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Hydrating the Hypo-active

Recently, on Good Morning America, I did a segment on beverage choices for hot summer days, comparing and contrasting the relative merits of old and unglamorous stand-bys such as water, with various ‘sports’ drinks such as Gatorade and Powerade.  My basic conclusion was that sports drinks are to drinking what Humvees are to driving. Let me explain.

Most people driving Hummers are much more likely to take them over suburban speed-bumps than on safari in the Serengeti.  The typical Humvee owner will spend much more time purposefully parallel parking on a street in LA or Manhattan than transporting sedated, radiocollared muskoxen across the Mongolian steppes.

None of which is to say that Hummers are not the biggest, baddest (meaning best) all terrain, off-road vehicles $50,000 can buy.  It’s just that the gas consumption is real, and the off-road adventure, generally, a fantasy.

And that’s the way it is for Gatorade, too.  (And Powerade, while we’re on the subject).


Just as Hummers may in fact be impressive off-road, it may well be true that Gatorade, and perhaps its competitors, are impressive in the parched badlands of genuine dehydration.

There is, I am told, good research to substantiate the claims that Gatorade and perhaps related beverages are uniquely effective for ‘rehydration,’ meaning restoring lost water to a dried out body.  When I say “I am told,” I mean it quite literally.  The companies that make sports drinks were apprised of the Good Morning America segment before it aired, and invited to send their comments in to the ABC producers.  A scientist at one of the companies also sent comments directly to me.

I was not surprised to hear a spirited defense of sports drinks from someone working for the food industry.  I was, however, a bit surprised to hear more about the research of rehydration from academic colleagues funded by those same food companies after the segment aired; especially surprised that the informational update sounded rather like admonishment.

So I too a look at the published medical literature on rehydration.  There has, indeed, been some research- by groups in Georgia and Nebraska here in the US, as well as in England, Brazil, and Japan.  Some especially pertinent work has been done by the Thermal and Mountain Medicine Division of the U.S. Army Research Institute of Environmental Medicine.  No doubt, more and perhaps good science on the subject is proprietary, in private files at Pepsi (makers of Gatorade). 

For the most part, this research shows exactly what one would expect.  When athletes, soldiers, or lab animals sweat profusely for extended periods of time, they lose both water and the body salts we call electrolytes.  Beverages that replenish both may offer advantages over beverages that only offer the water.  

But these advantages- better repletion of the body’s losses, and perhaps enhanced physical performance as a result- are highly contextual.  They are seen only in circumstances where drinking, but not eating, is accessible over an extended period of exertion and sweating.  


Now, to be honest, this is fairly intuitive.  You don’t need any particular nutrition expertise to know that we all must consume calories and sodium, and a great deal else, along with water, to sustain ourselves.  Usually, we get the water from drinking and the rest from eating.  But if not allowed to eat, putting salt and calories into what we drink starts making rather good sense.

But how often do most of us endure extended periods of profuse sweating without access to food?  And under such circumstances, should they ever arise, how likely is it that we will happen to have a bottle of Gatorade handy?  Should this confluence of events overtake you, but all means drink up.

But otherwise, step away from the bright and artificial glow emanating from those bottles, and nobody will get hurt.

We live in a society subject to epidemic obesity and diabetes, not rampant dehydration.  We consume too many calories, too much sugar, and too much salt- not too little.  And there is food everywhere we go, all the time.  In fact, to find yourself salt-deprived and out of food, you might well have to take that Hummer of yours to those Mongolian steppes.

An 8 oz bottle of Gatorade (good luck finding one of those!) provides 50 calories and 110 mg of sodium.  The bottles I find everywhere I go are 20 oz.  If you were to consume one of those every day, instead of water, the annual difference in calories would tally to over 40,000.  If your activity level and other calories were constant, daily intake of Gatorade instead of water could mean a ten pound weight gain in a year.


So I don’t doubt the science of Gatorade and related sports drinks.  They may well be exceptional hydrators under circumstances of duress and deprivation.   But the major market for Gatorade is not the athletic elite, fire fighters, or octogenarians enduring heat waves.  The market for Gatorade- found in every supermarket, convenience store, and mini-mart, is clearly- all of us, all the time.  After all, we don’t find protective gear for firemen at every Gap.  If we intend a specific audience of consumers, we should act accordingly.  But if only those who might actually benefit from sports drinks consumed them, it would be a drastically less profitable business.


The take-away message in all this is that the most dangerous food additive of all may be misleading information.  Food marketing is the practiced art of true lies.  Yes, Lucky Charms cereal is fortified with vitamins and minerals- but you don’t actually need a bowl full of sugar, artificial coloring and marshmallows to obtain those nutrients.  Yes, Gatorade might be useful for Lance Armstrong riding in the Tour de France.  But it’s peddled to those doing no pedaling- but rather watching others exert themselves from the comforts of a couch.


At a time when even the American Beverage Association board is considering voluntary restrictions on soda sales in schools in deference to the rising toll of childhood obesity, we simply have no business marketing sports drink fantasies to the masses.  Water may lack glamour, but it also lacks calories, sugar, and salt you almost certainly don’t need.  And it has been hydrating Homo sapiens reliably for countless generations- or we wouldn’t be here.


Drink water.  As for sports drinks, by all means put them in the cup holders of your Hummer, and save them for your next trip to Mongolia.  They’ll keep.

-fin
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Soft drink industry weighs restrictions on school sales

Caroline Wilbert, Cox News Service, July 26, 2005

ATLANTA ​ With pressure from health advocates mounting, Coca-Cola, Pepsi 

and the rest of the soft drink industry are considering a voluntary ban on 

carbonated soft drinks in elementary and middle schools and restrictions on 

sales in high schools.

Industry leaders are expected to vote on the issue this week during a 

conference call of the American Beverage Association's board, say several 

people familiar with the trade group's discussions.

The policy would mark a significant shift in strategy for the industry, 

which has fought proposed school vending-machine restrictions in state 

legislatures and local school districts.

If the current proposal passes, it would ban soft drinks in elementary and 

middle schools during the school day and require that at least half the 

slots in high school vending machines be devoted to healthier drinks, such 

as water and juice.

Representatives from the ABA and the beverage companies declined to comment 

about the specifics of the proposal Monday. Coke spokesman Dan Schafer said 

the Atlanta-based company "would give serious consideration to any industry 

proposal."

While the new rules might please some health advocates, others argue that 

soft drinks should be banned entirely from schools, including high schools. 

Health advocates have argued that it is irresponsible to sell sugary drinks 

to children at school, when there is a childhood obesity epidemic.

The practical impact of the rules, if they take effect, would not be huge. 

The industry already has a general practice of not selling carbonated soft 

drinks to students in elementary schools, although the new proposal would 

make it more official and consistent.

And in middle and high schools, soft drink companies already are selling 

waters, juices and sports drinks alongside sodas because such drinks 

increasingly are popular with young consumers.

Also, school sales don't represent significant revenue for beverage 

companies. For Coke, schools comprise less than 1 percent of sales in North 

America.

However, the change would be important from a symbolic standpoint. The 

industry wants to show parents that it is taking the obesity issue seriously.

In the past, Coke and other beverage companies have resisted restrictions 

because schools are a good place to market to young consumers and develop 

long-term brand loyalty. Also, companies don't want bans that seem to 

acknowledge that soft drinks are bad for kids or that soft drinks lead to 

obesity.

The proposal before the ABA comes nearly one year after Canada's beverage 

industry instituted a ban on carbonated soft drinks in elementary and 

middle schools.

The policy doesn't address high schools.

In the United States, the issue was a hot topic in state legislatures this 

year, with 38 states considering school nutrition bills, most of which 

included a vending-machine component. At least 14 laws were enacted.

The industry lobbied hard to defeat the bills, or at least to win palatable 

compromises.

In Louisiana, for instance, the governor supported a bill that would ban 

carbonated soft drinks in all schools. Lobbyists representing bottlers of 

Coke and Pepsi successfully negotiated a compromise that bans soft drinks 

in elementary and middle schools, and requires that at least half the 

vending slots in high schools contain healthy drinks.

State legislatures aren't the only battleground. In New Jersey, the 

agriculture department enacted regulations banning carbonated soft drink 

sales in all schools. And some local school districts have restricted sales.
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Water and electrolyte absorption from hypotonic oral rehydration solution in rat

small intestine and colon.
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BACKGROUND: The authors evaluated and compared the efficacy of hypotonic oral

rehydration solutions (ORS), isotonic ion solutions, and distilled water to

elucidate the relation between net water absorption and osmolality, or between

electrolyte absorption and their ion concentrations in rat small intestine and

colon. METHODS: Water and electrolyte absorption from two hypotonic ORS

(Solita-T granules No. 2 [STG2]; sodium 60 mEq/L, osmolality 249 mOsm/L,

Solita-T granules No. 3 [STG3]; sodium 35 mEq/L, osmolality 199 mOsm/L), two

isotonic ion solutions (Aqualight [AL]; sodium 30 mEq/L, osmolality 290 mOsm/L,

Pocarisweat [PS]; sodium 21 mEq/L, osmolality 300 mOsm/L), and distilled water,

were evaluated by an in vivo perfusion technique with the small intestine and

colon of anesthetized rats. RESULTS: In the small intestine and colon, two

hypotonic ORS significantly promoted net water absorption much greater than did

two isotonic ion solutions (P < 0.05). Net sodium absorption from two hypotonic

ORS was significantly greater than that from two isotonic ion solutions (P <

0.05). Sodium absorption from all solutions was greater in the colon than in the

small intestine. Distilled water did not contribute to give net water absorption

in the small intestine, but in the colon, it caused almost equivalent net water

absorption to that by two hypotonic ORS. The largest amount of sodium secretion

from the small intestine and colon was induced by distilled water. CONCLUSIONS:

These data indicate that low osmolality is a crucial factor to facilitate water

absorption, and the electrolytes, sodium and chloride, can effectively be

salvaged in the colon.

PMID: 15151549 [PubMed - indexed for MEDLINE]
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Heat cramps: fluid and electrolyte challenges during tennis in the heat.

Bergeron MF.

Department of Pediatrics, Georgia Prevention Institute, Medical College of

Georgia, Augusta, Georgia, USA.

Sweat losses during tennis can be considerable. And while most players make a

genuine effort to stay well hydrated to maintain performance and reduce the risk

of heat illness, regular and copious water intake is often not enough. Besides

an extraordinary water loss, extensive sweating can lead to a concomitant large

electrolyte deficit too--particularly for sodium. Although a variety of other

mineral deficiencies and physiological conditions are purported to cause muscle

cramps, evidence suggests that, when a tennis player cramps in warm to hot

weather, extensive and repeated sweating during the current and previous matches

and a consequent sodium deficit are usually the primary contributing factors.

Heat cramps often begin as subtle "twitches" or fasciculations in one or more

voluntary muscles and, unless treated, can rapidly progress to widespread

debilitating muscle spasms that leave an afflicted player on the court writhing

in pain. If sufficient preventive measures are taken well before and during

play, such cramping is avoidable in most cases. Appropriate and sufficient salt

and fluid intake will enhance rehydration and fluid distribution throughout a

player's body, so that heat cramps can be completely averted, even during long

matches in the most challenging environments.

PMID: 12801207 [PubMed - indexed for MEDLINE]
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Fluid replacement recommendations for training in hot weather.
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The U.S. Army's fluid replacement guidelines emphasize fluid replacement during

hot weather training to prevent degradation of performance and minimize the risk

of heat injury. Little consideration has been given, however, to possible

overhydration and development of water intoxication. Sufficient epidemiological

evidence is available to demonstrate an increasing incidence of water

intoxication during military training. This article summarizes the development

and validation of revised fluid replacement guidelines for hot weather training.

The end product is an easy-to-read table that provides the user with the

appropriate hourly work time and fluid intake to support work during hot weather

training. The guidelines include the range of hot weather conditions likely to

be encountered during military training and cover a broad range of military

activities. It is expected that the revised guidelines will sustain hydration

and minimize the number of heat injuries during military training while

protecting the soldier from becoming sick from overdrinking.

PMID: 10414066 [PubMed - indexed for MEDLINE]
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The sweating response of elite professional soccer players to training in the

heat.

Shirreffs SM, Aragon-Vargas LF, Chamorro M, Maughan RJ, Serratosa L, Zachwieja

JJ.
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Sweat rate and sweat composition vary extensively between individuals, and

quantification of these losses has a role to play in the individualisation of a

hydration strategy to optimise training and competitive performance. Data were

collected from 26 male professional football (soccer) players during one 90 min

pre-season training session. This was the 2nd training session of the day,

carried out between 19.30 and 21.00 h when the mean +/- SD environment was 32

+/- 3 degrees C, 20 +/- 5 %rh and WBGT 22 +/- 2 degrees C. Training consisted of

interval running and 6-a-side games during which the average heart rate was 136

+/- 7 bpm with a maximum rate of 178 +/- 7 bpm (n = 19). Before and after

training all players were weighed nude. During training all players had free

access to sports drinks (Gatorade) and mineral water (Solan de Cabras). All

drink bottles were weighed before and after training. Players were instructed to

drink only from their own bottles and not to spit out any drink. No player

urinated during the training session. Sweat was collected by patches from the

chest, arm, back, and thigh of a subgroup of 7 players. These remained in place

for the first 15 - 30 min of the training session, and sweat was analysed for

sodium (Na (+)) and potassium (K (+)) concentration. Body mass loss was 1.23 +/-

0.50 kg (ranging from 0.50 to 2.55 kg), equivalent to dehydration of 1.59 +/-

0.61 % of pre-training body mass. The sweat volume lost was 2193 +/- 365 ml

(1672 to 3138 ml), but only 972 +/- 335 ml (239 to 1724 ml) of fluid was

consumed. 45 +/- 16 % of the sweat volume loss was replaced, but this ranged

from 9 % to 73 %. The Na (+) concentration of the subgroup's sweat was 30.2 +/-

18.8 mmol/l (15.5 to 66.3 mmol/l) and Na (+) losses averaged 67 +/- 37 mmol (26

to 129 mmol). The K (+) concentration of the sweat was 3.58 +/- 0.56 mmol/l

(2.96 to 4.50 mmol/l) and K (+) losses averaged 8 +/- 2 mmol (5 to 12 mmol). The

drinking employed by these players meant that only 23 +/- 21 % of the sweat Na

(+) losses were replaced: This ranged from replacing virtually none (when water

was the only drink) to replacing 62 % when the sports drink was consumed. These

elite soccer players did not drink sufficient volume to replace their sweat

loss. This, however, is in accord with data in the literature from other levels

of soccer players and athletes in other events. These measurements allow for an

individualisation of the club's hydration strategy.
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Ingestion of hypertonic NaCl vs. palatable drinks by sodium-depleted rats.
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This work investigated whether the preference for NaCl solution is shifted to

more palatable solutions in the adult male sodium-depleted rat (n=6-10 per

group). Animals had daily access to three bottles, one containing water, another

1.8% NaCl (300 mM), and a third containing 0.9% NaCl (150 mM), Gatorade

(orange--OG or grape flavored--GG), orange juice (sweetened or unsweetened, from

concentrate), or 10% sucrose (no sodium). Sodium content in Gatorade and orange

juice ranged from 7 to 14 mEq/l. Daily intakes were recorded for at least 5 days

prior to sodium depletion. Then, the animals were depleted of sodium (diuretic

plus sodium-deficient diet and water for 24 h). Then, the other two bottles were

returned to the animals and the intakes were recorded for 120 min (sodium

preference test, SPT). Daily intake from the third bottle (except for

unsweetened orange juice) at least doubled the daily 1.8% NaCl intake. The

average 1.8% NaCl intake (13+/-2 ml) in the SPT was higher than the intake of

10% sucrose (6+/-1 ml) or of any other solution (less than 6 ml). The intakes of

1.8% NaCl and 0.9% NaCl (10+/-3 ml) were similar during the SPT. The animals

also preferred 0.9% NaCl (27+/-1 ml) to OG (3+/-1 ml) in the absence of 1.8%

NaCl in the SPT. Therefore, the preference for sodium in sodium-depleted rats

also applies when palatable and nutritive solutions are simultaneously

available.
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The effect of glycerol hyperhydration on olympic distance triathlon performance

in high ambient temperatures.

Coutts A, Reaburn P, Mummery K, Holmes M.
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The purpose of this study was to examine the effect of prior glycerol loading on

competitive Olympic distance triathlon performance (ODT) in high ambient

temperatures. Ten (3 female and 7 male) well-trained triathletes (VO2max = 58.4

+/- 2.4ml kg(-1) min(-1); bestODTtime = 131.5 +/- 2.6 min) completed 2 ODTs

(1.5-km swim, 40-km bicycle, 10-km run) in a randomly assigned (placebo/

glycerol) double-blind study conducted 2 weeks apart. The wet-bulb globe

temperature (outdoors) was 30.5 +/- 0.5 degrees C (relative humidity: 46.3 +/-

1.1%; hot) and 25.4 +/- 0.2 degrees C (relative humidity: 51.7 +/- 2.4%; warm)

for day 1 and day 2, respectively. The glycerol solution consisted of 1.2 g of

glycerol per kilogram of body mass (BM) and 25 ml of a 0.75 g x kg(-1) BM

carbohydrate solution (Gatorade) and was consumed over a 60-min period, 2 hours

prior to each ODT. Measures of performance (ODT time), fluid retention, urine

output, blood plasma volume changes, and sweat loss were obtained prior to and

during the ODT in both the glycerol and placebo conditions. Following glycerol

loading, the increase in ODT completion time between the hot and warm conditions

was significantly less than the placebo group (placebo 11:40 min vs. glycerol

1:47 min; p < .05). The majority of the performance improvement occurred during

the final 10-km run leg of ODT on the hot day. Hyperhydration occurred as a

consequence of a reduced diuresis (p < .05) and a subsequent increase in fluid

retention (p < .05). No significant differences were observed in sweat loss

between the glycerol and placebo conditions. Plasma volume expansion during the

loading period was significantly greater (p < .05) on the hot day when glycerol

appeared to attenuate the performance decrement in the heat. The present results

suggest that glycerol hyperhydration prior to ODT in high ambient temperatures

may provide some protection against the negative performance effects of

competing in the heat.

Publication Types:

    Clinical Trial

    Randomized Controlled Trial
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The effect of fluid replacement on endurance performance.

Bachle L, Eckerson J, Albertson L, Ebersole K, Goodwin J, Petzel D.
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The purpose of this study was to examine the effects of fluid replacement on

power output (PO), rating of perceived exertion (RPE), heart rate (HR), body

weight (BW), urine osmolarity (Uosm), and urine electrolyte concentrations

([UNa+], [UK+], [UCl-]) in physically active men (n = 4) and women (n = 7). The

participants were asked to generate their highest possible PO during 60 minutes

of cycling under 3 randomized conditions: ingestion of (a) no fluid (trial 1);

(b) 1200 ml of distilled water (trial 2); and (c) 1,200 ml of Gatorade (trial

3). BW and urine volume (Vu) were measured before and after the ride to

determine sweat rate [(SR = deltaBW + Vfluid intake + Vu)/time]. The results

indicated that there were no significant differences between trials for PO

(123-127 W), RPE (14), HR (140-142 b x min(-1)), and SR (11.9-12.4 ml x

min(-1)). However, [UNa+] was significantly (p < 0.05) lower postexercise for

all 3 trials, and [UCl-] was significantly reduced following trials 2 and 3.

There was a significant increase (p < 0.001) in BW postexercise for trials 2 and

3 when compared with the no-fluid trial; however, the effects of water and

Gatorade were similar. These results suggest that fluid replacement during 1

hour of moderately intense cycling does not enhance performance in physically

active men and women who are normally hydrated.
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