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Abstract

Physical activity practice and excessive screen time affect adolescent girls’ body satisfaction
and body image. This study aimed to estimate the association between screen time and
physical activity in relation to body dissatisfaction and body image among girls from
different Brazilian regions, considering both the direct effect and the influence of sociode-
mographic characteristics and school affiliation. This is a cross-sectional study based on
secondary data analysis. The outcomes were body dissatisfaction and body image dissatis-
faction due to excessive thinness and excessive fat. Physical activity and screen time were
independent variables. The moderating variables included sociodemographic characteris-
tics and school affiliation. Direct effects were observed in active girls with a lower odds
ratio (OR) of dissatisfaction due to excessive thinness (Southeast region, OR: 0.56, 95% CI:
0.34-0.90; South region, OR: 0.43, 95% CI: 0.19-0.43), whereas those with high screen times
were more likely to report dissatisfaction due to excessive fat (Southeast region, OR: 1.80,
95% CI: 1.35-2.40; Northeast region, OR: 1.97, 95% CI: 1.28-3.03). Effect modification was
observed based on sociodemographic characteristics and school affiliation. These behaviors
were directly associated with body dissatisfaction, and age, school affiliation, skin color,
and maternal education were important moderators of the relationship between physical
activity and screen time.

Keywords: schoolgirls; female; self-image

1. Introduction

Body dissatisfaction can be understood as a negative evaluation of one’s own body,
related to personal appearance [1,2]. Dissatisfaction with body image refers to the eval-
uation of the representation of the body, such as in relation to size and shape [3]. The
pattern of body dissatisfaction and body image has been associated with low self-esteem,
reduced emotional health, and the development of eating disorders among adolescent
girls [1,3]. The potential harms associated with body dissatisfaction highlight this outcome
as a significant public health issue [4,5].

In Brazil, the Federal Constitution, the Statute of Children and Adolescents, the Unified
Health System and the Health in School Program constitute legal devices that aim to achieve
comprehensive protection, as well as enabling health care and respect for the bodies of
adolescents [6]. Despite these frameworks, there is a reduction in the self-perception of
adolescents who perceive their appearance as normal, with an increase in the prevalence
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of those who self-assess their bodies as thin or very thin and as fat or very fat [7], which
may be related to the exclusive focus on individual aspects, such as risk behaviors, and
not on a broader health perspective [8], such as social and environmental constructs. In
the Brazilian context, body dissatisfaction among adolescent girls reaches approximately
65.6%, with a gradual increase in dissatisfaction as they grow older [1,6].

Regarding body image, it is also observed that girls exhibit greater dissatisfaction
with their current body image [9,10]. Thus, it is important to note the relevance of not
only investigating body dissatisfaction, but also, simultaneously, dissatisfaction with body
image, as they are distinct constructs that complement each other.

Associated with these aspects, it is important to note that the development of adoles-
cent females is marked by significant social, physiological, and behavioral changes [11,12].
The adoption of health-risk behaviors such as inadequate nutrition, the use of harmful
substances, sedentary behavior, and, above all, insufficient physical activity is frequently
observed in this population [13-15]. In Brazil, it is estimated that the prevalence of physical
activity practice is low [16,17], with lower prevalence both among girls in capital cities
(9.8%) and among those in cities in the interior of the state (9.1%) in comparison with
adolescent males (capital: 26.5%; interior cities: 26.8%) [17]. Regarding screen time, a
systematic review study identified a prevalence of 70.9% of excessive screen time among
Brazilian adolescents of both sexes [18].

In this context, studies have observed harmful effects resulting from the absence or
low levels of physical activity [19], particularly excess body weight, obesity, and changes in
dietary patterns [19], which may contribute to dissatisfaction with body and self-image.
Furthermore, body dissatisfaction among girls appears to be influenced by screen exposure,
as media-driven esthetic standards can increase the risk of eating disorders and low self-
esteem, ultimately impacting body self-perception [1,14,20].

Given the scarcity of national studies addressing the relationship between physical
activity, screen time, and dissatisfaction with body and self-image among adolescent
girls, it is essential to investigate this association while considering different Brazilian
regional contexts (climate, vegetation, population density, human development index,
culture and economic aspects) and the influence or moderation of various characteristics.
Understanding these relationships can support the development of public policies and
programs that encourage physical activity and reduce excessive screen time, taking into
account the country’s cultural and sociodemographic particularities. Such efforts aim to
promote a more positive body image among adolescent girls.

The present study aimed to estimate the association between screen time and physi-
cal activity in relation to body dissatisfaction and self-image among girls from different
regions of Brazil, considering both the direct effect and the influence of sociodemographic
characteristics and school engagement.

2. Materials and Methods
2.1. Study Characterization

This is a secondary data analysis of a cross-sectional epidemiological study. The
information was obtained from the National School Health Survey (PeNSE), conducted
by the Health Surveillance Secretariat of the Brazilian Ministry of Health, with support
from the Ministry of Education. PeNSE is a nationwide survey designed to assess aspects
related to the behavior and health of Brazilian schoolchildren. The study was approved by
the National Research Ethics Committee on Human Subjects of the Ministry of Health and
obtained informed consent from all participants and their legal guardians, as per approval
number 3.249.268, issued on 8 April 2019.
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2.2. Target Population and Sample

The target population of the study comprised adolescents aged 13 to 17 years who
were enrolled in and regularly attending the 7th grade of elementary school through to the
3rd year of high school in public and private schools located in both urban and rural areas.
This age group was considered to ensure comparability of the research indicators with
information monitored internationally. The study employed a two-stage cluster sampling
design, with schools selected in the first stage and classrooms in the second. A total of
159,245 students from 4242 schools and 6612 classrooms participated in the survey with
valid questionnaires.

The stratification of schools considered both their geographical location and admin-
istrative dependency. Geographically, schools were grouped based on their location in
the capitals of the 26 Brazilian states and the federal capital, Brasilia, or in municipalities
outside the state capitals. This approach resulted in a total of fifty-three geographical
strata—two for each state and one for the Federal District.

The schools were classified according to their administrative dependency (public or
private) within each geographical stratum, resulting in a total of 106 sampling strata. The
sample sizing was conducted based on the number of students required to ensure estimates
with a controlled level of precision for each of these strata. Based on this calculation,
the number of classrooms and schools needed to compose the sample was determined,
ensuring a reliable and representative depiction of each sampling stratum.

The sample size of students was calculated to estimate a prevalence of approximately
0.5 (50%) with a coefficient of variation (CV) of 4%. This approach aimed to ensure a
meaningful representation of the target population and minimize sampling errors, thereby
providing more reliable and robust results for analysis and interpretation [21].

The selection of classrooms within each school from the updated registry was con-
ducted with equal probabilities (simple random sampling) and aligned with the predeter-
mined number of selected classrooms for each allocation stratum. This process ensured an
accurate and reliable representation of the target population, reflecting the diversity and
specific characteristics of each geographical and administrative stratum.

The student sample consisted of all students from the selected classrooms in each of
the schools chosen in the first stage of selection. All students present on the day of data
collection were automatically included to complete the survey questionnaire. Finally, the
final sample for this study, which focused exclusively on female adolescents, comprised
63,324 participants.

2.3. Procedures and Instruments

Data collection took place from April to September 2019 using a mobile data collection
device (Positivo brand—Curitiba, Brazil). The student version of the questionnaire was
completed by the students under the supervision of trained administrators. To ensure
the questionnaire’s adequacy, prior tests on completion time and cognitive studies were
conducted to limit the number of questions and refine wording for better comprehension
by students. These tests indicated the need for adjustments to improve question clarity.
Among these adjustments, an assistance icon was added to the electronic questionnaire,
displayed on the question screen, providing additional explanations or examples in text or
image format to facilitate understanding.

In 2019, the student questionnaire included the following thematic sections and corre-
sponding number of questions: general information (19 questions); nutrition (26 questions);
physical activity (10 questions); tobacco use (14 questions); alcohol consumption (9 ques-
tions); other drugs (6 questions); home and school situations (10 questions); mental health
(6 questions); sexual and reproductive health (13 questions); hygiene and oral health (6 ques-
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tions); safety (24 questions); use of health services (9 questions); body image (6 questions);
and an opinion section with 1 question.

2.4. Study Variables

The dependent variable in this study was the self-assessment of body satisfaction and
body image (Table 1), based on the following questions: (a) How do you feel about your
body? The response options were very satisfied; satisfied; indifferent; dissatisfied; very
dissatisfied; (b) Regarding your body, how do you perceive yourself? The response options
were very thin; thin; normal; overweight; very overweight.

Table 1. Details of the classification of the dependent variable referring to self-assessment of body
satisfaction and body image.

Options Code Classification

Very satisfied and satisfied + Normal

Very satisfied and satisfied + Very thin and thin

Very satisfied and satisfied + Overweight and very overweight

Indifferent + Normal 0 Reference category

Indifferent + Very thin and thin

Indifferent + Overweight and very overweight

Dissatisfied and very dissatisfied + Normal

Dissatisfied and very dissatisfied + Very thin and thin 1

Dissatisfied with the body and
perception of thinness

Dissatisfied and very dissatisfied + Overweight and very overweight 2

Dissatisfied with the body and
perception of excess weight

Based on these two questions, the study outcomes were defined as follows: dissatisfied
with the body and perception of thinness (very thin/thin), coded as 1 in the database, and
dissatisfied with the body and perception of excess weight (overweight/very overweight),
coded as 2 in the database. All other response options were grouped as the reference
category (value 0). This classification was employed considering that associations with
various comorbidities may be linked to body and self-image dissatisfaction due to the
perception of being very thin/thin or overweight/very overweight [22,23]. The study
shows that subjective measures of self-assessment present positive evidence of concurrent
validity [24].

The independent variables in this study were physical activity and screen time. For
physical activity, the study considered information on active commuting (walking or
cycling) to and from school, participation in physical education classes, and engagement
in physical activities outside of school physical education classes. Based on these data, a
physical activity variable was constructed, taking into account the total weekly duration
of physical activity. This variable was then dichotomized as follows: physically active
(300 min or more per week), coded as 1 in the database; insufficiently active (up to 299 min
per week), coded as 0 in the database [25].

Screen time was assessed using the following question: (a) How many hours per
day do you usually spend sitting while watching television, playing video games, using a
computer, cellphone, or tablet, or engaging in other seated activities? Saturdays, Sundays,
holidays, and time spent sitting at school were not to be considered. The response options
were as follows: Up to 1 h per day; More than 1 h up to 2 h per day; More than 2 h up to
3 h per day; More than 3 h up to 4 h per day; More than 4 h up to 5 h per day; More than
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5h up to 6 h per day; More than 6 h up to 7 h per day; More than 7 h up to 8 h per day;
More than 8 h per day. This variable was dichotomized as follows: excessive screen time
(>3 h), coded as 1 in the database; adequate screen time (<3 h), coded as 0 in the database.
This classification was based on recommendations for adolescents aged 11 to 18 years [26].

The variables used to estimate the effect modifier were age group (13 to 15 years,
16 to 17 years); self-reported skin color, dichotomized into white and racialized (racialized
refers to a collective group that shares common experiences, histories, and identification
modalities. This classification also considers phenotypic characteristics that may contribute
to social disadvantage [27]. In this study, the racialized group included black, Asian, and
indigenous participants); maternal education, categorized as up to incomplete high school
and complete high school or higher education; school location, categorized as urban or rural;
school administrative dependency, categorized as public or private. These variables were
considered potential effect modifiers due to their social and individual relevance in Brazil,
particularly in the relationship between physical activity, screen time, and body satisfaction.

These effect modification variables were also considered control variables, along
with the following: consumption of vegetables and greens (up to 4 days and 5 or more
days per week); consumption of sweets (did not consume sweets in the last 7 days and
yes); consumption of fruits and fresh salads (up to 4 days and 5 or more days per week);
consumption of soft drinks (up to 4 days and 5 or more days per week); consumption of
fast food from street vendors or food stalls (did not consume in the last 7 days and yes);
reason/cause for experiencing bullying, categorized as no bullying, because of my color
or race, because of my religion, because of my facial appearance, because of my body
appearance, because of my sexual orientation, because of my region of origin, and other
reasons/causes; feelings of sadness, categorized as never/rarely and sometimes/most of
the time/always; attempt to change weight, categorized as not trying to change weight,
trying to lose weight, trying to gain weight, and trying to maintain current weight; use of
vomiting or laxatives (yes and no); use of weight-loss products (yes and no); and use of
muscle-gain products (yes and no).

These characteristics were considered as potential control variables because dietary
habits (such as consumption of vegetables and greens, sweets, fruits and fresh salads,
and fast food from street vendors or food stalls) are directly linked to health-related
behaviors and weight control practices. Similarly, body-related attitudes (such as attempts
to change weight, use of vomiting or laxatives, consumption of weight-loss products,
and consumption of muscle-gain products) are key predictors of body perception [7].
Additionally, mental health-related contexts were considered, including reasons/causes
for experiencing bullying and feelings of sadness, as these variables are directly associated
with health-related behaviors.

2.5. Data Analysis

The PeNSE microdata are available in Excel format, and the analyses were conducted
using Stata software, version 17.0. Post-stratification weights were applied due to the
two-stage complex sampling design (school and class), using the survey module.

The geographic region variable was used in the stratification of the analyses, with
the following Brazilian geographic regions: North, Northeast, Central-West, Southeast,
and South. Therefore, all analyses were applied in a similar way, but separately for the
geographic regions to which the adolescent girls belonged. Descriptive analyses of absolute
and relative frequencies were performed, and the measure of association used was the
odds ratio (OR), complemented by a 95% confidence interval (95% CI), using multinomial
logistic regression. This analysis was adopted because the dependent variable presents
three categories with mutually exclusive classification options (nominal variable). The
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direct association between the independent variables and the dependent variable was
estimated in both crude and adjusted analyses, controlling for all control variables.

Subsequently, the interaction effect between each effect-modifying variable and the
independent variables in relation to the dependent variable was examined, while adjusting
for all control variables by OR (95% CI) using multinomial logistic regression. The inter-
action terms represent the multiplication of the independent variable by the moderating
variable (age, school administrative dependency, school location, self-reported skin color,
and maternal education). These results are presented in the tables. The existence of an
association between the interaction term and the dependent variable indicates that the
moderating variable interferes in the association between the independent variable and the
dependent variable. Among the interaction terms with 95% CI that did not include 1, the
association was further stratified by the effect-modifying variables with the presentation
of the OR and 95% ClI for each category of the moderating variable. These results are
presented in the Results section. All the associations were considered significant when the
95% CI did not include 1.

3. Results

The description of the sample of Brazilian adolescent girls according to the country and
its regions is presented in Table 2. It is observed that more than half of the participants were
under 15 years old, with the highest concentration from the Southeast region. Regarding
maternal education, a higher prevalence of mothers with complete high school or higher
education was noted in the Southeast. The majority of adolescents were enrolled in schools
located in urban areas and under public administration.

Table 2. Description of the sample of adolescent girl by Brazil and Brazilian regions in 2019.

Region
Variables North  Northeast Southeast South  Central-West
n (%) n (%) n (%) n (%) 1 (%)
13 to 15 vears 9573 14,359 7409 4537 5973
Ave orou y (69.5) (65.5) (60.9) (69.1) (67.0)
ge grotp 16 to 17 vears 4855 7335 3928 2224 2955
y (30.5) (34.5) (39.1) (30.9) (33.0)
White 3902 6460 5217 4776 3496
Self-reported (20.0) (19.3) (41.2) (56.8) (25.3)
skin color - 10,177 14,837 6039 1909 5283
Racialized (80.0)  (80.7) (588)  (432) (74.7)
Incomplete secondary 3675 6793 2719 1727 2185
) education (58.3) (62.1) (45.8) (59.4) (46.5)
Maternal education
Complete secondary 8602 11,832 7040 4269 5571
education and higher (41.7) (38.9) (54.2) (40.6) (53.5)
Urban 13,002 20,664 11,181 6673 8695
Situation of the (69.2) (85.5) (98.7) (94.8) (93.4)
school unit Rural 1491 1090 172 108 248
(30.8) (14.5) (1.3) (5.2) (6.6)
Public 8537 11,101 5582 3287 4671
Dependence on (99.5) (98.5) (95.4) (98.4) (97.1)
administrative Private 5956 10,653 5771 3494 4272
(0.5) (1.5) (4.6) (1.6) (2.9)
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Table 2. Cont.

Region
Variables North  Northeast Southeast South  Central-West

1 (%) 1 (%) n (%) n (%) 1 (%)
Until 4 davs 9954 16,470 7536 4160 5638
Consumption of y (75.3) (80.8) (73.0) (64.5) (69.4)
vegetables 5 or more davs 4520 5253 3804 2619 3296
y (24.7) (19.2) (27.0) (35.5) (30.6)

I have not eaten any treats 1545 2124 737 391 600

Consumption of in the last 7 days (15.0) (14.4) (7.6) 9.0) (8.0)
sweets Yes 12,926 19,607 10,605 6384 8333
(85.0) (85.6) (92.4) (91.0) (92.0)
Up to 4 davs 10,845 16,309 7947 4510 6191
Consumption of fresh p y (79.2) (75.7) (74.6) (70.0) (70.5)
fruits and salads 3626 5428 3392 2264 2744
5 or more days (20.8) (24.3) (25.4) (30.0) (29.5)
Up to 4 davs 12,386 18,939 9424 5726 7131
Soda consumption P y (90.9) (88.9) (78.8) (82.4) (80.4)
5 or more da 2092 2797 1914 1053 1805
or mote days 9.1) (11.1) (21.2) (17.4) (19.6)
No reason /cause 8028 12,546 6507 4021 5058
(55.7) (58.8) (53.6) (55.8) (54.5)

My color or race 167 197 90 29 89

y (3.5) (1.6) (1.7) (0.8) (1.1)

My relieion 159 199 93 46 76

yrehg (0.7) (1.6) (0.8) (0.6) (1.3)

Th ¢ ‘ 543 953 524 228 365

Reason/cause for ¢ appearance ot:my face (3.6) (3.8) (6.8) 4.7) 4.1)
receiving bullyin, 1056 1565 788 419 667
& ying The appearance of my body (7.0) (8.2) (9.9) (9.0 9.7)

My sexual orientation 156 207 o4 72 78

y (0.5) (0.5) (1.2) (1.5) 1.2)

M . £ orioi 44 53 37 20 31

y reglon of ofigin (0.2) (0.3) (0.4) (0.3) (0.4)
Other reasons,/ causes 4285 5987 3187 1931 2550
(28.8) (25.2) (25.6) (27.3) 27.7)
Never,/Rarel 2763 4253 1963 1189 1556
Feeline of sadness y (24.7) (21.5) (16.9) (18.0) (17.7)
& Sometimes/Most of the 11,686 17,457 9360 5577 7374
time/Always (75.3) (78.5) (83.1) (82.0) (82.3)
I am not doine anvthin 5656 8688 4516 2538 3363
g anything (43.9) (44.4) (42.1) (42.7) (39.2)
I am trvine to lose weight 4502 5943 3932 2548 3099
Attempts to change yms & (21.5) (20.4) (29.9) (32.5) (29.7)
weight [ am trvine to eain weight 2315 4211 1312 652 1184
ymgto g & (21.6) (21.6) (16.2) (11.3) (15.3)
I am trying to maintain the 1915 2809 1526 1011 1259
same weight (13.0) (13.6) (11.8) (13.5) (15.8)

Yes 1244 1431 786 412 690

Vomiting or use of (81) (70) (66) (7.2) (76)
laxatives No 13,143 20,219 10,498 6338 8216
(91.9) (93.0) (93.4) (92.8) (92.4)
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Region
Variables North  Northeast Southeast South Central-West
n (%) n (%) n (%) n (%) n (%)
Yes 946 999 568 303 518
Using a product to (5.6) (4.5) (5.8) (5.4) (5.8)
lose weight 13,438 20,639 10,717 6446 8384
(94.4) (95.5) (94.2) (94.6) (94.2)
Yes 902 1391 455 190 446
Using a product to (6.4) (7.6) (6.4) (2.6) (5.3)
increase mass No 13,458 20,233 10,823 6551 8446
(93.6) (92.4) (93.6) (97.4) (94.7)
I'have not eaten any treats 6988 10,182 4666 3042 3810
Consumption of snack in the last 7 days (63.0) (55.5) (46.9) (56.8) (54.1)
bars and stalls Yes 7488 11,557 6672 3733 5124
(37.0) (44.5) (53.1) (43.2) (45.9)

%: Relative frequency weighted by the sampling weight of the research methodological design.

Concerning skin color, most adolescents self-identified as racialized. The consumption
of soft drinks and sweets was lower among adolescents from the South and Central-West
regions. More than half of the adolescents did not report experiencing bullying; however,
among those who did, the main reason cited was the physical appearance of their face
and body.

A high frequency of reported feelings of sadness was observed among adolescents,
with a higher prevalence in the North and Northeast regions. Among adolescents
who engaged in extreme weight control behaviors, weight loss measures were more
frequently reported.

Regarding physical activity, adolescent girls engage in less physical activity (Figure 1).
The South region stands out as the only one in the country where the proportion of suffi-
ciently active adolescents exceeds the national average. In the Southeast, the proportions
of adolescents who meet and do not meet physical activity recommendations are similar.
With respect to the prevalence of screen time spent sitting for three or more hours per day
among Brazilian adolescent girls, the Southeast region had a higher occurrence than the
national average. The results indicated that girls from the North and Northeast regions of
Brazil had lower prevalence rates of screen time exceeding three hours per day (Figure 1).

With regard to the prevalence of body image dissatisfaction (Figure 2), adolescent girls
from all Brazilian regions showed greater dissatisfaction related to excess body fat. On the
other hand, those from the North and Northeast regions exhibited lower prevalence rates
of dissatisfaction associated with excess body fat.

Table 3 presents the crude and adjusted analyses regarding the association between
physical activity and screen time with body dissatisfaction and body image dissatisfaction,
both in relation to excessive thinness and excessive fat. In the crude analysis, considering
sufficient physical activity, adolescent girls from the Northeast region showed a higher
likelihood of dissatisfaction due to excess fat (OR: 1.62; 95% CI: 1.19-2.22). However, in the
adjusted analysis, lower odds of dissatisfaction due to excessive thinness were observed
among physically active adolescent girls in the Southeast and South regions (OR: 0.56;
95% CI: 0.34-0.90; OR: 0.43; 95% CI: 0.19-0.43, respectively).
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Figure 1. Prevalence of screen time and physical activity in girls in Brazilian regions in 2019.
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Figure 2. Prevalence of dissatisfaction with the body and body image in girls in Brazilian regions
in 2019.

In the crude analysis (Table 3), regarding excessive screen time, dissatisfaction due
to excessive thinness was associated with all regions except the North. Conversely, dissat-
isfaction due to excess fat was associated with all Brazilian regions. Regarding excessive
screen time, there was an association with higher odds of dissatisfaction due to excess fat
in all regions. For dissatisfaction due to excessive thinness, the association was significant
in the Northeast, South, and Central-West regions.

Table 4 presents the moderating effect of age, represented by the interaction terms, on
the association between physical activity, screen time, and the outcomes of body dissatis-
faction and body image dissatisfaction among female adolescents. It was observed that
age moderated the association between excessive screen time and dissatisfaction due to
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excessive thinness among adolescent girls in the North region. In this association, girls
aged 16 and 17 years had higher odds of dissatisfaction due to excessive thinness (OR: 1.61;
95% CI: 1.04-2.49), whereas no association was found for the younger age group (OR: 1.02;
95% CI: 0.54-1.94).

Table 3. Crude and adjusted analysis of the association between physical activity and screen time
with dissatisfaction due to excessive thinness and excess fat in young women from Brazilian regions
in 2019.

Sufficiently Active (>300 min/Week) Screen Time (>3 h/Day)
Dissatisfaction Due to Dissatisfaction Due to Dissatisfaction Due to Dissatisfaction Due to
Excessive Thinness Excessive Fat Excessive Thinness Excessive Fat
Crude OR Adjusted OR Crude OR  Adjusted OR Crude OR Adjusted OR Crude OR  Adjusted OR
(95% CI) (95% CI) * (95% CI) (95% CI) * (95% CI) (95% CI) * (95% CI) (95% CI) *
Regions
North 1.31 1.41 1.34 2.35 1.30 1.06 2.75 1.97
(0.50-3.41) (0.49-4.06) (0.80-2.22) (1.22-4.52) (0.79-2.14) (0.66-1.70) (1.99-3.82) (1.28-3.03)
Northeast 0.70 0.74 1.62 1.52 2.67 2.58 3.03 2.42
ortheas (0.37-1.29) (0.37-1.45) (1.19-2.22) (1.04-2.21) (1.49-4.77) (1.32-5.06) (1.85-4.98) (1.46-4.00)
Southeast 0.68 0.56 1.07 1.29 1.83 1.51 2.09 1.80
(0.41-1.13) (0.34-0.90) (0.84-1.38) (0.98-1.68) (1.26-2.66) (0.92-2.48) (1.67-2.61) (1.35-2.40)
South 0.53 0.43 0.84 0.74 1.84 1.81 2.27 1.72
(0.26-1.10) (0.19-0.43) (0.61-1.15) (0.53-0.93) (1.13-2.97) (1.10-2.97) (1.66-3.11) (1.18-2.50)
Central-West 0.93 0.72 1.12 1.19 1.85 1.70 1.81 1.85
entral-west = (0.58-1.47) (0.42-1.22) (0.89-1.42) (0.97-1.48) (1.33-2.57) (1.17-2.44) (1.43-2.29) (1.42-2.40)

OR: odds ratio; 95% CI: 95% confidence interval; * adjusted for age group, self-reported skin color, maternal
education level, school unit status, administrative dependency, consumption of vegetables, consumption of
sweets, consumption of fresh fruits and salads, soda consumption, consumption of snacks at fast-food stands,
reasons/ causes for experiencing bullying, feeling of sadness, attempts to influence weight, use of vomiting or
laxatives, use of weight loss product, use of weight gain products, and independent variables. Reference category:
other options (dissatisfied with regular body shape, plus satisfaction options).

Table 4. Interaction terms of the adjusted * association between physical activity and screen time
with dissatisfaction due to excessive thinness and excess fat, moderated by age, in young women
from Brazilian regions in 2019.

Sufficiently Active (>300 min/Week) Screen Time (>3 h/Day)
Dissatisfaction Due to  Dissatisfaction Due Dissatisfaction Due to  Dissatisfaction Due
Excessive Thinness to Excessive Fat Excessive Thinness to Excessive Fat
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Regions
North 0.87 (0.43-1.83) 5.88 (0.60-57.58) 2.43 (1.30-4.55) 1.35 (0.82-2.22)
Northeast 1.26 (0.28-5.57) 2.01 (0.97-4.17) 1.12 (0.48-2.57) 1.12 (0.48-2.57)
Southeast 1.04 (0.35-3.02) 0.51 (0.25-1.03) 1.00 (0.43-2.30) 0.69 (0.32-1.48)
South 1.06 (0.19-5.84) 1.76 (0.74-4.19) 1.42 (0.44-4.63) 1.24 (0.55-2.81)

Central-West

0.47 (0.22-1.00)

1.10 (0.64-1.89)

0.32 (0.84-192.0)

0.80 (0.38-1.68)

OR: odds ratio; 95% CI: 95% confidence interval; * adjusted for self-reported skin color, maternal education level,
school unit status, administrative dependency, consumption of vegetables, consumption of sweets, consumption
of fresh fruits and salads, soda consumption, consumption of snacks at fast-food stands, reasons/causes for
experiencing bullying, feeling of sadness, attempts to influence weight, use of vomiting or laxatives, use of
weight loss product, use of weight gain products, and independent variables. Reference category: other options
(dissatisfied with regular body shape, plus satisfaction options).

The moderating effect of school administrative dependency on the association between
physical activity and screen time with body dissatisfaction and body image dissatisfaction
among adolescent girls is presented in Table 5. Girls with higher screen time demonstrated
an association with dissatisfaction due to excessive thinness in the North region, with a
modifying effect for those attending private schools (OR: 2.47; 95% CI: 1.40-4.37), but not
for those in public schools (OR: 1.00; 95% CI: 0.64-1.58). In this region, active girls in public
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schools had 2.25 times (95% CI: 1.18-4.30) higher odds of dissatisfaction due to excessive
fatness. Meanwhile, no association was observed among those attending private schools
(OR: 0.64; 95% CI: 0.28-1.43).

Table 5. Interaction terms of the adjusted * association between physical activity and screen time
with dissatisfaction due to excessive thinness and excess fat, moderated by type of administrative
dependency, in young women from Brazilian regions in 2019.

Sufficiently Active (>300 min/Week) Screen Time (>3 h/Day)

Dissatisfaction Due to  Dissatisfaction Due Dissatisfaction Due to  Dissatisfaction Due
Excessive Thinness to Excessive Fat Excessive Thinness to Excessive Fat

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Regions

North 0.78 (0.14-4.32) 0.28 (0.08-0.97) 2.48 (1.20-5.08) 0.94 (0.52-1.69)
Northeast 0.89 (0.35-2.24) 0.92 (0.50-1.68) 0.58 (0.23-1.47) 0.70 (0.39-1.24)
Southeast 1.28 (0.57-2.82) 0.98 (0.63-1.54) 0.44 (0.22-0.85) 0.66 (0.45-0.98)
South 1.87 (0.72—4.90) 1.68 (1.09-2.58) 0.68 (0.30-1.56) 0.80 (0.45-1.39)

Central-West

1.25 (0.55-2.82)

1.30 (0.80-2.09)

0.96 (0.62-1.48)

0.70 (0.51-0.96)

OR: odds ratio; 95% CI: 95% confidence interval; * adjusted for age group, self-reported skin color, maternal
education level, school unit status, consumption of vegetables, consumption of sweets, consumption of fresh
fruits and salads, soda consumption, consumption of snacks at fast-food stands, reasons/causes for experiencing
bullying, feeling of sadness, attempts to influence weight, use of vomiting or laxatives, use of weight loss product,
use of weight gain products, and independent variables. Reference category: other options (dissatisfied with
regular body shape, plus satisfaction options).

Among girls from the Southeast region, an interaction was observed between school
administrative dependency and screen time in relation to dissatisfaction due to excessive
thinness; however, no association was found among those attending public (OR: 1.57;
95% CI: 0.95-2.60) or private schools (OR: 0.73; 95% CI: 0.36-1.46). On the other hand,
regarding dissatisfaction due to excessive fatness, an association was identified among girls
from public schools (OR: 1.85; 95% CI: 1.39-2.48), but not among those from private schools
(OR: 1.12; 95% CI: 0.70-1.80).

In the South region, an interaction was found between school administrative depen-
dency and physical activity in the association with dissatisfaction due to excessive fatness.
Physically active girls from public schools had 1.72 times (95% CI: 1.17-2.51) higher odds
of dissatisfaction due to excessive fatness.

Conversely, in the Central-West region, an interaction between school administrative
dependency and screen time was observed in the association with dissatisfaction due to
excessive fatness. High screen time was associated with increased odds of dissatisfac-
tion among girls attending both public (OR: 1.88; 95% CI: 1.43-2.47) and private schools
(OR: 1.33; 95% CI: 1.06-1.66).

The moderating effect of school location on the association between physical activity
and screen time with body dissatisfaction and body image dissatisfaction among adolescent
girls is presented in Table 6. In the North region, an interaction between school location
and physical activity was observed in relation to dissatisfaction due to excessive thin-
ness. However, no association was found among girls attending urban schools (OR: 0.64;
95% CI: 0.25-1.64) or rural schools (OR: 3.52; 95% CI: 0.14-87.72). Among active girls in
the Southeast region, an interaction was observed with lowers odds of dissatisfaction due
to excessive thinness between urban school location (OR: 0.53; 95% CI: 0.32-0.89). An
interaction was also identified between school location, screen time, and dissatisfaction
due to excessive fatness (urban, OR: 1.85; 95% CI: 1.39-2.45). In the South region, an
interaction was found between school location and physical activity in the association
with dissatisfaction due to excessive thinness (urban, OR: 0.39; 95% CI: 0.17-0.87) and
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between school location and screen time in the association with dissatisfaction due to
excessive thinness (urban, OR: 2.08; 95% CI: 1.20-3.61). In the Central-West region, an
interaction was observed between school location and screen time in the association with
dissatisfaction due to excessive fatness (urban, OR: 1.77; 95% CI: 1.35-2.32; rural, OR: 5.54;
95% CI: 1.40-21.94).

Table 6. Interaction terms of the adjusted * association between physical activity and screen time
with dissatisfaction due to excessive thinness and excess fat, moderated by school situation, in young
women from Brazilian regions in 2019.

Sufficiently Active (>300 min/Week)

Screen time (>3 h/Day)

Dissatisfaction Due to  Dissatisfaction Due Dissatisfaction Due to  Dissatisfaction Due
Excessive Thinness

to Excessive Fat Excessive Thinness to Excessive Fat

OR (95% CI)

OR (95% CI) OR (95% CI) OR (95% CI)

Regions

North 7.43 (1.34-41.11) 4.36 (0.53-35.40) 0.33 (0.07-1.56) 0.62 (0.27-1.42)
Northeast 1.16 (0.13-10.21) 0.58 (1.19-1.76) 3.28 (0.64-16.67) 1.74 (0.41-4.38)
Southeast 48.28 (3.36-693.7) 8.94 (0.43-184.5) 48.00 (2.93-785.0) 0.15 (0.05-0.47)
South 17.86 (1.28-248.2) 0.18 (0.01-2.42) 0.13 (0.35-0.53) 2.78 (0.59-12.98)

Central-West

1.38 (0.44-4.31)

2.06 (0.38-10.92) 2.23 (0.84-2.86) 2.42 (1.09-5.39)

OR: odds ratio; 95% CI: 95% confidence interval; * adjusted for age group, self-reported skin color, maternal
education level, administrative dependency, consumption of vegetables, consumption of sweets, consumption
of fresh fruits and salads, soda consumption, consumption of snacks at fast-food stands, reasons/causes for
experiencing bullying, feeling of sadness, attempts to influence weight, use of vomiting or laxatives, use of
weight loss product, use of weight gain products, and independent variables. Reference category: other options
(dissatisfied with regular body shape, plus satisfaction options).

The moderating effect of self-reported skin color on the association between physical
activity and screen time with body dissatisfaction and body image dissatisfaction among
adolescent girls is presented in Table 7. An interaction was observed between self-reported
skin color and physical activity in relation to dissatisfaction due to excessive thinness
among girls in the North region. However, an association was found only among white
girls (OR: 0.20; 95% CI: 0.07-0.52), while no association was observed among racialized
girls (OR: 1.58; 95% CI: 0.52—4.80). In this same region, regarding dissatisfaction due to
excessive fatness, physically active white girls had lower odds of dissatisfaction (OR: 0.30;
95% CI: 0.11-0.84), whereas racialized girls had higher odds (OR: 2.96; 95% CI: 1.40-6.26).
Additionally, among girls in the North region, an interaction was observed between self-
reported skin color and screen time in relation to dissatisfaction due to excessive fatness.
An association was found among racialized girls (OR: 1.70; 95% CI: 1.09-2.65), but not
among white girls (OR: 1.77; 95% CI: 0.83-3.77).

Table 8 presents the moderating effect of maternal education, represented by the
interaction terms, on the association between physical activity, screen time, and the stages of
body dissatisfaction and body image dissatisfaction among adolescent females. Physically
active girls of the Northeast region whose mothers had at least completed high school
showed lower odds of dissatisfaction due to excessive thinness (OR: 0.29; 95% CI: 0.12-0.70).
However, no association was observed among girls whose mothers had incomplete high
school education (OR: 1.10; 95% CI: 0.43-2.81).
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Table 7. Interaction terms of the adjusted * association between physical activity and screen time
with dissatisfaction due to excessive thinness and excess fat, moderated by self-reported skin color, in
young women from Brazilian regions in 2019.

Sufficiently Active (>300 min/Week) Screen Time (>3 h/Day)

Dissatisfaction Due to  Dissatisfaction Due Dissatisfaction Due to  Dissatisfaction Due
Excessive Thinness to Excessive Fat Excessive Thinness to Excessive Fat

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Regions

North 5.73 (1.87-17.53) 8.29 (1.92-35.66) 0.86 (0.11-6.82) 0.32(0.10-0.93)
Northeast 0.77 (0.36-1.63) 2.13 (0.56-8.02) 0.72 (0.22-2.35) 0.51 (0.18-1.47)
Southeast 1.19 (0.38-3.63) 1.12 (0.39-3.17) 0.95 (0.44-2.05) 1.40 (0.73-2.71)
South 1.62 (0.42-6.18) 1.57 (0.77-3.20) 1.09 (0.30-3.92) 1.31 (0.53-3.24)

Central-West

1.64 (0.72-3.76)

0.66 (0.30-1.43)

0.49 (0.21-1.15)

1.31 (0.60-2.85)

OR: odds ratio; 95% CI: 95% confidence interval; * adjusted for age group, maternal education level, school
situation units, administrative dependency, consumption of vegetables, consumption of sweets, consumption
of fresh fruits and salads, soda consumption, consumption of snacks at fast-food stands, reasons/causes for
experiencing bullying, feeling of sadness, attempts to influence weight, use of vomiting or laxatives, use of
weight loss product, use of weight gain products, and independent variables. Reference category: other options
(dissatisfied with regular body shape, plus satisfaction options).

Table 8. Interaction terms of the adjusted * association between physical activity and screen time
with dissatisfaction due to excessive thinness and excess fat, moderated by maternal education level,
in young women from Brazilian regions in 2019.

Sufficiently Active (>300 min/Week) Screen Time (>3 h/Day)

Dissatisfaction Due to  Dissatisfaction Due Dissatisfaction Due to  Dissatisfaction Due
Excessive Thinness to Excessive Fat Excessive Thinness to Excessive Fat

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Regions

North 0.26 (0.02-2.80) 0.54 (0.11-2.54) 2.05 (0.71-5.88) 3.31 (0.47-22.88)
Northeast 0.35 (0.16-0.79) 0.79 (0.35-1.79) 0.58 (0.20-1.66) 0.70 (0.39-1.24)
Southeast 0.80 (0.22-2.83) 0.79 (0.28-2.23) 1.49 (0.40-5.49) 1.11 (0.62-1.99)
South 2.58 (0.61-10.88) 0.87 (0.35-2.14) 0.51 (0.16-1.56) 0.57 (0.23-1.40)

Central-West

0.67 (0.28-1.58)

0.73 (0.47-1.12)

1.38 (0.68-2.80)

1.00 (0.48-2.10)

OR: odds ratio; 95% CI: 95% confidence interval; * adjusted for age group, self-reported skin color, school situation
units, administrative dependency, consumption of vegetables, consumption of sweets, consumption of fresh
fruits and salads, soda consumption, consumption of snacks at fast-food stands, reasons/causes for experiencing
bullying, feeling of sadness, attempts to influence weight, use of vomiting or laxatives, use of weight loss product,
use of weight gain products, and independent variables. Reference category: other options (dissatisfied with
regular body shape, plus satisfaction options).

4. Discussion

This study estimated the association between screen time and physical activity in
relation to body dissatisfaction and body image concerns among adolescent girls across
different regions of Brazil, considering the effect of sociodemographic characteristics and
school affiliation. The prevalence of dissatisfaction related to excess body fat among Brazil-
ian adolescents was found to be high in all regions, with the highest occurrence in the
South and the lowest in the North and Northeast regions. Conversely, the North region
was associated with the lowest prevalence of dissatisfaction due to excessive thinness. Ado-
lescent girls tend to express greater dissatisfaction with their weight [28]. This heightened
prevalence of dissatisfaction may pose health risks, as it can lead to attempts to lose weight
through the adoption of unhealthy eating behaviors [7].

It is important to consider the influence of cultural and social contexts, represented
by the different Brazilian regions, on adolescents’ self-perception of body image [28].
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When analyzed by region, girls from the South stood out with the highest prevalence
of dissatisfaction due to excess body fat. These differences may reflect the influence of
nutritional, environmental, and genetic factors on adolescents” body image perception [29].
Regions with better living conditions, such as the South, may contribute to greater height
and weight among adolescents compared to other regions, in addition to being more
influenced by beauty ideals [30].

The self-perception of body image among Brazilian adolescent girls is influenced by
multiple factors, including media exposure, such as social networks, socially imposed
standards, and sociodemographic aspects like maternal education, school administrative
status, age, and ethnicity, all of which contribute to shaping this perception [31,32]. Ac-
cording to the Brazilian Institute of Geography and Statistics [30], assessing the effect of
key characteristics such as school administrative dependency helps identify disparities
among different groups, which is essential for developing public policies and targeted
interventions for each group [33].

4.1. Physical Activity and Its Association with Body Dissatisfaction and Body Image in Brazilian
Adolescent Girls

In the direct association with physical activity, a higher likelihood of dissatisfaction
due to excess fat was observed in the Northeast region (OR: 1.62; 95% CI: 1.19-2.22).
Culturally, young women are encouraged to engage in physical activity as a means of
weight control or weight loss, which may contribute to a higher prevalence of perceiving
themselves as overweight or significantly overweight [7]. Physical activity can be employed
as a strategy to achieve an ideal standard of beauty. This pursuit of esthetic ideals may, in
turn, increase body dissatisfaction and levels of physical activity [32]. Adolescents who
engage in physical activity primarily as a means of weight control tend to exhibit higher
levels of body dissatisfaction [29].

The administrative affiliation of schools (public or private) may influence adolescent
behavior. Active young girls from public schools of the North region from Brazil were
found to have 2.25 times (95% CI: 1.18-4.30) higher dissatisfaction due to excess body fat.
Notable convergences in the association between physical activity and body image dis-
satisfaction related to excess fat were also observed in South (OR: 1.72; 95% CI: 1.17-2.51)
regions, as active young girls from public schools in these areas were associated with
a higher likelihood of dissatisfaction due to excess fat. School structure, resources, ed-
ucational planning, and available educational policies also play a role in shaping these
behaviors [33,34].

It was observed that the type of school setting moderated the association between
physical activity and dissatisfaction due to excessive thinness in the North, Southeast, and
South regions. Similar to administrative dependency, school setting is a socioeconomic
predictor [35]. A recent study analyzing the active behavior of young people from various
South American countries highlighted that socioeconomic status is related to students’
engagement in physical activities, particularly in the context of Physical Education classes.
Students from families with a higher economic status tend to participate in more phys-
ical activities and have greater access to educational institutions with better structural
conditions [36].

For adolescents girls in the Southeast region, an interaction was observed between the
school setting and physical activity in relation to dissatisfaction due to excessive thinness
(urban OR: 0.53; 95% CI: 0.32-0.89). This result may be attributed to urban areas offering
better infrastructure, such as parks, plazas, and designated spaces for leisure-time physical
activity [37]. Additionally, it is believed that this outcome may be influenced by adolescents
in this social context being more inclined to conform to prevailing esthetic standards of
thinness. Consequently, their motivation for engaging in physical activity may be linked to
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achieving a slimmer silhouette, aligning with current beauty ideals [10,38]. In this regard,
the concern is not necessarily about appearing thin but rather about reducing visible signs
of excess body fat.

It was observed that skin color had a moderating effect on the association between
physical activity and body image dissatisfaction among Brazilian adolescents in the North
region. White girls reported a lower likelihood of dissatisfaction due to excessive thinness
(OR: 0.20; 95% CI: 0.07-0.52), indicating a protective factor, whereas no association was
found for racialized individuals (OR: 1.58; 95% CI: 0.52-4.80). Regarding dissatisfaction due
to excess body fat, being a physically active white young woman was a protective factor
(OR: 0.30; 95% CI: 0.11-0.84) compared to racialized young women, who showed higher
odds of dissatisfaction (OR: 2.96; 95% CI: 1.40-6.26). According to Mendonga et al. [39],
there is greater internalization of thinness standards and more frequent engagement in
dietary restrictions among white women compared to black women, which may explain
our findings.

Regarding risk factors for dissatisfaction due to both excessive thinness and excessive
body fat, a study conducted with black women found that physical activity was more
prevalent in domestic tasks, followed by commuting activities—both of which are more
physically demanding—while leisure-time physical activity had a lower prevalence [40].
In terms of the association between skin color and body dissatisfaction, racialized young
women showed a higher likelihood of dissatisfaction due to excess body fat. This risk factor
reflects a reality in which individuals are treated based on phenotypic skin characteristics
and face social discrimination, often linked to the greater social appreciation of white skin.
This lack of representation may lead them to perceive constant physical imperfections,
driving them to seek modifications to their skin and bodies to align with idealized beauty
standards. Consequently, this can result in dissatisfaction, whether from feeling overweight
or underweight.

Maternal education played a moderating role in the association between adolescent
physical activity and body dissatisfaction in the Northeast region. The present study found
that physically active young women were less likely to report dissatisfaction due to thin-
ness when their mothers had at least completed high school (OR: 0.29; 95% CI: 0.12-0.70).
However, no significant association was observed among young women whose mothers
had not completed high school (OR: 1.10; 95% CI: 0.43-2.81).

These findings suggest that mothers with higher levels of education tend to have
greater access to information about health, well-being, and the benefits of physical activ-
ity [41], which may positively influence their daughters’ habits. Additionally, mothers with
higher education levels may be better equipped to support and encourage their daughters
in engaging in physical activities, fostering a family environment that values an active
lifestyle. This dynamic may lead to lower levels of dissatisfaction with thinness, given that
regular physical activity is associated with improved self-image and self-esteem [42].

On the other hand, the lack of a significant association between physical activity and
body dissatisfaction among girls whose mothers have incomplete secondary education
may indicate a context of limited access to information and resources, which could hinder
adolescents from benefiting from the positive effects of physical activity on body perception
and mental health [34,43]. In summary, maternal education may influence not only the
understanding of the benefits of physical activity but also the ability to foster an envi-
ronment that promotes healthy habits, thereby contributing to the modulation of body
dissatisfaction among adolescents.

Higher maternal education increases the likelihood of overcoming situations of social
vulnerability, changing family habits, and engaging in physical activities, such as devel-
oping leisure-time practices. A study conducted by Rodrigues et al. [3] reported that
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education is associated in different ways with physical activity: while lower education
levels are linked to greater occupational and commuting physical activity, higher education
levels are associated with increased engagement in leisure-time physical activity. Thus, it is
assumed that maternal education is also related to the level of knowledge about environ-
mental development and enrichment at each stage of children’s and adolescents” growth.
This factor serves as a key predictor of other family resources, as it contributes to a more
stable family structure and ensures the well-being of children, providing better health
conditions and actions related to body self-image [44,45].

It is important to characterize the practice of physical activity within the regional
context of Brazil. For instance, the North region exhibited the lowest proportion of mu-
nicipalities receiving funding for physical activity promotion programs, indicating a lack
of infrastructure and opportunities for leisure-time physical activity [39]. Additionally,
it was found that students from public schools consistently show a higher prevalence of
active commuting to school [31]. These findings suggest that one of the main reasons why
adolescents in the North region are sufficiently active is due to active commuting rather
than structured physical activity programs.

4.2. Screen Time and Its Association with Body Dissatisfaction and Body Image in Brazilian
Adolescent Girls

Screen time was directly associated with greater dissatisfaction due to excess fat
(OR: 1.92; 95% CI: 1.55-2.37) and thinness (OR: 1.73; 95% CI: 1.23-2.45) in Brazil. The asso-
ciations observed in different Brazilian regions suggest that prolonged screen time among
adolescent girls is linked to a negative perception of their bodies [12]. This dissatisfaction
with body image is directly related to sociocultural pressures driven by esthetic standards,
which influence body perception and the desire to attain an unattainable body ideal [46].

In the North region, girls aged 16 and 17 who had high screen time were more
likely (OR: 1.61; 95% CI: 1.04-2.49) to feel dissatisfied with their thinness. Although this
association was observed, age may not always be related to screen behavior [47] and body
dissatisfaction in other local contexts [48]. In general, older adolescents tend to have higher
rates of sedentary behavior [49]. It is possible that adolescents in this age group do not
find other activities, including physical exercise, particularly engaging, perceiving them as
irrelevant to their expectations. This preference for sedentary activities, such as prolonged
screen time, may contribute to greater body dissatisfaction. The influence of screen time
on body image dissatisfaction can be compounded by developmental and psychosocial
factors. As adolescents age, they experience increased exposure to digital media, peer
comparisons, and social pressures related to appearance. The digital environment plays
a critical role in shaping self-perception, and its impact may be more pronounced among
older adolescents, who spend more time engaging with online content that reinforces
unattainable beauty standards.

Given these findings, interventions targeting excessive screen time and promoting
balanced digital consumption among older adolescents may help reduce body dissatisfac-
tion. Encouraging engagement in physical activities, fostering critical awareness of digital
media, and creating supportive environments for self-acceptance can be effective strategies
to counteract the negative effects of prolonged screen exposure.

Furthermore, regarding the moderating effect of age in the North region, the associ-
ation with dissatisfaction due to thinness may be influenced by regional anthropometric
conditions, as adolescent girls in this region tend to have a lower average height and a lower
prevalence of excess weight. Additionally, physical space limitations for sports activities
may also play a role. On the other hand, the North region has the highest prevalence of
active commuting.
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These regional characteristics may shape adolescents’ perception of thinness, as fac-
tors such as body composition, lifestyle, and environmental conditions influence self-
image [7,32]. Greater reliance on active commuting, combined with lower overall weight
averages, may contribute to an increased perception of thinness among adolescents, rein-
forcing concerns about body image.

Considering the type of administrative dependence, an association was found be-
tween screen time and body dissatisfaction among adolescent girls. In Brazil, adolescents
attending public schools had higher odds of dissatisfaction due to thinness (OR: 1.78;
95% CI: 1.25-2.52) and excess weight (OR: 1.95; 95% CI: 1.57-2.42) when exposed to
prolonged screen time, whereas no association was observed among students from pri-
vate schools.

As previously mentioned, school dependence serves as an economic indicator, as
families with adolescents in private schools tend to have greater financial resources and
higher parental education levels compared to those in public schools. This highlights the
impact of socioeconomic challenges on health and well-being [50]. Adolescents in socially
vulnerable contexts face distinct pressures regarding their body image, which may result
in greater dissatisfaction due to feeling either underweight or overweight compared to
perceived societal ideals [30].

Furthermore, regarding the interaction between administrative dependence and screen
time spent in a seated position in association with body image dissatisfaction, adoles-
cent girls from public schools in the Southeast region had higher odds of dissatisfaction
due to excess weight (OR: 1.85; 95% CI: 1.39-2.48). Additionally, in the Central-West re-
gion, prolonged screen time was associated with greater chances of this dissatisfaction
among girls from both public (OR: 1.88; 95% CI: 1.43-2.47) and private schools (OR: 1.33;
95% CI: 1.06-1.66).

A study conducted with high school students from public schools demonstrated
greater exposure to sedentary behavior, which was attributed to more hours spent sitting
for educational activities. This prolonged sitting time was identified as a predisposing factor
for high consumption of soft drinks, stress and loneliness in girls [46], which potentially
explains the findings of the present study regarding the Southeast region.

The moderating effect of school setting on the association between screen time and
body dissatisfaction, specifically regarding excess weight, was observed in young women
from the Southeast region, particularly in urban areas (OR: 1.85; 95% CI: 1.39-2.45). Simi-
larly, this association was identified among girls from the Central-West region, where screen
time was linked to dissatisfaction due to excess weight (urban, OR: 1.77; 95% CI: 1.35-2.32).

In rural areas of the Central-West, an association was also observed between screen
time and dissatisfaction due to excess weight, characterizing a significant risk factor
(OR: 5.54; 95% CI: 1.40-21.94). In rural locations, prolonged screen time behavior may
be tied to fewer opportunities for leisure-time physical activity. These regional dispar-
ities across the country [47,48] contribute to body dissatisfaction, as limited access to
structured recreational activities may lead to increased sedentary behavior and negative
body perception.

Among girls from the South region, screen time was associated with dissatisfaction
due to excessive thinness only in urban areas (OR: 2.08; 95% CI: 1.20-3.61). Several factors
influence body dissatisfaction in adolescents, especially in regions with better living con-
ditions, such as the South and Southeast. These areas offer greater chances of height and
weight gain in this population compared to the North and Northeast. This may explain
the lower prevalence of Southern adolescents who perceive themselves as too thin and the
higher prevalence of those who see themselves as overweight.
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There is a higher likelihood of body dissatisfaction and negative body image related
to screen time among adolescents living in urban areas compared to those residing in rural
areas [49]. It is plausible that adolescents in urban areas have greater access to technology,
particularly regarding exposure to media and video games [29]. Furthermore, urban regions
are generally characterized by better economic conditions compared to rural areas, which
facilitates the acquisition of electronic devices for teenagers [30,37]. This access contributes
to the increased prevalence of sedentary behavior among these adolescents [47].

It was observed that among racialized young women in the Northern region, screen
time was associated with a higher likelihood of dissatisfaction due to excess body fat
(OR: 1.70; 95% CI: 1.09-2.65). When analyzing this association moderated by skin color as
a risk factor for racialized individuals, it is essential to consider the context of the North-
ern region, which has a higher representation of Indigenous students in its geographic
distribution. These racialized students are often perceived based on their phenotypic
skin characteristics and continue to face discrimination in the current social context. A
greater valuation of white skin has been reported, as seen among university students [20].
Racialized individuals are frequently pressured to believe they have physical imperfections
and seek to adjust or approximate an “ideal” skin and body type. Prolonged seden-
tary time spent on screen exposure intensifies this pursuit of conformity to prevailing
beauty standards.

It is important to consider regional differences in screen time usage, as different
sociocultural contexts can influence behaviors [33]. For example, the prevalence of screen
time spent sitting for more than three hours per day among Brazilian adolescent girls was
notably high in the Southeast region (62%), exceeding the national trend (56.8%). Regions
with higher economic levels, more verticalized housing, and highly urbanized areas, such
as capitals and large cities, are associated with increased exposure to sedentary behaviors.
This trend can be explained by easier access to electronic devices and technology [30,33].

Therefore, when considering regional differences in body dissatisfaction among adoles-
cents, it is essential to recognize that structural, socioeconomic, cultural, and environmental
factors interact significantly in shaping self-image. The environment and infrastructure
conditions, such as gyms, sports centers, and recreational leisure spaces, can directly influ-
ence physical activity patterns. In regions with limited access to such resources, physical
activity is more often linked to active transportation rather than leisure, which affects body
composition and may negatively impact body image perception.

Similarly, adolescents living in contexts of greater socioeconomic vulnerability tend to
have less exposure to beauty ideals promoted by digital media, which may lessen, but not
eliminate, the esthetic pressure. Furthermore, factors such as parental education and the
educational level of the school community influence access to information about health
and well-being, affecting both perception and the degree of body dissatisfaction.

Thus, it is understood that these regional disparities in body dissatisfaction are multi-
factorial, encompassing biological and anthropometric aspects, such as average height and
weight, as well as structural and sociocultural conditions that may shape different patterns
of dissatisfaction, whether due to thinness or excess body fat.

4.3. Limitations

This study has some limitations, including the use of a self-administered questionnaire
in a school environment, which may have been influenced by contextual factors and peer
interactions. Recall bias may also be a limiting factor, potentially leading to errors in
reporting. This could result in incorrect inferences regarding screen time and minutes
of physical activity. The body classifications used in this study are limited to individual
interpretation and do not account for important factors such as nutritional status, body
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mass index, and sexual maturation of adolescents, all of which significantly influence body
dimensions, proportions, and self-perception of body image. Therefore, it is essential to
conduct further studies that incorporate these factors to better investigate the relationship
between body self-perception and physical health among adolescent girls in different
geographical contexts.

4.4. Strengths of This Study

The data from PeNSE 2019 support the development of indicators for characterizing
the health profile of Brazilian adolescents and stand out for their national representativeness,
encompassing both public and private schools. Given its broad sample size, this study
significantly contributes to understanding the relationship between body dissatisfaction,
body image perception, physical activity, and sedentary behavior. A key distinction of this
study is its comprehensive analysis, which considers national-level data, covering all states,
the Federal District, and multiple municipalities across Brazil.

The epidemiological variables examined across different geographic regions allow
for a reconsideration of how individual experiences within social, familial, cultural, and
biological contexts influence health promotion. Body image self-perception is a crucial
indicator of adolescent health, and body satisfaction reports reflect the degree of affectivity
toward one’s own body. This study is pioneering in investigating both aspects based on
data from PeNSE. These findings are essential for identifying risk factors associated with
development and unhealthy behavioral patterns within this population group.

The findings of this study, although specifically focused on adolescent girls from
different regions of Brazil, have relevant implications that may be generalized to other
populations with similar sociocultural and structural contexts, particularly in developing
countries marked by regional inequalities. The evidence that factors such as screen time,
physical activity level, school affiliation, skin color, and maternal education significantly
influence body dissatisfaction suggests that health promotion interventions should consider
the sociodemographic and environmental specificities of each context.

Although the data reflect Brazilian realities, the identified trends, such as the greater
vulnerability of girls in less developed regions and the influence of media-driven beauty
standards, are observed in different parts of the world, which broadens the applicability of
the results to international settings. It is important to emphasize that the generalization of
these findings should be made with caution, considering the cultural particularities, public
policies, and resources available in each context. Therefore, this study not only contributes
to understanding body dissatisfaction in Brazil but also provides an important foundation
for global actions tailored to the diversity of social and geographic contexts.

5. Conclusions

Body dissatisfaction and concerns regarding body image are present across all regions
of Brazil, with a higher prevalence related to excess body fat. Sociodemographic factors
influence this relationship, highlighting regional differences in physical activity levels,
screen time, and body dissatisfaction.

Most Brazilian adolescents do not meet the minimum physical activity recommenda-
tions, except in the South region. Screen time also varies, being higher in the Southeast
and lower in the North and Northeast. Increased screen time was associated with a higher
likelihood of dissatisfaction due to excess body fat. The relationship between physical
activity and body dissatisfaction differs across regions: in the North and Northeast regions,
it was associated with excess body fat, whereas in the Southeast region, it was linked to
dissatisfaction with excessive thinness. Age, school affiliation, skin color, and maternal
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education played important moderating roles in determining both physical activity levels
and screen time in relation to body image dissatisfaction.
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