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The aim of this study is to see how a karate can
improve its performance by considering the
nutritional profile as well as the body composition.
Our study was carried out on a population
composed of 24 high-level karatekas which are
subdivided into two groups according to their sex,
represented by 15 men and 9 women. The food
survey was conducted using a food questionnaire, a
body composition analyzer (IN BODY 770) and
the anthropometric method allowed us to assess
body composition. The results show excess fat in
karatekas men, unlike women. On the Overall our
male Kkaratekas do not have a good body
composition (excess fat), while the latter is an
indispensable index of the evaluation of the
nutritional profile, unlike women who represent a
good body composition.
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Introduction:

Karate is a force-speed sport, as each strike is a short-lived explosive
impulse, followed by an impact requiring maximum force. Also, karate
requires flexibility of the joints of the legs and hips in the execution of
movements (Imamura H.,et al. 2016). Karate requires on the one hand
anaerobic endurance to perform rapid motion sequences of explosive blows
as well as a high degree of speed and momentary power . On the other hand,
aerobic power and endurance are also essential to maintain a high and
constant level of intensity, since the efforts are short, intense and repeated,
lasting several minutes, with no possibility of complete recovery. The
physical demands of karate therefore generate a nutritional need of 60 to
65% carbohydrates, 15 to 20% protein and 20 to 25% lipids (Imamura H, et
al., 2015).

The energy balance is equal to the total energy input minus the total energy
output. Thus, dietary intake and energy expenditure related to physical
activity determine the plateau around which body weight and fat are
regulated. Traditionally, weight loss is promoted during aerobic-type
exercises well known to stimulate lipid metabolism. Karate is a sport with a
weight category, gain or loss (Rankin, 2002).

When we talk about sports performance, compared to training, nutrition is
sometimes left in the background by the practitioners of most disciplines,
yet food occupies a central place in the achievement of performance.

It is essential to have an optimized food hygiene in order to strive for
excellence. Eating well means knowing how to measure your nutrition by
promoting high-quality food in the right amounts but also at the right time,
it means that there are better times to eat. A good diet therefore corresponds
to a balanced balance between the food intake of the athlete and his energy
needs to meet a targeted activity (Wilmore, 1983).

Indeed, the contributions and needs will not be the same according to the
activity practiced, its duration and intensity, but also the profile of the
athlete, his sex, age, height and weight. Energy requirements depend on
two distinct factors: basic metabolism (BM) and level of physical activity
(PA).

We have chosen to work on the high-level karatemas of both sexes who are
members of the national teams, preparing for the 2022 Oran Mediterranean
Games. The practice of karate requires proper nutrition to keep or regain
shape.
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The objective of this work is precisely to know how to predict all the
parameters on which a sportsman can influence to improve his performance,
thanks to the scientific advances as well as the knowledge we have acquired.

2. Methods and tools :

The sample chosen for our research work consists of a group of 24
karatemas of both sexes, aged between 17 and 27 years, adults. They are all
members of the Algerian national teams preparing for the Mediterranean
Games June 2022 in Oran and the World Championships (2022).

Table 1: Characteristics of total karate parameters

Age ans Stature cm Weight kg

Men 23,07£3,22 | 179,22+7,68 | 78,78+11,03
Women | 18,89+1,29 | 167,01+5,89 | 62,43+7,82
In order to better understand the body composition of karatemas, we used
the bioimpedancetry method. We used the «In Body 770» device which
gives us several parameters of body composition. In less than 60 seconds, In
Body Check-ups provides information about basic metabolism, lean mass
and fat mass for each segment of the body. By measuring each body
segment separately, In Body is able to provide a thorough analysis of a
patient’s water profile for each segment. These results include intracellular
water, extracellular water. The results provided as part of an in-depth body
analysis are subdivided into two parts according to the table below.

Main results Additional results

Weight Active cell mass

Total body water Skeletal mass index

Intracellular water Visceral fat level

Extracellular water Basic metabolism

Extracellular water ratio Weight control

Body fat and its percentage Target weight

Skeletal muscle mass Protein and mineral estimation
Segmental lean mass Raw impedance and reactance results

Statistical Calculations:
For all calculations, we used descriptive statistics:

120



ISSTPA

J
\ /S’Z’ MIMOUNI N, ZAKI S2., MOUAZ N.F?.

UM»@'E

Ay g dtadt Tl iyl 3 pgld Lealeh Ut
gt ke oy e At

- Arithmetic mean: this is the sum of the measured values divided by their
number, it determines the average value of a calculation series.

- Standard Deviation Calculation: A measure of the dispersion of values
relative to the mean.

- Coefficient of variation: Dimension less and independent of the selected
units, it allows to compare statistical series expressed in different units.
Calculations of these statistical parameters were performed using Excel
2010.

3. Results:

* Total parameter results:

Our male sample is characterized by an age of young adults with an average
of 23.07 years £3.22). The average weight is 78.78 kg +11.03). While the
average stature of our men karate is 179.22cm +7.68. Analysis of the total
parameters shows that our male sample has a very high degree of
homogeneity in stature (CV = 4.29%) and average homogeneity in weight
(CV =14%) and age (CV = 13.59%).

The female sample has an average age of 18.89 years ++1.29, an average
stature of 167.01 cm £5.89, and for the weight the average is 62.43 kg+ 7.89.
Our female sample shows very high homogeneity (CV= 6.81%) at the age
level, as well as at the height level (CVV=3.53%), and average homogeneity
at the weight level.

179,22 cm 167,01 cm

. ]

taille poids

Figure 01: Total mhomme B femme
Karate Parameters
for Men and Women based on In Body 770 data.

* Trace element results:

When reading the results of the trace elements, the mean of the proteins
being 13.49 kg + 1.86 is higher than that of the minerals being 4.82 +0.73
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kg for men karatekas, while for women, the mean of the proteins is 9.11 kg
+ 1.03 compared to minerals which is 3.33kg + 0.41.

Table 02: Karate trace elements results

Men Women
Proteins kg Minerals Proteins kg Minerals
kg kg
Average | 13,49 4,82 9,11 3,33
SD 1,86 0,73 1,03 0,41
C% 13,76 15,13 11,31 12,21

» Water consumption results:

On average, water accounts for half or two-thirds of body weight. We
observe that the average total water of men is 48.26 liters +7.63 divided
between 31.21 liters +4.30 inside cells and 18.36 liters £4.30 in extracellular
space.

For women, the average total water is 33.76 literst 3.78 divided between
21.07 liters £2.35 inside cells and 12.69 liters+ 1.43 in extracellular space.

48,26 L

33,76 L
31,21 L

2_1_ 07 L
18,361

. -

Eau totale EELC

mHomme mFemme

Figure 2:
Graphical representation of body water

e Body weight fat components:
Male karatekas have a fat mass of 21.83 kg +15.45 representing 13.36% of
the total body mass. The average fat mass in women karatekas is 15.30 kg+
4.72, which represents 24.60% of the total body mass.
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This parameter has a very high heterogeneity within the two karate groups.

24.6%

21,83 kg
15,302
l )
Masse grasse (kg) TGCH

| Homme B Femme

Figure 03: Body fat component in karatekas.

Results of the muscle composition:

The highest average of muscle mass is represented by the value
38.61Kg+5.4 with a percentage of 64% for men karate

For women karatekas, the average muscle mass is 25.48 kg+3.07 with a
percentage of 62% is higher than the average fat mass 15.30 kg+4.72 with a
percentage of 38%.

Masse
grasse

Men Women
21,83 KG

MMMS MMS

38,61 KG 25,48KG

Masse
grasse
15,30KG

Figure 04: Body composition results based on In Body 770 data.

Analysis of questionnaire results:
» Maintaining body weight

123



ISSTPA Body composition and feeding behaviour of
Karatekas members of national teams

e T gl 3 Lk L
Journal of Spor Scbewer Torhnalegy wnd Prvsical Activises
BE. BB
6l e
26.66%
13.33%0
11.11%n
M - CH
suivie chez un nutrtonniste suivie personnel perte de poids avant la
compétition
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Figu

re 05:; In Body 770 weight loss results.

The result is that :
- 13.33% of male karatekas follow-up with a nutritionist, unlike women

who have a percentage equal to 0.
- For personal follow-up, there is a percentage of 60% for men karate and

88.88% for women karate.
- 26.66% of men karatekas opt for weight loss just before the competition,
in contrast to women who have a percentage of 11.11%.

e Water consumption:

93,33%
77,77
B6,66%
33,33%
22,23%
— - . s
[ ]
moin 2 Lfjour 2L etplus aucune source d'eau hydratation normale
péroide prépa W HOMME i FEMME prés compétition

Figure 6: Water consumption results

During the preparation period: Hydratation is a very important parameter, it is advisable to
take 2 liters or more per day distributed in 500ml. 93.33% of men’s karatekas and 77.77%

124



ISSTPA
~

{
“‘7%'75% _ MIMOUNI N'., ZAKI $2., MOUAZ N.F,
A )

UMAEB

L 1l Tt byl 3l el At

Svarual o Sgort Seesce Tehaalegy nd Fivscal Actvises

of women respect this, while 6.66% of men and 22.23% of women drink less than 2 litres
per day.
During the pre-competition period: During this period, all women karatekas opt for normal

hydratation, the same as men with a percentage of 66.66% and the rest represented by
33.33% do not take any source of water.

e Carbohydrates consumption

93.34%
86.66%

100%
88.89%
80% 77.78%
13 33%
0

periode préparation periode préparation  pré compétition homme pré compétition femme
homme femme

Wrapide W lent Figure 7:

Carbohydrate
consumption in sports preparation

During the preparation period: 80% of men consume fast sugars and 93.34%
consume slow sugars, while 88.89% of women consume fast sugars and
77.78% of them consume slow sugars. During the pre-competition period:
13.33% of men consume fast sugars and 86.66% consume slow sugars,
while all women consume slow sugars.

e Protein consumption:

55.55%

44.45%

40%
33 33%
26.66%
! o

Autant que d"habitude Moins que d’habitude Plus: que d’habitude

Figure 8: Protein
- Hhomme Mfemme -
consumption In sports

preparation

This distribution indicates that during this preparation period, 40% of men
karate do not change their protein intake, 26.66% of men consume less than
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usual and 33.33% increase their intake for better performance. For women,
the majority 55.55% do not change their consumption and the remaining
44.44% use more than usual.

» Consumption of dietary supplements :

86.66%

55.55%

4445%

13.33%

homme

mOUI mNON femme

Figure 9:
Consumption of dietary supplements during sports preparation

This breakdown shows that the majority of male karatekas (86.66%)
consume dietary supplements such as Whey, BCAA, creatine, isolate, EAA,
or 13.33% do not. For women, almost half use it (44.45%) and the other half
do not.

Discussion:

The diet of the sportsman is an extremely vast subject, which depends on
the type of effort provided, its duration, the intensity and the muscles (or
rather the muscle fibers) used. Like training and recovery, nutrition is a
determining factor in a sportsman’s performance. Because the body has a
particular metabolism and modified needs due to its activity, dietary
adaptations will be necessary to avoid deficiencies, muscle fatigue and
injuries, while optimizing physical abilities.

In fact, diet is of great importance in achieving intense effort. Karateka has
higher requirements for energy, protein, vitamins and minerals (Boutonnier,
2016). This sport requires a specific weight category when fighting. For this,
body weight is a must, and the athlete must have a fit weight in competitions,
corresponding to the weight where the athlete is at the maximum of his
abilities and can express the full extent of his potential (Shepard et al. 1995).
In addition to body weight, hydration plays a fundamental role in most
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physical activities. Dehydration, even slight, leads to a significant decrease
in performance and is associated with increased risk of injury. 1%
dehydration leads to a 10% decrease in physical performance, and when we
feel thirst, our body has already lost 10% of its physical capacity (Fereira et
al. 2016). Body weight and fat control strategies aim to promote
performance by decreasing the ratio of muscle mass to fat mass (Koutedakis
et al., 1994). Appropriate monitoring seems necessary, depending on the
specificities of the sport and the athlete.
The objective of our work is to see the relationship of nutrition on the
components of body weight in order to propose different dietary strategies
adapted to different weight categories.

Each sport requires a specific diet according to its energetic needs (Cascua,
2010). After assessing the fat mass, we found that men karatemas have
excess fat with an average of 21.83 kg, and for women have a standard fat
level with an average of 15,30 Kg. These results are not consistent with the
questionnaire results. For high-performance athletes, with high daily energy
expenditure, the best strategy for weight loss and fat reduction is to reduce
total energy intake (decrease in the amount of calories consumed, the
percentage of fat and the amount of carbohydrates with a high glycemic
index) (Wilmore, 2006).

We find that the highest average is that of muscle mass represented by the
value 38.61 Kg for men karate, for women karate, the average muscle mass
being 25.48 Kg. These data are consistent with the results of the
questionnaire (Brouns F.1999). To avoid initiating the physiological
process of proteolysis, the solution seems to lie in increasing the protein
ration it would even be possible to increase muscle mass by a protein intake
greater than 2 g. Kg-1 day 1 despite caloric restriction, consuming dietary
supplements such as “WHEY” (Koutedakis et al., 1994). In addition,
Fogelholm (2003) points out another benefit of eating protein foods is the
increased energy expenditure they induce on digestive work. Protein intake
increases post-prandial thermogenesis and energy expenditure (20 - 25%)
more than carbohydrate (5%) or lipid (3%) intake (Vermorel et al., 2005).
Finally, protein absorption has a greater satiety effect than the absorption of
carbohydrates or lipids (Westerterp-Plantenga, 2003).

The analysis of hydration shows that, in terms of questionnaire responses,
during the preparation period 93.33% of male karate kas and 77.77% of
female karatekas consume more than 2 liters (L) per day. We note that the
In Body results give us an average of 48.26 L for men and 33.76 L for total
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water levels. Because hydration is very important at the level of the body,
we see that our athletes hydrate well. As regards the pre-competition period,
all women hydrate in a normal way, as regards karate men 33,33% tend to
limit their intake in Results and Discussions 67 water and will find
themselves in a chronic dehydration state that will progress at high speed
before the competition towards an acute dehydration state. Indeed, he opts
for the usual and fast solution, although it is harmful to draw on water to be
at the weight, which will result in poor performance (Rousseau, 2010). Age,
weight and stature have always been determining factors in the achievement
of performance as stated (Tomas, 1981).

Based on our results, the statistical treatment of morphological parameters
has allowed us to make a diagnosis that will allow us to propose corrective
measures concerning the strategy pursued by the coaches regarding the
planning and the realization of the various programs of preparation of karate
for international competition.

Conclusion :

The management of the specific diet of a sportsman, whether it be
endurance or development of muscle mass (also specific) cannot be done
validly at the last moment, shortly before a competition. This real follow-up,
an integral part of the medical follow-up, is to be implemented from the
beginning of the sports season. Dietary errors are often detected, to be
corrected gradually. In Algerian sport in general and at the level of the
karate federation in particular, no strategy for nutritional management exists.
From this study, it was found that karatekas, members of national teams, do
not follow any diet.

The practice of karate requires an appropriate diet to keep or regain shape.
So we must adapt the diet of the practitioner. By the indispensable elements
it brings, food is indeed of great importance in the realization of an intense
effort. Karateka has higher requirements for energy, protein, vitamins and
minerals. We have to make a distinction between food, which is the
consumable product, and nutrients, which are the substances that the body
can absorb. In the light of this work, we would like to raise awareness
among sports stakeholders, coaches, trainers and managers to establish
nutritional management within the various national teams.
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