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Abstract This paper aimed to analyze the direct
and indirect effects of adiposity and factors related
to adolescents’ quality of life. This is a cross-sec-
tional study with 635 adolescents (10-16 years)
from public schools in Montes Claros-MG, Brazil.
Anthropometric data, physical activity (PA), ina-
dequate dietary habits, body image, and quality
of life (QoL) of adolescents were collected. A struc-
tural equation modeling was performed. The va-
riables addressed as constructs were adiposity and
inadequate dietary habits, the exploratory varia-
bles were PA and body image, and the outcome
variable was QoL. The total effect of PA-media-
ted adiposity on QoL was positive and significant
(p=0.213; p<0.05), in contrast to the total effect
mediated by inadequate dietary habits on QoL,
which was negative and significant (f=-0.150;
p<0.05). The direct effect of PA on QoL was posi-
tive and significant ($=0.209; p<0.001). No body
image-related effects were observed. The effects
of adiposity on adolescents’ QoL tend to improve
when mediated by PA, and they worsen when me-
diated by inadequate dietary habits. The effects of
PA tend to improve the QoL of adolescents.
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Introduction

With the reduction of infectious diseases, ex-
cess body weight has become one of the leading
public health problems worldwide, increasing its
prevalence in recent years'. However, this event’s
concern at younger ages deserves emphasis, since
obesity obtained during childhood and adoles-
cence tends to continue into adulthood®.

Studies warn that individuals simultaneously
acquire several unhealthy behaviors or lifestyles
in adolescence and adulthood, highlighting phys-
ical inactivity and inadequate consumption of
fruits and vegetables™*.

Although much of the scientific and health
interest is focused on assessing the physiological
implications of overweight on health, chronic de-
terioration in functional, social, and psychologi-
cal capacities have also been perceived, affecting
people’s quality of life (QoL)*”’. Obese children
and adolescents display worse QoL and great-
er dissatisfaction with their body image than
healthy children and adolescents®. Obesity-re-
lated psychosocial disorders also include anxiety,
depression, distress, low self-esteem, feelings of
guilt, social adjustment difficulties, and behav-
ioral disorders. Such conditions can culminate
in the cause or effect of the weight gain process,
with possible adverse repercussions on QoL**.

The number of studies that seek to study the
associations between QoL and overweight is no-
torious®®!!. However, this study aims to discuss
the relationships that underpin the event directly
and indirectly and through the clinical risk fac-
tors, lifestyle, and body image, which has not yet
been described in the literature. Understanding
these relationships that directly or indirectly in-
fluence QoL may make the study of this relevant
public health issue more comprehensive.

Therefore, the hypotheses tested in this study
were that adiposity had a direct and adverse ef-
fect on adolescents’ QoL and produced indirect
and adverse effects, mediated by lifestyle and
body image, on the QoL of adolescents. Thus,
this study aimed to analyze the direct and indi-
rect effects of adiposity and risk factors on ado-
lescents’ QoL.

Methods

This is a cross-sectional study conducted with
adolescents aged 10-16 years, from elementary
school (5" to 9 grade) and high school (1** and

2™ year), from urban public schools in Montes
Claros, Minas Gerais, Brazil, in 2016.

The sample size was defined to estimate popu-
lation parameters with a prevalence of 0.50 to en-
sure a larger sample size. The levels of confidence
and margin of error adopted were 95% and 5%,
respectively. Adjustment for the finite population
and for the effect of design were performed, as-
suming a deff equal to 1.5. An increase of 10%
was established to offset possible non-responses
and losses'?. The calculations showed the need to
examine and interview at least 634 adolescents.

The adolescents were selected by two-stage
conglomerate probabilistic sampling. In the first
stage, five schools representing the four regions of
the city (north, south, east, and west) were select-
ed by sampling proportional to size. The schools’
eligibility criteria were: (i) state public schools,
(ii) elementary and high school level, and (iii) not
participating in any scientific research involving
regular physical activity (PA) at the time of the
research. In the second stage, adolescents were
selected by systematic random sampling, in all se-
lected school classes, based on the attendance list.

Nineteen adolescents who reported import-
ant inflammatory and infectious diseases, used
drugs that affect the metabolic and hemodynam-
ic profile, pregnant adolescents, and those who
did not show up on the day of the collection were
excluded from the study. These adolescents were
replaced by others who, when present, preceded
them in the school attendance list and agreed
to participate in the research. According to the
criteria mentioned above, observing the pro-
portionality for gender and age, the final sample
consisted of 635 adolescents with population
representation (from a total of 77,833 students).

Principals from participating schools and
parents or legal guardians allowed adolescents to
participate in the study through informed con-
sent. Likewise, the adolescents themselves agreed
to participate through an assent term, after re-
ceiving related information.

A multidisciplinary team collected data in the
respective schools of adolescents in the second
half of 2016. This team consisted of medical pro-
fessionals, nurses, nutritionists, physical educa-
tion professionals, and physiotherapists, assisted
by undergraduate health students, after training
and calibration. The professionals considered fit
for data collection showed that they developed
standardized criteria of measurement of the in-
vestigated anthropometric data (Kappa>0.60),
beyond random.



The adolescents’ weight was measured by a
portable digital scale, with a capacity of 150 kg
and precision of 0.1 kg (Body complete model,
with eight electrodes and model interface. BF 100
- Beurer, Ulm, Germany). Height was measured
by a portable stadiometer with a folding measur-
ing rod and support tripod, 115 cm to 210 cm
measuring capacity, tolerance +/- 2 mm in 210
cm, and resolution in millimeters (Sanny® pro-
fessional model, Sao Paulo, Brazil). Height (cm)
and weight (kg) data were used to calculate the
Body Mass Index (BMI) (weight (kg)/height
(m2))"3. Waist circumference (WC) was assessed
with an anthropometric, inelastic, and flexible
measuring tape, without a lock, with a limit of 2
m and precision of 0.1 cm, was measured in the
narrowest part of the trunk, between the lower
costal margin and the crest iliac’®. The waist-to-
height ratio (WHR) was calculated using WC
and height (WC (cm)/height (cm)) data®.

The following questionnaires were applied
to collect information from adolescents: a ques-
tionnaire to collect demographic information;
the KIDSCREEN-27", for assessing the QoL of
adolescents; the International Physical Activity
Questionnaire (IPAQ) - short version®, to iden-
tify the duration and frequency of PA; the Test:
How is your diet?'¢, from the Ministry of Health,
for information on inadequate dietary habits;
and the Silhouettes Scale, to identify self-per-
ceived body image. The adolescents were ade-
quately instructed on how to correctly complete
the questionnaires, with a mean estimated com-
pletion time of 20 minutes.

The (continuous numeric) QoL variable is
the outcome of this study and was used as an ob-
served variable. It was investigated through the
KIDSCREEN-27". This instrument assesses the
QoL related to the health of children and ado-
lescents and consists of five dimensions: Physical
well-being (5 items), Psychological well-being (7
items), Autonomy and relationship with parents
(7 items), Peers and social support (4 items), and
School environment (4 items). All items were on
a Likert scale and aimed to identify the frequen-
cy of behaviors/feelings or, in some instances,
the intensity of specific attitudes, with a recall
period of the week before the application of the
questionnaire. The scores for each dimension
(ranging from 1 to 5) were computed using sim-
ple arithmetic mean and the final score equiv-
alent to each dimension. The higher the value,
the greater the perception of the QoL indicator
of the dimension in question', except for item
1 of Physical well-being and items 4, 5, and 6 of

Psychological well-being, which initially had in-
verted scores.

The (continuous numeric variable) PA vari-
able was addressed as an observed variable and
investigated using the IPAQ - short version'.
This questionnaire consists of seven open-ended
questions, and its information allows estimating
the weekly duration and frequency in different
PA intensities (domestic, moderate, and vigorous
intensities) and physical inactivity (sitting posi-
tion). The final score was presented in metabolic
equivalents (MET) in weekly minutes and was
calculated by the product of frequency and dura-
tion of PA for each PA intensity, followed by the
sum of the result of all PA intensities. The lon-
ger the duration and frequency of weekly PA, the
better the PA level (hiking=3 METs/min; moder-
ate activities=4 METs/min; vigorous activities=8
METs/min)*,

Body image (discrete numerical variable)
was addressed as an observed variable and in-
vestigated using the scale of silhouettes', with
profiles ranging from thinness (silhouette 1) to
severe obesity (silhouette 9). On this scale, the
individual chose the number of the silhouette
that he judged to be similar to his actual body
appearance and his ideal body appearance. The
final score was calculated by the difference be-
tween the real and the ideal appearance, which
was shown in absolute values, ranging from -8 to
8, where an individual is classified as satisfied if
equal to zero, and dissatisfied, if different from
zero. Dissatisfaction with overweight was consid-
ered with positive difference, and dissatisfaction
with thinness, when negative.

The variables BMI, WC, and WHR, were also
addressed as observed variables. The WHO pa-
rameters (score Z>1) for age and gender were
used” to classify adolescents according to BMI.
The 75™ percentile of the sample was considered
according to gender and age' to classify WC
values and fat percentage in the central region.
WHR was calculated by measuring the waist cir-
cumference (cm) and height (cm), considering
values >0.5" as increased risk.

The following variables were addressed as a
construct, variables measured by the shared vari-
ance of other variables directly observed: (a) ad-
iposity, measured by three continuous numeric
variables: BMI, WC, and WHR; (b) inadequate
dietary habits, measured using two questions
from the Ministry of Health’s Test instrument:
how is your diet?'®. This test consists of 18 ques-
tions, with answer options ranging from 2 to 5
alternatives, regarding the regular consumption
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in portions, of items in the food pyramid groups:
oils, vegetables, fruits and legumes, protein, car-
bohydrates, and water; alcohol, and salt con-
sumption; and physical activity'®. Questions 10
and 11 of this test were used in this study and
entitled “ultra-processed foods” and “sweets”, re-
spectively. They are: (10) “Think of the following
foods: fried foods, fried or packaged snacks, salty
meats, hamburgers, hams, and sausages (sausage,
bologna, and salami). How often do you eat any
of them?”'¢, in this study called “ultra-processed
foods”; and (11) “Think of the following foods:
sweets of any kind, filled cakes with icing, sweet
cookies, soft drinks, and processed juices. How
often do you eat any of them?”', in this study
called “Sweets”. Both questions are presented on
a Likert scale (Daily=0; 4-5 times a week=1; 2-3
times a week=2; Less than twice a week=3; Rarely
or never=4), and the lower the response option
score, the greater the frequency of inadequate di-
etary habits reported by the adolescent.

A theoretical model was developed to iden-
tify the interrelationships between the outcome
variable QoL and the other variables involved in
this study. It contains the observed variables as
rectangles, the constructs as ellipses, and the as-
sociations as arrows or trajectories (starting from
the independent variable to the dependent one)?
(Figure 1).

The ordinal observed variables were de-
scribed by their frequency distributions (abso-
lute and relative) and the observed numerical
variables, by the measures of central tendency
and dispersion (mean and standard deviation),
adjusted by the effect of design (deff.). The vari-
ables’ normality was analyzed by the skew (Sk)
and kurtosis (Ku) coefficients, whose absolute
values greater than three and seven, respective-
ly, indicated severe deviation from this assump-
tion®. The PA variable showed severe deviations
from normality and was submitted to logarith-
mic transformation. It had missing data above
10%, which were imputed by linear regression
for this reason.

The model was adjusted in two stages. First-
ly, the adiposity and inadequate dietary habits
construct measurement models were adjusted
through confirmatory factor analysis, in which
the factor weight above 0.4 was adequate®. The
multivariate model was then adjusted based on
the structural equation modeling (SEM) (Figure
2). Direct effects were estimated through stan-
dardized coefficients (SC), whose significance
was analyzed by the relationship between the
value of the coefficient and its standard error

(critical ratio - CR), at the 5% level. The indirect
effects mediated by intermediate variables were
calculated by multiplying all indirect routes’ co-
efficients in the model. The percentages of vari-
ances were also calculated (explained and man-
ifested by the constructs). SC were interpreted
according to Kline?! recommendations, where
values close to 0.10 indicated a small effect, val-
ues close to 0.30 indicated a medium effect, and
values greater than 0.50, a large effect.

To verify the model’s quality, indices were
used to ascertain the intensity or degree with
which the model predicts the covariance matrix,
allowing the comparison of the proposed model
with the null model. These indices can be subdi-
vided into general adjustment indices: chi-square
over degrees of freedom (y*/df) and; and com-
parative indices: Bentler (CFI), the goodness of
fit (GFI), Tucker-Lewis (TLI), and the root mean
square error approximation (RMSEA). The fit of
the model to the data was adequate when weights
of factorial items A>0.50 were obtained; y?/df<4.0;
GFI, CFI and TLI>0.90, and RMSEA<0.10%.

The descriptive analyses of the variables were
obtained through the Software Package for the
Social Sciences (IBM SPSS 22.0) and the mod-
el’s graphic construction, through the Analysis of
Moment Structures program (IBM SPSS AMOS
22.0), created specifically to perform MEE.

The study adopted the criteria of Resolution
N° 466/2012 of the National Health Council and
its complementary resolutions. The Research
Ethics Committee approved the project of the
State University of Montes Claros.

Results

A total of 635 adolescents from public schools
in the urban area participated in the study. The
mean age was 13.8 (+1.7) years, consisting most-
ly of females (60.2%; n=382).

Concerning inadequate dietary habits, 32%
(n=203) of the adolescents answered that they
consume “ultraprocessed foods” 2-3 times/week,
and 29.1% (n=185) consume “sweets” less than
twice a week (Table 1). Table 1 shows the descrip-
tive data for the other study variables.

Figure 2 shows the adjusted structural mod-
el, which revealed a good fit quality: x*/df=1.901;
CFI=0.995; GFI=0.990; TLI=0.989; RMSEA=
0.038 (90%CI: 0.013-0.060).

The paths of the constructs with the highest
(>0.50) and significant SC were: WC « adiposity
(B=0.97; p<0.001) with 94% of the WC variabili-
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Figure 1. Theoretical model tested to assess the direct and indirect effects of adiposity and related factors on
adolescents’ quality of life aged 10 to 16 years. Montes Claros, Minas Gerais, Brazil, 2016.

BMI - Body Mass Index (Z-score); WC - Waist Circumference (cm); WHR - Waist-to-height Ratio (cm).

Source: Elaborated by the authors.
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Figure 2. Adjusted model with structural equations to assess the direct and indirect effects of adiposity and
related factors on adolescents’ quality of life aged 10 to 16 years. Montes Claros, Minas Gerais, Brazil, 2016.

BMI - Body Mass Index (Z-score); WC - Waist Circumference (cm); WHR - Waist-to-height Ratio (cm). *p-value<0.05.

Source: Elaborated by the authors.
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ty of the adolescents evaluated, explained by this
construct; and both trajectories: sweets «<— inad-
equate dietary habits and processed food « di-
etary habits (f=0.59; p<0.005), each with 35% of
the variability of inadequate dietary habits inves-
tigated in adolescents explained by this construct
(Figure 2; Table 2).

As for the magnitude of the effects, the total
effect (direct + indirect) of PA-mediated adipos-
ity on QoL was small, positive, and significant;
the total effect of adiposity on QoL, mediated
by inadequate dietary habits was small, negative,
and significant, but was lower than the direct ef-
fect. The direct effect of PA on QoL was small,
positive, and significant, and the direct effect of
inadequate dietary habits on QoL was small, neg-
ative, and significant. The other effects were not
significant (Table 3).

Discussion

Given the existing complexity around excess
body weight (EBW), this study aimed to analyze
the direct and indirect effects of adiposity and
risk factors on adolescents’ QoL.

The analysis revealed that PA had a small,
positive, and significant effect on the adolescents’
QoL among the model’s variables. Several stud-
ies investigating the QoL of adolescents related
to PA corroborated these results and concluded
that a higher PA level is associated with higher
QoL scores*?. A study that investigated, among

others, the associations between the level of PA
and BMI with the physical domain of the QoL
of adolescents found that less active individuals
were 1.7 times more likely to be at risk of hav-
ing a bad physical domain than their more active
peers®. The reverse situation is also true. Inactive
adolescents (CR=1.63; p=0.05), obese (CR=3.93;
p=0.05) were more likely to negatively perceive
social relationships®. In another study, inactive
adolescents (CR=1.90; 95%CI=1.16-3.10) were
still likely to be dependent on alcoholic beverages
(CR=4.18; 95% CI=1.04-16.84) and more likely
to have a negative perception of the psycholog-
ical domain of QoL’. Specifically, PA transcends
QoL simple physical dimension, relating, inter-
vening, and directly transforming the social and
psychological domains®.

Inadequate dietary habits had a small, neg-
ative, and significant effect on adolescents’ QoL
in this study. An investigation about the role
of lifestyle during childhood concerning QoL
in adolescence showed that modifiable behav-
iors during childhood negatively interfered
in the QoL of adolescents, such as inadequate
dietary habits (skipping breakfast (OR=1.56,
P=0.003), irregular snacks (OR=1.43, P<0.001),
and frequent consumption of instant noodles
(OR=1.49, P=0.007)), sleeping little (OR=1.15,
P=0.061) and physical inactivity (OR=1.48,
P=0.022)*. Other evidence points out that obe-
sity and EBW, resulting from an inadequate diet
— marked by excessive consumption, especially of
carbohydrates and fats*® —, can result in chronic

Table 1. Descriptive analysis of model variables with structural equations using quality of life as an outcome
variable, among adolescents aged 10 to 16 years. Montes Claros, Minas Gerais, Brazil, 2016 (n=635).

Mean (SD) 1C95% Sk Ku

Adiposity

BMI 21.14 (4.18) 20.81-21.46 0.96 0.85

wC 71.32 (10.16) 70.53-72.11 0.95 0.85

WHR 0.44 (0.06) 0.44-0.45 1.02 0.86
Physical activity 5.06 (1.20) 4.97-5.16 -0.30* -0.62°
Body image 0.40 (1.44) 0.28-0.51 0.42 0.47
Quality of life 3.70 (0.59) 3.66-3.75 -0.57 0.31

Frequency of inadequate dietary habits in the last week (%)
0 1 2 3 4

Ultra-processed food 105(16.5) 62(9.8) 203(32.0) 154(24.3) 111(17.5)
Sweets 84(13.2) 97(15.3) 180(28.3) 185(29.1) 89(14.0)

SD - Standard Deviation; Sk - Skew coefficient; Ku - Kurtosis coefficient; aLogarithm. BMI - Body Mass Index (Z-score); WC -
Waist Circumference (cm); Waist-to-height Ratio (cm). Daily =0; 4-5 times a week =1; 2-3 times a week =2; Less than 2 times a

week =3; Rarely or never =4.

Source: Elaborated by the authors.



Table 2. Non-standardized coefficients, standard error, and standardized coefficients of the model with structural
equations, using the quality of life variable as an outcome, among adolescents aged 10 to 16 years. Montes

Claros, Minas Gerais, Brazil, 2016.

Coefficients
Non-
Bifects standardized Standardized p-value
(SE)
Quality of life < Physical activity 0.10 (0.02) 0.21 o
Quality of life < Body image 0.02 (0.02) 0.04 0.330
Quality of life < Inadequate dietary habits -0.14 (0.05) -0.17 0.006
Quality of life —  Adiposity -0.001 (0.01) -0.004 0.929
Physical activity < Inadequate dietary habits 0.05 (0.09) 0.03 0.579
Physical activity < Adiposity 0.01 (0.01) 0.02 0.617
Body image < Physical activity 0.05 (0.05) 0.04 0.346
Body image < Inadequate dietary habits 0.01 (0.11) 0.01 0.896
Body image < Adiposity -0.03 (0.02) -0.06 0.124
Inadequate dietary habits < Adiposity -0.02 (0.01) -0.12 0.041
Sweets < Inadequate dietary habits 1.00 0.59
Processed food < Inadequate dietary habits 1.06 (0.38) 0.59 0.005
BMI —  Adiposity 1.00 0.90
WC —  Adiposity 2.62 (0.06) 0.97 wok
WHR < Adiposity 0.02 (0.00) 0.93 e

SE - Standard Error; BMI - Body Mass Index; WC - Waist Circumference; WHR - Waist-to-height ratio. ***p<0.001.

Source: Elaborated by the authors.

Table 3. Magnitude of the direct, indirect, and total effects of the model’s adiposity independent variable with
structural equations, using quality of life as the dependent variable, among adolescents aged 10 to 16 years,

Montes Claros, Minas Gerais, Brazil, 2016 (n=635).

Effects Direto Indireto Total
Quality of life «—  Adiposity 0.000 0.000 0.000
< Physical activity 0.209* 0.004 0.213*
<  Bodyimage 0.038 0.002 0.042
Inadequate dietary habits -0.174* 0.020* -0.150%
*p<0.05.

Source: Elaborated by the authors.

noncommunicable diseases (NCDs) and signifi-
cantly affect people’s QoL”. Given these findings
and the results of this study, it is consistent to say
that the more frequent the inadequate dietary
habits, the worse the adolescents’ QoL.

It is noteworthy that the association between
QoL and inadequate dietary habits among ado-
lescents was not described in the literature. Given
the relevance of this topic, investing in this type
of research will allow a broad understanding of
the determinants associated with this dyad, ex-
panding the impact of promotion actions and

their efficiency concerning healthy eating prac-
tices, which positively influence adolescents’
QolL.

Adiposity had a small, negative, and signif-
icant effect on inadequate dietary habits. This
finding contradicts the study carried out with
Saudi adolescents to verify associations be-
tween measures of obesity and dietary habits,
among others, which revealed that among the
factors significantly associated with overweight
and obesity was an emphasis on the consump-
tion of sugar-added drinks 3-4 days per week
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(OR=1.27; 95%CI=1.05-1.53) or <3 days per
week (OR=1.32; 95%CI=1.08-1.62)%. In anoth-
er study that aimed to identify the prevalence of
overweight and food consumption among ad-
olescents from public schools, a similarity was
observed between genders with the prevalence
of overweight (p=0.826) and obesity (p=0.276).
However, 19.2% of girls and 23.4% of boys
showed higher consumption than the recom-
mended carbohydrate intake (>65% of the total
energy value), and all of the adolescents con-
sumed insufficient polyunsaturated fatty acids,
in contrast to cholesterol, whose consumption
was above recommended levels (48% of ado-
lescents)?. This study was unable to identify the
positive association between adiposity and inad-
equate dietary habits, possibly due to the reverse
causality bias, which may occur in cross-sectional
studies. Thus, it is possible to assume that recom-
mendations regarding the change of inadequate
dietary habits, including fat and carbohydrates,
may have resulted in a higher concentration of
overweight adolescents and less intake of these
foods to improve their health condition. It is
known that the consumption of ultraprocessed
and ready-to-eat foods and drinks, as substitutes
for traditional and healthy foods, is associated
with the increased prevalence of overweight and
chronic diseases already evident in the young au-
dience®. Thus, identifying so-called “unhealthy”
eating patterns during childhood and adoles-
cence can be beneficial for the development of
strategies to improve the dietary habits of these
individuals and, consequently, decrease the prev-
alence of these risk factors throughout life’'.

Although this study evidenced that PA and
inadequate dietary habits have more robustly de-
termined the QoL of the adolescents investigat-
ed, adiposity seems to have an indirect impact on
QoL, which is more affected as the body weight
increases'!. Thus, under the direct effect of ad-
iposity or mediated by the adolescents’ lifestyle,
adiposity plays a vital role in the QoL of the in-
vestigated adolescents®.

In this study’s structural model, body image
did not contribute significantly to the adolescents’
QoL. Researchers point out that female adoles-
cents (the majority in this study) modify some
behavioral values over time and acquire a critical,
new, and differentiated view regarding QoL, con-
cerning issues related to body image and self-es-
teem*, which may justify the non-association of
body image with QoL in this study. Similar results
were found in the study that analyzed, among oth-
ers, the association between body image and QoL

at different times of adolescent menarche (pre,
post-menarche, and one year after menarche). In
the mentioned study, body dissatisfaction was also
not significantly related to QoL*.

As positive aspects of this study, we empha-
sized modeling with structural equations, as it
allows examining a series of dependence rela-
tionships simultaneously, transcending com-
mon practice in statistical analysis with clas-
sical techniques®. However, the investigations
evaluated through questionnaires are limited to
the detriment of direct measurement methods,
which may underestimate or overestimate the
investigated adolescents’ information. Another
limitation of this study is the maximum like-
lihood method adopted to adjust the models,
which requires variables on a continuous mea-
surement scale. However, the variables used in
the composition of the construct inadequate
dietary habits are in scale with five ordinal cate-
gories. That is, these variables do not, in theory,
involve a parametric analysis. However, we em-
phasize that the maximum likelihood method
is robust to the violation of the assumption of
normality, as long as the skew and kurtosis of the
variable distributions are not very high®, and if
the number of categories of ordinal variables is
at least four™. The reverse causality bias inherent
in cross-sectional studies also limited the analysis
of this study, as it allows estimating associations
between variables, but not establishing causal re-
lationships. We stress that this theme should be
better explored through longitudinal studies to
better understand the risk factors involved and
outline prevention strategies.

Given the above, this study showed that,
while not directly affecting adolescents’ QoL, the
adiposity variable had small and positive PA-me-
diated effects, and small and adverse effects when
mediated by inadequate dietary habits. Thus, it
appears that the effects of adiposity on the QoL
of adolescents tend to improve when mediated
by physical activity and to worsen when medi-
ated by inadequate dietary habits. On the other
hand, physical activity had small and positive ef-
fects on the adolescents’ QoL, tending to improve
it. It is noteworthy that the effect of inadequate
dietary habits on adolescents’ QoL was not de-
scribed in the literature.

This study provided new reflections given
the complex nature of adiposity and other risk
factors, with its repercussions on the QoL of ad-
olescents. Thus, new possibilities are raised for
the investigation and understanding of this event
directly and indirectly.
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