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During the summer months, those who exercise vigorously (especially outdoors) would

be well suited to ensure their nutrition and hydration strategies are modified accord-

ingly. When working out in high heat and/or humidity the body must accommodate

to deal with thermo regulatory strain. High heat greatly increases sweat rate, and consequently

mineral loss (particularly electrolytes) from sweat. With concurrent high heat and humidity,

thermoregulatory strain increases exponentially as heat loss via evaporation rapidly declines.

Thermal strain combined with the accelerated loss of essential minerals increases the risk for

heat-related illness such as heat cramps, heat exhaustion or heat stroke. Interestingly, cold tem-

peratures do not seem to affect performance to the same degree, unless combined with wind chill

or rain, which may induce hypothermia. Scientists have determined that a relatively cooler tem-

perature range of 50-54°F is actually optimal for elite-level endurance athletes as it aids in tem-

perature regulation. 

       If heat dissipation is limited as seen while training in the heat and humidity, the loss of bodily

fluids via sweat results in a reduction in blood plasma and a subsequent drop in stroke volume,

cardiac output and maximal aerobic capacity (VO2max). Training in the heat can also affect the

brain and its functions as a central governor of the body. Elevation of core and brain temperature

is believed to have an effect on neurotransmitters which may expedite the perception of fatigue

(higher rate of perceived exertion [RPE] levels) when compared to training in moderate temper-

atures. The accelerated perception of fatigue can be mediated with appropriate hydration strate-

gies, carbohydrate (CHO) intake, and electrolyte intake/supplementation.
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Baseline strategies for training in the
heat and humidity this summer:

•Pace: Gradually increase intensity and training
volume to provide for adequate acclimation
(7-12 exposures)

•Fluids: Consume fluid equal to 125-150% of
losses experienced during training for proper
rehydration with proper osmolarity 

   – 16-20 oz directly prior to exercise; 
16-32 oz/hour of training; 20 oz/lb 
lost following exercise

•CHO and electrolytes: CHO-electrolyte
beverages can optimize fluid absorption and
prevent central fatigue (6-8% CHO) 

   – Primary electrolytes lost in sweat 
include sodium, chloride, potassium, 
calcium and magnesium 

   – 20-70 g/hour of mixed CHO sources 
for intense training and competition 
lasting 90 min

•Sodium: Losses can range from 200-1,700
mg/L of sweat depending on the degree of
heat acclimation 

   – Ingest 500-700 mg per hour of 
activity in hot environments

       One may think that no major changes need to be made

to dietary intake if heat acclimation has already been

 obtained – but this is not the case as sweating rates (and

consequent mineral losses) actually increase with heat

accli mation. As ambient temperature increases, cooling

via convection is reduced, so another form of thermo -

regulation, perspiration/evaporation, must increase to

 expedite cooling. The quicker an individual starts to sweat

indicates they are more adapted to the heat. Sweating rates

among athletes can range from 0.5-2.0 L/hour. Heat ac-

climation is attained by training at high intensities (70%-

100% of VO2max) in a hot environment over a course of

a few weeks (approximately 7-12 training sessions). With

heat acclimation the participant may experience an in-

crease in blood volume, sweat gland size/activity, sweating

rate and capacity for hot blood from the core to disperse

to the skin for accelerated cooling. These factors certainly

help deal with thermoregulatory strains but adequate, and

potentially elevated, mineral intake may still be required –

especially for those who engage in high-volume training

outside or who are heavy sweaters.
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  Sodium: Excess sodium losses are the primary
threat with training during the summer. As men-
tioned previously, losses can range from 200-1,700
mg/L of sweat. Research suggests ingesting 500-
700 mg per hour of  activity in hot and humid envi-
ronments. Meeting sodium requirements is
generally no issue among Americans with its use as
a flavor enhancer and preservative in various foods.
Some vegetables as well as milk contain naturally-
occurring sodium but most additional needs can be
met with a well-formulated sports drink or elec-
trolyte tablets. 

  Potassium: Potassium losses capable of creating
physiological issues are not common simply from ac-
celerated sweating rates, unless the individual is tak-
ing certain medications which increase losses in urine
or they are dealing with diarrhea or vomiting from
sickness. Nonetheless, potassium is an important
mineral-based electrolyte that works synergistically
with sodium to regulate nerve and muscle activity
so some attention to adequate intake is advised.
Good sources of potassium include avocados, sweet
potatoes, spinach, coconut water, white beans, and
well-formulated sports drinks or electrolyte tablets. 

  Magnesium:Magnesium is another important elec-
trolyte commonly provided in sports drinks for train-
ing in the heat. Losses during intense, prolonged
training in the heat can induce a mild deficiency so
good dietary sources such as spinach, dark choco-
late, almonds, avocado, figs and bananas should be
a go-to as available during the summer.

  Zinc: Minor zinc deficiency is relatively common
among athletes and those who engage in vigorous,
high-volume training programs. Research has
shown that notable losses are experienced in urine
and sweat among endurance athletes who train in
hot environments, and  female athletes in particular

are at risk for acute deficiency as their storage ca-
pacities are lower. This risk is exacerbated further
among vegetarian  athletes (making female vegetar-
ians at the greatest risk) due to a low absorption rate
when consumed in plant foods. An altered zinc sta-
tus will compromise immune function, basal meta-
bolic rate and even thyroid hormone function; all of
which have a significant impact on performance.
Therefore, good  dietary sources such as oysters,
beef, almonds, pumpkin seeds, chicken and chick-
peas should be sought out. 

  Iron: Inadequate intake of iron is the most common
among all of the essential minerals. It helps facilitate
oxygen delivery and energy (ATP) production during
exercise. Research has shown that needs among
those who exercise frequently may be up to 70%
higher than those who do not exercise due to phys-
iological variances such as higher red blood cell mass
and increased losses via sweat. Further losses may
be expedited due to mechanical reasons such as re-
peated impacts during sprinting foot strikes. Risk
for deficiency is higher in vegetarians and females
due to lower iron absorption rates in non-heme
sources and the menstrual cycle, respectively. Good
food sources include beef, chicken, oysters, tofu,
lentils, and cashews. 

A few other minerals are important for supporting ex-
ercise performance but are not necessarily expedient
to reducing the strains of training in the heat in humid-
ity such as selenium (antioxidant to support immune
function and reduce free radical damage), calcium
(serves key functions during muscular contractions,
losses are incurred in sweat) and copper (functions
with iron to form red blood cells and aid oxygen deliv-
ery). Including the aforementioned as well as food rich
in these nutrients will enhance performance and re-
duce risk when training throughout the Summer.

With intense summer training the following minerals may require extra attention:
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Blood Pressure Apps – Could they Supplant Arm Cuffs in the Future?
       A team of scientists recently created
an app and associated hardware for
smartphones to measure blood pressure –
with an accuracy that purportedly rivals
standard arm-cuff devices. The desire for
this undertaking stemmed from the facts
that cuff devices for blood pressure meas-
urement are often perceived as relatively
cum bersome and inconvenient, and cur-
rent mobile device apps are purported
to lack adequate accuracy. 
       The new technology, published in
 Science Translational Medicine, also in -
cludes a discovery of a more convenient
measurement point – the transverse
palmer arch artery at the fingertip. The
hardware uses two sensors: an optical
 sensor on top of a force sensor. The
mechanism is housed in a 1cm-thick case

attached to the back of a smartphone.
The user holds the phone at heart level
and presses their fingertip against the
 sensor while the associated phone appli-
cation provides feedback to ensure
appropriate finger pressure. 
       The research team suggests their in -
vention could provide patients worldwide
a convenient assessment option which
requires less expertise than a standard
blood pressure cuff. They also hope to
continue to improve its accuracy and to
pursue more comprehensive testing based
on the standard protocol of the Associa-
tion for the Advancement of Medical
Instrumentation. They also suggested
that future iterations could be as thin as
1mm and coalesce with a protective case
for the phone.

http://www.ncsf.org/continueded/onlineceu.aspx



