L ey Vol. XXIV, Issue 2/ 2022
%:,Z;’\éé GYMNASIUM
N
9, B >

Scientific Journal of Education, Sports, and Health

Tou
“stricTAs™®

Original Article
Effects on Fat Mass Through 2 Types of Training

Mateescu Adriana '

Mihaiu Costinel 2
"University of Pitesti, St.Targu din Vale, 110040, Romania
2University of Bucharest, Bvd. Regina Elisabeta, 030018, Romania

DOI: 10.29081/gsjesh.2022.23.2.07

Keywords: workout, fat tissue, weight.
Abstract

The purpose of this study is that of comparing the effects of aquatic training to the effects of
land training, to decrease the fat mass. 24 male students from the UPIT Physical Education
and Sport Departament were subjects of the study. The subjects do not practice any
performance sport except the loisir sport or the sport exercises from during the faculty hours.
The same trainings and testing facilities and methods have been used for each evaluation
and each lesson. Each training lasted for 45-70 minutes, 3 days per week. To establish fat
mass, we used BIA (bioelectrical impedance analysis) principle. A significant difference of
2.72 has been registered (pre=18.2 and post=15.47) between the two groups with regards to
the fat tissue established after the water training programs had ended.

1. Introduction

Water and movement: these are two of the fundamental existential
components. The body requires movement to maintain its good health condition and
state of well-being; one second sine qua non element is water, necessary for the body
to exert its essential functions.

Aquatic is a term used for various disciplines taking place in water, their
popularity having increased during the last decade.

The positive effects of regular exercises on the ground on the body structure
are supported in the specialized literature, the most important advantage being that
of reducing the percentage of body fat. Attempts to materialize similar changes in fat
layer following training in shallow or deep water have yielded mixed results. A major
reason for this difference is the short duration of training in the water, varying
between 4 and 11 weeks. Researchers agree that a minimum of 8 weeks is necessary
for the effects of exercise to be visible in most physiological variables. This can be
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especially true for changes in body structure since dietary intake is also of major
importance. No dietary restrictions or such considerations were suggested to the
subjects involved in the training studies considered here. In addition, some studies
in DWR (deep water running) have involved athletes trained to resist. Drastic
changes in body fat are not expected in these subjects who are accustomed to training
and who generally have a lean appearance. One such study (Wilber, Moffatt, Scott,
Lee, & Cucuzzo, 1996) measured body fat by hydrostatic weighing before and after
6 weeks of DWR training, the subjects being 16 endurance athletes (VO2max =58.6
+ 3.6 ml/kg/min). DWR instruction approximated ground training, with exercise
sessions 5 days per week. A 3.6% increase in fat percentage was noted after the
training regimen in the case of these trained athletes.

A study with female subjects who trained for 6 weeks with ground running before
4 weeks of DWR (Quinn, Sedory, & Fisher, 1994). An initial decrease of 6.7% in body
fat was observed after the 6 weeks of floor training. However, after 4 weeks of DWR
training, body fat increased by 2.1% (pre-training = 24.6 + 3.5%, ground running = 22.9
+4.2%, post-DWR =23.4 + 4.3%). On the other hand, Quinn et al. (1994) and Michaud,
Rodrigquez—Zayas, Andres, Flynn, and Lambert (1995) observed that 8 weeks of training
in the DWR with 10 untrained subjects was a stimulus for reducing body fat. The
subjects trained 3 times a week, for 8 weeks, at an intensity of 63-83% of HRmax. Post-
testing via skin measurements found a 2.6% decrease in body fat.

A study of the effect of shallow water and deep-water exercise on younger (28
+ 6.5 years) and older (52 + 8.3 years) women. All subjects achieved significant
reductions in body fat following the 8-week program with reductions of 11.9% in the
case of the youngest and 5.8% in the case of the older participants (Sanders, 1993).

"The main advantage of water activities is the effect of buoyancy and water
resistance on the body, as it has minimal stress on joints and muscles.” (Beasley,
1988). The benefits of water are both internal and external. Repeated studies have
shown that adding regular exercise to a person's routine will benefit all body systems,
including the circulatory, cardiorespiratory, and musculoskeletal systems (Sova,
2000; Knecht, 1992).

"Water acts on the submerged body through hydrostatic pressure, pressure that
acts on the body as long as it is submerged, from all sides" (Béalan, 2007).

2. Material and methods

The experiment was conducted inside the pool of Victoria Spa and Wellness
Pitesti, the sample group being composed of 12 students (20 — 21 years) from the
Physical Education and Sport Department. The control group was composed of 12
students from the same university, the workout was inside the campus on fitness area.

The experiment consisted in the application of some muscular training programs
in 10 weeks, by use of combined aquatic contractions, the subjects being an experimental
group (students SEFI, Pitesti), whose results were compared to those of a witness group
that unfolded its activity on land, following the very same adapted programs.

The most important aspect of muscular training was represented by the
exercise choice, as by the elaboration of the training programs.
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Figura 1. Example of aquatic exercises

The progression of the training volume was accomplished through the
following: increase of the muscular training sessions, of the number of repetitions,
exercises, as well as through the increase of the distance or length/ repetition or
exercise. In order to reach systematic progress of the training program, three aquatic
muscular preparation sessions were held each week.

The aquatic muscular training per session varied in between 45 and 70 minutes,
function of the preparation period. The aquatic muscular training began with a 10-15-
minute warm-up, increasing intensity. Then followed the force development exercises
for 40-45 minutes to increase intensity and the ending was represented by 10 minutes
stretching exercise stage. The in between series pause was of 30-45 seconds,
respectively of 1-2 days if reference is made to the aquatic muscular trainings.

The training intensity increased using resisting apparatus specific to the aquatic
environment (water weights, membrane gloves), by increasing speed, execution
rhythm, by increasing the number of repetitions performed at the same intensity, as
well as by reducing the repose interval in between repetitions or exercises.

The heart rhythm is the main means of measuring aquatic training intensity.

The research hypothesis. Determining the fat mass is of essential importance in
estimating the health condition as well as effort capacity in the case of the trained people,
as in the case of the untrained ones. Likewise, the fat mass is an element contributing to
the sportive performance. This is the very thing compelling us to presuppose that the
training in an aquatic environment leads to a decrease of the fat tissue.

The purpose of the study. This research aims is to compare the effects
determinating in fat mass of aquatic training with land training for the Physical
Education and Sport students.

To put into practice this experiment, the following research methods were
used: the pedagogical observation method, the measurements and test method; the
pedagogical experiment; the statistical-mathematical data processing; the
comparative analysis; the graphical method.

Determining the fat tissue. Determining the fat tissue is important for monitoring
the effects of physical exercises over the active mass and over the fat tissue.

The fat mass can be evaluated throughout several methods. For our research
purposes, we have chosen to use a Bosch PPW2200 scale measuring the fat tissue in
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accordance with the BIA (bioelectrical impedance analysis) principle. The apparatus
transmits a weak, non-dangerous electric signal through the body.

The impedance is thus measured, representing the body opposition to the signal
transmission. The resistance is influenced by the structure of the human body. The
muscles and organs contain water, and therefore, they are good conductors, while
the fat tissue opposes resistance to the signal transmission, this being the reason why
it is a poor conductor.

The fat tissue is calculated by starting from the measured impedance and taking
into consideration the data introduced into the scale’s memory: height, age and sex.

The data was analyzed with the help of the Microsoft Excel 365

To test the hypothesis of the present study, the dependent variables were
compared by first using the t dependent test for each of the two groups- the
experimental and the control one (paired t test), with the purpose of determining if
there are any differences in between T.I and T.F in what the aquatic muscular training
and land force training are concerned.

The unpaired t test was independently used to analyze the comparative
evolutions of the experimental and control groups with a direct view to the somatic,
functional and motric indicators, considered both during the initial as in the final
tests. The t (Student test) was used in our research in order to determine the
significance of the averages; the test was compared with the t value from Ficher’s
table at the 0.05 level of significance, as well as to that of 0,01 and 0,001, with the
freedom degrees equal to n.

3. Results and Discussions

Table 1. Dynamic evolution of indicators of somatic growth in initial — final
experimental group

Nr. Subject Waist (cm) Length of legs (cm)  Weight (Kg) Adipose tissue

TI TF TI TF TI TF TI TF
1. Q 186 186 97 97 65.81 66.98 12.9 11.0
2. B 172 172 87 87 62.84 64.03 15.9 14.0
3. C 178 178 93 93 59.63  60.98 11.8 10.3
4. D 176 176 86 86 68.39 70.50 17.9 14.2
5. E 181 181 93 93 80.02 76.20 24.3 20.6
6. F 176 176 93 93 85.46  83.00 26.9 22.5
7. G 178 178 88 88 75.84 7550 17.9 15.8
8. H 176 176 88 88 88.22 83.50 26.7 21.1
9. |1 182 182 100 100 77.37 75.45 18.3 16.2
10. J 173 173 89 89 70.30 69.20 13.6 12.5
11. K 184 184 96 96 86.70  84.00 19.4 16.2
12. L 180 180 90 90 67.36  69.50 12.8 11.3

X 1785 178,5 91,6 91,6 7399 73.23 18.2 15.475
S 4,25 4,25 4,39 4,39 9.69 7.67 5.32 4.10

Cv 2,38 2,38 4,79 4,79 13.09 10.47 29.23  26.52

t calculated - - 1,106 6.834

- - > (0.05 <0.001
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Table 1. Physical characteristics, recorded by an initial and a final test to
students (experimental group and control group) involved in our experiment.
The data presented in this table, you can see anthropometrics measured parameters
are height, length of legs, weight, and fat.

Evolution of somatic factor experimental group

The fat tissue —Indicator presents a decrease of the averages from 18.2 in the
initial testing to 15.47 to the final testing, the significant difference being of 2,72,
critical t = 2,11 < calculated t = 11,06, p < 0,001. The null hypothesis is rejected.
The homogeneity of results is maintained to an exaggerated value Cv = 26,52 %.

200

150

100 +
M Initial test
50 I-I Final test

Figure 2. Dynamic evolution of indicators of somatic growth in
initial — final experimental group

\

Table 4. Dynamic evolution of indicators of somatic growth in initial — final control group

Nr. Subjects Waist (cm) Length of Weight (Kg)  Adipose tissue
legs(cm)

TI TF TI TF Tl TF TI TF
1. B 180 180 92 92 7055 69.84 159 15.0
2. N 174 174 89 89 7240 7430 145 14.3
3. R 183 183 95 95 88.70 89.00 241 23.6
4, B. 173 173 89 89 63.27 62.88 178 15.3
5. U 172 172 84 84 60.58 59.48 122 12.0
6. P 177 177 95 95 67.40 69.80 11.7 115
7. A 175 175 91 91 76.32 77.40 22.0 235
8. S 178 178 94 94 89.40 89.90 256 24.1
9. L 184 184 94 94 87.22 89.40 1938 19.6
10. G 176 176 93 93 73.00 7320 183 18.0
11. C 172 172 86 86 63.10 64.3 17.1 16.8
12. D. 181 181 93 93 79.00 79.3 25.3 24.3

X 177.08 177.08 91.25 91.25 74.24 749 1869 18.16

S 4.16 4.16 3.57 3.57 10.13 10.48 4.79 4.77

Cv 2.35 2.35 3.91 3.91 13.65 1399 25.64 26.26

t calculated - - 2.017 1.922

- - > 0.05 > 0.05
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The fat tissue —Indicator presents a decrease of the averages from 18,69 in the
initial testing to 18,66 to the final testing, the non-significant difference being of
0,53, critical t = 2,179 < calculated t = 1,922, p < 0,05. The null hypothesis is
accepted. The homogeneity of results is maintained to an exaggerated value Cv = 26,
26 %.

Table 6. Comparative analysis of somatic evolution indicators in the experimental
group and control, Initial testing

Control Experimental  Difference t- p-
group group calculated semnification

Waist 177.08 178.5 1,41 0.824 p >0,05
Length of 91,25 91,66 0,41 0.254 p > 0,05
legs (cm)

Weight 74,.245 73.995 0,25 0.061 p >0,05

(Kg)
Adipose 18, 691 18,2 0,49 0.237 p > 0,05

tissue (%0)

It is to be noticed that the experimental and control group showed non-
significant differences in all 3 indicators, the p significance level being of p < 0,05
in the beginning of the experiment, which demonstrates the initial homogeneity of
the 2 sample groups.

Table 7. Comparative evolution of the experimental and control groups in the final testing

Control Experimental Difference t- p-
group group calculated semnificattion
Waist 178.5 177.083 1,41 0.824 p > 0,05
Length of 91,25 91,66 0,41 0.254 p > 0,05
legs (cm)
Weight (Kg) 74,9 73.236 1,67 0.443 p>0,05
Adipose 18.166 15.475 2,69 1.481 p>0,05

tissuee (%0)

The experimental group had non-significant increases in all three indices, for
the p < 0,05 level of significance if compared to the control group, which proves that
the biological, somatic factor did not have any effects on the length of the
experiment.

Figures 3 and 4 graphically represent the date obtained by the two groups under
study (the experimental and control group).
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Figures 3 and 4. The dynamics of the comparative evolution of the
somatic indices in the initial and final testing.
Discussions

Bioelectrical impedance was used to measure body fat percentage, finding a
relative decrease of 2.7% after 8 weeks of aquatic aerobic exercise (Simpson &
Lemon, 1995). Significant decreases in body fat have been observed in several studies
conducted considering shallow water aerobics. The 3-day-per-week, 50-min session,
11-week program for sedentary high school girls (pre = 24.2 + 3.3 kg, post = 22.8 +
3.0 kg) resulted in a 5.6% relative reduction in body fat (Abraham et al., 1994). In
agreement, (Abraham, Szezerba, & Jackson, 1994; Hoeger, Jibson Moore, & Hopkins,
1992) noted reductions in body fat in sedentary women who exercised 3 days per week,
20 minutes per day at 70-85% intensity, for 8 weeks. A 7.5% change in fat percentage
(pre = 26.4 £ 7.4%, post = 24.4 + 6.7%), as measured by skinfold thickness, can be
considered like the 5% decrease in the floor aerobics groups (pre-test =21.8 = 5.0%,
post-test = 20.7 + 4.5%:;). There were no changes in the case of the control group.

So, in our study a series of decreases of the fat tissue percentage has been
noticed following the aquatic training programs; a significant change is triggered: 2,
72 (pre = 18,2, post = 15,47). The null hypothesis is rejected and the alternative one
is taken into consideration. (Table. 1)

With direct regards to the comparative evolution of the experimental and
control groups in the initial testing, one can remark that the fat tissue indicator
registers non-significant differences for the p < 0,05 level of significance, which
demonstrated the initial homogeneity of the two sample groups.

By using the apparent resistance for measuring the percentage of fat body
tissue a significant reduction of 2.72% was registered after a period of 10 weeks of
aquatic exercise performed by the experimental group, while the 0.53% decrease in
the case of the control group is not significant enough.

4. Conclusions

To establish fat mass, we used BIA (bioelectrical impedance analysis)
principle. A significant difference of 2.72 has been registered (pre=18.2 and
post=15.47) between the two groups with regards to the fat tissue established after
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the water training programs had ended. The aquatic muscular training is an efficient
means by reducing the fat mass.

The effects of the regular aquatic versus land training requite different with
regards to the organism changes, no modifications being registered for the control
group.

We appreciate that there is a connection in between the use of water muscular
training programs and the decrease in fat tissue.

Experiments without nutrition control require for a longer muscular training
before reaching the noticeable fat mass changes.
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Rezumat

Scopul acestui studiu a fost de a compara efectele antrenamentului acvatic cu cel de pe sol, in
vederea scaderii masei grase. Subiectii studiului au fost 24 de studenti de sex masculin de la
Departamentul de Educatie Fizica si Sport UPIT. Subiectii nu practicd nici un sport de
performanta cu exceptia sportului de loisir sau a exercitiilor sportive din timpul orelor de
facultate. Pentru fiecare evaluare si pentru fiecare lectie au fost utilizate aceleasi instruiri si

Pentru a stabili masa de grasime, am folosit principiul BIA (analiza impedantei bioelectrice). S-
a Inregistrat o diferentd semnificativa de 2,72 (pre=18,2 si post=15,47) intre cele doua grupuri in
ceea ce priveste tesutul adipos stabilit dupa terminarea programelor de antrenament in apa.

1. Introducere

Miscare si apa: iatd doud din componente fundamentale ale vietii. Corpul are
nevoie de migcare pentru a se mentine intr-o stare de sandtate buna si pentru a ajuta
la o stare de bine; si de apa pentru a-si exercita functiile sale esentiale.

Acvatic, este un termen pentru diferite discipline care isi efectueaza activitatea
in apd, acestea crescand in popularitate in ultimul deceniu.

Efectele pozitive ale exercitiilor regulate la sol asupra structurii corporale sunt
sustinute 1n literatura de specialitate, cel mai important avantaj fiind cel al reducerii
procentului de grisime corporald. Incercarile de a materializa schimbari similar in
ce priveste stratul de grasime Tn urma antrenamentului In apa mica sau adanca au
adus rezultate diferite. Un motiv major al acestei diferente este constituit de durata
scurta a antrenamentelor 1n apa, ele variind intre 4 si 11 saptamani. Cercetatorii sunt
de acord cd un numar de minim 8 s@ptdmani sunt necesare pentru ca efectele exersarii
sa fie vizibile in majoritatea variabilelor fiziologice. Acest lucru poate fi adevarat
mai ales pentru schimbari in structura corporald, din moment ce aportul dietelor este
si el de o importantd majord. Nici un fel de restrictii alimentare sau astfel de
consideratii nu au fost sugerate subiectilor implicati in studiile de training luate aici
in calcul. Pe deasupra, unele studii in DWR (deep water running) au implicat atleti
antrenati pentru a rezista. Schimbari drastic In grasimea corpului nu sunt asteptate in
cazul acestor subiecti obisnuiti cu antrenamentele si care au in general un aspect
suplu. Un astfel de studiu realizat (Wilber, Moffatt, Scott, Lee, & Cucuzzo, 1996) a
masurat grasimea corporal prin cantdrire hidrostaticd inainte si dupa cele 6
saptdmani de antrenament DWR, subiectii fiind 16 atleti rezistenti (VO2max = 58.6
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+ 3.6 ml/kg/min). Instructia DWR s-a apropiat de pregatirea la sol, cu sesiuni de
exercitii in 5 zile pe saptdmana. O crestere de 3.6% a procentului de grasime a fost
notata dupa regimul de training in cazul acestor atleti antrenati.

Un studiu cu subiecti femei care s-au antrenat 6 saptdmani prin alergare la sol
inainte de cele 4 saptamani de DWR (Quinn, Sedory, & Fisher, 1994). O scadere
initiala de 6.7% a grasimilor corpului a fost observatd dupa cele 6 saptimani de
exersare la sol. Totusi, dupa 4 saptamani de training DWR, grasimea corpului a
crescut cu 2.1% (pre-training = 24.6 + 3.5 %, alergare la sol= 22.9 + 4.2%, post-
DWR =23.4 + 4.3%). Pe de alta parte, Quinn et al. (1994) si Michaud Rodriquez —
Zayas, Andres, Flynn si Lambert (1995) au observat ca 8 saptamani de pregatire in
DWR cu 10 subiecti neantrenati au constituit un stimul pentru reducerea grasimilor
corporale. Subiectii au avut antrenamente de 3 ori pe saptamana, timp de 8
saptamani, la o intensitate de 63-83% din HRmax. Testarea de dupa, prin masurari
ale pielii a constatat o scadere de 2.6% a grasimilor corpului.

Un studiu asupra efectului exercitiilor in apa mica si in apa adanca asupra
femeilor mai tinere (28 + 6.5 ani) si asupra celor mai in varsta (52 = 8.3 ani).Toti
subiectii au atins reduceri semnificative ale grasimii corpului in urma programului
de 8 saptamani cu reduceri de 11.9% in cazul celor mai tinere si 5.8% in cazul
participantelor mai in varsta (Sanders,1993). ,,Principalul avantaj al activitatilor
acvatice este efectul plutirii si al rezistentei la apa asupra corpului, deoarece are un
stres minim asupra articulatiilor si muschilor”. (Beasley, 1988, p. 3)

Beneficiile apei sunt atat interne, cat si externe. Studii repetate au demonstrat
ca adaugarea de exercitii fizice regulate la rutina unei persoane va aduce beneficii
tuturor sistemelor corpului, inclusiv sistemelor circulator, cardio-respirator si
musculo-scheletic (Sova, 2000; Knecht, 1992).

Antrenamentul acvatic permite, de asemenea, indivizilor sa exercite aproape
fiecare muschi si articulatie din corp in acelasi timp, conducand cédldura departe de
corp mai eficient decat aerul (Ruoti, Trump & Berger, 1994).

»Apa actioneazd asupra organismului scufundat prin intermediul presiunii
hidrostatice, presiune care actioneaza asupra corpului atat timp cat acesta este
scufundat, din toate partile” (Balan, 2007).

2. Material si metode

Experimentul s-a desfasurat in incinta piscinei Victoria Spa and Wellness
Pitesti, lotul esantion fiind compus din 12 studenti (20 — 21 ani) de la Departamentul
de Educatie Fizica si Sport. Grupul de control a fost compus din 12 studenti de la
aceeasi universitate, antrenamentul a fost in interiorul campusului in zona de fitness.

Experimentul a constat in aplicarea unor programe de antrenament muscular
pe parcursul a 10 sdptamani, prin utilizarea contractiilor acvatice combinate,
subiectii fiind un grup experimental (studenti SEFI, Pitesti), ale carui rezultate au
fost comparate cu cele ale unui grup de martori care si-a desfasurat activitatea pe sol,
in urma exact acelorasi programe adaptate. Cel mai important aspect al pregatirii
musculare |-a reprezentat alegerea exercitiilor si alcatuirea programelor de pregatire.
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Figura 1. Exemple de exercitii acvatice

Progresia volumului pregatirii s-a realizat prin: cresterea duratei sedintei de
pregatire musculara, a numarului de repetari, exercitii, precum §i prin cresterea
distantei sau durata/ repetare sau exercitiu. Pentru a realiza progrese sistematic in
programul de antrenament s-au efectuat trei sedinte de pregatire musculara in mediul
acvatic pe saptaimana.

Durata per sedinta de pregétire musculara in mediul acvatic a variat intre 45
— 70 minute, in functie de perioada pregatitoare. Pregitirea musculard in apa a
inceput cu o incdlzire de 10 — 15 minute, intensitatea in crestere. Apoi au urmat
exercitiile specifice timp de 40 — 45 minute, pentru a spori intensitatea, si in final o
,relaxare” prin exercitii de tip stretching timp de 10 minute. Pauza a durat intre 30-
45 secunde intre serii, si 1- 2 zile intre antrenamentele de pregatire musculara in apa.

Intensitatea unui antrenament a fost crescutd prin folosirea unor dispozitive
rezistive specifice mediului acvatic ( gantere de apd, manusi membranate), prin
marirea vitezei, ritmului de executie a unui exercitiu, prin sporirea numarului de
repetari efectuate cu aceeasi intensitate, precum si prin reducerea intervalului de
repaus dintre repetari sau exercitii. Frecventa cardiacd este principala modalitate de
masurare a intensitatii unui antrenament in apa.

Ipoteza. Determinarea compozitiei corporale are o importantd fundamentald in
aprecierea sanatafii si capacitatii de efort atat pentru oamenii antrenati, cat si pentru cei
neantrenati. De asemenea, compozitia corporald este un element care contribuie la
performanta sportiva. Acest lucru ne determina sa emitem ipoteza ca exercitarea
unor antrenamente specifice in mediul acvatic va conduce la scaderea tesutului adipos.

Scopul cercetarii. Aceasta cercetare isi propune sa compare efectele antrenamentului
acvatic cu cel de pe sol la studentii ( 20 ani) din domeniul educatie fizica si sport.

Pentru realizarea experimentului au fost folosite urmatoarele metode de
cercetare: metoda observatiei pedagogice; metoda masuratorilor si a testarii,
experimentul pedagogic; metoda statistico-matematica de prelucrare a datelor; analiza
comparativa; metoda grafica. Determinarea procentului de masa grasa este importanta
pentru monitorizarea efectelor exercitiilor fizice asupra masei active si tesutului
adipos. Masa grasa poate fi evaluata prin mai multe metode. Noi in cercetarea noastra
am ales sd utilizdm un cantar Bosch PPW2200, care determina tesutul adipos in
conformitate cu principiul BIA (bioelectrical impedance analysis — analiza impedantei
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bioelectrice). Aparatul transmite prin organism un semnal electric slab, neprimejdios.
Este masurata rezistenta (impedanta), adica opozitia organismului la transmiterea
semnalului. Rezistenta este influentata de structura organismului uman. Muschii si
organele contin apd, fiind din acest motiv buni conductori, tesutul adipos opune
rezistenta transmiterii semnalului si din acest motiv este un conductor slab. Procentul
de tesut adipos este calculat pornind de la impedanta masurata si luand in considerare
datele introduse in memoria cantarului — inaltime, varsta si sex. Datele au fost analizate
folosind programul Microsoft Excel 365.

Pentru a testa ipoteza cercetdrii noastre, variabilele dependente au fost
comparate folosit mai intai testul t dependent pentru fiecare grupd — experimentala
si de control, (paired t test), pentru a determina daca exista diferente intre T.I. si T.F.
in pregatirea musculara in mediul acvatic si pregatirea de pe uscat.

Pentru a analiza evolutiile comparative ale grupei experimentale si de control
a indicatorilor somatici, atat la testarile initiale, cat si la cele finale, s-a folosit testul
t independent. (unpaired t test). In cercetare pentru determinarea semnificatiei dintre
medii am folosit testul ,,t” (testul Student) pe care 1-am comparat cu valoarea lui
,t’din tabela lui Fisher la pragul de semnificatie 0,05 si la pragul de semnificatie
0,01, 0,001 numarul gradelor de libertate fiind egal cu n.

3. Rezultate si Discutii

Tabel 1. Dinamica evolutiei indicatorilor de crestere somatica la
testarea inifiald — finala a grupei experimentale

Nr.  Numele si Talie Lungimea membrelor Greutate (Kg) Tesut adipos
prenumele (cm) inferioare (cm)

TI TF TI TF Tl TF TI TF
1. Q 186 186 97 97 65.81 66.98 12.9 11.0
2. B 172 172 87 87 62.84 64.03 15.9 14.0
3. C 178 178 93 93 59.63 60.98 11.8 10.3
4. D 176 176 86 86 68.39 70.50 17.9 14.2
5. E 181 181 93 93 80.02 76.20 24.3 20.6
6. F 176 176 93 93 85.46 83.00 26.9 225
7. G 178 178 88 88 75.84 75.50 17.9 15.8
8. H 176 176 88 88 88.22 83.50 26.7 21.1
9. I 182 182 100 100 77.37 75.45 18.3 16.2
10. J 173 173 89 89 70.30 69.20 13.6 12.5
11. K 184 184 96 96 86.70 84.00 194 16.2
12. L 180 180 90 90 67.36 69.50 12.8 11.3

X 178,5 1785 91,6 91,6 73.99 73.23 18.2 15.475
S 4,25 4,25 4,39 439 9.69 7.67 532 4.10

Cv 2,38 2,38 4,79 4,79  13.09 10.47 29.23 26.52

t calculat - - 1,106 6.834

- - > 0.05 <
0.001

Tabelul 1 prezinta caracteristicile fizice, inregistrate printr-o testare initiala si
una finald la studentii (grupa experimentald si grupa de control) care participd la
experimentul nostru. Din datele prezentate in acest tabel, se poate observa ca
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parametrii antropometricii masurati sunt inaltimea, lungimea membrelor inferioare,
greutatea si tesutul adipos.

Evolutia factorului somatic la grupa de experiment (Tabelul 1)

Tesut adipos - Indicatorul prezinta o scadere a mediilor de la 18,2 la testarea
initiala, la 15,47 la testarea finala, deci cu o diferenta semnificativa de 2,72, t critic
= 2,11 < t calculat = 11,06, p < 0,001. Se respinge ipoteza nuld Omogenitatea
rezultatelor se mentine exageratd Cv = 26,52 % .

200
150
100
M Test initial
50 +
Final test
0 T T
/‘\9// ("0 6:”@ )éd‘
® % U p
e % %
076 “o,
/'/. S
2

Figura 2. Dinamica evolutiei indicatorilor de crestere somaticd
la grupa experimentala

Tabel 2. Dinamica evolutiei indicatorilor de crestere somatica
la testarea initiald — finala a grupei control

Nr.

[
REboo~NourwNpe

Numele si
prenumele

nx Ooorvnwr» vosc®ozw

Cv
t calculat

Talie (cm) Lungimea membrelor Greutate Tesut adipos
inferioare (cm) (Kg)
TI TF Tl TF Tl TF TI TF
180 180 92 92 7055 69.84 159 15.0
174 174 89 89 7240 7430 145 143
183 183 95 95 88.70 89.00 241 236
173 173 89 89 6327 6288 17.8 153
172 172 84 84 6058 59.48 122 120
177 177 95 95 6740 69.80 11.7 115
175 175 91 91 76.32 77.40 220 235
178 178 94 94 8940 8990 256 241
184 184 94 94  87.22 89.40 19.8 19.6
176 176 93 93 73.00 7320 183 18.0
172 172 86 86 6310 643 17.1 16.8
181 181 93 93 79.00 793 253 243
177.08 177.08 91.25 91.25 7424 749 18.69 18.16
4.16 4.16 3.57 357 1013 1048 479 AT7
2.35 2.35 3.91 391 1365 13.99 25.64 26.26
- - 2.017 1.922
- - > >
0.05 0.05
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Tesut adipos - Indicatorul prezinta o scadere a mediilor de la 18,69 la testarea
initiala, la 18,66 la testarea finala, deci cu o diferenta nesemnificativa de 0,53, t critic
= 2,179 > t calculat = 1,922, p > 0,05. Se accepta ipoteza nula Omogenitatea
rezultatelor se mentine exagerata Cv = 26,26 % .

Tabel 3. Analiza comparativa a evolutiei indicatorilor somatici la grupa experimentald
si de control, Testarea initialda

Grupa de Grupa Diferenti t- p - Prag de
control experimentali calculat semnificatie
Talia 177.08 178.5 1,41 0.824 p >0,05
Lungimea membrelor 91,25 91,66 0,41 0.254 p > 0,05
inferioare (cm)
Greutate (Kg) 74,.245 73.995 0,25 0.061 p > 0,05
Tesut adipos (%) 18, 691 18,2 0,49 0.237 p > 0,05

Se constata ca la toti cei 3 indicatori, grupa experimentala si grupa de control
a avut diferente nesemnificative pentru pragul de semnificatie p < 0,05, la inceputul
experimentului ceea ce demonstreaza omogenitatea initiald a celor doud esantioane

Tabel 4. Evolutiile comparative ale grupelor experimentale si de control la testarea finald

Grupade Grupa Diferenta t- p - Prag de
control experimentali calculat semnificatie
Talia 178,5 177,083 1,41 0,824 p > 0,05
Lungimea membrelor 91,25 91,66 0,41 0.254 p > 0,05
inferioare (cm)
Greutate (Kg) 74,9 73.236 1,67 0.443 p > 0,05
Tesut adipos (%) 18.166 15.475 2,69 1.481 p>0,05
| ] Grup experlmental — Grup
80 _ Grup control 100 experimental
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Figura 3 si 4. Dinamica evolutiei comparative a indicatorilor somatici
la testarea initiala §i testarea finala
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Se constata ca la tofi cei 3 indicatori, grupa experimentald a avut cresteri
nesemnificative pentru pragul de semnificatie p < 0,05, fata de grupa de control,
ceea ce dovedeste ca factorul biologic, somatic nu a introdus efecte pe durata
experimentului.

In figura 3. si 4. sunt reprezentate grafic datele obtinute de cele doud grupe
aflate in studiu (experimentala si de control).

Discutii

S-a folosit impedanta bioelectricd pentru a masura procentul de grasime a
corpului, gasind o scddere relativa 2.7% dupa 8 saptamani de exercitii aerobice
acvatice (Simpson, & Lemon,1995).

Scaderi semnificative ale grasimii corporale au fost observate in cateva studii
conduse luand in considerare aerobica in apd mica. Antrenamentul de 3 zile per
saptdmanad, a cate 50 min sedinta, un program de 11 sdptdmani pentru fete de liceu
sedentare (pre = 24.2 + 3.3 kg, post = 22.8 &= 3.0 kg) a dus la o reducere relativa de
5.6% a grasimii corpului (Abraham et al., 1994).

In acord, (Abraham, Szezerba & Jackson, 1994; Hoeger, Jibson ,Moore, &
Hopkins, 1992) a notat reduceri ale grasimii corpului in cazul femeilor sedentare care
au exersat 3 zile pe saptamana, 20 minute pe zi la intensitate 70-85% , timp de 8
saptdmani. O schimbare de 7.5% in procentul de grasimi (pre = 26. 4 £ 7.4%, post
=24.4+ 6.7%), masurata prin grosimea pielii poate fi considerata similar descresterii
de 5% din grupurile de aerobicd la sol (pre-test = 21.8 + 5.0%, post-test = 20.7 +
4.5%:;). Nu au avut loc modificari in cazul grupului de control.

In cazul studiului nostru, un curent de descresteri ale procentului de tesut
adipos a organismului a fost remarcat, in urma programelor de antrenament in
conditii acvatice, se determind o modificare semnificativa, cu o diferenta de 2,72 (
pre = 18,2, post = 15,47). Astfel se respinge ipoteza nula, si se acceptd ipoteza
alternativa. (Tabel 1.)

Legat de evolutiile comparative ale grupelor experimentale si de control la
testarea initiald, se constatd ca indicatorul tesut adipos inregistreaza diferente
nesemnificative pentru pragul de semnificatie p < 0,05, la inceputul experimentului
ceea ce demonstreaza omogenitatea initiald a celor doud esantioane.

Prin folosirea impedantei bioelectrice, pentru a masura procentul de tesut
adipos al corpului s-a inregistrat o reducere semnificativd de 2,72%, dupa 33 de
saptamani de exercitii acvatice la grupul experimental, si o scadere de 0,53% la grupa
de control fiind nesemnificativa

4. Concluzii

Pentru a stabili masa de grasime, am folosit principiul BIA (analiza impedantei
bioelectrice). S-a inregistrat o diferentd semnificativa de 2,72 (pre=18,2 si
post=15,47) intre cele doud grupuri in ceea ce priveste tesutul adipos stabilit dupa
terminarea programelor de antrenament in apa. Efectele antrenamentului regulat apa
versus sol, in ceea ce priveste schimbdrile din organism sunt diferite, neavand loc
modificari in cazul grupului de control.
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Apreciem ca, existda o legaturd intre utilizarea programelor de pregatire
musculara in apa si scaderea tesutului adipos.

Pregatirea musculara in mediul acvatic este un mijloc eficient de imbunatatire
a compozitiei corporale, prin scaderea tesutului adipos.

Experimentele fara control alimentar necesitd o pregatire musculara mai
indelungata, inainte de a se obtine schimbari notabile in procentajul asupra masei
grase.
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