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Abstract
Purpose: The objectives of this study were to verify, �rst, if arterial stiffness indices can discriminate
between obese and healthy children. Second, to evaluate arterial stiffness index predictors and
hemodynamic parameters in obese children. Arterial stiffness indices evaluated were pulse wave velocity
(PWV), central systolic blood pressure (SBPc), and central pulse pressure (PPc).

Methods and Results: A cross-sectional, descriptive, comparative study design was used. The sample
consisted of 78 normal-weight children (8.1±1.96 years) and 58 obese children (9.0±1.87 years). PWV,
PPc, and SBPc were signi�cantly higher in the group of obese children than in the control group. The ROC
curve analysis showed that maximum PWV and SBPc sensitivity and speci�city in differentiating obese
from non-obese children occurred at 4.09 m/s and 86.17 mmHg, respectively. PPc did not exhibit a
discriminatory capacity between the two groups. Peripheral systolic blood pressure (SBPp), peripheral
pulse pressure (PPp), and PPc (R2 = 98%) were predictors of increased PWV. Augmentation pressure, PPp,
and re�ection coe�cient (R2 = 87.3%) were predictors of PPc. Age, augmentation index, total vascular
resistance, cardiac index, and mean fat percentage (R2 = 0.801) were predictors of SBPc. 

Conclusion: This study shows for the �rst time that PWV > 4.09 m/s and SBP > 86.17 mmHg are cut-off
points associated with a higher risk of obesity. These results indicate that the simple, rapid, and
noninvasive measurement of arterial stiffness adds prognostic information regarding cardiovascular risk,
in addition to increased body mass index.

What Is Known
Overweight and obesity are strongly associated with comorbidities que contribute to the development of
cardiovascular diseases. 

What is new:

 This is the �rst study to show that PWV and SBPc can discriminate obese from non-obese children.
These results show that, in addition to an increased BMI, a simple, rapid, and noninvasive measurement
of arterial stiffness adds prognostic information on cardiovascular risk.

Introduction
Obesity is a chronic multifactorial disease associated with genetic, nutritional, hormonal, socioeconomic,
and environmental factors [1]. It can affect all age groups and has a signi�cant impact on physical and
mental health [2]. The prevalence of childhood obesity has increased exponentially worldwide. [3]. In
Brazil, a recent meta-analysis by Ferreira et al. (2021) showed that the prevalence of obesity increased
over three decades (1990: 6.5%; 2000: 7.9%; and 2010: 12.0%). It is higher in boys than in girls, increases
with age, and is more prevalent in  developed Brazilian regions [4]. 
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Obesity is associated with eating disorders, depression, and anxiety, including body image distortions [2].
Some studies have exhibited worse aspects of quality of life in obese children and adolescents,
compared to those with normal weight [5, 6]. As for physical health, physical inactivity stands out as an
important contributor to increased cardiovascular risk, in addition to being independently associated with
the development of chronic diseases [7, 8].

Among the complications of obesity, we highlight accelerated vascular aging, called arterial stiffness,
which is an independent predictor for cardiovascular diseases (CVD), cognitive functional decline, and
chronic kidney disease [9]. Arterial stiffness is part of a natural vascular aging process, but it can be
accelerated by obesity, insulin resistance, and diabetes [10]. Pulse wave velocity (PWV), measured
between the carotid and femoral arteries, is the gold standard for arterial stiffness analysis. Despite
several studies demonstrating an increased PWV in this population, there are con�icting reports in the
literature regarding this statement [11]. Hudson et al. demonstrated that increased adiposity is associated
with higher PWV in obese adolescents [12]. Castro et al. observed that central systolic blood pressure
(SBPc) and central pulse pressure (PPc), also considered to be indices of arterial stiffness, are higher in
obese than in non-obese children and adolescents, regardless of dyslipidemia, arterial hypertension, or a
sedentary lifestyle [13]. Increased body mass index (BMI) alone has been associated with increased
peripheral SBP (SBPp) and SBPc and reduced myocardial perfusion.

To our knowledge, no study has veri�ed whether arterial stiffness indices were able to discriminate
between obese and non-obese children, nor to identify the associated predictors of arterial stiffness
indices in a single measure. In addition to increased BMI, the results of this study may provide prognostic
information on cardiovascular risk. The identi�cation of arterial stiffness index predictors may assist with
the implementation of preventive actions and early treatment in this population, averting irreversible
cardiovascular system damage.

Materials And Methods
This is a cross-sectional, prospective, and comparative study with children aged 5–12 years from a Basic
Health Unit evaluated between November /2020 and October /2021. The exclusion criteria were children
using continuous medication or diagnosed with diabetes, kidney diseases, cardiorespiratory diseases, or
obstructive sleep apnea (OSA). The International Study of Asthma and Allergies in Childhood [14] and the
Obstructive Apnea Syndrome in Child-18 [15] questionnaires were respectively used to identify asthma
and OSA, which are common in this age group.

A total of 136 patients were evaluated. In a subsequent statistical analysis, the data presented 90% of
normal approximation for all tests comparing arterial stiffness indices at a 5% signi�cance
level. Sociodemographic variables and socioeconomic class were assessed by means of the
questionnaire of the Brazilian Association of Research Companies [16].
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Participants were classi�ed as normal-weight or obese in terms of age and sex by means of the BMI z-
score distribution curves as recommended by the World Health Organization [17]. Waist circumference
was measured and the waist-to-height ratio (WHtR) was calculated. The percentage of body fat (%BF)
was determined by triceps and subscapular skinfold measurements by two examiners using a skinfold
caliper (Cescorf traditional clinical model), and calculation was carried out in terms of the equation
proposed by Slaughter et al. [18]. Patients were also evaluated regarding their pubertal development, and
classi�ed according to Tanner [19].

Cardiovascular parameters were performed according to previous studies by our group [20–23]. They
were measured using the Mobil-O-Graph pulse wave analysis monitor (Mobil-O-Graph, IEM, Stolberg,
Germany), which was clinically validated for peripheral and central blood pressure
measurements [24]. The central or aortic pulse wave is generated from the peripheral oscillatory pulse
wave using an algorithm that integrates arterial impedance and aortic hemodynamics in a mathematical
model (ARC Solver algorithm). The ARC Solver method calculates PWV after analyzing the aortic pulse
wave and its decomposition into ejection and re�ection waves. AIx@75 is the percentage between
augmentation pressure and PPc (AIx@75 = AP/PPc x 100). 

Habitual physical activity was assessed using the short version of the International Physical Activity
Questionnaire (IPAQs) [25] and the Pediatric Quality of Life Inventory (PedsQL™) version 4.0 (pedsQL-4.0)
questionnaire was used to assess quality of life [26].

Statistical analysis

The data were presented in frequency tables with absolute frequencies and their respective percentages
and descriptive measures (mean, median, standard deviation, minimum, maximum, and 25th and 75th
percentiles) for quantitative data. The normality of the variables was tested by the Kolmogorov-Smirnov
test. Parametric tests were used for variables with a normal distribution (t-test for independent groups,
and One-Way ANOVA) and the Mann-Whitney test was used for those without a normal distribution.

The Chi-square test was used for the association of categorical variables. For numerical variables,
Pearson’s correlation coe�cient was used for parametric data and Spearman’s correlation was used for
non-parametric data. Multiple linear regression models were built by the Stepwise method. The necessary
assumptions (normality, independence, and homoscedasticity of residuals) were evaluated in all models,
as well as multicollinearity by the variance in�ation factor (VIF). Variables that presented a p-value lower
than 0.20 in univariate analysis and correlation coe�cients above 0.25 entered the multiple regression
model. The ROC curve of the three main arterial stiffness indices - PWV, SBPc and PPc — were used to
discriminate obese from non-obese children. A 5% signi�cance level was set in all tests, therefore,
comparisons whose p-value was less than or equal to 5% were considered signi�cant. The SPSS
software version 25.0 was used for the analyses. 

The present study was approved by the FCM-MG Research Ethics Committee (CAAE:
38379520.6.0000.5134). Parents or guardians provided written informed consent.
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Results
The sample consisted of 136 patients, 58 obese (9.0±1.87 years old) and 78 with normal weight
(8.1±1.96 years old) classi�ed by BMI. The groups were similar in terms of sex (p=0.400) and age
(p=0.060). Of the girls, 53.4% were obese and 46.2% had normal weight. The economic class level was
lower in the normal-weight group (D/E class, 21.8%) than in the obese group (D/E class, 3.5%) (p < 0.001)
and did not in�uence any arterial stiffness measurements. Quality of life was not associated with any
signi�cant difference between obese and normal-weight participants. As for development, the normal-
weight group consisted of one postpubescent child (1.28%), 25 pubescent (32.05%) and 52 prepubescent
(66.67%) children. The obese group had seven postpubescent (12.07%), 22 pubescent (37.93%) and 29
prepubescent (50%) children.

SBPp and DBPp were signi�cantly higher in the obese group (106.67 mmHg and 62.23 mmHg) than in
the normal-weight group (100.11 mmHg and 56.74 mmHg) (p < 0.001). Similar results were observed for
SBPc and DBPc (p=0.001), which were signi�cantly higher in the obese group (95.51 mmHg and 64.19
mmHg) than in the normal-weight group (88.29 mmHg and 58.41 mmHg). PPp and pulse pressure
ampli�cation (PPA) did not differ between groups. On the other hand, PPc was signi�cantly higher in the
obese (31.41 mmHg) than in the normal-weight group (30.00 mmHg) (p < 0.031). Similarly, with regard to
SBPc and PPc, obese children presented a signi�cantly higher PWV (4.4 m/s) than normal-weight
children (4.19 m/s) (p < 0.001). Augmentation pressure did not differ between groups (Table 1). As for
hemodynamic parameters, stroke volume and cardiac output were signi�cantly higher in the obese group
(49.15 ml and 4.33 l/min) compared to the control group (46.29 ml and 3.95 l/min). In contrast, the
cardiac index was signi�cantly lower in the obese group (3.2 L/min/m2) than in the control group (4.13
L/min/m2) (p < 0.001). HR and total vascular resistance (TVR) did not differ between groups. 

ROC curve analysis showed that the maximum PWV and SBPc sensitivity and speci�city in differentiating
obese and non-obese children occurred at 4.09 m/s and 86.17 mmHg, respectively. The ROC curve for
PPc showed no good discriminatory capacity in differentiating obese and non-obese children (Figure 1).

The association of sociodemographic and anthropometric variables, as well as of cardiovascular
parameters and arterial stiffness indices (PWV, PPc, and SBPc) in obese children are shown in Tables 2, 3,
and 4, respectively.

Table 2 shows that age and BMI had a direct and moderate correlation with PWV. Waist-to-height ratio
(WHtR) and body fat percentage were weakly correlated with PWV. AIx@75 and augmentation pressure
also were weakly correlated with PWV. SBPc and SBPp presented direct and high-intensity correlations
with PWV.  PPc and PPp correlated positively and at medium intensity with PWV. 

Factors associated with PPc are shown in Table 3. PPp and augmentation pressure showed a high and
positive correlation with PPc. The associations of PPc with PWV, AIx@75, and re�ection coe�cient were
positive and moderate. As expected, PPA was negatively correlated with PPc.
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Age, BMI, and body fat percentage showed a direct and moderate correlation with SBPc. Waist-to-height
ratio was weakly correlated with SBPc.  SBPp and PWV showed direct and high-intensity correlations with
SBPc. AIx@75, augmentation pressure, and re�ection coe�cient were weakly correlated with PWV. PPA
and cardiac index were negatively correlated with PPc (Table 4).

The multiple linear regression analysis to predict the behavior of PWV, PPc and SBPc is presented in
Table 5. PWV was positively associated with SBPp and PPc, and negatively associated with PPp. SBPp
had the greatest effect (highest standardized coe�cient) on PWV. The three variables together explain
98% increase in PWV. 

The predictors of PPc were augmentation pressure, PPp, and re�ection coe�cient. PPp had the greatest
effect (highest standardized coe�cient) on PPc. The three variables together explain 87.3% increase in
PPc. 

 Age, AIx@75, TVR, cardiac index, and body fat percentage were directly associated and increased SBPc
values. Increasing age had the greatest effect (higher standardized coe�cient) on SBPc. The �ve
variables together explain 80.1% increase in SBPc. 

Discussion
The present study shows for the �rst time that PWV and SBPc can differentiate between obese and non-
obese children. In addition, we identi�ed the predictors of increased PWV, SBPc, and PPc in this
population. 

PWV has been suggested as a noninvasive measurement to assess vascular health, especially in
pediatric patients at risk for cardiovascular disease [27]. Corroborating the studies by Koopman et al. and
Urbina et al. [28, 29], the present study demonstrated a signi�cantly higher PWV in the obese group.
Contrary to these �ndings, Charakida et al., Lurb et al., and Dangardt et al. [30–32] found signi�cantly
lower PWV in obese children compared to the control group. According to Dangardt et al., a lower PWV
may re�ect general vasodilation.

ROC curve analysis demonstrated the discriminatory strength of PWV in distinguishing obese from non-
obese children, with maximum sensitivity and speci�city at 4.09 m/s. Several PWV reference equations
have been created for children and adolescents considered healthy [10, 27, 33]. Reusz et al. [33] evaluated
PWV in 1,008 children and adolescents (6–20 years old) and observed that PWV was positively correlated
with age, height, weight, and blood pressure, and negatively correlated with heart rate, but only age,
height, and blood pressure remained as the main PWV predictors in multiple regression analysis. Fischer
et al. [27] also evaluated children and adolescents (5–19.6 years old) and observed that PWV was
positively correlated with age, height, weight, SBP, mean arterial pressure, and sex. Multiple regression
analysis identi�ed age, sex, and mean arterial pressure as independent predictors of PWV, explaining 42%
of the overall variability. In addition to predictors such as age, height, and weight, Thurn et al. [10] also
reported an association of PWV with BMI and body surface area, paternal hypertension, maternal obesity,
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and passive smoking. The present study analyzed associated factors and predictors of increased PWV in
obese children. PWV correlated directly with age, BMI, WHtR, body fat percentage, and vascular pressures
(SBPc, SBPp, PPc, and PPp). AIx@75 and augmentation pressure, indirect indices of arterial stiffness and
direct of re�ection wave are also positively associated with PWV. Ampli�cation pressure represents an
increased SBPc due to increased wave re�ection reaching the heart. Unlike previous studies, in the
present study only vascular variables (SBPp, PPp, and PPc) remained in the multiple regression model
and explained 98% of the increased PWV. SBPp had the greatest effect (highest standardized coe�cient)
on PWV. In a systematic review and meta-analysis, Hudson et al. [34] reported that PWV varied in obese
children according to the evaluated site, with increased stiffness in the carotid arteries and aorta. These
�ndings may have important clinical implications as target organs are more exposed to central rather
than peripheral blood pressure [35].

In the present study, peripheral and central vascular pressures were higher in obese children. Stabouli et
al. [36] demonstrated that arterial stiffness is higher in overweight and obese children in the presence of
arterial hypertension. These authors reported that peripheral and central blood pressures, BMI, and
hemodynamic parameters including stroke volume, cardiac output, total peripheral vascular resistance,
and cardiac index were all associated with increased 24-hour PWV. However, in multiple regression
analysis, only 24-hour peripheral and central blood pressures and cardiac index were independent
predictors of 24-hour PWV. Li et al. [37] presented a possible explanation for the correlation between
hypertension, arterial stiffness, and childhood obesity. According to the authors, sympathetic activation
leads to increased left ventricular ejection, leading to increased PPc and PWV. Increased heart rate and
stroke volume can lead to increased cardiac output, which leads to increased mean arterial pressure. In
the present study, obese children had higher cardiac output and stroke volume values without heart rate
changes.

We also evaluated the SBPs ROC curve, which showed that the maximum SBPc sensitivity and speci�city
to differentiate obese and non-obese children occurred at 86.17 mmHg and area under the curve (AUC) of
0.744. Measured at the aortic root, the SBPc is the result of the interaction between the stroke volume
ejected by the left ventricle, the damping capacity of the great arteries, and the pressure waves
propagated and re�ected in the arterial tree [38]. The behavior of the aorta as a blood reservoir prevents
an overly increased SBPc and a sharp �ow drop during diastole, due to elastic recoil  favoring coronary
artery �lling at this stage [38]. In the present study, SBPc was signi�cantly higher in the group of obese
children than in the control group. Age, BMI, and body fat percentage showed a direct and moderate
correlation with SBPc. SBPp and PWV showed direct and high-intensity correlations with SBPc in the
group of obese children. Peluso et al. [35] reported that children and adolescents with high SBPc
presented a higher association with vascular changes (increased carotid intima-media thickness and
arterial stiffness) compared with high SBPp. Increased SBPc in children and adolescents can be
explained by an increased amplitude of incident and re�ected wave components associated with an
increased stroke volume and/or aortic arterial stiffness [13]. In line with these data, in the present study
the obese group had increased stroke volume.
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Corroborating the study by Castro et al., in our study the PPc was higher in obese than in normal-weight
children. PPp, augmentation pressure, PWV, AIx@75, and re�ection coe�cient were factors associated
with this increase. In multiple regression analysis, augmentation pressure, PPp, and re�ection coe�cient
explained 87.3% of the increased PPc. As expected, PPA was negatively correlated with PPc. Garcia-
Espinosa et al.[39] also reported increased PPc in obese children, in addition to increased PWV and SBPc
associated with BMI.

In this study, we compared hemodynamic parameters between obese and control group. Despite the
stroke volume and cardiac output being signi�cantly higher in the obese group, when these data were
normalized by the body surface, the cardiac index was signi�cantly lower in the obese group compared to
the control group. Our results corroborate those found by Castro et al. [13]. These authors observed that
stroke volume and cardiac output were signi�cantly higher in obese children and adolescents aged 5–15
years. On the other hand, the cardiac index was signi�cantly lower in this population. According to Castro
et al., the higher stroke volume may be related to a state of hyperdynamic circulation. Cardiac index
changes are associated with clinically critical alterations of the cardiac functioning of obese people as a
result of body composition variations, and low cardiac index is related to poor tissue perfusion.

Obesity represents a chronic hypoxic state associated with decreased nitric oxide (NO) bioavailability.
These decreased NO levels lead to the increased production of hypoxia-inducible factor-1α (HIF-1α),
which is involved in the regulation of several metabolic pathway genes, including pro-in�ammatory
adipokines, endothelial NO synthase (eNOS), and insulin signaling components [40]. Our results suggest
that the low cardiac index observed in obese patients can cause vascular tissue hypoxia, and this
decreased NO bioavailability may contribute to inducing greater expression of pro-in�ammatory
cytokines. The metabolic and in�ammatory pathogenesis caused by low cardiac index may be related to
vascular and cardiac dysfunctions observed in obese patients.

Some limitations of our analyses must be taken into account. First, it is possible that some variable that
has not been evaluated may be a predictor of arterial stiffness indices. Second, this study was limited to
a single center, reducing the external applicability of the data. Third, the data were collected in the period
of pandemic COVID-19, leading a sedentary lifestyle, eating habits and psychological problems which
may have in�uenced arterial stiffness measures.

In conclusion, this is the �rst study to show that PWV and SBPc can discriminate obese from non-obese
children. In addition, we have highlighted the associated factors and predictors of arterial stiffness
indices: PWV, PPc and SBPc, in obese children. These results show that, in addition to an increased BMI, a
simple, rapid, and noninvasive measurement of arterial stiffness adds prognostic information on
cardiovascular risk.

Abbreviations
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AIx@75 Augmentation index normalized to heart rate of 75 bpm

AP Augmentation pressure

AUC Area under the curve

%BF Percentage of Body Fat

BMI Body mass index

cDBP Central diastolic blood pressure

CI Cardiac index

CO Cardiac output     

cPP Central pulse pressure 

cSBP  Central systolic blood pressure

CVD Cardiovascular diseases

HIF-1α  Hypoxia-inducible factor-1α

HR Heart rate

IPAQs Internacional physical activity questionnaire short version 

NO Nitric oxide

OSA Obstructive sleep apnea

pDBP Peripheral diastolic blood pressure

PedsQL 4.0 Pediatric Quality of Life Inventory, version 4.0

PPA Pulse pressure ampli�cation (pPP/cPP ratio)

pPP Peripheral pulse pressure

pSBP Peripheral systolic blood pressure

PWV Pulse wave velocity

RC Re�ection coe�cient

SV Systolic volume

TVR Total vascular resistance

WHtR Waist-to-height ratio
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Tables
Table 1: Comparison of arterial stiffness indices between obese and normal weight children (control).

Arterial
Stiffness
Indices

Obese (n=58) Control (n=78) p-Value 

Mean
(SD)

Median Min-
Max

Mean (SD) Median
(IQR)

Min-
Max

PWV (m/s) 4.40(0.26) 4.40(4.23
-4.87)

3.6-
5.0

4.19(0.27) 4.18 (3.97-
4.67)

3.6 –
5.0

<0.001T

cPP (mmHg) 31.41
(4.83)

31.50
(27.67-
39.33)

20.3-
41.3

30.00(5.30) 28.67(26.0-
42.33)

20.3
–
41.3

0.031MW

cSBP
(mmHg)

95.51
(7.75)

95.00
(89.33-
108.33)

74.0-
13.0

88.29(7.04) 89.17(82.6
-98.67)

72.3 -
100.0

<0.001T

PWV: pulse wave velocity, cPP: central pulse pressure, cSBP: central systolic blood pressure, Min:
minimun, Max: maximun, IQR: Interquartile range, T: Student T test; MW: Mann-Whitney test.

Table 2: Association between sociodemographic and anthropometric characteristics, physical activity
level, cardiovascular parameters and other arterial stiffness indices with PWV in obese children.
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PWV    BMI p-
Value

  Obese (n=58)

Sex Male  4.40(0.22) 0.930
t

Female 4.40(0.28)

Age   0.443* p  

Body mass index (kg/m2)   0.408* p  

Waist-to-height ratio   0.208 p  

Body Fat (%)   0.301* p  

IPAQs High activity (n=15) 4.29(0.33) 0.126
a

Moderate activity (n=22) 4.46(0.21)

Low activity (n=21) 4.42(0.22)

Peripheral Vascular Parameters      

pSBP (mmHg)   0.977* p  

pPP (mmHg)   0.524* p  

Central Vascular Parameters      

cSBP (mmHg)   0.927* p  

cPP (mmHg)   0.476* s  

Stiffness Parameters      

AIx@75 (%)   0.348* p  

Pulse Pressure Ampli�cation   0.082 s  

Re�ection coe�cient   0.200 p  

Augmentation Pressure (mmHg)   0.307* p  

Hemodynamic Parameters      

Total Vascular Resistance (s*mmHg/ml)   0.243 p  

Cardiac Index (l/min/m2)   -0.226  

Heart Rate (bpm)   0.240 p  

BMI: Body mass index. IPAQs: International Physical Activity Questionnaire Short form; pSBP:  
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Peripheral Systolic Blood Pressure; pPP: Peripheral Pulse Pressure; cSBP: Central Blood
Pressure; cPP: central pulse pressure AIx@75: Augumentation index normalize to heart rate
of 75 bpm. * Signi�cant comparison (p<0.05); t: Student T test; a: ONE WAY ANOVA. p:
Pearson's correlation. s: Spearman's correlation.

Table 3. Association between sociodemographic and anthropometric characteristics, physical activity
level, Peripheral vascular parameters, central, hemodynamic and other stiffness indices with cPP in obese
children.
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cPP   BMI  

  Obesos (n=58) p-Value

Sex Male 31 (27.6 - 34) [22.6 -
39.33] 

0.697
MW

  Female 32.2 (28 - 35) [20.22 -
41.33]

Age   0.148 s  

Body mass index (kg/m2)   0.246 s  

Waist-to-height ratio   0.117 s  

Body Fat (%)   0.210 s  

IPAQs High activity (n=15) 29.93 (3.75) 0.177 a

  Moderate activity
(n=22)

32.83 (5.43)

  Low activity (n=21) 30.97 (4.66)

Peripheral Vascular Parameters      

pPP (mmHg)   0.754 * s  

Stiffness Parameters      

AIx@75_   0.317* s  

Augmentation Pressure (mmHg)   0.844* s  

PWV (m/s)   0.476* s  

Re�ection coe�cient (%)   0.585* s  

Pulse Pressure Ampli�cation   -0.342* s  

Hemodynamic Parameters      

Total Vascular Resistance
(s*mmHg/ml)

  0.023 s  

Heart Rate (bpm)   -0.213 s  

BMI: Body mass index; IPAQs: International Physical Activity Questionnaire Short form pPP: Peripheral
pulse pressure; AIx@75: Augumentation index normalized to heart rate of 75 bpm; *signi�cant
comparison  (p<0.05); a:  ONE WAY ANOVA. MW:  Mann-Whitney. s: Spearman's correlation 
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Table 4: Association between sociodemographic and anthropometric characteristics, physical activity
level, cardiovascular parameters and other arterial stiffness indices with cSBP in obese children.

cSBP    BMI  

  Obese (n=58) Valor p

Sex Male  95.4 (7.7) 0.943 t

  Female 95.6 (7.9)  

Age   0.500* p  

Body mass index (kg/m2)   0.481* p  

Waist-to-height ratio   0.263* p  

Média da gordura corporal (%)   0.402* p  

IPAQc High activity (n=15) 29.93 (3.75) 0.177 a

  Moderate activity (n=22) 32.83 (5.43)

  Low activity  (n=21) 30.97 (4.66)

Peripheral vascular parameters      

pSBP (mmHg)   0.923* p  

Stiffness Parameters      

AIx@75 (%)   0.391* p  

PWV (m/s)   0.927* p  

Augmentation Pressure (mmHg)   0.269* s  

Re�ection coe�cient (%)   0.369* p  

Pulse Pressure Ampli�cation   -0.158* s  

Parâmteros Hemodinâmicos      

Total Vascular Resistance  (s*mmHg/ml)   0.427* p  

Cardiac Index (l/min/m2)   -0.328* p  

BMI: Body mass index. IPAQs: International Physical Activity Questionnaire Short form  pPP:
Peripheral Pulse Pressure; pSBP: Peripheral Systolic Blood pressure; AIx@75: Augumentation index
normalized to heart rate of 75 bpm; PWV: pulse wave velocity. * signi�cant comparison (p<0.05); t:
 Student T test ; a:  ONE WAY ANOVA; s:  Spearman's correlation,  p: Pearson's correlation.
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 Table 5.: Coe�cients of the reference equation for PWV. cPP and cSBP in obese children.

Variables Coe�cient standardized coe�cient CI 95% p-Value

PWV (R2 = 0.980)        

Constant 1.017 - 0.887 - 1.148 <0.001

pSBP 0.030 0.944 0.029 - 0.031 0.006

pPP -0.004 -0.088 0.887 - 1.148 <0.001

cPP 0.012 0.218 0.008 - 0.015 <0.001

         

cPP (R2 = 0.873)        

Constant -3.551   -11.85. - 4.75 0.395

Augmentation Pressure 0.651 0.380 0.325 - 0.976 0.000

pPP 0.427 0.519 0.314 - 0.540 0.000

Re�ection coe�cient 0.185 0.268 0.076 - 0.294 0.001

         

cSBP (R2 = 0.801)        

Constant 4.389   -28.590 - 37.368 0.790

Age 2.829 0.724 1.888 - 3.769 0.000

AIx@75 0.363 0.408 0.182 - 0.543 0.000

Total Vascular Resistance 21.897 0.267 3.878 - 39.915 0.018

Cardiac Index 6.243 0.485 2.485 - 10.001 0.002

Body Fat (%) 0.224 0.333 0.077 - 0.370 0.004

PWV pulse wave velocity. cSBP central systolic blood pressure. pPP peripheral pulse pressure. cPP
central pulse pressure. AIx@75 augmentation index normalized to heart rate of 75 bpm.  

Figures
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Figure 1

ROC curve of pulse wave velocity (PWV) and central systolic blood pressure (cSBP).


