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drated athletes, 
19% (44/231) 
were hypona-
tremic at the 
end of the event, 
11% (25/231) 
had a serum 
sodium <129 
mmol/L, and 7% 
(17/231) were 
diagnosed with 
EAHE. Among euhydrated athletes, 5% (41/827) 
were hyponatremic, 0.7% (6/827) had a serum 
sodium <129 mmol/L, and 0.6% (5/827) were 
diagnosed with EAHE. Among dehydrated ath-
letes, only 3.5% (38/1,077) were hyponatremic, 
none had a serum sodium <129 mmol/L, and 
0.2% (2/1,077) had EAHE.
	 Overall, 1.1% of athletes (24/2,135) were 
diagnosed with EAHE, 79% (19/24) of whom 
had serum sodium <129 mmol/L, and 71% 
(17/24) of whom had gained weight during the 
event.1

	 The International Marathon Medical 
Directors Association (IMMDA) recommends 
athletes drink to satisfy thirst.5 An accurate 
digital scale should be used to learn how to 
avoid weight gain during events. Athletes 
should be advised that lack of urine produc-
tion, even up to hours after an event is over, 
is not necessarily a sign of dehydration. The 
IMMDA recommends that for marathon par-
ticipants any weight gain constitutes justifica-
tion for a medical consultation.
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How common is symptomatic hyponatremia  
in endurance athletes?

Evidence-Based Answer
Among trained athletes completing a major endur-
ance event such as a marathon, triathlon, or 100-mile 
bicycle ride, 2% to 22% will develop a serum sodium 
concentration <135 mmol/L and approximately 1% 
will have exercise-associated hyponatremic enceph-
alopathy (EAHE) (SOR A, based on multiple cohort 
studies). Avoiding weight gain (a sign of overhydra-
tion) during an event should reduce the risk of EAHE 
(SOR C, based on expert opinion).

Endurance event athletes who drink ad libitum 
fluids will usually replace no more than 75% 
of net body water losses.1–3 “Pushing fluids” is 
a relatively recent cultural development among 
endurance athletes. Drinking with the goal of 
maintaining clear, copious urine is flawed advice 
because exercise may cause inappropriate antidi-
uretic hormone secretion.1

	 In a recent observational study of 96 nonelite 
marathon runners, 22% had biochemical hypona-
tremia at the completion of the event. None had 
serum sodium concentrations <129 mmol/L and 
none had symptoms. Hyponatremia was more 
common in participants who lost less than 0.75 
kg during the event (relative risk=7.0; 95% confi-
dence interval, 1.8–26.6) compared with partici-
pants who lost more than 0.75 kg.4

	 A review of 2,135 athletes in 8 competitive 
endurance events revealed that 11% became 
overhydrated (gained weight), 39% euhydrated 
(defined as up to 3% weight loss), and 50% were 
dehydrated (>3% weight loss). Among overhy-
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Signs and symptoms  
of hyponatremia include: 

	n	 Nausea  

	n	 Headache  

	n	 Muscle cramps 

	n	 Confusion 

	n	 Seizures


