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Abstract

Background: Obesity, cardiovascular diseases and diabetes have been rapidly increasing in pediatric age group all around
the world. Therefore, cardiometabolic risk factors (CMRF) should be carefully screened beginning from the school ages.
The aim of this study was to define the CMRF and to determine their correlations with the weight for height ratios (WHtR)
in Turkish school-age children.

Methods: 6-12 year-old, 310 overweight children (150 females, 160 males) evaluated in the pediatry outpatient clinic of
Kartal Kosuyolu Research and Training Hospital between January, 2016-February, 2017 were enrolled in this cross-sectional
study. Their weights, heights, waist circumferences (WC) and blood pressures were recorded; body mass indices (BMI) and
WHtR were calculated; blood glucose, cholesterol and triglyceride levels were analyzed. Children with BMI > 85™ percen-
tile were accepted as overweight. The correlations between the CMRFE, age and gender of children and their WHtR were
analyzed statistically.

Results: Dyslipidemia, increased BMI and WC were more common CMRF than hypertension and hyperglycemia in Turk-
ish school-age children. CMRF had quite significant relationship with gender and moderately significant relation with age.
Male children had higher lipid, glucose and blood pressure levels than females. Moreover, a significant association was
demonstrated between the CMRF and WH(R in both gender. (p values <0.05).

Conclusion: Male children carry higher cardiometabolic risk than their female counterparts. WHtR can be used to detect
children with increased CMRF in pediatric outpatient clinics. It is important to take measures to prevent morbidity and
mortality due to metabolic syndrome in adult life.
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Introduction However, cardiometabolic risks are expected to be different
between two people with the same WC, but different heights
Cardiometabolic risk refers to a high risk for cardiovascular diseases [5]. This study was designed to determine the cardiometabolic

and diabetes due to obesity, hyperglycemia, dyslipidemia and characteristics, BMI and WHtR of Turkish school-age children
hypertension [1, 2]. As the school-age children have increasingly and to analyze whether WHtR could be utilised for screening the
common sedentary life styles and tendency to consume junk children with increased CMRE

food, they have become more vulnerable to obesity and related

cardiometabolic risk factors (CMRF). These children should be Material And Methods

defined and regulatly controlled due to the increased morbidity

and mortality risks later in adult life [1, 3, 4|. Although waist 6-12 year-old (mean 9.4 = 2.03 years) 310 overweight school-

circumference (WC) and body mass index (BMI) are used as the age children (150 females, 160 males) were included in this cross

major determinants of obesity, WC correlates more strongly with sectional study. They were evaluated in the pediatry outpatient clinic

visceral adipose tissue than BMI, both in adults and in children. of Kartal I{O§uyolu Research and Training Hospital, Unjversjty
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of Health Sciences between January, 2016 and February, 2017.
The medical histories of the children and the written consents for
the study were obtained from their parents. The mothers stated
that their children had been overweight from the infancy. None
of them was on medication nor have had a chronic illness. The
heights and weights of the children were measured twice, with the
shoes off, and the average was recorded. BMI was calculated by
dividing the weight in kilograms by the square of height in meters.
Children with BMI = 85 percentile for age and sex were accepted
as overweight [6]. WC was measured at the approximate midpoint
between the lower margin of the last palpable rib and the top
of the iliac crest of the child at the end of a normal expiration.
This measurement was petformed twice by a non-elastic tape, in a
standing position, according to the instructions of World Health
Organisation (WHO) stepwise approach to surveillance protocol
[7]. The average was recorded and females with WC = 76 cm and
males with WC = 86 cm were accepted to have central obesity,
according to the Turkish children specific WC cutoff points [8].
After 30 minutes of resting, their blood pressures were measured
twice by a standard sphygmomanometer, with 10 minutes interval.
The average was recorded as the final value of blood pressure.
The children with systolic and diastolic blood pressutes = 90
percentile (age, sex and height specific) and the ones receiving
antihypertensive treatment were accepted as hypertensive [4].
Their venous blood samples were obtained after 12 hours of
fasting to measure blood glucose, total cholesterol, high and
low density lipoprotein cholesterols (HDL-C, LDL-C) and
triglyceride levels by the enzymatic spectrophotometric method.
High fasting glucose levels (=110 mg/dl), hypetrcholesterolemia
(2200 mg/dl), low HDL (<40 mg/dl), high LDL (=100 mg/dL),
hypertriglycetidemia (2110 mg/dl), high BMI and WC values
were accepted as the major CMRF according to the International
Diabetes Federation (IDF) criteria [9, 10]. The study was approved
by the Ethical Committee.

http://scidoc.org/IJPA.php

Statistical Analysis

Continuous vatiables were expressed as mean + SD and categorical
variables as percentages (%). Chi-square and Fischer’s exact tests
wete used to campare the categorical variables. Linear regression
analysis was performed to show the relationship between the
WHIR adjusted for age and sex of children and CMRE Spearman’s
correlation test was applied to compate the continuous variables.
All statistical analyses were performed by SPSS version 15.0 and p
values < 0.05 were accepted as statistically significant.

Results

In the present study there were 150 (48.4%) female and 160
(51.6%) male children aged between 6-12 years (mean 9.6+1.9 and
9.8 + 2.1 years respectively). Their cardiometabolic charactetistics
showed that they had dyslipidemia, increased WC and high BMI
rather than hypertension and hyperglycemia as the major CMRF
(Table 1). There wete central obesity in 52/150 (34.6%) female
children and in 65/160 (40.6%) male children. There was a
significant correlation between hypertension, hyperglycemia and
gender (p<<0.05). Male children were found to have higher total
blood cholesterole and lower HDL-C levels than females (13.4-
10.5% and 23.7-12.8% respectively) (all p values<0.05). It was
also shown that male Turkish school-age children had significanlty
higher BMI, WC and WHtR than their female counterparts (all p
values<0.05). Moreover, on linear regression analysis adjusted for
age and gender, it was found that there was a highly significant
correlation between WHtR and WC, blood glucose, triglyceride,
cholesterol, HDL-C, LDL-C levels and a moderately significant
correlation with SBP in overweight children (all p values<0.05)
(Table 2). When the cardiometabolic characteristics of the
children were grouped in relation with WHtR, it was found that
the prevelances of CMRF (weight, height, total cholesterol,
HDL-C, glucose, SBP, DBP) were significantly higher in children

Table 1. Cardiometabolic Risk Profile of Turkish School-Age Children.

FEMALES | MALES *p value
NUMBER (n) 150 160
AGE (YEARS) 9.6+ 19 9.8 2.1

HEIGHT (cm) 127 + 24 137+ 3.1 0.002
WEIGHT (kg) 373126 | 38.6£28 0.004

BMI (kg/m?) 228+21 | 27.5+27 0.001

WC (cm) 723+21 | 775%£24 0.002

WHR 0.52+0.03 | 0.58 £0.04 0.001

SBP (mm/Hg) 1113+ 1.6 | 1188 £ 1.8 0.03

DBP (mm/Hg) 71.2+£13 752+ 1.2 0.03

TOTAL CHOLESTEROL (mg/dl) 161.4+28 | 1735124 0.001
HDL-C (mg/dl) 365121 | 381£23 0.01

LDL-C (mg/dl) 967125 | 989%24 0.01
TRIGLYCERIDE (mg/dl) 1218+ 1.6 | 1372+ 1.4 0.002
FASTING GLUCOSE (mg/dl) 102.5+23 | 106.4 2.5 0.002
CENTRAL OBESITY (%) 20 26.2 0.001
HYPERTENSION (%) 6.1 7.2 0.03
HYPERCHOLESTEROLEMIA (%) 10.5 13.4 0.02
HYPERGLYCEMIA (%) 6.2 8.6 0.04
LOW HDL-C (%) 12.8 23.7 0.02

BMI: Body-mass index, WC: Waist circumference, WHtR: Waist circumference-to-height ratio, SBP: Systolic blood pressure, DBP: Diastolic blood pressure,
HDL-C: Highdensity lipoprotein cholesterol, LDL-C: Lowdensity lipoprotein cholesterol;
*p value<0.05 was accepted as statistically significant.
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Table 2. The Cardiometabolic Characteristics Of The Children In Relation with WHtR.

WHtR < 0.5 | WHtR = 0.5 | *p value

Females (N) 87 0.001
Males (N) 111 0.001

Age (years) 9.5+ 1.7 9.6+ 1.8 0.2
Height (cm) 137+ 1.4 120 £ 1.6 0.003
Weight (kg) 36 1.2 62118 0.004
Fasting Glucose (mg/dl) 93 £ 2.1 98 £ 2.4 0.002
WC (cm) 721 1.6 76 £ 1.7 0.001

SBP (mm/Hg) 108 £ 2.1 109 £2.3 0.1

DBP (mm/Hg) 72124 74£25 0.1
Cholesterol (mg/dl) 165 £ 1.5 185+ 1.7 0.001
HDL-C (mg/dl) 3614 3815 0.01
LDL-C (mg/dl) 129+ 1.3 147+ 1.8 0.001
BMI (kg/m? 192+138 412+ 21 0.001

WC: Waist circumference, WHtR: Waist circumference to height ratio, SBP: Systolic blood pressure, DBP: Diastolic blood pressure,
HDL-C: High density lipoprotein cholesterol, LDL-C: Low density lipoprotein cholesterol, BMI: Body mass index
*p value<0.05 was accepted as statistically significant.

with a WHtR = 0.5 than those with a WHtR < 0.5 (all p values
<0.05) (Table 2).

Discussion

This study showed that high BMI, increased WC and dyslipidemia
rather than hypertension and hyperglycemia were the major
CMREF in Turkish school-age children, male children have more
CMREF than females regardless of age and that WHtR could be
used confidentally for screening the children with CMRE. Nearly a
quarter of the world’ adult population have been suffering from
CMRF as dyslipidemia, hypertension and/or hypetglycemia/
impaired glucose control in addition to central obesity |9, 10].
CMREF are also appearing with a rapidly rising frequency among
children [11, 12]. For example, in a study from China it has been
reported that the overweight and obesity in urban school-age
children increased from 8% in 1991 to 12% in 1997 [12]. The
International Obesity Task Force (IOTF) has recently reported
that at least 10% of children all around the world, representing
155 million children, aged between 5 and 17 years are overweight
or obese [13]. The present study showed that there were central
obesity in 34.6% of Turkish school-age female children (mean
WC of 723 £ 4.1 cm and BMI of 22.8 £ 2.4 kg/m? and in
40.6% of male children (mean WC of 78.5 £ 5.4 cm and BMI
of 27.5 * 3.1 kg/m?). Moreover, male children had significantly
higher blood glucose, triglyceride, total and LDL cholesterol
levels than their female counterparts, which demonstrate a higher
tendency to metabolic syndrome (MS) in adult life. Several studies
as Bogalusa Heart Study and NHANES III have demonstrated
a relationship between childhood obesity and elevated risk
of cardiovascular disease and diabetes, leading to MS, later in
adult life [14, 15]. Although WC and BMI are used as the major
determinants of obesity, WC correlates more strongly with
visceral adipose tissue than BMI, both in adults and in children.
However, the limitation of WC is that the cardiometabolic risk
may be different between two people with the same WC, but
different heights |5, 17]. Therefore, in the present study, WHtR

was used to determine the CMRF in Turkish school-age children
in addition to the measurements of weight, WC, blood pressure,
blood glucose, total cholesterol, HDL-C and triglyceride levels.
As in similar studies [18-20], it was demonstrated that the children
with WHtR = 0.5 had higher prevalence of CMRF than those
with WHtR < 0.5, both in female and male children. The present
study showed that Turkish school-age children with WHtR = 0.5
had significantly higher weight, height, total cholesterol, lower
HDL-C, and moderately higher blood pressure and glucose levels
than those with WHtR < 0.5. In a recent study, Saydah et al. ,
found that people with a WHtR = 0.65, aged between 12 and
39 years, had 139% greater risk of mortality before the age of
55 than those with a WHtR < 0.65 [21]. Therefore, results of
the studies related with CMRF in children should be taken into
consideration seriously by pediatricians and health policy makers
for eatly detection and prevention of CMRF to reduce premature
morbidity and mortality in adulthood. The major limitation of this
study was the number of the study population. As the study was
conducted in a tertiary referral center of cardiovascular surgeries,
the number of 6-12 year old obese children, according to the IDF
suggestions, was limited. However, the results were encouraging
to make further investigations about the CMRF in school-age
children throughout the country. The present study showed that
WHtR and WC could be used together for screening the children
with higher CMRF in pediatric outpatient clinics. Such screening
programmes may also be organized for different age groups at
different levels of education and the children with higher CMRF
may be referred to hospitals for detailed investigation and diet
programmes as preventive measures.
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