






Consume sweels, salty snacks and sweetened drinks (e.9, soft
dr¡nkt ¡ce tea, energy dr¡nks) in moderation When consuming
alcoholic beveraget do so ¡n moderation and as part of a meal.
Use sah wilh added ¡odine and fluor¡de, and in l¡m¡ted quantities
only.

Use one serv¡ng (1 0-1 5 g = 2-3 teaspoons) a day of plant-based
o¡ls for cold dishes (e.g,, canola or ol¡ve o¡l), one portion lor
cooking (e g . ol¡ve oil), and if needed one port¡on (1 0 g = 2 tea-
spoons) butter or spread A da¡ly seru¡ng of nuts (20-309) ¡s also

recommended

Each day altemate among 1 *rv¡ng of meat fish, eqgt chffie or
plant source of protein such as tofr¡ (1 æry¡ng = 100-120 g meau
fish fraw we¡ghtl or 2-3 eggs or 200 g cottage chæse or 609 hard
chæ or loo-120g tofu). ln addition, consume 3 seryings of m¡lk
or dairy products a day preferably low fat Er¡eti6 (1 ponion =
200 ml of m¡lk or 150-180 9 of yogurt or 20Og of cottage chse
or 3G-609 of chees).

Eat 3 seryings a day and make 2 of them whole grain if possible
1 seru¡ng = 7F125 g bread or 60-1009 [dry we¡ght] legumes
such as lentils or garbanzo beans or180-3009 potatæs or
45-75g [dry we¡qhtl of cereals/pasta/rice/com or other grain
products

Eat 3 serv¡ngs of vegetabl6 a day, at least one ofwhich should be
raw (1 *ry¡ng = 1 209 of vegetabls as an s¡de, slad, or soup).
Eat 2 serv¡ngs offru¡t a day (1 sery¡ng = 120 g or 1 "handful')'
one dô¡ly serying of ftuit or vegetables @n be repla(ed by 2ooml
of unseeten€d fiu¡t or vegetable iuice.

Drink 1-2 l¡ters of l¡quid a day, preferably unsweetened (e.g tap/
mineral water or fru¡t/herb teas). Caffeinated beverages (coffee,
blacldgreen tea) should be consumed ¡n moderation only

Sport
The same appl¡es to the athlete
However, ¡t should be considered that alcoholic
beverages or low sodium dr¡nks may delay recovery
after exercise

\ t\
l\ \ \ For each additional hour of exercise,

add % seruing
The add¡t¡onal y2 serying can be chosen from any of the
foods listed.

The eme applles to the athlete

for the athlete t@, s no additional sery¡ngs are
næs9ry.

I I I I For each add¡t¡onal hour of exercise, add I serying
when exercis¡ng more than 2 houE a day, spon
foodldrinks can also be used ¡nstead offood from the
basis pyramid 1 seNíng of sport food = 6(F909 of a bar,

50-70g carbohydrale gel or 300 to 400m| of a
regeneration drink.

The same applies to the athlete
It ¡s als accepted to eat more than 3 æruings of
vegetablg and 2 sery¡ngs of hu'rts ¡f lolerated
w¡thout gaslrcintestinal issus.

4 4
For each add¡t¡onal hour of exercisq
add 400 to 80oml of sport dr¡nk
Ìhe spon drink may be used shortly before and during
exercise For exercise last¡ng up to t hour a day and
act¡v¡t¡es larget¡ng fat melabol¡sm, water should be
preferred over a sport dr¡nk. Sport dr¡nks can also be
consumed after exercise. As requ¡red, add¡t¡onal water
can be consumed before, during, and after exercise.
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Vers¡on 1.2 O 2OO9 Sw¡ss Fo¡um for Sport Nutr¡t¡on. M.sfsn.ch, in collaborat¡on w¡th ETH Zurich and Federal Off¡<e of SPort FOSPO

fortified foods and beverages or the use of
dietary supplements may exceed the upper
tolerable intake level for mlcronutr¡ents

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

to ensure optimal regenerat¡on 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 ¡ntensity exercise and/
or greater volumes, the energy and nutrient
requirements w¡ll be higher An experienced
sports dietitian may help with adjusting
food selection and seruing size to ind¡v¡dual
needs

Seruing s¡ze select¡on: From the seru-

ing size range given in the pyramid, small
athletes of about 50 kg body mass should
choose the smallest seruing size, whereas
the largest seruing size applies to athletes
weighing about 85 kg lntermed¡ate serv¡ng

sizes apply to athletes of corresponding in-
termediate body mass (e g medium seruing

size Íor 67 5 kg)
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extra serv¡ngs, whereas the athlete's
body mass determines the serving
size.ro

The finalversion of the FPSA (Figure

1)was validated quantitatively by de-

signing 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 97o/o.1oThe

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.30'3r The mi-
cronutrient supply was well beyond
the DRls for nearly all micronutri-
s¡15.2n-2r 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.lo'23

Application to Practice

ln 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
differenqes between the energy and
nutrient needs for sedentary individ-
uals (or rest days for athletes) and
athletes.ln addition, the pyramid eas-

ily translates carbohydrate guidelines

into practice. Athletes often fail to
consu me'sufficient carbohyd rates to
ensure recovery from repetitive, in-

tense training.32 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. ln 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.33This 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 traìning volume
(níean + SD) ¡n élkgl¿-(upper figures) or as percent (o/o) of energy ir take (bottom figures).
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high training volumes (e.9., en-
durance athletes).The high protein
supply at low training volumes may
also assist with weight control in
nonendurance sports such as gym-
nastics.3aWith 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 o/o El only increase for
carbohydrate but do not exceed 600/o

of El, while o/oElfor protein and fat
decrease.This clearly shows that
macronutrient recommendations
based on o/oEl 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.30 Macronutrient require-
ments insports nutrition should
exclusively be calculated in
g/kg/ day.3o Whether practitioners
communícate these numerical rec-

validated

ath letes

around the world."

ditional servings are calculated for an

average, moderate exercise intensíty,
as defined in the pyramid (see Figure

1). Overfueling and underfueling may
occur in low volume (e.9., gymnas-
tics) and high volume sports (e.9.,

ru nnin g, cycli ng), respectively. How-
ever, in practice, an athlete exercising
at lower intensitíes simply needs to
round the number of servíngs (e.9.,

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 fífth
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-
tíonal standards for sports
nutritíon,30'31 is the divergent behav-
ior of the macronutrient data ex-
pressed either in percent of energy
intake (o/o El) or relative to body mass
(g/kg/d).Figure 2 shows how the sup-

"There is no other compiarable and

as thoroughly

food gu¡de for

pictorial

available

ommendations to athletes depends
on individual factors. However, in

most cases pyramids, plates, single
servíng size equivalents (e.9., cups), or
other practicaltools 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

cons¡stent with internationally ac-

cepted DRls and guidelines.2+3r

ln summary,the FPSA illustrates dif-
ferent energy, macronutrient, and
fluid needs of athletes trainíng 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.

Samuel Mettler, PhD, is o sports nutri-
tionist at the Swiss Federol lnstitute of
Sport, Magglingen and at the Depart-
ment of Agriculturol and Food Sci-

ences, ETH Zu rich, Switzerla nd. He is

olso a leading portner of the Swiss

Forum for Sports Nutrition,
www.sfsn.ch,which is an open occess

and independent sports nutrition infor-
mation platform for Switzerland and
oth er Ger m a n - speaki n g co u ntri es.

Nanna Meyer, PhD, RD, CSSD, is an as-

sistant professor at the University of
Colorado at Colorado Springs and di-
rector of the sport nutrition graduote
program.She is olso a consultont in

sports dietetics at the United States

Olym pi c Trai ning Center i n Colorodo
Springs,CO.

References

1. Stehle P, Oberritter H, Büning-Fesel
M, et al. Grafische Umsetzung von
Ernährungsrichtlinien - traditionelle
und neue Ansätze. Ern Umsch.

2005;52:128-135.
2. Ludwig DS. Dietary glycemic index
and obesity. J N utr. 2o00i130:280S-35.
3. Harvard School of Public Health.
The Healthy Eating Pyramid,Web site.

Available at: http://www.hsph.har-
va rd.ed u/nutritionsou rcelwhat-
shou ld-you-e al/ pyramid/.Accessed
August 18,2009.
4. Deutsche Gesellschaft ftir
Ernährung. Die Drei-Dimensionale Le-

bensmittelpyramide, Web site. Avai l-

a ble at: http;//www.dge.de/
mod u les.php?name=Content&pa=sh
owpage&pid=40. Accessed Au gust
18,2009
5. Painter J, Rah JH, Lee YK. Compari-
son of international food guide picto-
rial representations.JAm Diet Assoc.

2002;102:483-489.
6. Giugliano D Esposito K. Mediter-
ranean diet and metabolic diseases.

Cu rr Opi n Li pi dol. 2008;1 9:63-68.
T.Lairon D. lntervention studies on
Mediterranean diet and cardiovascu-

SCAN'S PULSE Winter 2O10,Vot, 29, No, 1 | 1 7



lar risk. Mol Nutr Food Res.

2007;51:1209-1214.
S.Tavani A, La VC. Fruit and vegetable
consumption and cancer risk in a
Mediterranean population . Am J Clin
N u tr. 1 995;61 :1 37 4S-1 37 7 S.

9. Renaud S, de LM, Delaye J, et al. Cre-
tan Mediterranean diet for preven-
tion of coronary heart disease.Am J
Clin Nutr. 1 995;61 :1 3605-1 3675.
10. Mettler 5, Mannhart C, Colombani
PC. Developement and validation of a

food pyramid for Swiss athletes. /ntJ
Sport Nutr Exerc Metab. 2009;1 9:504-
51 8.

1 l.Walter P, lnfanger E, Mühlemann P.

Food Pyramid of the Swiss Society for
Nutrition.An n Nutr Metob.
2007 ;51 (Suppl 2):1 5-20.
12. Kennedy E. Building on the pyra-
mid:where do we go from here? Nutr
Today. 1 998;33: 1 83- 1 85.
13. Nestle M. ln defense of the USDA

Food Guide Pyramid. Nutr Today.

1998;33:189-197.
14. Britten B Marcoe K,Yamini S, et al.

Development of food intake patterns
for the MyPyramid Food Guidance
System.J Nutr Educ Behav.2006;38:
s78-592.
15. Manore MM, Meyer NL.SportNu-
trition for Health and Performance.
2nd ed.Champaign,lL: Human Kinet-
ics;2009,
1 6. Houtkoop er, L. Win ni ng Sports Nu-
trition Manuol. Tucson, AZ: University
of Arizona Corporate Extension; 1994.
1 7. Messina V Melina V Mangels AR.A
new food guide for North American
vegetarians.J Am Diet Assoc.

2003;103:771-775.
18. Larson-Meyer E. Vegetarian Sports
Nutrit¡on.1st ed. Champaign, lL:

Human Kinetics;2007.
19. Crotty P, Cert D.The Mediter-
ranean diet as a food guide: the prob-
lem of culture and history.NutrTodoy.
1998;33:227-232.
20. Gifford KD.The Mediterranean
diet as a food guide:the problem of
culture and history. NutrToday.
1998;33:233-243.

2 1 . Wilson CS. Mediterranean diets:
once and future? NutrToday.
1998;33:246-249.
22. Rodriguez NR, Di Marco NM, Lang-
ley S. American College of Sports
Medicine position stand. Nutrition
and athletic performance.Med Sci

Sports Exe rc. 2009 ;41 :7 09-7 31 .

23. Burke LM, Mettler S. A food pyra-

ington, DC: National Academy Press;

2000.
29.lnstitute of Medicine. Dietary Ref-

erence lntakes for Water, Potassium,
Sodium, Chloride, and Sulfate. Wash-
ington, DC: National Academies Press;

2004.
30. Burke LM, Kiens B, lvy JL. Carbohy-
drates and fat for training and recov-

"This clearly shows that macro-

nutrient recommendations based

oî o/oEl are ¡nappropriate in sports

n uti¡tioJî."
mid for Swiss athletes.lnt J Sport Nutr
Exe r c M eta b. 2008;1 8:430 - 437 .

24.lnstitute of Medicine. Dietary Ref-

erence lntakes for Energy, Carbohy-
drate, Fiber, Fat, Fatty Acids,
Cholesterol, Protein and Amino Acids.
Washington, DC: National Academies
Press;2005.
25.lnstitute of Medicine. Dietary Ref-

erence lntakes for Vitamin A, Vitamin
K, Arsenic, Boron, Chromium, Copper,
lodine, lron, Manganese, Molybde-
num, Nickel, Silicon,Vanadium and
Zinc. Washington, DC: National Acad-
emy Press;2001.
26.lnstitute of Medicine. Dietary Ref-

erence lntakes for Calcium, Phospho-
rus, Magnesium,Vitamin D and
Fluroride. Washington, DC: National
Academy Press; 1997.
2T.lnstitute of Medicine. Dietary Ref-

erence lntakes forThiamin, Ri-

boflavin, Niacin,Vitamin 86, Folate,
Vitamin 812, Pantothenic Acid, Biotin
and Choline.Washington, DC: Na-

tional Academy Press; 2000.
23.lnstitute of Medicine. Dietary Ref-

erence lntakes for Vitamin C, Vitamin
E, Selenium and Carotenoids.Wash-

ery. J Sports Sci. 2004;22:1 5-30.
31.Tipton KDWolfe RR. Protein and
amino acids for athletes. J 5p orts Sci.

2004;22:65-79.
32. Burke LM, Cox GR, Culmmings NK,

et al. Guidelines for daily carbohy-
drate intake: do athletes achieve
them? sportsMed.200l;31 :267-299. o
33. Kushner RF, Doerfler B. Low-carbo
hydrate, high-protein diets revisited.
Cu r r O pi n G astroe nte rol. 2008;24:1 98-
203.
34. Westerterp-Planten ga MS, Lus-
combe-Marsh N, Lejeune MB et al. Di-
etary protein, metabolism, and
body-weig ht regulation: dose-re-
sponse effects. lnt J Obes (Lond).
2006;30 Suppl 3:S1 6-523.

1 8 I scnNs PULSE winrer 2010,Vo|.29, No. 1

o


