





What can athletes do to prevent Gl problems?

The occurrence of Gl distress is highly individual. Testing of food and drink intake during intense training or
less important races is vital.

Training of fluid intake especially during running can reduce discomfort

Sufficient fluid intake before and during the race (euhydration)

Avoid fibre rich food (e.g. beans, bran, fruits, seeded or wholemeal bread) intake in the days before the race and
during the race

Avoid high fat foods in the days before the race and during the race

Allow sufficient time (>3h) to digest the last meal

Test your tolerance of lactose and if sensible avoid diary products before the race

Caution with NSAID (pain killers such as aspirin, paracetamol, ibuprofen etc.)

Test use of caffeine before. Possibly reduce dose or split intake into smaller doses

Test use of sodium bicarbonate or citrate

Stress management in order to keep psychological stress on race day low

Adapt intensity to allow normal gut function

.
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7 Protein for Weight Loss

Samuel Mettler

Weight loss is not only an issue for obese people, but also among athletes. Whereas obese people lose weight for
improving health, athletes may also consider aesthetical aspects, reduction of body fat to improve the power to
mass ratio or adjustment of body mass for a weight category.

Weight loss and the influence of protein

Having a low energy intake relative to energy expenditure is a prerequisite for a negative energy balance and
reducing body weight. However, a negative energy balance does not only affect body fat, but also lean body mass
including muscle mass, which represents the largest part of lean body mass.

The hypothesis that the protein content of a weight loss diet might influence weight loss and body compositi-
on has been tested primarily in obese subjects. Indeed, there is substantial evidence that an increased dietary
protein content may support the loss of body fat and simultaneously reduce the loss of lean body mass in obese
subjects during weight loss from a negative energy balance (1-3). The combination of protein and exercise inter-
ventions seems to be particularly efficient.

Why protein may preserve muscles.

Protein and amino acids may stimulate protein synthesis, resulting in an improved net muscle protein balance,
the metabolic basis for changes jin muscle mass. This effect of protein may be attributable to the availability of
the amino acid leucine, which represents a key molecular signal for stimulation of muscle protein synthesis, alt-
hough overall amino acid availability is also important since these amino acids will serve as the building blocks.

Protein during weight loss in athletes
In contrast to obese subjects, there is little data available concerning the influence of protein on body compositi-
on and performance in lean persons or athletes. We recently performed a weight loss study with healthy, young
resistance trained male athletes. They were put on a weight loss diet providing either 15% (~1.0 g-kg-1-day-1) pro-
tein in the control group or 35% (~2.3 g-kg-1-day-1) protein in the high protein group for two weeks. Total weight
loss was significantly larger in the control group compared to the high protein group. However the fat loss was
similar for the two groups, but the control group had significantly greater loss of lean body mass. Othe3r data
from athletes also indicate that lean body mass losses may exceed fat losses (4, 5), and that lean body mass
losses may be reduced with an increased protein content of the diet.

This outcome differed from results with obese subjects’ data in several ways. Reduced lean body
mass loss has also been shown in obese subjects, but the effect seemed to be pronounced in
lean athletes. Further, in obese subjects increased total body mass loss is achieved primarily by
increased fat loss. Total weight loss in our lean athletes was dependent on the protrein intake.
With high protein intake , very little, if any lean mass loss contributed to the total weight

loss. However, with lower protein intakes, total weight loss came from fat and lean body

mass loss. A possible explanation for the somewhat different results in lean athletes com-
pared to obese subjects may be found in the influence of fatness on body composition du-
ring weight loss (6). There is evidence that body fat loss during energy restriction is related to
the total amount of body fat and lossof lean body mass is related to the amount of lean mass.
Interestingly, this principal is not restricted to humans and seems to apply to different species.
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Dose response

At the moment it is difficult to define the minimal or optimal protein level for the maximal effect on lean body
mass maintenance in athletes. Available data seem to indicate that relatively high amounts of protein, potenti-
ally around or even above 2.0 g-kg-1-day-1, might be needed to optimally preserve lean body mass in a weight loss
situation in athletes. However, further research is needed.

How protein may assist weight loss
Elevated dietary protein may influence weight loss in a number of ways.

Satiety: There is good evidence that protein has a sustained satiating effect, i.e. it causes one to feel more
satisfied with a meal. This is particularly helpful in free living situations to optimize compliance with a weight
loss diet. Weight regain after weight loss may also be reduced with an increased protein content of the diet.

Resting metabolic rate: The RMR may drop with energy restriction which may compromise weight loss targets.
The continuing loss of body mass, particularly lean body mass, contributes to the reduction in the RMR. How
ever, RMR is also slowed down by the energy restriction per se. Increased protein may attenuate declines in
RMR during weight loss.

Thermic effect of food: Metabolism is increased and more metabolic heat is produced after a meal. This TEF
amounts to about 10% of the daily energy intake. However, protein has a much larger influence on TEF than do
carbohydrates and fat. This influence is caused by the relative large amount of energy needed for the metabo-
lic processing of protein. Therefore, the energy ingested in the form of protein may be considered as metaboli
cally less efficient compared to carbohydrates and fat resulting in more energy expenditure relative to intake.

What is a high protein diet

When talking about “high protein” diets, it is important to differentiate whether the absolute or relative amount
of protein is considered. As indicated in Table 1 the absolute and relative protein content of a diet varies consi-
derably depending on the energy level, which may easily range from 2000 to over soo0 kcal for different ath-
letes. It is obvious that cutting even a small percentage of the energy results in a relative large absolute energy
deficit at a high energy level. At the same time protein can easily be kept at a high absolute level, while athletes
with a low energy budget need to increase the relative protein content of the diet much more to maintain or
achieve even a moderate absolute protein supply.
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Table 1: Comparison of different energy restrictions and the concomitant impact on the relative and absolute prote-
in intake.

Body mass Energy Restriction | Protein
Elite athlete 8o kg Normal 5000 kcal 15% 1878 23gkg”
Weight loss | 4000 kcal 20% 15% 150 8 1.9 g-kg”
Weight loss 3000 kcal 40% 25% 1878 23gkg”
Male athlete 75 kg Normal 3500 kcal 15% 1318 1.8 g-kg?
Weight loss | 2100 kcal 40% 15% 798 11 g'kg”
Weight loss | 2100 kcal 40% 30% 158 g 21gkg”
Female athlete 60 kg Normal 2300 kcal 15% 86g 1.4 gkg”
Weight loss 1380 kcal 40% 15% 528 0.9 gkg”
Weight loss | 1380 kcal 40% 30% 104 8 1.7 g'kg”
Sedentary obese 85 kg Normal 2000 kcal 15% 758 0.9 gkg”
Weight loss | 1600 kcal 20% 15% 60g 0.7gkg”
Weight loss | 1200 kcal 40% 30% 9og 11gkg?

Another question is, whether protein should be increased at the expense of carbohydrates or fat. There is no
evidence that the carbohydrate to fat ratio would influence protein requirements. In obese individuals, protein

is often increased at the expense of carbohydrate. However, for athletes this tactic is not ideal. Because energy
restriction affects the carbohydrate supply per se, a further exchange of protein for carbohydrates should be avo-
ided in order to maintain training tolerance, particularly in physically demanding sports. Consequently, protein
should be balanced with both carbohydrates and fat or with fat alone. The energy budget of the athlete as well
as individual aspects should be considered.

Type and timing of protein feeding

The timed intake of protein with training (before during and immediately after exercise) has been shown to af-
fect protein synthesis and muscle protein accretion at energy balance. Although this has never been investigated
in a weight loss situation, it is possible that timing plays a role during weight loss as well.

Practical implications

+ The protein level of the diet may significantly influence the amount of lean body mass lost during weight loss
in lean athletes.

« If the primary goal of an athlete is maximal weight loss, the protein should be kept low (i.e., below 1.0-1.2 g-kg-
1-day-1) in order to lose body fat and significant amounts of muscle mass.

- If the primary goal of an athlete is to maintain muscle mass as much as possible in order to optimize body
composition, the absolute protein supply should be kept high, possibly at least around or even above 2.0 g-kg-1
-day-1.

+ The larger the energy deficit the more lean body mass is lost. Extreme energy restrictions are detrimental for
muscles.
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- Protein and exercise have additive effects on lean body mass maintenance in obese subjects. However, in athle
tes, additional exercise often not feasible. Increased training combined with an energy deficit may pose athle
tes at high risk of overtraining. If possible, however, an exercise induced energy deficit may be less detrimental
for muscle mass than a diet induced energy deficit.

+ The higher the energy requirement of an athlete is, the easier it is to maintain protein at a high level (i.e.,
around 2.0 g-kg-1-day-1). Athletes with a low energy budget need to increase the relative protein intake subs
tantially (i.e, >30% energy) in order to attain at least a moderate absolute protein supply.

Table 2: Examples of foods high in protein relative to the carbohydrate and fat content.
+ Arange of lean meat and meat products (e.g. chicken, ham, ostrich)

« Fish (e.g. tuna, codfish, trout, redfish)

+ Low fat dairy products (some may be high in sugar)

+ Legumes (baked beans, beans and peas)

+ Tofu or other meat replacement products

« Sports food may assist timed protein supply and allow more food variety.
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Practical applications of science to optimize endurance
performance

Dr. Trent Stellingwerff, PhD - Nestlé Research Center,
Switzerland

In most circumstances, it is impossible
to identify a single factor that causes
fatigue and limits performance
during endurance events lasting
longer then gomin. Causes of
exhaustion during prolonged high-
intensity exercise can potentially
include central nervous system
fatigue, thermal stress, dehydration,
and most certainly involves mismana-
ged energy intake compared to expenditu-
re. During prolonged exercise, nearly the entire
energy provision comes from aerobic metabolism,
which utilizes a combination of both fat and carbo-
hydrate (CHO) energy (Table 1). Taken together, one
can postulate that the longer the exercise challenge,
the greater the potential for sensible nutritional and
physiological interventions to have positive impact.

Case study: 2008 Olympic 50 km race-Walker

Contrary to popular belief, the sokm race-walk is one
of the most metabolically and energetically challen-
ging events on the Olympic program (Table 1). The
total estimated energy expenditure (EE) is ~3600
kcals during the ~4hr race. In this case study article,
several key science-based physiological and nutritional
interventions will be highlighted that were tested
and implemented with an Olympic sokm race-walker
prior to and during the 2008 Beijing Olympic Games.
However, all of the nutritional and physiological inter-
ventions presented could be considered, individually
tested and utilized across all endurance events lasting
longer than gomin.

Maximizing fat metabolism during training

Current nutritional recommendations contend that
endurance athletes should always consume adequate
CHO during prolonged exercise training and consume
CHO immediately after exercise to ensure subsequent
training bouts are conducted in a glycogen-replete
state. However, anecdotal reports from professional
cyclists and East African distance runners indicate that
some of these athletes intentionally undertake

Table 1. Comparison of energy source provision, estimated energy expenditure (EE) and theoretically maximal ener-
gy intake (El) across different 2008 Olympic male endurance events.

2008 Olym- % Energy Contribution
a q 9 Estimated EE g
Event pic Gold Distance Time Speed total keal Theoretical E | range
Medalist CP | Anaerobic | Aerobic | (totalkeals)
Jan 1.5 km swim 18114 ~8om/ Min ~300keals °
. . ~1150 keals 200-400 kcals
Triathlon Frodeno 40 km bike 59:01 ~40 km / hr <1 <1 99
(Germany) 10 km run 0:46 ~20km/hr =650 keals 50-200 keals
Y 30:4 ~ 2100 kcals ~250-600 kcals
Sanuel
Marathon Wanjiru 42.2km 2:06:32 ~20km/hr <1 <1 99 ~ 2800 kcals ~200-600 kcals
(Kenya)
Alex
sok Walk Schwazer 50 km 3:37:09 ~13,8km/ hr <1 <1 99 ~3600 kcals ~350-1050 kecals
(Italy)
Samuel
Road Cycling Sanchez 245 km 6:23:49 ~38km / hr <1 <1 99 ~ 7100 keals ~1300-2600 kcals
(Spain)

CP - creatine phosphate energy provision; EE - energy expenditure; ET - Energy intake
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select training sessions in a glycogen-depleted state,
or without exogenous CHO (overnight fasted), in an
attempt to promote further training adaptations.
Accordingly, a recent training study reported increased
adaptation and performance when 50% of endurance
training was undertaken in a glycogen-depleted state
(training twice per day, so the second training bout
was glycogen depleted) (2). However, subsequent
studies have only found increased markers of aerobic
training status with no further enhancement of
training induced performance as compared to a group
that always trained with high muscle glycogen (for
reviews see: ((1,3)). These scientific results have caused
a degree of uncertainty among scientists that athletes
should always strive to endurance train with ample
exogenous and endogenous CHO availability. Despite
the fact that these types of training are both physio-
logically and psychologically challenging, perhaps
athletes may need to periodically cycle glycogen stores
and undertake fasted training to maximize the full
benefits of their training. However, whether periodic
low-glycogen training results in enhanced perfor-
mance benefits beyond normal training remains to be
seen. In line with some of these novel interventions,
this sokm race-walker purposely undertook periodic
training bouts first thing in the morning, while over-
night fasted, during his endurance training phase in
an effort to maximize training induced fat adaptation
in the 6-months prior to the Olympic Games.

Acclimation camp: Tracking hydration status and indi-
vidualizing fluid intake and pacing targets

Training acclimation camp rationale

Given the potential of having daily temperature highs
of 31°C with humidity approaching 75% (which would
feel like 43°C) in Beijing in August, it was imperative to
find similar environmental conditions for a pre-Olym-
pic training camp. Singapore proved to be an ideal site
which allowed athletes many of the comforts of their
normal Western culture, a similar time-zone to Beijing,
and the required 10 to 14 days needed to allow for
optimal physiological heat and jet-lag acclimation (s).

Tracking hydration and weight status throughout the
camp
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Since athletes were immersed in another culture,
which featured different foods, another time zone and
differing weather conditions than they normally faced,
it was strongly suggested that they volunteer for daily
weigh-in and hydration tracking (urine specific gravity
via a hand refractometer) throughout the camp. This
allowed for individual athlete tracking so if any drastic
changes or problems were presented, they could be
immediately addressed and circumvented before they
became a significant concern.

The 2007 American College of Sports Medicine
Position Stand on fluid intake illustrates the need for
making individualized fluid intake recommendations
according to individual sweat rate (7). Given that this
pre-Olympic camp featured very similar environmen-
tal conditions that this athlete would likely face at the
Olympics, it provided ideal conditions to assess indivi-
dual sweat rate in several different conditions (Table
2). Between two workouts on Aug.10th and 12th, with
slightly different environmental conditions, we were
able to calculate an individual sweat rate of between
1.7 to 2L/hr. Since greater thana 2 to

3% BW loss can lead to endu-
rance performance decrea-
ses, we could estimate for a
certain weather condition
the amount of fluid

intake per hour needed

to prevent a greater than
3% loss in BW (Table 2).
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Table 2. Calculated sweat and fluid intake rates during acclimation camp and Beijing Olympic Final

Singapore Training Camp X
Beijing Olympic Final
Parameters
Workout #1 Workout #2 Aug. 22nd
Aug.10th Aug.12th
Temp (°C) 30°C 29°C 29°C
Weather Humidity (%) 78% 65% 55 %
Humidex 43 38 36
Pre-weight (kg) 68.1kg 68.1kg 67.7kg
Post-weight (kg) 64.1kg 66.7 kg 65.9 kg
(% BW loss) (5.9 %) (21%) (2.6 %)
Weight change 4.0kg 1.4 kg 1.8 kg
+ + +
Total fluids consumed (L) 19L 2.4 L 4.7L
Total fluid turnover (L or KG) 59L 3.8L 6.5L
/ / /
Exercise time (hr) 3 hr 2.25 hrs 4L
Sweat Rate (ml/hr)* ~2000 ml/hr ~1700 ml/hr ~1600 ml/hr
Actual Fluid intake Rate (ml/hr) ~630 ml/hr ~1070 ml/hr 1140 ml/hr
Calculated fluid intake rate to
prevent >3% BW loss ~1270 ml/hr ~760 ml/hr ~1020 ml/hr

* Urine losses not accounted for in sweat rate; 1 L water = 1kg; BW - body weight; Temp - Temperature;

Pre-cooling techniques to improve performance

There is strong scientific evidence that pre-cooling
the body prior to exercise will have a significant
performance benefit during endurance events in hot
and humid conditions (6). The primary methods to
keep thermal strain low features shortening warm-up
routines and utilizing ice-vests to keep the core body
temperature increase during warm-up and pre-event
as low as possible. Both external and internal cooling
has been suggested to lead to an increase in heat
storage capacity, which will allow the given athle-

te to complete a greater amount of work before a
high critical body temperature is reached, with this
resultant thermal strain leading to premature fatigue
(6). Recently, several papers have also shown positive
performance effects from external cooling during
prolonged exercise in hot and humid conditions, such
as fixing ice packs to the inside of a hat and extracting
heat through the hands by carrying ice.

Pre and during event cooling during training was

piloted on training sessions prior to race day to
characterize the athlete’s rate of perceived exertion
(RPE) and pace. It was hypothesized that potenti-
ally pre and during event cooling techniques could
affect an athlete’s RPE, possibly giving the athlete

the impression that they are feeling better than they
might actually be early in a race —which could lead to
disaster late in the race. Therefore, it was important to
mimic these potential confounding effects in several
targeted training sessions, so the athlete could better
judge the potential for artificially lowered RPE with
the resultant pace.

Race day hydration, energy and supplementation
Beyond training and genetic status, the largest single
determinant of ensuring optimal performance during
prolonged endurance events in the heat is through
the consumption of a CHO-based sports drink provi-
ding CHO energy, fluids and electrolytes. Recent data
from several different labs has consistently shown
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that a CHO drink blend of glucose (GLU) and fructose
(FRU) results in a ~30 to 50% higher oxidation rate as
compared to GLU intake alone —the mechanism being
that there are separate and distinct Gl transporters for
each GLU and FRU. In turn, several different labs have
now confirmed that these GLU+FRU mixtures can

lead to ~8% improvement in endurance performance.
However, to achieve these high oxidation rates, large
amounts of GLU and FRU need to be consumed (>1g/
min), and this has recently been recommended to ath-
letes when competing in endurance events >2hrs (4).

Numerous anecdotal reports support the idea that an
individual’s gastro-intestinal (Gl) tract can be trained
and adapted to handle the intake of large amounts of
CHO and fluid during exercise — providing more ratio-
nale on the need for periodizing different nutritional
interventions between training and racing situations.
In accordance, recent published data has suggested
that the Gl tolerance of large amounts of CHO intake
can be optimized and adapted, although the ultimate
amount appears to be very individual (4). Therefore,
during the preceding competitions and in the imme-
diate months prior to the Games, this athlete became
very accustomed and comfortable with the CHO-
based sports drink as outlined in Table 3. Impressively,
this athlete adapted himself to being able to handle
the intake of ~75g/hr of CHO (2:1 ratio of GLU+FRU) in
conjunction ~1.2 L/hr of fluids (6% CHO solution) while
walking sokm in just over ghrs.

This individualized drink was the product of practical
experiences drawn from a ~20-yr international race-
walking career combined with the most recent scien-
tific evidence and recommended targets as outlined
above. A commercially available recovery beverage
provided the CHO base (2:1 ratio of GLU+FRU) of this
individualized drink, which was augmented with
extra electrolytes (Na+, K+, Mg+), caffeine and fluids
to reach recommended and individualized targets.
Taking scientific evidence in conjunction with expe-
rience, individual tolerances and flavour preferences
resulted in a drink profile that this athlete had much
experience and confidence with, and allowed for all
his CHO, fluid, electrolyte and caffeine targets to be
met with minimal Gl side-effects and only a 2.6% BW
loss on race day (Tables 2&3).

Summary

For elite athletes, nutrition and training interactions
need to be carefully planned and monitored between
coach, athlete and nutrition expert, and this compre-
hensive long-term approach needs to be considered
for every physiological factors. Emerging nutrition
and training methods, such as low-glycogen or fasted
training, do not negate the importance of nutrition
around training. Instead, it places more emphasis on
the intelligent timing and differential application of
altered macronutrient provisions specific to the trai-
ning bout and desired physiological outcome. Testing
and mimicking as many of the planned interventions

Table 3. Fluid, macronutrient and supplement intake for a 67kg male athlete during the 5sokm Olympic walk

Dritll:ii::iiz::ac- ist hour | 2nd hour | 3rd hour | 4thhour | Average/hr Targets
CHO (g): 75.6 70.8 64.8 85.4 74 g/hr ~60-90 g/hr
PRO (g): 1.34 10.62 9.72 9.06 10 g/hr
Na+ (mg): 1190.7 1115.1 1020.6 1151.3 1119 mg/hr ~1to1.5 g/hr
K+ (mg) 66.15 61.95 56.7 71.85 64 mg/hg
Mg+ (mg) 13.4 106.2 972 90.6 102 mg/hr
CAF pill (mg) 100 100 100 100 100 mg/hr ~6 mg/kg over 4hrs
Total Fluids: 1245 185 1110 1205 1200 ml/hr ~1to1.2 L/hr
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as possible prior to the championship event (logistics,
environment, nutrition etc), and considering and
anticipating all possible scenarios, results in an athlete
having the full psychological confidence in their
unique and individualized approach. Ideally, this
supports the athlete in realizing their best possible
performance for their targeted championship event.
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Asker Jeukendrup

There is no sport where nutrition plays a
more crucial role than Ironman. Nut-
rition can not only be the difference
between finishing first or second,
it can be the difference between
finishing and not finishing. It is
impossible to consume enough
energy during an Ironman to stay
in energy balance. An Ironman will
always be performed in negative ener-
gy balance and this makes energy intake
during the event very important. There are a
number of questions that need to be answered before
a sound strategy can be developed that will optimize,
fueling and hydration and will minimize gastro-intes-
tinal distress and fatigue.

In terms of fueling, the trick is to
« take in enough CHO to provide an additional fuel
source to the working skeletal muscles

Nutrition strategy for an Ironman

+ not to take in too much to create major upper or
lower intestinal distress (certainly no number 2s!)

- maintain blood glucose to limit unnecessary
weeping and gnashing of teeth (cognitive decay) on
the race course

+ be willing to adjust intake under a variety of wea
ther conditions.

In terms of hydration the goals is to

minimize weight loss. Some weight loss is ac

ceptable as you will lose fat and carbohydrate (plus

associated water that was stored with the carbs)
but weight loss of more than 2 kg could definitely
affect performance.

Optimize hydration by adding some sodium and

some carbohydrate

The amount of carbohydrate oxidized from a drink/

gel/bar depends on

+ How much carbohydrate you take on board

« The source or sources of CHO consumed (for examp
le glucose, sucrose, maltodextrions, fructose)
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« The weather (lower tolerance in hot weather)
« Intestinal/stomach training (the “are you used to it”
factor)
As discussed in “Alternative fuels” one source of CHO
alone is less appropriate than multiple sources. Ten
years of study in our lab has shown that mixtures of
glucose and fructose, maltodextrins and fructose, or
glucose, sucrose and fructose can increase oxidation
rates up to 1.75 g/min!! (75% more than what was
previously considered as “maximal”!). In addition to
this we have also found that fluid delivery with these
drinks is improved by a similar extent and recently
we found that performance was more improved with
these mixtures compared with a traditional sports
drink. It must be noted that such high levels of energy
delivery can only be achieved if a very aggressive
feeding regimen is adopted. You need to take on board
very large amounts of carbohydrate!

Developing a nutrition strategy involves answering a
number of questions

What is available on the course? Because it is impos-
sible to carry all necessary calories on the bike (and
run), the first step in preparing a nutrition plan is
always to find out what is available on the course.
The next step is to analyse the composition of these
foods. How much carbohydrate is in these foods?
What type of carbohydrates? How much protein fat
and fiber?

Then as a next step you will need to know the aims:
How much carbohydrate are you planning to take on
board? (60 g/h for a single carbohydrate and 9o g/h
or more when using multiple transportable carbohy-
drates). Howe much fluid are you planning to ingest
to minimize fluid losses (depends on expected sweat
rates). How much sodium (and electrolytes) are you
planning to take on board? (This depends on sweat
losses and is usually dependent on experience).

How will you carry the food and drinks? Once you
have figured out what you need you can then think
about how you are going to achieve this. For example
if your aim is to ingest 9o grams of carbohydrate per
hour (which is only recommended if using a glucose-
fructose mixture) this translates into 1 bottle of sports
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drink every half hour and 2-3 gels per hour. Some gels
and drinks contain relatively large amounts of sodium
and others don’t so be careful when you analyze the
contents of products.

Other important considerations

Use several of your longer rides and runs to practice
and make the necessary adjustments.

Recognize that your primary feeding zone is the bike
segment of the race (because of length, convenience
and stomach stability). Running is later on in the race
and it will be more difficult to stick to a nutrition
strategy.

Also be ready to adjust this plan whenever the condi-
tions change (temperature rise or drop) or when your
gut starts to protest!

Avoid pushing too hard on the first section of the
bike course. When the pace settles down it is easier to
tolerate food. Therefore, management of the pace is
crucial to good tolerance!
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Working with football players

Tim Meyer

Football (soccer) is getting more and
more competitive and more clubs
are now paying attention to
nutrition than ever before. One of
the consequences of sustaining
exercise for go minutes of football
match-play is that the capability of
muscle to generate force declines.
This impairment is reflected in the
decline of work-rate towards the late
part of the game. There is also evidence of
reduced coordination and cognitive function
(for example decision making) when players become
fatigued. Although football players don‘t cover a full
marathon distance (42 kilometres) during a game, the
alternating fast and slow running which they utilize
can easily deplete their leg-muscle glycogen stores.
For example, just six seconds of all-out sprinting
can trim muscle glycogen by 15 per cent,and only 30
seconds of upscale running can reduce glycogen con-
centrations by 30 per cent! The high average intensity
of football play (studies show that topnotch players
spend over two-thirds of a typical match at 85 per cent
of maximal heart rate) accelerates glycogen deple-
tion. Plus, the time duration of a football match, 9o
minutes, is more than adequate to empty leg muscles
of most of their glycogen. In fact, research has shown
that football players sometimes deplete go per cent
of their muscle glycogen during a match, more than
enough to heighten fatigue and dramatically reduce
running speeds. This becomes especially an issue at
the highest level where football is characterized by a
very high density of games with relatively little reco-
very in between games. Recovery therefore is one of
the most important concerns of trainers and coaches
at this level.

When dealing with the nutritional demands of football
players in practice, several “football-specific” issues
arise:

+ The calculation of energy demands and nutritional
needs is more difficult than in less complex discipli-
nes like endurance running or cycling

Football performance is less dependent on optimal
nutrition than pure endurance disciplines

There exist a large number of nutritional traditions
in football, not all of which have been backed up by
scientific evidence

Elite football nowadays has a very dense temporal
pattern of travelling and competition

From video match analyses, direct measurements
(indirect calorimetry), match simulations, and heart
rate recordings a reasonable estimation of the typical
energy and carbohydrate demands in football has
become possible.

The main energy supply comes from the oxidation of
carbohydrates and carbohydrate depletion has been
linked with reduced performance. However, football
players often have a relatively low carbohydrate intake

(4-5 g/kg bw.).

There is an interest in protein supplementation and as
discussed in the article by Dr Kevin Tipton the addition
of protein/amino acids or high protein foods may have
some advantages which are not restricted to strength
training sessions.

Typical issues addressed by coaches and players include:

Is there a position-specific diet? The largest differen-
ces in the energy requirements seem to exist between
goalkeepers and midfielders. These may in fact justify
different recommendations. However, differences bet-
ween field positions seem too subtle for a formulation
of a “striker’s diet”.
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What is the best time for the last meal before a
match? Regardless of small snacks and fluid intake
(which can take place closer to the match) the last lar-
ge meal should be finished about 180 to 210 minutes
prior to the starting whistle.

What is the optimal composition of a halftime drink?
Most important ingredients are carbohydrates, sodi-
um and water (not: magnesium or vitamins). Palatabi-
lity and digestibility have highest priority. It has been
clearly demonstrated that carbohydrate and fluid are
important during match play. Carbohydrate intake has
been shown to maintain several important aspects of
football performance.

What is wrong with junk food and/or regular pizza?

It is - among other disadvantages - the low density

of important micronutrients and the richness in

fat. However, it is not the largest sin on earth when

a football player eats hamburger and french fries
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Bernd Wolfarth

Wintersport can be fascinating The combination

of nature, cold environment and physical activity is
attractive. For recreational athletes in Northern coun-
tries, wintertime provides an excellent opportunity to
maintain fitness and complement off-season training
with such cold weather activities as snowshoeing,
Nordic and downhill skiing, and snowboarding. Elite
athletes such as cross-country skiers, Nordic-combined
athletes and biathletes have to exercise on a high level
and therefore they need special nutritional considera-
tions for there sports. The food intake of these athletes
often provides sub-optimal levels of energy, nutrients,
and fluids. Most scientific data is obtained in summer
sports and limited data is available from winter sports.
In addition to the high energy expenditures, low
temperatures, wind chill, snow and altitude, have an
impact on the nutritional needs of athletes. If diet is
inappropriate this can put a damper on performance
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sometimes - provided he does not choose a “sensitive”
time period (match day and maybe day before match,
hours after training and competition). However given
the fact that carbohydrate intake is often low, priority
should be given to carbohydrates and foods relatively
high in fat could compromise the carbohydrate intake
in particular on days with relatively low energy intake
(for example a rest day after a match). Educating
athletes to enjoy home cooking and selec- -
ting high quality ingredients is therefore
important.

Working with Olympic Athletes: Winter

and present serious health consequences. With this

in mind, one major challenges in the daily work with
winter sports athletes is making sure they meet the
nutritional demands.

One essential difficulty in winter sport athletes, espe-
cially in endurance type activities, is to provide enough
energy for several hours and depending on the activity
including the need for intermittent high-intensity
bursts of exercise which even increases the need

for enough fuel. Therefore, athletes have to prevent
depletion of liver and muscle glycogen stores with the
following risk of a significant decline in performance.
In practice athletes should look for an adequate
pre-workout meal including 500-1000 carbohydrate
focused kcals with relatively small amounts of protein
and fat. The intake of this meal two hours before the
exercise start is reasonable.

Working in a cold environment increases the needs



for fuel intake significantly — before after and during
physical activities. The body needs more calories to
maintain core temperature, thereby increasing energy
output and causing fatigue to occur significantly
faster compared to exercise in mild conditions. In ad-
dition e.g. altitude tends to exacerbate this response
making depletion of liver and muscle glycogen stores
a problem during winter sports. To keep performance
on track nutrition on-the-go plays a major role in
maintaining energy levels and optimizing muscle per-
formance during winter sports exercise. Therefore it
has to be ensured that enough fuel is available in form
of energy bars, energy gels or carbohydrate drinks. The
combination of carbohydrates (e.g. maltodextrins and
fructose) is preferred and 60-gog/h is appropriate. In
addition hydration while exercising is of special inte-
rest in wintersport athletes. Because of the reduced
thirst sensation under cold conditions winter sport
athletes often fail to drink adequate amounts of fluid.
Especially under cold and high altitude conditions
this problem is even more relevant and the athletes
have to consider a reasonable fluid coverage while
exercising. To avoid dehydration the consumption of
o.5 —1litre fluid for every hour of activity is suggested.
A proper post-exercise nutrition is essential for fast
and sufficient recovery. The high energy and the high
carbohydrate cost associated with winter sport activi-
ties are leading to a high demand for a fast refill after
exercise. Especially in elite athletes at international
competitions we are often faced with the problem
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that post exercise schedules are tight (media, price-
giving ceremony, doping control) and there is often a
certain gap between finishing the competition and
finding the time to get the first regular meal after
exercise. To realise a fast and well-tolerated replenish-
ment of the fuel stores the use of recovery drinks is
suggested. Within 30-60 min of completing exercise
the ingestion of 300-800 mixed carbohydrate kcals
(75-200 grams of carbohydrate) is reasonable. At that
time a higher proportion of proteins are welcome. In
addition these products should be balanced with a full
cocktail of vitamins, minerals and trace elements. After
ingestion of such a bout of first-line calories, the next
meal should be a carbohydrate focused meal with a
smaller amount of protein.
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