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ABSTRACT 
 
 The growing prevalence of childhood overweight and obesity highlights the need to identify high-risk 
children liable for cardiovascular disease (CVD) and targeting early interventions. Various anthropometric 
indices of obesity have been suggested to predict their risks. Aim: To determine whether waist circumference 
cutoffs in children are more effective at predicting CVD risk factor than BMI cutoffs. Methods: Nine hundred 
eighty three (983) Egyptian school children from both sexes, aged 7 to 12 years, were included in this study. A 
simple questionnaire was directed to the parents. Complete clinical examination, blood pressure and 
anthropometric assessment were attempted including body weight, height and waist circumference. The body 
mass index was calculated. Venous blood sample was obtained from 48 obese pupils to measure their lipid 
profile. Results: Girls have significantly higher BMI and larger WC and highly significant higher triglyceride 
value than boys. Within the same WC category (normal or high), BMI and WC values were higher in 
overweight and obese children than in those with a normal BMI. The prevalence of hypertension within the total 
sample is 5% for the systolic, 4.3% for the diastolic and 2.2% for both systolic and diastolic blood pressure. For 
obese boys, there were significant moderate positive correlations between BMI and WC on one side and 
triglycerides, total cholesterol, LDL-cholesterol on the other side. Conclusion: There are highly significant 
positive correlation between obesity and the blood pressure in the Egyptian children, and with lipid profile in 
obese boys. Assessment of both BMI and WC is mandatory to predict blood pressure, as each of them had an 
effect on these correlations. The prevalence of hypertension in this age is 5% for the systolic, 4.2% for the 
diastolic and 2.2% for both. 
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Introduction   
 
 Overweight and obesity have become a growing global critical problem that has reached global epidemic 
proportions in both adults and children (Cheuk et al., 2011; Alynne et al., 2012). It is closely associated with 
numerous risk factors, including hypertension (HTN), type II diabetes mellitus, dyslipidemia and insulin 
resistance, which independently and collectively increase the risk of cardiovascular morbidity and mortality 
(Alynne et al., 2012, Gangadarshni et al., 2012).  
 The prevalence of childhood and adolescent overweight has been increased worldwide in recent decades 
(Kleiser et al., 2011; Alynne et al., 2012). However, measurements of  BMI and WC can help identifying those 
individuals at increased risk to develop a number of related clinical syndromes (Ki et al., 2007). Waist 
circumference (WC) is a simple measurement that constitutes one of the criteria for the metabolic syndrome and 
has been well recognized in adults to be a useful risk indicator; independent of BMI; regardless of age, sex and 
geography (Haffner, 2007; Hirschler et al., 2012). Waist circumference is an important predictor of both 
visceral adiposity in children and some cardiovascular risk factors (CRF) (Alynne et al., 2012). Moreover, BMI 
and WC have been shown to jointly predict risk factor clustering among children and adolescents (Sarah et al., 
2007). 
 Blood pressure (BP); tracks with age and elevated BP at a young age; predicts essential hypertension in 
adulthood. The prevalence of pediatric hypertension is increasing along with the pediatric obesity epidemic 
(Koulouridis et al., 2008; Bin et al., 2011). In addition to BMI, increased WC was found to be an indicator of 
high BP in the preschool children, especially in boys. Moreover, WC was independently associated with high 
BP in boys aged 3-6 years (Bin et al., 2011). It has been reported that childhood obesity is associated with high 
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risk of adult hypertension and the elevated BP in children was associated with WC (Bin et al., 2011; Cheuk et 
al., 2011).  
 So, the purpose of this piece of work is to determine whether WC cutoffs in children are more effective at 
predicting cardiovascular disease risk factor than BMI cutoffs especially in obese children.  
 
Subjects and Methods:  
 
 This was a cross-sectional survey, included 983 Egyptian school children, 502 boys and 481 girls, and aged 
7-12 years. The pupils were recruited from a public primary school situated in Giza governorate. Permission to 
perform the study was granted by the ministry of Education and the directors of the school included the 
research. Parents were informed about the purpose of the study and their permission written consent was 
obtained. The protocol was approved by the “Ethical Committee” of the National Research Centre. 
All pupils were subjected to: 
1- A simple questionnaire was directed to the parents, including personal, socioeconomic data, consanguinity, 
medical history of the child especially chronic diseases and long term systemic treatment. The socioeconomic 
status was characterized by scoring the parental education, occupation and crowding index to low with score “3-
11”, medium “12-16” and high “›17”. Only the medium leveled pupils were enrolled in the study (the majority 
of the pupils in this school).  
2- Complete clinical examination to exclude organic and genetic disorders that might interfere with normal 
growth. Blood pressure was measured with a standard mercury sphygmanometer after the subjects had rested at 
least for 10 minutes. The blood pressure measurements were repeated for 3 consecutive days, if it was high to 
be sure from the diagnosis of hypertension.   
3- Anthropometric assessment was done using standardized equipments, and following the recommendations 
of the International Biological Program (Hiernaux and Tanner, 1969 , Cameron, 1986)Three consecutive 
measurements were taken and the mean was recorded. Measurements included body weight using Seca scale 
and approximated to the nearest 0.01kg with minimal clothes (no correction was made); body height using 
Holtain portable anthropometer and measured without shoes and approximated to the nearest 0.1cm; waist 
circumference midway between iliac crest (at the level of the umbilicus) using a flexible non-stretched plastic 
tape and approximated to the nearest 0.1cm. 
4- The body mass index (BMI) [weight (kg) / Height2 (m)] was calculated. 
5- Venous blood samples were obtained from 48 obese pupils to measure lipid profile in the morning by 
venipuncture after overnight fasting for at least 12 hours. Plasma concentration of total cholesterol and 
triglycerides were estimated in serum by using calorimetric assay kit produced by P. Z. cormay, Lublin, Poland.  
 High-density lipoprotein-cholesterol (HDL-C) was determined in serum by using calorimetric assay kits 
produced by Stanbio laboratory, Boerne, Texas. Total cholesterol/ High-density lipoprotein-cholesterol ratio 
(TC/HDL-C) was calculated. Low-density lipoprotein-cholesterol (LDL-cholesterol) was calculated (LDL = 
Total cholesterol – HDL).                                                          
 Children were divided into two WC groups and three BMI groups. Children with WC values ≤90th 

percentile for their sex and age, were considered to have normal WC, where as those with WC values ≥ 90th 
percentile were considered to have high WC (Li et al., 2006). On the basis of BMI, Standard Growth Curves 
For Egyptian Children and Adolescents (Ghali et al, 2008) were applied in reclassifying the sample, according 
to their BMI, into normal ( >15 to <85%), overweight ( >85 to <95%), and obese (>95%) (Hirschler et al., 
2005). 
 Hypertension was defined according to the guidelines of the Joint National committee on Detection, 
Evaluation and Treatment of High Blood pressure (2000), i.e. systolic and /or diastolic blood pressure >90th 
percentile for the age and sex (Barba et al., 2006) using the Egyptian limits (Zaki et al, 2006). 
 
Statistical Methods:  
 
 All the data were collected and statistically tested by analysis of variance or student’s t-test. Correlations 
were studied by simple Pearson’s coefficient. Significance was defined as p‹ 0.05. 
 
Results: 
 
 Means + SD and the range of the BMI, WC, SBP and DBP values and lipid profile are presented in table s 
1 and 2 for each sex separately. Girls have significantly larger WC (p=0.03) and highly significant higher 
triglyceride value (p= .001) than boys. However, insignificant sex differences are recorded regarding the BMI, 
SBP, DBP, TC, HDL-C, LDL-C and TC/HDL-C ratio. 
 The breakdown of the subjects according to WC and BMI category is shown in table (3). Within both the 
normal and high WC categories, normal-weight subjects were younger and had smaller BMIs and WCs than did 
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overweight children. The overweight children in turn had smaller BMI and WC values than did the obese 
subjects within the same WC category. Unfortunately, the sample included two obese boys only within the 
normal WC group, so t-test was used only in comparing normal and overweight boys, while ANOVA test was 
used in the rest of comparisons. These differences were highly significant for both sexes in the two WC 
categories (P=0.000), except in boys with high WC; the differences between the 3 groups (normal, overweight 
and obese) regarding the WC were significant only (P=0.033).Moreover, for the girls of normal WC category, 
there is significant differences between the 3 groups in SBP (p=0.009) and DBP (p=0.015). 
 Distribution of the hypertensive cases (SBP and/or DBP > 90th percentiles) in both sexes with normal vs 
high WC values within different BMI categories is shown in table 4. The prevalence of hypertension within the 
total sample is 5% for the systolic, 4.2% for the diastolic and 2.2 for both systolic and diastolic blood pressure. 
Within both the normal and high WC categories, the majority of the hypertensive children are from the 
overweight boys (there was no cases with hypertension among obese boys) and obese girls. 
 
Table 1: Descriptive characteristics of the total sample. 

 BOYS(N=502) *Girls (N=481) P 
Mean ± SD 

(range) 
Mean ± SD 

(range) 
Age (yr) 9.28±1.38 

(7- 12) 
9.38±1.33

(7-12)
0.270 

BMI 17.47±3.30 
(11.54- 34.4) 

17.98±4.03 
(11.87-37.93) 

0.029* 

WC 58.67±8.54 
(42.0 -95.0) 

60.14 ±9.595
(33.0- 96.0)

0.011* 

SBP 102.44±13.82 
(60.0- 150.0) 

103.48±15.01 
(65.0- 140.0) 

0.260 

DBP 67.47-10.34 
(40.0-100.0) 

67.11±12.31
(35.0- 90.0) 

0.615 

* p‹ 0.05 = significant differences 
 
Table 2: Descriptive characteristics of the lipid profile in obese children. 

 BOYS(N=22) Girls (N=27) P 
Mean ± SD 

(range) 
Mean ± SD 

(range) 
Triglycerides 111.47+ 25.03 138.72 + 32.58 0.001** 

Total Cholesterol 190.37 + 52.21 187.22 + 60.35 0.840 
HDL-C 39.54 + 17.33 41.60 + 21.11 0.703 
LDL-C 128.42 + 53.80 118.80 + 60.60 0.548 

Total Cholesterol/ HDL-C 6.37 + 4.39 4.39 + 2.53 0.340 
 
Table 3: Comparison of the anthropometric and blood pressure variables in both sexes with normal vs. high WC values within different 

BMI categories. 
 Normal WC High WC 

Normal-weight gp. Overweight gp. Obese gp. Normal-weight gp. Overweight gp. Obese gp. 
Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD 

Boys 
(N=502) 

(N=447) (N=55) 

N 425 20 2 16 19 20 
Age (yr) 9.24±1.3 9.74± 1.2 10.22±0.99 9.44+1.29 9.90+1.53 9.94+1.43 

BMI 16.38±1.88 23.14±1.56** 26.27+0.367 20.26+2.16 23.44+1.92 26.05+3.39** 
WC 56.22±5.84 66.15±6.60** 59.50±7.78 71.38+5.34 74.55+5.26 77.93+9.76* 
DBP 67.04±9.86 68.50±12.15 72.50±10.60 73.45+11.06 71.05+13.18 67.00+13.51 
SBP 101.72±13.57 105.25±16.02 115.00±7.07 108.44+11.93 106.32+17.39 105.25+13.42 
Girls 

(N=480) 
 429   52  

N 395 27 7 12 20 20 
Age (yr) 9.45±1.47 9.78±1.45 9.83±0.70 8.75+1.38 10.27+1.35 9.57+1.86* 

BMI 16.62±2.34 23.23±1.92 26.38+5.25** 18.36+2.52 24.39+2.01 28.12+4.41** 
WC 57.24±6.87 67.59±5.77 67.96±7.03** 68.60+8.72 78.20+5.37 81.50+8.35** 
DBP 66.53±12.48 72.78±11.12 73.57±6.27* 62.92+12.87 66.50+8.60 71.75+12.06 
SBP 102.84±15.13 111.85±13.38 107.86±18.22** 99.17+11.65 103.0+12.18 106.25+15.12 

*  p<0.05 = significant differences 
** p<0.01 = highly significant differences 
 

 Pearson’s Correlations between BMI, WC, systolic and diastolic blood pressure is shown in table (5) for 
both sexes and the total sample. For each sex separately and total sample, there are highly significant positive 
correlations between BMI and WC on one side and the systolic and diastolic blood pressure. Exclude the effect 
of age, partial Correlations between BMI, WC, systolic and diastolic blood pressure is done (table 6) for both 
sexes and the total sample. For boys and the total sample, there are highly significant positive correlations 
between BMI and WC on one side and the systolic and diastolic blood pressure. For the girls, BMI only has 
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highly significant positive correlations with the diastolic blood pressure. Exclude the effect of age and BMI, 
partial correlations between WC, systolic and diastolic blood pressure were insignificant for both sexes and the 
total sample (table 7). Exclude the effect of age and WC; BMI still had significant correlation with diastolic 
blood pressure for girls and total sample (table 8). 
 Exclude the effect of age, partial Correlations between BMI, WC and lipid profile was done (table 9) for 
both sexes and the obese children. For boys, there are highly significant moderate positive correlations between 
BMI and WC on one side and TG, TC and LDL-C. For girls, insignificant correlations were detected between 
BMI or WC and any parameters of lipid profile. 
 
Table 4: Frequency distribution of the hypertensive cases (SBP and/or DBP > 90th percentiles) in both sexes with normal vs. high WC 

values within different BMI categories. 
WC BMI N High SBP High DBP High 

SBP & DBP 
BOYS   N (%) N (%)  
Normal Normal 425 17(4.0) 11(2.6) 9 (2.1) 

Overweight 20 1 (5.0) 1 (5.0) 1 (5.0) 
Obese 2 0 (0.0) 0 (0.0) 0 (0.0) 

      
High Normal 16 2 (12.5) 3 (18.8) 1 (6.2) 

Overweight 19 3 (15.8) 2 (10.5) 2 (10.5) 
Obese 20 0 (0.0) 1 (5.0) 0 (0.0) 

GIRLS      
Normal Normal 395 20(5.1) 20(5.1) 8 (2.0) 

 Overweight 27 3 (11.1) 2 (7.4) 0 
 Obese 7 1 (14.3) 0 (0.0) 0 
      

High Normal 12 0 (0.0) 0 (0.0) 0 
 Overweight 20 0 (0.0) 0 (0.0) 0 
 Obese 20 2 (10.0) 2 (10.0) 1 (5.0) 

Total  983 49(5.0) 42 (4.3) 22 (2.2) 
 
Table 5: Correlations between BMI, WC and blood pressure. 

  Boys(N=502) Girls (N=481) Total (N=983) 
  BMI WC BMI WC BMI WC 

SBP r 0.208** 0.211** 0.133** 0.125** 0.168** 0.167** 
 p 0.000 0.000 0.000 0.006 0.000 0.000 

DBP r 0.133** 0.128** 0.174** 0.141** 0.156** 0.133** 
 p 0.003 0.004 0.000 0.002 0.000 0.000 

**Correlation is significant at the 0.01 level (2-tailed) 
 
Table 6: Partial Correlations between BMI, WC and blood pressure, controlling for age. 

  Boys(N=502) Girls(N=481) Total (N=983) 
  BMI WC BMI WC BMI WC 

SBP r 0.175** 0.167** 0.085 0.065 0.126** 0.114** 
 p 0.000 0.000 0.063 0.155 0.000 0.000 
        

DBP r 0.123** 0.115** 0.129** 0.081 0.128** 0.096** 
 p 0.006 0.010 0.005 0.076 0.000 0.003 

   **Correlation is significant at the 0.01 level (2-tailed) 
 
Table 7: Partial Correlations between WC and blood pressure, controlling for BMI and age. 

  Boys 
(N=502) 

Girls 
(N=481) 

Total 
(N=983) 

SBP r 0.045 -0.005 0.021 
 p 0.316 0.915 0.504 

DBP r 0.027 -0.036 -0.011 
 p 0.549 0.428 0.733 

**Correlation is significant at the 0.01 level (2-tailed)  
 
Table 8: Partial Correlations between BMI and blood pressure, controlling for WC and age. 

  Boys 
(N=502) 

Girls 
(N=481) 

Total 
(N=983) 

SBP r 0.068 0.055 0.059 
 p 0.129 0.228 0.067 

DBP r 0.051 0.107** 0.085** 

 p 0.255 0.020 0.008 
**Correlation is significant at the 0.01 level (2-tailed) 
 
 
 



4585 
J. Appl. Sci. Res., 8(8): 4581-4589, 2012 

 

Table 9: Partial Correlations between BMI, WC and lipid profile in obese children. 
  Boys(N=22) Girls (N=27) Total (N=49) 
  BMI WC BMI WC BMI WC 

TG r 0.534** 0.650** 0.149 - 0.225 0.323* 0.073 
 p 0.009 0.001 0.449 0.251 0.020 0.606 

TC r 0.528** 0.577** 0.178 - 0.067 0.207 0.107 
 p 0.010 0.004 0.365 0.736 0.142 0.452 

HDL-C r -  0.173 0.173 0.006 - 0.194 - 0.079 - 0.177 
 p 0.430 0.429 0.975 0.323 0.578 0.209 

LDL-C r 0.543** 0.519* 0.181 0.020 0.213 0.155 
 p 0.007 0.011 0.358 0.918 0.130 0.274 

TC/HDL-C r 0.340 - 0.013 0.006 0.292 0.106 0.187 
 p 0.113 0.953 0.976 0.132 0.456 0.185 

**Correlation is significant at the 0.05 level, and highly significant at 0.01 level (2-tailed) 

 
Discussion: 
 
 In recent decades, the prevalence of childhood overweight and obesity have dramatically increased 
(Katzmarzyk et al., 2008). Adiposity and cardiovascular risk factors track from childhood into adulthood, and 
children with a more unfavorable adiposity profile tend to have a greater cardiovascular risk in the prepubertal 
stage (Ramirez-Vélez et al, 2011).  Hence, early identification of children with high central adiposity is 
important. However, childhood obesity has tremendous implications for the risk of chronic diseases later in life. 
The growing prevalence of childhood obesity highlights the need to identify high-risk children for targeted 
interventions (Roya et al., 2007). Therefore, in order to develop appropriate preventative strategies, we must 
understand the association between measures of adiposity and cardiovascular risk factors (e.g. lipid profile).   
 Simple anthropometric measurements (e.g. BMI and WC) represent the most commonly used tools for the 
assessment of body composition (Reda et al., 2010). However, BMI, an important risk factor for CVD, does not 
take into account the wide variation in body fat distribution across different individuals and populations. 
Abdominal obesity; the underlying cause of cardiometabolic risk factors (such as elevated triglycerides, low 
HDL-cholesterol and high blood sugar);can be simply measured by WC. However, WC, which is a simple 
convenient proxy measure of abdominal obesity (Turconi et al., 2006), is unrelated to height and correlates 
closely with BMI and total body fat. Since abdominal obesity (WC) has emerged as a strong risk factor for 
CVD, studies have begun to explore whether WC adds independent CVD risk information to that gained 
through measurement of BMI (Wildman et al., 2005). BMI and WC are strongly and independently associated 
with CVD risk factors (Wildman et al., 2005). Different studies have documented WC as is an efficient 
indicator of abdominal fat content, and hence, it is a good predictor of CVD risk factors among children and 
adolescents, as well (Roya et al., 2007; Darren et al., 2010; Hirschler et al., 2012).  
 Compared with BMI, WC is a better predictor for the risk of cardiovascular disease (Zhu et al., 2005; 
Spolidoro et al., 2012), hypertension and metabolic abnormalities (Graf et al., 2005; Wildman et al., 2005). 
Individuals with higher WC are at greater risk of hypertension, diabetes, dyslipidemia, and the metabolic 
syndrome than those with lower WC, further, WC is a strong independent predictor of insulin resistance, 
elevated fasting insulin, and proinsulin levels (Lee et al., 2006).  
 It is debated whether a combined use of WC and BMI is a better instrument for identifying high risk 
individuals.  Wildman et al., (2005) have concluded that hypertension, dyslipidemia, and the metabolic 
syndrome (MS) increased with successive WC.  Moreover, WC adds additional risk information to that of BMI, 
and hence measuring both WC and BMI would lead to better CVD risk stratification (Wildman et al., 2005; 
Chunming, 2010).  The combined use of WC and BMI is useful in the prediction, as well as, the classification 
of CVD risk individuals (Lee et al., 2006; Roya et al., 2007; Du et al., 2010).  
 The results of the current research revealed that girls of the total sample have significantly higher BMI, 
larger WC and obese girls recorded highly significant higher triglyceride value than boys. Darren et al., (2010), 
in their study for comparison of body mass index and waist circumference as predictors of cardio metabolic 
health in a population of young Canadian, reported that WC had a stronger association with serum lipid 
concentrations than BMI, moreover, WC was significantly related to TG and TC:HDL cholesterol ratio. Hence, 
WC was a better predictor of TG and TC: HDL almost among all sex and ethno cultural subgroups. Body mass 
index (BMI) is a commonly used indicator of obesity and has been associated with an unfavorable lipid profile 
consisting of elevated triglycerides, total cholesterol, and low-density lipoprotein (LDL) cholesterol and low 
high-density lipoprotein (HDL) cholesterol in men and women as young as 20 years of age. 
 Smpokos and his colleagues, (2011) have found a significant increase in obesity indices and anthropometric 
measurements and the concurrent significant decline in BP that has occurred among children, aged 5- 8 years, 
over a 15-year period.  
 Several studies showed that pediatric hypertension is a major risk factor for adult chronic disease, including 
cardiovascular diseases. It has been reported that children with elevated blood pressure had higher mean WC 
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than those with normal blood pressure, and about 26.8% of the children in the highest WC quartile had elevated 
blood pressure, revealing that high WC is a risk factor for elevated blood pressure in children aged 6-7 years. 
WC is more efficient than body mass index in predicting the risk of pediatric hypertension among normal-
weight, 7-year-old children (Cheuk et al., 2011).  
 Recently, more attention has been garnered to diagnose hypertension in children in clinical settings. In the 
present research, it was found that the prevalence of hypertension within the total sample is 5% for the systolic, 
4.3% for the diastolic and 2.2% for both systolic and diastolic blood pressure, the majority of the hypertensive 
children are from the overweight boys and obese girls. Cheuk et al., 2011 stated that the prevalence of 
hypertension in school-aged children has widely varied because of differences in age, gender, ethnicity and 
methods of blood pressure screening. For example the prevalence of childhood hypertension in Texas (8-10 
years old), was 21% where as in South African children (6-13 years old), it was 4.68% (Urrutia et al., 2006). 
 Current results showed highly significant positive correlation between BMI and WC on one side and the 
systolic and diastolic blood pressure. Haffner, (2007) reported that WC and BMI are independently associated 
with both CVD, regardless of age, sex and geography; moreover, there is clear evidence that WC is a clinical 
marker for CVD risk, even in patients with normal weight. It was reported that, the addition of WC to BMI 
percentile increased the explained variance in systolic blood pressure by 15% and in triglycerides and high-
density lipoprotein cholesterol (HDL-C) levels by 3% and 7%, respectively (Christine et al., 2009). 
 On excluding the effect of age, partial correlation between BMI, WC, systolic and diastolic blood pressure 
for both sexes in the total sample showed that for boys, there were highly significant positive correlation 
between BMI and WC on one side and the systolic and diastolic blood pressure. This means that age has an 
effect on the correlations between WC and the blood pressure for girls only. However, insignificant sex 
differences are recorded regarding the SBP, DBP, TC, HDL-C, LDL-C and TC/HDL-C ratio among obese 
children. Also our result revealed that within the same WC category (eg: normal or high), BMI and WC values 
are higher in overweight and obese children than in those with a normal BMI.  
 Excluding the effect of age and BMI, correlations between WC, systolic and diastolic blood pressure were 
insignificant for both sexes. Excluding the effect of age and WC; BMI still had significant correlation with 
diastolic blood pressure for girls. This means that assessment of both BMI and WC is mandatory to predict the 
blood pressure.  
 In agree with the current results: It has been reported that the impact of adiposity on BP in children and 
adolescents have varied significantly across studies, and the effect of obesity on BP is showed earlier in young 
girls than boys. However, for most age/sex groups, obesity was positively associated with SBP, yet it was 
associated with higher DBP in adolescent boys only (Shi et al., 2012).  Moreover, BMI had the strongest effect 
on BP among obese children and adolescents. BMI and WC are important predictors of hypertension. A 
significant strong positive correlation between obesity indicators (BMI and WC) and both systolic and diastolic 
blood pressure have been reported (Maria et al. 2010).  Debolina et al., (2009) concluded that males show 
higher means of anthropometric measurements and the blood pressure values, as compared to the females. 
Moreover, BMI and WC have strong correlations with DBP.  Lee et al., (2006) have reported that, both BMI 
percentile and WC were significantly (P < .05) associated with daytime and nighttime systolic and diastolic BP, 
triglycerides (TG), high-density lipoprotein (HDL), and TG/HDL ratio independent of race.  
 On the other hand, Koulouridis et al., (2008) concluded that high normal systolic and diastolic BP 
measurements were more frequent among boys (HN-SBP: 27.2% vs. 16.8%, P = 0.002. HN-DBP: 23.3% vs. 
16.8%, P = 0.05), but girls showed a higher frequency of systolic and diastolic high BP (H-SBP: 5.2% vs. 3.8%, 
P = 0.6 (NS), than boys. H-DBP: 10.4% vs. 3.8%, P = 0.05).  Moreover, the most important factors influencing 
systolic and diastolic BP were the WC and the body weight. No considerable effect of lipid parameters was 
found upon BP. Girls also showed greater frequency of other metabolic syndrome risk factors than boys. 
 Excluding the effect of age, partial correlations between BMI, WC and lipid profile revealed that for boys, 
there were significant moderate positive correlations between BMI and WC on one side and TG, TC and LDL-
C on the other hand. While for girls, insignificant correlations were detected between BMI or WC and any 
parameters of lipid profile. This means that age has an effect on the correlations between BMI, WC and lipid 
profile for obese boys only. Roya et al., 2007, concluded that the most prevalent CVD risk factors were low 
HDL-C (28%), followed by hypertriglyceridemia (20.1%), and overweight (17%).  
 The levels of HDL-C had decreased along with the increase of WC and/or BMI, even when the effect of 
age, sex, income, education, sedentary activity and dietary factors were adjusted (Du et al., 2010). Hirschler et 
al. (2011) concluded that WC and BMI predicted similarly dyslipidemia (high triglycerides and low HDL-C) in 
school children. Although, WC has showed stronger associations with abnormal lipid levels compared to BMI. 
 Koulouridis et al., (2008) concluded that girls showed higher insulin levels and HOMA-R index values 
than boys, as well as higher levels of total cholesterol, triglycerides and LDL-cholesterol.  
 In agreement with our study, Reda et al., (2010) have found that obese children with waist circumference at 
or above the 90th percentile are at higher risk for dyslipidemia and insulin resistance than obese children with 
normal waist circumference. Also, Turconi et al., (2006) found that boys with either an elevated or normal 
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blood pressure had a higher average WC than children than girls. In addition, the hypertensive children had a 
higher WC than children with normal blood pressure which was consistent also with the study of Graf et al., 
(2005).  
 Cheuk et al., 2011, reported that associations between elevated blood pressure and WC have been 
documented among Mexican, Greek and US children. Moreover, an increased risk of hypertension was reported 
in Mexican children with a WC greater than or equal to 90th percentile. They also concluded that elevated 
blood pressure had a higher association with WC than body mass index. In a study on Greek children, WC 
correlated with systolic and diastolic blood pressure (p‹0.0001) (Koulouridis et al., 2008).  Our results suggest 
that WC is more sensitive than BMI in predicting hypertension in children. Also, the wide variability in 
pediatric hypertension can be attributed to differences in age, gender, ethnicity, and methods of blood pressure 
(BP) screening. 
  
Conclusion:   
 
 There are highly significant positive correlation between obesity and the blood pressure in the Egyptian 
children aged 7-12 years, and with lipid profile in obese boys. Assessment of both BMI and WC is mandatory 
to predict blood pressure, as each of them had an effect on these correlations. The prevalence of hypertension in 
this age is 5% for the systolic, 4.2% for the diastolic and 2.2% for both. An early intervention to reduce 
childhood obesity is recommended to reduce exposure to prolonged blood pressure elevation and the future risk 
of cardiovascular disease. Additional longitudinal studies should be done to further confirm these findings. 
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