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ABSTRACT

Introduction: Obesity is determined by energy imbalance between consumed calories and spent calories. The projection is that, in 2025,
about 2.3 billion adults are overweight and over 700 million obese and this is largely associated with an increase in the prevalence of
chronic non-communicable diseases. Objectives: The objective of the study was to identify the biological and social-behavioral factors
associated with the prevalence of overweight /obesity in a sample of young university students. Method: The study was approved by
the Research Ethics Committee of the Federal University of Amazonas. A cross-sectional study was conducted in which were evaluated
174 participants with a mean age of 21 (+ 4.3) years, from Federal University of Amazonas, academics of the Physiotherapy and Physical
Education Courses. A self-administered questionnaire, that included personal and behavioral data, anthropometric data and blood
pressure measurements, was applied. In addition, blood was collected to analyze the lipid profile, glycemia, glycated hemoglobin
and insulin and cytokines. The Poisson regression model was used, considering in the final model those variables with p< 0.05.
Results: The study showed that 42% (n=73) of the evaluated individuals were overweight/obese. The variables significantly associated
with overweight/obesity after Poisson analysis were elevated diastolic blood pressure, elevated hip circumference, elevated high neck
circumference, and alcohol consumption. Conclusion: It was observed in the study that the behavioral and anthropometric determinants
were significantly associated with the increase in the prevalence of overweight/obesity in the sample evaluated. It should be noted that
alcohol consumption, from one to five times a week, was significantly associated with the prevalence analyzed.
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INTRODUCTION

Obesity can be defined as a disease characterized by
excessive accumulation of body fat, leading to repercussions
on health, with significant loss in quality and quantity of
life ™. Overweight is a precursor state of obesity, in which the
proportion between weight and height of the individual is
above the desirable, occurring when the caloric consumption
exceeds the energy expenditure 2.

The growing number of overweight and obesity is a major
public health problem worldwide, and this is one of the main
risk factors for the development of chronic non-communicable
diseases (CNCD), such as cardiovascular diseases ©). Latin
America, including Brazil, over the last 20 years, has shown a
rapid epidemiological and nutritional transition marked by the
increase in the prevalence of obesity in the various strata of
the population, in the various economic classes, and practically
in all age groups “.

According to the National Health Survey (PNS, 2013) of the
Brazilian Institute of Geography and Statistics (IBGE), more
than 82 million of people over 18 years old are overweight ),
and according to the World Health Organization (OMS), in
2014, more than 1.9 billion adults of 18 years of age or older
were overweight. Of these, more than 600 million adults were
obese. The projection is that, in 2025, about 2.3 billion adults
are overweight and over 700 million obese ©. Overweight
and obesity are linked to more deaths around the world than
underweight. A cross-sectional study conducted at the health
campus of the University of Pernambuco with a sample of
240 students with 18 to 22 years observed that obesity and
overweight were prevalent in 1.2% and 9.2% of the students,
respectively @,

Obesity is the most common form of malnutrition,
contributing to the emergence of various comorbidities ©,
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Concurrently to the process of its installation, can also
occur the development of metabolic abnormalities, such
as excessive increase of triglycerides, total cholesterol, low
density lipoproteins and glucose . In this accumulation, both
eating and lifestyle habits, sociological factors and metabolic
and neuroendocrine changes, as well as hereditary genetic
components are involved ©). The risks for these CNCDs increase
according to the body mass index (BMI) ©., The National Health
and Nutrition Examination Study Survey Il (NHANES I11),
which involved more than 16,000 participants, aimed to
provide national health estimates for the population of the
United States and found association of obesity with increased
prevalence of type 2 diabetes, gallbladder disease, coronary
artery disease, systemic arterial hypertension, osteoarthrosis
and dyslipidemia @9,

There are still few studies in Brazil that analyze the
prevalence of overweight/obesity in the Brazilian population of
young university students. In view of the above, this study aimed
to identify the association of biological and social-behavioral
factors to the prevalence of overweight/obesity in a sample of
young Brazilian university students from Manaus, Amazonas.

METHODS

Study design and population

This is a cross-sectional study, in which all the students
who attended the Federal University of Amazonas in Physical
Therapy and Physical Education courses were eligible.
People with physical disabilities that made impossible the
anthropometric and the pregnant evaluation were excluded.
The students were informed of the study and only the
participants who agreed and signed the informed consent
form were included. Students were interviewed within the
university at a previously scheduled time.

The study was carried out in accordance with the
instructions contained in Resolution 196/96 of the National
Health Council of the Ministry of Health and the Ibero-Latin
American Declaration on Ethics and Genetics and approved
by the Research Ethics Committee of the Federal University
of Amazonas with protocol number 477.327 in a meeting of
20/11/2013.

Evaluation methods

Participants answered a questionnaire that included
personal data, antecedents of family diseases (father, mother
and siblings), and behavioral habits such as: use of dietary
supplements and previous use of anabolic steroids, smoking,
alcohol consumption and frequency of consumption per week,
hours of daily sleep, time for leisure activities and physical
activity.

For the classification of overweight and obesity, BMI
was used, obtained by the ratio weight/ height? (kg/m?) and
defined from the body mass measurement on a properly
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calibrated anthropometric mechanical scale (Balmak)
and stadiometer. The examination was conducted with
individuals barefoot, wearing light clothing. The classification
of individuals followed the criteria of the National Institutes
of Health ®¥, which classifies the individual as underweight
when his BMI is less than 18.5 kg/m?, appropriate when it is
between 18.5 and 24.9 kg/m?, overweight when it is between
25.0 and 29.9kg/m? and obesity when the BMI is greater than
or equal to 30.0 kg/m?2. In this study, the BMI was considered
a dichotomous variable, being considered BMI>25.0kg/m? for
classification of overweight/obesity.

Abdominal circumference (AC) was measured in centimeters
using an inextensible tape measure. The measurement was
performed using half the distance between the anterior
superior iliac crest and the last rib at the end of expiration.
The normal variation of AC was used by the National Cholesterol
Education Program "2, For the classification of the participants
with altered indexes, the reference values of <102 cm to males
and <88 cm to females **4), Hip circumference was obtained
placing the tape measure around the hip region in the area
with the greatest protuberance. To evaluate the body fat
distribution, epidemiological studies have used, since the 70’s,
the waist-hip ratio (WHR), obtained by dividing the waist and
the hip parameters (cm). Among the points of cut established
to discriminate adequate values of WHR, the most used has
been 0.8 for females and 1.0 for males *%)

The neck circumference (NC) was measured at the base
of the neck, at the height of the cricothyroid cartilage.
In men with prominence, the circumference of the neck was
measured below prominence. As to the classification of the
circumference of the neck, were used the values <39 cm
(normal) and >39 cm to males (high) or <35 cm (normal) and
>35 cm (high) to females 4,

Blood pressure (BP) was measured in the right arm after
sitting for five minutes. Values were considered altered when
systolic BP was above 140mmHg and/or diastolic above
90mmHg, according to “VI Diretriz Brasileira de Hipertensdo
Arterial (2010)”.

Blood dosages

After the interviews and the anthropometric and BP
measurements, participants were instructed on the fasting
(12 hours) for the blood test. Prior to the examination,
participants were interviewed to verify the compliance of
the fast. The collection was performed in a standardized way
and the blood samples were analyzed in a single laboratory.
The laboratory tests performed were: lipid profile, glycemia,
glycated hemoglobin and insulin. The lipidogram included
the determination of total cholesterol, HDL-cholesterol,
LDL-cholesterol, VLDL-cholesterol, and triglycerides.

According to the V Diretriz Brasileira de Dislipidemia 9, the
reference values of the lipidogram are ideal total cholesterol
(TC) <200mg/dL; ideal low density lipoprotein colesterol (LDL-C)
<160mg/dL; very low density lipoprotein colesterol (VLDL-C)
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<30 mg/dL; ideal high density lipoprotein colesterol (HDL-C)
>40mg/dL and ideal triglycerides (TG) <150mg/dL. The values
of plasma glucose (in mg / dL) considered for diagnosis of
diabetes mellitus and its preclinical stages are normal blood
glucose < 100 mg/dL 7. The reference values for glycated
hemoglobin considered normal are levels from 4% to 6% 8.

The HOMA-IR index, classic indicator of insulin resistance
according to BMI, was calculated establishing mean values
of 1.2 + 0.65 to BMI <25 kg/m?; 1.8 + 0.98 to BMI between
25to30kg/m?and 2.9 + 1.6 to BMI >30 kg/m? %, The dosages
of the cytokines were made in the serum, by Citometric Bead
Array (CBA), using multiplex kit. Inflammatory cytokines
(IL-2, IL-6, TNF-a), the standard Th2 (IL-4), Th1 (IFN-y) and
suppressor (IL-10) were quantified.

Statistical Analysis

The categorical variables were used as dichotomous to
better fit of the statistical tests. The chi-square test or Fisher’s
exact test, when necessary, was used for the categorical
variables, and the Mann-Whitney test for the continuous
variables. For the overweight / obese outcome in comparison
with those considered normal, was performed the Poisson
regression model with robust variance by the stepwise forward
strategy. It was considered as strategy of selection of variables
those with p<0.10 in bivariate, in the order of the value of P,
and remained in the final model those variables with p<0,05
after adjustment of the others. Statistical significance was
considered as p<0.05 and confidence intervals of 95% (Cl 95%).

),
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RESULTS

The study obtained a sample of 174 individuals and the
prevalence of overweight or obesity found was 42% (n=73).
Mostly of the sample was consisted of women (62.6%), single
(87.7%), adept to physical activity (81.6%), non-smokers
(97.7%), and who reported no use of supplements (90.2%)
and anabolic (100%), and the mean age in years was
21 + 4.3. According to the bivariate analysis, those with
the highest prevalence of overweight/obesity were: male,
smokers, alcohol users, high waist and neck circumference,
high systolic and diastolic blood pressure, triglyceride
and high VLDL. An association of overweight/obesity was
observed for the self-reported diseases: diabetes mellitus and
hypercholesterolemia or hypertriglyceridemia and elevated
NC. The characteristics of the participants analyzed in the
study are described in table 1.

The table 2 shows the mean, standard deviation and value
of p of the continuous variables analyzed in the sample, and
only hip circumference and insulin presented significant
difference between averages.

Table 3 presents the final regression model. It is
observed that the variables significantly associated with
overweight / obesity in the sample are: elevated diastolic blood
pressure (RP=1.11; 1.01-1.23 [IC95%)]); high neck circumference
(RP=1.21; 1.01-1.34 [IC95%]); alcohol consumption (RP=1.15;
1.06-1.25 [IC95%]), and high hip circumference (RP=1.01;
1.01-1.02 [IC95%)]).

Table 1 - Distribution of prevalence of overweight/obesity for dichotomous variables.

Variable Norr;a(;v:()eight Overwi:g(::{;)besity NT(();;I:) Value of P
Total 101 (58.0) 73 (42.0) 174 (100.0)
Gender 0.01
Female 71(65.1) 38 (34.9) 109 (62.6)
Male 30 (46.2) 35(53.8) 65 (37.4)
Marital status 0.46
Married 9 (50) 9 (50) 18 (10.3)
Single 92 (59) 64 (41) 156 (89.7)
Use of supplements 0.65
Yes 9(52.9) 9(47.1) 17 (9.8)
No 92 (58.6) 65 (41.4) 157 (90.2)
Current use of anabolic -
Yes - - -
No 101 (58) 73 (42) 174 (100)
Pre-use of anabolic 0.10
Yes 2(28.6) 5(71.4) 7(4)
No 99 (59.3) 68 (40.7) 167 (96)

* Proportion in line (prevalence).f Proportion in the column, according to distribution in the sample. RCQ— Waist-hip ratio; BMI - Body Mass Index; SBP —Systolic
Blood Pressure; DBP — Diastolic Blood Pressure; LDL- Low density lipoprotein; HDL- High density lipoprotein.
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Table 1 - Continued...

Variable Norn|\1‘a(l%msight 0verwi:g(?;4)0besity NT(()‘:;) Value of P

Smoke 0.01
Yes 0(0) 4 (100) 4(2.3)
No 101 (59.8) 68 (40.2) 169 (97.7)

Practice of Physical activity 0.82
>150 min/week 83 (58.5) 59 (41.5) 142 (81.6)
<150 min/week 18 (56.2) 14 (43.8) 32(18.4)

Alcohol consumption 0.06
Yes 24 (42.9) 32(57.1) 56 (32.4)
No 76 (65) 41 (35) 117 (67.6)

Hours of sleep 0.29
>8hs 18 (66.7) 9(33.3) 27 (15.7)
<8hs 81 (55.9) 64 (44.1) 145 (84.3)

Family hypertension 0.27
No 58 (56.9) 44 (43.1) 102 (62.6)
Yes 40 (65.6) 21(34.4) 61 (37.4)

Family Heart Disease 0.96
No 91 (58.3) 65 (41.7) 156 (90.2)
Yes 10 (58.8) 7(41.2) 17 (9.8)

Family Stroke 0.23
No 97 (59.1) 67 (40.9) 164 (94.3)
Yes 4 (40) 6 (60) 10(5.7)

Diabetes mellitus familiar 0.18
No 84 (60) 56 (40) 140 (82.4)
Yes 14 (46.7) 16 (53.3) 30(17.6)

Family Cholesterol 0.05
No 65 (64.4) 36 (35.6) 101 (60.8)
Yes 32(49.2) 33 (50.8) 65 (39.2)

Leisure time 0.69
No 25 (55.6) 20 (44.4) 45 (25.9)
Yes 76 (58.9) 53 (41.1) 129 (74.1)

Waist Circumference 0.001
Appropriate 101 (61.2) 64 (38.8) 165 (95.4)
Changed 0(0) 8 (100) 8 (4.6)

WHR 0.17
Appropriate 100 (59.2) 69 (40.8) 169 (97.7)
Changed 1(25) 3(75) 4(2.3)

Neck Circumference 0.00
Appropriate 98 (70) 42 (30) 140 (80.9)
Changed 3(9.1) 30(90.9) 33(19.1)

SBP 0.00
Appropriate 96 (63.6) 55 (36.4) 151 (87.3)
Changed 5(22.7) 17 (77.3) 22 (12.7)

* Proportion in line (prevalence).¥ Proportion in the column, according to distribution in the sample. RCQ— Waist-hip ratio; BMI - Body Mass Index; SBP — Systolic
Blood Pressure; DBP — Diastolic Blood Pressure; LDL- Low density lipoprotein; HDL- High density lipoprotein.
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Table 1 - Continued...
Variable Norn&a(;ﬁmsight 0verwi:g(?;4)0besity NT(()‘:;) Value of P
DBP 0.00
Appropriate 94 (67.6) 45 (32.4) 139 (80.3)
Changed 7(20.6) 27 (79.4) 34 (19.7)
Glucose 0.83
Appropriate 96(57.5) 71 (42.5) 167 (98.8)
Changed 1(50) 1(50) 2(1.2)
Triglycerides 0.00
Appropriate 96 (62.3) 58 (37.7) 154 (90.1)
Changed 3(17.6) 14 (82.6) 17 (9.9)
Cholesterol 0.22
Appropriate 92 (59.4) 63 (40.6) 155 (89.6)
Changed 8 (44.4) 10 (55.6) 18 (10.4)
HDL 0.18
Appropriate 85 (59.9) 57 (40.1) 142 (82.6)
Changed 14 (46.7) 16 (53.3) 30(17.4)
LDL 0.38
Appropriate 98 (58.3) 70 (41.7) 168 (98.2)
Changed 1(33.3) 2 (66.7) 3(1.8)
VLDL 0.00
Appropriate 97 (62.6) 58 (37.4) 155 (90.6)
Changed 2(12.5) 14 (87.5) 16 (9.4)
HOMA-IR 0.60
Appropriate 56 (57.1) 42 (42.9) 98 (61.3)
Changed 38(61.3) 24 (38.7) 62 (38.8)

T Proportion in line (prevalence).¥ Proportion in the column, according to distribution in the sample. RCQ— Waist-hip ratio; BMI - Body Mass Index; SBP — Systolic
Blood Pressure; DBP — Diastolic Blood Pressure; LDL- Low density lipoprotein; HDL- High density lipoprotein.

DISCUSSION

Studies that determine the association of biological,
psychological and behavioral factors with obesity are
important, since it is directly related to a higher morbidity
and mortality. In the present study, it was observed that
high diastolic blood pressure, elevated hip circumference
and high neck circumference were significantly associated
with increased prevalence of overweight / obesity in the
sample evaluated. Alcohol consumption was also significantly
associated with the prevalence analyzed.

The environment has a strong influence on the causes of
overweight and obesity, so if family history does not sentence
the person to being overweight for the rest of their lives, how
they eat and their physical activity habits can do so ©. In our
study, we did not observe any association between family
history and overweight/obesity. However, we observed an
association between alcohol use and overweight/obesity.

There is evidence that abusive consumption of alcohol
contributes in a complex way to the increase of BMI
among male individuals, favoring the storage of lipids and,
consequently, weight gain. This fact was identified in a study
on the patterns of alcohol use and its association with obesity,
in which it was observed that the moderate drinker presented
a 1% chance of being obese when compared to the abstainers.
On the other hand, drinkers who consumed more than four
doses a day had a 46% chance of being obese when compared
to non-drinkers 29

It is important to emphasize that alcohol is also indicated
as an appetite stimulant. Studies that verified the food intake
performed one hour after alcohol intake confirmed this
data Y, Because it has priority in metabolism, alcohol can
alter lipid oxidation, contributing to the fat stores, especially
in the abdominal region 2.

In our study there was no association of sleep hours with
obesity, however several studies indicate that individuals
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Table 2. Distribution of prevalence of overweight/obesity according to
continuous variables.

),

Variable Mean ;:I?:;;: P

Age (years) 0.24
Appropriate 21.49 4.46
Overweight/obesity 22.07 4.49

Hip Circumference (cm) 0.00
Appropriate 94.42 5.86
Overweight/obesity 117.45 104.91

Insulin (LUI/mL) 0.00
Appropriate 45.60 194.59
Overweight/obesity 91.34 273.57

IL-2 (MIF) 0.65
Appropriate 283.44 182.09
Overweight/obesity 247.99 91.91

IL-4 (MIF) 0.95
Appropriate 230.80 206.41
Overweight/obesity 184.29 98.17

IL-6 (MIF) 0.71
Appropriate 318.30 323.57
Overweight/obesity 381.81 734.50

IL-10 (MIF) 0.66
Appropriate 188.66 205.74
Overweight/obesity 150.50 102.87

TNF-a (MIF) 0.09
Appropriate 227.79 226.47
Overweight/obesity 175.75 154.01

IFN-y (MIF) 0.45
Appropriate 170.91 222.12
Overweight/obesity 126.10 110.05

IL-2: Interleukin 2; IL-4: Interleukin 4; IL-6: Interleukin 6; IL-10: Interleukin 10;
TNF-a: Tumor necrosis factor alpha; IFN-y: interferon gamma.

Table 3. Final Poisson regression model for overweight / obesity in the
sample.

Variable adjusted PR Cl 95% P
DBP 0.043
Appropriate 1 _
High 1.11 1.01-1.23
Hip Circumference * 1.016 1.011-1.021 <0.001
Neck Circumference <0.001
Appropriate 1 -
High 1.21 1.01-1.34
Alcohol consumption <0.001
Yes 1 -
No 1.15 1.06-1.25

* Continuous variable

MTP&RehabJournal 2016, 14: 442

who sleep less are more likely to become obese, and that
sleep shortening causes an imbalance in endocrine behavior,
generating an increase in the appetite and hunger, which
may be associated with higher caloric intake and the onset
of obesity 23,

The current population spends much less calorie than it has
spent in 100 years. The practice of physical activity decreases
the risk of atherosclerosis and its consequences besides
helping to control obesity, diabetes and dyslipidemias 4,
Physical exercise, in its various modalities, promotes calorie
burning, muscle toning, improvement of circulation, quality of
sleep, reduction of stress and depression, and prevention of
hypertension, hypercholesterolemia and diabetes . Our study
approached a differentiated sample, since they were students
of Physical Education and Physiotherapy courses, which are
stimulated to the practice of physical activity.

To determine the association between chronic
noncommunicable diseases and obesity, anthropometric
indicators are used: BMI, AC and WHR @, In the literature,
NC has been used as a simple measure that allows the
identification of overweight and obesity and because it
is positively correlated with changes in some metabolic
syndrome factors ?®. The elevated NC leads to an accumulation
of fat molecules in the wall of the carotid arteries, favoring
the development of cardiovascular diseases 7. Stabe et al.,
2013 @8 demonstrated that NC showed correlation with the
BMI and AC in both genders and also significant association
with the risk factors for metabolic syndrome. Generally, people
with a body mass index (BMI) well above normal values have
higher blood pressure (BP) values, as well as higher occurrence
of arterial hypertension @

In the present study, the lack of a probabilistic sampling
process and sample calculation in the selection of participants
may have led to some selection bias for the purposes of
prevalence values, limiting their external validity. However,
the analysis methodology used (Poisson with robust variance)
for the type of study gave good adjustment.

CONCLUSION

Obesity is a multifactorial disease and is one of the most
important risk factors for other diseases and noncommunicable
diseases, such as cardiovascular diseases. The data presented
in the present study confirm the influence of biological,
psychological and behavioral factors on the prevalence of
overweight and obesity. It was observed in the study that the
high diastolic blood pressure, elevated hip circumference and
high neck circumference variables were significantly associated
with overweight/obesity in the sample evaluated. It should be
noted that alcohol consumption, from one to five times a week,
also showed a significant association with the prevalence
analyzed, showing that behavioral habits influenced the
observed overweight.
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