
Citation: Zanlorenci, S.; Gonçalves,

L.; de Lima, T.R.; Silva, D.A.S.

Individual and Combined

Association between Unhealthy

Lifestyle Behaviors and Body Weight

Dissatisfaction in a Sample of

Adolescents from Southern Brazil.

Children 2023, 10, 821. https://

doi.org/10.3390/children10050821

Academic Editor: George

Antonogeorgos

Received: 3 April 2023

Revised: 28 April 2023

Accepted: 28 April 2023

Published: 30 April 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

children

Article

Individual and Combined Association between Unhealthy
Lifestyle Behaviors and Body Weight Dissatisfaction in a
Sample of Adolescents from Southern Brazil
Suellem Zanlorenci, Leticia Gonçalves, Tiago Rodrigues de Lima and Diego Augusto Santos Silva *

Research Center in Kinanthropometry and Human Performance, Department of Physical Education,
Sports Center, Federal University of Santa Catarina, University Campus—Trindade—n. 476,
Florianópolis 88040-900, Santa Catarina, Brazil; suellemzan@gmail.com (S.Z.); leticia.g.2008@hotmail.com (L.G.);
tiagopersonaltrainer@gmail.com (T.R.d.L.)
* Correspondence: diegoaugustoss@yahoo.com.br; Tel.: +55-48-3721-6342

Abstract: The individual and combined association between unhealthy lifestyle behaviors and body
weight dissatisfaction in adolescents was investigated. This cross-sectional research used data from
676 students (348 female), aged between 14 and 19 years old (mean of 14.6 years old) from southern
Brazil. Unhealthy lifestyle behaviors and body weight dissatisfaction were assessed through a
questionnaire. Unhealthy lifestyle behaviors included smoking, excessive alcohol consumption,
sedentary lifestyle, and poor diet, and were analyzed as individual factors and as combinations of
behaviors. For males, smoking (OR: 2.6; 95% CI: 1.6–4.0) and the combination of smoking/excessive
consumption of alcoholic beverages (OR: 2.5; 95% CI: 1.1–5.8) were directly associated with the
desire to reduce body weight, whereas the combination of smoking/inadequate diet (OR: 1.3; 95% CI:
1.0–1.6) was associated with the desire to increase body weight. For females, the combinations of
inadequate diet/physical inactivity (OR: 1.6; 95% CI: 1.0–2.5) and of smoking/excessive consumption
of alcoholic beverages (OR: 1.9; 95% CI: 1.4–2.8) were directly associated with the desire to reduce body
weight. The presence of simultaneous unhealthy lifestyle behaviors is associated with bodyweight
dissatisfaction in adolescents.

Keywords: health promotion; adolescent health; body weight; lifestyle

1. Introduction

Puberty is seen as an intermediate stage between childhood and adulthood, marked
by notable changes in the body, personality, and attitudes [1]. During this phase of life, ado-
lescents experience body changes related to puberty (i.e., development of secondary sexual
characteristics and growth acceleration), which in addition to the need to meet society’s
expectations and impositions can represent a challenge for bodyweight perception [2]. In a
context marked by bodily transformations and changing responsibilities and behavioral
patterns, young people who cannot achieve certain physical characteristics (i.e., thinness
for women, and lean mass and muscle for men) [2,3], may be susceptible to developing
bodyweight dissatisfaction [4].

The estimated prevalence of bodyweight dissatisfaction in adolescents (11 to 15 years
old) from developed countries ranges from 51.0% in the USA to 55.2% in Italy for females, and
37.7% in the USA to 39.9% in Italy for males [5]. In Brazil, the estimated prevalence of body-
weight dissatisfaction in adolescents (12 to 17 years old) of either sex is 45.0% [6]. In addition
to sex (females were identified as being more prone to bodyweight dissatisfaction compared
with males) [7], high income level [8], higher age group [7], and being overweight [7] were
aspects directly associated with bodyweight dissatisfaction among adolescents.

In addition to the sociodemographic aspects highlighted above, there is growing
evidence showing the direct relationship between unhealthy lifestyle behaviors (e.g., inade-
quate eating habits, physical inactivity, smoking, alcohol consumption) and bodyweight
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dissatisfaction [2,4,7,9,10]. Inadequate eating habits (i.e., foods with high caloric density,
rich in sodium, fat, and sugar) [4] and physical inactivity [11] contribute to an individual’s
energy balance, leading to an increase in body weight, which is ultimately connected to
feeling dissatisfied with one’s body weight [4,11]. Smoking has been described as a strategy
to control or reduce body weight, since the feeling of satiety resulting from nicotine levels in
the blood contributes to adolescents remaining fasting for a large part of the day or eating
as little as possible [12]. In addition, alcohol consumption is directly related to bodyweight
dissatisfaction, since adolescents who face changes in bodyweight perception may consider
alcohol consumption as a strategy for bodyweight change, because alcohol can be used
as a potential source of energy, which is associated with weight gain [13], or as a method
of relieving emotional suffering due to bodyweight dissatisfaction (i.e., stress, anxiety, or
anguish) [14].

Although unhealthy lifestyle behaviors have been recognized as being associated with
bodyweight dissatisfaction, the synergistic effect attributed to the adoption of multiple
unhealthy behaviors associated with body weight is not known. The simultaneous investi-
gation of unhealthy lifestyle behaviors and association with bodyweight dissatisfaction
is particularly relevant, considering that adolescents tend to adopt multiple behaviors at
the same time, instead of adopting them individually [15]. In this sense, the results of the
present study add information to the literature regarding the simultaneity of unhealthy
lifestyle behaviors in association with bodyweight dissatisfaction, which is one of the main
differences between this study and others previously published [7,12,16].

The aim of the present study was to investigate the individual and combined as-
sociations between unhealthy lifestyle behaviors (inadequate diet, alcohol consumption,
smoking, and physical inactivity) and bodyweight dissatisfaction among adolescents.

2. Materials and Methods
2.1. Study Design, Ethical Considerations, and Participants

This school-based epidemiological research with a cross-sectional design is linked to
the macroproject “Brazilian Guide for the Assessment of Physical Fitness and Life Habits—
Stage II”. This study was carried out in the city of São José/SC, southern Brazil. The study
population consisted of 5411 high school students from state public schools in the city of
São José, distributed through 11 eligible schools and 186 high school classes. The study’s
comprehensive details are documented in the literature [17,18].

Sampling was carried out in two stages, initially stratified by school density (small,
medium, and large schools), followed by the number of classes based on school grade and
shift. With a 95% confidence interval, a 5% tolerable error, a 50% prevalence, a design effect
of 1.5, and 20% added to account for possible losses, refusals, and confounding variables,
a total of 1233 students were required. In 2019, 891 adolescents were evaluated from the
selected public schools, with 676 students (75.9% of the total sample) providing all the
information related to their satisfaction/dissatisfaction with their body weight and other
variables included in this study.

The macroproject was approved by the Human Research Ethics Committees of the
Federal University of Santa Catarina, with protocol No. 3.523.470. Participants under 18
years old were obligated to complete a free and informed consent form, which had to be
signed by their parents or legal guardians. Additionally, participants were required to sign
the consent form themselves.

During a break from their regular classes for research participation, the students
responded individually to the study questionnaire and then underwent physical tests. Any
uncertainties were addressed by the evaluators during the questionnaire administration.
The evaluators were previously trained to ensure consistency in the testing procedures and
data collection.
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2.2. Outcome Variable: Body Weight Satisfaction/Dissatisfaction

A question derived from a validated questionnaire for the Brazilian population was
used to assess body weight dissatisfaction (Youth Risk Behavior Surveillance System) [19].
The reproducibility of questions in the questionnaire is high (kappa agreement index = 0.84),
which enables its application in epidemiological studies in Brazil [20]. See details in
Supplementary Table S1.

2.3. Exposure Variables: Unhealthy Lifestyle Behaviors

Alcohol consumption and smoking were assessed using questions derived from the
Youth Risk Behavior Surveillance System questionnaire [19] and were categorized ac-
cording to the literature recommendations [21,22]. Detailed information is provided in
Supplementary Table S1.

A questionnaire validated for the Brazilian population was used to assess the level of
physical activity [20]. These research data were collected in 2019 and for this reason the physical
activity guidelines published in 2010 were used [23]. See details in Supplementary Table S1.

With regard to eating habits, information regarding the adoption of inadequate diet
during a typical week was collected (diet) [24]. Data were categorized according to the
literature recommendations (Supplementary Table S1) [25].

Information regarding the adoption of unhealthy lifestyle behaviors (inadequate diet,
alcohol consumption, smoking, and physical inactivity) were analyzed as possible aspects
associated with bodyweight satisfaction/dissatisfaction. In this context, these unhealthy be-
haviors were investigated as individual exposure variables, combinations of two unhealthy
lifestyle behaviors, and the number of unhealthy behaviors simultaneously adopted by
each adolescent (0–4 unhealthy lifestyle behaviors) in association with bodyweight satisfac-
tion/dissatisfaction. Considering that fewer than 4% of male adolescents and 7% of female
adolescents had an absence of unhealthy lifestyle behaviors, category “0” was incorporated
into category “1” when considering numbers of unhealthy lifestyle behaviors.

2.4. Characterization and Control Variables

Anthropometric measurements (height and body mass) were performed according to
literature recommendations [26]. BMI was calculated from the measurements of weight
and height. The cut-points used were determined by BMI z-score, considering standard
deviations according to sex and age [27].

Sociodemographic information collected and analyzed included sex, age, and eco-
nomic level. Economic level was determined from a questionnaire used to assess the
purchasing power of Brazilian families [28,29].

Sexual maturation was assessed according to Tanner’s criteria using stages that indicate
the development stage of pubic hair (female) and genitalia size (male) [30]. These stages con-
tained images related to the five stages of maturation, and were categorized according to the
literature recommendations [31]. Information regarding the categorization and description
of the investigated variables can be viewed in full detail in Supplementary Table S1.

2.5. Data Analysis

Descriptive and inferential statistics were used to describe the analyzed information.
Categorical variables are presented as percentages (%) with corresponding 95% confi-
dence intervals (95% CI). In addition, the chi-square test for heterogeneity and Fisher’s
exact test were used to identify possible differences between groups according to satis-
faction/dissatisfaction with body weight. Considering the determinant relationship that
gender plays in the individual perception of body weight and the different factors associ-
ated with satisfaction/dissatisfaction with body weight [10], analyses were conducted and
stratified according to sex.

Multinomial logistic regression models with estimation of odds ratio (OR) and 95% CI
were used (with “satisfied with body weight” category as reference) to test the association
between bodyweight dissatisfaction and each of the variables related to unhealthy lifestyle
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behaviors. Age, economic level, BMI, and sexual maturation were included as control vari-
ables for each multinomial regression model adopted to investigate the possible association
with variables related to unhealthy lifestyle behaviors. In addition, with the exception
of variables related to unhealthy behaviors or lifestyle behaviors tested for exposure in
multivariate models, the remaining variables related to unhealthy lifestyle behaviors were
added as control variables. For example, when investigating the association between body-
weight dissatisfaction and inadequate diet, smoking and alcohol consumption were also
included as control variables in addition to age, economic level, BMI and sexual maturation,
regardless of levels of statistical significance in association with the outcomes.

Analyses were performed considering sample weights and study design. Data analysis
was performed using the Stata software (version 16.0, Stata Corp LP, College Station, TX, USA),
with p value < 0.05 considered statistically significant.

3. Results

In this study, 676 adolescents were assessed having provided complete information on
all monitored outcomes. Of the total number of females (n = 348), 19.9% were satisfied with
their body weight, 24.9% would have liked to increase their body weight and 55.1% would
have liked to reduce their body weight. Of the total number of males (n = 328), 32.8% were
satisfied with their body weight, 32.7% would have liked to increase their body weight and
34.5% would have liked to reduce their body weight (information not described in figures
or tables).

General sample information according to bodyweight satisfaction/dissatisfaction is
available in Supplementary Table S2 (females) and Supplementary Table S3 (males). Greater
proportions of adolescents of both sexes who were satisfied with their body weight and/or
who would have liked to increase their body weight had eutrophic weight status, while
greater number of adolescents (males and females) who would have liked to reduce their
body weight were overweight/obese (Supplementary Tables S2 and S3).

Crude association results indicated that, among females, alcohol consumption (OR: 1.6;
95% CI: 1.2–2.3), the combination of inadequate diet/physical inactivity (OR: 1.7; 95% CI:
0.6–5.2), and smoking/alcohol consumption (OR: 2.1; 95% CI: 1.4–3.2) were aspects directly
associated with the desire to increase body weight. In the adjusted analysis, the results
indicated that, among females, the combination of inadequate diet/physical inactivity (OR:
1.6; 95% CI: 1.0–2.5) and the combination of smoking/excessive consumption of alcoholic
beverages (OR: 1.9; 95% CI: 1.4–2.8) were aspects directly associated with the desire to
increase body weight (Table 1).

Table 1. Crude and adjusted multinomial logistic regression analysis between unhealthy lifestyle
habits and females’ bodyweight satisfaction/would like to increase body weight and/or would like
to reduce body weight.

Crude Analysis Adjusted Analysis

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Variables OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value

Inadequate diet a

Adequate 1 1 1 1
Inadequate 1.1 (1.7–7.2) 0.86 6.6 (3.3–13.3) 0.12 0.9 (1.2–8.1) 0.98 0.7 (0.4–11.1) 0.64

Physically active b

Physical activity 1 1 1 1
Physically inactive 0.7 (0.2–2.8) 0.38 1.2 (0.2–5.6) 0.86 0.7 (0.2–2.3) 0.37 1.5 (0.1–2.8) 0.78

Smoking c

Not exposed 1 1 1 1
Exposed 1.6 (0.7–3.5) 0.13 1.2 (0.5–2.9) 0.52 1.3 (0.3–5.8) 0.49 0.8 (0.2–3.5) 0.51

Alcohol consumption d

Not exposed 1 1 1 1
Exposed 1.6 (1.2–2.3) 0.02 † 1.4 (0.6–3.2) 0.25 1.5 (0.8–2.5) 0.09 1.5 (0.2–9.6) 0.47

Inadequate diet ×
physically inactive e

Adequate 1 1 1 1
Inadequate 1.7 (0.6–5.2) <0.01 † 2.0 (0.0–7.4) 0.74 1.6 (1.0–2.5) <0.01 † 1.4 (0.1–2.8) 0.36
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Table 1. Cont.

Crude Analysis Adjusted Analysis

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Variables OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value

Inadequate diet ×
smoking f

Adequate 1 1 1 1
Inadequate 1.3 (0.3–5.1) 0.53 0.7 (0.3–1.5) 0.18 1.2 (0.2–6.7) 0.72 0.7 (0.1–1.6) 0.70

Inadequate diet × alcohol
consumption g

Adequate 1 1 1 1
Inadequate 0.9 (0.2–3.4) 0.79 0.8 (0.3–2.0) 0.46 0.8 (0.2–2.8) 0.59 0.9 (0.2–4.9) 0.97

Physically inactive ×
smoking h

Adequate 1 1 1 1
Inadequate 0.9 (0.8–1.2) 0.97 1.5 (0.2–8.6) 0.70 1.1 (0.1–1.2) 0.92 1.5 (0.1–6.5) 0.67

Physically inactive ×
alcohol consumption i

Adequate 1 1 1 1
Inadequate 0.6 (0.1–3.9) 0.34 0.9 (0.2–4.9) 0.76 0.6 (0.1–6.8) 0.47 1.7 (0.1–8.4) 0.62

Smoking × alcohol
consumption j

Adequate 1 1 1 1
Inadequate 2.1 (1.4–3.2) 0.02 † 1.6 (0.4–6.4) 0.29 1.9 (1.4–2.8) 0.01 † 1.4 (0.2–8.1) 0.48

CI: Confidence interval, OR: odds ratio, † p < 0.05. a: Results adjusted for body mass index, economic status, age,
sexual maturation, alcohol, smoking, and physical activity; b: Results adjusted for body mass index, economic
status, age, sexual maturation, alcohol, diet, and physical activity; c: Results adjusted for body mass index,
economic status, age, sexual maturation, alcohol, diet, and physical activity; d: Results adjusted for body mass
index, economic status, age, sexual maturation, alcohol, smoking and physical activity; e: Results adjusted for
body mass index, economic status, age, sexual maturation, alcohol, and smoking; f: Results adjusted for body
mass index, economic status, age, sexual maturation, alcohol, and physical activity; g: Results adjusted for body
mass index, economic status, age, sexual maturation; smoking, and physical activity; h: Results adjusted for body
mass index, economic status, age, sexual maturation, alcohol, smoking, and diet; i: Results adjusted for body mass
index, economic status, age, sexual maturation, diet and physical activity; j: Results adjusted for body mass index,
economic status, age, sexual maturation, alcohol, diet, and physical activity.

Crude association results indicated that among males, inadequate diet (OR: 1.2; 95% CI:
1.0–1.7) was directly associated with the desire to increase body weight. Furthermore,
smoking (OR: 1.9; 95% CI: 1.2–2.9) was directly associated with the desire to reduce body
weight. In the adjusted analysis, the results indicated that, among males, smoking (OR:
2.6; 95% CI: 1.6–4.0) and the combination of smoking/excessive alcohol consumption (OR:
2.5; 95% CI: 1.1–5.8) were associated with the desire to reduce body weight. Furthermore,
among males, the combination of inadequate diet/smoking (OR: 1.3; 95% CI: 1.0–1.6) was
associated with the desire to increase body weight (Table 2).

Table 2. Crude and adjusted multinomial logistic regression analysis between unhealthy lifestyle
habits and males’ bodyweight satisfaction/would like to increase body weight and/or would like to
reduce body weight.

Crude Analysis Adjusted Analysis

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Variables OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value

Inadequate diet a

Adequate 1 1 1 1
Inadequate 1.2 (1.0–1.7) 0.04 † 0.8 (0.2–3.4) 0.65 1.2 (0.7–2.0) 0.28 0.7 (0.5–1.1) 0.07

Physically active b

Physical activity 1 1 1 1
Physically inactive 0.9 (0.3–2.9) 0.65 0.7 (0.1–5.7) 0.58 0.9 (0.4–1.8) 0.57 0.6 (0.0–2.3) 0.56

Smoking c

Not exposed 1 1 1 1
Exposed 1.1 (0.4–2.7) 0.78 1.9 (1.2–2.9) 0.02 † 0.9 (0.5–1.5) 0.71 2.6 (1.6–4.0) 0.01 †
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Table 2. Cont.

Crude Analysis Adjusted Analysis

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Variables OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value OR 95% CI p-Value

Alcohol consumption d

Not exposed 1 1 1 1
Exposed 0.9 (0.8–5.1) 0.87 1.3 (0.9–1.9) 0.09 0.8 (0.1–6.5) 0.76 1.4 (0.6–3.5) 0.26

Inadequate diet ×
physically inactive e

Adequate 1 1 1 1
Inadequate 0.7 (0.0–4.1) 0.82 0.5 (0.0–5.3) 0.69 0.6 (0.0–5.1) 0.81 0.5 (0.0–1.2) 0.62

Inadequate diet ×
smoking f

Adequate 1 1 1 1
Inadequate 1.3 (0.7–2.2) 0.22 1.1 (0.7–1.8) 0.37 1.3 (1.0–1.6) 0.04 † 0.9 (0.6–1.4) 0.53

Inadequate diet × alcohol
consumption g

Adequate 1 1 1 1
Inadequate 0.9 (0.1–7.1) 0.87 0.9 (0.7–1.2) 0.28 0.9 (0.1–6.4) 0.91 0.7 (0.1–6.5) 0.62

Physically inactive ×
smoking h

Adequate 1 1 1 1
Inadequate 1.0 (0.2–6.4) 0.94 0.9 (0.2–5.1) 0.84 1.1 (0.3–3.9) 0.86 0.7 (0.0–2.9) 0.76

Physically inactive ×
alcohol consumption i

Adequate 1 1 1 1
Inadequate 0.5 (0.1–4.1) 0.27 0.4 (0.0–6.7) 0.32 0.5 (0.1–2.2) 0.17 0.3 (0.0–1.3) 0.31

Smoking × alcohol
consumption j

Adequate 1 1 1 1
Inadequate 1.1 (0.3–4.9) 0.77 1.7 (0.9–3.5) 0.07 0.9 (0.1–6.6) 0.94 2.5 (1.1–5.8) 0.04 †

CI: Confidence interval, OR: odds ratio, † p < 0.05. a: Results adjusted for body mass index, economic status, age,
sexual maturation, alcohol, smoking, and physical activity; b: Results adjusted for body mass index, economic
status, age, sexual maturation, alcohol, diet, and physical activity; c: Results adjusted for body mass index,
economic status, age, sexual maturation, alcohol, diet, and physical activity; d: Results adjusted for body mass
index, economic status, age, sexual maturation, alcohol, smoking, and physical activity; e: Results adjusted for
body mass index, economic status, age, sexual maturation, alcohol, and smoking; f: Results adjusted for body
mass index, economic status, age, sexual maturation, alcohol, and physical activity; g: Results adjusted for body
mass index, economic status, age, sexual maturation, smoking, and physical activity; h: Results adjusted for body
mass index, economic status, age, sexual maturation, alcohol, smoking, and diet; i: Results adjusted for body
mass index, economic status, age, sexual maturation, diet, and physical activity; j: Results adjusted for body mass
index, economic status, age, sexual maturation, alcohol, diet, and physical activity.

When analyzing the number of unhealthy lifestyle habits adopted by the same indi-
vidual, adherence to four healthy lifestyle habits simultaneously was not associated with
bodyweight dissatisfaction (Table 3).

Table 3. Crude and adjusted multinomial logistic regression analysis between females and males’
bodyweight satisfaction/would like to increase body weight and/or would like to reduce body
weight and unhealthy lifestyle habits.

Crude Analysis Adjusted Analysis

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Would Like to Increase
Body Weight

Would Like to Reduce
Body Weight

Simultaneous Adoption of
Unhealthy Lifestyle Habits OR 95% CI p-

Value OR 95% CI p-
Value OR 95% CI p-

Value OR 95% CI p-
Value

Female
1 unhealthy habits lifestyle habits 1 1 1 1
2 unhealthy habits lifestyle habits 0.3 (0.0–2.9) 0.14 0.5 (0.0–2.1) 0.68 0.3 (0.2–5.2) 0.22 0.9 (0.0–2.9) 0.97
3 unhealthy habits lifestyle habits 0.3 (0.0–2.5) 0.12 0.5 (0.0–6.6) 0.68 0.4 (0.0–1.8) 0.42 0.9 (0.1–3.0) 0.98
4 unhealthy habits lifestyle habits 0.2 (0.0–9.2) 0.22 0.3 (0.0–5.9) 0.57 0.4 (0.0–6.3) 0.64 0.6 (0.1–1.8) 0.89

Male
1 unhealthy habits lifestyle habits 1 1 1 1
2 unhealthy habits lifestyle habits 1.5 (0.1–2.7) 0.63 0.8 (0.1–8.6) 0.67 1.3 (0.2–8.6) 0.59 1.1 (0.0–8.9) 0.96
3 unhealthy habits lifestyle habits 1.3 (0.1–1.9) 0.73 1.0 (0.3–3.1) 0.97 1.2 (0.2–6.1) 0.62 1.1 (0.0–1.7) 0.94
4 unhealthy habits lifestyle habits 1.7 (0.2–15.8) 0.43 0.8 (0.0–3.4) 0.80 16 (0.4–6.5) 0.30 0.9 (0.0–1.9) 0.97

Results adjusted for body mass index, economic status, age, and sexual maturation; 95% CI: confidence interval,
OR: odds ratio.
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4. Discussion

The results of this study indicate that, among females, the combination of unhealthy
lifestyle behaviors, inadequate diet/physical inactivity, and smoking/excessive consump-
tion of alcoholic beverages were aspects directly associated with the desire to reduce body
weight. Among males, smoking and the combination of smoking/excessive consumption
of alcoholic beverages were directly associated with the desire to reduce body weight. In
addition, the combination of inadequate diet/smoking was directly associated with the
desire to increase body weight in males.

It is hypothesized that the relationship between the simultaneity of unhealthy lifestyle
behaviors and bodyweight dissatisfaction may be related to the synergistic action of each
unhealthy lifestyle behavior including (1) the adoption of unbalanced diet (i.e., inadequate
consumption of cereals, grains, fruits, vegetables, meat and derivatives, and milk and dairy
products), which can result in increased consumption of high-calorie foods compared with
those with lower caloric value [2,7], contributing to increased weight status and body-
weight dissatisfaction [4]. (2) The practice of physical activity is an important modulator
of maintaining energy balance, as it contributes to increasing calorie/energy expenditure.
In this way, it is possible that less engagement in physical activities may contribute to a
positive energy balance and consequently to the risk of obesity, being directly associated
with bodyweight dissatisfaction [4]. (3) The interrelation between smoking and bodyweight
dissatisfaction has been plausibly related to the effects that substances present in tobacco
exert on the regulation of the central nervous system, especially for satiety and hunger
control [12]. (4) It is speculated that alcohol consumption and smoking are related to
the need to reduce depressive symptoms and eating disorders that are more frequently
experienced by adolescents dissatisfied with their body weight [13].

With regard to the results verified for females, in addition to the direct impact at-
tributed to inadequate diet and reduced time performing physical activities, the context
in which the adolescent is situated can provide numerous factors that contribute to the
simultaneous adoption of these habits [15]. This is because the amount of time spent by
adolescents in front of electronic devices and screens is increasing, constituting a favorable
environment both for the consumption of easily accessible foods such as “fast foods” and
less time for the practice of physical activities [4]. Regarding the combination of smok-
ing/excessive consumption of alcoholic beverages, which was directly associated with the
desire to reduce body weight in adolescents of either sex, the justification for adopting
such unhealthy behaviors may be related to vulnerability to nicotine addiction and the
capability of modulating the central nervous system toward the need to consume products
such as alcohol that can produce pleasurable sensations [32].

With regard to results identified exclusively for males, tobacco use was directly as-
sociated with the desire to reduce body weight, while the combination of inadequate
diet/smoking habits was directly associated with the desire to increase weight. Results
different from those of the present study were reported in a study carried out with male
and female adolescents (n = 1019/46.6% male) from Rio de Janeiro, Brazil, in which adoles-
cents whose dissatisfaction with their body weight was due to the desire to reduce body
weight were less likely to smoke (OR = 0.36, 95% CI 0.13–0.98) [33]. Although smoking
was individually directly associated with the desire to reduce body weight in this study,
the combination of smoking with inadequate diet was directly associated with the desire
to increase body weight. Considering that diet is the major determinant of bodyweight
variability [34], it is speculated that the results found may be related to the greater influence
exerted by inadequate diet compared with smoking on the desire to reduce or increase body
weight. Additionally, it is speculated that aspects not investigated in the present study and
likely to moderate the interrelationship between bodyweight dissatisfaction, inadequate
diet, and smoking, such as the presence of symptoms suggestive of eating disorders [13,35],
psychological factors (i.e., self-esteem and self-concept) [35], and social factors (i.e., compar-
isons of physical appearance) [36] may contribute to the fact that smoking was associated
with the desire to reduce body weight when not combined with other unhealthy lifestyle
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habits and was associated exclusively in male adolescents with the desire to increase body
weight when combined with another unhealthy lifestyle habit (inadequate diet).

The present study has strengths that should be highlighted, including the adoption
of the instrument used to obtain information regarding outcomes and exposure, which
was validated for the investigated population [20,24,37]. Another positive aspect in this
context was the sampling design (complex sampling), attributing different weights to
the probabilistic selection of sample elements, which considered the school size and the
sample weight of each student, making estimates representative of the population [36].
However, some limitations should also be highlighted: (1) the cross-sectional design
of the study, which did not allow causality and temporality to be established for the
tested associations; (2) the insufficient number of individuals in some groups, which
reduced the power available to test the associations of interest; (3) the questionnaire used
in the present study to acquire information regarding physical activity, which made it
impossible to classify the level of physical activity of adolescents according to the most
recent guidelines (2020) [38]; (4) the lack of investigation of differences between BMI
associated with bodyweight dissatisfaction. Although BMI is directly related to bodyweight
dissatisfaction, it is necessary to emphasize that the individual’s perception of weight status
is not limited to a weight status indicator, since it is possible that adolescents may want
to lose weight even though they have an appropriate BMI, or opposite cases in which the
adolescent can declare themselves as having adequate weight even if their BMI suggests
overweight or obesity. However, it is noteworthy that the physical activity classification in
the present study [23] was in accordance with current physical activity recommendations
for the year in which the study was conducted.

5. Conclusions

The results of this study indicated that, for females, the combination of inadequate
diet/physical inactivity and combination of smoking/excessive consumption of alcoholic
beverages were aspects directly associated with the desire to increase body weight. For
males, smoking and the combination of smoking/excessive consumption of alcoholic bev-
erages were directly associated with the desire to reduce body weight, and the combination
of smoking/inadequate diet was associated with the desire to increase body weight.
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