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Abstract
Introduction: Investigating the of overweight or obese
adolescents’ nutritional quality is substantial to guide healthy
eating strategies.
Objective: To assess the effects of a multi-professional
approach on anthropometric parameters, body composition,
and the level of food processing in adolescents.
Methods: Twelve overweight/obese male adolescents
between 13-17 years old participated in a series of 12-week
multi-professional interventions led by physical education,
nutrition, and psychology professionals. The participants were
assessed before the intervention as well as at 6 and 12 weeks.
Anthropometric assessments were performed, including body
weight, stature, and body mass index; body composition, with
fat mass (FM), body fat (%BF), skeletal muscle mass, and
resting metabolic rate (RMR), and by filling in a three-day food
record, to assess the ingested foods by its level of processing:
fresh, minimally processed, processed, and ultra-processed.
Results: No differences were observed in anthropometric
parameters performed at different stages (p>0.05). Reductions
in FM and %BF and increases in SMM and RMR (p<0.05)
were identified after, the 12-week intervention. There was an
increase in the consumption of natural foods/g and increased
the caloric consumption of processed foods/kcal after 12-week
of intervention (p<0.05).
Conclusion: The model resulted in a decrease in fat mass
and body fat percentage, an in skeletal muscle mass, resting
metabolic rate, natural foods/g, and processed foods/kcal.
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Authors summary
Why was this study done?
This study was conducted to verify the responses of a multi-professional intervention on anthropometric, body composition, and food
profile in adolescents with overweight or obesity. The replies between eventual changes in food profile may help health professionals
to conduct nutritional guidance to promote health and quality of life in adolescents with overweight or obesity
What did the researchers do and find?
It was observed an improvement in skeletal muscle mass, resting metabolic rate, as well as the consumption of fresh foods/g and
processed food/kcal after the intervention period. Besides, it was verified a reduction of fat mass and body fat percentage after 12-week
of intervention.
What do these findings mean?
These findings may direct strategies to combat obesity in adolescents and promote positive food consumption changes after nutritional
counseling, physical activity, and psychological counseling.

INTRODUCTION
The prevalence of overweight and obese people has
increased dramatically, with the latter being considered a
worldwide pandemic1. The increase in this chronic noncommunicable disease (NCD) is linked to declining levels
of physical activity (PA) and increased consumption of
processed foods2. Dietary transition refers to consuming
foods with high energy density and low nutritional value,
which are contributing causes of overweight, obesity, and
NCDs3. As a result, the evidence presented above shows
a relationship between lower levels of PA and elevated
consumption of industrialized foods (processed and ultraprocessed foods) that are associated to overweight and
especially obesity.
In this context, overweight is conceptualized as the
accumulation of above-normal amounts of fat, resulting in
damage to health4. According to the Family Budget Survey
conducted by the Brazilian Institute of Geography and
Statistics (IBGE)5, one in three adolescents is overweight.
In 2015, the IBGE conducted a National School Health
Survey, which indicated an increase in the consumption of
ultra-processed foods, such as soft drinks, sausages, and
cookies, in addition to a reduction in the consumption of
fresh and minimally processed foods, such as vegetables,
fruits, grains, and milk6. In this sense, the prevalence
of overweight and obesity in teenagers is alarming, and
health promotion strategies (improving PA, nutritional,
and psychological counseling) are indispensable to
promote healthy longevity.
The increase in the consumption of processed
foods in school children’s dietary profile is directly related
to the development of obesity, metabolic syndrome,
and nutritional deficiency, which are very common in
children and adolescents7. The reversal of these bad habits
requires a multi-disciplinary approach and motivational
interventions8. In response to this epidemiological
problem, physical activity associated with dietary reeducation has been used to treat overweight/obesity cases.
It improves body composition components, namely body
fat reduction, and improves Skeletal Muscle Mass (SMM)
during multi-professional interventions (12-weeks)8,9.
However, Branco et al.8,9 pointed out that 12-week
interdisciplinary interventions in adolescents did not
promote changes in total caloric intake after the nutritional
education period. Nevertheless, in the two aforementioned
articles, the authors performed only a quantitative analysis.
Qualitative research was not conducted to verify possible

changes in the level of food processing (fresh, minimally
processed, processed, and ultra-processed food). A
qualitative analysis could provide in-depth information
about the changes in health education and awareness
among adolescents, which may help nutritionists and
health professionals to develop clinical conduct.
In this sense, nutritional counseling is an essential
tool for health literacy8,9. To aid the study of nutrition,
Monteiro et al.10 suggested the classification of foods
according to the level of processing. The first category
labeled was fresh foods obtained from plants or animals
whose composition did not change after leaving nature,
including greens and fruits. The second group included
minimally processed foods, which underwent minor
changes between the farm and the table, such as grinding,
cleaning, freezing, or vacuum storage. The third category
included processed foods. These included foods to which
salt, sugar, or fat are added in the manufacturing process
to increase their durability and palatability, including
cheese, yogurt, and canned food. The fourth group was the
ultra-processed foods, which has passed through different
processing stages, with the addition of industrial additives
to the composition, including ice cream, chocolates,
cookies, and candies11. Therefore, nutritional counseling
based on classification Monteiro et al. 10 could help
health professionals promote nutritional health among
adolescents.
Nowadays, it is easy to acquire food products
ready to consume due to the practicality, accessibility,
and preparation time. These foods have been allocated
a lot of space in the markets and adolescents’ daily
lives12. As mentioned, processed foods and, above all,
ultra-processed foods are nutritionally inadequate and
have high energy density11. It is also noteworthy that
ultra-processed foods have high palatability, which may
increase the consumption of less healthy foods by children
and adolescents, who are easily influenced by the lack of
natural discernment of their age group13. Thus, considering
the aspects mentioned above in this introduction, the
nutritional approach focusing on health education could
improve their quality of life.
Therefore, the objective was to assess the effects
of a multi-professional approach on anthropometric
parameters, body composition, and the level of food
processing in adolescents. As a hypothesis, we believe
that that the adolescents will improve the components of
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body composition and improve the food’ quality after the
intervention period.
METHODS
Experimental design
This study is a clinical study with follow-up. The
evaluations were carried out before the start, at 6 weeks,
and after 12 weeks of the multi-professional intervention.
Participants
Public announcements through radio, television,
and the internet (social media) about the study were made
inviting participants to register for the study, in Maringa,
Parana, Brazil. At the end of registration, a meeting was
held with the adolescents’ parents or guardians with a
detailed explanation of the study’s objectives. Those
applicants meeting the following criteria were accepted
for inclusion: (1) male adolescents, overweight or obese
within the cut-offs established by Cole and Lobstein14; (2)
between 13 and 17 years old; (3) available to participate
twice a week in the theoretical and practical classes of
dietary re-education and group psychotherapy once a
week; (4) available to perform physical exercises three
times a week; and (5) being a student in the municipal or
state education. The following criteria were grounds for
exclusion: (1) participation in other structured projects

focusing on losing weight and behavioral changes outside
of school; (2) orthopedic injuries, cardiovascular diseases,
or cognitive impairment that compromised understanding
of the theoretical and practical classes; (3) following any
diet or food plan outside the research project; (4) use of
medications that prevented or enhanced weight loss; and
(5) participation in less than 75% of the multi-professional
sessions over the 12-week intervention.
The adolescents were asked to sign the assent
form and the parents or guardians to sign the informed
consent form. The research project was approved by
the local research and ethics committee under number
2.505.200/2018 and registered in the Brazilian Clinical
Trials Registry (RBR45ywtg). The researchers affirm that
Resolution 466/2012 of the Ministry of Health and the
Declaration of Helsinki were thoroughly followed during
this study.
The sample calculation indicated that nine
adolescents would be necessary to detect α = 0.05 and
β = 80%, based on previous studies8,9. We recruited 20
adolescents who were eligible for this study. However,
eight of them did not complete the 12-week intervention
or gave up on the process, as shown in the flowchart
below. The drop-outs were related to lack of time, lack
of motivation, and missed evaluations at 12-weeks postintervention, as presented in figure 1.

Figure 1: Flowchart of the present study
Medical history
Before the beginning of the study, the following
procedures were performed by a medical team: (a)
pulmonary auscultation, (b) cardiac auscultation, and (c)
family history disease. All participants completed the
International Physical Activity Questionnaire (IPAQ)
adapted for adolescents15.
Anthropometry and body composition
To measure stature, a standard stadiometer (Sanny,
Standard, São Paulo, Brazil) was used. The measure was
standardized as follows: (a) the adolescent was asked to

keep heels and knees together, arms loose and positioned
along the body with the palms facing the thighs, legs erect,
shoulders relaxed, and head aligned to the Frankfurt plane
(looking toward the horizon, straight at eye level); (b) the
heels, calf (optional), the buttocks, the shoulder blades
and the back of the head should, when possible, by comma
vertical surface of the stadiometer16.
To assess body composition, adolescents were
instructed to follow the following standardization: (1)
fasting for at least 4h; (2) no alcohol consumed in the
previous 48h; (3) no diuretic substances used in the last
24h; (4) absence of ingestion of products with caffeine
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over the previous 12h; (5) no moderate or high-intensity
exercises performed in the last 24h; (6) evacuating and
urinating before the test; (7) no metallic objects used
during the bioimpedance test; (8) wearing light clothing;
(9) performing the assessment at a temperature between
20ºC and 24ºC17. After completing the procedures, the
adolescents had their body composition measured via
tetrapolar bioimpedance of eight tactile points, using
InBody 570® (InBody, Seoul, South Korea). The variables
used were: body weight, stature, body mass index (BMI),
fat mass (FM), body fat (%BF), skeletal muscle mass
(SMM), and resting metabolic rate (RMR).
Food record
To obtain information about the participants’ eating
habits, a three-day non-consecutive food record was
applied. Participants were instructed to register all food
and drink consumed during the day, together with portions
or quantities. The adolescents were asked to complete the
forms on two non-consecutive days of the week and one
weekend day8,9.
To estimate the portion of food, the participants
counted on the help of traditional home measures used
in their respective daily routines18. Participants were also
instructed to note in detail: how the food was prepared, the

ingredients, the food brand, and whether the type of food
was diet, light, or normal19. All records were calculated
using Avanutri software (Avanutri Equipamentos de
Avaliação, Três Rios, Rio de Janeiro, Brazil) by a
nutritionist. Subsequently, foods were classified by the
level of processing: fresh, minimally processed, processed,
or ultra-processed10, in which the grams and calories of
those foods were calculated.
Physical exercise protocols
Resistance exercises were performed three times
a week for 12-weeks, with an approximate duration of
75-min per training session. The circuit method was used
with an emphasis on large muscle groups. The sessions
were divided into training sessions A and B, which were
performed alternately. The effort: pause ratio for the first
mesocycle was 30 seconds of effort interspersed with 30
seconds of rest during the first six weeks. For the subsequent
six weeks, 40 seconds of effort was interspersed with 20
seconds of rest. During the execution of the exercises,
the repetitions were not counted. It was only requested
that the concentric and eccentric phases last one time
each. The choice of “functional exercises” was based on
Boyle20. Table 1 shows the exercises performed over the
12 weeks of the intervention.

Table 1: Physical exercises performed during 12 weeks of intervention of the adolescents participating of
present study
Training periodization until 6th week

Training periodization until 12th week

Training program A

Training program B

Training program A

Training program B

1) Push-ups (on knees)
using a step

1) Suspended row

1) Push-up

1) Suspended row neutral grip

2) Squat

2) Isometric hip thrust

2) Thruster with
sandbag

2) Hip bridge

3) Front Plank

3) Sit flat on the
ground with your feet
on the ball

3) Side Plank

3) Twist abdomen with
medicine ball

4) Medicine Ball Chest
Throw

4) Pulling tire with rope

4) Throw wall-ball on
the wall

4) Alternating waves with
naval rope

5) Up and down the step

5) Standing calf raise

5) Aerobic exercises
on the agility ladder
(jumping low)

5) Agility ladder: lateral
displacement exercises

6) Medicine ball alternating
side rotation throw

6) Medicine Ball
Overhead Throw Situp

6) Medicine ball throw
with displacing

6) Row in standing
position using elastics

7) Dumbbell Triceps
Extension

7) Dumbbell Shoulder
Press

7) Leg adduction

7) Flexion and knee
extension with Swiss ball

8) 90º squat in isometry
leaning against the wall

8) Hip Thrust

8) Rope tsunami + half
isometric squat

8) Hip thrust with washer

9) Weighted Twisting Sit-up

9) Weighted Crunch
(on stability ball)

9) Superman Dynamic

9) Advanced Ball
Crunches with Weight

Note: The effort and pause ratio for the first mesocycle was 30 seconds of effort interspersed with 30 seconds of rest during the first
six weeks. For the subsequent six weeks, 40 seconds of effort was interspersed with a 20 second of rest.
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Nutritional counseling classes
The central theme proposed for adolescents was
to comprehend the following aspects of nutrition: the
food pyramid, the classification of food, the energy value
of food, the relevance of macro- and micronutrients for
health, the interpretation of food labels, the types of diets,
eating disorders, the kinds of food recommended for
pre- and post-PA, the levels of food processing, nutrition
and health, and preparing healthy food in the kitchen.
The nutrition lessons lasted an average of 60-min, twice
a week, and were carried out in groups according to the
proposal established by Branco et al.8,9.

for the Brazilian Population in grams and kilocalories of
male adolescents participating in the present study.

Group psychotherapy classes
The psychology team’s intervention followed
the cognitive-behavioral approach and addressed these
objectives: anxiety control, eating mindfully, dealing with
emotions, promoting healthy eating habits, improving
self-esteem, acceptance of the body itself, encouraging
the practice of PA outside of school, and the interventions
carried out in the higher education institution and themes
brought up by the research volunteers. Each group
psychotherapy session lasted 60-min, happened once a
week, and was based on the proposal of Branco et al.8,9.
Statistical analysis
The Shapiro–Wilk test was used to test the
normality of the data. Data are presented as mean and
standard deviation. As pointed out in previous sections,
measurements were made at three stages: before the
intervention started, then at 6-weeks into the intervention,
and at 12-weeks (end of the intervention). Therefore, a
one-way analysis of variance with repeated measures
was used, with the Bonferroni test as a post-hoc test if
a significant difference was found between the different
intervals. Cohen’s d was calculated using Rhea21. A
significance level of 5% was established. All statistical
analyses were performed using Statistica 12.0 software
(TIBCO, Palo Alto, CA, USA).
RESULTS
No significant differences were observed in PA’s
level via the IPAQ (p>0.05) after the intervention period.
The unique difference observed was related to PA during
the days of interventions. However, the increase in PA on
Mondays, Wednesdays, and Fridays was expected since
the adolescents were in the interventions.
Figure 2 shows the anthropometric responses of
the adolescents participating in the present study.
Anthropometric values did not present significant
differences among the stature, body mass, and BMI during
the 12-week intervention (p>0.05).
Figure 3 shows the parameters of body composition
and RMR of the adolescents participating in the present
study.
Body composition values showed significant
differences (p<0.05), with lower values for FM and %BF
and higher values for SMM and RMR after the 12-week
intervention.
Table 2 shows the food processing level divided
into four sub-classifications according to the Food Guide

Figure 2: Anthropometric responses of the
adolescents participating in the present study.
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Figure 3: Body composition and resting metabolic rate of the adolescents participating in the present study.
Table 2: Food processing level divided into 4 sub classifications according to the Food Guide for the Brazilian
Population in grams and kilocalories of male adolescents participating in the present study.
Fresh

Minimally processed

Processed

Ultra processed

Pre

After 6
wk

After
12 wk

Pre

After 6
wk

After 12
wk

Pre

After 6
wk

After 12
wk

Pre

After 6
wk

After 12
wk

Grams
(g)

111.3 ±
203.6

67.3 ±
60.6

584.6 ±
189.7*

529.8
±
204.6

626.5
±
377.3

576.1 ±
239.7

144.0
±
167.9

175.3 ±
147.6

211.5 ±
103.1

329.1 ±
306.1

249.0 ±
178.7

253.6 ±
142.0

Calories
(kcal)

52.7 ±
105.8

40.6 ±
48.9

697.5 ±
214.4

747.1
±
298.6

684.1
±
448.0

647.8 ±
283.1

153.2
±
152.0

245.3 ±
180.3

371.0 ±
227.8†

378.0 ±
220.2

477.2 ±
284.9

435.8 ±
231.1

Note: data are expressed as the mean and (±) standard deviation; * = higher values for the consumption of fresh food in grams when compared to the
moments before and after 6 weeks of intervention (p<0.05); † = higher values for the consumption of processed foods in kilocalories when compared to
the pre-intervention moment (p<0.05).

Consumption of fresh food in grams showed
significant improvement after 12-week when compared
to pre - and after 6-week post-intervention (p<0.05).
The processed food showed higher values after 12-week
compared to the pre-intervention period (p<0.05).
DISCUSSION
Considering that the present study aimed to
investigate the effects of a multi-professional approach
on the anthropometric variables, body composition, and
dietary profile of overweight or obese adolescents, the
main results identified were:
(1) reduction of FM and %BF;
(2) increase in SMM and RMR;
(3) increased consumption in grams of fresh food;
(4) increased caloric consumption of processed foods.

However, no significant differences were found in
body weight, stature, BMI, or consumption of minimally
processed and ultra-processed foods. Thus, our hypothesis
was partially confirmed.
Previous evidence has indicated that body weight
and BMI are not good predictors for analyzing the
effects of a program focused on obesity combat8,9. This
is because resistance training stimulates an increase in
SMM. Consequently, if there occurs a reduction in FM
and an increase in SMM, there will be no differences in the
participants’ BMI. Therefore, BMI can be considered as
an indicator of little importance for assessing any changes
induced by a physical exercise program and dietary reeducation.
The participants performed physical exercises for an
average of 225-min per week, distributed over three days/
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week. A study by Donnelly pointed out that incorporating
~150 to 250-min of PA/wk promotes an energy expenditure
between 1200 and 2000 kcal.22 Wishnofsky suggests that
1 kg of %FM is equivalent to 7,700 kcal23. In contrast,
according to Pietrobelli, the referred equivalent is not a
magic number and can range from 7,188 to 7,700 kcal,
influenced by sex, age, and biological individuality24.
Therefore, the reduction of ~2 kg of FM is closely related
to the increase in the level of PA among adolescents
since no significant caloric consumption reductions were
identified during the intervention period.
Previous evidence indicates that the increase in
SMM in adolescents depends on the optimal volume and
intensity of resistance training8,9. In this sense, 12 weeks
of intervention may or may not provide an increase in
SMM. The answers regarding the gain of SMM depend
on the type of physical exercise performed. Coffey and
Howley indicated that concurrent training tends to
decrease muscle hypertrophy stimulus when compared to
resistance training25. Thus, the recommendation to provide
benefits associated with resistance and aerobic exercise is
around 6–24 hours of passive rest between the different
stimuli26.
The Physical Activity Guidelines for Americans27
recommends the performance of PA seven days a week,
lasting ≥ 60 min. In future studies, new interventions of
the following type can be tested.
1.Face-to-face sessions with trainers five times per
week
2.Semi-face sessions (hybrid classes) three times
per week with supervision from physical education
professionals, and three more sessions per week
via distance prescription with the periodization of
exercises with the use of technology.
This may contribute to the increase in the practice
of PA among adolescents. Another point that deserves to
be emphasized is the participation of parents and family in
the process of combating obesity in adolescents. Therefore,
Costa et al.28 suggested that the adherence and integration
of the multi-professional team, parents or guardians,
and adolescents are essential for a treatment program’s
success. However, the present study did not include any
interventions with parents or guardians. It is possible that
this is a reason for the high drop-out rate in the study, with
50% of the sample giving up over the weeks. However,
the drop-out appears to be a pattern during lifestyle
proposals in different age groups. Therefore, motivational
interventions could be tested in obesity management to
promote better adherence.
RMR showed a slight increase after the intervention
period. McClave and Snider indicate that 1 kg of SMM
corresponds to a total energy expenditure of 13/kcal/kg/
day29. Therefore, the increase in the identified RMR has a
low relationship with the rise in SMM. Thus, it is believed
that the differences found are mainly due to the increase
in the level of PA30 over the 12-week intervention. Given
this, the increase in RMR is related to the rise in the level
of PA in unstructured activities and the physical exercise
program that was carried out during the intervention31.
In addition, regular and systematic physical exercise

promotes metabolic adaptations that elevate adaptive
thermogenesis to promote increased glycolytic and
oxidative enzymes’ increased efficiency, contributing to
the oxidation of free fatty acids in SMM32.
Recent evidence has reinforced the need to reduce
ultra-processed food consumption to combat obesity in
adolescents28. Among the recommendations, we stressed
on the decrease in the consumption of ultra-processed
and processed foods, increased consumption of fruits and
vegetables, and encouraged family meals33. Therefore,
the increase in consumption of fresh foods/g identified in
the present study can be considered beneficial, as they are
related to the promotion and recovery of health conditions
in different NCDs. In line with the author mentioned
above, Steele et al.34 suggested that the increase in the
consumption of fresh foods and minimally processed
foods may help the weight loss process because they are
relatively healthier and have lower energy density.
Another point observed after the intervention
period was the increase in consumption of processed
foods. However, it cannot be said that this result is
negative, given that a qualitative analysis of food eaten
has not been performed. Standard foods such as cheese,
yogurt, jelly, homemade bread, French bread, and canned
tuna are classified as processed foods10. It is also worth
noting that the foods described above are part of the
regular Brazilian diet (middle-class people consume
most of the foods listed sometimes people with lower
purchasing power tend to eat high-calorie and nutritionally
deficient foods). Additionally, knowing the complexity of
achieving a change in eating habits and the need to adopt
the right strategies so that this process becomes more
effective, more prolonged action focusing on adolescents’
nutritional education is indispensable.
Because of the minor changes in body
composition, dietary profile, and absence of differences
in anthropometric values of the adolescents investigated,
interventions with ≥ 12 weeks in length are recommended,
in line with our American Guide to Obesity Management35.
Furthermore, it is emphasized that the absence of a
control group in the present study is justified because
it is not recommended to prevent people with serious
health problems from not participating in interventions
that aim to improve parameters related to the fight
against obesity36. A prior study has also suggested that
behavioral interventions have been recommended for
obesity treatment35; in view of this, previous studies with
similar designs have presented success in parameters
related to obesity treatment with adolescents with the
same length of interventions in the multi-professional
approach8,9. Accordingly, it is indispensable to inform that
obesity treatment can be carried out during aging. Health
promotion lifestyle changes are important for overall
health and longevity.
One limitation of the study was its high drop-out
rate of 50%. When we intend to treat humans and the
objective is to change behavior aspects, several difficulties
can occur. Behavioral interventions in the adolescent group
need to be include parents. When behavioral changes
are conducted with people who do not wish to change
their behavior, changes in their nutritional behavior, PA
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stimulus, and mental health are unlikely to occur. Thus,
prior to intervening, their receptivity for intervention and
readiness for change must be taken into account37. Finally,
as future directions, we emphasize the need to involve
parents in behavioral intervention programs in scientific
research and clinical practice to maintain adherence and
promote healthy habits in the family.
CONCLUSION
It was concluded that 12-week multi-professional
interventions can reduce FM and %BF, as well as increase,
SMM, RMR, and the consumption of fresh foods. Another
point that could be highlighted is the 50% rate of drop-out
during the interventions.
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Resumo
Introdução: Investigar a qualidade nutricional de adolescentes com sobrepeso ou obesidade é
substancial para orientar estratégias de alimentação saudável.
Objetivo: Avaliar os efeitos de uma abordagem multiprofissional sobre os parâmetros antropométricos,
de composição corporal e o nível de processamento de alimentos em adolescentes.
Método: Doze adolescentes do sexo masculino com sobrepeso/obesidade, entre 13-17 anos
participaram de uma série de intervenções multiprofissionais ao longo de 12 semanas, que foram
conduzidas por profissionais de educação física, nutricionistas e psicólogos. Os participantes foram
avaliados antes da intervenção, após 6 e após 12 semanas. As avaliações antropométricas foram
realizadas, incluindo o peso corporal, a estatura e o índice de massa corporal; para a composição
corporal foram incluídas: a massa gorda (MG), percentual de gordura corporal (%G), massa muscular
esquelética (MME) e taxa metabólica basal (TMB), bem como o preenchimento do registro alimentar
de três dias, para avaliar os alimentos ingeridos, via nível de processamento: in natura, minimamente
processado, processado e ultraprocessado.
Resultados: Não foram observadas diferenças significativas nos parâmetros antropométricos
realizados nas diferentes etapas (p>0,05). Reduções na MG e %G e aumentos na MME e TMB (p<0,05)
foram identificados após 12 semanas de intervenção. Houve um aumento do consumo de alimentos
in natura/g e aumento do consumo calórico de alimentos industrializados/kcal, após 12 semanas de
intervenção (p<0,05).
Conclusão: O modelo proposto resultou em uma diminuição da massa gorda e percentual de gordura
corporal, aumento da massa muscular esquelética, taxa metabólica basal, consumo de alimentos
naturais/g e alimentos processados/kcal.
Palavras-chave: saúde do adolescente, consumo alimentar, promoção da saúde, atividade física.
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