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ABSTRACT
The present study aimed to analyze the prevalence of the Hypertriglyceridemic Waist (HTW) and 
its rates with levels of physical activity, nutritional status and lipid profile of students from public 
schools. The 448 schoolchildren aged 10 to 18 years old were analyzed for body mass, height, BMI 
(waist circumference), triglycerides, total cholesterol, HDL-C, LDL-C, non-HDL cholesterol, fast-
ing blood glucose and weekly physical activity time. The survey results showed a high prevalence of 
the HTW phenotype in schoolchildren (n = 125; 27.9%). The group diagnosed with phenotype has 
higher body mass, BMI, total cholesterol, LDL-C and non-HDL cholesterol and a lower level of 
HDL-C about the group without a diagnosis of the phenotype. However, for fasting blood glucose 
measurements and time of physical activity, the groups are no different. An association analysis using 
logistic regression showed the HTW phenotype associated with sex, nutritional status, and total cho-
lesterol, where boys presented 2.0 (95%CI:  1.3 - 3.2); obese 6.2 (95%CI: 2.7 - 17.2) and cholesterol 
levels above 150 mg/dL 3.5 (95%CI: 2.1 - 5.7) times more likely to have the phenotype. In this way, 
the present research showed a high prevalence of HTW in schoolchildren from public schools, with 
boys, obese and schoolchildren with total cholesterol levels, the individuals most likely to have the 
phenotype. However, it is worth emphasizing the importance of monitoring these variables through-
out the year in all courses, given the period of strong, biological, behavioral and psychological chang-
es, as they can quickly change the values ​​of the analyzed variables.
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RESUMO
Este estudo teve como objetivo analisar a prevalência do fenótipo Cintura Hipertrigliceridêmica e suas 
associações com os níveis de atividade física, estado nutricional e perfil lipídico de escolares da rede pública 
de ensino. Os 448 escolares com idade entre 10 e 18 anos foram analisados pela massa corporal, estatura, 
índice de massa corporal (IMC), circunferência de cintura, triglicerídeos, colesterol total, HDL-C, LDL-C, 
colesterol não HDL, glicemia em jejum e tempo de atividade física semanal. Os resultados evidenciaram 
uma alta prevalência do fenótipo CHT nos escolares (n = 125; 27,9%). O grupo diagnosticado com fenótipo 
apresentou maior massa corporal, IMC, colesterol total, LDL-C e colesterol não HDL e menor nível de 
HDL-C em relação ao grupo sem o diagnóstico do fenótipo. Porém, para medidas de glicemia em jejum e 
tempo de atividade física os grupos não se diferiram.  A análise de associação por meio de regressão logística, 
mostrou que o fenótipo CHT associou-se com o sexo, estado nutricional e colesterol total, onde os meninos 
apresentaram 2,0 (IC95%: 1,3 - 3,2); obesos 6,2 (IC95%: 2,7 - 17,2) e níveis de colesterol acima 150 mg/
dL 3,5 (IC95%: 2,1 - 5,7) vezes mais chances de terem o fenótipo. Logo, essa pesquisa evidenciou uma alta 
prevalência de CHT em escolares da rede pública, sendo os meninos, obesos e escolares com níveis de colesterol 
total inadequado os sujeitos com maiores chances de terem o fenótipo. Todavia, destaca-se a importância do 
acompanhamento dessas variáveis ao longo do ano em todos os escolares, considerando o período de fortes 
mudanças pelas quais podem alterar rapidamente os elementos analisados.

Palavras-chave: Atividade física; Dislipidemia; Glicemia.

Introduction
The term hypertriglyceridemic waist (HTW) started 
to be used around the 2000s when Lemieux et al., 
(2000)1 investigated the hypothesis that variables con-
sidered simple such as waist circumference (WC) and 
plasma triglyceride levels (TG) fasting could be used as 

useful tools in the identification of risk factors for the 
development of cardiovascular diseases.

Currently, the HTW phenotype is defined as the 
joint presence of elevated levels of CC and TG2, and 
those diagnosed in turn, have a higher chance of hav-
ing increased blood glucose and systemic arterial hy-
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pertension, being more prone to the development of 
the metabolic syndrome and pathologies classified as 
risk factors for cardiovascular diseases2.

Regular physical activity is recommended to pre-
vent the HTW phenotype and the risk factors associ-
ated with the phenotype in children and adolescents3, 
because, in addition to the preventive characters in 
these age groups, good levels of physical activity pro-
vide greater health benefits, presenting better cardi-
orespiratory and muscular fitness, bone health and 
maintenance of adequate body weight4.

Despite the association of HTW with body adiposi-
ty3 and consequently the increased cardiometabolic risk 
in children and adolescents5, few studies have verified the 
prevalence and association of this phenotype with the 
level of physical activity and cardiovascular risk factors 
in public school students in Brazil. Because of the above, 
the present study aimed to analyze the prevalence of the 
HTW phenotype and its associations with the level of 
physical activity, cardiovascular risk factors in students 
from public schools in Paranavaí, Paraná, Brazil.

Methods
This was a cross-sectional study with a sample compo-
sed of students of both sexes aged 10 to 18 years, from 
the public network of the morning period of the city 
of Paranavaí, Paraná State, Brazil. According to data 
from the city’s Regional Education Center, 3,483 stu-
dents were enrolled in the city’s eight schools. The clas-
ses were selected by intentional sampling, structured 
in two stages: 1) Invitation to students from all classes 
and explanation of study; 2) delivery of the Consent 
Term for signature by parents or legal guardians.

The sample calculation accounted for the total 
number of the population (n = 3,483); a prevalence of 
20.7% of HTW in schoolchildren in the same city in 
20146 confidence level equal to 95%; and sampling er-
ror of 4%. Based on these parameters, data from 354 
students were required. For recovering eventual losses 
and refusals, an oversampling of 10% was considered, 
which resulted in a minimum sample size of 389. As-
sessments were made only for those students who de-
livered the informed consent form signed by parents 
and / or guardians, totaling 448 students.

Collections were performed during school hours 
by trained evaluators who used previously calibrated 
equipment. Height was measured with a wall stadiom-
eter (Wisoâ, Brazil) and body mass on a digital scale 
(G-Tech) with a maximum capacity of 150kg. During 

the evaluations, the students wore only a school uni-
form, with no objects in their pockets. The Body Mass 
Index (BMI) was used to classify the nutritional status 
in eutrophic, overweight and obese individuals7.

Central obesity was assessed using waist circumfer-
ence, obtained using a flexible and inextensible meas-
uring tape (Gulick, Brazil), with a resolution of 0.1 
cm applied above the iliac crests. For classification, the 
cut-off point ≥ P75 was used for all ethnicities8.

Biochemical tests were requested only for adoles-
cents who had central obesity and accepted to perform 
the collection (n = 448). For this purpose, a 10 ml sam-
ple of venous blood was collected in the anterior cubi-
tal vein after a fasting period of at least 10 hours, be-
tween 8 am and 9:30 am in the schools themselves. The 
samples were properly collected, centrifuged at 1500g 
for 15 minutes at 4º C and analyzed on the same day in 
a clinical analysis laboratory in the city. Serum levels of 
total cholesterol, high-density lipoprotein cholesterol 
(HDL-C), non-HDL cholesterol, low-density lipo-
protein cholesterol (LDL-C), triglycerides and fasting 
blood glucose (GJ) were determined by enzymatic and 
colorimetric methods with Gold Analyzes kit, accord-
ing to the manufacturer’s specifications. The values ​​
of total cholesterol ≥150 mg/dL, LDL ≥100 mg/dL, 
HDL <45 mg/dL, non-HDL ≥123 mg/dL, triglyc-
erides ≥100 mg/dL and fasting glucose ≥100 mg/dL 
were considered inadequate3.

The HTW phenotype was defined by the simulta-
neous presence of abdominal obesity (P75) Fernández 
et al.8 and high serum triglyceride levels (≥100 mg/dl)9.

The level of physical activity was assessed using 
the questionnaire for adolescents10, adapted from the 
Self-Administered Physical Activity Checklist11. The 
questionnaire contains a list of 24 activities of moder-
ate/vigorous intensity, with the option for the subject 
to add two more in the case of activities they performed 
but are not on the list. For each activity listed, the stu-
dent can enter the frequency (days/week) and duration 
(hours/min/day) of physical activities practiced in the 
last seven days, which resulted in weekly physical ac-
tivity time. The cut-off point for inadequate physical 
activity level was <300 minutes/week12

. 
In the statistical analysis, the Kolmogorov Smirnov 

test was used to identify the normality of the data. De-
scriptive analysis was performed by means and stand-
ard deviation. Mann Whitney U test was used to com-
pare the groups, due to the absence of parametric data 
distribution. The Chi-Square test was used to verify 
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the difference in the proportion of HTW (dependent 
variable), according to the categories of independent 
variables, and for 2x2 contingency tables, Yates Conti-
nuity Correction was performed. Multivariate logistic 
regression was used to determine the odds ratio (OR) 
and the respective confidence intervals (95%), to ana-
lyze the association of HTW with the independent 
variables. The criterion for including the independent 
variables in the multivariate model was an association 
level of p ≤ 0.20 with the dependent variable by the 
Chi-square test, and permanence in the model if there 
was an association (p ≤ 0.05) in the multivariate anal-
ysis. The analyzes were performed using the Statistical 
Package for Social Science (SPSS), version 20.0, con-
sidering p ≤ 0.05.

This study was approved by the Research Ethics 
Committee of the State University of Maringá, under 
opinion number 1.453.730, according to the Declara-
tion of Helsinki.

Results
Table 1 compares the means between the groups with 
and without the diagnosis of the HTW phenotype. The 
data show the similarity between groups for age, height, 
time of physical activity and fasting blood glucose. Ho-
wever, for body mass, BMI, total cholesterol, LDL-C 
and non-HDL cholesterol, the group diagnosed with 
HTW (HTW +) had higher means (p < 0.001) than 
the group without a diagnosis (HTW-), and lower for 

HDL-C (p < 0.001).
Table 2 shows the differences in the proportions 

between the total sample and the group diagnosed 
with HTW. Most adolescents diagnosed with HTW 
+ (n = 125) were male, overweight and obese and with 
total cholesterol, HDL-C, LDL-C and non-HDL 
cholesterol.

The age-adjusted logistic regression indicates that 
boys are 100% more likely to be diagnosed with the 
HTW phenotype compared to girls. For nutritional 
status, overweight and obese schoolchildren are 140% 
and 520% more likely, respectively, compared to eu-

Table 1 – Time of physical activity and health risk factors in school-
children with and without a diagnosis of HTW.

Variables
Mean ± SD

HTW- (n = 323) HTW+ (n = 125) p-value
Age (years) 13.58 ± 1.87 13.94 ± 2.03 0.119

PA Time (min) 732.9 ± 986.7 645.2 ± 716.2 0.379

Body Weight (kg) 67.6 ± 13.82 74.65 ± 16.76 < 0.001*

Height (cm) 1.62 ± 0.10 1.64 ± 0.10 0.137

BMI (kg/m2) 25.54 ± 4.02 27.37 ± 5.15 < 0.001*

FBG (mg/dL) 91.76 ± 10.1 92.73 ± 15.4 0.891

TC (mg/dL) 152.3 ± 29.3 174.0 ± 32.8 < 0.001*

LDL-C (mg/dL) 87.89 ± 26.32 101.71 ± 28.43 < 0.001*

HDL-C (mg/dL) 50.72 ± 11.83 42.65 ± 10.63 < 0.001*

Non –HDL 
Cholesterol (mg/dL) 101.54 ± 27.57 131.34 ± 31.11 < 0.001*

SD = Standard Deviation; HTW- = Without diagnosis of Hyper-
triglyceridemic Waist; HTW+ = With diagnosis of Hypertriglycer-
idemic Waist; PA Time = physical activity time; BMI = body mass 
index; FBG = fasting blood glucose; TC = total cholesterol; HDL = 
good cholesterol (High Density Lipoproteins); LDL = bad choles-
terol (Low Density Lipoproteins). * Significant values for p ≤ 0.05.

Table 2 – Physical activity time and health risk factors concerning 
HTW diagnoses in schoolchildren.

Variable
Total HTW+

p-value
n (%) n (%)

Sex

Male 203 45.3 69 55.2 0,012*

Female 245 54.7 56 44.8

Age

10 -14 years 258 57.7 67 53.6 0,321

15 - 18 years 189 42.3 58 46.4

PA level

Adequate 272 60.7 72 57.6 0,464

Inadequate 176 39.3 53 42.4

BMI

Eutrophics 48 10.8 5 4.0 < 0,001*

Overweights 241 54.0 56 45.2

Obese 157 35.2 63 50.8

FBG

Adequate 377 84.2 104 83.2 0,842

Inadequate 71 15.8 21 16.8

TC

Adequate 186 41.5 28 22.4 < 0,001*

Inadequate 262 58.5 97 77.6

HDL-C

Adequate 257 57.4 42 33.6 < 0,001*

Inadequate 191 42.6 83 66.4

LDL-C

Adequate 288 64.3 61 48.8 < 0,001*

Inadequate 160 35.7 64 51.2

Non-HDL

Adequate 313 69.9 51 40.8
< 0,001*

Inadequate 135 30.1 74 59.2

PA level = physical activity level; BMI = body mass index; FBG 
= fasting blood glucose; TC = total cholesterol; HDL = good 
cholesterol (High-Density Lipoproteins); LDL = bad cholesterol 
(Low-Density Lipoproteins). * Significant values for p ≤ 0.05
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trophics. Finally, adolescents who had inadequate total 
cholesterol were 250% more likely to have the HTW 
phenotype (Table 3).

Table 3 – Factors associated with HTW in schoolchildren from 
Paranavaí, measured by logistic regression.

Variables Adjusted OR# (IC95%)

Sex

Female 1

Male 2.0 (1.3 - 3.2)*

BMI

Eutrophics 1

Overweights 2.4 (0.9 - 6.5)

Obese 6.2 (2.7 - 17.2)*

TC

Adequate 1

Inadequate 3.5 (2.1 - 5.7)*

OR = Odds Ratios; BMI = body mass index; TC = total cholesterol; 
#adjusted by age. * Significant Values for p ≤ 0.05

Discussion
The present study aimed to analyze the prevalence of 
the HTW phenotype and its associations with the le-
vel of physical activity and cardiovascular risk factors in 
students from public schools.

The findings of this research showed that among 
the 448 students evaluated, 125 had HTW, equivalent 
to 27.9% of the sample. Schoolchildren with HTW 
have an even higher body mass BMI, total cholesterol, 
LDL-C and non-HDL cholesterol and lower levels of 
HDL-C compared to the group not diagnosed with the 
phenotype. For the PA time, the groups did not present 
significant differences, however the average time, despite 
the great variation, was greater than the 300 minutes per 
week suggested for the age group13 and according to the 
study by Alavian et al.13, low levels of physical activity 
increase the risk of adolescents with HTW. 

Despite the lack of studies in the literature on the 
association of PA and HTW, the beneficial effects of 
increased physical activity in children and adolescents 
have been elucidated14, in different age groups, espe-
cially in variables related to body adiposity15,16. This fact 
can be explained by the higher energy expenditure in-
duced by the AF practice and the increased activity of 
hormones such as adrenaline and norepinephrine that 
have regulatory lipolytic action17.

In the case of the studied lipid variables (total cho-
lesterol, HDL-C, LDL-C and non-HDL cholesterol), 
the present study demonstrated that individuals diag-

nosed with HTW have inadequate mean values ​​in all 
variables. The study by Kumar et al., (2017)18, high-
lights that the detection of these variables in children 
and adolescents helps in the diagnosis of early dyslipi-
demia, a condition usually accompanied by obesity19. 
This condition increases the appearance of atheroscle-
rosis and cardiovascular diseases in adulthood20-23.

Regarding fasting blood glucose, the values ​​were 
similar between groups, which can be explained by the 
fact that this variable hardly changes in school ages24. 
Normally, in this stage of life, obesity is related to the 
increase in circulating insulin levels (hyperinsulinemia), 
and it is only after the onset of insulin resistance that 
fasting blood glucose levels change, usually in adulthood.

As already mentioned, the HTW picture includes 
the combination of abdominal obesity and elevated 
TG (dyslipidemia) and, in the present study, 27.9% of 
students presented this diagnosis. In 2014, in the same 
population and city, with the same classification crite-
ria, the prevalence of HTW was 20.7%6, that is, in five 
years the incidence was 7.2%. Different prevalences 
have been reported in the literature, similar values ​​have 
also been observed considering HTW assessments in 
different places around the world25,26, and in Brazil27, 
however, in all of them, the criteria and cutoff points 
were different.

Despite the differences in prevalence, there is con-
sensus among the studies that the early diagnosis of 
HTW is of paramount importance, as it provides the 
identification of risk factors for the development of 
Metabolic Syndrome, which has a direct contribution 
to the onset of cardiovascular diseases28. The sympto-
matic presence of only one of the variables is a sufficient 
parameter for specific interventions added to non-phar-
macological strategies, highlighting the actions devel-
oped from the promotion of good life habits through 
the increase in daily PA practices in adolescence39.

It is worth mentioning that the present research 
had limitations characteristic of a cross-sectional study 
regarding the causal relationships between the varia-
bles, as well as the absence of direct measures in the 
weekly PA time (unusual in epidemiological studies), 
although the present research used a questionnaire 
validated, the high standard deviation values ​​in both 
groups may reflect overestimated or underestimated 
measures in the sample. Another limiting point of the 
research was the lack of analysis of circulating insulin 
levels, which would give better indications about glyce-
mic responses in schoolchildren.
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Thus, new studies comparing the time of PA in 
schoolchildren diagnosed and not diagnosed with 
HTW and who preferably use direct measures are nec-
essary to elucidate whether, effectively, the time of PA 
differs between groups and whether this variable is as-
sociated or not with the phenotype.

In this sense, this research demonstrated real eco-
logical applicability of the proposal, based on simple 
and clinically viable approaches for the identification 
of young people with HTW. As the present study was 
developed on a school basis, the importance of sys-
tematic interventions that can benefit this population 
is highlighted, given the increase in the percentage of 
individuals diagnosed with HTW in five years in the 
city. Despite the absence of an association between PA 
and HTW, the need to implement programs to en-
courage PA practice in schools is recommended, given 
its mitigating effect on cardiovascular risk factors in 
these populations.
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