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Feeding Ultra-endurance Athletes: An Interview
With Dr. Helen O’Connor and Gregory Cox

Louise M. Burke

The study of Glaceet a. inthe current edition of [JSNEM illustrates some of
thechallengesinvolvedin managing thenutritional needsof ultra-enduranceactivi-
ties. Ultra-endurance athletes can expect to face extreme nutrient demands and a
variety of practical hurdlesto achieving their fuel and fluid replacement goals. In
this column, we speak with well-known Australian sports dietitians, Dr. Helen
O’ Connor and Gregory Cox about case histories involving ultra-endurance sports
presented at the 2002 Australian Conference of Scienceand Medicinein Sport.

Begin by telling us a bit about the athlete you worked with and his specific event.
How did the opportunity ariseto beinvolved in this project?

Helen: Pat Farmer isawell-known Australian ultra-marathon runner, aged 37 at
thetimeof thisrunin 2001. He had previously madeanamefor himself inavariety
of multi-day running events, including breaking records for running across the
Simpson Desert in Australia. On another occasion, he achieved the feat of running
up 101,934 stairs in a 24-hour period—this is considered to be the equivalent of
climbing Mt. Everest! My first opportunity towork with Pat occurred on hissecond
attempt at the Simpson Desert run. After a disastrous first attempt, he called for
assistancefrom sportsscientistsfromthe University of Sydney, and wewereableto
help with pre-run acclimatization training (running at 50 °C in our heat chamber!)
and dietary advice. In 2001 he set out to completearound-Australiarun in celebra-
tion of the Centenary of Federation of Australia. His aim was to run 14,500 km
around the perimeter of Australia—including Tasmania—breaking the existing
record of 217 days. He wanted to do this as a continuous run, with a small support
crew of family andfriendstravelingwithacaravanandtwovehicles. Toachievethis
hewould need to run 70-80 km aday for over 6 months, and | wasableto work with
him to plan his nutrition support.

Greg: | worked with alocal mountain bike enthusiast. Richard B. Richard wasa
very well-trained but “recreationa” cyclist who had volunteered for a couple of
dietary intervention studies undertaken by our Department at the Australian Insti-
tute of Sport. Richard entered a 24-hour mountain bike race as a solo competitor,
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withthegoal of ridingasmany lapsaspossibleof anall-terrainloop course. Sincehe
had literally given us hisblood, sweat, and tearsin our studies, | felt pleased to be
able to provide expert nutrition advice for his racing challenge. This race would
involve about 1300 competitors, competing inteamsor asindividuals, with refuel -
ingandrehydration opportunitiesbeing provided by thecompetitors' support crews.

What didyou consider to bethe main nutritional goal sof theevent, and what did you
anticipate to be the practical challenges to achieving these goals? What were the
features of the nutrition plan devised to tackle the situation?

Helen: The most notable feature of Pat’s dietary requirements was his high en-
ergy needs—weworked on thebasisof providing 200-300 kJof energy per kilome-
ter run each day, whichwould mean atypical daily intake of 16-24 MJof energy. In
additionto meeting total energy needs, we worked on supplying adequate carbohy-
drate for muscle fuel requirements and a protein intake to minimize loss of muscle
massover therun. Thehigh energy density of fatsand oil sintakewould beuseful in
evening meal s (post-running). Fluid needs during each day’ srun would vary dueto
extreme differences in the prevailing environment and would be monitored via
changesin body weight, but we anticipated ageneral drinking plan of 500-1000 ml
per hour while running. Meals would also need to provide for Pat’s increased
requirementsfor micronutrients, including sodium, minerals, and anti-oxidants.

The nutrition plan had to be organized against the background of Pat’s food
likes and dislikes—taking into account that he was a near vegetarian, eating only
fish, eggs, and dairy foods. The logistics of the run meant that his food had to be
purchased, prepared, and transported along the route, much of which was through
Australid svast empty stretches. Hygieneissueswere achallenge over many parts
of Australia, with concern for food storage and for a supply of clean water. Food
availability was often achallenge, ranging from the general availability of supplies
in the area, to the need to arrange Pat’ s meals around, or to include, the numerous
speaking engagementsand civic receptionsthat were organi zed along theroute. We
needed to be creative to keep the menu interesting over aday, then from day to day
over 6 months.

Greg: In events of 8-24 hours, it isn’t necessary (or practical!) to meet total
energy expenditure. Instead, | feel themain goal sareto match musclefuel needsfor
carbohydrate, and replace sweat losses of fluid and sodium. I’ve experimented
successfully in other events, such aslronman triathlon races, with the carbohydrate
intake guidelines of 1-1.5 g per kg body mass per hour. Inthe cycling legs of these
races, it isrelatively easy for the athlete to transport his or her own carbohydrate
suppliesand to consumethemwhileriding—itiscertainly easier to eat while (road)
cycling than on the run leg of triathlons. However, in a mountain bike race, the
courseisgenerally too technical to allow much opportunity for feeding. Therefore,
the competitors are more reliant on feed stations provided by their support crew at
the completion of each lap. Fluid intake must be matched to rates of fluid loss. In
shorter “endurance” races like marathons and Olympic Distance triathlons, the
typical problem is that sweat rates exceed the possible rate of fluid replacement.
However, in longer events undertaken with alower workload and a lower rate of
sweat loss, itispossiblefor an athlete to overhydrate. Fluid balance monitoring via
monitoring of body weight changes can hel p the athl ete to gauge asuitabledrinking
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plan. Sodium lossesal so need to bereplaced to avoid the problem of hyponatremia,
and | try towork to the guideline suggested by anumber of expertsof replacing around
1 gof sodium per hour. Oneof themajor challengesof thisracewasthelack of catering
and suitablefood suppliesout on the course. Each competitor needed to provide his
own race provisionsand to rely on asupport crew to achieve arace eating plan.

Sohowdidyoutranslateyour nutrition planintofood choicesand eating practices?
Wastherea need for special sportsfoodsor nutritional supplements?

Helen: Pat started each day around 4-5 am with abreakfast of porridge, aliquid
meal supplement, and toast or pancakes. Hewould then run around 40 km beforehis
next big break, having sandwiches with protein fillings or a rice/pasta or instant
noodlemeal for lunch. Other snack choicesincluded muffinsor pikelets, cereal bars
and sports bars, fruit in various forms—fresh, dried, or canned—iceblocks,
confectionary, and sports gels. During the run itself, Pat refueled and rehydrated
withwater, Gatorade, fruit juice, or soft drink, and when running slowly, carbo-lode
drinks, milk shakes, and liquid meal supplements. We provided plenty of choicesto
keep thingsinteresting—at times, he even drank the juice from canned vegetabl es!
At the end of the day’ s run, Pat would consume an evening meal based on cheese,
tofu, eggs, nuts, andfishfor protein, and largeservingsof carbohydrate-richfoods—
for example, 4 cups of pasta and 6-8 dlices of bread. We were often restricted to
using canned vegetables. A typical day’ sintakeprovided about 25MJ(6000kcal) of
energy, 180 g protein, over 1 kg of carbohydrate (!), and 120 g fat. Intakes of
vitaminsand mineralswere generally 2-3 timesthe RDIs. We used alarge range of
sportsfoodsto make up thisdietary plan, including liquid meal supplements, sports
bars, sportsgels, carbohydrate loader supplements, and sports drinks. These sports
foods are so practical because they’re easy to consume, portable, and have good
storage characteristics. Weal so supplied Pat with an anti-oxidant supplement (vita-
mins C and E), amultivitamin/mineral supplement, iron supplementation, and salt
replacement, in view of hisincreased requirements for micronutrients and the un-
certainty of thefood supply in someareas.

Greg: | workedwith Richardto puttogether afood and drink pack fromwhichhis
handlerscould provide anumber of items on the completion of each lap. | packaged
each item into handy serve sizes, and guided both the support crew and Richard on
achieving nutrition goals via certain numbers of servings of each item. The key
nutrientswetargeted werecarbohydrate, fluid, and sodium. Thefood choicesvaried
from “real” foods such as cerea bars, chocolate bars, candy, potato crisps, and
bread, to specialized sportsproductssuch asPowerbars, sportsgels, andliquid meal
supplements. There was arange of drink options, including sports drinks, diluted
fruit juice, Coke, and liquid meal supplements. | wasreally concerned with “flavor
fatigue” over the course of 24 hours, whereby Richard would get sick of the same
items or the same tastes. It was important to alternate between sweet forms of
carbohydrate and savory choices. Real foods, especially the savory choices, offered
agood potential for sodiumintake. Many ultra-enduranceathletesdon’t realize that
typical sports foods and supplements—for example, gels, bars, and even sports
drinks—are quite low in sodium. We used some specialized products such as
Gastrolyte(oral rehydration solution) and Gatorlytes(satchel sof sodiumandminerals
to add to Gatorade) to replace salt during the event, but food choices such as a
V egemite sandwich (Aussiesgrow up on these!) also supplied agood intake of salt.
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How successful wereyour athletesin completing their events, and howwell didthey
manage their nutrition plan? Were there any unexpected problems or challenges
that were greater than anticipated?

Helen: Pat Farmer completed his run around Australiain record time, reaching
Parliament House in Canberraafter 191 days and 14,602 km (an average of nearly
77 km per day). Over the course of therun, helost 5 kg, but otherwise thefood plan
was successful in fueling him to achieve this amazing feat. Some scientific col-
leagues (Hill and Davies, Med. Sci. Sports Exerc. 31:148-151, 2001) undertook a
doubly-labeled water study of hisenergy expenditureduring a2-week portion of the
run and estimated his daily energy expenditure to be 26,548 kJ (6,321 kcal). His
water turnover was found to be around 6 L per day, although these measurements
were made during histimein the temperate eastern coast of Australia. Over such a
long period of time, you expect highs and lowsto occur with the nutrition support.
One of the major problemswe found wasthat the catering at official functionswas
insufficient to look after Pat’s evening meals. In the end, he resorted to 3 meal
“sittings’—our provisions before the function, food at the function itself, then
leftoverswhen he got home.

Greg: Richard powered home to win the solo section of the mountain bike race.
Overal he completed 20 laps of the course, about 400 km of difficult mountain
riding, in the 24-hour period. Hewasimpressed with his nutrition program, and ate
consistently over the race according to the plan. On analysiswe worked out that he
consumed 1794 g of carbohydrate, 12.3 g of sodium, and 13.5 L of fluid over the 24
hours. One of the best features of the plan was the wide range of choices provided,
giving him lots of flexibility. Funnily enough, some of theitems he liked to eat in
training didn’t appeal during the race, while other of hislessfavored choices sud-
denly seemedto“ hit the spot”. Infact, heran out of some of these choices. Hisrace
involvedinclement weather and mechanical difficulties, but thefood pack remained
intact during thesetroubles.

Do you have any general comments about working with ultra-endurance athletes?

Helen: | think you need to be prepared to deal with uncharted territory! It is
important to think of food as fuel for the body—but also fuel for the mind. Food
becomesahighlight of the day, an incentiveto get to the next aid station or feeding
point, and likes and dislikes change over time. It is important to work with the
support crew aswell astheathl ete, and to establish aroutine of feeding and monitor-
ing intake. Over long races, it helps to change over support crews to keep them
fresh—thingsfall apart thenthe support crew becomestired andirritable! Of course,
the athlete needs to practice with the plan and to develop faith init. The culture of
many ultra-endurance athletesisto “do it tough” and ignore creative ideas or ad-
vanced science. Y ou heed to devel op good rapport beforeyour ideascan betakenon
board.

Greg: | think it isimportant to appreciate that ultra-endurance athletes have a
unique personality—thelonger therace, themorelikely itistofind anathletewhois
compulsive and obsessive. Y ou also need to be creative in assessing the needs and
opportunitiesto providenutrition support totheathlete. Andthereisabig difference
inworking with the athletes who are racing to win and those who are competing to
finish. At oneend of thisspectrum arethe athleteswho haveto create opportunities,
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at race pace, to refuel and rehydrate. These athl etes need to be encouraged to mest
theminimum nutritional requirementsfor good performance. At therear of therace,
however, you will find athletes whose progress is much slower and who have the
opportunity to over-consumethenutritional suppliesavailable. Theseathletesoften
need to betaught to managetheir opportunitiesto keep at asensible pacerelativeto
their needs. A defined plan for feeding and drinking is akey strategy, but you still
need to beflexible and open to changeif thingsdon’t go according to plan.



