FITNESS
and health

Hot Weather Rowing

By David F. Thomashow, M.D., PA.

Water, water, everywhere,

And all the boards did shrink;

Water, water, everywhere—

Nor any drop to drink.
The Rime of the Ancient Mariner
Samuel Taylor Coleridge

F ew rowers have the luxury of being
able to imbibe of the water on which
they {loat. Where 1 rowed in college, one
couldn’t touch, much less drink, the water.
Although ambient temperatures may be
several degrees cooler on the water than
inland, heat-stress syndromes can occur
both in competitive and recreational row-
ers. The intent of this article is to acquaint
the reader with the varied clinical disor-
ders associated with excessive heat expo-
sure.

The medical syndromes resulting from
heat swress are varied. They range from
“heat cramps” and “hear syncope” (faint-
ing) at the more mild end of the spectrum
to “heat exhaustion” and “hear stroke™ at
the more severe extreme. Although I will
uy to provide some practical advice, it is
of the utmost importance to remember
that heat exhaustion and swoke are poten-
tially catastrophic events which are dif-
ficult for even well-trained physicians to
diagnose and manage.
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The development of these disorders
need not be abrupt and dramatic. indeed,
in healthy young athletes with strong car-
diovascular systems, the process may in-
sidiously progress over several days 10 a
week. The presenting symptoms need not
be muscular. One group of military recruits
with heat stroke initally presented with
psychotic behavior and were hospitalized
on psychiatric wards before the correct
diagnosis was made. Many did not survive
the error.

With the increasing popularity of recre-
ational rowing, it is equally imporant w©
remember that the excessive hear gener-
ated by working muscles must be transfer-
red from the body’s core to the skin surface
where it can be dissipated to the environ-
ment, and this wansfer requires an intact
cardiovascular system. Atherosclerosis
(hardening of the arteries) interferes with
this process. Those ar greatest risk are in-
dividuals with diabetes, hypertension, a
history of cigarette smoking (even those
who have quit), a genetic tendency (i.e.,
a strong family history) and more elderly
rowers. These conditions do not preclude
exercise, but it is only common sense that
if any of these criteria are mer, an evalua-
tion by an intemist or family practitioner
is in order before embarking on an exercise
program, and increased caurion is indi-
cated during times of high environmental
temperature and humidity.
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Heat Cramps

Cramps tend o occur in healthy,
acclimatized subjects who can rolerate
work in the heat for extended periods of
time. Those muscles most heavily used in
the exercise are most likely 1o cramp, and
the cramps tend to develop while cooling
down or an hour or so later in the day. It
is believed, although the precise mechanism
is unclear, that they are caused by an insuf-
ficient replacement of sodium salt despite
adequate volume (water) intake. Usually
the patient is “hyponatremic” (i.e., has a
low blood sodium level). None of the sys-
ternic symproms of heat exhaustion are
present. The appropriate treatment is,
specifically, sodium salt replacement in ad-
dition to water to replenish the volume
lost with excessive sweating,

Heat Syncope

Even a perfectly healthy person can feel
“a bit faint” if he stands up too quickly
after being seated for a prolonged period
of time. In the heat, blood vessels dilate
and blood can be trapped in the veins of
the lower extremities. While actively row-
ing, the vigorous contraction of the leg
muscles will prevent chis “pooling” of
bleod, but it could easily occur even dur-

' ing a few moments of rest in the boat

before docking. Compounded by fluid
losses from sweating, a decrease in
adequate returnt of blood to the heart
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- Preventing Heat Disorders

* Try to drink as much water as you feel
comfortable with before, during, and
after practice. If rowing in more than
one race in hot weather, rest in the shade
and drink water as you can between
races. {The colder the water, the quicker
the rate of absarption from the digestive
tract.}

- » Sugar hinders water replenishment. In

hot weather, water is the most effective
replacement fluid. If you do use a com-
mercial “sports beverage™ or juice, it
should be diluted with water to decrease
the concentration of sugar.

= Never take salt tablets. Salt tablets are
irritating to the stomach, can increase
the danger of dehydration and potassium
loss, and can cause diarrhea (and
Jurther dehydration).

» Wear light, loose-fitting clothing while
exercising. Remove clothing when it gets
wet (wet clothing reduces the skin’s abil-
ity to coal).

would cause a fall in blood pressure and
result in severe dizziness or even a brief
loss of consciousness (syncope). In addi-
tion, low body potassium stores resuiting
from excessive losses in sweat and urine
not only directly lowers blood .pressure,

but also impairs the response of the arteries
to hormones released during exercise that
normally serve to help mainwin blood
pressure. All of the above problems are
exacerbated in persons with cardiovascu-
lar diseases, and, thus, can be a greater
hazard among recreational rowers. In gen-
eral, the dizziness or finting is momen-
tary. Rest and fluid replenishment is usu-
ally adequate treatment; however, heat syn-
cope may be a warning that serious potas-
sium depletion is occuring. In the oider
rower it would be prudent to take several
days off, vigorously replenish potassium
and let a physician know what occurred.
In the younger rower, who reaily should
nat faint under any circumstances, syn-
cope should be taken as an even more seri-
ous event, and should prompt a medical
evaluation with the determination of a set
of bloed electrolytes (salts including
sodium and potassium). Under no cir
cumstances should “salt tablets™ be ad-
ministered, and the athlete should be
closely observed for evidence of heart
rhythm abnormalities.

Heat Exhaustion

This is a potentiaily life-threatening con-
dition not at all uncommon among other-
wise healthy young athietes subject to vig-
orous, prolonged exercise in hot environ-
ments. The symptoms are usually extreme
weakness, headache, nausea, vomiring and

muscle cramps. The victim may appear
pale and have clammy skin; low blood
pressure and a rapid heart rate may be
present. The presenting picture, however,
can be more subtle with only decreased
performance, muscular incoordination or
emotional changes ranging from impaired
judgement to frank psychosis as harbin-
gers of more severe cardiovascular events.
Low body potassium plays a critical role
in many aspects of this syndrome. With
continued exposure to heat, the body be-
gins to “acclimatize.” This involves very
specific hormonal changes culminating in
very high, sustained levels of a hormone
called aldosterone that is secreted by the
adrenal glands. Aldosterone acts both on
the sweat glands and on the kidneys and
causes retencion of sodium salt and water
in an effort to prevent excessive dehydra-
tion and maintin blood pressure. How-
ever, any changes in the body’s steady-state
results in “trade-offs.” In effect, you cannot
tob Peter to pay Paul. In this instance the
increased absorption of sodium salt is com-
pensated for by an increased loss of potas-
sium salt in both sweat and urine as was
previously alluded w under “heat syn-
cope.” Both the sweat glands and the kid-
neys are forced to make this exchange by
the presence of high levels of aldosterone.
In this regard, sodium “salt wblets” are
miniature time bombs. Consumption of
sodium salt actually increases the already
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Potassium content of foods useful
for oral replacment therapy

Potassium content

Food Unit {mg) {mEg})
Ak cup 350-355 373
Meac, fish, powliry ez 300-540 (avg 190) 975 (avg)
Fruits
Apneets, dned Bhalves
fanana Usmalk
Ganualoupe Yacup
Figs, dred 3
Qrange Imediurn  300-490(avg 380}  9.5(avg}
Prune juice Soz
Grapetrui juice 8oz
Crange jusce 8oz
Raming Vicup
Vegetanles
Artichoke i
Beans
White, cooked L2 cup
Lima, cooked Ve qup
Canned, nopork Y cup 300-500 (avg 360)  Save)
Vegetabie puce Boz
cockeal
Tomazo juice 8oz

large potassium losses. Mild to moderate
potassium depietion will cause weakness
and farigue. Severe depletion can result in
fatal heart irregularities which are probably
the cause of most military training camp
sudden deaths.

Remember, heat exhaustion is a serfous
medical condition. The affected rower
should be examined in an emergency room
serting. To return home or to a dormitory
room alone is to invire disaster.

Heat Stroke

Hear stroke is a fulminant condition (de-
veloped suddenly and severely) with
higher than 75% morality. It is charac-
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terized by abnormalities of multiple organ
systems including seizures, coma, bleed-
ing, liver failure, pancreacic failure, heart
failure and renal failure. Kidney failure re-
quiring dialysis is particularly commen
even among young, previously healthy in-
dividuals. Potassium depletion, once
again, is the rule and increases the risk of
heart and kidney dysfunction. Practical ad-
vice is relevant only in terms of prevention.
The restriction of water on the belief that
deprivation while training enhances an
athlete’s toughness is criminal. The use of
pure sodium salt substitutes rather than
balanced electrolyte supplements is ar-
chaic. Among lightweight carsmen con-
strained to make weight, the unmonitored
use of a sweat room and failure to replenish
potassium is most dangerous. The use of
diuretics is unethical and indefensible.

Even in skilled medical hands with hos-
pitalization in an intensive care unit, most
patents with heat stroke die.

Summary

I would emphasize two common rules
of thumb in the approach to exercise in
the heat. First, in the recreational rower,
the presence of atherosclerosis, diabetes,
or high biood pressure does not preclude
exercise any more than does advancing
age, but does necessitate close periodic
medical evaluations; restriction of exercise
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to the coolest parts of the day (usually
early morning); cessation of exercise dur-
ing particularly severe heat spells {put your
ergometer in an air conditioned room and
pretend it's February), and careful auen-
tion to fluid and electrolyte replenishment.
Second, in younger athletes any symptoms
of heat stress, regardless of how slight, can-
not be ignored. Peer and coach-imposed
pressure, as well as the self-imposed pur
suit of excellence, can lead to continued
exertion in the face of deteriorating perfor-
mance and progressive metbolic deterio-
ration. Under severe heat-humidity condi-
tions, he who tums and rows away may
well live to row another day.

For a more detailed discussion, an ar-
ticle detailing the energy systems used
in competitive rowing and a more com-
prehensive review of the physiology of
exercise in the heat are available on re-
quest from AMERICAN ROWING.

Dr. David Thomashow is a board certified internist
and ncphrologist. He is a member of Sports
Medicine Consultations, a multidisciplinary prac-
tice specializing in infury treatment and preven-
tion, located in Englewood, New Jersey, and is the
medical advisor to Adidas running, track and field.
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