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Background
The link between inflammation, obesity, and cardiovascular disease 
(CVD) has been described in adult populations but few data are 
available with respect to children. The aim of this study was to 
describe the inter-relationships between adiposity, C-reactive protein 
(CRP) plasma concentrations, and blood pressure levels in a Hispanic 
pediatric population.

Methods
We included 325 schoolchildren (mean age, 10.0 years) selected from 
the school population of Bucaramanga, Colombia. Blood pressure, 
lipid profile, glucose, and CRP plasma concentration were measured 
using standard procedures. Body mass index (BMI) was used for 
evaluating the children’s nutritional condition. Correlation coefficients 
were calculated for all the variables using Spearman’s test.

results
as expected, a positive correlation was found between BMI and 
systolic blood pressure (SBP) in both genders, and between CRP 

and SBP levels in boys. after a multivariate regression analysis, 
the association between adiposity and blood pressure remained 
significant, whereas the CRP concentrations were no longer 
associated with SBP.

conclusions
The results obtained in our study of Hispanic school-age children 
show that adiposity is correlated with CRP concentrations and SBP 
values as has been earlier described in Caucasian populations. 
However, we failed to find a significant relationship between  
low-grade inflammation and SBP levels. Further studies are needed  
in order to explore alternative pathophysiological mechanisms 
linking obesity and high blood pressure in children and to define 
the impact of these associations on the cardiovascular risk of our 
pediatric population.
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Obesity in childhood and adolescence has become a global epi-
demic over the past few decades.1 This major health problem is 
of particular relevance in developing countries, where it coex-
ists with the transplantation of a western lifestyle characterized 
by a high intake of high-calorie foods, animal fats, and proc-
essed sugars, along with deficient physical activity.2,3 Further, 
results from the most recent US National Health and Nutrition 
Examination Survey (NHANES) showed higher rates of over-
weight and obesity in children from minority groups when 
compared with non-Hispanic whites, thereby suggesting that 
the Hispanic pediatric population has an ethnic predisposition 
to develop increased adiposity.4

Overweight and obesity in childhood are factors that induce 
a high risk of morbidity and mortality from cardiovascu-
lar diseases (CVDs).5 Obesity is a common cause of insulin 
 resistance in children,6 and is associated with an increasing 
risk of dyslipidemia,7 type 2 diabetes mellitus,8 and athero-
sclerosis.9 Essential hypertension, most commonly found in 
adults, may also have its origins in childhood obesity.10 It has 
been earlier reported, in studies of pediatric populations, that 
systolic and diastolic blood pressures are significantly and pos-
itively related to body mass index (BMI).11,12

Adipose tissue produces proinflammatory cytokines that 
stimulate the hepatic synthesis of C-reactive protein (CRP).13 
Plasma concentrations of CRP are a highly sensitive measure 
of overall inflammatory activity, and are significantly corre-
lated with adiposity levels and components of the metabolic 
syndrome in adults.14 A high CRP level has also been shown 
to be a predictor of CVDs such as myocardial infarction15 
and stroke.16 Studies performed in pediatric populations 
from developed countries have shown that the association 
between cardiovascular risk factors and CRP concentra-
tions in children seems to be similar to that found in adult 
populations.17,18
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There is a growing body of evidence supporting the hypoth-
esis that the presence of a chronic low-grade inflammatory 
state with impairment of vascular endothelial function could 
be the pathophysiological mechanism that links obesity to 
hypertension.19,20 However, data about this association in the 
pediatric population are limited. Therefore the aim of this study 
was to test whether childhood adiposity and CRP plasma lev-
els are related to blood pressure values in a Hispanic pediatric 
population.

Methods
Study population. During 2003–2004, healthy schoolchildren, 
both boys and girls (9–11 years old) were included in a cross-
sectional study to evaluate the influence of low birth weight 
on vascular endothelial function. The initial sample consisted 
of 375 children who were randomly selected from the total 
school population (n = 15,830) from Bucaramanga, Colombia. 
All the children included in the study were nonsmokers and 
took no medications. None had a history of diabetes mellitus, 
endocrinologic disorders, or hereditary or CVDs. The race/
ethnicity of children was recorded on the basis of their moth-
ers’ self-reports. All the children included were classified as 
Hispanics with mixed ancestry. For this study we excluded 
50 children with history of menarche, acute inflammatory, or 
infectious diseases during the previous 10 days, leukocyte count 
>15,000 cells/mm3 or differential white cell count of eosinophils 
over 10%. This reduced the study sample to 325 children.

Measurements. Anthropometric measurements were part of a 
physical examination performed in the morning after a 10-h 
overnight fast. Venous blood samples were then taken for deter-
mination of total and differential leukocyte count, hemoglobin, 
glucose, lipid profile, and high-sensitivity CRP determinations. 
Hemoglobin, total cholesterol, high-density lipoprotein cho-
lesterol, and triglycerides were measured using an automated 
colorimetric method (Biosystems, Barcelona, Spain), and 
plasma glucose concentration was measured using the glucose–
oxidase method. low-density lipoprotein cholesterol was cal-
culated using the Friedewald equation. High-sensitivity CRP 
in plasma was determined using chemiluminescent immuno-
metric assay (IMMULITE 1000, DPC, Los Angeles, CA) with a 
functional sensitivity of <0.02 mg/dl.

After the child had rested for 5 min in a quiet environ-
ment, blood pressure was measured using a mercury sphyg-
momanometer with an appropriate-sized cuff on the right 
arm, with the child in a seated position. The first and fifth 
Korotkoff sounds were recorded as systolic blood pressure 
(SBP) and diastolic blood pressure, respectively, in accord-
ance with the recommendations of the National High Blood 
Pressure Education Program Working Group in its Fourth 
Report on the Diagnosis, Evaluation, and Treatment of High 
Blood Pressure in Children and Adolescents.21 The chil-
dren were weighed wearing light clothes, without shoes, and 
after emptying the bladder, using an electronic scale with a 
precision of 100 g, TANITA BF-556 (Tanita Corporation of 
America, Arlington Heights, IL). Heights were measured to 

the nearest 0.1 cm using a stadiometer; BMI was calculated 
as weight in kilograms divided by the square of the height in 
meters. Abdominal circumference (AC) was determined at the 
middle point between the lower edge of the ribs and the iliac 
anterior spine. Triceps (TSF) and abdominal skin folds (ASF) 
were determined using a Lange Skinfold Caliper (Lange, Beta 
Technology, Cambridge, MD) with constant standard pres-
sure of 10 g/mm2 and 1 mm accuracy. The experimental pro-
tocols and the  process for obtaining informed consent were 
approved by the Institutional Review Board of the Fundación 
Cardiovascular de Colombia, Bucaramanga, Colombia. The 
children expressed their interest in participating in the study, 
and parents or legal guardians gave written informed consent, 
before the children were included in the study.

Statistical analysis. Statistical analysis was carried out using 
the SPSS software (version 14.0, SPSS, Chicago, IL). Normality 
of distribution was checked for all variables using the 
Kolmogorov–Smirnov test. Descriptive statistics were com-
puted for variables of interest, and included mean values and 
s.d. of continuous variables and absolute and relative frequen-
cies of categorical factors. Student’s t-test and Mann–Whitney 
U-test were used to investigate the differences in continuous 
variables based on gender. The data were also divided by ter-
tiles of BMI and AC, and bivariate associations were analyzed 
stratified by gender. Testing for differences in continuous vari-
ables across BMI tertiles was accomplished using the one-way 
analysis of variance or the Kruskal–Wallis one-way analysis 
of variance, ranked appropriately. In addition, Spearman cor-
relation coefficient was used for examining the relationships 
among variables. The association of anthropometric measures 
(BMI, AC, TSF, and ASF) and CRP (as independent variables) 
with SBP (as a dependent variable) was explored using a mul-
tivariate linear regression adjusted for age and stratified by 
 gender. Statistical significance was set at P < 0.5.

results
Out of the total population of 375 children, 325 fulfilled the 
inclusion criteria. These children had a mean age of 10.0 (s.d. 
0.6) years, weight 33.6 (s.d. 7.7) kg, height 137.4 (s.d. 7.6) cm, 
BMI 17.6 (s.d. 2.7), and AC 63.6 (s.d. 7.6) cm. The median 
CRP concentration of the patients was 0.47 (Interquartile 
range: 0.15–1.3) mg/l. The study population comprised 169 
girls (52%) and 156 boys (48%), and there were no significant 
gender-based differences in the distribution of any of the study 
variables (Table 1). Eighteen children had a history of low 
birth weight (5.5%); however, there were no significant differ-
ences in anthropometric measures, biochemical parameters, 
or blood pressure values between these subjects and the chil-
dren with normal birth weight (data not shown).

An expected significant correlation was found between BMI 
and the other anthropometric measurements (AC, ASF, and 
TSF) (Table 2). All anthropometric variables were positively 
correlated with CRP concentrations and SBP (P < 0.01). There 
was also a positive correlation between low-density lipopro-
tein cholesterol values and anthropometrical parameters in 

D
ow

nloaded from
 https://academ

ic.oup.com
/ajh/article/21/5/527/187839 by guest on 08 N

ovem
ber 2022



AMERICAN JOURNAL OF HYPERTENSION | VOLUME 21 NUMBER 5 | May 2008  529

articlesCRP and BP in Hispanic Children

boys. Among girls, BMI and AC also correlated with diastolic 
blood pressure (P < 0.05). We also found a significant correla-
tion between CRP and SBP levels, but only in boys (P = 0.01).

We decided to divide the study children into three sub-
groups on the basis of their BMIs. Table 3 shows a com-
parison of the study variables among these BMI tertiles with 
gender specification. In both genders, AC, CRP, and SBP 
showed a statistically significant increase along BMI tertiles. 
diastolic blood pressure, ASF, and TSF were significantly dif-
ferent only among the girls. Neither lipid profiles nor glucose 
plasma levels showed significant differences among groups. In 
both genders, the significant association between the anthro-
pometric measures and SBP persisted after a multivariate lin-
ear regression analysis, adjusted for age, among both boys and 
girls. However, the relationship of CRP values with SBP levels 
lost statistical  significance (Table 4).

discussion
This study shows direct and progressive correlations among 
adiposity (in terms of BMI), CRP concentrations, and SBP 
levels in a group of school-age Colombian children. Our find-
ings are consistent with those of earlier studies performed 
in pediatric populations from developed countries.17,18,22,23 
To our knowledge, these are the first results from a Hispanic 
pediatric population living in a developing country, that show 
a positive relationship between adiposity and increase in sub-
clinical inflammation. We also observed a direct relationship 
between CRP concentrations and SBP levels in boys; however 
this association lost significance after a multivariate analysis.

Although the role of obesity in the increasing risk of 
CVD  is well recognized, the underlying etiological mecha-
nisms are not well understood. In children, as in adults, 

excess adiposity is a consistent determinant of chronic low-
grade inflammation.17,23 The adipose tissue is not merely 
a reservoir of energy but also an active secretory organ that 
releases complement factors and proinflammatory cytokines 
in the circulation,13 particularly IL-6 and TNF-α which, in 
turn, stimulate hepatic production of CRP, a highly sensitive 
 measure of overall inflammation.24

There have been several studies that evaluated CRP concen-
trations in schoolchildren from developed countries.17,18,22,23 
Cook et al.23 measured CRP concentrations in a popula-
tion-based sample study that included 699 children of ages 
10–11 years from ten population centers in England and 
Wales. This study reported that serum concentrations of CRP 
were positively correlated with BMI, heart rate, SBP, fibrino-
gen and high-density lipoprotein cholesterol, but not with 
other lipid parameters. Interestingly, it was found that a small 

table 1 | distribution of study variables among children with 
gender specifications

Boys (n = 156) Girls (n = 169)

age (years) 10.0 ± 0.5 10.1 ± 0.6

Body mass index (kg/m2) 17.9 ± 2.8 17.4 ± 2.6

abdominal circumference (cm) 64.3 ± 7.9 63.0 ± 7.3

aSF (cm) 12.9 ± 8.0 13.5 ± 7.1

TSF (cm) 11.5 ± 4.4 12.4 ± 4.3

CHOL (mg/dl)a 156.7 ± 26.7 159.9 ± 25.8

HDL-C (mg/dl)a 49.0 ± 9.7 49.0 ± 8.2

LDL-C (mg/dl)a 90.1 ± 24.4 92.8 ± 23.3

Triglycerides (mg/dl)a 84.6 ± 23.6 90.0 ± 27.1

Glucose (mg/dl)a 83.6 ± 7.9 82.7 ± 9.0

CRP (mg/l) 1.2 ± 2.6 1.5 ± 2.0

Systolic blood pressure (mm Hg) 97 ± 10 97 ± 10

Diastolic blood pressure (mm Hg) 63 ± 9 64 ± 8

Values represent means ± s.d.
ASF, abdominal skin fold; CHOL, cholesterol; CRP, C-reactive protein; HDL-C, high-density 
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TSF, triceps skin fold.
aTo obtain mmol/l values for cholesterol, HDL-C and LDL-C multiply values by 0.0259; for 
triglycerides, multiply values by 0.0113, and for glucose, multiply values by 0.0555.

table 2 | spearman correlation between BMi, ac, asF, tsF, 
and other study variables among children with gender 
specification

BMI AC ASF TSF

Boys

 BMI (kg/m2) 1 0.74* 0.65* 0.58*

 aC (cm) 0.74* 1 0.82 0.81*

 aSF (cm) 0.65* 0.82 1 0.86*

 TSF (cm) 0.58* 0.81* 0.86* 1

 CHOL (cm) 0.15 0.16** 0.13 0.19**

 HDL-C (mg/dl) −0.10 −0.13 −0.19 −0.09

 LDL-C (mg/dl) 0.16** 0.19** 0.21* 0.22*

 Triglycerides (mg/dl) 0.18** 0.20** 0.15 0.10

 Glucose (mg/dl) 0.17** 0.10 0.10 0.07

 CRP (mg/l) 0.29* 0.32* 0.29* 0.33*

 SBP 0.39* 0.30* 0.26* 0.30*

 DBP 0.12 0.08 0.09 0.16**

Girls

 BMI (kg/m2) 1 0.81* 0.71* 0.71*

 aC (cm) 0.81* 1 0.82* 0.75*

 aSF (cm) 0.71* 0.82* 1 0.84*

 TSF (cm) 0.71* 0.75* 0.84* 1

 CHOL (cm) 0.69 0.03 −0.05 −0.01

 HDL-C (mg/dl) −0.06 −0.04 −0.17 −0.17

 LDL-C (mg/dl) 0.02 −0.01 −0.05 −0.01

 Triglycerides (mg/dl) 0.15** 0.13 0.10 0.06

 Glucose (mg/dl) 0.02 0.06 −0.10 −0.07

 CRP (mg/l) 0.31* 0.23* 0.30* 0.31*

 SBP 0.42* 0.31* 0.23* 0.31*

 DBP 0.27* 0.16** 0.12 0.15**

AC, abdominal circumference; ASF, abdominal skin fold; BMI, body mass index; CHOL, 
cholesterol; CRP, C-reactive protein; DBP, diastolic blood pressure; HDL, high-density 
lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; SBP, systolic blood 
pressure; TSF, tricipital skin fold.
*P < 0.01, **P < 0.05.
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number of children of South Asian origin presented CRP val-
ues 2.04 times (95% CI 1.23–3.36) higher than those found in 
Caucasian children of the same age, sex, and ponderal index. 
Ford et al.17 in a study involving 2,486 boys and girls of ages 
3–17 years who participated in a cross-sectional survey of 

the US population (NHANES, 1999–2000), reported, after 
a multiple linear regression analysis, that BMI was the best 
 predictor of CRP. They also found some ethnicity-dependent 
differences in this association between the parameters in boys 
of ages 8–17 years and in girls of ages 8–11 years. Specifically, 
a higher concentration of CRP was observed in Mexican 
Americans (geometric mean values 0.60 and 0.76 mg/l, 
P = 0.023 and 0.015) in comparison with Caucasian children 
(geometric mean values 0.35 mg/l and 0.39 mg/l).

We found a significant positive correlation between BMI and 
CRP and, consequently, higher values of CRP among both boys 
and girls in the upper tertiles of BMI distribution. It is impor-
tant to note that the CRP concentrations found in the second 
BMI tertile of both genders in our population are as high as 
those reported for overweight and obese subjects of similar 
age in some studies with Caucasian children.25,26 Despite pos-
sible differences in methodology between the various studies, 
on the basis of our data and earlier findings17,23 it is attractive 
to hypothesize that the Hispanic pediatric population in our 
study and children of South Asian origin share an ethnic pre-
disposition to present a higher inflammatory response with 
lower adiposity levels than those reported for Caucasian popu-
lations. This ethnic predisposition has been previously dem-
onstrated in Hispanic adults, who are more prone to develop 
insulin resistance, low-grade inflammation and high cardio-
vascular risk with smaller abdominal perimeters when com-
pared with Caucasian populations.27,28

Our study showed that, as with BMI, central obesity (in 
terms of AC) also was positively associated with CRP plasma 
levels. Earlier, Gillum18 had evaluated the association between 
waist-to-hip ratio, BMI, and CRP in a sample of Mexican 
American children included in the US Third NHANES, and 
found that central obesity measurements correlated well with 
CRP levels even after controlling for BMI. However, a limita-
tion of this study was the low sensitivity of the nepholometric 
CRP assay used, which precluded researchers from analyzing 
CRP values as a continuous variable. In this study in a sample 
of Hispanic boys and girls, we used a high-sensitivity CRP test 
and confirmed that central obesity is significantly associated 
with CRP concentrations.

In our study, CRP concentrations were 25% higher in girls 
than in boys; however, this difference did not reach statistical sig-
nificance. In adults, several reports have indicated that CRP lev-
els are higher, and correlations between BMI and CRP response 
are stronger, in women compared with men.29,30 Ford et al.17 
made similar observations in adolescents in the 1999–2000 US 
NHANES, and reported that female subjects of ages 16–19 years 
had higher CRP concentrations than male subjects of the same 
age group. Furthermore, in a representative sample of youths 
in the province of Quebec, Canada, Lambert et al.31 found that 
CRP concentrations were higher in 9- to 16-year-old girls than 
in boys of the same age group. It has been suggested that these 
sex differences in CRP concentrations can be explained by the 
fact that women have a higher percentage of body fat as com-
pared to men for a given BMI.32 The increase in the levels of sex 
hormones during puberty could create these differences in fat 

table 3 | distribution of study variables among children with 
gender specifications according to BMi tertiles

T1 T2 T3

Boys

 n 48 56 52

 BMI 15.1 17.0 21.2

 age (years) 9.9 ± 0.2 10.0 ± 0.3 10.1 ± 0.2

 History of low birth  
 weight

2 (4.1%) 4 (7.1%) 2 (3.8%)

 aC (cm)a 58.7 ± 4.6 61.7 ± 3.8 72.1 ± 7.5

 aSF (cm) 8.3 ± 4.8 10.4 ± 4.3 19.8 ± 8.8

 TSF (cm) 9.2 ± 3.5 10.2 ± 2.2 15.1 ± 4.8

 CHOL (mg/dl)b 152.1 ± 28.6 155.9 ± 25.3 161.7 ± 26.1

 HDL-C (mg/dl)b 48.8 ± 8.6 50.4 ± 11.1 47.6 ± 8.9

 LDL-C (mg/dl)b 87.0 ± 26.2 87.2 ± 22.2 95.9 ± 24.7

 Triglycerides (mg/dl)b 81.3 ± 21.1 81.6 ± 21.2 90.7 ± 27.1

 Glucose (mg/dl)b 82.2 ± 8.8 83.3 ± 7.6 85.2 ± 7.1

 CRP (mg/l)c 0.6 ± 0.9 1.1 ± 2.2 1.9 ± 3.7

 SBP (mm Hg)a 92 ± 9 97 ± 10 102 ± 10

 DBP (mm Hg) 62 ± 7 63 ± 10 65 ± 8

Girls

 n 55 56 56

 BMI 14.8 16.9 20.4

 age (years) 10.0 ± 0.1 10.1 ± 0.4 10.1 ± 0.2

 History of low birth  
 weight

3 (5.4%) 4 (7.1%) 3 (5.3%)

 aC (cm)a 57.4 ± 4.3 61.5 ± 4.4 70.0 ± 6.3

 aSF (cm)a 9.1 ± 3.5 11.4 ± 4.5 20.0 ± 7.4

 TSF (cm)a 9.4 ± 2.2 11.6 ± 3.1 16.1 ± 4.4

 CHOL (mg/dl)b 154.2 ± 26.4 167.5 ± 28.0 157.8 ± 21.2

 HDL-C (mg/dl)b 49.0 ± 9.3 49.4 ± 8.7 48.7 ± 9.6

 LDL-C (mg/dl)b 88.3 ± 22.7 99.8 ± 24.7 90.3 ± 21.1

 Triglycerides (mg/dl)b 84.7 ± 20.1 91.9 ± 29.1 93.4 ± 30.4

 Glucose (mg/dl)b 82.2 ± 6.4 83.1 ± 8.0 83.0 ± 11.9

 CRP (mg/l)c 1.0 ± 1.6 1.3 ± 2.4 2.2 ± 3.3

 SBP (mm Hg)a 92 ± 10 98 ± 9 102 ± 10

 DBP (mm Hg)c 60 ± 8 66 ± 6 65 ± 9

Values represent means ± SD and n (%). 
AC, abdominal circumference; ASF, abdominal skin fold; BMI, body mass index; CHOL, 
cholesterol; CRP, C-reactive protein; SBP, systolic blood pressure; DBP, diastolic blood 
pressure; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein 
cholesterol; TSF, triceps skin fold.
aMeans are significantly different at 0.0001 level. bTo obtain mmol/l values for 
cholesterol, HDL-C and LDL-C multiply values by 0.0259; for triglycerides, multiply 
values by 0.0113, and for glucose, multiply values by 0.0555. cMeans are significantly 
different at 0.05 level.
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distribution, which are reflected in a higher amount of adipose 
tissue in girls and consequently in elevated concentrations of 
inflammatory  markers.33 Because we included subjects at the 
preadolescent stage, when the differences in body fat distribu-
tion between boys and girls are not as obvious as they are later 
in life, smaller gender differences in CRP values than previously 
reported could be expected. However, it is important to note 
that, even at this early age in girls, a tendency to higher values of 
CRP concentrations exists.

Circulating CRP is not only a marker of chronic low-grade 
inflammation, but also a proposed key factor in the develop-
ment of vascular disease.34 A chronic low-grade inflammation, 
characterized by high levels of CRP, may produce disturbances 
in endothelial function, impairing endothelial ability to pro-
duce nitric oxide, leading to vasoconstriction.19 A positive 
association has been consistently found between elevated CRP 
levels and higher blood pressure in adults, and elevated levels 
of CRP have been associated with an increased risk of devel-
oping hypertension.19,20 The few studies analyzing this rela-
tionship in children have produced conflicting results.17,23,31 
Ford et al.,17 in a large representative sample of US children, 
reported an independent association between CRP and SBP 
among girls of ages 12–17 years. In another study among 
2,224 Canadian children, Lambert et al.31 found an associa-
tion between increased CRP and high SBP. However, this rela-
tionship was no longer statistically significant after adjusting 
for BMI. We observed, in our population, a direct relationship 
between CRP plasma concentration and SBP among boys; 
however, this association lost statistical significance after a 
multivariate regression analysis.

These conflicting results suggest a modest role for CRP in 
the association between obesity and blood pressure levels in 
children, and underlines the need to explore possible alterna-
tive pathophysiological mechanisms that would explain this 
relationship. Although the alteration in vascular function on 
account of chronic low-grade inflammation could be a predis-
posing factor for high blood pressure in obese children, other 
mechanisms such as disturbances in autonomic function and/
or insulin resistance could also play a role. Childhood obes-
ity has been associated with increased activity of the sympa-
thetic nervous system.35 The chronic sympathetic activation 

could produce elevation of blood pressure values by increasing 
renal tubular sodium reabsorption and peripheral vasocon-
striction.36 Evidence suggests that this autonomic imbalance 
caused by obesity could be related to high circulating levels 
of leptin and insulin.37,38 However, these mechanisms have 
not been completely elucidated. Recently, the activation of 
the  renin–angiotensin system has also been reported to be 
involved in the pathophysiology of obesity-associated hyper-
tension.39 Angiotensin receptors (AT1 and AT2 types), angi-
otensin converting enzyme, and angiotensinogen, are widely 
expressed in the human adipose tissue.40,41 Further, the angi-
otensinogen gene expression is directly related to the degree of 
abdominal obesity.42 These data demonstrate that the visceral 
adipocyte is both a generator and a target tissue of angiotensin 
II through the activation of AT1 and AT2 receptors. It has been 
suggested that increased angiotensin II stimulates adipocyte 
growth and differentiation and also sodium reabsorption, and 
raises the blood pressure in obese subjects.43 There is also con-
siderable evidence that activation of the renin–angiotensin 
system may contribute to the glomerular injury and nephron 
loss associated with obesity.44 However, the exact role of the 
renin–angiotensin system in the relationship between adipos-
ity and blood pressure in children remains to be determined.

In summary, the results obtained in our study of Hispanic 
school-age children show that adiposity is correlated with 
CRP concentrations and SBP values as previously described 
in Caucasian populations. However, after carrying out a mul-
tivariate analysis, we failed to find a significant relationship 
between low-grade inflammation and SBP levels. Further 
studies with larger sample sizes, that explore alternative patho-
physiological mechanisms, are needed in order to elucidate the 
link between obesity and high blood pressure in children. This 
would help in defining early preventive and therapeutic strat-
egies in childhood so as to diminish the high morbidity and 
mortality rates that occur in later life due to insulin resistance, 
hypertension, and atherosclerosis in our population.
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table 4 | Multiple regression coefficients for systolic blood pressure on anthropometrics variables, before and after adjusting for crP 
values and age

Independent 
variables

Boys Girls

Univariate Multivariate Univariate Multivariate

β P value β P value β P value β P value

BMI (kg/m2) 1.567 0.0001 1.485 0.0001 1.669 0.0001 1.678 0.0001

aC (cm) 0.473 0.0001 0.461 0.0001 0.437 0.0001 0.421 0.0001

aSF (cm) 0.392 0.0001 0.381 0.0001 0.347 0.002 0.340 0.003

TSF (cm) 0.795 0.0001 0.738 0.0001 0.742 0.0001 0.740 0.0001

CRP (mg/l)a 4.396 0.197 4.741 0.145 2.729 0.391 3.202 0.309

β, regression coefficient; AC, abdominal circumference; ASF, abdominal skinfold;  BMI, body mass index; CRP, C-reactive protein.
aCRP was adjusted for age.
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