Association between anthropometric parameters and … Sri Lanka Journal of Child Health, 2021; 50(1): 28-31

Association between anthropometric parameters and carotid intima-media
thickness in obese adolescents
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Conclusions: In this study, BMI, waist
circumference and WHR were not significantly
associated with CIMT in obese adolescents.

Abstract
Introduction: Prevalence of obesity among
adolescents is increasing in developing countries.
Inflammation in obesity causes atherosclerosis
which could develop into cardiovascular disease.
Carotid intima-media thickness (CIMT) is a noninvasive subclinical marker of atherosclerosis.
Determining the association between body size and
atherosclerosis may allow early detection of
atherosclerosis risk.
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Introduction
In Indonesia, the prevalence of obesity is increasing
among all age groups, including adolescents1. The
high level of body fat in obesity, is a risk factor for
cardiovascular disease2. Atherosclerosis starts in
obese children and adolescents3. Central obesity
correlates
positively
with
atherosclerosis
progressivity, although the correlation is still
inconsistent4. Carotid intima-media thickness
(CIMT) is a subclinical atherosclerosis marker and
a risk factor for cardiovascular disease that could
be measured non-invasively and easily5,6. However,
most studies on this subject have been done in
adults in developed countries.

Objectives: To assess the association between
anthropometric parameters and CIMT in obese
adolescents.
Method: A cross sectional study was conducted on
adolescents with central obesity who visited the
paediatric clinic of Dr. Soetomo General Hospital,
Surabaya, Indonesia. Eating habits were obtained
through food recall. Weight, height, waist
circumference and thigh circumference were
measured for calculation of body mass index (BMI)
and waist to hip ratio (WHR). Obesity was defined
as BMI >P95 according to age and sex. CIMT was
obtained through B mode ultrasonography on the
neck. Analysis was done using Spearman rho' to
analyse association between BMI, waist
circumference, WHR and CIMT.

Objectives
To assess the association between body mass index
(BMI), waist circumference, waist to hip ratio
(WHR) and CIMT in obese adolescents.

Results: There were 59 obese adolescents,
comprising 32 (54.2%) males and 27 (45.8%)
females. BMI, waist circumference and WHR were
not significantly associated with CIMT in obese
adolescents (p>0.05).
_________________________________________
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Method
A cross sectional study was carried out on obese
adolescents, 13-16 years of age, at the paediatric
clinic of Dr. Soetomo General Hospital, Surabaya,
Indonesia.
Exclusion
criteria
comprised
consumption of steroids within 6 months before
study, dyslipidaemia drugs within 3 months before
study, hormonal therapy, alcohol consumption,
smoking, and endocrine disorders. Eating habits
were obtained through food recall.
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Anthropometric measurements: Weight (kg)
measurement used a digital scale with subjects
wearing light clothes, without footwear or other
accessories (Seca, Germany). Height (cm)
measurement used a stadiometer, with subjects in
erect position with no footwear or headwear (Seca,
Germany). For calculation of BMI, the following
formula was used. BMI = body weight (kg)/ body
height (m2). Obesity was defined as BMI > P95
based on age and gender according to CDC 2000
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curve. Waist circumference (cm) was measured
parallel to the floor using metlin from upper part of
illiac crest and bottom border of ribs on midaxillary
line at end of expiration. Thigh circumference was
measured from the biggest circumference on the
buttocks with parallel position to the floor. WHR
was the result of waist circumference (cm) divided
by thigh circumference (cm).

using Spearman rho’ SPSS with significant p value
of <0.05.
Results
There were 59 obese adolescents, comprising 32
(54.2%) males and 27 (45.8%) females. The
subjects had a mean BMI of 31.99 ± 3.67 kg/m2,
mean waist circumference of 100.18 ± 10.63 cm,
mean thigh circumference of 105.32 ± 8.27 cm, and
a mean CIMT of 0.51 ± 0.10 mm (Table 1).

CIMT measurement: This was done using B-mode
ultrasonography (Toshiba, Japan) by cardiologists.
Examination was done in the supine position with
the neck extended and bent to the right.

Table 1: Study subjects’ characteristics
Variable
Mean (SD)
Age (years)
13.89 ± 0.82
Body weight (kg)
80.77 ± 13.35
Body height (cm)
158.76 ± 7.12
Body mass index (kg/m2)
31.99 ± 3.67
Waist circumference (cm)
100.18 ± 10.63
Thigh circumference (cm)
105.32 ± 8.27
WHR
0.95 ± 0.6
CIMT (mm)
0.51 ± 0.10

Ethical issues: Ethical approval was obtained from
the Ethics Committee of Dr. Soetomo General
Hospital, Surabaya, Indonesia (No. 0698/KEPK/
X/2018). Written informed consent was obtained
from parents of the subjects before commencing
study. All data obtained from the subjects were
anonymised.
Statistical analysis: Quantitative parameters are
presented as mean ± standard deviation.
Kolmogorov–Smirnov test was utilised to evaluate
data normality. Associations between BMI, waist
circumference, WHR and CIMT were analysed

CIMT
R
P

No association between BMI, waist circumference,
or WHR and CIMT was found in obese adolescents
(p>0.05) (Table 2)

Table 2: Association between variables
BMI
Waist circumference
0.019
-0.163
0.886
0.217

WHR
-0.032
0.812

This study shows no association between CIMT
and BMI, waist circumference, or WHR. This is in
accordance with past studies which showed no
association between CIMT and BMI or body fat.
However, results from a study in a developed
country showed that adiposity is associated with
CIMT in adolescents18. CIMT is associated with
waist circumference and WHR in healthy
adolescents14. In obese adolescents, CIMT is
associated with BMI, waist circumference, and
body fat percentage10.

Discussion
Obesity gives rise to a chronic inflammation
because of an imbalance between pro-inflammatory
and anti-inflammatory cytokines7. The high body
fat level at stomach causes cell dysfunction and
increases risk of cardiovascular disorder in
adulthood2,8,9. Waist circumference can assess risk
factors for cardiovascular disease in obese
adolescents10.
Cardiovascular disease starts with atherosclerosis
process in obese children and adolescents3. Long
obesity duration and central obesity are associated
with subclinical heart disease11. Obese adolescents
have increased CIMT in comparison with
adolescents having normal BMI10,12. The presence
of dyslipidaemia, hypertension, and diabetes
mellitus increases CIMT13. A previous study
showed that left CIMT is better associated with
cardiovascular risk compared to right CIMT14. In
children, no association was found between CIMT
and BMI or body fat15. However, CIMT tends to
increase after the age of 10 due to hormonal
changes16,17.

This study has a number of limitations. Being a
cross sectional study, conclusions regarding causal
relation could not be drawn. High-resolution Bmode ultrasonography also has low sensitivity and
is operator dependent. This could affect the results
of CIMT measurements due to undetected small
differences17. Puberty data were also not available
which could have affected the results of this
study14.
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Conclusions
In this study, BMI, waist circumference and WHR
were not significantly associated with CIMT in
obese adolescents
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