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Abstract

Due to the characteristics of the endurance effort (duration, increased number of active
muscle groups, involvement of the important systems and functions of the organism),
hydration has a decisive role both during the race (effort) — for obtaining a valuable
result -, and during the recovery period! The study consists in the monitoring of some
somatic and functional parameters (body weight, heart rate, etc.) of an amateur athlete.
The assessment and the control of the training from the point of view of the covered
distance, elapsed time, reached speed, heart rate, as well as the difficulty degree of the
training field (climbing, descending, altitude) has been performed with the help of a
GPS sports watch, Garmin 910xt. This device also has the option to download the
information during the training under graphic form. The results of the study have shown
the ability of the organism to adapt, as well as the correlation between the water intake
and the body weight.

1. Introduction

Due to the characteristics of the endurance effort (extended stress
duration), the increased number of active muscle groups, the total amount of
systems and functions of the human organisms involved in the effort, the water
intake plays an essential role in obtaining the sports performance or the training
goals (Buiac, 1983, p. 138), asserts that a 2% hydric loss, (1.2 | for a runner
weighing 60 kg.) can decrease the performance capacity up to 10% and in the
case of a 5-6% loss, the effort must be interrupted.

A characteristic of the long term aerobian effort is also the fact that the
water requisite is high because the decomposition reaction of the energy
compounds on cell level are numerous, frequent and a high quantity of blood is
circulated. At the same time, the absorption of the energy substances and the
elimination of the residues are done in an amplified hydric environment, while
the concentration of mineral salts must be maintained (Dragan, 2002).
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Another peculiarity of the endurance physical effort is the increase in the
body temperature due to the fact that one of the results of the burning of the
energy compounds of the organism is heat. Thermoregulation is done through
perspiration and this is influenced by the duration and the intensity of the effort,
the body weight and the surface, the outside temperature and the physical
training level of the sportsman (Alexe, 2010).

Among the minerals that are lost through perspiration, the main
percentage is that of chlorine and sodium, followed by iron, magnesium and
potassium (Murakami, 2009). Water participates directly to the energy reactions
so that for each gram of glycogen the organism retains 2.7 grams of water. The
water loss through perspiration overloads the activity of the cardiovascular
system by increasing the viscosity of the blood and as a result the quantity of
oxygen that reaches the muscles decreases and the heat transfer inside the body
on the surface is low (Dumitrescu, 2003).

Therefore it is recommended to drink 150 ml — 250 ml of water every 20
minutes so as to dissolve a series of nourishing elements, glucides, salts and
vitamins (Bompa, 2002). This is why even in the regulation of the endurance
races (half marathon, marathon, ultramarathon) hydration spots are provided and
placed, calculated for an estimated time of 14-15 minutes of running.

2. Material and methods

Purpose

- monitoring some somatic and physiological indexes under different

hydration conditions;

- adjusting the diet according to the duration of the effort and the

requirements of the organism.

Hypothesis

Hydration during a race must be done depending on the ability of the
subject to adapt to the effort and the meteorological conditions.

The paper represents a self-experimental case study performed under strict
monitoring conditions of a subject with the help of a GPS sports watch, Garmin
910xt. This device measures the altitude, the shifting speed, the heart rate, the
air temperature, the number of burnt calories, all the parameters presented on
different areas and it also has the option to download on a computer the
information recorded under different graphic forms.

The subject presented in the study is an amateur sportsman that trains for
half marathon and marathon contests organized under several conditions
(mountain, road etc.) by different organizations and clubs. A fact that must be
mentioned is that the subject found himself in this situation (amateur runner)
following his decision to transform his food addition into effort addiction.

Thus, 10 years ago, our subject suffered from morbid obesity, having a
BMI of 40.91 and through a gradual and assumed effort, sustained by an
alkaline diet, has managed to lose weight and at the same time to significantly
increase the effort capacity specific to half marathon and marathon races.
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The subject was monitored during three races, two half marathons and one
marathon. During one of the half marathon races, the subject drank a precise
quantity of water (graph no. 1) and during the other half marathon race he did
not drink water (Fig. 2).

The Fig. 1 and 2 show the evolution of the heart rate during the entire
duration of the race (red curve). The variation of the heart rate depends on the
shifting speed of the subject, but also the difference in level (green line). It can

be easily noticed that the two variables, the level curve and the heart rate, are
correlated.
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Figure 1. Profile of the training under hydration condition, preliminary period, 13"
week, 10.01.2015

There are visible differences in the number of burnt calories of 1044 cal.
and 1180 cal. even if there is a slight difference, about 1 km, in the graph
number 1 (22.25 km and 21.26 km).
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Figure 2. Profile of the training without hydration, period before the competition,

1*' week, 04.02.2015
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Figure 3. Profile of the training with partial hydration during a marathon race, period

before

the competition, 5" week, 01.03.2015

For the third race, the same parameters of the subject were monitored
during a marathon (graph no. 3) under the conditions of a partial hydration. In
other words, he did not observe precisely the theoretical indications and
recommendations out of the desire to adapt the organism to harder conditions
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during a race (increased temperature, increased fatigue—stress, incomplete
recovery, unexpected variations of the landscape, etc.).

The graph number 3 also shows the shifting speed (blue line) together
with the heart rate and the level curve. It can be easily noticed that the shifting
speed is influenced directly by the level curve. At the same time, the heart rate
decreases during the descending stages even if the shifting speed increases
which emphasizes the importance of choosing the shape of the running field,
both for establishing the effort intervals and for the recovery or the stress of the
joints.

3. Results and discussions

The comparison of the results obtained in the three races (table 1)
performed under different conditions from the point of view of the hydration,
the distance and the meteorological conditions (temperature and humidity)
allows us to formulated some conclusions.

One of the most obvious differences refers to the body weight of the
subject recorded at the end of the race (69.8 kg.), that is a difference of only 200
gr as compared to the initial weight. If we add to the 200 gr. the 610 gr. of liquid
ingested during the race, we can say that the subject has lost 810 gr. which
represents 1.15% of the time for a period of 1h:43 min. During the second race,
under the conditions of the absence of hydration, the subject has lost 1400gr.
which represents 1.98% of the body weight for 1h:46. At the same time, we
notice that during the second race (column 2), in the absence of hydration, the
subject has covered a 1 km shorter distance, a running time 3 minutes moor and
the heart rate is increased by approximately 6 bpm. This data can lead us to the
conclusion that the lack of hydration during a race has determined a decrease of
the recorded performances. Nevertheless, during the second race, the air
temperature was negative which forced our subject to dress more heavily which
led to the increase of the body temperature and a higher effort for the
thermoregulation of the body.

The marathon race is another example of the lack of hydration. Thus, the
average of the heart rate registered in the marathon race is lower by 11 bpm
which emphasizes the increased training level of our subject. For the marathon
race, we can notice an increase in the body weight of our subject by
approximately 3 kg (73.5 as compared to 70 and 70.5) as compared to the initial
moments of the two races. We must mention that the scheduling of a marathon
run was done every two weeks, including a period of biological preparation for
the race (energy food, additional mineral intake). The increased weight of the
subject has also determined a significant decrease of the weight — 1900 gr.,
approximately 2.5%, respectively 3000 gr if we also add the 1100 gr of ingested
liquid, approximately 4%.
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Table 1 Monitoring of different parameters during the endurance effort
depending on the hydration level

AVERAGE Weight Differenc
Date/ Duration | Distance | of the heart | Hydric (kg) ein
No. | Meteorological (km) rate (bpm) | intake weight
conditions ()] Before | After (kg)
10.01.2015
1 +5°C 1h:43 22.25 137 0,610 70 69.8 0,200
61% humidity
04.02.2015
2 -4°C 1h:46 21.26 143 0 70,5 | 69.1 1,400
86% humidity
01.03.2015
3 +1-+3°C 3h:30 42.2 132 1,100 | 735 | 71,6 1,900
93% humidity

4. Conclusions

The water intake is recommended both during the training periods and
during the official races. At the same time, through hydration energy substances
and minerals can be ingested in order to help the organism increase its effort
capacity.

Although our subject is not a performance sportsman, he has managed to
become aware of the hydration need during the races, as well as the
identification of an energy food diet for the recovery.

The weight loss is more accentuated during the endurance races when the
effort is done without a proper hydration, taking into account even the virtual
loss (the quantity of ingested water cumulated with the recorded difference in
weight).
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Rezumat

Datorita caracteristicilor efortului de andurantd (duratd, numarul crescut de grupe
musculare active, implicarea marilor sisteme si functii ale organismului), hidratarea are
o importanta deosebita, atat in timpul cursei (efortului) - pentru obtinerea unui rezultat
valoros -, cat si in perioada de refacere. Studiul a constat Tn monitorizarea unor
parametri somatici si functionali (greutatea corporald, frecventa cardiaca etc) la un
atlet amator. Evaluarea si controlul antrenamentului din punct de vedere al distantei
parcurse, timpului consumat, vitezei atinse, frecventei cardiace, alaturi de dificultatea
profilului terenului de antrenament (urcéri, coborari, altitudinea atinsd) a fost realizata
cu ajutorul ceasului ,,sport” cu dispozitiv GPS, Garmin 910xt. Aparat care are si
optiunea de a descérca informatiile din timpul antrenamentului sub forma grafica.
Rezultatele studiului de caz au demostrat capacitatea organismului de adaptare precum
si corelatia dintre consumul de apa si greutatea corporala.

1. Introducere

Datorita caracteristicilor efortului de andurantd (durata mare a solicitarii),
proportiei crescute a grupelor musculare active, totalitatea sistemelor si
functiilor organelor corpului uman angrenate in efort, aportul de apa joaca un rol
esential in obtinerea performantei sportive sau a obiectivelor de pregatire. Buiac,
1983, p.138 afirma, ca o pierdere hidrica de 2%, (1,2 | la un alergator de 60 kg.)
poate diminua capacitatea de performanta cu pana la 10%, iar la o pierdere de
5-6% efortul trebuie intrerupt.

Tot ca o caracteristica a efortului aerob de lunga durata, este faptul ca
necesarul de apa este ridicat deoarece reactiile de descompunere a compusilor
energetici la nivel celular sunt numeroase, frecvente si se vehiculeaza o cantitate
mai mare de sange. In acelasi timp absortia substantelor energetice si eliminarea
rezidurilor se realizeaza intr-un mediu hidric amplificat, in timp ce concentratia
de saruri minerale trebuie mentinuta (Dragan, 2002).

O alta particularitate a efortul fizic de anduranta este cresterea temperaturii
corpului, deoarece unul din rezultatele arderii compusilor energetici ai
organismului il reprezinta caldura. Termoreglarea se realizeaza prin transpiratie,
iar aceasta este influentatd de durata si intensitatea efortului, greutatea si
suprafata corporala, temperatura mediului exterior si nivelul de pregatire fizica a
sportivului (Alexe, 2010).
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Dintre mineralele ce se pierd prin transpiratie proportia ¢ dominata de clor
si sodiu, urmata apoi de fier, magneziu si potasiu (Murakami, 2009). Apa
participd direct la reactiile energetice, astfel pentru fiecare gram de glicogen
organismul retine 2,7 grame de apa. Apa pierdutd prin transpiratie, supraincarca
activitatea aparatului cardiovascular, prin cresterea vascozitatii sangelui, astfel
scade cantitatea de oxigen care ajunge la muschi, iar transferul caldurii din
interiorul corpului la suprafata este scazut (Dumitrescu, 2003).

Din acest motiv se recomanda ingerarea apei in doze de 150 ml — 250 ml,
din 20 in 20 de minute, cu avantajul de a avea dizolvate o serie de elemente
nutritive, glucide, saruri, vitamine (Bompa, 2002). De aceea, chiar si in
regulamentul curselor de anduranta (semimaraton, maraton, hipermaraton) sunt
prevazute si amplasate cu strictete puncte de hidratare calculate la un timp
estimat ntre 14-15 min. de alergare.

2. Material si metode

Obiective

- monitorizarea unor indici somatici si fiziologici in conditii de

hidratare diferita;

- adaptarea alimentatiei la durata efortului si la cerintele organismului.

Ipoteza

Hidratarea din timpul unei curse trebuie efectuatd la capacitatea
subiectului de adaptare la efort si la conditiile meteo.

Lucrarea reprezintd un studiu de caz autoexperimental, desfdsurat in
conditii de monitorizare strictd a unui subiect, cu ajutorul ceasului sport cu
dispozitiv GPS, Garmin 910xt. Acest dispozitiv aprecieaza, altitudinea, viteza de
deplasare, frecventa cardiacd, temperatura aerului, numdarul de calorii
consumate, toti parametri prezentati pe diferite zone, dar are si optiunea de a
descarca pe calculator informatiile inregistrate sub diferite forme grafice.
Subiectul prezentat in studiu este un sportiv amator care se antreneaza si
partcipd la concursuri de semimaraton si maraton, organizate in conditii diferite
(conditii montane, pe sosea etc.) de diferite organizatii si cluburi. Un fapt care
trebuie mentioant este ca subiectul a ajuns In aceasta situatie (alegator amator)
ca urmare a transformarii adictiei fatd de méancare 1n adictie pentru efort. Astfel,
in urma cu 10 ani subiectul nostru suferea de obezitate morbidd avand un indice
de masa corporala (IMC) de 40,91 iar printr-un efort gradat, constinetizat,
sustinut de o dieta alimentara alcalind a reusit sd scada in greutate dar, 1n acelasi
timp, sd-si creascd semnificativ capacitatea de efort specifica curselor de
semimaraton si maraton.

Subiectul a fost monitorizat timp de trei curse, doud de semimaraton si
una de maraton. In una din cursele de semimaraton a folosit o cantitate bine
precizata de apa (Fig. 1), iar in cealalta cursa de semimaraton nu a consumat apa
(Fig. 2).

In Fig. 1 si 2 este prezentati evolutia frecventei cardiace pe toatd perioada
cursei (curba rosie). Variatia frecventei cardiace este datd de viteza de deplasare
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a subiectului dar si de diferenta curbei de nivel (data de linia verde). Se poate
observa cu usurintd faptul cd cele doud variabile curba de nivel si frecventa
cardiaca sunt corelate.
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Figure 1. Profilul antrenamentului in conditii de hidratare, perioada
pregdtitoare, saptamdna a 13-a, 10.01.2015

Diferente vizibile intre cele doud curse se inregistreaza la consumul de
calorii 1044cal si 1180 chiar daca exista o usoara diferenta, aproximativ 1 km, in
graficul numarul 1 (22,25km si 21,26km).

In a treia cursa subiectul a monitorizat aceeasi parametri pe distanta unui
maraton (graficul nr.3) in conditiile unei hidratari partiale. Cu alte cuvinte, nu
respecta Intocmai indicatiile si recomandarile teoretice din dorinta unei adaptari
a organismului la conditii mai dure de desfdsurare a unei curse (temperatura
crescutd, stare de oboseald -stres- crescut, refacere incompleta, variatii
neasteptate ale reliefului etc).

In graficul numarul 3, alituri de frecventa cardiaca si curba de nivel, este
prezentata si viteza de deplasare (linia albastra). Se poate usor observa faptul ca
viteza de deplasare este influentatd in mod direct de curba de nivel. In acelasi
timp frecventa cardiacd scade 1n etapele de coborare, chiar daca creste viteza de
deplasare. Acest lucru scoate in evidenta importanta alegerii formei terenului de
alergare, atat pentru stabililrea intervalelor de efort cat si pentru revenire sau
solicitare a articulatiilor.
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Figure 3. Profilul antrenamentului cu hidratare partiald la o cursd de maraton,

perioada precompetitionala, saptamdna 5, 01.03.2015

3. Rezultate si discutii

Comparatia rezultatelor obtinute in cele trei curse (tabelul 1) realizate in
conditii diferite din punct de vedere al hidratarii, distantei, conditiilor meteo

(temperatura si umiditatea) ne permite sa formuldm céteva concluzii.
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Una dintre cele mai evidente diferente este cea care se referd la greutatea
corporald a subiectului inregistratd la sfarsitul cursei (69,8 kg.), adica doar o
diferentd de 200 gr fatd de greutatea initiald (crt.1). Daca vom adauga la cele
200 gr. cele 610gr. de lichid consumate de-a lungul cursei putem spune ca
subiectul a avut o pierdere n greutate “virtuald” de 810 gr. ceea ce reprezinta
1,15% timp de 1h:43min. In cea de a doua cursa, in conditiile absentei hidratarii
subiectul a pierdut 1400gr. ceea ce reprezintd 1,98% din greutatea corpului timp
de 1h:46. In acelasi timp constatim ci in cursa a doua (crt. 2) cand nu s-a
realizat hidratarea, subiectul a parcurs o distanta cu 1 km mai mica, a realizat un
timp mai mare cu 3min, iar frecventa cardiaca a fost mai mare cu o medie de
aproximativ 6 bpm. Aceste date ne pot duce la concluzia ca lipsa hidratarii pe
timpul cursei a determinat o scadere a performantelor obtinute. Cu toate acestea,
in cursa a doua temperatura aerului a fost negativa (-4°), ceea ce a determinat
subiectul nostru sd se imbrace mai gros. Acest lucru a dus la creseterea
temperaturii corpului si la un efort mai mare pentru termoreglarea corpului.

O alta raportare a cursei in care nu s-a realizat hidratarea se poate realiza
la cursa de maraton. Atfel, media frecventei cardiace inregistrata la cursa de
maraton este mai scdzutd cu 11 bpm, ceea ce scoate In evidentd nivelul de
pregitire crescut al subiectului nostru. In proba de maraton observam o greutate
crescutd a subiectului nostru cu aproximativ 3 kg (73,5 fatd 70, respectiv 70,5)
fatd de momentele initiale ale celorlalte doud curse. Trebui precizat faptul ca
programarea unei alergari de durata unui maraton a fost realizatd odatd la doua
sdptamani, cu o perioada de pregatire biologica a cursei (alimentatie energetica,
incdrcare suplimentara cu minerale). Greutatea crescutda a subiectului a
determinat si o scadere semnificativa a greutatii — 1900 gr., aproximativ 2,5%
efectiv, respectiv 3000gr daca adaugam si cele 1100 gr de lichid ingerat,
aproximativ 4%.

Tabel 1 Monitorizare diferiti parametri in efort de anduranta in functie
de nivelul de hidratare

U . MEDIA Greutate Diferenti
Nr. Data/ Durata Dlsl:anta frecventei ﬁ%o.” (k9) greutate
crt. | Conditii meteo (km) cardiace ' (I)r Ic o (kg)
(bpm) Inainte | Dupa
10.01.2015 T6
1 +5°C 1h:43 22,25 137 10 70 69,8 11200
umiditate 61%
04.02.2015
2 -4°C 1h:46 21,26 143 0 70,5 69,1 1 L]
umiditate 86%
01.03.2015 1
3 +1-+3°C 3h:30 42,2 132 0 73,5 71,6 1 ]
umiditate 93%
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4. Concluzii

Consumul de apa este recomandat atat in perioadele de antrenament
(pregatire) cat si in timpul curselor oficiale. De asemenea, prin hidratare se pot
consuma si substante energetice si minerale pentru a ajuta organismul si a creste
capacitatea de efort.

Desi nu este un sportiv de performanta, subiectul nostru a reusit sa
constientizeze nevoia de hidratare in timpul curselor precum si identificarea
unor ratii alimentare energetice de refacere.

Scéderea 1n greutate este mai accentuatd in timpul curselor de anduranta
cand efortul se realizeaza fara un aport hidric corespunzitor, luand in calcul
chiar si pierderea virtuala (cantitatea de apa consumatd cumulatd cu diferenta de
greutate inregistrata).



