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Abstract
Objective: To investigate the association between body image disorders and the
lifestyle and body composition of female adolescents.
Design: Cross-sectional study.
Setting: The Body Shape Questionnaire (BSQ) and Silhouette Scale and
Sociocultural Attitudes Towards Appearance Questionnaire-3 were used to
evaluate the participants’ body image. Body composition was evaluated by a
Dual-Energy X-ray Absorptiometry equipment, and lifestyles were identified by
latent class analysis (LCA) using the poLCA package for R.
Participants: Female adolescents aged 14–19 years old, in the city of Viçosa-MG,
Brazil.
Results: In total, 405 girls participated in the study. Almost half of the participants
were dissatisfied with their current physical appearance (51·4 %), presented body
perception distortions (52·9 %). 47·3 % of the adolescents were dissatisfied with
their body according to the BSQ, and another 8 % severely so. Subjects with an
‘Inactive and Sedentary’ latent lifestyle were 1·71 times as likely to feel dissatisfied
as those with active and sedentary or inactive and non-sedentary lifestyles (95 % CI
1·08, 2·90, P = 0·047). Body image disorders showed an associationwith decreased
amounts of moderate and vigorous physical activity, high screen time, increased
alcohol consumption and excess body fat.
Conclusions: Particular patterns of lifestyle and body composition seem to be
associated in female adolescents with dissatisfaction with, distortion of and
excessive concern about appearance. Specifically, physical inactivity, sedentary
behaviour, alcohol consumption and high body fat percentage may be strongly
linked to body image disorders.
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Adolescence is a period that involves physical, psycho-
logical and social changes among female and male
adolescents, along with changes in body composition(1).
Perhaps, adolescents may be more vulnerable to body
image disorders. These natural body changes can cause
adverse effects of body dissatisfaction on the emotional
well-being andmight be more frequent in this stage of life.
Body image disorder has been considered as a public

health concern in its own right(2). In addition, female
adolescents tend to be influenced by media and their
socio-cultural environment to reach a lean shape with
low body fat, and male adolescents are driven to muscle
definition(3,4).

Body image is defined by how individuals perceive or
feel in relation to the size and contour of their own body(5).
Body image disturbances are severe and cause persistent
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changes in perception and attitude, like body dissatisfac-
tion and distortion, which can lead to social, physical
and emotional suffering and/or impairment(6). Severe cases
of body image disorders, associated with other factors,
can trigger unhealthy behaviour, such as eating and body
dysmorphic disorders(7).

Recent studies in Brazil have shown that nearly one-half
of female adolescents(8) are more often dissatisfied with
their body image than male adolescents are(8,9). According
to Miranda et al.(8), female adolescents with elevated BMI
were 3·26 times more likely to present body dissatisfaction
than those with adequate or low BMI. Furthermore, spend-
ingmore than 2 h in front of a screen (screen time (ST)) on a
daily basis may have a strong association with body image
dissatisfaction, with that investigation having shown an
increase in the occurrence of dissatisfaction by a factor
of 1·83 when the ST exceeded 2 h. Many Brazilian studies
have investigated the association of different factors with
body dissatisfaction. However, there is a need to evaluate
other disorders of body image such as body perception
distortions and negative cognitive evaluation of body
image, especially in association with body composition,
lifestyle and behaviour in adolescents.

The sedentary lifestyle in adolescence, combined with
inadequate and unbalanced food intake, may result in
elevatedBMI(10). Also, these factors are associatedwith body
image disorders. Furthermore, high leisure ST, healthy
eating pattern and balanced daily activity behaviours
(physical activity (PA) and sedentary behaviour) can be
associated with anxiety symptoms, self-esteem, suicide
ideation, loneliness, depressive symptomatology and
psychological distress(11). These, though controversial, are
predominant factors in the development of body dissatisfac-
tion and distortion, especially in female adolescents(12).

According to Shirasawa et al.(13), the lifestyle chosen
by female adolescents can be associated with their body
composition and negative body image evaluation. How-
ever, there is a paucity of conclusive information disclosing
the emotional and physical health dimensions of the
adolescents, especially the relationship between body
image, body composition and different measures of life-
style, like physical inactivity and sedentary behaviour(11).
Nowadays, body image disturbance is an even larger public
health problem(14) among adolescents. Body dissatisfac-
tion, distortion and excessive concern with appearance
can also be associated with risk behaviours such as smok-
ing, drug use (notably cannabis), self-harm, gambling and
drinking(14).

These variables must be researched more carefully
because adolescents can develop health issues in physical,
mental and emotional dimensions, which have a deleteri-
ous impact on the adult phase of the individual and can
damage longevity. Thereby, this is a cross-sectional,
descriptive and analytical study whose purpose was to
assess the association between body image disorders with
lifestyle and body composition of female adolescents.

Materials and methods

The study population consisted of female adolescents who
were 14–19 years old, who were residents of and attending
public schools in Viçosa city (state of Minas Gerais, Brazil).
Public high schools were queried about the number of
female students aged between 14 and 19 years; in 2014,
there were 1657 students in this age range.

A cluster sampling plan was used, proportionally to the
number of adolescents enrolled in the selected public
schools (clusters). This sampling procedure is a probabilis-
tic technique in which sample units are clusters of elements
(adolescents). Thus, all eligible students regularly enrolled
in the selected schools were invited to participate in the
study. A design effect estimated at 1·1 was introduced to
correct the variance of parameter estimates, accounting
for intra-cluster correlations. A value >1 for the design
effect indicates that the sample design used is less efficient
than simple random sampling.

From this information, sample size was calculated using
the StatCalc software programme EpiInfoTM, version
7.2.0.1 (2012). The sample size was calculated for a 95 %
confidence level, with a prevalence of 35·6 %(9) of negative
body dissatisfaction in female adolescents in the intermedi-
ate and final phases of adolescence, and a maximum
error of 5 %. The estimated minimum sample size was
318 individuals, with an additional 20 % to cover possible
losses; the final recommended number of participants
was 382 adolescents. First, all female adolescents were
invited to participate in the study. Soon after, the volunteers
were randomly selected to begin the process of analysis.

To participate in the study, the adolescents needed to
accept voluntarily, to have signed permission from their
guardian if under 18 years old, to have had menarche in
the prior year, to have no previous knowledge of any
type of chronic or infectious disease, and not to be under
controlled medication. Also, the participant could not be
part of another research evaluating body composition or
nutritional status.

Each volunteer only took part in the project after turning
in the Assent Form and the Informed Consent Form signed
respectively by herself and by her parents or legal guardi-
ans. All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

Data collection procedures
Data collection began in June 2014 and ended in December
2015. The first stage of the survey took place in schools,
where management had been previously consulted and
informed about the study. After consent, students were
contacted for a detailed explanation of all the procedures
and for delivery of the Free and Informed Consent Form
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and the Term of Assent, both to be duly signed and
returned afterwards. These forms contained detailed
descriptions of all steps to be taken, aswell as the guarantee
of security, confidentiality and privacy for all information
collected. Socio-demographic information and indicators
of alcohol and tobacco consumption were collected by
members of the research project. From the date of birth,
ages were calculated through the WHO AnthroPlus soft-
ware and categorised as middle (from 14 to 16 years)
and late adolescence (17–19 years)(15). Socio-economic
classification was based on the questionnaire proposed
by the Brazilian Association of Survey Companies(16).

The lifestyle assessment protocol was explained in
detail to the participants; it began with the monitoring
of PA and sedentary behaviour levels for 8 d and was com-
pleted after a body composition and body image analysis.

The assessment of body composition and body image,
conducted at the Health Division of the Federal University
of Viçosa, purposely took place after lifestyle monitoring so
that there was no stimulus that could encourage artificial
behaviour changes. While the adolescents were fasting,
their body fat percentage (BFP) was measured by a Dual-
Energy X-Ray Absorptiometry equipment. Other anthropo-
metric measurements were also performed in the fasting
period.

After eating a breakfast offered by the HD, the adoles-
cents were informed of the protocol for questionnaire-
based body image evaluation. In some situations, this body
image assessment took place at the participants’ own
school.

Lifestyle assessment
Lifestyle was considered a latent variable, that is, not directly
observable, and was evaluated by latent class analysis
(LCA)(17). With the information from the manifested
variables, we elaborated on a statistical model that allowed
estimating the probability of a given individual belonging to
each of the latent variable categories(18).

In this study, the lifestyle LCA variables were PA, seden-
tary behaviour, number of meals, alcohol and tobacco
consumption. All these variables were evaluated during
eight consecutive days. The first day of evaluation was
discarded tominimise theHawthorne effect, which consists
of changing behaviour to fulfil the expectations of the
study(19).

The PA was evaluated by the Digiwalker SW 200
pedometer, using a cut-off value of 11 700 to determine
if the number of steps could be considered an active or
inactive behaviour(19,20). The 24-h recall complemented
this evaluation(21). The pedometer recorded participant’s
scored activities performed in a 24-h period (every 15 min);
moderate-to-vigorous PA (MVPA) were defined as those
with a metabolic equivalent equal to or above 3. The
metabolic equivalent corresponds to the metabolic-rate

multiple needed for an individual to remain at rest. For this
study, the adequate average daily time for MVPA consid-
ered was at least 60 min(22).

The sedentary behaviourwas assessed by ST, cell phone
screen time (CT) and sitting time during weekdays and
weekends. ST and CT were measured according to the
questionnaire proposed by Miranda et al.(8) which evalu-
ates the time spent per day in front of television, computer,
video game and tablets. CT was analysed separately from
the other electronic devices; however, both analysis
classified the activities as high when the mean time in
the evaluated days was ≥120 min/d, which is the standard
time defined by the American Academy of Pediatrics(23).

We analysed the sitting time during weekdays and
weekends according to section four of the International
Physical Activity Questionnaire(24). The weighted average
of both data allowed us to estimate the sitting time of both
weekdays and weekends. The 75th percentile (75th P) was
used as the reference value for sitting time classification
due to the lack of a specific cut-off point. The 75th P for
all days assessed was 585 min.

The number of daily meals was recorded based
on breakfast, collation, lunch, afternoon snack, dinner
(or snack) and supper. The mean value during the 7 d
was calculated and later categorised by the 50th percentile
(50th P= 4·0). Values lower than 25thpercentile were
considered small number of meals.

Alcohol and tobacco consumption were observed by
two short modules of the Global School – Based Student
Health Survey(25). The answer option represented by the
letter ‘a’ for all questions showed that the teenager had
never had any type of alcohol and tobacco use. The other
responses were coded with a numerical score of increasing
order to be able to quantify the consumption of alcoholic
beverages and exposure to tobacco.

Body composition assessment
All the anthropometric measures were performed by a
female research member previously trained. Weight was
measured in an electronic digital (Kratos®) scale, and height
was measured with a portable stadiometer (Alturexata®).
Subsequently, BMI was calculated by Z-score in the Who
AnthroPlus software. The BMI classification was based
on the cut-off points proposed by De Onis et al.(26).

Total BFP was evaluated with a Dual-Energy X-Ray
Absorptiometry equipment (Lunar Prodigy Advance
DEXA System – analysis version: 13.31, GE Healthcare),
during fasting. The BFP classification followed the cut-off
points proposed by Williams et al.(27). A BFP above 30
was considered high.

Three body composition assessment groups were cre-
ated from BMI and BFP data. Group 1 was composed of
adolescents with low weight – eutrophy and adequate
BFP; Group 2, eutrophy – high BFP; Group 3, elevated
BMI and high BFP.
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To measure the waist circumference, we used a 2-m,
flexible and inelastic measuring tape (Cardiomed®), divided
into centimetres and subdivided into millimetres. Measure-
ments started at the midpoint between the lower margin
of the last rib and the iliac crest, in the horizontal plane.
The 90th percentile (90th P) was used as cut-off for the waist
circumference classification. The waist-height ratio (WHtR)
was obtained by the relation between waist measurement
(cm) and height (cm). The cut-off point adopted for classi-
fication of WHtR was 0·5, with variations suggested by
Ashwell & Gibson(28): low WHtR <0·4; appropriate WHtR
between 0·4 and 0·5; high WHtR between 0·5 and 0·6; very
high WHtR >0·6.

Body image assessment
Adolescent body image was evaluated through the
Silhouette Scale(29), the Body Shape Questionnaire
(BSQ)(30) and the Sociocultural Attitudes Towards
Appearance Questionnaire-3 (SATAQ-3)3.

The Silhouette Scale was validated for Brazilian
adolescents by Laus et al.(29). The first figure selected
was the one that best represented the current body (current
silhouette – C.S.), then the figure that best represented the
desired body (ideal silhouette – I.S.). Body satisfaction was
assessed by the difference between .I.S. and C.S. When this
difference was between –1 and þ1, the adolescent was
classified as satisfied(29). Body distortion was assessed by
the difference between the BMI of the silhouette chosen
as current and the actual BMI measured. The difference
between the BMI of the SA and the BMI measured was
greater or less than 2·49 kg/m2, which is the difference
value of the BMI variation of the figures. A difference
smaller than –2·49 represented negative distortion, and a
value greater thanþ2·49 demonstrated a positive distortion.

The Brazilian version of BSQ validated to adolescents(30)

was used to assess the body dissatisfaction. Each question
has six response options, being: 1 – never to 6 – always,
and four levels of dissatisfaction with the physical appear-
ance according to the final score (<80 points – no body
dissatisfaction, 80–110points– slight dissatisfaction, 110–139
points – moderate dissatisfaction – 140 points – severe
dissatisfaction)(30).

SATAQ-3 assessed the cognitive dimension of body
image. This instrument was validated for the Brazilian
adolescent population3 and consisted of thirty questions
evaluating four aspects: general internalisation of socially
established standards, pressure exerted by these standards,
the media as a source of information about appearance and
the internalisation of an athletic body ideal. The total
SATAQ-3 score was calculated by the sum of the responses,
and the highest score represented a greater socio-cultural
influence on body image. High SATAQ-3 score classifica-
tion was done by the 50th percentile (50th P= 80 points),
as suggested by Alvarenga et al.(31).

Statistical analysis
Double data entry was performed by two researchers,
then checked and analysed in the Statistical Package for
the Social Sciences (SPSS) for Windows, version 20.0
(IBM Corporation®) to check tabulation. We completed the
statistical analysis in the STATA software, version 13.0
(StataCorp LP®), and the statistical software R (R Develop-
ment Core Team, 2014), version 3.2.2 (‘Fire Safety’). The
level of rejection of the null hypothesis was of α= 5 %.

LCA was used for modelling the ‘lifestyle’ variable,
having been conducted in the poLCApackage (Polytomous
Variable Latent Class Analysis) available in the library of the
R statistical software (R Development Core Team, 2014).
The most adjusted model presented three latent classes,
having as manifest variables the practice of MVPA, number
of steps, ST, number of meals and total sitting time, and the
consumption of alcohol was used as a covariate (Akaike
Information Criterion – AIC= 1952·33, Bayesian Information
Criterion – BIC= 2024·22, χ2= 20·06 (df= 12, P= 0·066)
and entropy= 0·79). The model resulted in three lifestyle
classes that were named as: Inactive & Sedentary life-
style (class 1 – γ = 77·5 %); Inactive & Non-sedentary life-
style (class 2 – γ = 16·31 %) andActive& Sedentary lifestyle
(class 3 – γ = 6·15 %)(15).

Following the analyses, the association between body
image, lifestyle latent class and body composition was
assessed by the χ2 and Fisher’s exact test. The relationship
between lifestyle latent classes and body image measure-
ments was confirmed through simple logistic regression
analysis. OR and 95 % CI were used as measures of effect.
The variables, age, socio-economic class, sitting time, alco-
hol consumption and tobacco, were used in the adjustment
of the latent lifestyle classes, hence the option to use the
gross and not the adjusted OR. To balance the size ratio
with class 1, classes 2 and 3 were analysed together in
simple and multiple logistic regression analysis.

The multiple linear regression was used to assess
the association between aspects of body image with the
different lifestyle variables and the measures of the body
composition. Before reaching the final multiple models,
the simple linear regressionwas used to select the indepen-
dent variables. Thus, it was observed that variables with a
P value below 20 % (P< 0·20) were inserted in the multiple
logistic regression model by the backward method. The
Hosmer & Lemeshow test was used to verify the fit of
the final model. The adjusted OR with 95 % CI was used
as an effect measure.

Results

A total of 405 adolescents participated in all evaluations,
with some losses in certain variables. The mean age was
15·92 (±1·27) years old, with 259 individuals (69 %) in
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the intermediate phase. Regarding socio-economic class,
64·7 % belonged to classes B2 and C1, 20·2 % to classes
A1, A2 and B1, and 14·1 % to classes C2 and D.

According to the lifestyle model, the girls classified
as having an ‘Inactive & Sedentary’ lifestyle had 0 % of
probability to reach the recommended number of steps
(average of 11 700 steps), 20 % of probability to have
normal ST (less than 2 h/d), and less than 50 % of probabil-
ity to attain the recommendations for MVPA (minimum of
60 min), sitting time and number of meals (Fig. 1).

It was important to observe that the female adolescents
who had ‘never consumed alcohol’ were 2·26 times as
likely (log OR = 0·8174; P= 0·033) to belong to class 3
(Active & Sedentary lifestyle) than to class 1 (Inactive &
Sedentary lifestyle). There was no association between
class 2 and class 1 (P= 0·781) (see Table 1).

Also, it was verified that 82·57 % of female adolescents
were classified as inactive by pedometer evaluation,

and 41·55 % reported less than 60 min of MVPA per
day. The sedentary behaviour was high in both situa-
tions, ST (72·90 %) and CT (65·31 %) evaluation.
Approximately, 50 % of the girls reported making less
than four meals a day. Regarding alcohol and tobacco
use or exposition, 56·3 and 62·5 %, respectively,
responded at least once to have consumed alcohol or
being exposed to tobacco.

The mean BMI measured by the Silhouette Scale was
similar to the mean of the actual BMI measured, 22·22
and 21·73 kg/m2, respectively. More than 75 % of the
adolescents were categorised as eutrophic; however,
54·68 % had high BFP. Regarding WHtR measurement,
we found that 13·6 % of the female adolescents studied
presented low WHtR and 14·1 % high WHtR.

Through the body image evaluation, 51·37 % of the
participants were dissatisfied with their current physical
appearance and 52·87 % presented body distortion. The
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Table 1 Alcohol as a predictor of membership in latent classes of female adolescents’ lifestyle ,Viçosa-MG,
Brazil, 2019†

Coefficient SE OR 95% CI t Value P

Class 2 (Inactive & Non-Sedentary lifestyle)/Class 1 (Inactive & Sedentary lifestyle)
α (Intercept) –1·171 0·721 0·310 0·075, 1·275 –1·623 0·130
β (Alcohol)‡ 0·070 0·2470 1·072 0·661, 1·740 0·284 0·781

Class 3 (Active & Sedentary lifestyle)/Class 1 (Inactive & Sedentary lifestyle)
α (Intercept) –2·86 406 0·60 536 0·05703 0·017, 0·0186 –4·731 <0·001*
β (Alcohol)‡ 0·81 745 0·33 908 2·264 1·165, 4·401 2·411 0·033*

†Logistic regression analysis output by poLCA.
‡Never consumed.
*P< 0·05.
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mean score for weight dissatisfaction was 85·14 % (±33)
points by BSQ, with 47·3 % classified as dissatisfied and
7·98 % specifically as severely dissatisfied. The SATAQ-3
score indicated media influenced 51·41 % on the cognitive
aspect of body image.

An association between the latent lifestyle classes and
body dissatisfaction, as assessed by the scale of silhouettes,
was found to exist (Fig. 2). Adolescents who belonged to
the ‘Inactive and Sedentary’ class were more dissatisfied
with their current silhouettes when compared with those
in the ‘Inactive and Non-sedentary’ and ‘Active and
Sedentary’ classes. This association was not observed with
the other body image assessment methods. No association
was found between socio-economic classification and any
body image disorder.

Simple logistic regression analysis associated latent
lifestyle with current physical appearance dissatisfaction.
Adolescent girls in the ‘Inactive & Sedentary’ class had a
1·71-fold (95 % CI 1·08, 2·90, P = 0·047) higher odds of feel-
ing unsatisfied than adolescents from the ‘active/sedentary’
and ‘inactive/non-sedentary’.

When analysing separately the measures for lifestyle
evaluation, the number of meals (P< 0·05), alcohol con-
sumption (P< 0·05) and ST (P = 0·05) were associated with

different body image evaluations (Fig. 3), according to
χ2 test.

The simple logistic regression described adolescents
with high WHtR (OR 5·79, 95 % CI 2·92, 11·48,
P < 0·001), eutrophic with high BFP (OR 2·54, 95 % CI
1·56, 4·13, P < 0·001) and with overweight/obesity & high
BFP (OR 6·5, 95 % CI 3·69, 12·69·, P< 0·001) weremore dis-
satisfied with their current silhouette.

Adolescents with high ST (OR 1·59, 95 % CI 0·991, 2·566,
P = 0·05), elevated BMI and high BFP (OR 2·80, 95 % CI
1·646, 4·768, P< 0·001) presented greater body distortion
than those with adequate ST and those eutrophic with
adequate BFP.

Adolescents who used to consume or still consume
alcohol had a 1·80-fold (95 % CI 1·20, 2·71, P= 0·004)
higher odds of having high SATAQ-3 scores, which showed
greater media and socio-cultural environment influence in
the cognitive aspect of body image.

Most adolescents who had fewmeals (OR 1·69, 95 % CI
1·06, 2·69, P = 0·026) presented alcohol consumption
(OR 1·82, 95 % CI 1217, 2723, P = 0·004), high WHtR
(OR 8·71, 95 % CI 2·77, 7·56 P < 0·001), eutrophic with
high BFP (OR 4·58, 95 % CI 8·65, 33·072, 0·001) and
adolescents with elevated BMI and high BFP (OR
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16·915, 95 % CI 8·65, 33·072, P < 0·001) were dissatisfied
with their body weight.

The final multiple logistic regression model of each
aspect of the assessed body image is presented in
Table 2. Girls who practiced MVPA adequately (above
60 min/d) with high BMI and BFP were more dissatisfied
with the current silhouette. Only adolescents with high
BMI and BFP showed body image distortion. Body weight
dissatisfaction (BSQ) was associated with increased ST,
alcohol consumption, elevated BMI and high BFP.
Finally, the SATAQ-3 model identified that adolescents
who consumed alcohol had negative cognitive evaluation
of body image.

Discussion

Body image was related to the lifestyle of each female
adolescent. Those who were most dissatisfied with their
current silhouette presented inactive and sedentary life-
style. Other factors also associated with negative body
imagewere the number of meals, MVPA, alcohol consump-
tion, high ST, excess weight and high percentage of
body fat.

Based on the discrepancy between the perceived
body shape and the ideal one, the prevalence of body
dissatisfaction varies markedly among children and adoles-
cents. Dion et al.(32) analysed the body dissatisfaction of
Canadian children and adolescents of both sexes. The out-
comes of this study presented an interaction between sex
and perceived shape, revealing that girls who perceived
themselves as having a larger shape were more likely to
desire a thinner shape than boys.

Researchers(33,34) have concluded that the assessment of
lifestyle-related behaviours in a single latent variable may
correlate with other outcomes regarding health conditions.
The latent variable, or construct, is not observed directly,
but measured indirectly through two or more manifest var-
iables(17). Therefore, it may be considered as a more robust
analysis with a higher probability of being associated
with other outcomes, such as, for example, body image
evaluation.

Other studies(13,35) have shown an association between
measures of adolescent lifestyle assessment and body
images. Añez et al.(35) found that diet, habitual PA, seden-
tary behaviour and elevated BMI were associated with
female adolescent body image. These researchers con-
cluded that body dissatisfaction is a barrier to regular
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Fig. 3 Association between body image evaluation and behaviour variables of female adolescents’ lifestyle, Viçosa-MG, 2019.
*P-value (<0·05) of χ2; ‡mean values≤ 4meals during weekdays. BSQ, Body Shape Questionnaire ( , satisfaction; , dissatisfaction);
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practice of moderate and vigorous PA(35). The results
demonstrated that girls in the active/sedentary and
inactive/non-sedentary classes were more satisfied with
their current physical appearance than adolescents in the
‘inactive and sedentary’.

Controversially, when measures of lifestyle assessment
were analysed separately, those with high MVPA were
more strongly dissatisfied with their bodies than those
with low MVPA time. These results corroborate with
Rech et al.(36), who report dissatisfaction with body image
may be related to greater adherence and practice of PA.
This last premise should be taken with caution, as several
studies show body dissatisfaction as a possible barrier to
regular practice of PA(33,37).

Sedentary behaviour was high among adolescents,
approximately 60 % had ST and CT above 120 min/d,
values above recommended by the American Academy
of Pediatrics(23). The growth in the last years in the
accessibility to this technology highlights the importance
of researching the relation between computer, tablet
and smartphone use and body image evaluation(35).

Thorp et al.(38) found that in adults, high TV and computer
time is related to weight gain, obesity risk, decreased
self-esteem, reduced academic performance, depression
and as a potential risk factor for eating disorders. Such
results are not conclusive with adolescents.

In the present study, female adolescents with high ST
scores were 1·5 times (95 % CI 1·28, 2·88, P = 0·016) more
likely to show body dissatisfaction than those with
adequate ST scores (<2 h); the latter were also observed
to show less body distortion (P= 0·05). Increased ST
may represent a greater exposure to the media or social
networks like Facebook, which can condition the internal-
isation of a lean body type, most idealised by female
adolescents(7). Amount of time spent on Facebook was
associated with physical appearance comparison, and
online fat talk, in turn, was associated with greater body
image concerns(39). Furthermore, more time spent in front
of a screened device reduces the active lifestyle, in addition
to conditioning the accumulation of body fat, which is one
of the main factors related to increased body dissatisfaction
in female adolescents.

Table 2 Multiple logistic regression between body image evaluation, variables of lifestyle and body
composition of female adolescents, Viçosa-MG, 2019

Adjusted OR 95% CI Pb

Silhouette scale body dissatisfaction†
Adequate MVPA 1
Low MVPA 0·64 0·41 0·998 0·048*
Active 1
Inactive 1·54 0·88 2·86 0·123
LW-EUT & low-adequate BFP 1
EUT & elevated BFP 2·54 1·56 4·13 <0·001*
OW-OB & elevated BFP 6·85 3·69 12·69 <0·001*
Goodness of fit‡ 0·317

Body distortion†
Adequate NM 1
Low NM§ 0·65 0·41 1·05 0·082
LW-EUT & low-adequate BFP 1
EUT & high BFP 1·11 0·70 1·77 0·633
OW-OB & high BFP 2·80 1·64 4·76 <0·001*
Goodness of fit‡ 0·400

Dissatisfaction BSQ†
Adequate ST 1
High ST 1·5 1·28 2·88 0·016*
Never consumed alcohol 1
Has consumed or consumes alcohol 1·89 1·15 3·09 0·011*
LW-EUT & low-adequate BFP 1
EUT & high BFP 4·83 2·8 8·33 <0·001*
OW-OB & high BFP 16·51 8·19 33·28 <0·001*
Goodness of fit‡ 0·905

SATAQ-3†
Adequate CT 1
High CT 1·24 0·79 1·95 0·333
Never consumed alcohol 1
Has consumed or consumes alcohol 2·02 1·31 3·09 0·001*
Goodness of fit‡ 0·968

NM, number of meals; BFP, body fat percentage; BSQ, Body Shape Questionnaire; SATAQ-3, Sociocultural Attitudes Towards
Appearance Questionnaire-3; MVPA, moderate-to-vigorous physical activities; ST, screen time; CT, cell phone time; LW, low
weight; EUT, eutrophic. b: P-value of the Multiple Logistic Regression Analysis.
†Backward selection mode of variables with P≤ 0·200.
‡Hosmer & Lemeshow test.
§Mean values≤ 4 meals during weekdays.
*P< 0·05 of Wald statistic.
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Early attempts to lose weight by eating healthily
can progress to excessive dietary restriction, prolonged
periods of hunger, use of self-induced vomiting, diet pills
or laxatives(7). The small number of meals was observed
in adolescents with body and weight dissatisfaction
(Fig. 2). This shows that body dissatisfaction can condition
the decrease in the number ofmeals, aiming at rapidweight
loss and an inconsequential desire for their perceived ideal
body type. According to Hyanos et al.(40), depressive
symptoms and low self-esteem may be especially impor-
tant targets for risk identification and prevention for
disordered restrictive eating in American adolescents from
public schools.

For Golden et al.(7), a diet defined as energy restriction
with the goal of weight loss is considered a risk factor for
obesityandeatingdisorders.Someadolescentsmaymisinter-
pret what is ‘healthy eating’ and engage in health-damaging
eatingbehaviours suchas skippingmeals orusing faddiets to
achievewhat they believe to be the optimal physical appear-
ance, aiming at thinness(41). This is a critical issue that should
be better investigated by health researchers.

In addition to small number of meals, alcohol and
tobacco consumption were observed in adolescents and
related to the negative evaluation of body image. The most
dissatisfied with weight and with negative cognitive evalu-
ation of body image reported having consumed or con-
sumed alcohol (Table 2 and Fig. 2). The interrelationship
between alcohol, tobacco and marijuana with body
image disorders is not well discussed or documented
today among adolescents(42). Nevertheless, a relationship
between these harmful substances and body image is
hypothesised because they can interfere in the neurologi-
cal system, which is a body image component. Adults and
adolescents with symptoms of eating disorders tend to
show higher consumption of alcohol, tobacco and other
drugs than healthy people(34). Gutiérrez et al.(42) found a
positive association between consumption of alcoholic
beverages and tobacco with risky eating behaviour in
adolescents of both sexes of Barcelona, Spain.

The measurements of body composition were associ-
ated with negative body image evaluation. Adolescents
with elevated BMI and high BFP were more likely to report
body image distortion and dissatisfaction compared to girls
with adequate BMI and BFP. Body image is directly related
to elevated BMI(12). In the present study, the excess body fat
was associatedwith the negative body image assessment of
female adolescents.

This is a worrying fact because fat has a significant
role during adolescence. In addition to contributing to
the sexual development, the menarche and the consolida-
tion of the body structure, especially the bone, fat is present
in hormone. The excessive concern with the percentage
of body fat, along with media influence imparting the per-
ception of ‘perfect body’, can stimulate adolescents to
adopt unhealthy nutritional strategies in conjunction with

dysfunctional physical exercises during the transition from
adolescence to adulthood(41).

Adolescents with elevated BMI or who perceive them-
selves as such have more difficulty reaching an idealised
lean body, thus creating a constant internal state of stress(2).
The negative assessment of body image is associated with
multiple health risk behaviours(7,43), including mental
health problems (depression, low self-esteem), health
problems reported by the person, consumption of alcohol,
tobacco, and illicit drugs, increased sedentary behaviour
and poor dietary choices (unhealthy diet, poor dietary
intake)(34).

Stigma arising from excessive weight and the perception
of an elevated BMI can be considered triggers for increased
production of stress hormones, such as cortisol(12). This
hormone helps store fat and increases appetite, factors
associated with weight gain. The more the individual is
exposed to stress due to obesity, the higher the cortisol
production, consequently increasing the manifestation of
factors associated with elevated BMI(12).

The results presented in this study highlight the
importance of associating different types of body image
disorders and behavioural aspects of adolescents. Innova-
tive approaches are necessary for adolescents to construe
beliefs about fat and develop criticism towards the media
influence on their quality of life. For example, mindful
and intuitive exercise are activities that involve listening
the body while moving and incorporating the senses(44).
The true intention of the intuitive exercise is to make the
PA practically more enjoyable rather than simply a means
to lose or control weight, and it is likely to become a
sustainable habit(45).

It is of the utmost relevance to present and discuss the
health consequences arising from inappropriate behaviour
in the short, medium and long term. In short, teenagers
must be educated about how emotion and mind care
benefit health and prevent symptoms of many psychiatric
disorders such as depression, eating disorders, depend-
ence on alcohol and drugs, and suicide. These are serious
diseases requiring long and highly qualified treatment.

The present study, in turn, was an original and pioneer-
ing endeavour evaluating different body image disorders,
body composition and LCA with covariates in the assess-
ment of lifestyle, from the observation and interaction of
behaviours adopted by Brazilian female adolescents.

A limiting aspect of this research was the subjective
nature of the method employed to analyse sedentary
behaviour. However, a previous study has shown the
self-reported ST can be a reliable tool for evaluating
the sedentary behaviour(16). Furthermore, together with
pedometer measurements, the ST for different devices,
such as TV, computers, video games, tablets and cell
phones, was measured. The 7-d evaluation was important
to allow greater investigation and control of the habitual
behaviours of the adolescents.
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It is also important to consider the effects of weight-
teasing in body dissatisfaction. In Brazil, there is an evidence
supporting that unhealthy weight control practices were sig-
nificantly associated with body dissatisfaction in 253 female
adolescents from public schools. A high proportion of
adolescents reported weight-teasing by their family and
peers, suggesting that the ideal internalisation regarding
appearance during adolescent potentially can also contrib-
ute to the development of obesity and eating disorders(46).

The relevance of the study was to evaluate the relation-
ship between lifestyle, analysed through LCA, with distinct
aspects of body image – dissatisfaction with the current
silhouette, body distortion, weight dissatisfaction (BSQ)
and cognitive evaluation of body image (SATAQ-3).
According to Laus et al.(29), in addition to body dissatisfac-
tion, other aspects of body image are not commonly inves-
tigated among adolescents. Another relevant aspect
was the evaluation of the body composition in a joint
way between BMI and the percentage of body fat by
Dual-Energy X-Ray Absorptiometry, which is considered
a reference method(12). We could identify whether the
eutrophic adolescents had adequate or high BFP, determi-
nant factors in the association with body image.

Several researches show that excess weight, especially
body fat, can trigger stress caused by negative body image
evaluation, and in turn, inhibit the adoption of regular
PA and decrease sedentary behaviour(12,19,31,35,40,42).
Hence, the importance of concomitant assessment of life-
style measures and different methods for assessing body
composition. An yet to contribute positively to the physical,
cognitive and psychosocial development of adolescents.

Conclusion

Adolescents classified by LCA as Inactive and Sedentary
lifestyle were more dissatisfied with their current physical
appearance in relation to the Active and Inactive and
Inactive and Non-sedentary lifestyle. Female adolescents
who had ‘never consumed alcohol’ were more likely to
belong to the Active and Sedentary lifestyle class than to
the ‘Inactive and Sedentary lifestyle class. Additionally,
the low number of meals, adequate MVPA (analysed sep-
arately from sedentary behaviour), alcohol consumption,
high ST scores, excess weight and a high percentage of
body fat were related to body distortion, weight dissatisfac-
tion and negative cognitive evaluation of body image.

Studies that evaluate different measures of lifestyle
and body composition in further detail are needed for
the elaboration of more effective interventions seeking
to minimise deleterious manifestations of body image
disturbances. Health risk behaviours developed in the
pursuit of an idealised physical appearance should be
detected early and addressed properly lest they be allowed
to jeopardise the physical, psychic and social development
of adolescents.
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