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Being well hydrated is essential to a runner’s health and
endurance performance. Hydration is the act of replacing
bodily fluids that are lost, so our bodies can continue to
function correctly. Adequate hydration involves not only
getting enough fluid but achieving a proper balance of
electrolytes within our bodies. Endurance runners place
additional stress on their bodies through training and
competition. Because of this, fluid and electrolyte needs
are increased to maintain vital bodily processes while
supporting optimal endurance performance. This article
will cover topics including:

• roles of fluid and electrolytes in relation to endurance
performance

• factors affecting fluid-electrolyte balance
• risks of fluid-electrolyte imbalances
• recommendations for intake
• strategies to achieve optimal hydration

Fluid and Endurance Performance

Water plays a central role in maintaining many of the
body’s proper functions. Important functions include
temperature regulation, joint lubrication, digestion,
and waste elimination. While hydration is important for
everyone, runners must make fluid intake a priority to
remain healthy and strong through endurance exercise.

This can best be explained by understanding the
consequences of running on the body.

When running, you demand your body to work harder.
Your major muscle groups contract, your heart pumps
faster, and your lungs exchange air at a higher rate.
This increase in work creates heat and raises your body
temperature. When the body’s internal temperature
increases, it begins to sweat in order to regulate its
temperature.  This rise in body temperature during running
results in significant fluid losses through elevated rates
of sweating and breathing. If the fluid is not replaced in a
timely manner, runners can easily overheat – ultimately
compromising endurance performance and increasing the
risk of experiencing serious health issues. In fact, research
has shown that as little as a 2% loss in fluids among
endurance runners during exercise (which is a loss of
roughly 3 pounds in a 150-pound runner) can have these
adverse effects. While 3 pounds of weight loss seems
unlikely, the average amount of fluid lost during 1 hour of
running is 3 pounds without any fluid consumption. Thus,
fluid intake during exercise must be adequate, so runners
do not experience declines in endurance performance. On
the other hand, runners are also at risk of overhydrating in
efforts to compensate for fluid losses, which too can have
severe health consequences. To prevent health issues
and promote optimal performance, endurance runners
must strive to remain well hydrated throughout training,
competition, and recovery.

Electrolytes and Endurance
Performance

Electrolytes are minerals that are often characterized by
their ability to carry an electric charge when dissolved in
water. Located in the body’s fluid and cells, electrolytes
are key contributors in many essential bodily functions
including:

• conducting nerve impulses
• contracting muscles
• regulating blood pH
• maintaining fluid balance

Electrolyte levels must be balanced in order for the
body to work correctly. The key electrolytes in the body
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are sodium, magnesium, potassium, calcium, and
chloride. If the body experiences any deficiency of the key
electrolytes, it can impair endurance performance and
eventually result in negative health outcomes.

Endurance runners are at an increased risk of
experiencing electrolyte imbalances due to electrolyte
losses from sweating. This can be made worse if
individuals rehydrate solely with water, further depleting
their electrolyte levels. Common signs of low electrolyte
levels that occur during running include muscle cramping
and side stitches. If electrolytes are not replaced, the
effects can become more severe. With this in mind, it is
essential that endurance runners prioritize electrolytes
alongside fluid intake to achieve optimal hydration
during training, competition, and recovery. Specific
recommendations and tips on how to do so will be
discussed in the following sections of this article.

Factors Affecting Fluid-Electrolyte
Balance

There are several factors that affect a runner’s fluid
and electrolyte balance. For example, the amount of
sweat lost during exercise will play a role in determining
the amount of fluid and electrolytes that are needed
to replenish the body. For individuals who are heavy
sweaters, more fluid and electrolytes (especially sodium)
will be necessary to support endurance performance and
overall health compared to individuals who are less prone
to sweating. Details on how to calculate fluid loss and
adjust accordingly are provided later in this article.

Climate also affects fluid and electrolyte balance. In
general, running in hot climates, regardless of whether
they are dry or humid, will increase fluid and electrolyte
needs. This is because runners lose additional fluids and
electrolytes through increases in sweating caused by
hot environments. Thus, drinking more fluid assists with
better temperature regulation and endurance performance
in hot climates. Surprisingly, fluid and electrolyte needs
are also increased when running in cold, dry climates.
This is because breathing increases, allowing additional
fluids to be lost through respiration. Sweat rates can also
increase in cold, dry environments as the heat created
from exercise becomes trapped within a runner’s warm
clothing. These are important considerations to remember
when making a hydration plan.

Altitude is another factor to consider when striving to
remain well-hydrated. Research has shown that runners
become dehydrated more quickly when running at higher
altitudes. This is because the rate of breathing increases

due to less oxygen availability at higher elevations.
Remember to keep the altitudes of your training and
competition environments in mind when assessing your
fluid and electrolyte needs.

Finally, a runner’s level of fitness may also influence
their hydration status. In general, new runners that are
not used to intense exercise often experience lower
rates of sweating, but higher rates of breathing during
exercise than trained runners. Because these factors
affect fluid and electrolyte balance in opposite directions,
it is essential that runners calculate fluid losses after
exercise to determine their exact needs.

Risks of Fluid-Electrolyte
Imbalances

Fluid-electrolyte imbalances can be associated with a
variety of health conditions, but the two main issues facing
runners are dehydration and overhydration.

Dehydration isa condition of losing more fluid than is
taken in. It is common among endurance runners due to
frequent, vigorous, and long bouts of exercise. In the early
stages of dehydration, there are no major health risks.
However, mild dehydration can have negative impacts on
endurance performance by slowing a runner’s pace and
decreasing coordination. Mild dehydration can be identified
by being able to recognize these common symptoms:

• Thirst
• Fatigue
• Dry mouth
• Dark-colored urine
• Dizziness
• Headache
• Muscle cramping

If dehydration progresses to moderate and severe stages,
symptoms often escalate to nausea, confusion, and
even lethargy. At the point of severe dehydration, organ
damage or even death could occur. It is vital that runners
stay ahead of dehydration – not only to achieve optimal
performance, but to prevent the development of serious
health risks.

Overhydration, known as hyponatremia, is often caused
by drinking too much water. It is a serious condition that
occurs when the body’s sodium levels are too low. The
resulting fluid-electrolyte imbalance can cause headaches,
confusion, nausea, and fatigue in mild cases or quickly
progress to seizures, coma, or even death in severe
cases.
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Because endurance runners have higher fluid needs than
the average person, this group is also at higher risk of
experiencing hyponatremia through well-intentioned efforts
to remain hydrated. With this in mind, it is imperative
that runners balance their water intake with sources of
electrolytes as well. Keep reading to find out how this can
be accomplished.

Fluid and Electrolyte
Recommendations for Endurance
Runners

Determining fluid and electrolyte needs as an endurance
runner can be challenging because there are a variety of
conflicting recommendations. With this in mind, Tables
1, 2, and 3 provide the current evidence-based fluid and
electrolyte recommendations for before, during, and after
endurance exercise. It is recommended that you use these
guidelines as a starting point to create a personalized
hydration plan. Keep in mind that many factors influence
a runner’s fluid and electrolyte needs including body size,
sweat loss, running climate, running altitude, and level of
fitness.  

As you create a personalized hydration plan, pay attention
to your body’s responses, and fine-tune your approach
accordingly. This will ultimately result in a hydration
regimen that allows you to feel and perform your best.

Table 1. Fluid and electrolyte recommendations before
exercise

Fluid Recommendation Electrolyte
Recommendation

Two to four hours before
exercise, runners should
drink 0.07 to 0.14 ounces
(oz) of fluid for each pound
(lb) of body weight. You
should be comfortably full
when you begin exercise. 

 

Most pre-exercise
hydration should come
directly from water.
If you would like to
consume a sports drink
with carbohydrates and
electrolytes, do so within
an hour of exercise.

Fluid Recommendation Electrolyte
Recommendation

If you tend to be a heavy
sweater or are exercising
in a hot climate, your
needs may be closer to
0.14 oz of fluid per lb of
body weight. However, if
you are going for a shorter
run or do not sweat as
much, you can drink closer
to 0.7 oz per lb of body
weight. You can always
adjust the amount you
drink before your next run
if you find that you need
more or less.

 

If you are doing a morning
run and do not have time
to hydrate 2 to 4 hours
before exercise, drink at
least 6 to 8 oz of water
when you wake up. It is
also important that you
remain well-hydrated the
day before your morning
run.

 

Example: A 150 lb
individual should drink
between 10.5 to 21 oz of
fluid, 2 to 4 hours before
exercise.

To convert this to cups,
divide the number of oz by
8 (8 oz = 1 cup).

This is roughly 1 1/3 to 2
2/3 cups of water for a 150
lb individual.

 Table 2. Fluid and electrolyte recommendations during
exercise
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Fluid Recommendation Electrolyte
Recommendation

Drink 4 to 6 oz of fluid
every 15 minutes
throughout exercise.

 

As a good rule of thumb,
one big gulp is about 1 oz
of fluid.

If you are exercising
for less than an
hour, electrolyte
supplementation is not
necessary.

 

If you are exercising
for more than an
hour, supplement with
electrolytes. Products
with both electrolytes
and carbohydrates will
be most advantageous
to performance. You can
choose a sports drink,
electrolyte powder, gels, or
gummies. Salty foods such
as pretzels and crackers
can be a good option too.

 

If you are a heavy sweater
or are exercising in a hot
climate, make sure your
electrolyte source is rich in
sodium. Individuals in this
category should consume
roughly 300-600 milligrams
of sodium per hour during
prolonged exercise.

Table 3. Fluid and electrolyte recommendations after
exercise

Fluid Recommendation Electrolyte
Recommendation

To assess fluid loss, weigh
yourself before and after
exercise. Any change in
weight is reflective of a
change in fluid status.

 

For every lb of weight lost,
rehydrate with 16 to 24 oz
of fluid. If you have gained

Electrolyte replacement
after exercise is dependent
upon the amount of fluid
lost during exercise. If
you find that you have
to replace a lot of fluid
to maintain your pre-
exercise weight, add an
electrolyte beverage in

Fluid Recommendation Electrolyte
Recommendation

weight, this is an indicator
that you are overhydrating
during exercise.

alongside your water to
avoid hyponatremia.

 

Your post-exercise meal
can also contribute
towards meeting your
electrolyte needs.
Because sodium is
the main electrolyte
lost through sweating,
prioritize salty foods after
exercise. Consuming a
balanced diet of whole
grains, dairy products,
fruits, vegetables, and
nuts/seeds will help
replenish the rest of your
electrolytes.

These recommendations apply to all running durations –
whether you are completing a short or long run. However,
if you are planning to run a shorter distance (3 miles or
less) and do not want to carry fluids during your run, just
make sure that you hydrate before your run and replenish
your fluid and electrolyte stores after your run by following
the guidelines provided in Tables 1 and 3.

Strategies to Achieve Optimal
Hydration

While the formal fluid and electrolyte guidelines provide
runners with valuable technical information, it can still
be difficult to implement and personalize these concepts
in practice. Here are some strategies to assist you in
achieving optimal hydration throughout endurance
exercise:

• Practice! If you want to perform your best during
competition, you need to practice your hydration plan
in training. Try different electrolyte products, and
practice drinking enough fluid before and during your
run. If you find you are unable to drink enough fluid
during exercise and notice symptoms of dehydration,
practice increasing the amount of fluid you drink
each time you run. You can train your stomach to
tolerate more fluid as you go. This can be by as little
as drinking an extra ounce (1 big gulp) of fluid during
each hour of your run until you reach your hydration
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goal. Adjust your plan as needed depending on your
body’s responses.

• Find a way to carry fluid with you while you run.
Choose a backpack, vest, belt, or any other method
that allows you to hydrate while exercising. Get used
to using this tool in training.

• If you are preparing for a long run, drop off a bottle of
water or sports drink along the route you will run, so
you do not have to carry all of your fluid at once. You
can leave it in a bush or behind a rock, so nobody
takes it. You can also plan a route that passes by a
water fountain, so you can stop for a refill.

• Alternate between drinking water and an electrolyte-
containing beverage while running. This will help
maintain your fluid-electrolyte balance during
exercise.

• If you find it difficult to drink while running, take the
time to slow to a walk and rehydrate. Walking will
make drinking much easier. You will lose more time
from becoming dehydrated than you will to take
quick hydration breaks.

• Rotate using the electrolyte products that you like, so
you do not get sick of them. If you only like a single
product, try rotating flavors to provide more variety.

• Do not waste water by pouring it on your body! Our
bodies cool most efficiently from the inside out. If you
begin to overheat, drink up.

• You still need to hydrate when running in the cold.
Because our bodies do not become as thirsty in
cooler climates, you may have to drink according to
schedule rather than thirst. Set a timer on your watch
if you need the reminder to hydrate.

• Pay attention to the color of your urine as an
indicator of hydration status. When adequately
hydrated, your urine should be pale yellow – similar
to the color of lemonade. If your urine is clear, you
are likely drinking too much. If it is dark, resembling
the color of apple juice, you need to drink more.
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