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Abstract

Introduction: Studies suggest that anxiety is an in-
dependent predictor of adverse cardiovascular events. 
However, few studies have investigated the association 
between cardiovascular risk factors (RF) and severity of 
anxiety disorders (AD) in childhood and adolescents.

Objectives: To assess the prevalence of cardiovascular 
RF in children and adolescents with anxiety disorders 
and their association with disease severity.

Method: Cross-sectional study assessing nutritional and 
anthropometric RF, as well as % body fat (BF), blood pres-
sure (BP), physical activity level, anxiety symptoms and 
severity of the anxiety disorder of children and adolescents.

Results: A total of 65 children and adolescents (8.6 ± 
1.7 years) took part in the study. Excess saturated fat-
ty acid intake (52.3%), high body mass index (50.8%), 
high BP (50.8%) and physical inactivity (50.0%) were 
the most prevalent cardiovascular RF. There was a sig-
nificant association between the severity of the anxiety 
and the presence of ≥ 6 RF per patient (p=0.026), excess 
abdominal body fat as assessed by waist circumference 
(p=0.019) and conicity index (p=0,053), and excess % BF 
(p=0.035). Generalized anxiety disorder was significantly 
associated with high BP (p=0.044).

Conclusion: A high prevalence of cardiovascular RF 
was found in the present sample, and individuals with 
more severe anxiety had greater cardiovascular risk. 
The characterization of the cardiovascular risk in young 
populations, especially in individuals with AD who are 
therefore more susceptible to CVD, is crucial for the de-
velopment of lifestyle interventions in these patients.
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FACTORES DE RIESGO CARDIOVASCULAR  
EN NIÑOS Y ADOLESCENTES CON TRASTORNO 

DE ANSIEDAD Y SU ASOCIACIÓN CON LA 
GRAVEDAD DE LA ENFERMEDAD

Resumen

Introducción: Evidencias sugieren que la ansiedad es 
una prediciente independiente de los eventos cardiovas-
culares adversos. Entretanto, pocos estudios evaluaron la 
presencia de factores de riesgo (FR) para estas enferme-
dades en niños y adolescentes.

Objetivos: Identificar la prevalencia de FR cardiovas-
culares en niños y adolescentes diagnosticados con dis-
turbio de ansiedad y su asociación con la gravedad de la 
enfermedad.

Metodología: Estudio transversal que avaluó FR nu-
tricional, antropométricos, % de gordura corporal (CG), 
presión arterial (PA), nivel de actividad física y escalas de 
síntomas y gravedad de la ansiedad.

Resultados: 65 niños y adolescentes (8.6 ± 1.7 años) 
fueron incluidos en el estudio. Cuanto a los FR, el con-
sumo excesivo de ácidos grasos saturados (52.3%), índice 
de masa corporal alto (50.8%), PA alterada (50.8%) y la 
falta de ejercicio físico (50.0%) fueron los más prevale-
cientes. Hubo asociación significativa entre la mayor gra-
vedad del disturbio y el acumulo de ≥ 6 FR (p=0,026), 
exceso de gordura abdominal medida por la circunfe-
rencia de cintura (p=0.019) y por el índice de conicidad 
(p=0.053) y exceso en el % GC (p=0.044).

Conclusión: Los resultados encontrados indican que 
hay una alta prevalencia de FR cardiovascular en la 
amuestra estudiada y los pacientes más graves presenta-
ron mayor riesgo. La caracterización del perfil de riesgo 
en las poblaciones con predisposición a las enfermedades 
cardiovasculares es crucial para la elaboración de estra-
tegias de intervención que oportunicen la reducción en la 
prevalencia de estas enfermedades.
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Abbreviations

AD: Anxiety disorders.
ADHD: Attention deficit/hyperactivity disorder.
BF: Body fat.
BMI: Body mass index.
BP: Blood pressure.
CI: Conicity index.
CVD: Cardiovascular disease .
DBP: Diastolic blood pressure.
DRI’s: Dietary Reference Intakes.
DSM-IV: Diagnostic and Statistical Manual of 

Mental Disorders.
HTN: Hypertension.
KSADS-PL: Schedule for Affective Disorders and 

Schizophrenia for School-Age Children-Present and 
Lifetime version.

NCD: Non-communicable chronic diseases.
PAR: Physical activity recall.
PARS: Paediatric Anxiety Rating Scale.
PeNSE: National Student Health Survey.
RF: Risk Factors.
SBP: Systolic blood pressure.
SCARED-C: Screen for Children and Anxiety Rela-

ted Emotional Disorders – Child version.
SFA: Saturated fatty acids.
TEI: Total energy intake.
TFA: Trans fatty acids.
UL: Upper tolerable intake level.
WC: Waist circumference.
WHO: World Health Organization.
WHtR: Waist-to-height ratio.
24HR: 24-hour dietary recall.

Introduction

Anxiety disorders (ADs) are characterized by fee-
lings of fear and persistent and excessive worry which 
interfere with one’s ability to relax, and tend to occur 
in response to a specific object or situation in spite of 
the absence of any real threat1. These symptoms most 
commonly present as generalized AD, post-traumatic 
stress disorder, panic disorder, and specific phobias2. 
The prevalence of ADs in children and adolescents has 
been estimated to range from 15% to 20%3. ADs occur 
at similar rates between boys and girls, but will gra-
dually become more common in girls, with a ratio of 
2:1 to 3:1 in adolescence4.

ADs are often comorbid with one another, and are 
also related to the development of chronic conditions 
which may have an impact on quality of life and even-
tually lead to death5. According to the World Health 
Organization (WHO), cardiovascular disease (CVD) is 
the most frequent cause of death in the world, accoun-
ting for 30% of worldwide deaths, of which 80% oc-
cur in medium- to low-income countries6. Cardiovas-
cular risk factors (RF), or aetiological variables which 
contribute to the development of CVD, are generally 

categorized as “non-modifiable,” as in the case of eth-
nicity, gender, age and genetic susceptibility, or “mo-
difiable,” which include excess weight, abdominal fat, 
high blood pressure (BP), smoking, inadequate eating 
habits and infrequent physical activity7. 

In childhood, obesity has been shown to be predicti-
ve of higher mortality rates, especially due to its asso-
ciation with an increased risk of CVD8. 

The amount and distribution of body fat are also 
known indicators of cardiovascular risk9, with body fat 
distribution contributing more significantly than total 
body fat to the development of CVD10. Also, Louise et 
al. (2012)11 when examining the association between 
depressive, anxiety symptoms and cardiovascular risk 
in children found that girls with higher scores of de-
pression and anxiety had greater adiposity than male 
participants. These findings suggest the importance of 
gender-specific research in the area of CVD.

Hypertension (HTN), in turn, is a multifactorial 
condition characterized by sustained high BP and is 
frequently associated with functional and/or structural 
changes in the heart, brain, kidneys and blood vessels, 
as well as metabolic alterations, which lead to an in-
creased risk of both fatal and nonfatal cardiovascular 
events12. 

Eating habits play an important role in the develo-
pment of non-communicable chronic diseases (NCD) 
such as obesity and CVD. Dietary habits may therefore 
consist of risk markers for these diseases, especially 
since the combination of high cholesterol, lipid and 
saturated fatty acid intake with low fibre consumption 
contribute to the aetiology of dyslipidaemia, obesity, 
diabetes and HTN9. 

Furthermore, as sedentary lifestyles become more 
common, physical inactivity, which has been increa-
singly associated with poor health outcomes, appears 
to be a growing trend in both developed and developing 
countries9. Observational and experimental data sug-
gest that regular physical activity has beneficial effects 
on several cardiovascular RF, leading do decreases in 
body weight, BP, atherogenic dyslipidaemia, inflam-
mation, fibrinolysis and endothelial dysfunction13. 

Evidence also suggests that anxiety may be an in-
dependent predictor of adverse cardiovascular events. 
Individuals with high levels of anxiety are at an increa-
sed risk of developing CVD such as congestive heart 
failure, myocardial infarctions and fatal ventricular 
arrhythmias14. Recent studies have found that anxiety 
may have a similar impact to that of non-modifiable 
(age, gender and ethnicity) and modifiable vascular 
risk factors (smoking, alcohol intake, obesity, diabe-
tes, dyslipidaemia and hypertension) on cardiovascu-
lar morbidity and mortality 15.

Although scientific evidence suggests that chil-
dren and adolescents with ADs are at increased sus-
ceptibility to CVD, few studies have investigated the 
presence of cardiovascular RF in these populations. 
Therefore, the goal of the present study was to assess 
the prevalence of cardiovascular RF in children and 
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adolescents with AD and their relationship with di-
sease severity.

Method

This was a cross-sectional study from a larger ran-
domized controlled trial entitled “The effect of Cogni-
tive Behavioural Group Therapy versus Attention Bias 
Modification Using Threat Stimuli and their combi-
nation in children with ADs: a randomized clinical 
trial,” which involved 6-to-12-year-old children and 
adolescents with symptoms of anxiety. Participants 
were screened by telephone and underwent a detailed 
careful diagnostic evaluation, supervised by a psychia-
trist who specialized in childhood and adolescence. 
Patients diagnosed with Separation Anxiety Disorder, 
Social Anxiety Disorder and Generalized Anxiety Di-
sorder according to the Diagnostic and Statistical Ma-
nual of Mental Disorders (DSM-IV) were included in 
the study.

Children and their parents were invited to take part 
in the study and, if all inclusion criteria were met, were 
requested to sign informed consent forms and schedule 
an appointment for the assessment of disorder-related 
nutritional outcomes prior to the psychiatric interven-
tion. 

Sample size was calculated based on the study con-
ducted by Hilmann et al16, who investigated the asso-
ciation between symptoms of anxiety and depression 
and obesity in adolescent girls. With a 95% confidence 
interval and standard error margin of 0.1, assuming a 
prevalence of obesity of 19%, a sample of 60 children 
would be required in order to detect significant asso-
ciations between the variables of interest. These calcu-
lations were performed using WinPepi version 11.25. 

ADs were diagnosed with the Schedule for Affecti-
ve Disorders and Schizophrenia for School-Age Chil-
dren-Present and Lifetime version (K-SADS-PL). Ad-
ditionally, the Paediatric Anxiety Rating Scale (PARS) 
was used to assess the severity of the disorder and the 
Screen for Children and Anxiety Related Emotional 
Disorders – Child version (SCARED-C) was used to 
detect and quantify symptoms of anxiety. Mean PARS 
scores were then used to categorize patients into those 
with mild and severe anxiety (corresponding to scores 
of ≤ 21 and ≥ 22 , respectively). The instruments are 
validated or are in process of validation for the study 
population. The psychometric properties of these ins-
truments are described in Table III.

Data was collected from October 2011 to Decem-
ber 2012 by a team of specially trained researchers. 
Socioeconomic data, pubertal stages, anthropometric 
measurements, bioelectric impedance, BP, physical 
activity habits and dietary intake values were inves-
tigated using a questionnaire designed specifically for 
this study. 

Socioeconomic status was assessed using the Brazi-
lian Economic Classification Criteria, which categori-

zes individuals into economic levels labelled A throu-
gh E, where the former corresponds to the highest and 
the latter to the lowest possible socioeconomic status.

Stages of sexual maturation were assessed by pa-
tient self-reports based on Tanner17 stage drawings. 
These data were used to classify patients as prepubes-
cent, pubescent and post-pubescent.

Anthropometric measurements, performed by nutri-
tionist and trained students of nutrition, were taken ac-
cording to WHO guidelines18, and weight (Kg) (Mar-
te® scale) and height (m) (Alturaexata® stadiometer) 
data were used to compute patient body mass index 
(BMI; kg/m²). Waist circumference (cm) was measu-
red with an inelastic measuring tape (Secca®). 

Patient nutritional status was classified according 
to BMI z-scores for age and gender, calculated using 
WHO reference standards18 with the AnthroPlus sof-
tware, version 1.0.4. Patients were then grouped ac-
cording to z scores into overweight (z ≥ + 1) and eu-
trophic or low BMI-for-age(z < + 1). 

Waist circumference (WC), waist-to-height ratio 
(WHtR) and conicity index (CI) values were used to 
estimate abdominal fat. These measures were classi-
fied using the 80th percentile for age19, the 90th per-
centile (corresponding to 0.50)20 and ≤1.121, as cu-
tpoints for WC, WHtR and CI, respectively. 

Body composition was estimated by bioelectrical 
impedance analysis using a Biodinamics® 450 analy-
ser (Byodinamics®, Seattle, WA, EUA). The % body 
fat (BF) and % lean mass were then calculated using 
age and gender norms provided by the manufacturer. 
Excess BF was defined as > 25% in men and > 30% 
in women22.

In addition to anthropometric and body composition 
measurements, BP, physical inactivity and dietary so-
dium, trans fats, saturated fatty acids and cholesterol 
intake were also considered cardiovascular RF.

BP was measured in duplicate with an interval of 
15 minutes using an oscillometric method with an 
automatic sphygmomanometer (OMRON HEM 705-
CP). The mean of the two measurements was used for 
data analysis. BP was classified according to the nor-
mative values obtained from the Fourth Report on the 
Diagnosis, Evaluation, and Treatment of High Blood 
Pressure in Children and Adolescents, which considers 
blood pressure to be normal when systolic (SBP) and 
diastolic blood pressure (DBP) < 90th percentile, de-
fines prehypertension as SBP and/or DBP ≥ 90th per-
centile but < 95 percentile, and diagnoses HTN when 
SBP and/or DBP ≥ 95th percentile for gender, age and 
height. In the present study, individuals with SBP and 
DBP < 90th percentile were considered to have normal 
BP, while patients with values ≥ 90th percentile were 
categorized as having high BP. 

Participants’ physical activity levels were assessed 
through a 24-hour physical activity recall (PAR) of the 
day preceding the interview23. Participants were clas-
sified as suggested by Cale (1994)24 as: a) active ≥ 40 
kcal/kg/day; b) moderately active: 37 to 39.9 kcal/kg/
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day; c) inactive: 33 to 36./9 kcal/kg/day; and d) very 
inactive: < 32.9 kcal/kg/day. Active and moderate-
ly active individuals were categorized into the same 
group for data analysis, as were inactive and very in-
active participants.

Energy and nutrient intakes (cholesterol, trans fats, 
saturated fatty acids and sodium) were assessed throu-
gh a 24-hour dietary recall with the help of a photo 
album. Food intake was quantitatively assessed using 
the Nutribase® software (Version NB7 Network; Phoe-
nix, AZ, USD) and nutrient adequacy was assessed 
using Dietary Reference Intakes (DRI’s). Sodium in-
take was considered inadequate when its intake was 
above its tolerable upper intake level (UL). UL were 
considered due to the high sodium intake reported in 
Brazil25. Cholesterol, saturated fatty acids (SFA), trans 
fatty acids (TFA) intakes were considered adequate 
when cholesterol intake was below 300mg/day, SFA 
≤ 10% of total energy intake (TEI) and TFA ≤ 1% of 
TEI.

The presence of the following RF was considered 
when calculating the number of RF per patient: high 
BMI, WC, WHtR, CI, % BF (bioimpedance), BP, phy-
sical activity, and TFA, SFA, cholesterol and sodium 
intakes.

Categorical variables were expressed as frequen-
cies and percentages, and continuous, normally dis-
tributed variables as means and standard deviations. 
Variables with skewed distributions were expressed as 
medians and interquartile ranges. Pearson’s chi-squa-
red tests and Fisher’s exact tests were used to analyse 
associations between categorical variables, and Stu-
dent’s T-tests and Mann-Whitney U-tests were used 
to compare means and medians, respectively. Data 
were analysed using the Statistical Package for Social 
Sciences software, version 18.0, and results were con-
sidered significant at p ≤ 0.05.

The present study followed all ethical standards pro-
vided by the Brazilian Guidelines and Regulations for 
Human Research Protection (Resolution 196/96), and 
was approved by the Research Ethics Committee of 
the Clinical Hospital of Porto Alegre. 

Results

The sample comprised 65 children and adolescents 
with a mean age of 8.6 ± 1.76 years, most of whom 
were female (53.8%). 

General characteristics of the sample are shown in 
Table I. According to self-assessments of sexual ma-
turity, 43 (66.2%) of participants were classified as 
prepubescent. Most participants were classified as so-
cioeconomic status B (n-31; 50%), which corresponds 
to a mean family income of R$1,669.00 to 2,804.00. 
The most prevalent AD in the sample was separation 
anxiety (82.8%), followed by generalized anxiety di-
sorder (79.3%), social anxiety (29.3%) and agorapho-
bia (25.9%). The most common comorbid conditions 

with AD were attention deficit/hyperactivity (ADHD) 
disorder, with a prevalence of 24.1%, and depression, 
reported by 17.2% of participants.

Table I
Participants’ age, gender, socioeconomic status, pubertal 

stage, PARS and SCARED scores, and prevalence of  
anxiety disorders and comorbidities in the sample

Characteristic Mean ± Standard Deviation  
or N (%)

Age 8.7 ± 1.76
Gender
 Female 35 (53.8)
Socioeconomic status - ABEP
 A1 6 (9.7%)
 A2 8 (12.9%)
 B1 14 (22.6%)
 B2 17 (27.4%)
 C 14 (22.6%)
 D 3 (4.8%)
Tanner’s Classification
 Prepubescent 43 (66.2)
 Pubescent 17 (26.2)
 Post-pubescent 4 (6.2)
Types of AD (n=58)
 Separation Anxiety 48 (82.8)
 Generalized Anxiety 46 (79.3)
 Social Anxiety 17 (29.3)
 Agoraphobia 15 (25.9)
Comorbidities (n=58)
 ADHD 14 (24.1)
 Depression 10 (17.2)
 Panic 7 (12.1)
 Oppositional defiant 9 (15.5)
 Post-traumatic stress 3 (5.2)
 Tics 3 (5.2)
 Conduct Disorder 3 (5.2)
 Mania 2 (3.4)
 OCD 2 (3.4)
 Psychotic 1 (1.7)
PARS (n=57) 21 ± 4.7
SCARED (n=53) 34.16 ± 13.44
ABEP -Brazilian Economic Classification Criteria Brazilian 
Association of Survey Companies; PARS – Paediatric Anxiety 
Rating Scale; SCARED – Screen for Children and Anxiety Related 
Emotional Disorders – Child version; AD - anxiety disorders; 
ADHD - attention-deficit/hyperactivity disorder; OCD - obsessive-
compulsive disorder.
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Table II presents the prevalence of cardiovascular 
RF in the total sample. The most prevalent RF were 
excess SFA intake (52.3%), elevated BMI (overwei-
ght or obesity) (50.8%), high BP (50.8%) and physical 
inactivity (50.0%). Bioelectrical impedance analysis 
showed that 40.3% of participants had excess total BF, 
although the prevalence of excess abdominal fat as in-
dicated by WC, WHtR and CI were 36.9%, 29.2% and 
24.6%, respectively. 

Nutrient intake analyses revealed a high prevalence 
of excess dietary SFA intake. Even when UL values 
were used as a basis of comparison for sodium intake, 
21.5% of the sample was found to consume high levels 
of this micronutrient. Furthermore, the median ener-
gy intake in the sample was 1793.45 kcal (1551.47-
2137.92 kcal) (Table II). 

The assessment of the relationship between symptom 
scales and the severity of anxiety (scores displayed in 

Table II
Number of cardiovascular risk factors per patient, nutritional status, abdominal fat, total body fat, frequency of  

physical activity, nutrient intake and blood pressure and association between cardiovascular risk factors and severity  
of anxiety disorder of anxiety as assessed by the Paediatric Anxiety Rating Scale (PARS)

Characteristic
Mean ± Standard Deviation, 

Median (P25-P75) or  
N (%) n=65

PARS (score) n=57
N (%) p

< 21 ≥ 22

Number of RF (per patient)
 ≥ 6 17 (26.2) 3 (12.5) 13*(39.4) 0.026
BMI
 Overweight/obesity 33 (50.8) 11 (45.8) 19 (57.6) 0.381
WC
 High 24 (36.9) 5 (20.2) 17*(51.5) 0.019
WHtR
 High 19 (29.2) 5 (20.8) 13 (39.4) 0.137
CI
 High 16 (24.6) 9* (37.5) 5 (15.2) 0.053
% Lean Mass 74.03 ± 7.78
% Body Fat 26.09 ± 7.69
 High 25 (40.3) 6 (25) 16*(53.3) 0.035
Systolic BP 104.82 ± 12.24
Diastolic BP 64.53 ± 8.90
BP
 High 33 (50.8) 9 (37.5) 19 (59.4) 0.105
Physical Activity Level
 Inactive 32 (50) 12 (50) 17 (53.1) 0.817
Energy (TEI) 1793.45 (1551.47-2137.92)
SFA 20.53 (14.41-30.20)
 High 34 (52.3) 13 (54.2) 19 (57.6) 0.798
TFA 0 (0-0.94)
 High 8 (12.3) 4 (16.7) 4 (12.1) 0.709
Cholesterol 171.5 (95.83-272.45)
 High 15 (23.1) 2 (8.3) 9 (27.3) 0.097
Sodium 2080.84 (1720.88-2919.69)
 High 14 (21.5) 4 (16.7) 9 (27.3) 0.346
SFA - Saturated fatty acids; TFA - Trans fatty acids; WC - Waist circumference; RF - Risk Factors; CI - Conicity index; BMI - Body Mass Index; 
BP - Blood Pressure; WHtR - Waist-to-height ratio; TEI - Total energy intake. Bold values indicate significant differences. Chi-squared tests, 
Pearson correlations and Fisher’s exact tests.
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Table I), which revealed that individuals with more than 
six RF had higher PARS scores (20.46 ± 5.22 vs. 22.37 
± 1.54; p=0.039) if compared with individuals with six 
or less risk factors. No differences were detected when 
considering SCARED scores (33.84 ± 13.04 vs. 35.00 
± 14.84; p=0.781). A median-split of PARS scores was 
then used to divide the sample into those with less (≤ 21 
points) or more severe anxiety (≥ 22 points). 

Table II displays also the association between RF 
and the severity of anxiety (PARS). PARS scores ≥ 
22 (indicative of more severe anxiety) were associa-
ted with the presence of over six RF (p=0.026), ex-

cess abdominal fat according to WC (p=0.019) and CI 
(p=0.053), and excess %BF (p=0.035).

The median number of RF was 3 (0-10) and the dis-
tribution of RF in the full sample and in each anxiety 
severity group is shown in Figure 1. The figure highli-
ghts the presence of an especially high number of RF 
in patients with severe anxiety.

When the association between RF and the most 
prevalent ADs was assessed (separation anxiety and 
generalized anxiety disorder), only the latter was sig-
nificantly associated with high BP (p=0.044) (data not 
shown). 

Table III
Psychometric properties of the used instruments

Instrument Reliability Validity Cutoff

SCARED

IC: 0.90
*IC: 0.90
TR: 0.86
*TR: 0.81

*CONV: 0.81 (MASC)
DIVG: 0.58 (CDI)

DISCR: anxiety disorders  
vs. other psychiatric disorders

DISCR: anxiety disorders  
vs. other psychiatric disorders

*DISCR: anxiety disorders vs. control

DX: ≥ 26  
(71% SENS;  

61-71% SPEC)
*DX: ≥ 23  

(81.8% SENS;  
52% SPEC)

K-SADS-PL
TR: 0.8 (current); 0.6 (lifetime)

IR: 93%-100% (current);  
100% (lifetime); *κ = 0.9 (anxiety)

______ ______

PARS
IC: 0.64
TR: 0.55
IR: 0.97

CONV: 0.61 (CGI-S)
DIVG: 0.18-0.33 (CDRS)

TREAT: 8-10  
(84-94% SENS;  
82-90% SPEC)

CDRS – Children’s Depression Rating Scale; CONV - convergent; DIVG – divergent; DISCR – discriminant; DX – criteria to the diagnosis of 
pediatric anxiety disorders; IC – internal consistency; IR – interrater; SENS – sensibility; SPEC – specificity; TR – test – retest. * Instrument 
with published reference of translation/cross-cultural adaptation to Brazil and psychometric properties of the Brazilian version; -- Information not 
available or restricted to the instrument’s manual. Adapted from Salum, Giovanni Abrahao et al. Pediatric anxiety disorders: from neuroscience 
to evidence-based clinical practice. Revista Brasileira de Psiquiatria, 2013, vol.35, n. , ISSN 1516-4446.

Fig. 1.—Frequency of cardiovascular risk factors in a sample of children and adolescents with anxiety disorders (n=57), and compari-
son between children with less severe and more severe anxiety as assessed by the Paediatric Anxiety Rating Scale (PARS).
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Discussion

The goal of this study was to assess the prevalen-
ce of cardiovascular RF in children and adolescents 
with AD and their relationship with disease severity. 
The most prevalent RF in the sample were high BMI 
(overweight or obesity), high BP and sedentarism, as 
well as excessive SFA and sodium intake. Patients with 
more severe anxiety were more likely to display alte-
red WC, CI and %BF values, as well as a higher num-
ber of RF. Of the most prevalent AD in the sample, 
generalized anxiety disorder was the only one found to 
be significantly associated with high BP.

The most prevalent ADs in the sample were sepa-
ration anxiety, generalized anxiety disorder and social 
anxiety. These findings are in agreement with those 
of Pine et al. (2001)26. As for the instruments used to 
diagnose and establish the severity of anxiety, mean 
SCARED and PARS scores were found to be higher 
than those reported by Kendall et al. (2010)27 who 
found mean scores of 23.40 ± 15.10 and 19.16 ± 4.19 
on these scales, respectively, in a sample of young pa-
tients seeking treatment for moderate to severe anxiety 
symptoms.

As for the association between generalized anxie-
ty disorder and elevated BP, Rogeness et al. (1990)28 

also found higher BP in psychiatric inpatients with AD 
as opposed to those with conduct disorders or major 
depression. However, the AD found to be associated 
with elevated BP in that specific study was separation 
anxiety.

Our results also revealed that approximately half 
the children and adolescents assessed had three or 
four cardiovascular RF (44.7%). This is in accordance 
with findings reported by Molina et al. (2010)29, who 
found that over 50% of a sample of children without 
psychiatric disorders presented with two or three RF. 
However, the study in question assessed fewer RF than 
the present study (excess weight, high BP, sedentary 
leisure activities ≥ four hours a day and inadequate nu-
trition). 

The prevalence of high BP and overweight in the 
present sample (both 50.8%) was significantly higher 
than that identified in another Brazilian study on chil-
dren and adolescents without ADs, in which the preva-
lence rates of high BP and overweight were 11% and 
22.1%, respectively30. However, our results regarding 
excess weight corroborate the findings of the Brazilian 
Family Budget Survey, which found a significant in-
crease in the prevalence of overweight (34.8% in boys 
and 32.0% in girls) and obesity (16.6% in boys and 
11.8% in girls) in children aged between five and nine 
years. These values were significantly higher than tho-
se found in teenagers aged between 10 and 19 years. 
The prevalence of excess body weight and obesity 
in boys and girls in this age range was of 27.3% and 
23.4%, respectively31. 

Sedentarism in childhood and adolescence is a 
known RF for CVD. The lower frequency of walking/

riding bicycles and the increased use of cars for indi-
vidual transportation are some contributors to the de-
crease in children’s physical activity levels. Children 
have also been engaging in less active play and sports 
during their free time, tending to spend significant 
amounts of time engaging in sedentary activities such 
as watching television, playing videogames and using 
the computer32. In the present study, 50% of the sample 
was classified active or very active, which differs from 
the findings obtained by Mazaro et al. (2011)30, who 
reported that only 27.1% of the children in their sam-
ple regularly engaged in physical activity, and from the 
results of the National Student Health Survey (PeNSE) 
conducted in 2012 in year nine students in Southern 
Brazil, which found that 36.3% of respondents had a 
physically active lifestyle33. However, it is important 
to note that the method used by these studies to mea-
sure physical activity levels was distinct from that em-
ployed in the present study.

The association between CVD and eating habits 
developed in childhood is also a noteworthy point. 
Although the relationship between eating habits and 
chronic disease is well established9, the relationship 
between dietary habits and the increased prevalence of 
RF may not be as evident in children. We therefore 
underscore the importance of investigations into the 
contribution of different RF to the increased prevalen-
ce of CVD, such as those which helped to establish the 
association between the intake of certain nutrients and 
elevated BP34. 

Our findings regarding nutrient intake may also be 
compared to others in the literature. A study by Joy-
ce et al. (2009)35, for instance, found that children and 
adolescents had a mean SFA intake of 27.3 and 32 
grams, respectively, which is higher than the corres-
ponding values obtained in the present study. Additio-
nally, the previously cited study found that only 6% of 
participants aged between five and 12 years, and only 
11% of those aged between 13 and 17 years, consu-
med adequate amounts of SFA (≤ 10%). Although the 
intake values found in the present study were lower 
than those reported in other studies in the literature, 
the number of individuals found to consume more SFA 
than recommended is still alarming, as this feature has 
been found to be associated with an increased risk of 
CVD.

We also concluded that a significant number of 
patients in the sample consumed more sodium than 
recommended. Veiga et al. (2013)25 also assessed nu-
trient intake in Brazilian adolescents aged 10 to 18 
years, and found that individuals of both genders, but 
especially males, tended to consume over 3.000mg of 
sodium daily, which is far from the reference value of 
2.300 mg36. The high-sodium diets reported by both 
samples may be associated with the high prevalence of 
processed foods in the Brazilian diet27.

In the present study, excess body fat was found to be 
more common among females. A similar finding was 
reported by Louise et al. (2012)11 who assessed the as-
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sociation between depression and anxiety symptoms 
and cardiovascular risk in children, and reported that 
women with higher depression and anxiety scores had 
higher body fat percentages than male participants. 

Figure 1 shows that patients with PARS scores in-
dicative of more severe anxiety (≥ 22 points) had the 
greatest number of cardiovascular RF. Although the 
number of individuals with 2, 3 or 4 RF was similar 
between groups, far more participants in the severe 
anxiety group displayed 5 or more cardiovascular RF 
when compared to individuals with less severe anxiety 
(PARS scores ≤21). Furthermore, the only individuals 
who had eight and ten cardiovascular RF were catego-
rized into the more severe anxiety group. 

The data in Table II also showed that, when patients 
are grouped according to the severity of their anxie-
ty, a significant association between disease severity 
and the presence of ≥ 6 RF, excess abdominal fat as 
indicated by WC and CI, and excess %BF is revealed, 
suggesting a close association between this psychiatric 
disorder and markers of cardiovascular risk. Therefo-
re, as well as having more clinically severe anxiety 
disorders, these patients may also require more atten-
tion due to the need to manage the cardiovascular RF 
present.

One of the limitations of the present study is the fact 
that some cardiovascular RF, such as those detected 
by biochemical tests, were not investigated. However, 
this is the first study to assess the association between 
the severity of anxiety disorders and the prevalence of 
cardiovascular RF, and the heterogeneity of our sample 
may facilitate the application of our findings to other 
individuals in similar age ranges. Data were collected 
by a team of trained researchers, and the assessment 
methods used have been validated both nationally and 
internationally. Furthermore, whilst cardiovascular RF 
are intrinsically related and non-independent, we were 
able to show associations between anxiety disorder 
and several factors. Unfortunately, our small sample 
size prevents us to perform more detailed analysis.

A high prevalence of cardiovascular RF was found 
in the present sample, and individuals with more se-
vere anxiety had greater cardiovascular risk. These 
findings contributed to the characterization of the car-
diovascular risk in young populations, especially in in-
dividuals with AD who are therefore more susceptible 
to CVD. Such findings are crucial for the development 
of lifestyle interventions in these patients. The reduced 
exposure to RF, the encouragement to adopt healthy 
dietary choices and the incentive to increase physical 
activity may lead to significant reductions in the pre-
valence of CVD in these populations. 
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