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Abstract: The main objective of this research article was to make a cluster analysis in Compulsory
Secondary Education students with regard to their physical activity levels, their relationship with
nutritional habits and body perception. In this study, a total of 1089 students participated, to whom a
battery of tests was given in order to assess three aspects: levels of physical activity, food consumption
habits and perception of body image. The main results indicated that the adolescent sample presented
high levels of physical activity in comparison with other studies. In addition, a profile analysis was
carried out, showing that there were no differences in physical activity, in nutritional habits or in
body-image index. Taking into account gender, women who practice light physical activity had
better nutritional habits. On the other hand, boys dominated in the group of moderate-to-high
physical activity, while the girls were mainly included in the profile of low physical activity. Finally,
body-image index was greater in men than women. It was concluded that is necessary to promote
the importance of adequate nutritional habits in addition to physical activity, and it is necessary to
promote body image, particularly among adolescent girls, given their low values of physical activity
and worse body-image perception in relation to boys.

Keywords: physical exercise; physical education; nutrition; body perception; adolescents

1. Introduction

Adolescence is a period of life characterized by numerous biological, psychological
and social changes [1]. Many authors divide adolescence into stages: early (between 10 and
13 years), middle (between 14 and 16 years) and late (from 18 to 21 years) [2]. These different
stages are susceptible to the acquisition of habits and routines where the choices made
relate to the influences of their environment, which can be of significance for their future
life, and of great importance in the promotion of healthy lifestyles in this period [3]. These
lifestyle habits should include proper nutrition and regular physical activity. Unfortunately,
at present there is a loss of optimal eating patterns and a decrease in physical activity in
adolescents, who frequently adopt sedentary behavior [4].

In addition, adolescents are influenced by markets and advertising, which help to
make their diet unbalanced and excessively caloric, i.e., rich in fats and refined sugars; low
in fruits, vegetables, pulses and fish; and in many cases omitting breakfast [4]. Therefore,
in 2018 an international study led by the WHO found that one in five adolescents (21%)
surveyed were overweight or obese [5] and more recent data on the Spanish population
showed that a 34.7% of children and adolescents were overweight, 11.8% obese and 19.5%
abnormally obese; the percentage being higher in men than in women [6].

Additionally, the appearance of chronic diseases in adulthood seems to be determined
by the existence of modifiable risk factors from an early age [7], and a healthy lifestyle
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seems to reduce the chances of suffering from cardiometabolic pathologies later in life,
suggesting that interventions at these ages is crucial to prevent these diseases [8].

The quantity and quality of physical activity have diminished considerably in today’s
society; 25.3% of Spanish adolescents are sedentary [9], 55.2% are inactive [10] and only
34% of those investigated met the minimum international recommendations on the practice
of physical activity—the recommendations being 60 min a day, five days a week [11].

On the other hand, body image is defined as the mental and conscious representation that
each individual constructs and perceives of their body [12] and is influenced by perceptual,
cognitive, behavioral, emotional and cultural elements. It also depends on the self-concept
and self-esteem of each person, so it is considered variable during life [13]. Body image
in adolescents and non-acceptance of their body representation can lead to greater body
dissatisfaction in both genders, due to social and cultural factors [14]. Various authors have
observed a higher frequency of dissatisfaction with body image in girls [15–20], even at an
earlier age, although this increases when they reach adolescence [21].

A systematic review and meta-analysis sought to determine the strength of the asso-
ciations between physical activity and physical self-concept in children and adolescents.
Perceived competence, fitness and physical appearance were strongly associated with phys-
ical activity [22]. Sex was a significant moderator for general physical self-concept and age
was a significant moderator for perceived appearance and competence. In this way, body
image can be one of the most important determinants of eating behaviors and physical
activity. Another recent study analyzed the association between body-image perception,
nutritional status and dietary and physical activity among adolescents. In their results
they found that physical appearance was considered important for almost all adolescents
and those who were overweight or obese were unhappy with their weight. Regarding
girls, the perception of being overweight or obese was associated with a reduction in the
consumption of foods rich in fatty acids and in the performance of moderate-intensity
physical activity. In contrast, no association was observed between body image and eating
and physical activity among men [23].

Therefore, at this stage of life the acquisition of healthy habits is decisive and they are
reflected in the adult stage. Thus, the objectives of this study are to evaluate the levels of
physical activity, eating habits and the perception of body image of a sample of adolescents,
relating these variables to each other and comparing them by gender.

2. Materials and Methods
2.1. Sample

The sample of the present study was 1089 adolescent secondary school students: 453 boys
(41.6%) and 636 girls (58.4%) (mean age = 14.85; standard deviation = 1.97) belonging to
two centers in the Autonomous Community of the Region of Murcia (Spain), The inclusion
criteria were: completing all the items in the questionnaire, carrying it out with the researcher
and the teacher in class, and meeting the legitimacy criteria of the statistical analysis to detect
atypical cases. All participants, as well as their parents or legal guardians in the case of
students, were informed in relation to the study, in accordance with the ethical guidelines
regarding consent, confidentiality and anonymity of the responses of the ethics committee of
research of the University of Murcia (Figure 1).
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Figure 1. Sample selection process.

2.2. Design and Instruments

The research was based on a cross-sectional design. The questionnaires were passed to
the students in the first minutes of the participating classes. One of the principal investigators
was at all times in the class with the teacher, solving any possible doubts that might arise, as
well as urging them to answer truthfully, since it would not affect their grades.

The data collection of this work was supported by the favorable report of the Ethics
Committee of the University of Murcia (3197/2021). In addition, the parents of the underage
students were informed, and these students had to bring a statement of informed consent
about the objectives of this study and freedom of participation.

A questionnaire called “Questionnaire on nutrition, body image and physical activity”
was prepared, created in Google Forms to be completed in digital format, and divided
into five sections: a sociodemographic section, a questionnaire for the analysis of levels of
physical activity, another for eating habits, a section in relation to body image and finally, a
series of thanks. More specifically, the following questionnaires were used:

Healthy lifestyle and nutrition questions: A selection of six questions was made from the
“Questionnaires on health-related behaviors and psychological variables” by Tapia-Serrano
et al. [24]. These questions were related to the eating habits that influence the health of
the adolescents analyzed in the study by Sevil et al. [25]. The questions referred to the
frequency of consumption of certain foods, specifically, in relation to the consumption of
sugary drinks, juices, fruits and vegetables, French fries and snacks, hamburgers or hot
dogs, fish, nuts, sweets and candies. The participants answered the question “How many
times a week . . . ?”, indicating seven response options: never, less than once a week, once a
week, 2–4 days a week, 5–6 days a week, every day once, every day several times. These
values were recoded from 1 to 7 in the statistical program. The scale as a whole had a
reliability index of α = 0.71.

International Physical Activity Questionnaire (IPAQ): To quantify the physical activity
of adolescents, the International Physical Activity Questionnaire (IPAQ) was used. The
implementation of the IPAQ began in Geneva in 1998 and has been validated in various
studies carried out in different populations and in 12 countries worldwide [26], verifying
the reliability and concurrent and criterion validity of the instrument in both its long and
short versions. Reliability showed Spearman’s correlation coefficients in the short version,
used in the present study; 75% of the observed correlation coefficients were above 0.65 with
ranges between 0.88 and 0.32 (r = 0.76; 95% CI: 0.73–0.77). In turn, the criterion validity of
the IPAQ data compared with accelerometry showed a moderate-to-high correlation (the
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short version r = 0.30; 95% CI: 0.23–0.36). The IPAQ researchers developed two versions of
the instrument in relation to the number of questions (short or long), the repetition period
(“usually in a week” or “last 7 days”) and the method of application (self-administered
survey, expansive interview face-to-face or by phone). The questions were coded in such
a way that an MET count was performed, classifying physical activity as light (3.3 MET
walks × minutes of walking × days per week), moderate (4 MET × minutes × days per
week) and vigorous (8 MET × minutes × days per week).

Body Investment Scale (BIS) [27]: This instrument is made up of six items that have
a 5-field Likert-type response format, where 1 corresponds to “totally disagree” and 5
to “totally agree” related to perception, whether positive or negative of the adolescent’s
own body. These six items refer to dimension 1, which includes items related to feelings
and attitudes towards body image (for example, “I am satisfied with my appearance”).
Items 5, 13 and 17 have the score in the reverse direction. This scale contains 3 other
dimensions more related to comfort in contact (e.g., “I enjoy physical contact with others”),
with elements about taking care of the body (e.g., “taking care of my body will improve
my well-being”), and with items on body protection (e.g., “it makes me feel good to do
something dangerous”). The scale as a whole had a reliability index of α = 0.78.

2.3. Procedure

The procedure that was developed on the days of data collection in the centers was as
follows: Initially, the principal investigator contacted the different centers to show them
the objectives of the study and to obtain their approval to administer the questionnaires.
Next, while the informed consents of all the students were obtained for participation in
the study, a questionnaire was prepared in Google Forms, which was sent to the web
of the different centers. This questionnaire was completed by the students in Physical
Education classes, always with the same researcher, who was a male Physical Education
graduate. The procedure for accessing the questionnaire was explained and some necessary
guidelines were given for a better understanding of certain concepts that could lead to error.
In addition, they were always asked for commitment, seriousness and to be as sincere as
possible. Permission was then given for the students to answer the questionnaire, with the
researcher always ready to solve possible doubts. Finally, the students were thanked for
collaborating with this study and they were informed of the importance of research in the
field of physical activity for their development (Figure 2).
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2.4. Statistical Analysis

A statistical analysis of the data was carried out using the IBM SPSS 24.0 Statistics Edi-
tor. First, the data extracted from Google Forms/Excel was transferred to the SPSS program.
The sample was refined by analyzing the missing, maximum and minimum values and the
Mahalanobis distance, where a total of 20 participants were eliminated. Subsequently, the
different dimensions and variables were elaborated; specifically, the grouping of items to
analyze the perception of body image (IBIS), the levels of physical activity (light, moderate
and vigorous activity) and the consumption of food (six categories). Next, a normality
analysis was performed using the Kolmogorov–Smirnov test for quantitative variables and
chi-square for qualitative variables.

After that, the correlation between the variables was checked and a profile analysis
was performed using the physical activity of the students as independent variables (low
intensity, light intensity and moderate vigorous intensity). To determine the number of
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profiles, a dendrogram analysis was first performed employing the hierarchical method
using Ward’s approach and the most-distant-neighbor method, all obtaining similar results
and suggesting the elaboration of two to three sets. Next, a two-stage cluster corroborated
a silhouette measure of cohesion and cluster separation, considered good (>0.5) for three
sets. Finally, the K-means method was used to make the final three clusters.

Each profile was examined by means of a multivariate analysis of variance (MANOVA)
taking into account the differences found in each of the variables under investigation.
Additionally, a gender variable was added with two levels: male and female, since it
was one of the objectives of our study and can have a significant effect on the measured
variables. Finally, the clusters were analyzed according to gender through an analysis of
the chi-square value with 2 × 2 contingency tables.

3. Results
3.1. Descriptive Statistics, Reliability and Correlations

Table 1 presents the mean values, standard deviation, asymmetry and kurtosis values,
reliability of the variables and the correlations. The asymmetry and kurtosis values were
all <3. The bivariate-correlation test showed positive and significant relationships between
most of the variables related to eating habits, and the body-image index was positively
related to all of them. The variables related to physical activity were positively related
to each other, and the minutes of intense physical activity and walking were negatively
related to the consumption of sweets and candies as well as the consumption of chips.

3.2. Cluster Analysis to Obtain Physical Activity Profiles

After removing outliers (Z ± 3 and Mahalanobis distance at p < 0.001) we started with
the first step using hierarchical-cluster analysis. The dendrogram and the agglomeration
coefficients reflected that there were several possible solutions.

The non-hierarchical cluster confirmed the formation of three groups (Figure 3 and
Table 2). The first profile was called “moderate and high physical activity” (n = 279;
25.6%) with high values in minutes of intense and moderate physical activity per day
and intermediate values in minutes of walking; the second profile, called “light physical
activity” (n = 357; 32.8%), had high values in minutes walked per day and mean values
in intense and moderate physical activity; and the third profile, “low level of physical
activity”(n = 453; 41.6%), had low values in the three variables. On the other hand, Table 2
shows the differences between all the variables that made up the cluster solution. They
show a multivariate effect (Box value = 229.310, F = 19.029, p < 0.001), indicating the
violation of the assumption of homogeneity of covariances and suggesting the use of the
Pillai trace as a statistical test [28], showing a value of the Pillai trace of 1.229 (F = 575.996).
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Table 1. Descriptive and correlation values.

R M SD A K 2 3 4 5 6 7 8 9 10 11 12 13

1 Fruit consumption 1–7 4.53 1.86 −0.167 −1.143 0.505 ** −0.048 −0.042 0.351 ** 0.310 ** 0.006 0.327 ** −0.002 0.111 ** 0.106 ** 0.105 ** 0.080 **

2 Vegetables and greens
consumption 1–7 4.57 1.83 −0.200 −1.050 - −0.019 −0.001 0.230 ** 0.299 ** −0.025 0.338 ** −0.052 0.080 ** 0.010 0.052 0.072 *

3 Sugary drinks consumption 1–7 2.72 1.80 0.991 −0.035 - 0.421 ** 0.208 ** 0.109 ** 0.485 ** 0.081 ** 0.312 ** 0.090 ** −0.017 0.009 −0.026

4 Sweets and candies
consumption 1–7 2.95 1.62 0.809 −0.118 - 0.100 ** 0.098 ** 0.530 ** 0.003 0.316 ** 0.097 ** −0.075 * −0.039 −0.068 *

5 Natural juice consumption 1–7 3.66 1.97 0.264 −1.147 - −0.401 ** 0.209 ** 0.305 ** 0.151 ** 0.156 ** 0.088 ** 0.077 * 0.072 *

6 Dried fruit consumption 1–7 3.45 1.87 0.434 −0.953 - 0.238 ** 0.327 ** 0.143 ** 0.129 ** 0.071 * 0.106 * 0.084 **

7 French fries consumption 1–7 2.198 1.63 0.825 −0.080 - 0.136 ** 0.510 ** 0.145 ** −0.063 ** −0.050 −0.013

8 Fish consumption 1–7 3.33 1.66 0.342 −0.684 - 0.278 ** 0.137 ** 0.040 0.091 ** 0.043

9 Hamburgers/hot dogs
consumption 1–7 2.91 1.46 0.722 0.070 - 0.109 ** −0.013 0.054 −0.014

10 Body-image index 1–5 2.51 0.55 −0.861 0.208 - 0.128 ** 0.010 0.016

11 Intense PA minutes per day - 45.36 41.44 0.737 0.014 - 0.295 ** 0.092 **

12 Moderate PA minutes per day - 34.64 35.00 1.212 1.751 - 0.085 **

13 Walking minutes per day - 68.12 48.94 0.735 0.110 -

Note: R = Range; M = Mean; SD = Standard Deviation; A = Asymmetry; K = Kurtossis; PA = Physical Activity; * p < 0.05; ** p < 0.001.
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Table 2. Differences in physical activity minutes from cluster analysis.

Cluster
“Moderate and High

Physical Activity”

Cluster
“Light

Physical Activity”

Cluster
“Low

Physical Activity”

M SD M SD M SD p eTa F

Intense PA minutes per day 91.40 32.32 43.75 35.48 18.27 21.31 <0.001 0.495 531.898

Moderate PA minutes per day 52.86 38.98 36.41 33.41 22.01 27.72 <0.001 0.125 77.226

Walking minutes per day 47.63 25.78 126.71 30.47 34.57 22.93 <0.001 0.711 1336.048

Note: M = Mean; SD = Standard Deviation; F = MANOVA effect value; eTa = Partial eta squared; PA = Physical
Activity; Traza de Pillai = 1.229; (F = 575.996); p < 0.001.

3.3. Difference Analysis among Clusters

In order to check whether there were significant differences in the profiles regarding
physical activity, a multivariate analysis of variance (MANOVA) was performed. Prior
to this analysis, Box and Levene tests were performed to check the previous hypotheses.
Box’s test was employed to analyze the homogeneity of covariances, showing that one of
the study hypotheses was violated (M de Box = 348.791; F = 1.236; p = 0.005). The Levene
test, which contrasts the equality of variances in the dependent variable in all the groups
defined by all the factors, was then carried out, observing that all the p-values were greater
than 0.05 except for fruit and fish consumption, which means there was homogeneity
of variances for almost every one of the variables. Therefore, from the previous tests it
was deduced that some of the initial hypotheses were satisfied, but the results cannot be
considered completely conclusive.

Once the previous analyses were completed, the multivariate analysis of variance test
showed a statistically significant multivariate effect for the gender factor (Pillai’s trace = 0.066;
F = 7.575; p < 0.001) and interactions between the profile and gender factors (Pallai’s trace = 0.039;
F = 2.130; p = 0.002) but not for the three physical activity profile factors (Pillai’s trace = 0.020;
F = 1.070; p = 0.375).

Subsequently, the results were analyzed at the univariate level, showing that for the
intersubject gender factor there were significant differences at the level of body-image
index (p < 0.001), vegetables and greens consumption (p = 0.001), and sweets and candies
consumption (p = 0.001). Regarding the profiles and gender interaction, the univariate anal-
ysis showed significant differences at the level of fruit consumption (p = 0.017), vegetables
and greens consumption (p = 0.005), natural juice consumption (p = 0.043) and dried fruit
consumption (p < 0.001) (Table 3).

Since there were significant differences for some variables in the gender factor and
interactions between gender and profile factors for many of the variables, it was conve-
nient to analyze the differences between them separately. The post hoc contrast of the
comparisons test with Bonferroni’s correction was carried out to determine between which
profiles and variables there would be statistically significant differences (Tables 4 and 5).
The analysis of the interactions between gender and profiles revealed there were statistical
differences for the light physical activity profile and gender, with higher values for females
in vegetables and greens, natural juice and dried fruit consumptions. For the low physical
activity profile and gender, significant differences were found for vegetables and greens
and sweets and candies, showing higher values for females. For the moderate and high
physical activity profile, females showed higher values in sweets and candies consumption
(Table 4).
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Table 3. Univariate analysis for gender and factor interaction.

Gender Profiles Gender × Profiles

F p-Value F p-Value F p-Value

Fruit consumption 1.21 0.27 1.91 0.15 4.07 * 0.02
Vegetables and greens consumption 11.61 ** 0.01 0.74 0.48 5.32 ** 0.01

Sugary drinks consumption 1.72 0.19 0.59 0.56 0.02 0.98
Sweets and candies consumption 11.31 ** 0.01 0.79 0.46 0.66 0.52

Natural juice consumption 1.23 0.27 2.01 0.14 3.16 * 0.04
Dried fruit consumption 2.35 0.13 2.66 0.07 7.72 ** 0.01
French fries consumption 0.92 0.38 0.93 0.40 2.19 0.11

Fish consumption 0.45 0.50 2.38 0.09 1.78 0.17
Hamburgers/hot dogs consumption 1.56 0.21 0.43 0.65 0.99 0.37

Body image index 32.596 ** 0.01 1.09 0.34 0.31 0.65

Note: M = Mean, SD = Standard Deviation; F = MANOVA effect value; * = p < 0.05; ** = p < 0.01.

Table 4. Comparisons for gender according to the physical activity profile.

Male vs.
Female × 1

Male vs.
Female × 2

Male vs.
Female × 3

Fruit consumption 0.215 −0.559 * −0.046
Vegetables and greens consumption −0.416 * −0.868 ** 0.099

Sweets and candies consumption −0.323 * −0.208 −0.510 **
Natural juice consumption 0.225 −0.504 * −0.140

Dried fruit consumption 0.251 −0.797 ** 0.001

Note: 1 = Low physical activity; 2 = Moderate and high physical activity; 3 = Light physical activity; * p < 0.05; ** p < 0.01.

Table 5. Multiple comparisons for physical activity profile by gender.

1 vs. 2 1 vs. 3 3 vs. 2

Fruit consumption Male 0.210 −0.145 0.355
Female −0.564 * −0.406 −0.158

Vegetables and greens consumption Male 0.064 −0.321 0.385
Female −0.388 * 0.194 −0.582 *

Natural juice consumption Male 0.214 −0.127 0.342
Female −0.515 * −0.493 −0.022

Dried fruit consumption Male 0.289 −0.186 0.476
Female −0.759 ** −0.437 −0.322

Note: 1 = Low physical activity; 2 = Light physical activity, 3 = Moderate and high physical activity; * p < 0.05;
** p < 0.01.

Regarding the comparisons for gender according to the physical activity profile, only
females show significant differences, namely that those with light physical activity consume
more fruit, vegetables and greens, natural juice and dried fruit than those with low physical
activity levels. Furthermore, women with a light physical activity profile also consume
more vegetables and greens than those with a moderate and high physical activity profile
(Table 5).

3.4. Differences in Physical Activity Profiles According to Gender

A Pearson’s chi-square statistic was performed to check if there was any difference
in the distribution of the physical activity profiles in terms of gender. Table 6 reports that
there were more boys than girls associated with moderate and high physical activity. Most
girls were shown to be associated with lighter and lower physical activity levels.
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Table 6. Differences in physical activity profiles by gender.

Cluster
“Moderate and High

Physical Activity”

Cluster
“Light Physical Activity”

Cluster
“Low Physical Activity”

n % n % n %

Gender
Men 169 60.4 137 38.4 147 27.1

Women 111 39.6 220 61.6 305 72.9

eTa 0.231
Chi2 57.707 ***

Note: n = Size of the sample; eTa = Partial eta squared; *** p < 0.001.

4. Discussion

Considering the first of the objectives, high levels of physical activity were observed
in our sample of adolescents, unlike other studies that found a decrease in it at this stage of
life [29–32]. Likewise, the HELENA study that measured the level of physical activity and
time spent in a sedentary manner in adolescents from nine European countries observed,
as in this research, that those who carried out moderate-to-vigorous-intensity activity
had high cardiorespiratory fitness and spent less time on sedentary activities, but most
adolescents spent most of their time displaying sedentary behavior [33]. It appears that the
relative decline of this moderate-to-intense activity affects both sexes from an early age [34],
decreases over the years [30,35] and is greater in girls [30,33–36]. The adequate physical
activity level of our study is a good result due to the well-known role of physical activity
to prevent premature mortality [37], improve cardiometabolic health [38–42] and aerobic
capacity and muscular force [8,43,44].

Regarding the second of the objectives, which sought to relate the levels of physical
activity with gender and with the nutritional habits of our sample, the results confirm
our hypothesis that male adolescents are the ones who perform more physical activity
weekly, though within these, those who carry out intense physical activity showed no
differences in eating habits. This is not consistent with most studies, which have shown
that adolescents have a deficient consumption of fruit and vegetables [45] or do not eat
all main meals [46], except those with high levels of physical activity. Among females, a
greater consumption of healthy food was checked in light physical activity (probably to
avoid an increase in weight). Unfortunately, the pandemic has forced us to dedicate less
time to physical activity outdoors and more time in front of screens (computer, mobile,
tablet) favoring the appearance of deleterious effects associated with physical inactivity
such as the increase in the consumption of foods with a high caloric intake [47–49].

The third of the objectives proposed was to analyze the relationship between levels of
physical activity and body image. We must point out that the perception of body image
was low in most of the surveyed adolescents. Differences were found in terms of gender.
Thus, we found in our sample that men had a more positive perception of their body
image, independent of physical activity levels. Studies similar to ours that wanted to verify
the association between nutritional status and physical activity with the perception of
satisfaction with body image in a sample of adolescents found that being overweight and
obese were positively associated with dissatisfaction with body image and the desire to
reduce weight in both sexes [50,51].

What is particularly clear in the research on this issue is that the majority of adoles-
cents are dissatisfied with their body image and that this is the group most vulnerable
to this perception [12–16,19–23,50–65]. Physical appearance is considered important by
almost all adolescents, as it is a critical stage of life and appearance is one of their greatest
concerns [15]. Some authors did not observe an association between body image and eating
and physical activity behaviors among male adolescents, but they did observe an associa-
tion between girls who performed less physical activity and restricted the consumption
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of certain foods [23]. Thus, body image can be one of the most important determinants of
eating and physical activity behavior, leading to the adoption of certain dietary patterns
with unhealthy restrictive diets as a solution to the problem [23,52], and/or the practice of
inappropriate and extensive exercises [53] or a dependence on exercise [54]. In addition,
social pressure provides them with a prototype of a “perfect body” that makes them feel
frustrated for not meeting the ideal of beauty, with their self-perception of body image
causing psychological alterations such as bodily dissatisfaction or distortion; especially in
adolescents with low self-esteem [15].

This is compounded by a recent study showing that body-image disorders are associ-
ated with less-moderate and vigorous physical activity and increased screen time [55]. In
turn, in this study, subjects with a sedentary lifestyle were more likely to feel dissatisfied
than those with active lifestyles, corroborated by other studies where a longer seden-
tary time was associated with body dissatisfaction in adolescents compared to less than
two hours a day of sedentary time [56]. However, contrary to our study, other authors
found no association with the level of physical activity [16,23].

Regarding the differences between genders, our research reflects a greater dissatisfac-
tion in girls, in agreement with other studies [56–60]. In contrast, other authors observed a
higher prevalence of dissatisfaction with body image among boys than among girls [61],
perhaps due to the desire of male adolescents for a more muscular image, since dissatis-
faction can be of two types: those who want a greater body image (indicating strength
and musculature) and those who want a slimmer image [62]. What most studies agree on,
however, is that the pressure exerted by family, peers, television, cinema and fashion is
greater in women than in men, already at an early age, although it increases when reaching
adolescence [19,23,63,64]. It seems that women are the ones who consume the greatest
number of products to improve physical appearance in accordance with cultural ideals,
and adolescents may have greater social pressure for a certain body image and perhaps
fewer strategies towards criticism and self-acceptance [65].

It should be noted that interventions have been carried out to improve this dissat-
isfaction through physical activity and nutrition in preadolescents [66] without finding
optimal results. There have, however, been attempts to analyze the relationship between
the motivations for choosing food and physical activity in the perception of body image
among adolescents, finding a preventive effect of the choice of food with respect to corporal
satisfaction [67].

As future perspectives, we suggest carrying out studies similar to the present investiga-
tion in order to be able to replicate its results and check if they are verified in similar samples
(other socioeconomic contexts, different age groups or geographical scope, among other
variables). In addition, interventions are recommended with the aim of improving levels
of physical activity and the consumption of healthy food, as well as body image, which
takes on significant relevance, especially in adolescence. Maintaining physical activity
throughout life is challenging, and the consequences of physical inactivity during life have
the danger of being transmitted to later generations, creating an intergenerational cycle of
poor physical—and even mental—health. Therefore, innovative approaches and new ideas
are required on how to improve physical activity levels in children and adolescents [41].

Regarding limitations, we must point out that this study is based on data collected
from a cross-sectional survey and that, when using questionnaires for adolescents to report
their physical activity (instead of other procedures such as accelerometry analysis) as well
as consumption of certain foods, it is possible that some participants showed a degree
of bias in their answers or had a greater self-perception of their physical condition than
they had in reality. Likewise, the presence of the researcher in the Physical Education
classes could influence students’ answers. The variables of the FITT principle for the
prescription of physical activity were considered based on intensity and time, but questions
about the frequency and type of physical activity performed by the participants could have
been included [68] and sedentary behaviors should have been described in similar detail.
Specifying these sedentary behaviors constitutes a fundamental challenge to be able to
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implement strategies aimed at their reduction [69]. Finally, the sample could have been
expanded in terms of the age spectrum.

5. Conclusions

In conclusion, the adolescents that make up our study sample comply with high levels
of physical activity. In turn, there were no differences in body image or nutritional habits
in terms of physical activity levels. However, women with light physical activity were the
most concerned about taking care of their nutritional habits. The present results may serve
for other research to take into account initiatives to promote adequate nutritional habits
and not only physical activity. Girls had a worse body-image perception of themselves,
which must be worked together with a general improvement in nutritional habits and the
promotion of physical activity.

Author Contributions: Conceptualization, M.V.P.-M. and D.M.-S.; methodology, D.M.-S. and A.V.-V.;
formal analysis, A.V.-V.; data curation, D.M.-S.; writing—original draft preparation, D.M.-S., M.V.P.-M.
and M.A.-C.; writing—review and editing, D.M.-S. and A.V.-V.; supervision, A.V.-V. and M.A.-C. All
authors have read and agreed to the published version of the manuscript.

Funding: This article was funded by the Research Group CTS-1018 Physical activity for health
promotion (University of Granada).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of University of Murcia (3197/2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: https://osf.io/qztx8/?view_only=d7b88aca3e854411b857054258e6f4e1
(accessed on 1 January 2022).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Lizandra, J.; Gregori-Font, M. Study of eating habits, physical activity, socioeconomic status and sedentary lifestyle in adolescents

in the city of Valencia. Rev. Esp. Nutr. Hum. Diet. 2021, 25, 199–211. [CrossRef]
2. Arnett, J.J. Adolescence and Emerging Adulthood: A Cultural Approach, 3rd ed.; Pearson Education: London, UK, 2008.
3. Duno, M.; Acosta, E. Body image perception among university adolescents. Rev. Chil. Nutr. 2019, 46, 545–553. [CrossRef]
4. Gallego, R.M.; Gallego, I.M.; Pérez, J.A.F.; Rodríguez, P.G.; Cordeiro, M.F.; Reneda, A.R.; Cotelo, N.V.; Rodríguez, N.F.A.;

Echevarría, I.R. Analysis of nutritional habits and physical activity among adolescent students. RIVACANGAS. Rev. Esp. Nutr.
Comunitaria 2017, 23, 447–455.

5. Inchley, J.; Currie, D.; Budisavljevic, S.; Torsheim, T.; Jåstad, A.; Cosma, A.; Kelly, C.; Arnarsson, Á.M.; Barnekow, V.; We-
ber, M.M. (Eds.) Spotlight on Adolescent Health and Well-Being. Findings from the 2017/2018 Health Behaviour in School-Aged Children
(HBSC) Survey in Europe and Canada. International report. Volume 1. Key Findings; WHO Regional Office for Europe: Copenhagen,
Denmark, 2020; Available online: http://apps.who.int/iris (accessed on 23 November 2021).

6. Aranceta-Bartrina, J.; Gianzo-Citores, M.; Pérez-Rodrigo, C. Prevalence of overweight, obesity and abdominal obesity in the
Spanish population aged 3 to 24 years. The ENPE study. Rev. Esp. Cardiol. 2020, 73, 290–299. [CrossRef] [PubMed]

7. Martínez-Gómez, D.; Eisenmann, J.C.; Gómez-Martínez, S.; Veses, A.; Marcos, A.; Veiga, O. Sedentary lifestyle, adiposity and
cardiovascular risk factors in adolescents. AFINOS study. Rev. Esp. Cardiol. 2010, 63, 277–285. [CrossRef]

8. Bawaked, A.R.; Fernández-Barrés, S.; Navarrete-Muñoz, E.M.; González-Palacios, S.; Guxens, M.; Irizar, A.; Lertxundi, A.; Sunyer,
J.; Vioque, J.; Schröder, H.; et al. Impact of lifestyle behaviors in early childhood on obesity and cardiometabolic risk in children:
Results from the Spanish INMA birth cohort study. Pediatr. Obes. 2020, 15, e12590. [CrossRef]

9. Escalante, Y. Physical activity, physical exercise and physical condition in the field of public health. Rev. Esp. Salud Pública 2011,
84, 325–328. [CrossRef] [PubMed]

10. Sanz-Martín, D. Levels of moderate-vigorous physical activity of adolescents from the municipality of Soria. Sportis 2017, 3,
100–122. [CrossRef]

11. Valencia-Peris, A. Physical Activity and Sedentary Use of Screen Technology Media in Adolescents. Doctoral Thesis, University
of Valencia, Valencia, Spain, 2013.

12. Enríquez Peralta, R.E.; Quintana, M. Self-perception of body image and practices to correct it in adolescents of an educational
institution, Lima-Peru. An. Fac. Med. 2016, 77, 117–122. [CrossRef]

13. Rodríguez, D.; Alvis, K. Generalities of body image and its implications in sports. J. Fac. Med. 2015, 63, 279–287.
14. Castro Lemus, N. Re-conceptualization of the body image construct from a multidisciplinary. Arbo 2016, 192, 353. [CrossRef]

https://osf.io/qztx8/?view_only=d7b88aca3e854411b857054258e6f4e1
http://doi.org/10.14306/renhyd.25.2.1122
http://doi.org/10.4067/S0717-75182019000500545
http://apps.who.int/iris
http://doi.org/10.1016/j.recesp.2019.07.011
http://www.ncbi.nlm.nih.gov/pubmed/31987815
http://doi.org/10.1016/S0300-8932(10)70086-5
http://doi.org/10.1111/ijpo.12590
http://doi.org/10.1590/S1135-57272011000400001
http://www.ncbi.nlm.nih.gov/pubmed/22392463
http://doi.org/10.17979/sportis.2017.3.1.1738
http://doi.org/10.15381/anales.v77i2.11815
http://doi.org/10.3989/arbor.2016.781n5010


Int. J. Environ. Res. Public Health 2022, 19, 3064 12 of 14

15. Vaquero-Cristóbal, R.; Alacid, F.; Muyor, J.M.; López-Miñarro, P.Á. Body image; literature review. Nutr. Hosp. 2013, 28, 27–35.
[CrossRef]

16. Santana, M.L.; Silva, R.C.; Assis, A.M.; Raich, R.M.; Machado, M.E.; de J. Pinto, E.; de Moraes, L.T.; da C. Ribeiro Júnior, H. Factors
associated with body image dissatisfaction among adolescents in public schools students in Salvador, Brazil. Nutr. Hosp. 2013, 28,
747–755. [CrossRef] [PubMed]

17. Fortes, L.S.; Amaral, A.C.; Almeida, S.S.; Ferreira, M.E. Effects of psychological, morphological and sociodemographic variables
on adolescents’ eating behavior. Rev. Paul. Pediatr. 2013, 31, 182–188. [CrossRef] [PubMed]

18. Farrow, C.V.; Fox, C.L. Gender differences in the relationships between bullying at school and unhealthy eating and shape-related
attitudes and behaviours. Br. J. Educ. Psychol. 2011, 81 Pt 3, 409–420. [CrossRef]

19. Xanthopoulos, M.S.; Borradaile, K.E.; Hayes, S.; Sherman, S.; Vander Veur, S.; Grundy, K.M.; Nachmani, J.; Foster, G.D. The
impact of weight, sex, and race/ethnicity on body dissatisfaction among urban children. Body Image 2011, 8, 385–389. [CrossRef]
[PubMed]

20. Bully, P.; Elosua, P. Changes in body dissatisfaction relative to gender and age: The modulating character of BMI. Span. J. Psychol.
2011, 14, 313–322. [CrossRef]

21. Jiménez Flores, P.; Jiménez Cruz, A.; Bacardi Gascón, M. Body-image dissatisfaction in children and adolescents: A systematic
review. Nutr. Hosp. 2017, 34, 479–489. [CrossRef] [PubMed]

22. Babic, M.J.; Morgan, P.J.; Plotnikoff, R.C.; Lonsdale, C.; White, R.L.; Lubans, D.R. Physical activity and physical self-concept in
youth: Systematic review and meta-analysis. Sports Med. 2014, 44, 1589–1601. [CrossRef]

23. Niswah, I.; Rah, J.H.; Roshita, A. The association of body image perception with dietary and physical activity behaviors among
adolescents in Indonesia. Food Nutr. Bull. 2021, 42 (Suppl. 1), S109–S121. [CrossRef] [PubMed]

24. Tapia-Serrano, M.A.; Sevil-Serrano, J.; Sánchez-Oliva, D.; Vaquero-Solís, M.; Sánchez-Miguel, P.A. Effects of a school-based
intervention on physical activity, sleep duration, screen time, and diet in children. Rev. Psicodidáctica 2022, 27, 56–65. [CrossRef]

25. Sevil-Serrano, J.; Aibar-Solana, A.; Abós, Á.; Julián, J.A.; García-González, L. Healthy or unhealthy? The cocktail of health-related
behavior profiles in spanish adolescents. Int. J. Environ. Res. Public Health 2019, 16, 3151. [CrossRef] [PubMed]

26. Craig, C.L.; Marshall, A.L.; Sjöström, M.; Bauman, A.E.; Booth, M.L.; Ainsworth, B.E.; Pratt, M.; Ekelund, U.; Yngve, A.; Sallis, J.F.;
et al. International physical activity questionnaire: 12-Country reliability and validity. Med. Sci. Sports Exerc. 2003, 35, 1381–1395.
[CrossRef] [PubMed]

27. Orbach, I.; Mikulincer, M. The body investment scale: Construction and validation of a body experience scale. Psychol. Assess.
1998, 10, 415–425. [CrossRef]

28. Field, A. Discoring Statistics Using IBM SPSS Statistics, 5th ed.; SAGE Publications: London, UK, 2017.
29. Chen, T.J.; Watson, K.B.; Michael, S.L.; Carlson, S.A. Sex-stratified trends in meeting physical activity guidelines, participating in

sports, and attending physical education among US adolescents, youth risk behavior survey 2009–2019. J. Phys. Act. Health 2021,
18, S102–S113. [CrossRef] [PubMed]

30. Marques, A.; Henriques-Neto, D.; Peralta, M.; Martins, J.; Demetriou, Y.; Schönbach, D.M.I.; Gaspar de Matos, M. Prevalence of
physical activity among adolescents from 105 low, middle, and high-income countries. Int. J. Environ. Res. Public Health 2020,
17, 3145. [CrossRef] [PubMed]

31. Steene-Johannessen, J.; Hansen, B.H.; Dalene, K.E.; Kolle, E.; Northstone, K.; Møller, N.C.; Grøntved, A.; Wedderkopp, N.;
Kriemler, S.; Page, A.S.; et al. Variations in accelerometry measured physical activity and sedentary time across Europe—
harmonized analyses of 47,497 children and adolescents. Int. J. Behav. Nutr. Phys. Act. 2020, 17, 38. [CrossRef] [PubMed]

32. Woods, C.B.; Crowley, E.; Powell, C.; O’Brien, W.; Murphy, M.H.; Belton, S.; Saunders, J.; Connolly, S.; Farmer, O.; Ng, K.
Socio-ecological correlates of physical activity in a nationally representative sample of adolescents across Ireland and Northern
Ireland. Prev. Med. Rep. 2021, 23, 101472. [CrossRef] [PubMed]

33. Ruiz, J.R.; Ortega, F.B.; Martínez-Gómez, D.; Labayen, I.; Moreno, L.A.; De Bourdeaudhuij, I.; Manios, Y.; González-Gross, M.;
Mauro, B.; Molnar, D.; et al. Objectively measured physical activity and sedentary time in European adolescents: The HELENA
study. Am. J. Epidemiol. 2011, 174, 173–184. [CrossRef]

34. Beale, N.; Eldridge, E.; Delextrat, A.; Esser, P.; Bushnell, O.; Curtis, E.; Wassenaar, T.; Wheatley, C.; Johansen-Berg, H.; Dawes,
H. Exploring activity levels in physical education lessons in the UK: A cross-sectional examination of activity types and fitness
levels. BMJ Open Sport Exerc. Med. 2021, 7, e000924. [CrossRef]

35. Farooq, A.; Martin, A.; Janssen, X.; Wilson, M.G.; Gibson, A.M.; Hughes, A.; Reilly, J.J. Longitudinal changes in moderate-
to-vigorous-intensity physical activity in children and adolescents: A systematic review and meta-analysis. Obes. Rev. 2020,
21, e12953. [CrossRef] [PubMed]

36. Kirchengast, S.; Marosi, A. Gender differences in body composition, physical activity, eating behavior and body image among
normal weight adolescents—an evolutionary approach. Coll. Antropol. 2008, 32, 1079–1086. [PubMed]

37. Aubert, S.; Brazo-Sayavera, J.; González, S.A.; Janssen, I.; Manyanga, T.; Oyeyemi, A.L.; Picard, P.; Sherar, L.B.; Turner, E.; Tremblay,
M.S. Global prevalence of physical activity for children and adolescents; inconsistencies, research gaps, and recommendations: A
narrative review. Int. J. Behav. Nutr. Phys. 2021, 18, 81. [CrossRef] [PubMed]

38. Lim, J.; Kim, J.S.; Park, S.; Lee, O.; So, W.Y. Relationship of physical activity and sedentary time with metabolic health in children
and adolescents measured by accelerometer: A narrative review. Healthcare 2021, 9, 709. [CrossRef] [PubMed]

http://doi.org/10.3305/nh.2013.28.1.6016
http://doi.org/10.3305/nh.2013.28.3.6281
http://www.ncbi.nlm.nih.gov/pubmed/23848099
http://doi.org/10.1590/S0103-05822013000200008
http://www.ncbi.nlm.nih.gov/pubmed/23828054
http://doi.org/10.1348/000709910X525804
http://doi.org/10.1016/j.bodyim.2011.04.011
http://www.ncbi.nlm.nih.gov/pubmed/21664202
http://doi.org/10.5209/rev_SJOP.2011.v14.n1.28
http://doi.org/10.20960/nh.455
http://www.ncbi.nlm.nih.gov/pubmed/28421808
http://doi.org/10.1007/s40279-014-0229-z
http://doi.org/10.1177/0379572120977452
http://www.ncbi.nlm.nih.gov/pubmed/34282652
http://doi.org/10.1016/j.psicoe.2021.06.001
http://doi.org/10.3390/ijerph16173151
http://www.ncbi.nlm.nih.gov/pubmed/31470547
http://doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.ncbi.nlm.nih.gov/pubmed/12900694
http://doi.org/10.1037/1040-3590.10.4.415
http://doi.org/10.1123/jpah.2021-0263
http://www.ncbi.nlm.nih.gov/pubmed/34465644
http://doi.org/10.3390/ijerph17093145
http://www.ncbi.nlm.nih.gov/pubmed/32365969
http://doi.org/10.1186/s12966-020-00930-x
http://www.ncbi.nlm.nih.gov/pubmed/32183834
http://doi.org/10.1016/j.pmedr.2021.101472
http://www.ncbi.nlm.nih.gov/pubmed/34258178
http://doi.org/10.1093/aje/kwr068
http://doi.org/10.1136/bmjsem-2020-000924
http://doi.org/10.1111/obr.12953
http://www.ncbi.nlm.nih.gov/pubmed/31646739
http://www.ncbi.nlm.nih.gov/pubmed/19149211
http://doi.org/10.1186/s12966-021-01155-2
http://www.ncbi.nlm.nih.gov/pubmed/34187486
http://doi.org/10.3390/healthcare9060709
http://www.ncbi.nlm.nih.gov/pubmed/34200736


Int. J. Environ. Res. Public Health 2022, 19, 3064 13 of 14

39. Hay, J.; Maximova, K.; Durksen, A.; Carson, V.; Rinaldi, R.L.; Torrance, B.; Ball, G.D.C.; Majumdar, S.R.; Plotnikoff, R.C.;
Veugelers, P.; et al. Physical activity intensity and cardiometabolic risk in youth. Arch. Pediatr. Adolesc. Med. 2012, 166, 1022–1029.
[CrossRef]

40. Lopes, L.; Santos, R.; Coelho-e-Silva, M.; Draper, C.; Mota, J.; Jidovtseff, B.; Clark, C.; Schmidt, M.; Morgan, P.; Duncan, M.; et al.
A narrative review of motor competence in children and adolescents: What we know and what we need to find out. Int. J. Environ.
Res. Public Health 2020, 18, 18. [CrossRef]

41. Costigan, S.A.; Lubans, D.R.; Lonsdale, C.; Sanders, T.; del Pozo Cruz, B. Associations between physical activity intensity and
well-being in adolescents. Prev. Med. 2019, 125, 55–61. [CrossRef]

42. Steele, R.M.; van Sluijs, E.M.; Cassidy, A.; Griffin, S.J.; Ekelund, U. Targeting sedentary time or moderate-and vigorous-intensity
activity: Independent relations with adiposity in a population-based simple of 10-y-old British children. Am. J. Clin. Nutr. 2009,
90, 1185–1192. [CrossRef]

43. Janssen, I.; LeBlanc, A.G. Systematic review of the health benefits of physical activity and fitness in school-age children and youth.
Int. J. Behav. Nutr. Phys. Act. 2010, 7, 40. [CrossRef]

44. García-Artero, E.; Ortega, F.B.; Ruiz, J.; Mesa, J.L.; Delgado-Fernández, M.; González-Gross, M.; García Fuentes, M.; Vicente-
Rodríguez, G.; Gutiérrez, A.; Castillo, M.J. The lipid-metabolic profile in adolescents is more influenced by physical condition
than by physical activity (AVENA study). Rev. Esp. Cardiol. 2007, 60, 581–588. [CrossRef]

45. Ndagire, C.T.; Muyonga, J.H.; Nakimbugwe, D. Fruit and vegetable consumption, leisure-time physical activity, and sedentary
behavior among children and adolescent students in Uganda. Food Sci. Nutr. 2019, 7, 599–607. [CrossRef] [PubMed]

46. Ibarra Mora, J.; Ventura-Vall-Llovera, C.; Hernández Mosqueira, C. Level of physical activity, eating habits, and their relationship
with academic performance in adolescent students at COMEDUC foundation, Chile. J. Phys. Educ. Sport 2019, 19, 2397–2404.
[CrossRef]

47. Mera-Mamián, A.Y.; Tabares González, E.; Montoya-González, S.; Muñoz Rodríguez, D.; Monsalve, F. Practical recommendations
to avoid physical deconditioning during confinement due to the pandemic associated with COVID-19. Univ. Salud 2020, 22,
166–177. [CrossRef]

48. Matzkin, V.; Maldini, A.; Gutiérrez, R.P. Eating patterns before and during the COVID-19 pandemic in a group of children from
La Pampa. Actual Nutr. 2021, 22, 35–43.

49. Mendoza-Balcazar, J.; Biler-Reyes, S.A.; Macías-Vera, M.Y.; del Carmen Ormaza-Esmeraldas, E. Socio-economic factors and their
effects on eating habits during the Covid-19 pandemic year 2020–2021 in the City of Manta. FIPCAEC 2021, 6, 3–17. [CrossRef]

50. Fantineli, E.R.; Silva, M.P.D.; Campos, J.G.; Malta Neto, N.A.; Pacífico, A.B.; Campos, W. Body image among adolescents: The
association between nutritional status and physical activity. Cien. Saude Colet. 2020, 25, 3989–4000. [CrossRef]

51. Jankauskiene, R.; Baceviciene, M. Body image concerns and body weight overestimation do not promote healthy behaviour:
Evidence from adolescents in Lithuania. Int. J. Environ. Res. Public Health 2019, 16, 864. [CrossRef]

52. Taylor, S.E. Health Psychology, 10th ed.; McGraw-Hill Education: New York, NY, USA, 2007.
53. Escolar, M.; Martínez, M.; González, M.; Medina, M.; Mercado, E.; Lara, F. Risk factors of eating disorders among university

students: Estimation of vulnerability by age. J. Mex. Food Disor. 2017, 8, 105–112. [CrossRef]
54. Ricciardelli, L.A.; Mccabe, M.P.; Holt, K.E.; Finemore, J. A biopsychosocial model for understanding body image and body change

strategies among children. Appl. Dev. Psychol. 2003, 24, 475–495. [CrossRef]
55. Miranda, V.P.; Amorim, P.R.S.; Bastos, R.R.; Souza, V.G.; Faria, E.R.; Franceschini, S.C.; Teixeira, P.C.; de Morais, N.S.; Priore, S.E.

Body image disorders associated with lifestyle and body composition of female adolescents. Public Health Nutr. 2021, 24, 95–105.
[CrossRef]

56. Tebar, W.R.; Canhin, D.S.; Colognesi, L.A.; Morano, A.E.V.A.; Silva, D.T.C.; Christofaro, D.G.D. Body dissatisfaction and its
association with domains of physical activity and of sedentary behavior in a sample of 15,632 adolescents. Int. J. Adolesc. Med.
Health 2020, 33, 539–546. [CrossRef] [PubMed]

57. Spencer, R.A.; Rehman, L.; Kirk, S.F. Understanding gender norms, nutrition, and physical activity in adolescent girls: A scoping
review. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 6. [CrossRef]

58. Martínez Gómez, D.; Veiga Núñez, O.L. Body Dissatisfaction in Adolescents: Relationships with Physical Activity and Body
Mass Index. Rev. Int. Med. Cienc. Act. Fís. Deporte 2007, 7, 253–265. Available online: http://cdeporte.rediris.es/revista/revista2
7/artinsatisfaccion41e.htm (accessed on 17 November 2021).

59. Cruz, S.; Maganto, M. Body mass index, concern about thinness and body satisfaction in adolescents. Rev. Psicol. Gral. Aplic. 2002,
55, 455–473.

60. Ayensa, J.I.B.; Guillén Grima, F.; Garrido Landívar, E. Body dissatisfaction in adolescents measured with the Body Shape
Questionnaire (BSQ). Effect of anonymity, gender and age. Int. J. Clin. Health 2002, 2, 439–450.

61. Silva, L.P.R.D.; Tucan, A.R.O.; Rodrigues, E.L.; Del Ré, P.V.; Sanches, P.M.A.; Bresan, D. Dissatisfaction about body image and
associated factors: A study of young undergraduate students. Einstein 2019, 17, eAO4642. [CrossRef]

62. Cafri, G.; Thompson, J.K. Measuring male body image: A review of the current methodology. Psychol. Men. Masc. 2004, 5, 18–29.
[CrossRef]

63. Pallan, M.J.; Hiam, L.C.; Duda, J.L.; Adab, P. Body image, body dissatisfaction and weight status in South Asian children: A
cross-sectional study. BMC Public Health 2011, 11, 21. [CrossRef]

http://doi.org/10.1001/archpediatrics.2012.1028
http://doi.org/10.3390/ijerph18010018
http://doi.org/10.1016/j.ypmed.2019.05.009
http://doi.org/10.3945/ajcn.2009.28153
http://doi.org/10.1186/1479-5868-7-40
http://doi.org/10.1157/13107114
http://doi.org/10.1002/fsn3.883
http://www.ncbi.nlm.nih.gov/pubmed/30847139
http://doi.org/10.7752/jpes.2019.04363
http://doi.org/10.22267/rus.202202.188
http://doi.org/10.23857/fipcaec.v6i3.442
http://doi.org/10.1590/1413-812320202510.30442018
http://doi.org/10.3390/ijerph16050864
http://doi.org/10.1016/j.rmta.2017.05.003
http://doi.org/10.1016/S0193-3973(03)00070-4
http://doi.org/10.1017/S1368980019004786
http://doi.org/10.1515/ijamh-2019-0241
http://www.ncbi.nlm.nih.gov/pubmed/32549167
http://doi.org/10.1186/s12966-015-0166-8
http://cdeporte.rediris.es/revista/revista27/artinsatisfaccion41e.htm
http://cdeporte.rediris.es/revista/revista27/artinsatisfaccion41e.htm
http://doi.org/10.31744/einstein_journal/2019AO4642
http://doi.org/10.1037/1524-9220.5.1.18
http://doi.org/10.1186/1471-2458-11-21


Int. J. Environ. Res. Public Health 2022, 19, 3064 14 of 14

64. Xu, X.; Mellor, D.; Kiehne, M.; Ricciardelli, L.A.; McCabe, M.P.; Xu, Y. Body dissatisfaction, engagement in body change behaviors
and sociocultural influences on body image among Chinese adolescents. Body Image 2010, 7, 156–164. [CrossRef] [PubMed]

65. Trejo Ortiz, P.M.; Castro Veloz, D.; Facio Solís, A.; Mollinedo Montano, F.E.; Valdez Esparza, G. Disatisfaction with de body shape
associated to the Body Mass Index in adolescents. Rev. Cubana Enfermer. 2010, 26, 144–154.

66. Gehrman, C.A.; Hovell, M.F.; Sallis, J.F.; Keating, K. The effects of a physical activity and nutrition intervention on body
dissatisfaction, drive for thinness, and weight concerns in pre-adolescents. Body Image 2006, 3, 345–351. [CrossRef] [PubMed]

67. Dias, S.S.; Lages, M.; Frontini, R.; Luís, L.; Dixe, M.D.A.; Sousa, P. Association between food choices motivators and physical
activity in body image (dis)satisfaction in portuguese adolescents. Front. Public Health 2021, 9, 651228. [CrossRef] [PubMed]

68. Molina-García, J. Recommendations about plysical activity and contexts of intervention at school age: The role of the educational
center. In The Eight Areas of Health Education at School. Comsal Project; Catalan, V.G., Ed.; Tirant Humanities: Valencia, Spain, 2016.

69. González Gallego, J. Towards a physiology of sedentary lifestyle. Arch. Med. Deporte 2013, 30, 74–75.

http://doi.org/10.1016/j.bodyim.2009.11.003
http://www.ncbi.nlm.nih.gov/pubmed/20089467
http://doi.org/10.1016/j.bodyim.2006.07.006
http://www.ncbi.nlm.nih.gov/pubmed/18089238
http://doi.org/10.3389/fpubh.2021.651228
http://www.ncbi.nlm.nih.gov/pubmed/34150700

	Introduction 
	Materials and Methods 
	Sample 
	Design and Instruments 
	Procedure 
	Statistical Analysis 

	Results 
	Descriptive Statistics, Reliability and Correlations 
	Cluster Analysis to Obtain Physical Activity Profiles 
	Difference Analysis among Clusters 
	Differences in Physical Activity Profiles According to Gender 

	Discussion 
	Conclusions 
	References

