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Metabolic syndrome, insulin resistance 
and other cardiovascular risk factors in university students

Síndrome metabólica, resistência insulínica 
e outros fatores de risco cardiovascular em universitários

resumo  Estudo transversal de base populacional, 
usando questionários e medidas antropométricas, 
feito em 968 universitários de São Luís, dos quais 
590 realizaram também coleta de sangue. Na aná-
lise estatística foram utilizados os testes t de Stu-
dent, Mann-Whitney e qui-quadrado. A preva-
lência de síndrome metabólica pelo critério Joint 
Interim Statement (JIS) foi de 20,5%, sendo qua-
se três vezes mais prevalente nos homens (32,2%) 
do que nas mulheres (13,5%) (P < 0,001). A pre-
valência de resistência insulínica foi de 7,3% e a 
de HDL-colesterol diminuído foi elevada (61,2%), 
ambas sem diferença estatisticamente significante 
por sexo. Os homens apresentaram maior percen-
tual de tabagismo, sobrepeso, hipertensão arterial, 
glicemia em jejum aumentada e hipertrigliceri-
demia. As mulheres eram mais sedentárias. Os 
universitários de instituições privadas tiveram 
maiores prevalências de sedentarismo, obesidade, 
obesidade abdominal, triglicerídeos aumentados e 
síndrome metabólica do que os alunos de institui-
ções públicas. Prevalências elevadas de síndrome 
metabólica, resistência insulínica e outros fatores 
de risco cardiovascular foram encontradas nesta 
população jovem. Isto sugere que a carga destas 
doenças será elevada no futuro.
Palavras-chave  Síndrome metabólica X, Resis-
tência insulínica, Fatores de risco, Doenças car-
diovasculares, Adulto jovem 

abstract  A cross-sectional population-based 
study using questionnaire and anthropometric 
data was conducted on 968 university students of 
São Luís, Brazil, from which 590 showed up for 
blood collection. In the statistical analysis the Stu-
dent t-test, Mann-Whitney and chi-square tests 
were used. The prevalence of metabolic syndrome 
by the Joint Interim Statement (JIS) criteria was 
20.5%, almost three times more prevalent in men 
(32.2%) than in women (13.5%) (P < 0.001). 
The prevalence of insulin resistance was 7.3% and 
the prevalence of low HDL-cholesterol was high 
(61.2%), both with no statistically significant 
differences by sex. Men showed a higher percent-
age of smoking, overweight, high blood pressure, 
high blood glucose and increased fasting hypertri-
glyceridemia. Women were more sedentary. Uni-
versity students of private institutions had higher 
prevalences of sedentary lifestyle, obesity, abdom-
inal obesity, elevated triglycerides and metabolic 
syndrome than students from public institutions. 
High prevalences of metabolic syndrome, insulin 
resistance and other cardiovascular risk factors 
were found in this young population. This sug-
gests that the burden of these diseases in the future 
will be increased.
Key words  Metabolic Syndrome X, Insulin resis-
tance, Risk factors, Cardiovascular diseases, Young 
adult 
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introduction

Cardiovascular diseases are a serious public 
health problem in Brazil, currently being con-
sidered the main cause of death and disability 
worldwide1,2. Mortality rates from cardiovascular 
diseases (CVDs) have greatly increased in mid-
dle-income countries, such as Brazil2. Accord-
ing to the Ministry of Health, 30.7% of the total 
deaths in Brazil in 2011were caused by cardiovas-
cular diseases3.

Although each cardiovascular risk factor in 
isolation has an impact on health, very often 
these risk factors are aggregated in individuals4,5. 
This aggregation of cardiovascular risk factors, 
such as abdominal obesity and insulin resis-
tance, comprises the metabolic syndrome (MS)2. 
MS increases mortality from CVD by 2.5 and is 
recognized worldwide as a major public health 
problem6. 

This set of cardiovascular risk factors in the 
adult and elderly population is a common find-
ing well described in the literature. However, 
studies have shown the increasingly occurrence 
of cardiovascular events and risk factors among 
adolescents and young adults1,7,8. Few data re-
garding the prevalence of MS, insulin resistance 
(IR) and other risk factors for CVD in young 
adults are available in Brazil. Most existing stud-
ies have usually been performed in small samples 
from selected institutions1,9,10. In the few available 
population-based studies the prevalence of MS 
varied from 15.8% in Vitória11 to 24.4% in the 
Federal District12 among people aged 25-34 years. 
In young adults aged 23-25 years from Ribeirão 
Preto, the prevalence of MS was 7.6%, whereas 
the prevalence of insulin resistance was 13.9%13.

Due to the scarcity of studies that addressed 
MS, IR and other cardiovascular risk factors 
in young adults in Brazil and especially in the 
Northeast, the region in which these events are 
on the increase12, this study was carried out with 
the objective of estimating the prevalence of MS, 
IR and other modifiable and non-modifiable risk 
factors for cardiovascular diseases among college 
students in a population-based sample in São 
Luís, Maranhão, Brazil. Differences in cardiovas-
cular risk factors between men and women and 
between public and private institutions were also 
assessed.

Methods

The present cross-sectional population-based 
study was conducted in three public and six pri-
vate Higher Education Institutions (HEIs) in the 
city of São Luís, Maranhão, Brazil. The data are 
from a probabilistic sample of college students, 
and were collected from August 2011 to October 
2012. 

Sampling

Nine HEIs were included in the sampling 
frame. Together, they accounted for 95% of all 
university students in the city. Institutions with 
small numbers of students were not included. 
Sampling was carried out in clusters in two stag-
es. In the first stage disciplines were selected and 
in the second stage students were selected.The 
sample was stratified into two groups: public and 
private institutions. In each institution a list of all 
disciplines offered was obtained. From this list in 
each stratum a simple random sampling of disci-
plines was carried out, with probability propor-
tional to the number of students in each institu-
tion in relation to the total number of students in 
all universities. Then, in each selected discipline, 
12 students were randomly selected to participate 
in the study. The probability of selection for each 
student was conditional on the number of disci-
plines that he/she was attending. The higher the 
number of disciplines the student was attending 
the higher the probability of he/she being select-
ed. Thus, probabilities of selection were correct-
ed for multiplicity, considering the number of 
disciplines taken by each student. 

The estimated sample size was 1276 students. 
This sample size allowed estimating a prevalence 
of approximately 50% with a margin of error of 
3% and 95% confidence. With this sample size 
it was possible to detect an 8% difference in the 
prevalence of metabolic syndrome (estimated at 
10%) between the exposed and unexposed in-
dividuals, assuming a 5% probability of type I 
error, settling at 80% the study power and con-
sidering a design effect of 2. The final sample was 
of 968 students. Losses amounted to 24.1% due 
to refusals or absence of the student in the class-
room on the day of interview. 
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Data collection

Data were obtained through interviews with 
the students by means of a standardized ques-
tionnaire. The following data were collected: age, 
sex, education of the household head (College/
University degree, high school, primary or mid-
dle school), Brazilian economic classification 
(based on the possession of goods and education 
of the family head, classified into A to E, with A 
being the most educated and wealthy and E the 
least), university type (public or private), mari-
tal status, family income, self-reported skin color 
(classified according to the Brazilian Institute of 
Geography and Statistics – IBGE11 – into black, 
brown/mullato and white), religion, possession 
of health insurance, participation in the ProUni 
(University for Everyone Program), tobacco and 
alcohol use in the last month. Smoking was con-
sidered the consumption of at least one cigarette 
in the last month. Fat intake was assessed by the 
Block score, and considered high when > 2714. 

Blood pressure and anthropometric measure-
ments were also carried out and a blood sample 
was drawn for laboratory tests. Of the 968 par-
ticipants, 590 (61.0%) attended blood collection. 

Blood pressure was measured twice at 
five-minute intervals and only the lowest value 
was considered in data analysis. We used digital 
Omron® automated devices with different cuff 
sizes, following the VI Brazilian Guidelines on 
hypertension15. 

To check participant’s weight and body fat 
percentage (by bipolar bioelectrical impedance) 
the Tanita® (BC533) portable scale was used. 
The procedure was performed with the student 
standing barefoot on the metal surface conduc-
tive equipment according to the manufacturer’s 
guidelines. Percent body fat cutoff points fol-
lowed guidelines by Lohman16. 

The measurement of height was held in the 
Alturaexata® brand stadiometer with the subject 
standing barefoot, heels together, back straight 
and arms extended alongside the body. Body 
Mass Index (BMI) was calculated according to 
the formula: BMI = weight (kg)/height (m)². 
BMI classification was performed according to 
the cutoff points proposed by the World Health 
Organization in 199817. 

Waist circumference (WC) was measured 
with the student standing, using a non-stretch-
able tape at the midpoint between the iliac crest 
and the outer face of the last rib, and readings 
were made at the time of expiration18. WC values   

greater than 102 cm for men and 88 cm for wom-
en (National Cholesterol Education Program - 
Adult Treatment Panel III - NCEP ATPIII) and 
90 cm for men and 80 cm for women (Interna-
tional Diabetes Federation-IDF and Joint Inter-
im Statement-JIS) were considered indicative of 
risk for cardiovascular diseases19. 

Hip circumference (HC) was obtained in the 
region of the largest circumference between the 
waist and the thigh, with a non-stretchable tape. 
With data from WC and HC, the waist-hip ratio 
(WHR) was calculated. WHR values   greater than 
0.90 for men and 0.85 for women were consid-
ered of risk18.

The waist-to-height (WHtR) was calculat-
ed based on measurements of WC and height. 
WHtR values   greater than or equal to 0.52 for 
men and 0.53 for women were considered of risk 
for CVD18. 

Fasting glucose and lipids (Triglycerides, 
HDL-c) were measured in the ADVIA 1650 
equipment (Bayer CO, USA) and fasting insulin 
in the IMMULITE 2000 (Siemens) unit. 

For the calculation of IR blood glucose levels 
and fasting insulin were used. IR was measured 
by the Homeostasis Model Assessment - Insulin 
Resistance (HOMA-IR) according to the follow-
ing formula: HOMA-IR = insulin (U/mL) x (glu-
cose mg / dL ÷ 18) ÷ 22.5. HOMA-IR estimates 
insulin sensitivity and beta cell function from the 
pancreas20,21. Insulin resistance was defined as 
HOMA-IR > 2,722. 

The diagnosis of MS was completed by the 
NCEP ATPIII, when attended at least three of the 
five following criteria: triglycerides > 150 mg / dl; 
HDL-C < 50 mg/dl in women and < 40 mg/dl in 
men, fasting glucose > 100 mg/dl, waist circum-
ference > 102 cm for men and > 88 cm for women 
and blood pressure > 130x85 mmHg. MS accord-
ing to IDF was defined when waist circumference 
> 90 cm for men and > 80 cm for women and 
two of the other above mentioned components 
were present. MS was defined according to JIS as 
the presence of three of the above five mentioned 
criteria with a lower cutoff point for the WC: > 
90 cm for men and > 80 cm for women19. Fol-
lowing IDF recommendations adult criteria was 
used for adolescents ≥ 16 years of age23.

Physical activity was assessed by applying the 
International Physical Activity Questionnaire 
(IPAQ short version). Individuals were classified 
into active or sedentary according to proposed 
IPAQ guidelines24. 
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Statistical analysis

For descriptive analysis, the mean and stan-
dard deviation were calculated for quantita-
tive variables with normal distribution and the 
median and 25th and 75th percentiles for those 
with non-normal distribution. Percentages were 
presented for qualitative variables. Data were 
processed and analyzed in Excel and Stata 12.0. 
Differences in prevalence by sex were tested by 
the chi-square and differences in quantitative 
variables were verified using the Student t test 
or the nonparametric Mann-Whitney test, when 
appropriate. The significance level was set at 0.05. 

The probability of selection for each student 
was calculated for each sampling stage. For the 
first stage it was the ratio between the number of 
students in each class divided by the total num-
ber of subjects offered in each university. For 
the second stage it was the number of students 
interviewed, divided by the number of students 
attending each discipline. These two probabilities 
were then multiplied by each other and then by 
the number of disciplines taken by each student. 
In the statistical analysis we took into account 
stratification according to university type (pub-
lic or private) and the design effect through svy 
commands in Stata. Data were weighted by the 
inverse probability of selection of each partici-
pant. Since 39% of those who participated did not 
attend blood collection, differences in percentage 
of losses according to some variables were evalu-
ated using the chi-square test. To reduce selection 
bias the inverse probability weighting procedure 
also took non-response into account. Variables 
that were associated with participation were 
identified in two-way tables by chi-square tests. 
Then, probabilities of participation in laborato-
rial exams were estimated by logistic regression 
including family income, schooling of the head 
of family, stratum (public or private university), 
religion and health insurance as predictors. The 
final weight wi for individual i used in the anal-
ysis of laboratorial exams was then the product 
of two weights: the inverse of the probability of 
being sampled and the inverse of the probability 
of participation in blood collection.

ethical aspects

This study was approved by the Research 
Ethics Committee of the University Hospital of 
the Federal University of Maranhão. Each par-
ticipant signed the Informed Consent Statement 
Form. 

results

The sample consisted of 968 students, 614 fe-
males (62%) and 354 males (38%). Age varied 
from 16 to 62 years. The median age was 22 years 
for men and 23 years for women. 

 A higher percentage of students had family 
incomes from 2 to 4 minimum wages (35.5%), 
had household heads with secondary education 
(56.3%), belonged to the classes A/B (45.8%) or 
attended private universities (65.6%). Fifty-two 
percent reported being brown/mullato, 82.1% 
were living without a partner, 59.2% profess the 
Catholic religion, and 53% had no health insur-
ance. A small percentage (8.9%) participated in 
the ProUni (University for Everyone Program) 
(Table 1). 

Measures of central tendency (mean or me-
dian) of weight, height, body mass index, waist 
circumference, hip circumference, waist-to-hip 
ratio, waist-to-height ratio, systolic and diastolic 
BP, fasting glucose and triglycerides were higher 
for men compared to women (P < 0.01). Fasting 
insulin, body fat percentage and HDL-cholester-
ol were higher among women than men. Age (p 
= 0.657) and HOMA-IR (p = 0.196), presented 
no statistically significant difference when com-
paring men and women (Table 2).

 Smoking was uncommon (4.3%), but men 
smoked nearly four times more than women 
(8.0% vs 2.1%, p <0.001). Consumption of al-
cohol in the last month was 50.2%, with higher 
consumption among men (58.6%) than among 
women (45%, p = 0.004). The prevalence of 
physical inactivity was 69.6%, whereas women 
were more sedentary (76.1%) than men (59%, 
p <0.001). High fat consumption has been ob-
served in 29.9%, being marginally higher for 
women (32.9%) than for men (25.1%, p = 0.058) 
(Table 3). 

According to BMI, 29.5% were overweight 
and 8.7% obese. The prevalence of obesity was 
higher for men (12%) than for women (6.7%). 
Men also had a higher prevalence of overweight 
(39.1%) than women (23.7%) (p < 0.001). High 
waist-to-hip ratio was observed in 21.1% and 
the waist-to-height ratio was increased in 27.9%, 
with higher values   for men. By body fat percent-
age 23% were obese, with no difference between 
sexes (p = 0.525) (Table 3).

High waist circumference by the NCEP crite-
ria was observed in 13.7% and 36% according to 
IDF, with no difference between sexes. The prev-
alence of MS by the NCEP criteria was 14.9% 
(95% CI 10.5% - 20.7%), being higher for men 
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(22.1%) than for women (10.7%) (P = 0.027). 
By the IDF definition, the prevalence was 18.3% 
(95% CI 14.1% - 23.4%), and also higher in men 
(26.6%) than in women (13.4%) (P = 0.022). For 
the most current criteria, the JIS, the prevalence 
of MS was 20.5% (95% CI 15.8% - 26.0%), nearly 

three times more prevalent in men (32.2%) than 
in women (13.5%) (P < 0.001). The prevalence 
of insulin resistance, measured by HOMA-IR was 
7.3% (95% CI 4.6% - 11.2%) with no statistically 
significant difference between men and women 
(p = 0.636) (Table 4). 

The weighted total prevalence of hyperten-
sion was 27.1%, being much higher   for males 
(46.3%) than for females (15.3%) (p < 0.001). 
Increased fasting glucose was detected in 4.5%, 
with higher percentages for men (7.8%) than 
for women (2.6%) (p = 0.047). Triglycerides 
were elevated in 17.3%. More men (28.7%) than 
women (10.5%) (p = 0.002) presented hypertri-
glyceridemia. Low HDL-cholesterol was detected 
in 61.2%, with no difference between sexes (p = 
0.072) (Table 4). 

Higher prevalences of physical inactivity (p 
= 0.019), obesity according to BMI (p = 0.024), 
high waist-to-hip ratio (p = 0.001), increased 
waist-to-height ratio (p <0.001), increased body 
fat percentage (p = 0.001) were observed among 
students from private compared with those at-
tending public institutions (Table 5). Increased 
waist circumference by the NCEP and the IDF 
criteria (p = 0.007 and p < 0.001, respectively) 
and high triglycerides (p = 0.015) were also high-
er for students attending private institutions (Ta-
ble 6). Prevalence of MS according to the NCEP 
and IR did not differ between students from pub-
lic and private universities. However, according 
to the IDF and JIS criteria, students from private 
institutions had higher prevalences of MS com-
pared to those from public ones (Table 6). 

Table 7 compares characteristics of students 
who did or did not show up for collection of 
blood samples. Greater percentage of losses was 
observed among university students with higher 
family income (p = 0.034), greater education of 
the household head (p = 0.003), from private in-
stitutions (p < 0.001), who had health insurance 
(p = 0.012), from the catholic religion or from 
those who had no religion (p = 0.009).

Discussion

The main findings of this study were high prev-
alences of decreased HDL-C (61.2%), hyperten-
sion (27.1%) and metabolic syndrome (20.5% 
according to JIS). In addition, higher prevalence 
of cardiovascular risk factors were observed in 
male college students and in those attending pri-
vate institutions. It was noteworthy that, in this 
predominantly middle and high-income young 

Variables

Sex
Female
Male

Age (years)
≤ 20
21 to 30
≥30

Family income (minimum wages)a

< 2
2to 4
5to 9
≥ 10

Schooling of the head of familya

College/University Degree
High School
Primary or Middle School

Brazilian Economic Classification
A/B
C
D/E

Stratum
Public
Private

Marital statusa

Without a companion
Consensual union
Married

Skin colora

White
Black
Mullato

Religiona

Catholic
Evangelic
Other
No religion

Health Insurance
Yes
No

Enrolled in ProUnia

Yes
No

n

614
354

284
540
144

90
331
315
217

277
530
145

411
426
131

404
564

798
37

132

289
178
496

552
298

28
88

418
550

73
894

% weighted

62.0
38.0

24.8
58.7
16.5

10.4
35.5
33.4
20.7

28.7
56.3
15.0

45.8
41.1
13.1

34.4
65.6

82.1
3.6

14.3

28.4
19.6
52.0

59.2
29.8

2.3
8.7

47.0
53.0

8.9
91.1

table 1. Characteristics of the university students of 
São Luís, Maranhão, Brazil, 2011-12.

a Totals do not add to 968 because of missing values
ProUni: University for All Program.
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population with a median age of 22 years, the 
prevalence of insulin resistance was 7.3%. 

In a study by Bustos and colleagues, per-
formed in a young population with roughly the 
same age in Limache (L), Chile, and Ribeirão 
Preto (RP), Brazil13, high prevalences of some 
of the components of MS were also observed. 
Low HDL-c was 61.2% in this study, close to the 
value obtained in Limache (66.7%), but higher 
than  the prevalence obtained in RP (42.2%). 
Raised blood pressure was observed in 15.5% in 
Limache and 23.1% in RP whereas in this study 
a higher prevalence was estimated, 27.1%. Ab-
dominal obesity was observed in 19.3% in Lim-
ache and 12.7% in RP whereas in this study its 
prevalence was 13.7%. It is noteworthy that in 
this study the prevalence of smoking was much 
lower (4.3%) than in Ribeirão Preto (17.2%) or 
Limache (56.4%). In contrast, the prevalence of 
a sedentary lifestyle was far greater in this study 
(69.6%) than in Ribeirão Preto (33.2%) or Lim-
ache (38.3%).

Bustos et al.13, using the NCEP ATPIII defi-
nition, showed a 10.1% prevalence of MS in Li-
mache and 7.6% in Ribeirão Preto. In this study, 
the prevalence of MS by the same definition was 
14.9%, higher than the values   observed in these 
studies. These differences could be explained by 
the time of completion of the studies, as the data in 

Limache and Ribeirão Preto are from 2002/2004 
while data in this study are from 2011/2012. In 
addition, these differences might be due to the 
fact that Ribeirão Preto and Limache samples 
were drawn from the entire population whereas 
this study sample was drawn from the popula-
tion of university students that tend to be better 
off. Yet paradoxically in this study the prevalence 
of RI was 7.3%, which is much lower than that 
observed in Ribeirão Preto in 2002/2004 (13.9%) 
and Limache (34.5%). Differences in the cutoff 
points used (IR > 2.7 in this study and IR > 2.53 
in the other studies) would not explain such large 
differences. In Ribeirão Preto, the prevalence of 
MS was higher among men, which agrees with 
data from this study. However, the prevalence of 
IR in Ribeirão Preto was also higher among men, 
while in this study there was no difference by sex. 

In a study of 2,130 adults aged greater than 
18 years old in Brasilia, a 32% prevalence of MS 
by the JIS criterion24 was observed. The preva-
lence of MS in the previous study in the youngest 
age group (18-24 years) was 24.8%, higher than 
that found in this study by the same criterion 
(20.5%). In Brasilia, although there was no dif-
ference in prevalence between men and women, 
among women, however, higher education was a 
protective factor for metabolic syndrome25. We 
found that in this population of high education 

P-valuea

0.657
< 0.001
< 0.001
< 0.001
< 0.001

0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.010
0.008

< 0.001
< 0.001

0.196

Variables

Age (years)b

Weight (kg)b

Height (cm)c

Body mass index (Kg/m2)b

Waist circumference (cm)c

Hip circumference (cm)c

Waist-to-hip ratioc

Waist-to-height ratioc

Body fat percentagecd

Systolic blood pressure (mmHg)²
Glycemia (mg/dl)b

Insulinemia (mU/mL)b

Triglycerides (mg/dl)b

HDL-cholesterol (mg/dl)c

HOMA-IRb

table 2. Distribution of quantitative variables among university students by sex, São Luís, Maranhão, Brazil, 
2011-12.

a P value calculated by the Student’s t test when variables presented normal distribution or the Mann-Whitney test otherwise; 

b Variables with non-normal distribution: values represent median (25th percentile – 75th percentile); c Variables with normal 
distribution: values represent mean (standard deviation); d Body fat percentage estimated by bipolar bioelectrical impedance.
HDL: High Density Lipoprotein; HOMA –IR:  Homeostasis Model Assessment  - insulin resistance.

Females

23 (21-28)
58.3 (51.9-64.9)

159.7 (6.1)
22.7 (20.4-25.5)

76.7 (10.5)
97.5 (8.2)

0.78 (0.07)
0.48 (0.07)

26.2 (8.1)
111.5 (104.5-119)

82 (77 - 87)
3.59 (2 - 7.23)

77 (55-105)
47.0 (11.3)

0.73 (0.41-1.54)

Males

22 (21-27)
74.9 (65.8-84.2)

172.3 (6.4)
25.2 (22.6-27.9)

87.3 (11.9)
100.6 (8.1)
0.86 (0.07)
0.51 (0.07)

19.6 (7.5)
127 (120.5-134.5)

87 (83 - 93)
2.4 (2 – 6.06)
101 (73-160)

38.9 (8.0)
0.60 (0.43-1.34)
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students, women had a lower prevalence of MS 
than men. 

In another population-based study in Vitória 
with adults aged 25 to 64 years in 1999 and 2000, 
the prevalence of MS by the NCEP definition was 
29.8%, with no difference between sexes26. The 
prevalence of MS by the NCEP criterion among 
25-34 year olds (15.8%) in Vitória was very sim-
ilar to that observed in this study for the younger 
age group (14.9%). Another study by Marquez-
ine et al.27 with the urban population of Vitoria, 
found a lower prevalence of MS by the NCEP in 
the young age group, 12.3% for the age group 

25-35 years, compared to this study. In this study, 
the prevalence of MS by the NCEP was higher 
for males (22.1%) than for females (10.7%, p = 
0.019), which differs from most studies that did 
not find a significant difference in the prevalence 
of MS according to sex. 

The high prevalence of MS among male col-
lege students in the sample studied in São Luís, 
may be explained by the fact that the student 
population is composed of individuals of higher 
income and education. The worse cardiovascular 
risk profile observed in men seems to be a por-
trait of the most advantaged social groups. At the 

P-valuea 

<0.001

0.004

<0.001

0.058

<0.001

0.023

0.002

0.525

Variables

Smoking
Yes
No
Ex-smoker

Alcohol Consumption in the last month
Yes
No

Physical activityb

Sedentary
Sufficient
Active

Block scorec

Normal 
High

Nutritional status – Body mass index
Low weight
Eutrophic
Overweight
Obesity

Waist-to-hip ratiod

Normal
High

Waist-to-height ratioe

Normal
High

Body fat percentagef

Obesity
Normal
Malnutrition

table 3. Lifestyle and anthropometric variables among university students according to sex, São Luís, Maranhão, 
Brazil, 2011-12.

a P value calculated by the chi-square test; b Physical activity evaluated and classified according to guidelines from the International 
Physical Activity Questionnaire; c Block score – high fat consumption - score > 27; d High waist-to-hip ratio ≥ 0.90 for males and 
≥ 0.85 for females; e High waist-to-height ratio ≥ 0.53 for males and ≥ 0.52 for females; f Body fat percentage measured by bipolar 
bioelectrical impedance – obesity ≥ 25% for men and ≥ 32% for women, malnutrition < 6% for men and < 8.9% for women.

  n

16
572

23

256
358

454
100

60

411
199

57
381
134

42

523
91

493
121

154
448

12

% 
weighted

2.1
95.1

2.9

45.0
55.0

76.1
15.3

8.6

67.1
32.9

9.1
60.6
23.7

6.7

83.4
16.6

79.0
21.0

24.3
73.7

2.0

Females

  n

25
305

18

199
155

216
70
68

251
103

13
175
132

34

269
85

232
122

62
284

8

% 
weighted

8.0
86.8

5.3

58.6
41.4

59.0
18.8
22.2

74.9
25.1

3.0
45.8
39.1
12.0

71.5
28.5

60.9
39.1

21.0
77.8

1.3

Males

  n

41
877

41

513
455

670
170
128

662
302

70
556
266

76

792
176

725
243

216
732

20

% 
weighted

4.3
92.0

3.8

50.2
49.8

69.6
16.6
13.8

70.1
29.9

6.8
55.0
29.5

8.7

78.9
21.1

72.1
27.9

23.0
75.2

1.8

total
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P-valuea 

0.512

0.550

<0.001

0.047

0.002

0.072

0.027

0.022

<0.001

0.636

Variables

Waist circumference by the NCEP 
definitionb

Normal
High

Waist circumference by the IDF 
definitionc

Normal
High

Hypertensiond

No
Yes

Glycemiae

Normal
High

Triglyceridesf

Normal
High

HDL-cholesterolg

Normal
Low

Metabolic Syndrome – NCEP
No
Yes

Metabolic Syndrome–IDF
No
Yes

Metabolic Syndrome –JIS
No
Yes

Insulin Resistance – HOMA-IRh

No
Yes

table 4. Metabolic syndrome and its components, and insulin resistance among university students according to 
sex, São Luís, Maranhão, Brazil, 2011-12.

a P value calculated by the chi-square test; b High waist circumference according to the NCP criterion ≥ 102 cm for males and ≥ 88 
cm for females; c High waist circumference according to the IDF criterion ≥ 90 cm for males and ≥ 80 cm for females; 
d Hypertension – systolic blood pressure ≥ 130 mmHg  and/or diastolic blood pressure ≥ 85 mmHg; e Hyperglycemia ≥100 mg/dl; 
f Hypertriglyceridemia ≥ 150; g Low HDL-cholesterol < 40 mg/dl for men and < 50 mg/dl for women; h HOMA –IR: Homeostasis 
Model Assessment  - insulin resistance > 2.7.
HDL: High Density Lipoprotein; NCEP: National Cholesterol Education Program; IDF: International Diabetes Federation; JIS: Joint 
Interim Statement.

  n

525
89

416
198

536
77

371
11

349
32

122
260

351
29

340
40

339
41

355
27

% 
weighted

85.1
14.9

65.0
35.0

84.7
15.3

97.4
2.6

89.5
10.5

35.3
64.7

89.3
10.7

86.6
13.4

86.5
13.5

92.1
7.9

Females

  n

325
29

237
117

205
149

201
12

177
34

97
114

184
26

175
35

168
42

199
13

% 
weighted

88.2
11.8

62.3
37.7

53.7
46.3

92.3
7.8

71.3
28.7

44.9
55.2

77.9
22.1

73.4
26.6

67.8
32.2

93.7
6.3

Males

  n

850
118

653
315

741
226

572
23

526
66

219
374

535
55

515
75

507
83

554
40

% 
weighted

86.3
13.7

64.0
36.0

72.9
27.1

95.5
4.5

82.7
17.3

38.9
61.2

85.1
14.9

81.7
18.3

79.6
20.5

92.7
7.3

total

University of Kansas, in the United States, men 
were more obese, more hypertriglyceridemic and 
hypertensive than women28, in accordance with 
findings from this study.

This study also showed that in this popula-
tion of university students, composed predom-
inantly of middle and high-income individuals, 
paradoxically, men were more obese than wom-
en, despite being more physically active and hav-
ing a lower percentage of high fat intake. Part of 

the explanation for this apparent paradox could 
be a higher intake of carbohydrates by men, but 
unfortunately, we did not obtain this informa-
tion. As this is a cross-sectional study, anoth-
er possible explanation is that men being more 
obese have so practiced more physical activities 
and ate less fat, trying to lose weight. The associ-
ation between low fat intake and a less sedentary 
lifestyle with worse cardiovascular risk profile 
among men would then be explained by reverse 
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P-valuea 

0.347

0.340

0.019

0.576

0.024

0.001

<0.001

0.001

Variables

Smoking
Yes
No
Ex-smoker

Alcohol Consumption in the last month
Yes
No

Physical activityb

Sedentary
Sufficient
Active

Block scorec

Normal 
High

Nutritional status – Body mass index
Low weight
Eutrophic
Overweight
Obesity

Waist-to-hip ratiod

Normal
High

Waist-to-height ratioe

Normal
High

Body fat percentagef

Obesity
Normal
Malnutrition

table 5. Lifestyle and anthropometric variables among university students attending public or private 
institutions, São Luís, Maranhão, Brazil, 2011-12.

a P value calculated by the chi-square test; b Physical activity evaluated and classified according to guidelines from the International 
Physical Activity Questionnaire; c Block score – high fat consumption - score > 27; d High waist-to-hip ratio ≥ 0.90 for males and 
≥ 0.85 for females; e High waist-to-height ratio ≥ 0.53 for males and ≥ 0.52 for females; f Body fat percentage measured by bipolar 
bioelectrical impedance – obesity ≥ 25% for men and ≥ 32% for women, malnutrition < 6% for men and < 8.9% for women.

  n

13
375

11

173
231

262
86
56

282
121

29
257

95
23

355
49

327
77

61
332

11

% 
weighted

3.6
93.9

2.5

46.7
53.3

62.6
22.1
15.3

71.8
28.2

6.7
62.3
25.2

5.7

86.4
13.6

81.2
18.8

15.6
82.4

2.0

Public

  n

28
502

30

282
282

408
84
72

380
181

41
299
171

53

437
127

398
166

155
400

9

% 
weighted

4.6
91.0

4.4

52.0
48.0

73.3
13.7
13.0

69.2
30.8

6.8
51.1
31.8
10.3

74.9
25.1

67.3
32.7

26.9
71.5

1.6

Private

causality. Another possibility is that women are 
more concerned with their body image and even 
being more sedentary, have a lower cardiovascu-
lar risk by adhering to a healthier diet. 

The prevalence of hypertension in this study 
(27.1%) was higher than that observed by Simon 
et al.29 (23.5%), Mascena et al.10 (15.8%) and 
Martins et al.30 (9.7%) in university samples of 
similar age. In another population-based study 
conducted in São Luís, in adults with a mean age 
of 39.4 (± 16.6) years, high prevalence of hyper-
tension was found in 27.4%31. The big difference 
in the prevalence of hypertension among men 

(46.3%) and women (15.3%) detected in this 
study, was probably due to the fact that most risk 
factors for cardiovascular disease are more prev-
alent in males than females. This difference was 
also found in other studies10,30,31.

We found a very high prevalence of low 
HDL-C (61.2%). High prevalence of low HDL-C 
is associated with increased waist circumference 
and a sedentary life style32, and both were highly 
prevalent in the current study (36.0% and 69.6%, 
respectively). In some studies, a high prevalence 
of low HDL-C was also observed, although small-
er than that found in the present stud: 44.1% in a 
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P-valuea 

0.007

<0.001

0.863

0.351

0.002

0.228

0.115

<0.001

0.016

0.922

Variables

Waist circumference by the NCEP 
definitionb

Normal
High

Waist circumference by the IDF 
definitionc

Normal
High

Hypertensiond

No
Yes

Glycemiae

Normal
High

Triglyceridesf

Normal
High

HDL-cholesterolg

Normal
Low

Metabolic Syndrome – NCEP
No
Yes

Metabolic Syndrome–IDF
No
Yes

Metabolic Syndrome –JIS
No
Yes

Insulin Resistance – HOMA-IRh

No
Yes

table 6. Metabolic syndrome and its components, and insulin resistance among university students attending 
public or private institutions, São Luís, Maranhão, Brazil, 2011-12.

a P value calculated by the chi-square test; b High waist circumference according to the NCP criterion ≥ 102 cm for males and 
≥ 88 cm for females; c High waist circumference according to the IDF criterion ≥ 90 cm for males and ≥ 80 cm for females;                         
d Hypertension – systolic blood pressure ≥ 130 mmHg  and/or diastolic blood pressure ≥ 85 mmHg; e Hyperglycemia ≥100 mg/dl; 
f Hypertriglyceridemia ≥ 150; g Low HDL-cholesterol < 40 mg/dl for men and < 50 mg/dl for women; h HOMA –IR: Homeostasis 
Model Assessment  - insulin resistance >2.7.
HDL: High Density Lipoprotein; NCEP: National Cholesterol Education Program; IDF: International Diabetes Federation; JIS: Joint 
Interim Statement.

  n

375
29

312
92

309
95

 
306

12
 

294
21

 
125
192

 
295

20
 

292
23

 
287

28
 

298
20

% 
weighted

91.4
8.6

76.6
23.4

72.4
27.6

96.8
3.3

91.5
8.5

44.8
55.2

90.9
9.1

91.7
8.3

88.7
11.3

92.5
7.5

Public

  n

475
89

341
223

432
131

266
11

232
45

94
182

240
35

223
52

220
55

256
20

% 
weighted

83.6
16.4

57.3
42.7

73.2
26.8

94.8
5.2

77.9
22.1

35.6
64.4

81.9
18.1

76.3
23.7

74.6
25.5

92.9
7.1

Private

rural area of Minas Gerais, Brazil33, and 21.1% in 
adults aged 30-39 years in São Carlos, São Paulo, 
Brazil29. 

A higher prevalence of cardiovascular risk 
factors found among students from private com-
pared to those who attend public institutions 
can be justified by the higher income of students 
from private universities. National studies show 
a higher prevalence of overweight (p = 0.004)34 

and increased waist circumference (p = 0.008)35 
in high-income individuals. 

Among the strengths of this study we outline: 
it is a population-based sample of young adults, 
age at which few population studies have been 
conducted in Brazil. The percentage of losses was 
satisfactory (24.1%). Participation rate was high-
er for students from public (78%) than private 
(72%) institutions. However, the participation 
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P-valuea

0.707

0.921

0.034

0.003

0.259

<0.001

0.062

0.845

0.009

0.012

Variables

Sex
Female
Male

Age (years)
≤ 20
21 to 30
≥ 30

Family income (minimum wages)
< 2
2 to 4
5 to 9
≥ 10

Schooling of the head of family
College/University Degree
High School
Primary or Middle School

Brazilian Economic Classification
A/B
C
D/E

Stratum
Public
Private

Marital status
Without a companion
Consensual union
Married

Skin color
White
Black
Mullato 

Religion
Catholic
Evangelic
Other
No religion

Health Insurance
Yes
No

table 7. Comparison of some characteristics between those who did or did not attend blood collection, São Luís, 
Maranhão, Brazil, 2011-12.

a P value calculated by the chi-square test.

Yes 
% weighted

58.2
56.2

59.1
56.8
57.2

61.5
62.3
61.0
44.7

51.3  
55.6  
74.9  

53.2 
59.8  
64.5 

79.3 
46.0

57.9  
33.4  
60.5  

56.7 
55.4   
58.5 

54.5  
64.9 
69.4 
47.9  

51.2 
62.9 

No
% weighted

41.8
43.8

40.9
43.2
42.8

38.5
37.7
39.0
55.4

48.7
44.4
25.1

46.8
40.2
35.5

20.7
54.0

42.1
66.6
39.5

43.3
44.6
41.5

45.5
35.1
30.6
52.1

48.8
37.1

attended blood collection

rate for laboratory examinations was low, 61%, 
being higher for public (78%) than private (49%) 
universities. Fewer university students with high-
er family income, higher educational level of 
household head, private institutions, from cath-
olic backgrounds, who had no religion or who 
had health insurance attended blood collection. 
Due to the smaller percentage of attendance for 

laboratory tests, prevalences were weighted by 
the inverse probability of selection of each indi-
vidual, taking non-response into account. It has 
been shown that in the presence of losses, inverse 
probability weighting is a method that reduces 
selection bias36. Prevalence of MS according to 
JIS was 18.1% and increased to 20.5% after in-
verse probability weighting taking non-response 
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into account was used, which shows that this 
method was able to attenuate underestimation of 
MS in the population. Even with this correction 
it is still possible that the prevalence of MS is un-
derestimated in this study if not all predictors of 
participation in laboratorial exams were includ-
ed in the logistic regression model.
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conclusion
 
High prevalences of metabolic syndrome (20.5% 
according to the JIS definition), insulin resistance 
(7.3%) and other cardiovascular risk factors were 
found in this young population. This suggests 
that the burden of these diseases in the future will 
be increased, especially among men and students 
from private universities.
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