)

Pulsed wave Doppler results showed
no significant differences between the
groups, including mitral E wave velocity (P
= 0.542) and mitral A wave velocity (P =
0.36). (Table 2).

Wong et al. (2004), evaluated the
association between BMI and
echocardiographic  parameters in 142
individuals classified into 4 groups based on
BMI. He found similar results. There was no
statistically significant difference in mitral E
wave velocity, mitral A wave velocity, or

TAPSE between the two groups. [16]

Obese Control

(n =50) (n =25) P-value
Age (years) Mean £SD 2315 2315 0.75
Sex
Males n (%) 32 (64) 17 (68) 0.615
Females n (%) 18 (36) 8 (32)
Weight (Kg) Mean £SD 100 +9 72 +6 <0.005*
Height (cm) Mean £SD 173 15 174 £7 0.305
BMI (kg/m?) Mean +SD 33.4#1.9 21.9+1.6 <0.005*
BSA (m?) Mean +SD 2.31+0.29 1.75 +0.22 <0.05*
Waist circumference (cm) Mean £SD 101 9 838 <0.05*
Smoking n (%) 18 (36) 10 (40) 0.314
SBP (mmHg) Mean +SD 113 +10 112 49 0.796
DBP (mmHg) Mean £SD 75 7 74 +9 0.301
HR (BPM) Mean +SD 73 7 74 +8 0.319

BMI: Body mass index; BSA: Body surface area; SBP: Systolic blood pressure; DBP: Diastolic blood

pressure; HR: Heart rate

Table (2) Echocardiographic findings in the studied groups

Obese Control

(n =50) (n=25) P-value
IVSd (cm) Mean £SD 1+0.2 0.9+0.1 <0.05
PWTd (cm) Mean £SD 1+0.1 0.9+0.1 0.164
TAPSE (mm) Mean £SD 22 5 23 +4 0.131
Mitral E velocity (cm/s) Mean £SD 79 £9 80+8 0.761
Mitral A velocity (cm/s) Mean +SD 55 +7 54 +9 0.465

IVSd: Interventricular septum thickness in diastole; PWTd: Posterior wall thickness in diastole;

4. Conclusion

Obesity has been linked to subclinical
changes in LV measurements such as 1\vVSd
evenin healthy young people. Obesity-

related LV function impairment should be
taken into account when risk stratifying

young individuals.
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