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Food Pyramids in Sports Nutrition

by Samuel Mettler, PhD and Nanna L. Meyer, PhD, RD, CSSD

Food pyramids are pictorial represen-
tations of dietary goals that translate
scientific reference data into easily
understandable nutrition recommen-
dations. In general, there are two ap-
proaches to designing food
pyramids. In the nutritive approach,
food recommendations are calcu-
lated to fulfill dietary reference values
for energy, macronutrients, and mi-
cronutrients.! Consequently, serving
sizes for different food groups and
corresponding numbers of servings
are calculated to meet the energy
and nutrient requirements of the tar-
get population. Most pictorial food
guide systems follow this strategy.In
the second approach, the metabolic
approach, eating guidelines are
linked to the metabolic effect a par-
ticular food may exert on physiologic
parameters. For example, the low
glycemic index pyramid? focuses on
the effect of food on blood glucose.

Many pyramids today also highlight
the quality of food in their pictorial
representations (e.g., The Healthy Eat-
ing Pyramid? and the German three-
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dimensional Food Guide Pyramid,
2005%). Several pyramids from around
the world emphasize cultural influ-
ences and traditional cuisine,® and
some of these (e.g., Mediterranean
Food Guide Pyramid) have been used
in both research and clinical settings
for the purpose of health promotion
and disease prevention.®®

Comparatively, food guide pyramids
do not differ substantially from each

proaches (e.g., vegetables and fruit as
the base before grains; more
protein).'®"" Most pictorial represen-
tations include daily physical
activity.'"

The majority of food pyramids and
other pictorial food guide systems
provide a range of serving sizes
and/or number of servings per food
group’® to allow individualization for
differences in body masses, physical

“Only recently have food guide

systems included fluids.”

other with respect to their food and
nutrient recommendations. In fact,
Painter and colleagues® demon-
strated that although food guide sys-
tems varied in shapes (e.g., pyramid,
wheel, pagoda, rainbow), their basic
food group classifications were simi-
lar. Only recently have food guide sys-
tems included fluids, and only a few
have incorporated more novel ap-

activity levels, and different energy
needs.The U.S. Food Guidance Sys-
tem (MyPyramid) provides a range of
suggested number of servings for
each food group, which is dependent
on an individual’s energy require-
ments ranging from 1,600 to 3,000
kcal/day.Consequently, men and
women of different ages with three
different physical activity levels are
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able to identify the suggested num-
ber of servings per food group.™

General Food Pyramids and
the Athlete’s Needs

Few pyramids address an athlete’s
needs. Although the new U.S. Food
Guide Pyramid can be used to fit ath-
letes’ dietary needs, the recommen-
dations and available worksheets are
limited to a total daily energy intake
of 3,000 kcal/day, and these guide-
lines were not developed specifically
to address the athlete’s energy and
nutrient needs.!” Similarly,
Houtkooper'® modified the standard
1992 U.S. Food Guide Pyramid and in-
cluded fluids as a new food category
at the base of the pyramid, emphasiz-
ing the importance of hydration for
athletes.The Mediterranean Food
Guide Pyramid may be used to ac-
commodate higher energy needs of
endurance athletes through in-
creased intake of fat, particularly oils
from olives, nuts, and fish.'® Finally,
the Vegetarian Food Guide Pyramid'”
may be adjusted to fit the vegetarian
athlete.”®

When incorporating general food
guide pyramids into sports nutrition
counseling with athletes and adjust-
ing the number of serving sizes and
food group contributions, sports di-
etitians must have an understanding
of how individuals may interpret the
messages in these pyramids'31%2' so
that use of the pyramid assists in
meeting energy, nutrient, and fluid
needs. Nonetheless, although such
pyramids are useful, they will always
be limited because they are not in-
tended to address the athlete’s en-
ergy, nutrient, and fluid needs and
timing of ingestion.

One complication that exists in
sports nutrition deals with the fact
that training programs are periodized
with high and low intensity/volume
training cycled throughout the an-
nual training and competition plan. A
quick guide for adding calories to
cover variable training demands
using a pyramid format for athletes
could assist in successful sports nutri-
tion applications. In light of the com-

plexities and variability of energy, nu-
trient, and fluid needs of athletes, 2 a
simplified pyramid could be ex-
tremely helpful, although it would
not be without limitations.The Food
Pyramid of Swiss Athletes was devel-
oped with this concept in mind.

The Food Pyramid for
Swiss Athletes

The Food Pyramid for Swiss Athletes
(FPSA) represents a quick reference
guide for athletes training more than
5 hours per week, providing details
on serving sizes for different body

ent, and fluid needs for the athletes
were extrapolated.

The primary aim of the FPSA was to
provide a quantitative and qualitative
representation of food and fluid
needs of athletes of varying body
mass and training volume at a fixed
moderate intensity (set at 0.1
kcal/kg/min, representing running at
8 km/h, cycling at 2 W/kg, or intermit-
tent exercise of team sports). The sec-
ondary aim of the FPSA was to meet
the reference values for micronutri-
ents established by the Dietary Refer-
ence Intakes (DRIs).2*?° Thus, the

“...food and cultures vary
globally and no pyramid will
suit the needs of all athletes.”

masses, number of servings adjusted
to number of hours of training per
day, and appropriate macronutrient
choices to meet the demands of
training (Figure 1, page 14).This re-
cently published pyramid'®® was de-
veloped by the Swiss Forum of Sports
Nutrition (www.sfsn.ch), the primary
sports nutrition organization in
Switzerland. It is important to empha-
size that foods and cultures vary
globally and no pyramid will suit the
needs of all athletes under all circum-
stances. However, this pyramid can be
used to teach several key concepts
that are common yet difficult for ath-
letes to integrate successfully into
their daily nutrition practices: adjust-
ing energy, nutrient, and fluid needs
to changes in training loads (i.e., vol-
ume and intensity).

Nutritional recommendations for ath-
letes, as for other population groups,
should primarily promote a well-bal-
anced diet to ensure long-term
health.The FPSA is an extension of an
existing food guide pyramid for
nonathletes: the Food Pyramid for
Healthy Swiss Adults of the Swiss So-
ciety for Nutrition." The “basic pyra-
mid” layout of FPSA provided the
foundation from which energy, nutri-

Swiss group used the nutritive ap-
proach in its pyramid development.

Development and Validation
of the Pyramid

As a first step, an additional energy
requirement per kilogram of body
mass and per hour of exercise was
defined.To calculate the additional
energy expended from exercise, the
energy need of an average sitting ac-
tivity was always subtracted, as exer-
cise replaces a sedentary lifestyle
rather than being added to it."* The
additional energy requirement was
then distributed as extra servings
across the different food groups of
the basic pyramid, considering the
specific macronutrient recommenda-
tions for sports*®*' and whether the
extra servings were feasibly inte-
grated into an athlete’s real life. Fur-
thermore, sports foods and fluids
(e.g., sports drinks, bars, recovery
products) were included as a choice
for extra servings next to the food
items shown on the basic pyramid.
The issue of different energy needs
relative to body mass was solved by
using variable serving sizes.Conse-
quently, it is the daily exercise dura-
tion that determines the number of
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Figure 1

Food Pyramid for Athletes

For athletes exercising =5 hours per week

Based on the Food Pyramid for healthy adults
of the Swiss Society for Nutrition
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© 2005 Swiss Society for Nutrition SSN \&/

The Food Pyramid for Athletes is based
on the Food Pyramid designed and de-
veloped by the Swiss Society for Nutri-
tion (Schweizerische Gesellschaft fiir
Ernihrung) for healthy adults, which
will be referred to as the Basic Food
Pyramid. This Basic Food Pyramid has
been expanded to cover the energy and
nutrient needs for daily exercise typi-
cally performed by athletes and active
individuals.

14| sCAN’S PULSE Winter 2010,Vol.29,No. 1

The Food Pyramid for Athletes is aimed
at healthy adults exercising on most days of
the week for at least one hour or more per
day at moderate intensity, totaling at least 5
hours of exercise per week.

Moderate intensity represents continuous
activities such as swimming (2.5 kmv/h), run-
ning (8 km/h) or cycling (2 watts per kg body
mass) or the “stop and go” of most intermit-
tent and team sports such as an ice hockey

match, a soccer game or tennis match. The
Basic Food Pyramid reflects balance in food
choice, and the same applies to the recom-
mendations for athletes. Both pyramids en-
sure sufficient energy and nutrient supply
for their target population. All foods are
allowed, but it is important that a variety
of foods are chosen from each section, that
produce is chosen seasonally, and all foods
are prepared and processed with care, The
regular intake of vitamin and/or mineral

-
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Consume sweets, salty snacks and sweetened drinks (e.g., soft The same applies to the athlete = N
drinks, ice tea, energy drinks) in moderation. When consuming However, it should be considered that alcoholic f
alcoholic beverages, do so in moderation and as part of a meal. beverages or low sodium drinks may delay recovery '
Use salt with added iodine and fluoride, and in limited quantities after exercise.
only. :
» '
’
-
Use one serving (10—15g = 2-3 teaspoons) a day of plant-based For each additional hour of exercise, = 1
oils for cold dishes {e.g., canola or olive cil), one portion for I:l I:I add %2 serving '
cooking {e.g., olive oil}, and if needed one portion (10g = 2 tea- D The additional ¥z serving can be chosen from any of the
spoons) butter or spread. A daily serving of nuts (20-30g) is also foods listed. !
recommended. 1
1
7
L4
Each day alternate among 1 serving of meat, fish, eggs, cheese or - - The same applles to the athlete = "
plant source of protein such as tofu (1 serving = 160—120g meat/ The hasis pyramid provides enough pratein and calelum’
fish [raw weight] or 23 eggs or 200g cottage cheese or 60g hard . . for the athlete too, so no additional servings are 1
cheese or 100-120 g tofu). In addition, consume 3 servings of milk necessary. !
or dairy products a day, preferably low fat varieties (1 portion = ]
200 ml of milk or 150-180 g of yogurt or 2009 of cottage cheese 1
. or 30-60g of cheese). 1
’
Eat 3 servings a day and make 2 of them whole grain if possible. For each additional hour of exercise, add 1 serving = 1
1 serving = 75-125g bread or 60—1004 [dry weight] legumes . - When exercising more than 2 hours a day, sport 1
such as lentils or garbanzo beans or-180-300g potatoes or . foods/drinks can also be used instead of food from the )
45-75 g [dry weight] of cereals/pasta/rice/com or other grain basis pyramid. 1 serving of sport food = 60-90g of a bar, 1
products, 50-70g carbahydkra(e gel or 300 to 400ml of a \
regeneration drink.
’
-
Eat 3 servings of vegetables a day, at least one of which should be - - The same applies to the athlete T 0y
raw (1 serving = 1209 of vegetables as an side, salad, or soup). It is also accepted to eat more than 3 servings of ¥
Eat 2 servings of fruit a day (1 serving =120 g or 1 "handful®). . . vegetables and 2 servings of fruits if tolerated i
One daily serving of fruit or vegetables can be replaced by 200 ml without gastro-intestinal issues. 1
of d fruit or ble juice. - | !
’
Drink 1-2 liters of liquid a day, preferably unsweetened (e.g. tap/ For each additional hour of exercise, o N
mineral water or fruit/herb teas). Caffeinated beverages (coffee, add 400 to 800ml of sport drink
black/green tea) should be consumed in moderation only. The spoanrink may ble u;ed shotnlx ﬁefore znd du(rjing :
exercise, For exercise lasting up to 1 hour a day an
activities targeting fat metabolism, water should be
preferred over a s%on drink. Sport drinks can also be :
consumed after exercise. As required, additional water
o o 6 6 can be consumed before, during, and after exercise. !
’

1 hour 1 hour 1 hour 1 hour

Servings from
the basic pyramid

3=

Version 1.2 © 2009 Swiss Forum for Sport Nutrition, www.sfsn.ch, in collaboration with ETH Zurich and Federal Office of Sport FOSPO

Servings per hour of exercise per day

fortified foods and beverages or the use of
dietary supplements may exceed the upper
tolerable intake level for micronutrients.

Adherence to the Food Pyramid for- Ath-
letes offers a solid foundation for longterm,
successful performance capability. Incon-
trast to the Basic Food Pyramid, where the
recommendations do not have to be fol-
lowed strictly on a daily basis, it is suggested
that athletes meet the guidelines consistently

to ensure optimal regeneration and perform-
ance capability. The additional requirement
to cover exercise training includes a volume
of 1 to 4 hours of moderate intensity exer-
cise per day. For high intensity exercise and/
or greater volumes, the energy and nutrient
requirements will be higher. An experienced
sports dietitian may help with adjusting
food selection and serving size to individual
needs.

Serving size selection: From the serv-
ing size range given in the pyramid, small
athletes of about 50 kg body mass should
choose the smallest serving size, whereas
the largest serving size applies to athletes
weighing about 85 kg. Intermediate serving
sizes apply to athletes of corresponding in-
termediate body mass (e.g. medium serving
size for 67.5 kg).
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extra servings, whereas the athlete’s
body mass determines the serving
size.'”

The final version of the FPSA (Figure
1) was validated quantitatively by de-
sighing 168 meal plans according to
the pyramid’s recommendations for
athletes with body masses of 50 kg to
85 kg and a daily training volume
from 0 (simulating resting days) to 4
hours.The evaluation of the meal
plans revealed that energy intake of
the meal plans met the calculated en-
ergy requirement by 97%."° The
macronutrient intakes, expressed rel-
ative to body mass per day (g/kg/d),
by training volume are shown in the
top part of Figure 2 (below).The pyra-
mid fulfilled international standards
for macronutrient intakes using vari-
able training volumes.3°3! The mi-
cronutrient supply was well beyond
the DRIs for nearly all micronutri-
ents.2*? Potential critical elements
(e.g.iron for women with a low en-
ergy budget or vitamin D) and fur-
ther details about the development

and validation of the pyramid are ex-
plained in the literature,'%?

Application to Practice

In practice, the pyramid may be used
in several ways.The pyramid may rep-
resent a food guide, and meal plans
may be designed according to the
pyramid.This application is probably
most suitable for sports nutrition ed-
ucation, particularly to illustrate the
differences between the energy and
nutrient needs for sedentary individ-
uals {or rest days for athletes) and
athletes. in addition, the pyramid eas-
ily translates carbohydrate guidelines
into practice. Athletes often fail to
consume sufficient carbohydrates to
ensure recovery from repetitive, in-
tense training.*? The pyramid, at least
based on hours trained, can provide a
simple tool to put carbohydrate goals
into practice. The pyramid also may
be used to compare actual eating
habits with pyramid guidelines. For
example, empty pyramid handouts
may be used in a team presentation

where athletes are asked to insert
their foods and fluids consumed. As
more awareness is built around the
importance of how to link changes in
training volume with changes in food
and fluid intakes, the pyramid can
serve as a simple yet optimal refer-
ence guide. In fact, team presenta-
tions can be built on food pyramids
and by integrating short workshops,
both teaching and learning become
more effective.

Professionals and athletes may won-
der why the FPSA does not recom-
mend additional servings of
protein-rich foods relative to training
hours. This is due to the fact that the
basic pyramid in Switzerland follows
recent trends of slightly increased
protein intakes recommended for
sedentary individuals for the purpose
of weight control.* This is also an ad-
vantage for athletes, as the protein
supply is already conveniently high
for athletes with a lower training vol-
ume (e.g., power athletes), while not
getting too high for athletes with

Figure 2. Average daily macronutrient intake of the 168 meal plans by training volume
(mean = SD) in g/kg/d (upper figures) or as percent (%) of energy intake (bottom figures).
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high training volumes (e.g., en-
durance athletes). The high protein
supply at low training volumes may
also assist with weight control in
nonendurance sports such as gym-
nastics.>* With increasing training vol-
umes, more protein is delivered by
additional servings from grains as
well as sports and recovery foods.

This food pyramid for athletes gives
only a general message about sports
nutrition, and as with any other guid-
ance system, fine-tuning of individual
and sport-specific requirements by a
sports dietitian is necessary. Users of
the FPSA should consider that the ad-

ply of macronutrients increases with
increasing training volume; however,
contributions in % El only increase for
carbohydrate but do not exceed 60%
of El, while % El for protein and fat
decrease. This clearly shows that
macronutrient recommendations
based on % El are inappropriate in
sports nutrition, as they do not pro-
vide any information on the energy
and macronutrient supply nor on the
corresponding fuel needs of exercis-
ing muscles.3 Macronutrient require-
ments in'sports nutrition should
exclusively be calculated in
g/kg/day.3® Whether practitioners
communicate these numerical rec-

“There is no other comparable and

as thoroughly validated pictorial

food guide for athletes available

around the world.”

ditional servings are calculated for an
average, moderate exercise intensity,
as defined in the pyramid (see Figure
1). Overfueling and underfueling may
occur in low volume (e.g., gymnas-
tics) and high volume sports (e.g.,
running, cycling), respectively. How-
ever,in practice, an athlete exercising
at lower intensities simply needs to
round the number of servings (e.g.,
eating for 2 h of exercise according to
the pyramid, while exercising for 3 h).
Finally, the pyramid is not limited to 4
hours of exercise per day. Further
servings may be added for the fifth
and sixth hour of training, as indi-
cated by the dotted lines at the right
end of the food group layers.

One aspect not directly related to the
pyramid but revealed by the valida-
tion data, which represent interna-
tional standards for sports
nutrition,33' is the divergent behav-
ior of the macronutrient data ex-
pressed either in percent of energy
intake (% EI) or relative to body mass
{(g/kg/d).Figure 2 shows how the sup-

ommendations to athletes depends
on individual factors. However, in
most cases pyramids, plates, single
serving size equivalents {e.g., cups), or
other practical tools should be used
to translate these quantitative data
into easily understandable guide-
lines.

Although this food pyramid for ath-
letes reflects to some degree the cul-
tural foods of Switzerland, the variety
of foods modelled within each food
group is large and it would be possi-
ble to replicate these choices in many
countries around the world, particu-
larly Western countries, including the
United States and Western Europe,
where eating practices are compara-
ble to Switzerland. Furthermore, the
amounts of nutrients resulting from
the pyramid’s recommendation are
consistent with internationally ac-
cepted DRIs and guidelines.®*?!

In summary, the FPSA illustrates dif-
ferent energy, macronutrient, and
fluid needs of athletes training at

variable training volumes in compari-
son to normally active or sedentary
individuals.To date, there is no other
comparable and as thoroughly vali-
dated pictorial food guide for ath-
letes available around the world.
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