Research Article

Port J Public Health 2023;41:102-110
DOI: 10.1159/000530858

Received: August 21, 2022
Accepted: April 19, 2023
Published online: June 26, 2023

Association between Physical Activity and Sitting
Time Related to Excess Body Weight in Brazilian

University Students

Gerleison Ribeiro Barros? Sueyla Ferreira da Silva dos Santos?

Alynne Christian Ribeiro Andaki® Thiago Ferreira de Sousa

de

@Nucleus of Studies in Physical Activity and Health of the Graduate Program in Physical Education, Federal
University of Triangulo Mineiro, Uberaba, Brazil; Institute of Social Sciences, Education and Animal Science,
Federal University of Amazonas, Parintins, Brazil; “Department of Sports Science, Federal University of Triangulo
Mineiro, Uberaba, Brazil; 9Department of Health Sciences, State University of Santa Cruz, lIhéus, Brazil; ®Graduate
Program in Physical Education, State University of Santa Cruz, lIhéus, Brazil

Keywords
Overweight - Obesity - Body mass index - Epidemiologic effect
modifiers

Abstract

High exposure to sedentary behavior and lower levels of
physical activity can lead to excess body weight (EBW).
The aim of this study was to estimate the prevalence of
EBW and the direct association under the condition of
sociodemographic, university, and behavioral moderat-
ing characteristics, between physical activity and sitting
time related to EBW in Brazilian university students. A
cross-sectional study was carried out with 1,110 univer-
sity students from a federal public institution in Minas
Gerais, Brazil. The outcome was the EBW (body mass
index: >25.0 kg/m?) and the independent variables were
physical activity (insufficiently active and active) and
sitting time (<6 h/day; =6 h/day). Association analyses
were estimated via odds ratio (OR) using binary logistic
regression. The significance level was 5%. The prevalence
of EBW was 27.8%. No direct association was observed
between physical activity and time sitting related to EBW.
However, insufficiently active university students were

more likely to have EBW (OR = 1.91; 95% Cl: 1.06-3.47)
when they did not consume alcoholic beverages, and
university students with a sitting time of =6 h/day had
lower chances of having EBW (OR = 0.62; 95% CI:
0.40-0.95) when they had spent more time at university
(3 years or more). It is concluded that the prevalence
of EBW in university students was high and there
was no direct association between physical activity
and sitting time; however, alcohol consumption and
university time moderated the association with higher
and lower chances of occurrence of EBW in university
students, respectively.
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Resumo

A elevada exposicdo ao comportamento sedentario e
menores niveis de atividades fisicas podem acarretar o
excesso de peso corporal (EPC). Os objetivos deste estudo
foram estimar a prevaléncia de EPC e a associacdo direta e
sob a condicdo das caracteristicas moderadoras socio-
demogréficas, de vinculo com a universidade e compor-
tamentais, entre a atividade fisica e o tempo sentado em
relacdo ao EPC em universitarios brasileiros. Realizou-se
um estudo transversal com 1.110 universitarios de uma
instituicdo publica federal de Minas Gerais, Brasil. O
desfecho foi o EPC (indice de massa corporal:
>25,0 kg/m?) e as variaveis independentes foram a ati-
vidade fisica (insuficientemente ativos e ativos) e o tempo
sentado (<6 horas/dia; >6 horas/dia). As anadlises de
associacdo foram estimadas via Odds Ratio (OR) por
meio da Regressdo Logistica Bindria. O nivel de signifi-
cancia foi de 5%. A prevaléncia de EPC foi de 27,8%. Nao
foi observada associacdo direta entre a atividade fisica e
tempo sentado sob o EPC. No entanto, os universitarios
insuficientemente ativos apresentaram maiores chances
de EPC (OR = 1,91; 1C95%: 1,06 - 3,47), quando nao
consumiam bebida alcodlica e os universitarios com
tempo sentado >6 horas/dia apresentaram menores
chances de EPC (OR = 0,62; IC95%: 0,40 - 0,95), quando
apresentaram maior tempo de universidade (3 anos ou
mais). Conclui-se que a prevaléncia de EPC em universi-
tarios foi elevada e ndo houve associacdo direta entre a
atividade fisica e o tempo sentado em relacao ao EPC,
porém, o consumo de alcool e o tempo de universi-
dade moderaram a associagdo com maiores e menores
chances da ocorréncia de EPC em universitarios,
respectivamente.

© 2023 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

The health of university students represents a construct of
interest to researchers [1], due to the adoption of behaviors
that leave them exposed to chronic non-communicable
diseases during their academic lives [1]. These behaviors
favor the risk of excess body weight (EBW), that is, over-
weight (body mass index [BMI]: 25-29.9 kg/m?) and obesity
(BMI: >30 kg/m?), both in men and women [2, 3], and
research points to increasing prevalence and/or incidence of
EBW in university students [2, 3].

Overweight in Brazilian University Students

Risk behaviors such as insufficient physical activity [1]
and long time spent in sedentary behaviors [4] can be direct
determinants in the development of EBW [1, 4]. Sedentary
behavior is related to energy expenditure in activities that
correspond to <1.5 metabolic equivalents in sitting, reclin-
ing, or lying positions [5]; on the other hand, the minimum
physical activity necessary to obtain benefits must be at least
150 min in moderate intensity or 75 min at a vigorous
intensity or a combination of both intensities [6].

These behaviors at inappropriate levels, in addition to
being directly associated with the EBW [3, 4], may have
their effects modified by other characteristics due to inter-
actions that can maximize or minimize the occurrence of
this outcome. This peculiarity is called the moderating effect
due to a variable that affects the direction and/or strength of
the relationship between the investigated characteristics [7].
Studies have shown that the country where the participants
live represented an important moderator of the association
between physical activity and sedentary time in relation to
EBW, as well as food business points modified the effect of
the association between sedentary time and EBW in elderly
people [8] and that the level of cardiorespiratory fitness
showed interaction with physical activity in association with
EBW in children and adolescents [9].

In view of the information in the literature that shows the
impact of physical activity [3] and sedentary behavior [4] in
relation to EBW, such as obesity in university students [10],
it is essential to characterize the role of possible moderators
in the association of physical activity and sitting time
considering the health risk condition of EBW. Possibly
sociodemographic factors, such as gender (male), the rela-
tionship with the university itself due to exposure to the
academic experience, as well as dietary aspects, such as the
consumption of alcoholic beverages [2, 3, 10], can moderate
this relationship. The study of this topic is extremely relevant
since at least 2.8 million deaths every year result from the
EBW [11] and the information from this type of research
may support the development of programs/projects at the
university and institutional policies focused on EBW. There-
fore, the objectives of this study were to estimate the
prevalence of EBW and verify the direct association, con-
sidering sociodemographic, university, and behavioral mod-
erating variables, between physical activity and sitting time
related to EBW in Brazilian university students.

Materials and Methods

This cross-sectional study is part of the first survey of the study
“Profile of Lifestyle and Quality of Life of Students at the Federal
University of Tridngulo Mineiro (UFTM),” carried out in 2018 ata
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public university in the state of Minas Gerais, Brazil. The research
was approved by the Research Ethics Committee (CEP) of UFTM
with protocol number: 2.402.734. The target population was
university students enrolled in the first academic semester in
presential undergraduate courses at UFTM, Uberaba-MG, during
the day and night shifts.

For the sample size calculation [12], a target population of 5,952
university students, a prevalence of 50% due to a lack of knowledge
of the outcomes, a confidence level of 95%, and an acceptable
sampling error of three percentage points were considered. Finally,
20% were added for losses and another 10% for control of
confounding factors in association studies, based on the study
of repeated surveys with samples of Brazilian university students,
who participated by simple random selection, and observed losses
among 12% and 15% [13] and the research with adults [14], which
used a sample increase of 15% to perform the multivariate analysis.
Thus, in this study, an estimated sample of 1,195 university
students was calculated.

As a way of standardizing the data collection, in March 2018,
the training of the team composed of undergraduate and post-
graduate students in Physical Education at UFTM was carried out.
Subsequently, between the months of April and July of the same
year, the process for data collection was carried out, by verifying
the occurrence of classes and applying the instrument in a similar
way to the volunteers, in small groups of up to 30 people or
individually, on the university premises, thus ensuring a similar
location but on different days of the week.

To ensure the proportional participation of university stu-
dents, the sample was stratified according to the distribution of
university students among the institution’s 25 courses. The
participation process was for convenience. University students
aged 18 years or older were included, regardless of gender and
physical conditions. University students from distance learning
courses, with special enrollment (students with a higher educa-
tion diploma who enroll in undergraduate courses), technical
courses and courses belonging to the Iturama Campus
(Agronomy, Licentiate in Biological Sciences and Chemistry)
were excluded. The Iturama Campus is linked to the UFTM,
which was inaugurated on February 13, 2015, and, due to the little
time of implantation and structure, it was excluded from the
research. These exclusions occurred after tabulating the infor-
mation. Such actions were possible due to the questions inserted
in the instrument.

The information was obtained by self-completion of a question-
naire, with the supervision of a researcher. The instrument consisted
of questions from the Academic Health and Quality of Life In-
dicators (ISAQ-A) [15] questionnaire, validated for Brazilian uni-
versity students, and the International Physical Activity Question-
naire (IPAQ) [16], validated for research with young adults.

The dependent variable was BMI and the outcome was EBW
(=25 kg/m?), calculated using the aforementioned measure-
ments of body mass and height using the standard equation of
the World Health Organization [17]. Height in meters and
body mass in kilograms, both referred to, present satisfactory
levels of reproducibility (by analyzing the Bland-Altman scat-
ter plot, the mean difference being —0.002, 95% CI: —0.006 to
0.003, and mean difference 0.36, 95% CI: -0.19; 0.91), respec-
tively [13] and have concurrent validity with acceptable levels
of sensitivity and specificity [18] for studies with university
students [15, 18].
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The independent variables were the practice of physical
activities and sitting time, measured by the IPAQ [16]. Moderate
to vigorous physical activity (MVPA) per week was classified as
up to 149 min (insufficiently active) and 150 min or more
(active), according to the Physical Activity Guide for the Brazilian
population [6]. The minutes of vigorous-intensity practice were
multiplied by two in the composition of the total time [14]. The
IPAQ measure of physical activity has satisfactory validity
(Spearman correlation, rho = 0.75) in a sample of Brazilian
adults [16].

Sitting time was estimated by the time in the sitting position,
between Monday and Friday, and on a weekend day by calculating
the weighted average on a day of the week, later classified
as <6 h and >6 h a day [19]. This measure has a concurrent
validity level (rho) of 0.79 in Brazilian adults [16] and satisfactory
concurrent validity in Brazilian university students [20] through
the intraclass correlation coefficient (ICC) for the time in the week
(ICC = 0.31) and weekend (CCI = 0.53) [20] compared to the
accelerometer.

The moderating sociodemographic variables were gender
(male and female) and age, which was dichotomized
(18-24 years old and 25 years old or older) based on the
characteristics of the ages of college students who participated
in research on EBW [2] and time at university categorized
according to previously used criteria [10], in up to 2 years,
which corresponds to the first half of the time to complete the
training in the course, and 3 years or more (second half of the
course), since most courses take 4 years to conclude on a regular
basis [10] and period of study (day and night); behavioral
variables were fruit consumption [21] (up to 4 days a week;
5 or more days a week); consumption of vegetables [21] (up to
4 days a week; 5 or more days a week); consumption of fatty red
meat [22] (none and 1 or more days a week); the consumption
of chicken with the skin, without removing the visible fat [22]
(none and 1 or more days a week); consumption of snacks [22]
(none and 1 or more days a week); consumption of soft drinks
or artificial juices [22] (up to 4 days a week and 5 or more days a
week); consumption of alcoholic beverages [23] on one occasion
in the last 30 days, with 5 doses or more for men and 4 doses or
more for women (no and yes).

The information was tabulated in Excel software, version 2013,
and data analysis was performed using the Statistical Package for
the Social Sciences (SPSS), version 24.0. Analyzes of absolute and
relative frequencies, mean and standard deviation (SD) were used.
The association between physical activity and sitting time with
EBW and moderating variables were performed using the odds
ratio (OR) and 95% confidence intervals (95% CI), through binary
logistic regression.

Initially, the crude and adjusted associations between
MVPA and sitting time related to EBW were estimated, and
the adjustment was performed with all moderating variables
simultaneously (sociodemographic, university link, and behav-
iors). After that, the interactions between each behavior (phys-
ical activity and sitting time) were analyzed with each mod-
erating variable isolated and with adjustment for the others in
relation to the outcome. The interaction between physical
activity and sitting time was also analyzed. Of the interactions that
were associated with the outcome, the effects of the association with
the stratification of the analysis by the moderating variable were
observed. The significance level adopted was 5%.

Barros/dos Santos/Andaki/Sousa
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Table 1. Characterization of the sample considering the
sociodemographic, university, and health-related behaviors
variables in university students

Variable N %
Gender

Male 422 38.2

Female 683 61.8
Age

18-24 years 978 88.1

25 or more years 132 11.9
Study period

Night 291 26.2

Day 818 738
University time

Up to 2 years 566 511

>3 years 541 48.9
Fruit consumption

Up to 4 days a week 830 75.1

5 or more days a week 275 249
Consumption of vegetables

Up to 4 days a week 589 533

5 or more days a week 516 46.7
Consumption of fatty red meat

None 114 104

1 day or more 982 89.6
Consumption of chicken with skin

None 457 414

1 or more days a week 648 58.6
Consumption of snacks

None 156 14.2

1 or more days a week 945 85.8
Consumption of soft drinks

Up to 4 days a week 877 79.2

5 or more days a week 231 20.8
Consumption of alcoholic beverages

No 348 314

Yes 759 68.6
MVPA

Active 791 723

Insufficiently active 303 27.7
Sitting time

<6 h a day 265 241

6 h or more per day 834 75.9

MVPA, moderate to vigorous physical activity. Minas Gerais.
2018.

Results

The final sample of this study consisted of 1,110
university students with a mean age of 21.5 years
(SD = 4.2; minimum of 18; maximum of 56). Most
participants were female (61.8%), studied during the
day (73.8%) and with up to 2 years of university study
(51.1%) (Table 1). It was observed that the majority

Overweight in Brazilian University Students

reported consumption of up to 4 days a week of fruits
(75.1%) and vegetables (53.3%). As for the consumption
of fatty red meat, 89.6% of the university students re-
ported this habit, and 58.8% reported the consumption of
chicken with the skin, without removing the visible fat.
Regarding the consumption of snacks and soft drink
consumption for up to 4 days a week, prevalence rates
of 85.8% and 79.2%, respectively, were observed, and
68.6% reported having consumed alcoholic beverages. As
for performing MVPA, 27.7% were insufficiently active,
and 75.9% reported spending 6 h or more in sitting time.
The prevalence of EBW in university students was 27.8%
(shown in Fig. 1).

In the crude and adjusted analyses (Table 2), there was
no direct association between MVPA and sitting time
regarding EBW. However, in the association between
MVPA and EBW, there was interaction in the presence
of alcohol consumption, and between sitting time and
EBW, there was interaction in the presence of
university time.

It was observed that insufficiently active university
students were more likely to have EBW (OR: 1.91;
95% CI: 1.06-3.47) when they did not consume alcoholic
beverages (Fig. 2a). Figure 2b shows that being at uni-
versity for 3 years or more modified the effect of the
association between sitting time and EBW in university
students (OR: 0.62; 95% CI: 0.40-0.95).

Discussion

It was noted in this study that for every 100 university
students, approximately 28 had EBW. There was no
direct association between MVPA and sitting time related
to EBW; however, in the association between MVPA and
EBW, there was an interaction with the consumption of
alcoholic beverages, and in the association between sitting
time and EBW, there was an interaction with the
university time.

In this study, it was observed that the high prevalence
of EBW among university students is like most studies
carried out in different countries, as observed in a recent
systematic review on the subject [2]. The increase in the
prevalence of EBW can occur throughout academic life
[2], both in men and women [2, 3], depending on the time
in the university [2]. This occurrence may be linked to the
proportion of university students who adopt unhealthy
behaviors, such as excessive alcohol consumption, levels
of physical activity below the recommended guidelines,
and inadequate eating habits [1]. Through this study, it is
possible to characterize the need for public health
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Fig. 1. Prevalence of EBW in university students, Minas Gerais, 2018.

policies, as well as institutional actions, aimed at neu-
tralizing the increase in EBW and promote actions aimed
at healthy behaviors.

The direct effect between MVPA and EBW was not
found, which is like the study with Colombian university
students [24]. Results like these are not uncommon
because, due to the study design (cross-sectional), physi-
cally active college students may be on EBW, thus seeking
to maintain body weight. Above all, regular physical
activity is essential to prevent inappropriate weight
gain in university students [2, 22].

Although there was no association between MVPA
and EBW, an interaction was noted in the presence of
alcoholic beverages. The observed effect corresponded by
increasing the chances of EBW for those university
students who did not meet the MVPA recommendations
when they did not consume alcoholic beverages. The
relationship between the consumption of alcoholic bev-
erages and the regular practice of physical activity has
been shown in the literature, even when investigating
social sports practices promoted by university students
[25, 26]. Possibly, the university students who did not
meet the MVPA recommendations were those who were
not involved in social activities that favor the consump-
tion of alcoholic beverages, like sports games or leisure
activities on weekends and festive events; however, these
findings deserve a better understanding regarding the
impact of beverage consumption on the relationship
between MVPA and EBW.
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In this study, there was no direct association between
excessive sitting time and EBW in university students.
This characteristic was also observed in university stu-
dents from South Asian countries [27]. Possibly, remain-
ing in a sitting position, regardless of time, did not
discriminate against EBW among the university students
in this study, as it does not represent one of the main
determining factors for the onset of this condition since,
as observed in a recent systematic review, economic,
psychosocial, and family history can effectively contribute
to EBW [2]. However, it is important to note that sitting
time is an important EBW discriminator in this group [4],
as it is considered that the longer the sitting time, the
lower the caloric expenditure [28], as it corresponds
to <1.5 metabolic equivalents [5] and thus facilitates
weight gain [28], with greater chances of obesity [10].
It is suggested that the reduction of sitting time be
encouraged, providing time in the standing position
and with physical activities, even light ones, as a potential
solution to minimize a sedentary lifestyle and prevent
weight gain and obesity in the long term [28].

This study showed that university students with 6 h or
more of sitting time had lower chances of EBW, with the
presence of longer university experience, that is, 3 years or
more. During the undergraduate course, university stu-
dents spend a lot of time sitting, but they can also take a
lot of breaks from this behavior, especially through
involvement in supervised internships and other exten-
sion activities, which normally take place in the second

Barros/dos Santos/Andaki/Sousa
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Table 2. Crude and adjusted analyzes between MVPA and sitting time related to EBW in university students.
Interaction estimates via odds ratio by binary logistic regression

Variables n % Crude OR p value Adjusted OR* p value
MVPA
Active 213 27.0 1.00 0.46 1.00 0.49
Insufficiently active 87 29.3 1.12 (0.83-1.50) 1.12 (0.81-1.54)
Sitting time
<6 years 81 30.8 1.00 0.14 1.00 0.56
6 h or more 216 26.2 0.80 (0.59-1.08) 0.91 (0.66-1.26)
Interactions
Gender x MVPA 1.30 (0.68-2.50) 043
Age x MVPA 1.04 (0.42-2.59) 0.93
Study period x MVPA 0.58 (0.29-1.16) 0.12
University time x MVPA 0.97 (0.51-1.81) 0.92
Fruit consumption x MVPA 1.35 (0.63-2.89) 0.44

Vegetable consumption x MVPA
Meat consumption x MVPA

Chicken consumption x MVPA
Snacks consumption x MVPA

Soft drink consumption x MVPA
Consumption of alcoholic

beverages x MVPA

Gender X sitting time

Age X sitting time

Study period x sitting time
University time X sitting time

Fruit consumption X sitting time
Vegetable consumption X sitting time
Meat consumption X sitting time
Chicken consumption X sitting time
Snacks consumption X sitting time
Soft drink consumption X sitting time
Consumption of alcoholic beverages x
sitting time

Sitting time x MVPA

1.68 (0.89-3.19) 0.11

2.04 (0.64-6.55) 0.23
0.63 (0.33-1.19) 0.15
1.14 (0.47-2.77) 0.77
0.89 (0.42-1.89) 0.76
0.46 (0.23-0.90) 0.02
0.63 (0.33-1.19) 0.16
1.11 (0.46-2.65) 0.82
0.60 (0.30-1.24) 0.17

0.43 (0.22-0.84) 0.01
1.39 (0.64-3.01) 0.41

1.14 (0.60-2.17) 0.70
0.40 (0.11-1.39) 0.15
0.77 (0.39-1.53) 0.46
1.02 (0.44-2.38) 0.96
0.48 (0.21-1.09) 0.08
1.54 (0.76-3.12) 0.23
0.73 (0.35-1.52) 0.40

OR, odds ratio; 95% Cl, confidence interval at 95%; X, multiplication between two variables; MVPA,
moderate to vigorous physical activity; *Adjusted for the other variables in the table, except for the variables
that were being investigated as moderator and as independent variables. Minas Gerais. 2018.

half of the courses. It is believed that performing these
breaks while sitting, with longer intervals, could explain
the result of this study [29].

This study has some limitations, such as the selection
of the sample by convenience, as this sampling process
can cause vulnerability or present trends due to the
participation bias with a greater propensity for those
who are healthier [26]. In this context, the sample was
stratified by courses, in order to minimize the tendency
for students to participate; the measurements of body
mass and height were self-reported, which can cause
possible response errors; however, it is a valid way of
measuring EBW in university students [18]; the use of a

Overweight in Brazilian University Students

questionnaire may be a bias, as it depends on the par-
ticipant’s ability to remember the information [30]; on
the other hand, the questionnaires used in this study have
satisfactory levels of reproducibility [15, 16] and validity
[15, 20]. The representativeness of the sample in relation
to the 25 courses of the institution and the short period of
data collection, which could be influenced by the weather,
festive holidays, and the end of the school semester, can
be considered strengths of this study. This study presents
the results of the master’s thesis (online suppl. infor-
mation; for all online suppl. material, see https://doi.
org/10.1159/000530858) and brings important infor-
mation for both universities and university students, as
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Fig. 2. a Consumption of alcoholic beverages. b Moderating effect of alcohol consumption and University time on the
association between physical activity and sitting time related to EBW in university students. Minas Gerais, 2018.

€202 1890300 ¥ U 3senb Aq jpd'8G80£5000/9€ LS L 0Y/20 L/2/ L ypd-ejone/did/wod sebies/:dpy woy papeojumoq

they can implement possible projects, aiming to reduce
the levels of sitting time and increase the level of
physical activity with a special focus on EBW.

In conclusion, the prevalence of EBW in university
students was high; however, there was no direct
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association between MVPA and sitting time in relation
to the outcome; on the other hand, it was found
that alcohol consumption and university time moderated
the association of MVPA and sitting time with EBW,
respectively, among university students.
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