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Abstract — Aims: To analyze the effects of 9 months of judo training on the body composition of children and

adolescents. Methods: 105 children and adolescents aged between 5 and 15 years were divided into two groups: control

(n=40) and Judo (n=65), all participants of one Philanthropic institution. Anthropometric measurements, total body

composition, and body composition per region were performed using DEXA. The judo intervention lasted 9 months,

held twice a week for one hour. The control group did not perform any type of training. Repeated measures ANOVA with

adjustments for age, sex, and maturation, and the effect size by Eta Squared were performed. SPSS software version

13.0 was used and the statistical significance adopted was p-value<5%. Results: After the intervention, statistical

significance was observed in body fat (kg) (p-value=0.031). There was an increase in BF in both groups; however this

increase was much higher in the control group. Conclusion: The practice of 9 months of judo was effective for the

maintenance of body fat in children and adolescents.
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Introduction

Obesity is characterized by excessive accumulation of body
fat and obesity in childhood and adolescence is strongly linked
to obesity in adult life’2. Both obesity and gaining excessive
weight are related to several noncommunicable diseases. These
diseases are usually associated with high mortality rates, such
as diabetes, hypertension, and stroke, among others®. Thus,
behavioral changes are necessary, especially in the pediatric
population. Therefore, the practice of physical activity may
play an important role in health, since it is able to reduce body
fat and lead to better physical fitness conditions®.

Periodic exercise is recommended for the pediatric population
by the American College of Sports Medicine’, since the
characteristics of periodic exercise resemble the population’s
daily life and routine. In this sense, martial arts, such as judo
(which is a dynamic and intermittent exercise), can be employed.
It must also be noted that judo is a sport in which body weight
must be supported, and falls often occur; subjecting the body to
constant ground reaction forces. Thus, these characteristics are
often considered to be responsible for increases in the skeletal
structure, which in turn provides some health benefits®’.

In addition to being a combat sport, judo presents itself as a
means for acquiring a physical state which contemplates body
composition, and can thus be effective in combating disorders
through its practice in childhood and adolescence’®. The majority
of studies involving contact sports and young participants have
investigated the effect of this practice on young athletes or
children and adolescents with previous training®*!%!1,

In this sense, few studies have had the objective of verifying
the effectiveness of judo on the body composition of children

and adolescents without previous experience in this modality.
Our hypothesis was that judo could provide benefits to the body
composition of children and adolescents submitted to this type
of training, even without previous experience. Moreover, to
verify such relations, confounding factors such as sex, age, and
somatic maturation were used as control variables.

Therefore, to investigate the effects of Judo on a population
without previous training meant implementing a training program
for individuals without any prior involvement with judo. The
objective of the present study was to analyze the effectiveness
of nine months of judo practice on the body composition of

children and adolescents.

Methods
Participants

The present study was longitudinally designed, with a
duration of nine months, activities started in the first semester
(June) of 2016, in the city of Presidente Prudente, Sdo Paulo
which has approximately 223,749 thousand inhabitants, a Human
Development Index (HDI) of 0.806 according to data from the
Brazilian Institute of Geography and Statistics (IBGE) (2010),
and is located in southeastern Brazil. This research project was
developed in partnership with a Philanthropic Institution that
provides various activities for young people in need (chess,
computers, different sports, etc). The institution from which
the sample was taken serves between 200 and 250 participants
per year and is located in a neighborhood near the center of
the city, serving the children of several neighborhoods close to
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their location. Terms of the inclusion criteria for participants
stated that the children and adolescents should: (i) be properly
enrolled and participate in the activities of that institution; (ii)
not present any type of illness that would make it impossible
to carry out fighting activities; (iii) not be in the process of
gestation; (iv) not be taking medications to control blood pressure
or heart rate; and (v) return the Informed Consent Form duly
signed by parents and/or guardians, authorizing the adolescent
to participate in the project. The present study was approved by
the Ethics and Research Committee of the State University of
Sdo Paulo (CAAE: 26702414.0.0000.5402, Ethics Committee
Number: 549.549).

Calculation of Sample Size

The calculation of the sample size required for the study
was performed by means of an equation for the comparison of
two independent means (control group and practice of fights). A
sample size of 64 young people (minimum of 32 in each group)
was calculated to detect a reduction in body mass index of 2.6
kg / m? and a standard deviation of 2.9 kg / m? based on the
study of Hui'?. Statistical significance was 5% and power 80%.
With an increase of 20% for losses, the sample size required to
start the intervention was at least 77.

Outcomes analyzed

Anthropometry

Body mass was measured using a digital scale of the Plenna
brand with an accuracy of 0.1 kg. Height was evaluated through
a portable stadiometer with a maximum extension of two meters
and a precision of 0.1cm. After taking these two measures, the
body mass index (BMI) was calculated by dividing body mass by
the square of height. The height of the trunk was also measured
by the same stadiometer, but with the individual sitting on a 50
cm bench, in order to calculate the Maturity Offset and age at
peak height velocity (APHV). All evaluations were carried out
by trained evaluators and according to the standardization of
Freitas Jr'3. These evaluations were performed before the start
of the project and at the end.

Somatic Maturation

In order to measure the biological maturation of children and
adolescents, the Maturity Offset prediction equation was used,
for which there is a different formula for the female and male
sex as proposed by Mirwald!4. The formula represents the years
that are missing (negative) or that have passed (positive) for the
individual to reach his/her peak height. In this formula, the sex,
age, height, weight, trunk height, and leg length (standing height
less trunk height) are considered. The APHV was calculated by
subtracting Maturity Offset from age. This variable was used
as part of the adjustments within the analyses.

Body Composition

A Dual Energy X-Ray Absorptiometry (DEXA) scanner from
General Electric (Lunar DPX-NT, General Electric Healthcare,
Little Chalfont, Buckinghamshire, UK) was used to evaluate
muscle mass, bone mineral content and bone mineral density
(Lunar brand software, Version 4.7, GE Medical Systems,
Madison, WI). The scanner quality was tested by a trained
researcher prior to each day of measurement, following the
manufacturer’s recommendations. During the evaluation,
participants wore light clothing, without any footwear, or any
metal in or on the body, remaining in the dorsal position for
approximately 15 minutes (time to perform the scan). Fat free
mass (kg) and fat mass (kg) were evaluated, both total and by
regions such as arms, legs, trunk, android, and gynoid. The
precision of the machine in terms of coefficient of variation
was 0.66% (n=30 subjects not involved in this study) and all
scans were carried out in a temperature-controlled laboratory
at the university. In order to verify possible changes in body
composition, these evaluations were also performed before the
start and at the end of the project.

Judo Practice Group and Control Group

The intervention group consisted of 65 young people (who
practiced judo for nine months). These young people participated
in the practice of fights on floor space made available (already
containing mats) by the Philanthropic Institution. The classes of
different difficulties were offered at times that the adolescents
would already be participating in the project, avoiding clashes
with school class schedules, and possible transport costs, as the
Institution develops projects with young people who live in the
Neighborhood where it is located. All the young people were
evaluated before the beginning and at the end of nine months,
when this intervention was concluded.

Following the guidelines of the American College of
Sports Medicine!® activities were carried out twice a week,
(approximately 60 minutes duration) by practicing judo
through activities and games involving movements typical of
this modality'®. During the classes, initiation activities were
set to practice judo involving opposition games, speed games,
conquests of objects, imbalance and also with specific movements
(as recommended by the literature in this area)'”'8. In the specific
part of the modality, fall damping movements (ukemi-waza),
immobilization techniques (hon-kesa-gatame and tate-shiho-
gatame), and projection were practiced (o-soto-gari, o-goshi,
ashi-guruma, koshi-guruma, tai-otoshi, and others). , Fight
simulation (randori) was performed by the students in pairs,
utilizing the technical skills learned in practice.

These activities had a moderate to high intensity setting and
were evaluated through the Borg’s scale!® adapted by Foster?®,
according to the participants’ subjective perception of effort. At
the end of each training session, the participants were asked to
report the intensity of effort of the class, by means of the Borg
scale, and students were requested to maintain the intensity at
moderate to high. The intensity was measured by this scale as the
use of a heart rate monitor is not recommended in contact sports,

Motriz, Rio Claro, v.23, Special Issue 2, 2017, e101790



Judo practice on the body composition of youngs

as it could provide abrasions. Class attendance was considered
as a form of adjustment, and for the training to be effective a
minimum class attendance of 75% was recommended, however,
regardless of this percentage, all young people reassessed were
included in the analyzes. The control group was composed
of 40 young people who did not participate in the physical
activities developed at the institution, but who participated in
other activities offered (computer science, chess, art education
classes) and also had the desire to be included in the evaluations
of the health parameters offered in this project.

Statistical Analysis

Statistical analysis was performed using the Shapiro-Wilks
normality test and the Student’s independent t-test, to compare

Figure 1. Flow chart of the sample.

the pre-intervention moment of the two groups that characterized
the sample (control and training). The delta was calculated and
the Levene’s test was performed to verify the homogeneity of
the variances. Analysis of covariance (ANCOVA) was used to
verify the differences between groups adjusted for sex, Maturity
Offset, and presence in training class. Eta Squared effect size
was calculated. SPSS software version 13.0 was used for all
analysis and the level of significance was set at 5%.

Results

The study consisted of 105 children and adolescents in two
groups: the Judo group had 65 participants, 38 boys (58.5%)
and 27 girls (41.5%), and the Control group had 40 children
and adolescents, 30 boys (75%) and 10 girls (25%)(Figure 1).

217
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____________ -
|

) 5
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I meet the inclusion criteria 1

204

Initial sample

116
Judo Group

I they gave up the project, had | _
I logistical problems and/or did |
Dot complete all the evaluations |

65 children and
adolescents

Table 1 presents the characterization of the sample at baseline.
No significant difference (p-value>0.05) was found between the
groups at baseline in any of the variables included in the study.

The values of the judo training effect on body composition
are presented in Table 2. There was a difference between the
groups for body fat (kg) (p-value=0.031).

Discussion

The objective of the present study was to analyze the effects
of 9-months of judo practice on the body composition of children
and adolescents. Thus, according to the results obtained, both
groups demonstrated an increase in body fatness (kg), however,
according to the deltas, for increase in adiposity, low values were
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observed in the control group when compared to the Judo group.
Therefore, judo contributed to the maintenance of body fat in
children and adolescents who underwent training.

Studies such as that of Franchini®! emphasize that Judo
has predominantly anaerobic characteristics during the fights,
however to sustain the small pause periods between fights
requires use of the aerobic metabolism, acting both on lipid
and protein metabolism?'. Thus, the present study supports the
evidence, as observed in the deltas, despite having obtained
statistical significance only in body fat in kilograms, with low
effect size. Tsang?, in a controlled clinical trial using a placebo
(Tai Chi) activity in overweight/obese adolescents, observed
that Kung Fu was able to reduce the expected gain in body fat
for the whole body as well as for abdominal fat, but Tsang?? did
not verify whether these changes were independent of sex, age,
and somatic maturation of the young people.
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Table 1. Description of the sample.

Judo (n=65) Control (n=40)
Mean (SD) Mean (SD) p-value
Age (years) 9.57 (2.03) 9.83 (2.93) 0.600
BM Balance (kg) 42.54 (14.64) 41.11 (15.74) 0.636
Stature (cm) 144.34 (12.86) 141.19 (17.41) 0.286
BMI (kg/m?) 19.93 (4.77) 19.90 (4.57) 0.975
Maturity Offset (years) -421(1.21) -4.20 (1.63) 0.975
APHYV (years) 13.78 (0.97) 14.02 (1.38) 0.288
BM DEXA (kg) 41.19 (14.42) 41.00 (16.88) 0.951
BF (%) 27.36 (12.52) 24.87 (12.29) 0.319
BF (kg) 12.62 (9.44) 11.25 (9.16) 0.467
FFM Total (kg) 27.06 (6.80) 26.99 (8.04) 0.964
FFM of Arms (kg) 2.73 (0.92) 2.73 (1.05) 0.998
FFM of Legs (kg) 9.59 (2.74) 9.35 (3.46) 0.685
FM of Arms (kg) 0.84 (0.74) 0.73 (0.74) 0.486
FM of Legs (kg) 5.21 (3.68) 4.72 (3.56) 0.503
Fat of Trunk (%) 29.13 (14.01) 26.61 (13.87) 0.369
BF Android (%) 30.62 (16.68) 28.31 (15.89) 0.481
BF Gynoid (%) 38.37 (11.76) 35.75 (11.83) 0.268

SD= standard deviation, BMI= body mass index; APHV= age at peak height velocity; BM= body mass; DEXA= dual energy x-ray absorptiometry; BF= body

fat; FFM= fat free mass; FM= fat mass.

Table 2.Effect of Judo intervention on body composition in children and adolescents.

Judo (n=65)

Control (n=40)

Levene’s F p-value ES
AMean® (CI 95%) AMean® (CI 95%)

BM DEXA (kg) 2.63 (1.18 t0 4.07) 2.16 (0.27 to 4.05) 0.138 0.140 0.709 0.001
BF (%) -1.06 (-1.99 to -0.13) -0.02 (-1.23 to 1.18) 0.801 1.683 0.197 0.017
BF (kg) 0.15 (-0.48 to 0.80) 1.36 (0.53 to 2.19) 0.229 4.779 0.031 0.046
FFM Total (kg) 2.62 (2.16 to 3.08) 2.39 (1.79 t0 2.99) 0.204 0.328 0.568 0.003
FFM of Arms (kg) 0.31 (0.25t0 0.37) 0.29 (0.21 to 0.36) 0.497 0.193 0.662 0.002
FFM of Legs (kg) 0.99 (0.76 to 1.22) 1.11 (0.80 to 1.41) 0.947 0.341 0.561 0.003
FM of Arms (kg) -0.01 (-0.09 to 0.05) 0.06 (-0.02 to 0.15) 0.605 2.043 0.156 0.020
FM of Legs (kg) 0.04 (-0.27 to 0.35) 0.18 (-0.22 t0 0.58) 0.062 0.290 0.591 0.003
Fat of Trunk (%) -0.57 (-1.72t0 0.57) -0.43 (-1.93 to 1.06) 0.498 0.021 0.884 0.000
BF Android (%) -1.45 (-2.70 to -0.20) 0.01 (-1.61 to 1.64) 0.845 1.860 0.176 0.018
BF Gynoid (%) -1.39 (-2.40 to0 -0.37) -0.32 (-1.64 to 0.98) 0.912 1.467 0.229 0.015

IC= confidence interval; *= estimated mean adjusted by sex, age, Maturity Offset, and presence in class; ES= effect size; BM= body mass; DEXA= dual energy
x-ray absorptiometry; BF=body fat; FM= fat mass; FFM= fat free mass; p-value<0.05.

Gender, age, and somatic maturation are important variables
to be considered in the analysis of the effect of training on the
body composition of children and adolescents, since girls tend
to have greater body adiposity when compared to boys?*, who
tend to have higher muscle mass than girls, mainly considering
hormonal issues®. It is also worth noting that age and somatic
maturation should be considered in body composition analyzes,
due to the nine months of follow-up, since the participants are
children and adolescents and are in the process of growth and
development which can modify body composition®, so the

differences found are shown regardless of their growth and
development. Likewise, the frequency of presence in class was
included as an adjustment in the analyzes, since all young people
who were reassessed after nine months, regardless of dropouts,
or the minimum recommended attendance frequency (75%),
were included as an adjustment in the analyzes, evaluating the
real effectiveness of the intervention?.

Hui'?, in a study with adult participants, observed a decrease
in BF in the group that performed Tai Chi Chuan practice after
12 weeks compared to the control group. Like Silva*’the study

Motriz, Rio Claro, v.23, Special Issue 2, 2017, e101790



Judo practice on the body composition of youngs

evaluated variables of physical fitness and body composition in
children and adolescents between the ages of seven and sixteen
and observed a reduction in BF in adolescents who practiced 12
weeks of judo (although it was not significant). Another study
by Fukuda?® evaluated young judo athletes with an average of
5 years of training and a training volume of 7.8 hours per week
during four weeks of preparatory competition training. The
study identified a significant improvement in body composition
in adolescents in a comparison between a period of pre- and
post-training. In the present study, participants with no previous
experience in the practice were submitted to two hours per
week of intervention with Judo, so it is possible weekly training
volume, as well as the absence of previous practice, was not
sufficient to provide greater benefits.

Similarly to the evidence in the present study, Ito et al.’
observed, when body fat values were compared, no disparities
between adolescents who practiced Judo and those who did not
practice martial arts. Likewise in Milanese®it was observed that
in girls of eight to twelve years of age, volleyball or artistic
gymnastics, and high-impact activities like judo, demonstrated
a similar percentage of body fat for volleyball practitioners,
very close to those of the intervention group of our study. The
importance of the adjustment for presence in class is observed
in the improvement in body composition, in addition to
maintenance of body fat, particularly in the group that received
the intervention, independent of attendance frequency and
withdrawal from the program.

In spite of a lack of significant differences between the lean
mass of the groups, it can be observed that there was a total
increase, and per segment (arms and legs), in both analyzes.
Like the present study, Ito’ compared adolescents practicing
martial arts (Judo, Karate and Kung Fu) with the control group
and also did not find significant differences, but the group who
participated in fight activities presented higher values of total
body mass.

Despite the relevance of the study, it is necessary to mention
some limitations such as the lack of randomization of the sample,
and the lack of control of food intake, (an important variable
to be considered when analyzing body composition). Another
aspect to be considered is the large difference between the
number of boys and girls in the sample, making sex-stratified
analysis impossible; a factor that should be considered in future
studies. However, the strengths of this study include the analysis
adjusted for confounding factors; such as sex, age, somatic
maturation, and presence in class. Another factor to consider
is the duration of the intervention performed in this study (nine
months). An aspect which is especially important to mention
when discussing this study is the population who performed
the intervention (young people, participants in a social project).

In conclusion, after nine months of Judo intervention,
maintenance of body adiposity in children and adolescents
who performed judo training was observed as well as a slight
increase in body adiposity in children and adolescents of the
control group. Judo seems to be a good alternative of physical
activity for body composition maintenance in children and
adolescents. It is suggested that more studies use this model of
intervention with the pediatric population, applying a longer
time of intervention and addressing the limitations of this study.
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