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ABSTRACT

Background Obesity causes cardiovascular disturbances. The
incidence of cardiovascular disease is higher even in mildly obese
patients than in lean subjects.

Objectives The purpose of this study was to compare left ven-
tricular (LV) mass, LV internal dimensions, and LV systolic func-
tion between obese and normal children; and to determine the as-
sociation of the degree of obesity with LV mass and LV systolic
function.

Methods This cross-sectional study was conducted on elemen-
tary school students in Jakarta from February to April 2003. We
measured the subjects’ body weight and height, and performed
lipid profile and echocardiography examinations. Measurements
of LV mass, LV internal dimensions with regard to septum thick-
ness, LV internal diameter, and LV posterior wall thickness; and
LV systolic function as indicated by shortening fraction and ejec-
tion fraction, were performed echocardiographically. The differ-
ences in measurements between obese and normal children as
well as between obese children with and without lipid abnormality
were analyzed. The correlation between the degree of obesity with
LV size and systolic function was determined.

Results Twenty-eight normal children and 62 obese children were
enrolled in the study. Mean LV mass was 35.7 (SD 5.16) g/cm3in
obese children versus 24.0 (SD 3.80) g/cm? in normal children
(P<0.0001). Mean septum thickness was 0.8 (SD 0.14) mm in
obese children versus 0.6 (SD 7.90) mm in normal children (P<
0.0001). Mean posterior wall thickness was 0.9 (SD 0.14) mm in
obese children versus 0.6 (SD 9.97) mm in normal children
(P<0.0001). Mean LV internal diameter was 4.0 (SD 0.34) mm in
obese children versus 3.9 (SD 0.29) mm in normal children
(P=0.300). There was strong correlation between the degree of
obesity and LV mass (r=0.838, P<0.0001). LV systolic function
(shortening fraction) was 37.1 (SD 4.20) percent in obese children
versus 35.8 (SD 4.99) percent in normal children (P=0.19). Ejec-
tion fraction was 67.4 (SD 5.32) percent in obese children versus
65.5 (SD 6.29) percent in normal children (P=0.13). There was
weak correlation between LV systolic function and the degree of
obesity (shortening fraction r=0.219, P=0.038; ejection fraction
r=0.239, P=0.023).

Conclusions Obese children had significantly greater LV mass,
septum thickness, and posterior wall thickness than normal chil-

dren. Such significant difference was absent for LV internal diam-
eter and measures of LV systolic function. There was no signifi-
cant difference in LV mass and LV systolic function between obese
children with or without abnormality of lipid profile. A strong corre-
lation exists between the degree of obesity and LV mass, but the
correlation between degree of obesity and LV systolic function was
weak [Paediatr Indones 2005;45:171-176].
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hildhood obesity is a major public health

problem and evidence shows that this will

continue onto adulthood. Obesity results

in systemic abnormalities which may cause
morbidity and mortality. The incidence of
cardiovascular disturbance is higher in even mildly
obese patients than in normal subjects. Cardiovascular
complications of obesity include hypertension,
dyslipidemia, insulin resistance, glucose intolerance,
and type II diabetes mellitus, which may accelerate
the development of vascular diseases, left ventricular
hypertrophy, and pulmonary hypertension due to
obstructive sleep apnea.!”
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It is well-known that long-standing obesity is
associated with left ventricular dilatation and impaired
systolic function in adults.+® However, there is little
information concerning its impact on left ventricular
mass and left ventricular systolic function in obese
children. As of yet, there is no report of this in Indo-
nesia. This study aimed to compare left ventricular
(LV) mass, LV internal dimensions, and LV systolic
function between obese and normal children; and to
determine the association of the degree of obesity with
LV mass and LV systolic function.

Methods

This cross-sectional study was conducted at Al Azhar
Elementary School, Rawamangun, East Jakarta from
January to March 2003. The subjects of the study were
fourth- through sixth-grade obese and normal-weight
primary school students. The subjects were selected
by simple random sampling.

Subjects’ personal data were collected by filling
questionnaires. Measurements of body weight and
height were performed by using two scales (Detecto
Medic). Serum levels of total cholesterol, high-den-
sity lipoprotein (HDL) cholesterol, low-density lipo-
protein (LDL) cholesterol, triglyceride (TG), and
apoprotein-B (Apo-B) were determined. Measure-
ment of LV internal dimensions, LV mass and LV sys-
tolic function were performed by echocardiography
using Agilent Sonos 4500.

The obesity criteria used was based on body mass
index (BMI) for age. BMI for age above the 95t per-
centile on the Centers for Disease Control (CDC)
growth charts was classified as obesity. LV mass and

LV systolic function were assessed using M-mode
echocardiography. We compared data of obese and
normal children as well as of obese children with and
without lipid profile abnormality. We also analyzed the
correlation of the degree of obesity with LV mass and
LV systolic function. LV internal dimensions measured
were septum thickness, LV internal diameter, and LV
posterior wall thickness. The indicators used to assess
LV systolic function were shortening fraction (SF) and
ejection fraction (EF).

Data were tabulated and analyzed using SPSS
11 version. The difference between quantitative data
was analyzed using the t-test. Statistical significance
was set at P <0.05. Correlation of the degree of obe-
sity with LV mass and LV systolic function were as-
sessed using Pearson’s correlation analysis.

Ethical approval for this study was given by the
Medical Research Ethics Committee of the Medical
School, University of Indonesia.

Results

Three hundred and sixty students, consisting of 177
boys (49%) and 183 girls (51%), underwent body

TABLE 1. CHARACTERISTICS OF STUDY SUBJECTS

Characteristic n %
Sex

Male 177 49
Female 183 51
Nutritional status

Underweight 86 24
Normal 54 15
Overweight 109 30
Obese 111 31

TaBLE 2. CoMPARISON OF LV Mass, LV INTERNAL DIMENSIONS, AND LV SYSTOLIC FUNCTION

BETWEEN OBESE AND NORMAL SUBJECTS

Variable Mean value P*
Obese Normal-weight
LV internal dimensions
Septum thickness (mm) 0.8 (SD 0.14) 0.6 (SD 7.9) P <0.0001
LV diameter (mm) 4.0 (SD 0.34) 3.9 (SD 0.29) P=0.300
LV posterior wall thickness (mm) 0.9 (SD 0.18) 0.6 (SD 9.97) P<0.0001
LV mass (g/cm?) 35.7 (SD 5.16) 24.0 (SD 3.80) P <0.0001
LV systolic function
EF (%) 67.4 (SD 5.32) 65.5 (SD6.29) P=0.13
FS (%) 37.1 (SD 4.20) 35.8 (SD 4.99) P=0.19

* t-test for 2 independent groups
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TaBLE 3. COMPARISON OF LV MASS BETWEEN OBESE CHILDREN WITH
NORMAL AND ABNORMAL LIPID PROFILE

Lipid profile n LV mass (g/cm?) P

LDL (mg/dl)
<130 44 35.5 (SD 5.51) P=0.640
>130 18 36.2 (SD 5.07)

Triglyceride (mg/dl)
<200 56 35.8 (SD 5.05) P=0.866
>200 6 35.4 (SD 6.72)

Apo-B (mg/dl)
<109 57 35.7 (SD 4.98) P=0.942
>109 5 35.9 (SD 7.73)
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Ficure 1. CORRELATION BETWEEN LV MASS AND BODY WEIGHT PER BODY HEIGHT

weight and height measurements. Eighty-six children
(24%) were underweight, 54 (15%) had normal
weight; 109 (30%) were overweight, and 111 (31%)
were obese (Table 1). Out of 111 children with obesity
and 54 children with normal weight, 90 consented to
full check-up, consisting of 62 with obesity and 28
with normal weight.

LV mass was compared between obese and nor-
mal-weight children. The average LV mass was 35.7
(SD 5.16) g/cm? in obese children and 24.0 (SD 3.80)
g/cm? in normal children (P<0.0001). The difference
in mean LV mass between obese and normal-weight
children was statistically significant. Septum thickness
and LV posterior wall thickness were also significantly
greater in obese children than in normal ones. How-

ever, LV internal diameter and LV systolic function
was not significantly difference between obese and
normal-weight children (Table 2). Shortening frac-
tion (SF) was 35.8% (SD 4.99%) in obese children
and 37.1% (SD 4.20%) in normal children (P=0.19).
Ejection fraction (EF) was 65.5% (SD 6.29%) in obese
children and 67.4% (SD 5.32%) in normal children
(P=0.13).

Half of the obese children had abnormal lipid
profile, but it did not seem to influence LV mass. LV
mass was not significantly different between obese
children with and without abnormal lipid profile
(Table 3).

Figure 1 shows the correlation between the de-
gree of obesity and LV mass. There was a strong, sta-

Paediatrica Indonesiana, Vol. 45, No. 7-8 * July - August 2005 * 173



Paediatrica Indonesiana

50

FS

20

r=0,219
p<0,038

80 100 120 140

200

body weight/body height

FiGure 2. CORRELATION BETWEEN SHORTENING FRACTION AND BODY WEIGHT PER BODY HEIGHT
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Ficure 3. CORRELATION BETWEEN EJECTION FRACTION AND BODY WEIGHT PER BODY HEIGHT

tistically significant correlation between the degree
of obesity as denoted by body weight per body height
and greater LV mass (r=0.838, p<0.0001).

Figures 2 and 3 show the correlation of the de-
gree of obesity with LV systolic function as indicated
by shortening fraction and ejection fraction, respec-
tively. There was weak correlation between the de-
gree of obesity and lower LV systolic function
(r=0.219, P=0.038 for SF and r=0.239, P=0.023 for
EF).

Discussion

The aberration in LV mass and structure are of great
importance. Left ventricular hypertrophy is one of the
strongest risk factors for cardiovascular morbidity and
mortality. Moreover, an increase in relative wall
thickness has been shown to enhance cardiovascular
risks. The changes in LV mass and structure with
increasing body weight can be partially explained by
the hemodynamic changes that accompany obesity. As
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body weight increases, total blood volume and cardiac
output rise, thus leading to a volume overload which
causes left ventricular dilatation and a parallel
thickening of the ventricular wall (eccentric left
ventricular hypertrophy). Karason et al® reported that
LV mass of obese adults (37-61 years old) was greater
than that of normal adults. There was a significant
decrease in LV mass, septum thickness, and LV posterior
wall thickness after one year of intervention. Kano et
al’ reported that obesity has influence towards LV
structure at an age as early as six years. According to
Mitchell et al,® the increase in LV mass can be detected
in an earlier stadium of obesity. In our study we
compared LV mass, interventricular septum thickness,
LV posterior wall thickness, LV internal diameter, and
LV systolic function (shortening fraction and ejection
fraction) between 62 obese children and 28 normal-
weight children. In accordance with results of previous
studies, our data showed that LV mass in obese children
was greater than that of normal children, and that
interventricular septum and LV posterior wall thickness
in obese children was also greater than those of normal
children. In this study the youngest subject was 9 years
old. This study showed that there was strong correlation
between the degree of obesity and LV mass (r=0.838,
P<0.0001). Similarly, studies by Alpert et al® and
DeSimone et all® reported strong correlation between
LV mass and abnormal lipid profile in obese children
and adults. Marricone et al* reported that in obese
adults, LV internal diameter was significantly larger than
in normal subjects (P=0.001). Alpert et al’ found strong
correlation between the length of obesity period and
the increase in LV internal diameter (r=0.71). On the
contrary, in this study there was no difference in LV
internal diameter between obese and normal children.

There was no significant difference in LV sys-
tolic function between obese and normal children. In
obese children, only LV hypertrophy was found; dila-
tation has not yet occured, which might explain why
the LV systolic function was within normal limits. Our
study showed that there was weak correlation between
the degree of obesity and decreased LV systolic func-
tion, as did that of Nakajima et al.!! Contrastingly,
Alpert et al” reported that decreased LV systolic func-
tion and obesity were correlated.

We conclude that LV mass in obese children was
greater than that in normal-weight children. How-
ever, LV systolic function in obese children was still

within normal limits. There was strong correlation
between the degree of obesity with LV mass. LV mass
in obese children increased even with normal lipid
profile was still normal. Therefore, it is important to
evaluate cardiac morphology and function in obese
children even if they have no cardiac symptoms. Fur-
ther study is needed to understand the influence of
the duration of obesity towards left ventricle func-
tion, particularly with regard to systolic time interval
and diastolic function.
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