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Flüssigkeitshaushalt

• Wasser	ist	ein	wichHger	Nährstoff	

• ThermoregulaHon	

• Ca.	⅔	des	Körpergewichts	sind	Wasser	

• ⅔	intrazellulär,	⅓	extrazellular	

• Zu	großer	H2O-Verlust	ist	gefährlich	

für	die	Gesundheit	und	beeinträchHgt	

die	Leistung	

• Elektrolytgleichgewicht	ist	wichHg

2000	ml	Atmung	
600	ml	Haut	
100	ml	Stuhl	
1300	ml	Urin

700	ml	Essen	
1200	ml	Trinken	

300	ml	Stoffwechsel

Körpertemperatur

• Homeothermisch	

• Temperatur	schwankt	von	Tag	zu	Tag,	von	Stunde	zu	Stunde	(nicht	mehr	als	1°C)	

• Normalbereich	36.1-37.8°C	

• InakHver	Muskel	33-35°C	

• Störgrößen	

• Sport	und	Bewegung	

• Extreme	Kälte	

• Extreme	Hitze

Hitzezunahme Hitzeverlust/-abgabe

Metabol.	Hitze	
Hitze	aus	Umgebung

Strahlung	(radiaHon)	
Leitung	(conducHon)	

KonvekHon	(convecHon)	
Verdampfen	(evaporaHon)



Bewegung	und	Hitze

• Sport	erhöht	Körpertemperatur	

• SchweißprodukHon	beginnt	nach	wenigen	Minuten	

• Je	höher	die	Intensität,	desto	schneller	und	höher	

der	AnsHeg	der	Körpertemperatur	

• Sport	&	Blufransport	

• Zum	Muskel	f.	Leistung	(Sauerstoff,	Energie)	

• Zur	Haut	f.	Hitzeabgabe	

• ↓	Blufransport	zu	Magen,	Nieren,	Leber	

• ↑	Herzleistung	

• ↑	Herzfrequenz	&	KontrakHon

(Kenney	et	al.	2012)

Hitzeindex

• …wie	fühlt	sich	die	Temperatur	an?	

• BerücksichHgt	LulfeuchHgkeit	und	Temperatur	

• Kein	guter	Index	für	physiologischen	Stress	auf	

den	Körper

(dwd.de)	



Sport	und	Wasserhaushalt

• Unter	normalen	Bedingungen	leicht	geregelt	

• Sport	Störfaktor	

• Körpertemperatur	steigt	

• Flüssigkeitsverlust	(Schweiß)	

• Schwierig	Verlust	und	Aufnahme	aufeinander	abzusHmmen	

• Hitze	reduziert	Leistung	(Galloway	&	Maughan,	1997;	Parkin	et	al.	1999)	
(Sawka	et	al.	2007)

(Nybo	2014)

SchweißprodukHon

• Umso	höher	die	Körpertemperatur,	umso	wichHger	

die	SchweißprodukHon	

• Schutzmechanismus	im	Körper	

• Schweiß	&	Verdampfen	=	wichHgstes	Ziel	f.	

effekHve	Hitzeabgabe	(Gavin	2003,	Maughan	&	

Shirreffs	2004)	

• Schweiß	muss	verdampfen,	damit	Hitze	abgegeben	

wird!	

• Nasse	Kleidung	auf	Haut	oder	Schweißtropfen	ist	

nur	Flüssigkeitsverlust,	keine	Hitzeabgabe	

• Hohe	LulfeuchHgkeit	verhindert	Verdampfen,	

niedrige	LulfeuchHgkeit	begünsHgt	es
(Kenney	et	al	2012)



Schweißrate

• Intensität	als	wichHger	Faktor	

• Kenefick	(2016)	

• 60	kg	Läufer	vs	80	kg	Läufer	

• Vergleich	unterschiedlicher	Distanzen	

• Vergleich	unterschiedlicher	Intensitäten	

• ↑	Intensität	=	↑	Flüssigkeitsverlust	

• ↑	Dauer	=	↑	Dehydrierung concluded that this strategy led to no incidences of

hyponatremia [55] and did not impact performance despite
body mass losses[ 3% [56, 57] and conclude that drink-

ing beyond thirst is not required to maintain hydration

during ultra-endurance events. Where ultra-endurance
exercise (activity consisting of many hours/days) is con-

cerned, it is important to mention that these activities can

result in significant non-fluid mass losses and non-water
fluxes that make determination of body mass changes, and

thus fluid losses, difficult to determine and interpret.

Overall, the findings of the ad libitum/drink to thirst
literature support the idea that maintaining fluid balance

within ± 2% body mass is dependent on the environment,

exercise intensity, and duration of the event. Ad libi-
tum/drink to thirst studies have been conducted in low

ambient temperatures [50, 55], during events of 2 h or less

[24, 50, 52, 53], and in ultra-events that are longer in
duration and tend to have lower exercise intensities

[55–57], they tend to have lower exercise intensities. Many
of the ad libitum/drink to thirst studies have been per-

formed in field settings or during competition (vs. labora-

tory) where there is greater air flow, greater convective
heat loss and, as a result, reduced cardiovascular and

thermoregulatory strain. Also, in the majority of field

studies or competitions, volunteers started exercise in a
euhydrated state and progressively dehydrated during the

event or trial. Thus, C 2% body mass loss may not be

achieved until the end of the event, or not at all in the case
of shorter events/trials.

6 Conclusions

Given predicted fluid requirements for differing exercise
durations, intensities, environments, and body sizes, it

would appear that conditions exist where ad libitum/drink

to thirst fluid intake will be sufficient to meet needs, i.e.,
maintenance of fluid balance within ± 2% body mass. For

individuals who are less concerned with performance or

performing activities at lower intensities, particularly in
cooler weather, a fluid replacement plan may not be as

important because fluid losses may not approach 2% body

mass loss. These conditions include activities or competi-
tion of \1–2 h of duration, that are of lower exercise

intensity, and that take place in cool or temperate

environments.
However, there are also conditions where programmed

drinking is necessary to meet requirements and a tailored

programed drinking strategy will need to be employed to
avoid potential thermoregulatory, cardiovascular, and

exercise performance impairment (2% body mass loss).

These conditions include activities or competition that are
longer in duration ([90 min to 2 h), are of higher exercise

intensity, take place in warm or hot environments, or for

which fuel intake at a particular rate is desired (e.g. 1 g
carbohydrate/min). Thus, a programmed drinking strategy

should be tailored to prevent body mass losses or gains of

± 2% body mass during these activities [5].
As the practice of ad libitum/drink to thirst fluid intake

appears to result in fluid replacement of about half of fluid
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Fig. 5 Percentage loss in body
mass predicted from sweat rate
for 60 and 80 kg runners of
average ability a during 5 km
(25 min), 10 km (60 min),
21 km (130 min), and 42 km
(270 min) and competitive
ability b during 5 km (21 min),
10 km (43 min), 21 km
(95 min), and 42 km (200 min)
road races. The dotted line
demarks 2% body mass loss.
Losses assume no fluid intake.
Adapted from Kenefick and
Cheuvront [49]
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(Kenefick	2018)

Schweißrate

The majority of published data from football
players has been obtained using absorbent patches
to collect sweat. While this is not a particularly
difficult technique, clubs and players wanting to
investigate their sweat electrolyte losses are likely to
need specialized help to do so (Burke, 2005). Besides
providing approximate sweat electrolyte losses, this
approach, at a minimum, identifies those athletes
with electrolyte rich (salty) sweat and who need to
pay particular attention to electrolyte replacement.
When it is not possible to determine electrolyte losses
in this way, it may be possible to subjectively identify
players with very high salt losses. That is, they may
complain of the very salty taste of sweat in their
mouth or that they have eye irritation when salt gets
in their eyes or salt stains may be visible on clothing
worn during training or matches.

Quantities lost

In recent years there have been several published
papers reporting the results of ‘‘in-the-field’’ hydra-
tion monitoring, sweat collection and subsequent
estimation of sweat electrolyte losses in football
players during training and match-play (Maughan
et al., 2004, 2005, 2007b; Shirreffs et al., 2005, 2006;
Shirreffs & Maughan, 2008; Kurdak et al., 2010).
Typically the following methodology has been used:
Players are weighed nude or wearing only underpants
before and after each training session or match.
Between these two weighing periods, all urine ex-
creted is collected and weighed and all drink con-
sumed is accounted for by weighing drinks bottles. If
solid food is consumed, the appropriate correction is
applied to the player’s body mass. Sweat losses are
estimated by correcting the change in body mass for
drinks consumed and urine passed. After appropriate
cleaning of the skin, four absorbent patches are
applied to the right side of the player’s body on the
forearm, thigh, upper back and chest. These are
removed during or at the end of the training session
or match for subsequent analysis. Attempts are made
to make as few changes as possible to the players’
normal procedures at each club. This ensures that
data collected represent the player’s normal behavior
as closely as possible. The environmental conditions
(e.g. wet bulb, dry bulb, globe temperatures, relativ-
ity humidity) in which the training sessions or
matches take place is also recorded.

Water balance

The average calculated sweat losses, fluid intake and
percent change in body mass for the players have
typically been in the order of 1.5 L/h, 0.7 L/h and
1.5%, respectively. However, the mean values detract
from the considerable variation in both sweating

response and drinking behavior among players. As
shown in Fig. 1, there is a substantial variation in
responses and behavior between players. This varia-
tion however seems not to be due to the difference in
body size between players (Shirreffs et al., 2006) so
other factors like activity rate, heat acclimatization
status and genetic differences probably contribute to
this large variability.
It is possible to gain an estimate of hydration

status before exercise using a measure of urine
concentration (Shirreffs & Maughan, 1998; Sawka
et al., 2007). In many studies in this area, this type of
assessment has been done and the results suggest that
while it may not be the norm for players to start
training sessions or matches hypohydrated, a signifi-
cant minority of players do.

Electrolyte balance

The main electrolyte lost in sweat is sodium, with
chloride being present in slightly lesser amounts.
However, there are other electrolytes present (e.g.,
potassium, calcium, magnesium) although in vastly
lower concentrations (Lentner, 1981; Shirreffs &
Maughan, 1997). For the purpose of this review,
only sodium will be considered in detail: sodium is
the electrolyte that is lost in largest quantities in
sweat and has the most physiological impact in terms
of the conditions it leaves behind i.e. influencing
plasma osmolality. It is also the electrolyte that has
been demonstrated to be essential for replacement
after exercise along with water, for post-exercise
rehydration.
The average sweat sodium concentration measured

in players at each of the clubs was typically in the
range of 40–50mmol/L but once again the mean
values detract from the considerable variation in
sweat sodium concentration and sodium losses be-
tween players as illustrated in Fig. 2 showing calcu-
lated sweat salt losses during 90min training
sessions. It is, of course, important to remember
that these data have been determined from localized
collection of sweat from four sites on the body. From
the limited evidence available, this procedure may
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Fig. 1. The significant relationship between sweat rate and
drinking rate. Each symbol represents a different players.

Hydration for football
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(Shirreffs	2010)lead to overestimating the actual whole-body sweat
sodium losses by approximately 30–40% (Shirreffs &
Maughan, 1997; Patterson et al., 2000; Baker et al.,
2009) but it is one of only a few methods that can be
used in the field in typical training and match play
situations.

Current practice and practical recommendations for
football players training and playing in the heat
Water requirements

There are limited published data on the effects of a
body water deficit on performance in football
(McGregor et al., 1999; Edwards et al., 2007), and
there is no information on top-level players. How-
ever, it unlikely that, on average, any negative effects
would be seen until hypohydration reaches at least a
level equivalent to a 2% loss of body mass (Cheuv-
ront et al., 2003), and perhaps even greater losses
could be tolerated in cool environments (Cheuvront
et al. 2005).
From the data collected from football players, it is

apparent that many players match their drinking
sufficiently close to their sweat losses to restrict their
body mass losses to less than a 2% body mass
reduction, but this is certainly not always the case
(Maughan et al., 2004, 2005, 2007b; Shirreffs et al.,
2005, 2006; Shirreffs & Maughan, 2008; Kurdak
et al., 2010). Indeed some players, because of their
high sweat rates and/or because the gastric emptying
rate of carbohydrate-electrolyte containing sports
drinks may be slowed by the intermittent-type activity
of football games and training (Leiper et al., 2001),
raising the possibility that feelings of stomach fullness
may limit the volumes players can comfortably con-
sume, may not be able to drink a volume that would
keep body mass losses at these levels. Whether on not
these are the reasons for the higher body mass losses

reported in the literature is unknown, but when these
players are identified, it would be feasible to investi-
gate and identify the reason or reasons for the
occurrence. Then, depending upon what these are,
acceptance of current practices or identification of
new practices such as changing drink composition
may be warranted. Some further practical recommen-
dations have been previously suggested (Shirreffs
et al., 2004, 2006) and are given in Table 1.

Electrolyte requirements

As described above, there is substantial variation in
sweat sodium losses during football training and
match play. It seems as if the majority of the players
have sodium losses of o3–4 g during a training
session or match and as such it is not likely to be
essential that these losses are replaced during the
training session or match (Coyle, 2004). But for a
small minority of players some consideration must be
given to consuming drinks containing sodium during
the training sessions and matches.

Conclusions

From knowledge of the effects of water and electro-
lyte loss on athletes undertaking other forms of
activity and sport, it seems prudent to recommend
that football players training and or playing in the
heat consider the benefits of limiting their body mass
loss due to water loss during both training sessions
and matches to less that about 2%. However, the
activity pattern in football may make this recom-
mendation difficult for some players in many situa-
tions, in which case careful consideration must be
given to providing drinks that are palatable, encou-
rage drinking and reduce the likelihood of slowing
gastric emptying.
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Fig. 2. Calculated sweat salt losses during 90 min training sessions. Each column of data represents players at the same football
club being tested at the same time in the environments described in the x-axis. Each symbol represents a different player.

Shirreffs
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• Schweißrate	sinkt	mit	erhöhten	

Flüssigkeitsverlust	

• Wer	mehr	trinkt,	schwitzt	auch	mehr	

• (=	bessere	ThermoregulaHon	möglich!)	

• Individuelle	Unterschiede	

• Unterschiedliche	SituaHonen	-	Individuelle	

ReakHonen	-	Individuelle	Konsequenzen



Dehydrierung

• ↓	Blutvolumen	

• ↑	Plasmaosmolarität	

• ↑	Körperkerntemperatur	

• Hyperthermie	(Wärmestau,	ungewöhnlich	hohe	

Körpertemperatur)	

• ↓	KonzentraHon	

• ↑		Herzfrequenz

CBF during strenuous prolonged and maximal incremental exer-
cise to volitional exhaustion.

How Does Dehydration Reduce CBF?
Numerous mechanisms, acting independently or synergisti-

cally, are purported to regulate the CBF response to exercise
(34). Like other vascular beds, perfusion of the cerebral circula-
tion depends on the balance between perfusion pressure and lo-
cal vascular conductance; it is, however, unlikely that mean
arterial pressure per se accounts for the changes in cerebral per-
fusion during exercise (43). However, and consistent with the
available literature, strenuous exercise is coupled to a fall in ce-
rebrovascular conductance, concomitantly to elevations in in-
ternal temperature and reductions in the carbon dioxide
tension in arterial blood (PaCO2) (47,48); the latter a potent
substance invoking both vasodilation (increase PaCO2) and va-
soconstriction (decrease PaCO2) across the cerebral circulation
(50). Of note, in our present manipulations of hydration status,
was that body core temperature was elevated (~1°C) when de-
hydration developed during prolonged, submaximal and maxi-
mal incremental exercise, versus control (hydrated) exercise.

It has been shown that body hyperthermia induces nonmetabolic
hyperventilation (49) that in turn lowers PaCO2 and CBF
(3,26,33,38); restoring PaCO2, while hyperthermic, restores cere-
bral hemodynamics, even with high levels of minute ventilation
(21,26). Thus, dehydration promotes body hyperthermia and de-
creases CBF, at least in part by a hyperthermic-hyperventilatory
reduction in PaCO2.

DEHYDRATION-INDUCED REDUCTIONS IN PERFUSION
CAN AFFECT TISSUE AEROBIC METABOLISM

Dehydration can reduce aerobic exercise performance (4)
and aerobic work capacity (31). Central to the onset of fatigue
in both scenarios is the high internal and skin temperatures and
the aforementioned, exercise-dependent, reductions in regional
and systemic blood flow (Fig. 6). Reduced tissue blood flow
(and O2 delivery), in the absence of enhanced O2 extraction,
can suppress tissue aerobic metabolism. However, as discussed
subsequently, this physiological strain does not affect different
tissues equally and may not be present during low- or
moderate-intensity exercise.

Figure 6. Conceptual representation of the effects of dehydration on regional and systemic hemodynamics and aerobic metabolism. The combination
of dehydration, hyperthermia, and strenuous exercisemarkedly reduces cerebral (CBF), leg (LBF), and systemic (Q̇) blood flow. Dehydration-induced reductions in skin
blood flow (SkBF) compound the physiological strain by increasing heat storagewithin the body. The fall in CBF is coupled to a hyperventilation-induced fall in carbon
dioxide tension in arterial blood (PaCO2), whereas the fall in Q̇ is due to the progressive fall in cardiac stroke volume (SV) associatedwith elevations in heart rate (HR),
toward HRmax, and concomitant to the fall in end-diastolic volume (EDV), which is not compensated for fully by the reduction in end-systolic volume (ESV) volumes.
Reductions in EDV are coupled to a fall in venous return and realized via elevated sympathetic nerve activity (SNA) and circulating noradrenaline (NA), in addition to other
unspecified mechanisms. The fall in whole-body perfusion necessitates and enhances tissue and systemic O2 extraction to support aerobic metabolism. Although the
cerebral metabolic rate for oxygen (CMRO2) is well preserved, and unlikely to contribute to early fatigue during short-duration maximal and prolonged submaximal ex-
ercise, reductions in active-limb aerobic metabolism (and systemic aerobic metabolism) are likely candidates for a dehydration-induced early fatigue.

Volume 45 • Number 3 • July 2017 Dehydration, Perfusion, and Exercise 151

Copyright © 2017 by the American College of Sports Medicine. Unauthorized reproduction of this article is prohibited.

(Trangmar	et	al.	2017)

Hitzekrankheit

KRAMPF

Schmerzvolle	Muskelkrämpfe

Übermäßiges	Schwitzen

Extremer	Durst

Müdigkeit

ERSCHÖPFUNG

Kopfschmerzen

Gänsehaut,	Schüfelfrost

Übelkeit

HITZESCHLAG

SchweißprodukHon	stoppt

Verwirrung

Ohnmacht



Risiken	von	Dehydrierung

• Leistungsverlust	

• Verminderte	Erholungsfähigkeit	

• Gesundheit	

• Gallen-,	Nierensteine	

• Fieber	

• Kardiovaskuläre	Belastung	

• HarnleiterinfekHon??

(Trangmar	&	Gonzales-Alonso	2019)

Dehydrierung

• ↓	Ausdauerleistung:	>	2%	BW	Verlust	

• Schnellere	Ermüdung,	wenn	dehydriert	

• ↓	VO2max:	>	3%	BW	Verlust	

• ↓	O2max:	>	2%	BW	Verlust	bei	hohen	

Temperaturen	

• Kralsportler:	3-5%	BW	Verlust	

beeinträchHgen	anaerobe	Leistung	

nicht,	sehr	wohl	aber	

ThermoregulaHon



Dehydriert	ins	Training?

• ↓	Schweißrate	bei	gegebener	Körperkerntemperatur	

• ↓	BlutzirkulaHon	

• ↓	Schweißrate	

• ↑		Körperkerntemperatur	bei	Einsetzen	v.	SchweißprodukHon	

• ↑		Körperkerntemperatur	bei	Einsetzen	v.	erhöhter	BlutzirkulaHon	

• ↓	Maximale	Schweißrate	

• ↑	Anstrengungsempfinden

(Casa	et	al.	1999)

Vorher Nachher

Flüssigkeitsstatus

• Täglich	kontrollieren	(Training)	

• Gewicht	kontrollieren	und	

protokollieren	

• Auf	Durstgefühl	achten	

• Farbe	beachten	

• Individuell	austesten	(IM	TRAINING!!!)	

• Training	und	Wefkampf	können	

unterschiedlich	sein	(Stress,	…)



Schweißrate	besHmmen

• Wie	viel	soll	ich	trinken?	

• Gewicht	vorher	-	Gewicht	nachher	

• 45	kg	-	43.5	kg	=	1.5	kg	=	1.5	L	Verlust	

• Mindestens	dieselbe	Menge	(Verlust)	ersetzen	(ACSM	2007)	

• Getrunkene	Menge	berücksichHgen	

• Rehydrierung	ist	Teil	der	Erholung!

(Cheuvront	2014)

Trinken	-	Was?

• 2-7	%	Kohlenhydratgetränk	m.	Elektrolyten	(Salz)	

• 50	mmol/l	Natrium	

• Bes.	bei	4-6	Std	Belastung	wichHg	

• Sehr	salziger	Schweiß	bis	zu	3	g/500	ml	

• 200-300	ml	regelmäßig	(alle	10-20	Min)	

• Belastungen	bis	zu	30	Min:	Hydrierung	nicht	effekHv,	

notwendig	

• Wasser	&	Mineralwasser	nicht	ausreichend	um	Na-Verlust	

auszugleichen

	(Saris	et	al.	2003;	Racinais	et	al.	2015)



AkklimaHsierung

• …reduziert	negaHve	Effekte,	die	beim	Sport	in	der	Hitze	beobachtet	werden	

• Erste	Anpassungen	innerhalb	weniger	Tage,	vollständige	Anpassung	erst	nach	7-14	Tagen	

• Trainierte	Ausdauersportler	„vor“-akklimaHsiert	aufgrund	v.	Trainingsanpassungen	

• Gilt	auch	für	ältere	Sportler	(Kenney	et	al.	2021)	

• 100	Min.	Einheiten	am	effekHvsten;	empfohlen	60-100	Min	niedrige-mi*lere	Intensität	

• >	100	Minuten	kein	extra	Nutzen	(eher	Gegenteil	-	Belastung)	

• Bewegungsart	nicht	entscheidend	(Ausdauer,	Sprint	usw.)	

• Alternierendes	Training	in	Hitze	ausreichend	(nicht	täglich)	

• AkklimaHsierung	nur	vorübergehend	(1-4	Wochen	aufrecht)

(Périard	et	al.	2015)

(Maughan	&	Shirreffs	2004;	Wendt	et	al.	2007;	Nybo	et	al.	2014)

AkklimaHsierung

• Mehrere	Bewegungseinheiten	in	der	Hitze	führen	zu	Anpassungsprozessen	

• Trainierte	>	Untrainierte	

• Plasmavolumen:	kardiovaskuläre	Anpassung	(z.B.:	Schlagvolumen,	kardiovaskuläre	Stabilität)	

• Schweißrate	&	-sensiHvität	

• Blu~luss	zur	Haut	

• ↓	Natriumverlust	Harn	&	Schweiß		

• ↓	Körpertemperatur	in	Ruhe	&	↓	KörpertemperaturansHeg	

• ↓	Herzfrequenz	während	der	Belastung

Anpassung Dauer	[Tage]

↓	Abfall	HF	während	

Belastung
3-6

↑	Plasmavolumen 3-6

↓	Na-	und	Cl-KonzentraHon 5-10

↑	SchweißprodukHon	&	

-sensiHvität
7-14

↑	Gefäßerweiterung	

(VasodilataHon)
7-14

(Maughan	&	Shirreffs	2004;	Wendt	et	al.	2007;	Nybo	2014)



AkklimaHsierung

(Gibson	et	al.	2019)

Kleidung

• Leicht	bekleidet,	v.a.	bei	längeren	Belastungen	

• Lieber	zu	wenig	als	zu	viel	Kleidung	

• Kleidung	unterbricht	Hitzetransfer	an	die	

Umgebung	

• AtmungsakHve,	schweißabweisende	Kleidung	

• Schweißaufsaugende	Kleidung	erhöht	Hitzestress	

• KopÅedeckung,	wenn	sonnig	oder	heiter	

• Helle	Kleidung,	nicht	dunkle	

• Gibt	Wärme	ab	(Strahlung,	radiant	heat)

*Kalte	Temperaturen

(Gavin	2003)



Cooling

External	Cooling Internal	Cooling

Überhitzen	vermeiden	-	Cooling

• Pre-cooling	

• Peri-cooling	

• Cooling	von	innen	&	außen	

• Getränk,	Ice	Slurry	

• Umschläge,	Eisbad,	Ice	vest	(Racinais	et	al	2015)	

• RegeneraHon:	Rehydrierung	und	Temperaturregulierung	

(Cooling)	

• Aufwärmen	an	heißen	Tagen?	

• Nein	-	Erhöht	Risiko	v.	KomplikaHonen	

• Besser	Cooling	(Gonzalez-Alonso	et	al.	1999)

(Sarkar	2014)

(Chan	et	al	2019)



Cooling

• Ross	et	al.	(2011):	

• Zei~ahren	(Rad)	

• Äußere	und	innere	Anwendung	„NEW“	

• EffekHver	als	äußere	Anw.	alleine	„STD"	

• Kaltes	Getränk	(Eis)	&	kalte	Umschläge	

• Besserer	Leistung	„NEW“	vs	„STD“	

• Cooling-Effekt	s.	auch	Bongers	2014	&	2017,	

Zimmermann	et	al	2017

(Ross	et	al.	2011)

Hitze	Management

Bewegung	und	ein	akHver	LebenssHl	sind	die	

beste	Voraussetzung,	um	gegen	die	Hitze	

gerüstet	zu	sein.	

Ausreichende,	regelmäßige	Flüssigkeits-	und	

Elektrolytzufuhr	sind	notwendig	zum	Erhalt	der	

Gesundheit	und	für	die	Leistungserbringung.	

Überprüfung	vom	Flüssigkeitsstatus,	eventuelle	

Korrektur	vom	Sport	und	die	richHge	Auswahl	

der	Kleidung	reduzieren	die	Belastung	durch	

die	Hitze.

Training	zum	richHgen	Zeitpunkt	(=	nicht	in	der	

größten	Hitze)	reduziert	das	Risiko	für	

KomplikaHonen.	Ausreichende	AkklimaHsierung	

verringert	das	Risiko	ebenfalls.

Cooling	vor	(und	während)	der	Bewegung	hill,	

die	Körpertemperatur	niedrig	zu	halten	und	die	

Belastung	auf	den	Körper	und	den	

Leistungsabfall	zu	reduzieren.	

Die	richHge	Auswahl	der	Lebensmifel	und	

Getränke	unterstützen	die	Rehydrierung	und	

das	aufrechterhalten	eines	guten,	

ausbalancierten	Flüssigkeitsstatus.



Hitze	Management

Train	&	Drink	

Cool	

Rest	

RepeatAcHve!

TRAINING

Vorbereitung	
Voraussetzung

IntervenHon,	Maßnahmen

info@sportnutrix.com

Fragen?

@j_haudum sportnutrix


