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Abstract

Introduction: Metabolic syndrome (MS) is one of the 
main risk factors for cardiovascular diseases (CVD) and 
identifying its components in young adults may constitu-
te an important prevention tool.

Objective: Analyzing applicability of the Visceral Adi-
posity Index (VAI) for predicting components of MS in 
young adults.

Methods: Cross-sectional survey with 444 individuals, 
mean age 25.6±6.5, 77.7% females. We obtained data 
on weight, height, waist circumference (WC), body fat 
percentage (BF%), fasting glycemia, triglycerides (TG), 
total cholesterol (TC), HDL cholesterol (HDL-c), LDL 
cholesterol (LDL-c), and blood pressure (BP), as well as 
information on their lifestyles. Body Mass Index (BMI), 
Waist-to-Height Ratio (WHR) and VAI were calculated. 
Adiposity measurements were compared to the MS com-
ponents, and for VAI, we determined the predictive ca-
pacity of MS components occurrence and the area below 
the ROC curve.

Results: VAI correlated to glucose (r=0.136), HDL-c 
(r=-436), and TG (r=0.825) in females, and amongst men, 
it correlated to glucose (r=0.258), HDL-c (r=-0.550), TG 
(r=0.897), and DBP (r=0.290). An increased VAI was 
associated to an increased risk of abdominal obesity 
(OR=1.86), hypertriglyceridemia (OR=30.74), and low 
HDL-c (OR=3.95). Among obesity indicators, VAI pre-
sented a larger area below the curve for increased TG 
and low HDL-c. Conclusion: VAI presented an associa-
tion to MS components in males and females with an in-
creased risk of abdominal obesity, hipertriglyceridemia, 
and low HDL-c, proving to be a good MS components 
predictor even among healthy young adults.
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APLICABILIDAD DEL VISCERAL ADIPOSITY 
INDEX (VAI) EN LA PREDICCIÓN DE 

COMPONENTES DEL SÍNDROME METABÓLICO 
EN ADULTOS JÓVENES

Resumen

Introducción: El síndrome metabólico (SM) es uno de 
los principales factores de riesgo de enfermedades car-
diovasculares (ECV), y la identificación de sus compo-
nentes en los adultos jóvenes puede constituir una impor-
tante herramienta de prevención.

Objetivo: Analizar la aplicabilidad del Visceral Adipo-
sity Index (VAI) para la predicción de componentes del 
SM en adultos jóvenes.

Métodos: Estudio transversal con 444 individuos, edad 
25,6 ± 6,5, 77,7% del sexo femenino. Se obtuvieron da-
tos sobre el peso, talla, circunferencia de cintura (CC), 
el porcentaje de grasa corporal (%GC), glucemia, tri-
glicéridos (TG), colesterol total (CT), colesterol HDL 
(HDL-c), colesterol LDL (LDL-c), y la presión arterial 
(PA), así como información sobre sus estilos de vida. Se 
calculó Índice de Masa Corporal (IMC), la proporción 
de cintura a la altura (PCA) y VAI. Mediciones de adipo-
sidad se compararon con los componentes del SM, y por 
VAI, se determinó la capacidad predictiva de ocurrencia 
de los componentes de SM y el área a bajo la curva ROC.

Resultados: VAI se correlaciona a la glucosa (r= 0,136), 
HDL-c (r=-436) y TG (r=0,825) en las mujeres y entre los 
hombres, se correlaciona a la glucosa (r=0,258), HDL-c 
(r=-0,550), TG (r=0,897), y la PAD (r= 0,290). Un au-
mento de VAI se asoció a un mayor riesgo de obesidad 
abdominal (OR=1,86), hipertrigliceridemia (OR=30,74), 
y bajo HDL-c (OR=3,95). Entre los indicadores de obe-
sidad, VAI presentó una mayor área bajo la curva de 
aumento de triglicéridos y bajos niveles de HDL-c. Con-
clusión: VAI presentó una asociación a los componentes 
del SM en hombres, y em mujeres con un mayor riesgo 
de obesidad abdominal, hipertrigliceridemia y bajos ni-
veles de HDL-c, demostrando ser un buen predictor de 
componentes de SM, incluso entre adultos jóvenes sanos.
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Abbreviations

WC: Waist Circumference.
TC: Total Cholesterol.
CVD: Cardiovascular Diseases.
DM 2: Diabetes Mellitus type 2.
BF%: Body Fat Percentage.
BMI: Body Mass Index.
HDL-c: High Density Lipoprotein .
LDL-c: Low Density Lipoprotein .
BP: Blood Pressure.
DBP: Diastolic Blood Pressure.
SBP: Systolic Blood Pressure.
WHR: Waist-to-Height Ratio.
WHiR: Waist-to-Hip Ratio.
MS: Metabolic Syndrome.
CT: Computed Tomography.
TG: Triglycerides.
VAI: Visceral Adiposity Index.

Introduction

Metabolic syndrome (MS) is defined as a complex 
disease represented by a set of cardiovascular risk fac-
tors, usually related to fat buildup in the abdominal re-
gion, as well as insulin resistance¹. The presence of MS 
is defined according to the National Cholesterol Educa-
tion Programs - Adult Treatment Panel III (NCEP-ATP 
III) criteria, presenting a combination of at least three 
components: Abdominal obesity (waist circumference 
>102cm for males and >88cm for females); increased 
triglycerides (≥150mg/dL); low HDL-c (<40mg/dL for 
males and <50mg/dL for females); elevated blood pres-
sure (systolic ≥130mmHg or diastolic ≥85mmHg); and 
increased fast glycemia (≥110mg/dL)².

Visceral adipose tissue is a metabolically active or-
gan and intra-abdominal obesity is an independent risk 
factor for metabolic alterations present in MS3,4, which 
is associated to the development of cardiovascular di-
seases (CVD) and diabetes mellitus type 2 (DM2) in 
children, teenagers, and adults5,6,7. Computed Tomo-
graphy (CT) is still considered the golden standard 
for evaluating distribution of body fat and quantifying 
intra-abdominal fat, as it allows differentiating subcu-
taneous and visceral tissues. CT, however, is not easily 
applicable in population studies and in clinical prac-
tice, especially due to its high cost and as it exposes 
individuals to radiation8.

Amato and contributors3, in a study performed with 
a Caucasian European population, have validated a 
visceral obesity indicator defined as Visceral Adi-
posity Index (VAI). The formula takes gender into 
consideration and combines anthropometric measure-
ments - Waist Circumference (WC) and Body Mass 
Index (BMI) - with biochemical tests - triglycerides 
(TG) and low density lipoprotein (LDL-c). According 
to the study, VAI indicates the visceral adipose tissue 
function and its increase is independently correlated 

to cardiovascular and cerebrovascular risks. Another 
study that evaluated the applicability of VAI in predic-
ting MS has demonstrated that it presents a significant 
relation to its components9.

The objective of the present study is to analyze the 
applicability of VAI as a predictor of MS components 
comparing it to other anthropometric indicators (BMI, 
WC, WHR, BF%) and its isolated association to a risk 
of MS, in a sample of young adults who use a Univer-
sity Center Nutrition Ambulatory in the state of Rio 
Grande do Sul, Brazil.

Methods

The study was performed at the Nutrition Depart-
ment of Univates University Center (UNIVATES) in 
the city of Lajeado(Rio Grande do Sul, Brazil) after 
being approved by the Research Ethics Committee 
(COEP/UNIVATES), accredited by the Conselho Na-
cional de Saúde (Brazilian National Board for Health), 
under protocol number 110/11. It is a cross-sectional 
study, with a sample composed of students and staff 
members from UNIVATES who use the Institution’s 
Nutrition Ambulatory, totaling 444 individuals. The 
data were collected between April, 2012 and March, 
2014. The participants were included by adhesion, af-
ter signing a Free and Clarified Consent Term and be-
ing referred to the Institution’s Nutrition Department 
for a nutritional consultation. We performed an anthro-
pometric evaluation of the patients where Blood Pres-
sure (BP), Weight (in kilos), Height (in meters), and 
Waist Circumference (in centimeters) were checked 
to later calculate BMI (Kg/m²), and Waist-to-Height 
Ratio (WHR – WC divided by height, both measured 
in centimeters).

BP was measured with a digital aneroid appliance 
(Omron® brand), with individual sat with arms stret-
ched over a steady surface, with a 5 to 10 minute rest, 
empty bladder, and without having exercised, smoked 
or ingested alcoholic beverages, coffee or food 30 mi-
nutes prior to the assessment. The rotator cuff was po-
sitioned 3 cm above the antecubital fossa, maintaining 
the patient’s arm at heart’s height and with relaxed un-
crossed legs. Three measurements were taken with a 1 
to 2 minute interval between them, being the final BP 
value obtained from an arithmetical mean of the three 
checks10.

The weight was measured with a platform-like an-
thropometric scale, mounted with a Welmy® stadiome-
ter with a maximum capacity of 150kg and 100g di-
visions, with the participant wearing a light scrub and 
no shoes, positioned at the center of the equipment, 
erect, with both feet together, and arms resting along 
the body, according to the Brazilian Ministry of Health 
regulations11.

Height was measured with the stadiometer mounted 
to the Welmy® anthropometric scale with an extension 
of 2 meters, divided in centimeters, subdivided in mi-
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llimeters, with the participant wearing a light scrub, 
barefoot, without any headgear, standing, erect, arms 
resting along the body, raised head, looking at a fixed 
point at eye level, in the Frankfurt plan, according to 
Brazilian Ministry of Health regulations11.

BMI was calculated with weight and height me-
asurements according to the formula: BMI = W/H², 
W being weight in kilos and H height in square me-
ters. The BMI cut-off points adopted were the ones 
recommended by the World Health Organization12: 
underweight BMI<18.5Kg/m², eutrophia between 
BMI 18.5 and 24.99Kg/m², and overweight and obe-
sity, BMI≥30Kg/m². 

WC was assessed with an CESCORF inextensible 
tape measure, with a 1 mm precision, at the trunk’s 
narrowest portion, between the ribs and the iliac crest 
at the moment of exhalation, with an unclothed waist, 
according to regulations recommended by the Brazi-
lian Ministry of Health11. The WC cut-off points adop-
ted were the ones recommended by the World Health 
Organization12 and NCEP-ATP III2,, abdominal obesity 
being considered WC≥102cm for males and ≥88cm 
for females.

WHR was obtained dividing waist circumference 
by height, both in centimeters, and for classification 
purposes, compared to the cut-off points determined 
by Pitanga and Lessa13 for Brazilian people, which 
were 0.53 for females and 0.52 for males.

In a second appointment, scheduled previously, 5ml 
of blood were collected, with an 8 to 12 hour fast. Co-
llections were performed by trained researchers with 
the use of thin needles, to minimize discomfort. The 
researchers used disposable and protective material 
to avoid contamination. Laboratory dosing was per-
formed at the Institution’s Biochemistry Laboratory, 
in a Mindray BS120® Automated Biochemistry equi-
pment, through the enzymatic kinetic method. The 
LDL-c concentration was determined with the use of 
the Friedwald Formula14: LDL-C=TC-(HDL-c+TG/5). 
For interpreting the results, we used the cut-off points 
recommended by the Brazilian Diabetes Society15 

and the Brazilian Cardiology Society16 with glycemia 
<100mg/dL, TC <200mg/dL, LDL-c <130mg/dL, 
HDL-c desirable >40mg/dL for males and >50mg/dL 
for females and TG <150mg/dL.

The Visceral Adiposity Index (VAI) was calcula-
ted with the formula proposed by Amato and colla-
borators3: VAI = (WC(cm)/(39.68+(1.88*BMI)))*(
TG/1.03)*(1.31/HDL) for males and VAI = (WC(cm)/
(36.58+(1.89*BMI)))*(TG/0.81)*(1.52/HDL) for fe-
males.

In order to verify body fat percentage (BF%) each 
individual was also subjected to a quadrupolar bioim-
pedance test in a model 310 BIODYNAMICS equip-
ment. The test was performed with the subject lying 
supine in a non-conducting surface with arms and legs 
45 degrees away from the body. Contact areas were 
cleaned with alcohol for positioning the electrodes, an 
emitter electrode was positioned close to the metacar-

pal phalangeal joint at the right hand dorsal surface 
and another electrode distal to the transversal arch of 
the right foot’s upper surface. A detector electrode was 
positioned between the distal prominences of the ra-
dius and the ulna on the right wrist and another one 
between the right ankle’s median and lateral malleo-
li17

. BF% was compared to the median recommended 
values according to Pollock and Wilmore18, with the 
optimal value between 23 and 25% for females and 14 
to 16% for males, in the age interval sampled.

The data were analyzed with IBM® SPSS Statistics 
software version 20.0. The significance level adopted 
was 5% (p<0.05). We performed descriptive univariate 
statistics (mean, standard deviation, and frequency) and 
bivariate statistics (Student’s t-test for independent sam-
ples, Pearson and Spearman correlations, binary logistic 
regression, and ROC curves). The Kolmogorov-Smir-
nov test was used to assess if the variables followed a 
normal distribution. Variables showing a normal distri-

Table I
Socioeconomical, demographic, and lifestyle 

characteristics of the sample

Variables N %

Gender
 Female
 Male

345
99

77.7
22.3

Education
 High School equivalent
 Some College
 Graduates
 Post-Graduates

22
325
24
41

5.1
78.9
5.8
9.2

Paid Employment
 Yes
 No

399
45

90.1
9.9

Regular Physical Activity
 Yes
 No

264
175

60.1
39.9

Smoking
 Yes
 No
Ex-Smoker

11
423
7

2.5
95.9
1.6

Alcohol Ingestion
 Yes
 No
 Sometimes

108
171
157

24.8
39.2
36.0

BMI Classification
Underweight
 Eutrophia
 Overweight
 Obesity Level 1
 Obesity Level 2
 Obesity Level 3

21
268
112
35
7
1

4.7
60.4
25.2
7.9
1.6
0.2

Waist Circumference Classification
 No risk
 No

400
30

93.0
7.0

Categorical Variables: Frequencies described in percentages (%).
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bution were analyzed with a Student’s t-test and Pearson 
Correlation, while the ones that did not follow a nor-
mal distribution were analyzed through nonparametric 
Mann-Whitney and Spearman Correlation tests. The 
Pearson and Spearman Correlation tests were conducted 
to correlate the analyzed anthropometric, biochemical, 
and pressure parameters, while the Student’s t-test for 
independent samples was applied to compare anthropo-
metric and biochemical profiles between genders. A bi-
nary logistic regression was performed to analyze VAI’s 
predictive strength in regards to MS components. ROC 
curves (receiver operating characteristic curve) were 
constructed and the area below the curves calculated 
with a 95% confidence interval. The Z test was used to 
compare the areas below the curves.

Results

The sample’s Socioeconomical, demographic, and 
lifestyle characteristics are described in table I.

In table II, median values for age, biochemical, an-
thropometric, and pressure parameters are described in 
the general sample, and stratified according to gender. 
There was a significant difference between genders for 
all parameters, except for LDL-c and DBP, with age, 
BMI, WC, WHR, and SBP being significantly higher 
between males; and BF%, VAI, TC, HDL-c, and TG 
significantly higher among females.

While analyzing the association between bioche-
mical and pressure components of MS with anthro-
pometric indicators of obesity, there was significant 
correlation of BMI with all the other components 
among females, of WC and WHR with glycemia, 
HDL-c, and BP, of BF% with glycemia, TG, and BP; 
and of VAI with glycemia, HDL-c, and TG. Among 
males, however, BMI had a significant correlation to 
glycemia, TG, and DBP; while WC and BF% had a 
significant correlation to glycemia, HDL-c, TG, and 
DBP; as for WHR, it presented a correlation to glyce-
mia, TG, and DBP. Finally, VAI presented a correla-
tion to glycemia, HDL-c, TG, and DBP. Significance 
values (p) and correlation coefficients (r) can be seen 
in table III.

When specifically analyzing VAI, it presented 
among females a significant association to glycemia, 
HDL-c, and TG in females, furthermore the increase 
in VAI is accompanied by an increase in glycemia and 
TG, and a decrease in HDL-c. Among males, VAI is 
correlated to glycemia, HDL-c, TG, and DBP, with an 
increase in VAI implying a linear increase in glyce-
mia, TG, and DBP, but a decrease in HDL-c. While 
analyzing the applicability of VAI in determining the 
MS components occurrence relative risk, VAI was 
a good predictor of abdominal obesity (OR=1.86, 
p<0.01), hipertriglyceridemia (OR=30.74, p<0.001), 
and low HDL-c (OR=3,95, p<0,001). Among obesity 
indicators, VAI has shown a larger area under the cur-

Table II
Characterization of the sample according to mean age values and anthropometric, biochemical and pressure  

parameters

General Mean (SD)
[n 444]

Mean (SD) ♀ 
[n 345]

Mean (SD) ♂ 
[n 99] p

Age 25.65 (6.50) 25.35 (6.36) 26.66 (6.92) 0.026

BMI 24.08 (4.10) 23.69 (4.07) 25.42 (3.96) <0.001

WC 75.53 (10.07) 73.19 (8.89) 82.84 (9.37) <0.001

BF% 26.56 (6.47) 28.52 (5.26) 19.63 (5.55) <0.001

WHR 0.45 (0.06) 0.44 (0.55) 0.47 (0.55) <0.001

VAI 1.15 (0.66) 1.18 (0.63) 1.05 (0.75) 0.004

Glucose 86.33 (7.86) 85.60 (7.75) 88.88 (7.77) <0.001

TC 174.63 (39.51) 177.59 (39.44) 164.26 (38.40) 0.003

HDL-c 61.09 (16.29) 64.16 (15.88) 50.28 (12.86) <0.001

LDL-c 94.84 (32.55) 94.43 (32.43) 96.29 (33.25) 0.756

TG 95.69 (46.30) 97.06 (45.12) 90.78 (50.44) 0.038

SBP 115.94 (11.18) 113.64 (10.05) 124.50 (11.09) <0.001

DBP 71.91 (8.58) 71.94 (8.34) 71.81 (9.50) 0.913
SD = Standard Deviation; ♀ = Female; ♂ = Male; Body Mass Index (BMI) = weight in kilos divided by height in square meters; WC = waist 
circumference in centimeters; BF% = Body Fat Percentage; WHR= Waist-to-Height Ratio (cm); VAI = Visceral Adiposity Index. Glucose rates, 
TC (Total Cholesterol HDL-c (HDL cholesterol LDL-c (LDL cholesterol, and TG (triglycerides) described in mg/dL. SBP (Systolic Blood 
Pressure) and DBP (Diastolic Blood Pressure) described in mmHg. Student’s t-test (parametric variables) or Mann-Whitney test (nonparametric 
variables) for a gender comparison, considering p<0,05 (5%) significant.
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Table III
Correlation between biochemical and pressure components of Metabolic Syndrome to anthropometric indicators  

for obesity

Females

[n 345]
BMI WC WHR BF% VAI

r p r P r p r p r p

Glucose 0.199 <0.001 0.221 <0.001 0.203 <0.001 0.185 0.002 0.136 0.013

HDL-c -0.185 0.001 -0.136 0.014 -0.164 0.003 -0.105 0.078 -0.436 <0.001

TG 0.124 0.022 0.088 0.111 0.105 0.057 0.186 0.002 0.825 <0.001

SBP 0.324 <0.001 0.306 <0.001 0.250 <0.001 0.277 <0.001 0.089 0.151

DBP 0.177 0.003 0.192 0.002 0.178 0.004 0.163 0.013 0.067 0.277

Males

[n 99]
BMI WC WHR BF% VAI

r p r P r p r p r p

Glucose 0.220 0.031 0.341 0.001 0.278 0.008 0.255 0.025 0.258 0.014

HDL-c -0.146 0.156 -0.237 0.024 -0.186 0.077 -0.224 0.045 -0.550 <0.001

TG 0.357 <0.001 0.392 <0.001 0.398 <0.001 0.290 0.009 0.897 <0.001

SBP 0.199 0.091 0.196 0.104 0.066 0.589 0.204 0.120 0.070 0.568

DBP 0.253 0.031 0.291 0.015 0.236 0.049 0.294 0.024 0.290 0.016
♀ = Female; ♂ = Male; r= Correlation Coefficient; Body Mass Index (BMI) = weight in kilos divided by height in square meters; WC = waist 
circumference in centimeters; BF% = Body Fat Percentage; WHR= Waist-to-Height Ratio (cm); VAI = Visceral Adiposity Index. Glucose rates, 
TC (Total Cholesterol HDL-c (HDL cholesterol LDL-c (LDL cholesterol), and TG (triglycerides) described in mg/dL. SBP (Systolic Blood 
Pressure) and DBP (Diastolic Blood Pressure) described in mmHg. Pearson Correlation Test (parametric variables) or Spearman Correlation 
(nonparametric variables) for correlating variables, considering p<0.05 (5%) as significant.

Table IV
Efficiency of Visceral Adiposity Index in evaluating the risk of Metabolic Syndrome (MS) based on its relationship  

to the MS components

Visceral Adiposity Index (VAI)

[n 444] Regression 
Coefficient SE Wald p OR IC 95%(OR)

Abdominal Obesity 0.622 0.221 7.914 0.005 1.863 1.208 – 2.874

Increased glycemia 0.010 0.354 0.001 0.978 1.01 0.505 – 2.020

Low HDL-c 1.375 0.204 45.356 <0.001 3.953 2.650 – 5.898

Hipertriglyceridemia 3.426 0.438 61.295 <0.001 30.741 13.040 – 72.470

Increased SBP 0.037 0.275 0.018 0.893 1.037 0.606 – 1.778

Increased DBP 0.216 0.344 0.395 0.530 1.241 0.633 – 2.434
Abdominal Obesity, increased glycemia, low HDL-c, hipertriglyceridemia, increased SBP, and DBP: according the National Cholesterol 
Education Programs - Adult Treatment Panel III (NCEP-ATP III) parameters. SE = standard error; Wald: Wald Test; p = Wald Test significance; 
OR = odds ratio; CI 95% = 95% Confidence Interval.

ve for increased TG and low HDL. The results can be 
seen in table IV.

Discussion

The present study has demonstrated the associa-
tion between VAI and other adiposity measurements 

with MS components. Knowles et al.9, in a study with 
Peruvian adults, have analyzed the usage of different 
anthropometric indicators (BMI, WC, WHR, WHiR, 
and VAI) in evaluating MS risk. All the evaluated indi-
cators have presented a significant relationship to MS 
components, differently from our study, where some 
indicators were not related to the analyzed compo-
nents. The size and mean age of the sample may have 
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determined a lower number of significant correlations 
in our study, for during the aforementioned investiga-
tion work a total of 1,518 individuals with a mean age 
of 39.3 were evaluated, while in our study 444 indivi-
duals with a mean age of 25.6 were studied showing 
no significant alterations in anthropometric, pressure, 
and biochemical parameters.

Specifically analyzing VAI, Knowles et al.9 study 
has found an association with all MS components, 
with a substantial association for hipertriglyceridemia 
and low HDL-c in both genders. Similarly to the data 
found in the present study, where VAI was more hi-
ghly correlated to HDL-c and TG. Considering that 
both these biochemical parameters compose the VAI 
formula, we can establish a hypothesis for this asso-
ciation. While evaluating the risk of MS components 
through adiposity indicators, VAI appears to be the 
best predictor of increased TG and lowered HDL-c, 
corroborating our findings.

In Knowles et al.9 study, the anthropometric measu-
rement that presented a more substantial correlation to 
fasting glycemia, both for males and females, was BMI. 
In our study, BMI was associated with fasting glyce-
mia, but the indicator with the best correlation was WC, 
for both genders, furthermore an increase in WC is also 
followed by an increase in glycemia. In the aforemen-
tioned study, the pressure components of MS, SBP, and 
DBP were also correlated to all of the evaluated anthro-
pometric indicators, but WC has shown higher correla-
tion both in males and females. On the other hand, in 
our findings, for females, SBP and DBP were associated 
to all the anthropometric parameters studied except for 
VAI, while for males SBP was not significant for any 
indicator and DBP was correlated with all indicators. As 
previously discussed, the young age of the sample and 
the lack of important alterations in the anthropometric 
pressure and biochemical parameters may have influen-
ced the results obtained in the present study.

In Amato et al.3 study, which suggested VAI as an 
indicator of the role of visceral adipose tissue, conduc-
ted with a sample of European adults, the outcomes of 
cardiovascular and cerebrovascular disease were corre-
lated with BMI, WC, and VAI. VAI was independently 
associated with cardiovascular and cerebrovascular di-
seases, while WC and BMI have not shown a significant 
correlation. Another Amato et al.4 study, with a sample 
composed of Caucasian adults, has validated VAI cut-
off points for cardiovascular and cerebrovascular events 
in individuals with MS, corroborating previous fin-
dings, which indicated the risk for cardiovascular and 
cerebrovascular events is higher with a higher VAI. VAI 
presents itself as an easy and practical tool for use in 
population studies and clinical practice for evaluating 
cardiometabolic risks associated to visceral fat4.

Salomon et al.8, in a study that has not used VAI 
as an adiposity measurement but compared WC and 
visceral fat measured by ultrasonography with MS risk 
factors, reported that increase in visceral fat was asso-
ciated to all MS components in females, and with an 

increase in WC and glycemia in men. However, the 
predicting capacity of WC was more significant than 
that of visceral fat measured by ultrasonography for 
both genders. In our study, WC was the indicator with 
the best predicting power for increased glycemia in 
both genders.

Present study results may have been influenced by 
the size and mean age of the sample, as well as the redu-
ced number of patients with no important alterations in 
anthropometric, pressure, and biochemical parameters, 
reducing the statistical strength to determine some co-
rrelations. Nevertheless, the results of this work were 
significant for most of the associations tested, being re-
levant in regards to a young and healthy sample.

Our results have demonstrated an association of 
VAI with MS biochemical and pressure components, 
in males and females, as well as an increased risk of 
abdominal obesity, hipertriglyceridemia, and low 
HDL-c. These findings allow us to conclude that VAI 
is a simple but efficient indicator for predicting MS 
components, even among young and healthy adults.
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