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AN UPDATE ON DEHYDRATION IN ATHLETES
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Fluid and electrolyte imbalances can compromise physical performance of professional athletes. We have conducted a study to
understand how aware athletes are of their hydration status and how they deal with dehydration. First, we surveyed 51 athletes
(mean age of 20.4 years) specializing in different sports, including ice hockey, water polo, tennis and figure skating, using a
questionnaire. Next, we analyzed the anonymized results of the laboratory tests run on the samples of 30 athletes specializing
in futsal. We focused on hemotocrit and sodium levels and urine specific gravity as indirect indicators of hydration status. Survey
results demonstrated that 86 % of the participants lacked knowledge of wise approaches to replenishing fluid or electrolytes
after physical exercise, did not adequately control fluid intake and developed various degrees of dehydration. We noticed that
awareness of hydration status negatively correlated with professional qualifications of the participants. Retrospective analysis
of laboratory tests showed that hypohydration prevailed among high-class athletes: at least 73 % of them showed signs of
dehydration. We emphasize the need for elaborating unified clinical recommendations on rehydration for Russian athletes that
should be further approved by doctors and coaches.
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"Kadeppa peabunutaumm, CnopTUBHON MeAULMHbI 1 (PUSNHECKON KyNbTYPbl, NeAUaTPUHECKMA (hakynsTeT,
Poccuinckmin HaumoHanbHbIN MCCeaoBaTeNbCKN MEQULIMHCKUIA yHBepcnTeT umeHn H. . MNuporosa, Mockea

2 MepumumHeKkas KnnHvka HaumoHanbHoro areHTcTea KMHUHecko hapmakonorun 1 chapmanmmn, Mockea

S PenepanbHoe MeayKo-61oIornieckoe areHTCTBo, Mockea

4 PenepanbHbIi HayYHbI LIEHTP Dr3MHECKO KynbTypbl 1 cnopTa, Mocksa

5 depepanbHblii HayHHO-KIMHUHECKUIA LIEHTP CNOPTUBHON MeavUMHbI 1 peabunutaummn ®MBA Poccumr, Mockea
S NHcTUTYT Mo3ra Yenoseka nmenn H. M. bextepesoi PAH, CankT-MNeTepbypr

HapyLueHre BogHO-coneBoro 6anaHca — 3710 (hakTop, IMMUTUPYLLMIA (U3NHECKYIO paboTOCNOCOOHOCTb NpodeccroHab-
HbIX CMOPTCMEHOB. Hamu Bb1i10 MPOBEAEHO NCCNEef0OBaHNE C LIeNblo ONPeaeneHnst CTeneHn MHPOPMMPOBaHHOCTY aTiieToB Mo
npobneme gervapatauum B cnopte. Ha nepBom sTane 661110 NpoBeAeHO C MOMOLLbIO pas3paboTaHHOro aBTopami OnpoCHNKa
aHkeTMpoBaHne 51 crnopTcMeHa (cpeaHnin BodpacT — 20,4 rofa) co crneunanmdaumen B pasinyHblX BUAaxX CropTa: XOKKee
Ha Nbay, BOOHOM Moo, BOMbLLIOM TEHHMUCE, (DUNYPHOM KaTaHun. Ha BTopom atane 6biam npoaHanna3vpoBaHbl AenepCOoHM-
hrumpoBaHHble faHHbIe NabopaTopHbIX MccrnegoBaHuii 30 CMOPTCMEHOB CO Crielpannsaunen B MUHN-byTooNe: oLeHnBam
KOCBEHHblE MPU3HaKM rapaTaLiOHHOro cTatyca — reMaToKpUT, CoOOepXKaHNE HAaTPUSt B KPOBW, YAEMBHYIO MIOTHOCTb MOYM.
Mo pesynsTatam aHKeTMPOBaHKsA Oblnia KOHCTaTUPOBaHa HU3Kash MHPOPMUPOBaHHOCTL 86 % CMOPTCMEHOB MO BOMpPOCaMm
paLmOoHaNbHOMO BOCMOMHEHVS MOTEPD >XXMAKOCTU 1 MUHEPaNIOB BCNEACTBNE (PUINHECKNX HArPy30K, YTO CIY>XUT OfHOWN 13
BaXKHENLLMX MPUHNH HEKOHTPOMPYEMOIO NMOTPEONEHNS XKNOKOCTU 1 PasBUTUS 00E3BOXMBaHNSA pasnnyHolm ctenenun. Otme-
YeHa 3aBMCKMMOCTb YPOBHST MH(OPMUPOBAHHOCTX OT CMOPTUBHON KBanmMdukaumn atneta. Mpu peTpoCcneKTMBHOM aHanm3e
[JaHHbIX 1abopaTopHOro TECTUPOBaHKS Oblia OPUEHTUPOBOYHO YCTAHOBMEHA PaCMPOCTPaHEHHOCTb MMNornapaTaumn cpem
CMOPTCMEHOB BbICOKON KBaIMOUKaLMN: BEPOSTHbIE MPU3HAKL Aernaparaumm Mean Mecto No MeHbLuen mepe B 73 % cny-
yaeB. B Poccun cnenyeT paspaboTtaTts 1 BHEAPUTL HaLMOHabHbIE KIMHMYECKNE PEKOMEHAALMN MO peryapaTauunmn B Cnopre,
KoTOpble 6b1M 6bl 0A0OPEHBI MEAULIMHCKIM 1 TPEHEPCKMM COOOLLIECTBOM.
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The balance of fluids is as important for physical capabilities
of athletes as their energy metabolism intensity [1, 2]. Various
body fitness indicators depend on qualitative and quantitative
characteristics of hydration, i.e. saturation of body with
liquids. Hydration disorders, from subclinical hypohydration to
dehydration, also affect them drastically. That is why hydration
status can help assess physical and functional condition of
athletes.

Effective rehydration solutions that help maintain and
restore fluid balance in particular and water-salt balance in
general, are essential for optimizing the recovery of athletes
after strains of training and competition. Evidence-based
studies found that carbohydrate-electrolyte solutions (CES)
are superior to low-salinity water in rehydration, which means
they can boost the mentioned recovery of athletes and possibly
improve their performance [3]. According to the International
Society of Sports Nutrition (ISSN), CES can be used to
accelerate rehydration, restore the volume of electrolytes and
maintain the endurance levels [4]. Nutritionists have defined the
optimal composition of such solutions, which are classified as
sports drinks. They should contain at least 2 carbohydrates
and sodium, the only mineral that requires no mandatory
replenishment [5]. Other minerals, especially potassium can
join the composition, too, but that is an option. The reason
behind the optional character of the inclusion is that the body
retains acceptable volumes of potassium even when the
strain is significant, i.e. lasts for 8 days in a row and results
in up to 3 to 4 liters of sweat generated, and the potassium
consumption is down to 30 % of the recommended daily
intake. Secondly, there is no conclusive evidence backing
the negative effect low levels of potassium, magnesium and
calcium may have on physical endurance. There is significant
number of Consensus Statements [5, 7-11] that regulate CES
consumption and aim to develop the rational consumption
algorithms.

Despite the attention coaches and medical doctors
throughout the world pay to the water-salt balance problem,
and regardless of the extremely wide range of commercial
sports drinks available on the market, hypo- and dehydration
is still a condition diagnosed quite often both in professional
athletes and people regularly going in for sports. According to
Sponsiello et al [12], only 37 % of the examined athletes were
hydrated properly, and according to V.A. Kurashuvili, [13], up to
91 % of professional competitive sports athletes (basketball,
handball, football) begin their training session while dehydrated.
This being said, athletes often disregard dehydration: 65 % of
runners going long and super long distances did not attach any
importance to the possible problem [14]. It should be noted
that these data were obtained through interviewing 419 men
and women participating in the Chicago Marathon, most of
whom have been practicing long distance running for at least
10 years.

The level of hydration is an indicator defined by individual
properties of the athlete's anthropometric data, instrumental
and laboratory testing parameters, eating habits, social
and cultural status, confessional identity [8]. However, the
researchers behind paper [8] did not take into account the
awareness of athletes of fluid deficiency caused by physical
strain and ways to replenish that deficiency.

Designing this study, we aimed to identify the relationship
between awareness about body hydration regimen
rationalization as one of the characteristics of eating habits
found in a quite specific social group (top tier athletes)
and established laboratory methods of hydration status of
athletes.
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METHODS

There were two stages to the study.

First stage implied surveying 51 professional athletes with
the help of a questionnaire we developed. There were slightly
more men than women among the respondents: 53 % versus
47 %. Age-wise, the distribution was as follows: athletes 16-18
years old — 51 %, 19-21 years old — 18 %, 22-24 years
old — 12 %, 25 years and older — 20 %. The mean age was
20.4 years. The athletes practiced various sports: ice hockey,
water polo, tennis, figure skating. 9 respondents were Masters
of Sport of International Class, 5 -- Honored Masters of Sports.

The questionnaire contained 19 questions grouped into 6
clusters.

 Cluster 1 (questions 1-5): general information about the
athlete (sex, age, anthropometric data, practiced sport and skill
level, current training focus and intensity);

o Cluster 2 (questions 6-7). self-assessment of the
water-salt balance status during and after training sessions,
awareness of the average fluid loss per a training session;

« Cluster 3 (questions 8-11): how does the athlete replenish
fluid loss during training sessions;

e Cluster 4 (questions 12-15); how does the athlete
replenish fluid loss after training;

e Cluster 5 (questions 16-18): how does the athlete
replenish fluid loss during competitions;

« Cluster 6 (question 19): what brands of special water-salt
balance normalizing sports drinks does the athlete prefer.

The second stage implied a retrospective analysis of the
laboratory tests results that indirectly described the hydration
status of athletes. We studied the depersonalized data
obtained through in-depth medical examinations of 30 top
tier athletes practicing futsal; none of those athletes filled the
first stage's questionnaire. We took 3 indicators as markers of
shifts in the water-electrolyte balance: hematocrit (volume of
erythrocytes in blood) as recorded in the general clinical blood
test; Na* content in blood; specific density of urine. The array
of laboratory test results was provided by the Clinic of Sports
Medicine of the Moscow Scientific and Practical Center for
Medical Rehabilitation, Restorative and Sports Medicine of the
Moscow Department of Health.

RESULTS

The survey revealed various levels of awareness of de/
rehydration occurring when practicing sports, from an almost
complete ignorance (sports requiring complex coordination
efforts) to the decent levels of awareness (competitive sports).
The key problem was the lack of information on the water-
electrolyte balance assessment methods and data on how
much fluid should an athlete consume before, during and after
training sessions and competitions. That said, it should be
noted that 86 % of athletes drink during long training sessions/
competitions, which is a positive sign.

As a rule, the greater the qualification of an athlete is, the
more he/she knows of the perspiration-related fluid loss and
the better he/she can manage the hydration status. However,
even top tier athletes generally underestimated the fairly simple
ways of monitoring the body's moisture saturation, which
are weighing before and after training session; grading the
urine color against the template [15] published to the website
of University of West Alabama's Athletic Training & Sports
Medicine Center; identification of the urine's body composition
and specific gravity.
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Only 7 athletes of the 51 surveyed took time to establish
the individual fluid loss after training sessions, which is 14 % of
the respondents (Figure 1). It should be noted that members of
this extremely small group, while training/competing, generally
consumed 50 to 70 % of fluid lost to physical exertion. Figure 2
shows the actual fluid loss due to training activities, and figures
3 and 4 show that most athletes do not consume enough fluid
to compensate for that loss, especially after the sessions.

The most popular fluid to restore the water-salt balance
among athletes is drinking water. More often than not, it is
coaches that insist coaches on such a choice; they are wary of
CES due to their composition because of the risk of violation of
anti-doping rules.

As for the special CES, the surveyed athletes prefer
products procured by the management following orders placed
by the team. The share of CES made in Russia is below 20 %.

Quite often, athletes take commercially available sports
drinks (iso- and hypotonic types) with drinking water; some
of them do this consciously, relying on some information
(unfortunately, not always justified).

The results of analysis of the laboratory tests data that
indirectly prove the water-electrolyte balance is broken were
rather unusual.

The hematocrit reference value (47 %) was exceeded in one
case only, while 23 out of 30 futsal players exhibited border
values (44-46 %). Thus, in 80 % of athletes the liquid fraction
of blood tended to grow smaller, which can be considered a
sign of hypohydration.

Fifteen athletes had hypernatremia, which is a probable
indicator of hyperosmotic hypohydration, i.e. prevalence of

fluid loss over the mineral component (above 152 mOsmol/kg
H,0). 5 athletes returned border values (146-152 mOsmol/kg
H,0). Seven athletes had normal sodium content in their
blood (135-145 mOsmol/kg H,0); 2 athletes suffered from
hyponatremia. These 2 athletes had a hypoosmotic condition,
but there was no reason to assume hyperhydration ("water
intoxication" resulting from consuming large amounts of
drinking water) since the specific density of their urine was
acceptable (1020).

In 5 athletes, the specific density of urine (due to excess
concentration diluted substances) grew to 1025 and above,
which may mean dehydration; 11 athletes had the density
below 1020, which signals of the optimal level of hydration.
Fourteen athletes had the density within the limits of normality
(1020-1025). Thus, in about 2/3 of athletes the concentration
of substances diluted in urine tended to rise; however, this
fact cannot be taken as significant without information on the
content of urea, which is more important to urine's osmolality
than sodium.

DISCUSSION

Top tier athletes do not know much about fluid deficiency
resulting from physical exertion, ways to identify that deficiency
and remedy it. This is a factor putting their performance and
endurance at risk [1-3]. Our survey proves that the low level
of awareness means up to 86 % of athletes do not possess
sufficient information to optimize their fluids consumption
regimen and thus are unable to manage their hydration status.

Bl Yes B No

Fig. 1. Awareness of the actual fluid loss due to training activities. Results of surveying professional athletes (n = 51)

B Lessthan 1 kg

B 1to2kg

Fig. 2. The average volume of fluid lost during a training session (fact). Results of surveying professional athletes (n = 51)

Over 2 kg

BULLETIN OF RSMU | 6, 2017 | VESTNIKRGMU.RU



OPUTMHAJIbHOE UCCJIEQOBAHWNE | PEABUTNTALINA B MEOVNLINHE

[l Lessthan0.51
1-1.51

W o511
Il Overi5|

Fig. 3. The volume of fluid consumed during a training session. Results of surveying professional athletes (n = 51)
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Fig. 4. The volume of fluid consumed after a training session. Results of surveying professional athletes (n = 51)

It should be noted that during training sessions/competition
and after them the athletes should consume at least 150 % of
fluids they have lost [3, 5]. Consequently, our observations show
that no less than 2/3 of athletes, regardless of their drinking
regimen motivation (thirst or directions issued by doctors),
are at risk of developing hypo-and dehydration. That said, the
surveyed athletes typically replenish 50 to 70 % of fluid lost
during training sessions and competitions. Burke et al. report
similar figures [16]. This means that the common problem is
insufficient fluids consumption after physical exertion. All in all,
the filled questionnaires we collected allow stating that 73 % of
athletes do not consume enough liquids to compensate for the
losses, regardless of sport practiced.

As for the results of the retrospective analysis of
depersonalized laboratory tests data, 3 athletes exhibited 3
three signs of dehydration, 16 exhibited 2 signs and 8 athletes
had just 1 sign. The optimal level of hydration (eughydration)
was registered in 4 cases only, which makes 10 % of the
sample. This is less than what other researchers found (see
study [12], for example, where the share of properly hydrated
athletes was 37 %). Our observations are paradoxical, since
football in all its variations is a sport that takes nutrition and
liquids intake seriously, which is proved by a regularly reissued
set of rules [10].
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The data obtained through this research signal of athletes
underestimating the risk of dehydration and the negative
impact it has on their performance; the athletes seem to
lack understanding and knowledge of how to keep their
water-electrolyte balance at the optimal level. On the national
level, this problem is exacerbated by the lack of clinical
recommendations on rehydration as applied to practicing
athletes, the recommendations that would have been approved
by doctors and the coaching community. Development of such
recommendations and making them readily available to public
could significantly improve the situation.

CONCLUSIONS

The survey conducted as part of this study was designed to
achieve both research and didactic goals. The purpose-made
questionnaire formed basis for a discussion with sports nutrition
specialists; the discussion revolved around the possible reasons
behind the great differences in answers, including those given
to the question of rational rehydration (or maintaining the status
at the desired level) and its role in improving the performance
of athletes, most of which took it as an incentive to learn how
to keep the water-salt balance in order. The retrospective
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analysis of depersonalized laboratory tests data has objectively
confirmed the problem exists.

The problem of irrational fluids consumption by practicing
athletes is still extremely urgent. In this connection, the
most important task to be solved as soon as possible is the
development of various instruments to monitor hydration
status, instruments that can be used both in laboratory settings
(ike stationary equipment to analyze body composition,
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