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Abstract

Physical exercise, in general, promotes the improvement of several metabolic markers in overweight and obese children and

adolescents, however, the evidence still presents some divergences regarding the impact of different training protocols on metabolic

syndrome (MS). This systematic review aimed to assess and discuss the impact of different physical exercise protocols on the preva-

lence of MS and its markers in children and adolescents. The study followed the guidelines proposed by PRISMA-E 2012 and searches

for articles were performed in the electronic database PubMed. As an inclusion criterion, the articles should explore the intervention

and the impact of physical exercise on MS and its components on children and adolescents. A total of 348 articles were found and,

after applying the eligibility criteria, 10 studies remained for qualitative analysis. Of the 10 selected studies, 3 used aerobic training

protocol, 4 applied concurrent training, 2 recreational interventions and only 1 resisted training. Regardless of the protocol, physi-

cal exercise is a fundamental tool in maintaining several blood biomarkers and body composition, although protocols with aerobic

exercises have shown good results. However, further investigations are still needed.
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Introduction

Studies have shown a strong association between obesity and
other comorbidities such as insulin resistance, dyslipidemia and
arterial hypertension, which, consequently, increase the risks of
Cardiovascular Diseases (CVD) [1]. This set of cardiovascular risk
factors, of metabolic origin, when occurring/developed simultane-
ously, is known as Metabolic Syndrome (MetS) [2]. Data indicate
that people with MS have a risk of CVD and CVD mortality increased
by two or more times, in comparison to people without the syn-

drome [3]. This data is alarming, since cardiovascular diseases are

identified as the chronic non-communicable diseases (NCDs) that
kill the most people in the world. According to the World Health
Statistics published by the World Health Organization in 2020, it is
estimated that in 2016 approximately 17.9 million people lost their
lives due to cardiovascular diseases, a number that represents 31%

of all deaths that occurred in the year [4].

Due to the strong association between obesity and the develop-
ment of MS, the early occurrence of overweight in the young popu-

lation is of great concern. The prevalence of childhood obesity has
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increased at a significant pace in recent years and is considered
one of the greatest challenges to public health worldwide in the
21st century. According to data published by the World Obesity
Federation (WOF) in the Childhood Obesity Atlas, in 2019, about
150 million children and adolescents around the world were con-
sidered obese, and that number is expected to reach 250 million by
2030 [5]. Together and not only excluded to the adult population,
the prevalence of MS has also increased as higher rates of obesity
in children and adolescents are identified [6], a scenario that may
be more serious in view of the difficulties in carrying out early di-

agnosis of MS.

In fact, establishing criteria for the diagnosis of MS in childhood
and adolescence has been a challenge because some components
of the syndrome may vary according to the individual’s age group
and, therefore, there are still some divergences in the criteria for
its definition. These divergences have made it difficult to accu-
rately estimate the prevalence of MS in this population and may
underestimate the number of cases [7]|. However, regardless of the
criteria used in the definition, overweight and obese children are
at increased risk of developing future metabolic and cardiovascu-
lar diseases, as well as increase in premature mortality in adult-
hood [8], which has made this population the focus of global public
health strategies. Thus, the high prevalence of childhood obesity,
MS and future CVD risk is worrisome and should alert profession-
als who care for children and adolescents, as early intervention in
the child’s lifestyle is extremely important in order to reduce the

incidence of these disorders and ensure a healthier adult life [9].

Admittedly, low levels of physical activity and aerobic fitness are
associated with greater risks of MS and, therefore, physical exer-
cise has a fundamental role in the treatment and prevention of MS
[10]. Studies that investigated the impact of physical exercise on
the components of MS concluded that its practice has positive re-
sults on metabolic parameters, reduces blood pressure and insulin
resistance, in addition to improving well-being and the predisposi-
tion to maintain physical activity in adulthood, guaranteeing lower
risks of cardiovascular diseases and longer life expectancy [11].
Although the practice of physical exercise promotes improvement

of several metabolic markers in overweight and obese children and
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adolescents [12], the evidence still presents some divergences re-
garding the impact of different training protocols on obesity and
markers metabolic [13]. In this sense, the objective of this system-
atic review was to assess and discuss the impact of different physi-
cal exercise protocols on the prevalence of MS and its markers in

children and adolescents.

Materials and Methods

The present study is a systematic review, developed according
to the guidelines proposed by PRISMA-E 2012 (Preferred Report-
ing Items for Systematic Reviews and Meta-Analyzes) [14].

Search and source of information

Searches for articles were carried out in the electronic database
PubMed Central - PMC (https://www.ncbi.nlm.nih.gov/pmc/), be-
tween December 2019 and January 2020. To perform the search,
we used as the main term “Metabolic Syndrome”, associated with
secondary terms “Children and Adolescents” and “Physical Exer-

cise”.

Eligebility criteria

As an inclusion criterion, it was defined that the articles should
have an experimental design of an interventional character, involv-
ing obese or overweight children and adolescents, with character-
istics of MS. In addition, studies should mandatorily explore the
intervention and impact of physical exercise on the prevalence of
MS and/or its components (obesity, dyslipidemia, glycemia and in-
sulin resistance, blood pressure), with or without multidisciplinary
intervention (nutritional) and psychological), as long as there was
no use of medications, in order to ensure that the results were not

influenced by other therapies, other than behavioral

Studies involving adults were excluded, which investigated only
the relationship between Physical Fitness and MS and its compo-
nents, incidence, pathophysiology/pathophysiology. No dates and
language limits were applied. Systematic reviews and meta-analyz-

es were also not included in the data extraction.

Data extraction
After screening, eligibility and inclusion of the studies, the ex-
traction of the relevant data was performed and stored in an Excel

spreadsheet.
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Results

Study selection

After defining the search strategies, a total of 348 articles were
found in the PubMed database. Among these, 265 were excluded
due to the irrelevance of the title and abstract, leaving 83 articles.
After applying the eligibility criteria, 73 were eliminated for not
meeting the requirements, leaving 10 for qualitative analysis. The

selection process is detailed in figure 1.

§ Records identified through
8 database searching
z {n=348)
o
=
v
|_':' Records screened Records excluded
H (n =348) (n = 265)
o
&
]
N
v
Full-text articles assessed Full-text articles excluded,
g for eligibility with reasons
2 _ -
= (n=283) (n=73)
w
3
= Studiesincludedin
E qualitative synthesis
(n=10)
[

Figure 1: Diagram of the flow of identification, screening,

eligibility and inclusion of articles [14].

The description of the studies, detailing the population, the in-
tervention and the outcomes are presented in tables 1, 2, 3 and 4,

and were divided according to the exercise protocol used.
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Concurrent training and metabolic syndrome markers

After reading, four studies were selected that fit the concurrent
training model, as shown in Table 1. All four studies had interven-
tions by nutritionists and psychologists, in addition to physical ex-
ercise, however, there was no standardization in frequency, dura-

tion and intensity training.

The findings showed a significant impact on obesity, metabolic
and cardiometabolic risk markers. Although everyone evaluat-
ed the effect of the intervention on MS markers, Bluher and col-
leagues were the only ones who did not show the prevalence of the
syndrome [15]. In the others, with the exception of Wickham and
colleagues, which, in contrast, showed an increase in prevalence,
there was a reduction in the number of subjects with MS by half,

approximately, at the end of the intervention [16].

Significant reductions in BMI and fat percentage, as well as im-
provements in the lipid profile, represented by a reduction in LDL
and total cholesterol levels, were present in all studies. Only Mas-
quio and colleagues found increases in HDL [17], while reductions
in triglycerides found by Bustos and colleagues [18]. As for glucose
metabolism and insulin resistance, improvements were presented
in the work of Bluher and colleagues [15] through the OGTT and
HbA1c curve tests, Bustos and colleagues [18] by measuring blood
glucose and Masquio and colleagues [17] through HOMA-IR and
QUICKI. Finally, Bustos and colleagues [18] and Masquio and col-
leagues [17] observed a decrease in systolic and diastolic blood

pressure.

Resistance training and metabolic syndrome markers

In the search, only Vasquez and colleagues [19] submitted their
sample to a resistance training model - table 2. The intervention

also had nutritional and psychological assistance.

The results showed that resistance training can reduce the
prevalence of MS, improve body composition and physical condi-
tion. After 6 and 9 months of interruption of the intervention, all

markers returned to baseline, suggesting that, in order to maintain
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Intervention Results Conclusion
Reference| Population . Program | other accom-
Protocol Intensity d . .
uration| paniments
WI- N =57 e Concurrent - 6 Nutritional and | { BMI; | Leptin; {% | New lifestyle modifi-
CKHAM.,, | (14 with MS) training months | psychological | GC; ! Total choles- | cation strategies may
etal.2009| 11-18 years 20-30mi . guidance terol; | LDL; be needed to signifi-
¢ 20-30min aerobic . .
[16] . cantly improve cardio-
exercise + 20- o .
30min At the beginning, 14 | vascular risk factors
resistance exercise had MS. After 6 mon-| among adolescents
ths, 17 had MS. with obesity
e 1h / day; 3x /
week
BLUHER.,, N=115 e Concurrent - 12 Nutritional and | | PC; | BMI; | CA; L The combined
etal. 7-18 years Training months | psychological | Waist / height ratio; | exercise / lifestyle
2013 [15] guidance 1% GC; | AGL; ! GGT;|  program KLAKS
e 150min / week L OGTT curve; I |significantly improves
(90 min supervised HbAlc the markers of obesity
+ 60 min free) and glycemic control.
Impaired cardiome-
tabolic risk markers
are also favorably
influenced.
BUSTOS,, N =28 e Concurrent - 8 Nutritional and | { BMI; 1 CA 1% GC; | The Bright Bodies
etal.2015| (10 with SM) training months | psychological 1 PAS and PAD; | Program produced
[18] 9,5+2 years guidance Blood glucose; | CT; significant and
*50min / day; 2x / ! LDL; | Triglyceri- |positive changes in the
week des; anthropometric and
metabolic param-
Of the 10 that were | eters in this group of
classified with MS, children.
only 5 were still clas-
sified with MS after.
MAS- N =108 e Concurrent 12 Nutritional and |{ PC; | BMI; 1% GC; {| Interdisciplinary
QUIO., | (32 com SM) training 50-70% months | psychological |CA; ! leptin; | C-reac-| therapy is effective
etal. 15-19 years . . VO2max guidance tive protein; | ICAM; | to control obesity,
2016 * 30min a.eroblc | PAI-1; T fat-free | metabolic, inflamma-
[17] exercise Every 8 weeks, mass; | RI, HOMA-IR,| tory and cardiometa-
e 30min resistance | training load QUICKI, ! CT; T HDL, | bolic profiles in obese
exercise and volume ! LDL, Triglycerides, | adolescents with and
were inversely PAS and PAD; 55% | without metabolic
e 60min / day; 3x / adjusted, | reduction in ado- |syndrome. The modu-
week number of lescents diagnosed | lation of serum fatty
repetitions from with MS acids is capable of
15 to 20 for 10 affecting inflammation
to 12 and 6 to 8, and cardiometabolic
respectively, for biomarkers in obese
3 sets. adolescents, and it
is necessary to be
considered in clinical
nutritional manage-
ment.

Table 1: Summaries of individual data showing the interventions and outcomes of concurrent training on MS markers.

BMI - Body Mass Index; % GC - Body Fat Percentage; LDL - Low Density Lipoprotein; CT - Total Cholesterol; CA - Abdominal
circumference; SBP - Systolic Blood Pressure; DBP - Diastolic Blood Pressure; AGL - Free Fatty Acid; PC - Body Weight; OGTT - Oral

Glucose Tolerance Test; GGT - glutamyl transferase range
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the results obtained, the sustainability of the practice of physical
exercise is necessary. A reduction in BMI z-score, waist circumfer-
ence was observed, while improvements in the percentage of fat
occurred only in girls. In a distance traveled test, there was also
improvement. Although the authors found a reduction in the preva-
lence of MS, data regarding the components of MS (blood glucose,

triglycerides, HDL and blood pressure) were not exposed.
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Aerobic training and metabolic syndrome markers

Three studies applied the aerobic training model, as detailed in
table 3. The surveys had no other interventions than aerobic exer-
cise. All authors used heart rate as an intensity control parameter,

however, each following a specific protocol for intensity, duration

and frequency of weekly training.

until muscle fatigue,
rest for 2 min,
totaling 3 sets per
exercise 3x/week

Intervention Results Conclusion
Reference | Population Program Other
Protocol Intensity .
duration | follow-ups
VasQUEZ., N =1118-13| 45 min of resistance - 3 months | Nutritional and| zIMC; CA; %GC (wo- | The sustainability of
etal. 2013 years exercise exercises psychological | men); Tdistancia under | exercise is essential to
performed for 1min guidance runningtest; Preva- | maintain the changes,

lence of MS; after 6 and 9
months of the end of the
intervention, all results

which are verified to
determine the residual
effect of exercise on

returned to baseline
values

body fat, metabolic
syndrome and physical
condition.

Table 2: Summary of individual data presenting the interventions and outcomes of resistance training on mS markers.

zBMI - Body Mass Index z-score; %GC - Body FatPercentage; CA - Abdominal Circumference.

In general, the results showed that aerobic training performed
at the heart rate corresponding to the zone of greater fat oxidation
significantly reduces obesity markers and improves the compo-
nents of MS.

As a marker of central obesity, waist circumference showed a
significant reduction in the three studies and, in two, there were
improvements in weight and BMI. Reductions in glycemic and tri-
glyceride levels were also present in all studies. On the other hand,
only two find increases in HDL. Blood pressure was assessed by
two studies, however, only Ben Ounis and colleagues [20] found

significant improvements.

Playful training

Finally, two studies applied training in a playful way - table 4.
In this session, works that used games, sports and school physical
education as an exercise mode were included, ensuring that the in-
tervention was, for the most part, playful. Both were accompanied

by nutritional guidance.

Only one of the studies showed the prevalence of MS, however,
both showed significance in the results regarding metabolic and
anthropometric markers. Both Chen and colleagues [21], and Nas-
cimento and colleagues [22] observed improvements in BMI, body
fat percentage, HOMA-IR index, insulin, LDL and total cholesterol.

Significant reductions in waist circumference, blood pressure
and triglycerides were observed only in the work by Chen and col-

leagues [21].
Discussion

The present study aimed to assess and discuss the impact of
different physical exercise protocols on the prevalence of MS and/
or its markers in children and adolescents. In general, the results
presented here show the importance of physical exercise as a non-
pharmacological strategy to reduce the prevalence of MS and its
impact both on anthropometric parameters and on the cardio-
metabolic health of children and adolescents. Although the focus

of the analyzes was on the influence of different physical exercise
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Intervention Results Conclusion
Reference| Population S Intensity Progr.am Other
duration | follow-ups

CHEN, et | N=16(7 » Supervised activity - 2 weeks | Nutritional *PC; BMI; lCA; These results indicate

al.2006 | with MS) | including tennis, beach guidance | [%GC; [insulin fasting] that a strict diet and

10-17 years | games and fitness exer- and HOMA-IR; ICT; a short-term exercise
cises e 2 to 2.5 hours ILDL; [Triglycerides; [regimen can reverse me-

per day I'PA. D the 7 individuals| tabolic syndrome, even
diagnosed with MS, all |in young people without
reversed the case. documented atheroscle-

rosis.

NASCI- |Longitudinal| e 3h of school physical | 80% of |8 months | Nutritional eBMI; e CT; LDL; o The increase related to
MENT, et |N=575-18| educatione 2 sessions | FcMax guidance | Insulin; e HOMA-IR; ¢ | obesity in mS characte-
al. 2014 years (1h each)of training, % GC; TRatio HDL/CT. |ristics may be related to

aerobic circuit, strength Improvements in BMI |lower adiponectin. HMW
training, coordination prevented the reduction| and MMW were the
and balance, games and of adiponectin and cor- | multimeters that most
longinge total 5h per related with increases in| explained the resources
week HMW and MMW of the DM. The interven-
tion program improved
the lipid profile and IR
and prevented the reduc-
tion of adiponectin.

Table 4: Summary of individual data presenting the interventions and outcomes of mixed playful training on mS markers.

PC -Body Weight; BMI - Body Mass Index; CA - Circumference Abdominal; %GC - Body Fat Percentage; CT - Total Cholesterol;

LDL - Low Density Lipoprotein; BP - Blood Pressure.

protocols (concurrent, resistance training, aerobic, mixed play) on
the prevalence of MS and its impact on clinical markers, the im-
portance of multidisciplinary interventions in this context was also
observed. Among the ten studies selected for this review, seven in-
cluded other follow-ups, with psychologists, nutritionists or both
[15-19,21,22], where the majority demonstrated positive results
on MS. These data suggest that the multidisciplinary intervention
is efficient to improve the MS, however, it must be well monitored

in order to avoid failures during the intervention.

Concurrent training

Concurrent training consists of a model where two physical ca-
pacities are worked on in the same training session, for example,
aerobic strength and endurance. This training model has been the
subject of many discussions due to possible interference that a
given stimulus could cause over the other, impairing performance,
development of strength, power and muscle mass gain. However,

when it comes to improving health in general, the literature has

shown that the simultaneous work of aerobic and resistance exer-
cises in the same training session has positively impacted on the
components of MS improving the anthropometric markers, lipid
profile [25] and glucose metabolism [26]. In the present review,
we can see that all studies involving the concurrent training model
were significant in improving body mass and composition, reduc-
ing BMI and fat percentage, as well as improving lipid profile mark-
ers, meeting what literature has shown in populations without the
syndrome [25]. As for glucose metabolism and MS prevalence, the
findings of this review showed significant reductions, except in the
work of Wickham and colleagues [16] in which the results were
opposed to the other studies [15,17,18], showing no significant
change in blood glucose and an increase in the prevalence of the
syndrome. These data lead us to believe that there was a flaw in the
study by Wickham and colleagues [16], considering the course and
the large discrepancy in the results when compared to the other

studies.
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Thus, the set of findings suggests that when well designed and
controlled, the concurrent training model can be an effective strat-
egy in the treatment of MS and its components, improving anthro-
pometric markers, glucose metabolism and at least one component
of the lipid profile. However, despite these improvements, further
investigations and better controls involving this training model in
children and adolescents with MS are still needed, as data are still

scarce and have been shown to be inconsistent.

Resistance training

Although the prescription of aerobic exercises to improve
health is a common practice, resistance training has become popu-
lar and the subject of studies in recent years. Resistance training
can be defined as a method that involves the use of resistive loads
(free weights, weight machines, elastic ropes, medicine ball, body
weight, etc.) aiming at a variety of objectives, such as improving
health, improved sports performance, increased muscle mass,

strength and others.

In addition to aesthetic improvement and physical-sports per-
formance, studies have shown the importance of maintaining ad-
equate levels of muscle mass, as low levels are associated with
increased risk of cardiovascular disease [27] and cardiometabolic
risk in adolescents [28], as well as greater risks of type 2 diabetes
[29] and prevalence of MS in adults [30]. Thus, we can consider
resistance training as an important tool to reduce the chances of
cardiovascular events and metabolic disorders, resulting from and
characteristic of the syndrome, since this practice is widely used to
maintain and develop muscle volume and improve body composi-
tion. On the other hand, the impact of resistance exercise on lipid
markers seems inconsistent. However, a systematic review has
pointed out that resistance training applied at moderate intensity
(50-85% of 1RM) promotes better effects on the lipid profile when
compared to higher intensities (> 85% of 1RM) [31].

Regarding the effect of resistance training on arterial hyper-
tension, there is a lack of studies in this regard. In addition, most
studies have included subjects using antihypertensive drugs whose
blood pressure is within normal levels, making it difficult to assess
the real effect of exercise on blood pressure and finding little signif-

icantresults. However, Boeno and colleagues [32] when comparing
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two training models, concluded that both resistance and aerobic

training can promote similar reductions in systolic blood pressure.

Although Vasquez and colleagues [19], have not evaluated the
gain in muscle mass in their work, observed that resistance train-
ing promoted a reduction in body weight, improvements in physi-
cal conditioning and a reduction in the prevalence of MS. In addi-
tion, they observed that 6 and 9 months after ceasing exercise, the
gains obtained regressed close to the baseline, suggesting the need
for constant exercise to ensure that the results are sustained. An-
other limitation of the work by Vasquez and colleagues [19] is due
to the fact that they did not show results for blood markers and
blood pressure, making it impossible to compare data with other
findings. Although the authors indicate resistance training to re-
duce the prevalence of MS, we emphasize that the works found in
the literature are insufficient and there is a need for more research

in this sense for a more conclusive result.

Aerobic training

Aerobic training is characterized by performing rhythmic con-
tinuous exercises that involve large muscle groups whose energy
production depends, predominantly, on aerobic metabolism, that
is, it depends on the presence of oxygen to extract energy in the
form of adenosine triphosphate of carbohydrates, fatty acids or
amino acids. Aerobic training promotes adaptations in the cardio-
vascular system, improving the function and size of the heart and
arteries, as well as the increase of vessels in the skeletal muscle,
reflecting both in the improvement of aerobic power and physical
performance, as well as in cardiovascular health [32]. Some au-
thors have shown an inverse association between cardiorespira-
tory fitness and MS, reinforcing the importance of works that op-
timize VO2Max [34]). Therefore, the better the cardiorespiratory

fitness, the lower the chances of developing MS.

Recently, Houzelle and colleagues [35], also showed that aerobi-
cally trained people have improved oxidative capacity and sensitiv-
ity to muscle insulin due to adaptations in mitochondrial dynamics,
suggesting that the practice of aerobic exercises may act in glyce-
mic control and increase fat oxidation. These findings support the
results found in the present systematic review, where we can ob-
serve improvements in glycemic control, in the lipid profile, as well

as an increase in the fat oxidation rate.
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Although aerobic exercise is often recommended to control
blood pressure, only Ben Ounis and colleagues [20] found signifi-
cant reductions in blood pressure levels. However, we noticed that
in other studies, the subjects’ blood pressure was already at normal

levels, thus not showing any significant reductions.

Playful mixed training

In the scope of physical exercise, training is understood as an or-
ganized and systematic practice aiming at physical improvement,
in order to improve the ability to perform tasks that involve motor
demands. However, when aimed at children and adolescents, the
application of playfulness in training can make the practice more
attractive and stimulating, ensuring greater participation by the

participants.

Although few studies are performed with games and games, our
findings showed the relevance of interventions with games, sports
and physical education at school. Chen and colleagues [21] submit-
ted their sample to a protocol based on beach games and sports.
After the short-term intervention, the authors showed significant
improvements in anthropometric and cardiometabolic measures
and a significant reduction in the prevalence of MS. Still with a pro-
posal of a playful character, involving school physical education,
Nascimento and colleagues [22] despite not having a prevalence
of MS, they showed that school physical education promotes im-
provement in body composition, lipid profile, metabolism and glu-
cose control. Although we have not found other works in the same
direction, we can conclude that an active childhood, even with sim-
ple recreational games and school physical education, can reverse

metabolic diseases.

One of the limitations of the present review was the difficulty in
grouping the results of the different studies for a deeper analysis.
The heterogeneity of the diagnostic protocols used, varying from
definitions proposed by the International Diabetes Federation
- IDF [36] and WHO [37] made it impossible to perform a meta-
analysis due to inconsistent results. The lack of consensus on which
definition of the syndrome should be applied has been reported in
another study [38] and remains a challenge for carrying out more

elaborate studies.
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A definition frequently used for children and adolescents is pro-
posed by the IDE in which abdominal obesity is considered a man-
datory condition for diagnosis [36]. For the Federation, children
under 10 years old cannot be diagnosed with MS, but their family
members should be alerted about the state of overweight/obesity.
For children over 10 and under 16, the diagnosis is made by the
presence of abdominal obesity (percentile 290) together with two
or more clinical changes, such as triglycerides 2150mg/dL, HDL
cholesterol <40 mg/dL, systolic blood pressure 2130/diastolic 285
mm Hg, plasma glucose 2100mg/dL or type 2 diabetes mellitus.
For adolescents over 16 years old, the same criteria are used for
adults. In view of the vast number of definitions (more than 40)
and the lack of consensus between the agencies, the prevalence of
MS is underestimated or overestimated, depending on which defi-
nition is used. Therefore, in addition to just diagnosing a patient, it
is important to individually assess each cardiometabolic and bio-

chemical risk factor related to the syndrome [38].

Conclusion

Anyway, the outcomes presented here make it evident that, re-
gardless of the protocol, physical exercise is a fundamental tool in
the maintenance of various blood biomarkers and body composi-
tion and, consequently, this maintenance will positively imply in
the improvement of MS in children and adolescents. Furthermore,
the importance of an early intervention, in childhood and adoles-
cence, whether multidisciplinary or not, is also recognized, adopt-
ing an active lifestyle and healthy eating habits because, if serious
measures are not taken, the prevalence of related pathologies obe-
sity will be increasing. Although there is a need for further inves-
tigation, especially with resistance training, protocols with aerobic
exercises have stood out and shown good results, even without any
other type of intervention. However, we know that nutritional and
psychological monitoring can be tools of great importance in the

treatment process and change of habits.
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