[MEPIEXOMENA AIAAE=H2

Elocaywyn otnv Emotiun tng dtatpodng

Baowkec evvolec Statpodng

ABANTLKA Slatpodn

BaOLKEC ZUOTAOELC OLATPODNC ALOKOUUEVW




Altatpodn ival n emotApn TS TPodrc mou oXeTL(ETAL LLE TNV LVYELQL.

O ouyxpovoc KkKAAdoC TNC emotAMNG TNG Olatpodnc avamtuxbnke amo
evoladEPOV YLt TN MEAETN TWV KAWLIKWY VOOWV TIOU TIPOKAAOUVTOL QIO pLa
OUYKEKPLUEVN OLATPOPLK QVETIAPKELA, OTWCE TL.X. TO okopPBouto (mpokaAeital
and €Aewpn PBrrapivng C), yia vo emIKEVIPWOEL TEAKA O€ TLO OUVOETEC
KOTOLOTAOELG, OTIWC oL kapdLomaBelec, o StaBRtng KoL N 0oTEOTTOPWON.

Jnuepa, to evbladepov yia tn dwatpodn Paociletal oe €vav VEO OPLOUO TNG
UYELOC WC «TPOANYN TG aoBEvelac», otov omoio n dtatpodn mailel ONUOAVILKO
poAo.




http://ndfs.byu.edu/Programs/Undergradua
tePrograms/NutritionalScience/WhatisNutri
tionalScience.aspx

Nutritional Science is the study of the effects of
food components on the metabolism, health,
performance and disease resistance of human

and animals. It also includes the study of human

behaviors related to food choices



http://ndfs.byu.edu/Programs/UndergraduatePrograms/NutritionalScience/WhatisNutritionalScience.aspx

AIATPOOH

Elvat n Sdwadikaoio pE tnv omoiot 0 OPYOVIOMOC
XpNotlpomnoleil ta tpodipa. H dratpodn eivar pia
NMEPLTAOKN Kataotaon Kot reptAapBavet:




l Oa propovoe va SLoYwpPLoTEL |

2TtoVv KaBopLlopo tou owotoU dlattoAoyiou (TL TpWLLE)

KOLL OTNV ETLOTNMN TOU METAPOALOHOU (TL CUMPALVEL E TLG
TPOPEC PETA TNV KATOVAAWGH TOUC QIO TOV OPYOVLOMO HOG.

OL pEoeC HLATPODLKEC OVAYKEC TWV ATOUWV Sladopwv opadwv
nolkiAouv Kol e€aptwvTal amo PETPROLUO XOPAKTNPLOTLKA OTIWG
n nAwkio, To dUAo, To v oc, To Bapoc, To Babuo dpaoctnpLoTNTAC
KoL To pUBOUO avamtuénc.



Mwc Ba ylvel Katovontocg 0 TPOTIOC E TOV OTIOLO
ol avBpwmol mpoocAapfavouv Ta TPOPLUAL;

Amapaitntn otn LEAETN Kol TNV
epoppoyn n EUMAoOKN Kot AAAWV Bootkwy
KoL EPAPLLOCHUEVWV ELOLKOTNTWV




r——E—;im:aa avBpwmvng AsiToupyia
(Napéyovre) yiag ZuvaQeig emoTNPOVIKEG EISIKOTNTES

suoTaTIKG ’ : R
e Kuttapikog muprivag | DNASSSRNA plakn Boroyia, TPéPa
(yevetiké

eninedo)

Kutrapa: HETABOAMONOG

Eocwtepikd MepIBAAAoOV

KukAogopia

OAa Ta opyavikd ouotruara, eniong

Keviplkd VEUPIKO OUOTNHA

EEwTepikd mepiBaAlov
Endpkeia/aven




0 H duatpodn pmopel va
EMNPENCTEL KOL VOL
EPUNVEVTEL QMO ML
nAnBwpa
JpuxoAoyikwy,
KOWWVLOAOYLKWV KoLl
OLKOVOMLKWV
TLAPOAYOVIWYV




[TpOKELLEVOU VA VIVEL:

-1
- Katavonon

-1 MeA€tn

-1 Epeuva ko
o Mpaktikn epapuoyn tne Statpodnc

0 OMOTIKA TPOOCEYYLON TOOO QO T LOPLAKN TN
NMAEUPA OGO KOl OTTO TNV KOLVWVLKA



H wotopla tn¢ dtatpodnc ...

+ To 6eUTEPO MLOO TO 18° ou.‘ LOTPLKN
TLPOCEYYLON
v oxeon TPodNC (opertd suotatka) UE TN AELTOUPYLO TOU
OpYaVIOUOU
v OX€on TPodnc Kol VOoou
v amokaBlotouv thn vyeia

v KaBopillouv TNV aAvTaoKpLon tov avBpwTrou oto
nepfaiiov

Xnuukn éopun

DuoLoAOYLKEG AELTOUPYIEG
BloXNUKEG avTIOPACELG
ATtOULTAOELG TOU OpyavLopoU




... H lotopla tn¢ dtatpodnig
-1
+ TEAN tnC dekaetiac tov 1980
v Hyvwon 6&ev ntav apketn yLa va. AUCEL TTLYKOG LA
npoBAnuota:
v Olatpodikn avaoPpaiela
/ UTIOOLTLOMOG

o



-1
H duatpodn opiletal wg
OepeAlwdec avBpwrivo dkatwpa,
QIO OLTNTO OXL LLOVO YOl TNV
avantuén tou avBpwrou aAAa Kol

WC OTOTEAECOL TNC avarTuénc
QUTNC



Epsuvnrika

Ivonrouta Mpoakropeia /

AloQopd TTANPOPOPNONS ANHOCIEUHEV Alapopa TANPOYOpPNoTg
EMIOTNHOVIKA

/ SeBopEva o I Biopnyavia
\ / TROPipwY

AlGHOPPLITEG TNG
KOIVIE YVWHNG * ( AnpoaciaTnra
Méoa Malikng

—
| P EVNHEPWONG / | §
Evwoeig * / Ayopa

KOTAVOAWTWY KaravahoTeg

Npoypauypara
VId Ta TROQIHQ

EPEYNA

ENIKOINGNIA




2KOMOzZ THZ AIATPODHZ
1

+» N datnpnon otn {wn
% N AvAamTUén
% N avomopoywyn

+» N PUCLOAOYLKN AELTOUpYLO TWV
Sradpopwv opyavwv
2 KOIL N TLOPOLYWYN EVEPYELOLG



MAPATONTEZ NMOY ENMHPEAZOYN TH
AIATPO®H TOY ANOPQMOY...

BloAoyikoi kaBopLoTikoi tapAyovteg, OMwG N MEiva, N 0PN Kol N yevon

OLKOVOMLKOL KOlOOPLOTLKOL AP AYOVTEC, OTIWCE TO KOOTOC, TO EL0OSNMA, N
SitaBeopotnta

q
QDuokoi kaboploTikoi MaPAYovIEG, OMwWE N mMpooPacn, n eknaidevon, ot
| 6e€LoTNTEC (M.X. TO paYEipEUQ) KOl O XPOVOG

Kowvwvikoi ka@oplotikol mapayovteC, OTtwE n KOUATOUPA, N OLKOYEVELQ, OL
OUVOMAALKOL KOlL TOL LOTiBa YEUHATWV

q
WuxoAoyLKol KaBopLoTLKOL TP AYOVTEC, OTtWC N HLAOeon, TO OTPEC KAl N
ksvoxﬁ

4

ZUTEPLPOPEC, MEMOLONOELG KOl YVWOELS YUPW OTtO Ta TPpOd LU




2xeon dtatpodnc Kot VYELOC



Aodalela napoxnc tpodipwv onou ta
ATopa ooAapBAvouv EmapKn Kot
Looppomnpévn diatta

Avenapkeia tpodpipwv, ptwyla, TOALTIKA
aotadn cuotpata, mOAEHOL...

YnepkatavaAwon tpodipwyv, xapnAn

ocwpatikn dpaotnplotnta, aAKOOA,
KOTIVIOMOL, OTPEG K.OL

Yyeia, kaAn puoikn katdotaon, pucloAoyikn
avarmtuén, vPnAn mototnta {wNg,
ouvolocOnuaTtikn Loopporia K.o

e EAATTWHEVN CWUATLKA KOL VONTLKN
QVATITUEN

e KotaoTtoAr) avOOOCUOTNUATWY

e Al&non Aolpwdwv voonuatwyv

e [ayvoapkia, petafoAka voonpota,
dtaBnrtng, kapkivol K.a



OPEWHH OPENTIKH KATAZTAZH

Elvall n Kataotaon Tov OPYyaVIOHOU TtOU
dnuovpyeitan ano tn dradikacio tnc
Sratpodnc. NMNpoocdlopileTan Kat
oploOeteitan o TNV Looppomia avVapeoa
otnVv NpPopnOeLa Twv BpeMTIKWVY
CUOTOTLKWY KOl GTNV KOTAVAAWON TOUC OO
TOV OPYQVLOHO.



KAKH AIATPOOH

O apoc “kakn dtatpodpn”
OLVTLITPOCWIEVEL TN UN
LooppomnpeEvn dtatpodn
TTOU UIOPEL VAL
TLOLPOUCLALETOL ELTE WC
UTTOGLTLOMOC, ELTE WC
UTTEPOLTIOMOC.



BOGLKEG EVVOLES ...

0 OPEMTIKO

OUOTOTIKO, gival pua Npoaywyoi (05nyouv otnv
GUYKEKPLUEVN ouacia e€€An ng acBiverag)
n oTtoLo BpiGKstal AvoaoTtoAeic (amotpEmouv TNV

e€€ALEN TNC aoOEveLac)

otnv tpodn Kat n
omoia EKTIANPWVEL
Hio 1) MEPLOCOTEPEG
BLoxXnHLKEG
A&Ltoupyieg Tou
CWHLOLTOG




OL KUpLOL GKOTTOL TWV BpEMTIKWYV
CUOCTOTLKWV oTa TPOPLUA TTOU TPWHLE
£lVOll O) vo TTAPEXOUV EVEPYELQ, [3) va

dnuioupyouv kot va dtopOwvouv Lotouc
Kot y) va puOuiouv T LETOBOALKEC
dlEpyaoiec TOU CWHOTOC



http://images.google.com.gr/imgres?imgurl=http://www.clickhere.gr/pictures/images/pics/food2.jpg&imgrefurl=http://www.clickhere.gr/pictures/picturegr.asp?PIC_ID=988&h=420&w=560&sz=62&tbnid=gwXBiPek5CUJ:&tbnh=98&tbnw=131&hl=el&start=3&prev=/images?q=%CF%86%CE%B1%CE%B3%CE%B7%CF%84%CF%8C&svnum=10&hl=el&lr=&sa=G
http://images.google.com.gr/imgres?imgurl=http://www.clickhere.gr/pictures/images/pics/food2.jpg&imgrefurl=http://www.clickhere.gr/pictures/picturegr.asp?PIC_ID=988&h=420&w=560&sz=62&tbnid=gwXBiPek5CUJ:&tbnh=98&tbnw=131&hl=el&start=3&prev=/images?q=%CF%86%CE%B1%CE%B3%CE%B7%CF%84%CF%8C&svnum=10&hl=el&lr=&sa=G

... BOLOLKEG EVVOLEC ...
HEEE

- Armapaitnta JpENTIKA CUCTATIKC, Tl

OUOTOTLKA TTOU XPELAIETOL TO CWHA YoéatavOpakeg
Kol Ta oroia €V UIMOPEL va tapayet Ainn
KolOOAov 1 SV UIMOPEL va TaL TTOLPALYEL Npwreivec
O€ EMOPKELC TTOCOTNTEC (apwotéal)
- MiKpOOPEMTIKA CUOTATIKA Blrtapivec
o MakpoUpentika ovotatika Avépyava
-1 AVEMAPKELD OUOTOTLKA
- Ymepkatavailwon Nepo
Mn anapaitnta
Upentika

OUOCTOTIKO



TPODIMA = OPENTIKA ZYZTATIKA

. Ta tpodLua MEPLEXOUV OPETTIKA CUCGTOTLKA

v Ta TpOdLHa EKTOC TWV OPEMTIKWV GUOTATIKWV
MITOPEL VoL TEPLEYOUV Kol AAAEC ouoiec Tou
unopei va €xouv BAaBepn 1 wPEAUN enidpaocn
otav kKotovaAwvovtol (ToflkEC ouvoiec, PUTIKEC
LVeC)

Ta Opentikd cuoTatika xwpilovtol o€ U0 KOTNYOPLEC:

> MOKPO-OpenmTIKA ouotatika (mpwteiveg, Almn Kot
vdatavOpoaKkec)

> MKPO-OpeNTIKA CUOTATLKA(PBLTOHIVEG, LYVOOTOLXELQL Kot
ovopyava aloto)



OPENTIKA MIKPO-2Y2TATIKA




OPENTIKA MAKPO-2Y2TATIKA




UN Food and Agriculture Organisation US Food and Drug Administration

To emc?n MO site Twy Hv’wusvwv Eelvwv Entionpo site tou Apepikavikol Opyaviopou
OXETIKA PE TN Statpodn), TIG TTAYKOOULEG EA2yxou Tpodipwy kat Dappkwy
Sﬁdoa avokoUudLong Tne meivag Kat Tu

http://www.who.int/en/ g@ World Health
Organization

ﬂg Fttf ://nutrition.med. uoc.jr/z'nt[éac.c]o/z:]o .?czjatz'on;'com_conte
i i nt&w’eum‘catgyo:y&fz{}/out=5foj§if=5o§ﬁemif=55
r .

EONIKO KAI KAMOAIZTPIAKO NMANENMIZTHMIO AOHNON, IATPIKH ZXOAH
EPFAZTHPIO YTIEINHZ, EMIAHMIOAOINAZ KAI IATPIKHZ ZTATIZTIKHZ

@ ZYNEPFAZOMENO KENTPO TPOQIMON KAI AIATPO®IKHZ MOAITIKHZ MAFKOXMIOY OPTANIZMOY YTEIAX


http://www.healthykids.gr/cms/index.php?view=weblink&catid=19:diethnisorganismoi&id=24:un-food-and-agriculture-organisation&option=com_weblinks&Itemid=7
http://www.healthykids.gr/cms/index.php?view=weblink&catid=19:diethnisorganismoi&id=26:us-food-and-drug-administration&option=com_weblinks&Itemid=7

AOGANnTIKA dtatpodn
-1

0 Edpappoyn dLatnTikwyv opxwyv ylo
TNV avénon tnc anodoonc Twv

alOANTwWVv, TWV ALOKOUMEVWV OAAQL
Kot TwV Puxoywyitkwv abAntwv

Sports nutrition The influence of nutritional
strategies on sports performance during the

preparation for, participation in and recovery from
training and competition.




-ﬂ
lval pLo ETMOTAWN TIOU QTOLTEL TNV ATOAUTN

Katavonon Twv Olatpodlkwy Topayoviwy Tou
entnpealouvv TNV amnodocon, TNV AVAKINOCN Kol TNV
Lyela, TN yvwon tng Bpemntikne aéloc Twv Tpodiluwyv
KOl Uypwv, KaBwC Kat TS amapaitntec 6e€LloTNTEC
ylo vat €epappocouV TIC KATAAANAEC OLATPOPLKEC
OTPATNYLKEC OTNV KAONUEPLYVA TPOMOVNON KOl TOV
QVTOYWVLOUO

Sports nutrition is a science that requires a solid understanding of the nutritional
factors effecting performance, recovery and health, a knowledge of the nutritional
value of food and fluids, and the necessary skills to implement appropriate nutritional

strategies into daily training and competition.



> KOTtOC TNC aBANTIKAC Statpodng




Characteristic

The athlete’s nutrition-related goals

Everyday eating or training diet

+ Achieve and maintain a physique that is suited
to the event

- Eat to stay healthy and injury-free

+Train hard and promote optimal adaptations
and recovery from the training programme

« Practice competition eating in training to fine
tune strategies

Competition eating

* Prepare adequate fuel stores for the event

- Eat and drink well on competition day to pre-
pare for an event and to recover between mul-
tiple events

* During prolonged events (> 1 hour), replace
fluid and carbohydrate to enhance performance

« Achieve competition strategies when traveling

Sports foods and dietary supplements

» Make use of specialised sports foods to meet
nutritional goals when it is impractical to eat
everyday foods

« Make wise decisions about the use of nutritional
ergogenic aids based on cost: benefit analysis




Moot wdpeouvtal;
]

WHO CAN BENEFIT?

Active individuals
Recreational athletes
Elite athletes
Coaches/trainers

Parents of young
athletes

ttp://www.slideshare.net/aldhamadi/sports
-nutrition-3464041?next_slideshow=4



AlatpEdovtol cwota oL onpepLvol

aOAntéc/aokoupevoL,;
e

< AladEpouv onUavTika avaloya e To AOAnua

< AVeEmapKN¢ MPOocAnyn BpeNTIKWVY CUCTATIKWY € OAA TOL
enineda

< AVEMOPKAC EveEpyELaK MPOcAnyn

< AVEMaPKAC MPocAnyn Brapvwy Kot LETAAAWVY
< Aywviocpata epdavione Kol cwpatikol BAapouc
< AuENUEVN KatavaAwon ALtoug

2 ALaTPOPLKEC SLOTAPOXES

» XpRon cUMMANPWUATWYV dtatpodng




>AVETIOPKAC KOTOLVONGN TNG EVVOLOC
“aBAntikn dratpodn”

> AL 0 OWG

-, ,
)C JV O]
. ' :’ '\

WY Sratpadh Ee o ® o
@Avenapkric Hipove Ly, TV avob -
KOLT Won TWV K¢ AnAwv tpodip
> OLKOVOMLKOL TP ALYOVTEC
> ETOLYYEAMOATLKEC UTIOXPEWOELG -CUVEXN TaidLa

> ALATPOPLKEC TTPOTLUNOELG

WV _ OTOULKWV

BLKeE u?

Ad KOWgENV

oAoynong

b3




Movu odnyel n tpooceypevn datpodn ...

> ZWHUOTIKNA avArnTuén tTou
olOAnTA otn SLAPKELA TNC
avantuélakne paong

> Meilwon tou KwvdUvou yLa
TPOWUUOTIOMOUC Kot
oloO£veLeC

> BLOAOYLKEC TPOCAPHUOYEC
IOV TPAYHOTONOoLoUVTaL
otn SLApKELA TNC
TIPOTIOVNONG

> Anuovpyia anoBepdatwv
o€ OAa Ta amapaitnTa
OpENTIKA CUCTOTIKG,

Xpnotlpomnoinon Twv
anofspdtwy o€ amapaitnta
OpeNTIKA CUOTATLKA

Tayutepn duvarn
OLVOLTTARPWON TOU
OPYOLVLIOMOU UETA OTLO
HEyLoTn aOANTIKA
dpaotnplotnta

AldpKkeLla otnv anodoon

YYLEC CWMATLKO BApOC Kot
CWHMATLKO ALTTOC



JUVETELEC AVENTAPKOUC dLatpodnc ...




... OUVETTELEC aVETIAPKOUC dratpodnc

36

AoTtAaBela oTNV MOLOTLKN KOl TOCOTLKA anodoon tou abAntn
ot SLAPKEL TOU aywva.

Mpowpn otacipotnta otnv €EALEN TwV aBAntwv, o€
OUVOUQOMO HE CUMMTWHATA KATAOAW NG Kol anoyn arno tnv
EVEPYO aOAntikn dpaon.

MewwpnEVOC pUOMOC aVOTTARPWONC LETA OO UEYLOTN
npoomnadela Kat avikavotnta dtatipnong otabepng
armodoong, ano aywva o€ aywva, LOLaitepa 0ToV OL LYWVEC
POy Latonolovvtoll o€ Kabnpepvn Baon.




A well-designed diet that meets energy intake
needs and incorporates proper timing of nutrients is
the foundation upon which a good training program
can be developed.

Research has clearly shown that not ingesting a
sufficient amount of calories and/or enough of the
right type of macronutrients may impede an
athlete’s training adaptations while athletes who
consume a balanced diet that meets energy needs
can augment physiological training adaptations



Ermtapknc evepyelakn kaAuyn (energy

balance)
—

-1 ATOMOL TTOU CUMLETEXOUV OE TIPOYpAOTO
aoknonc (e.g., exercising 30 - 40 minutes per day, 3
times per week) kat akoAouvBouv pLa tumikn dlatto
xpetalovtal (e.g., 1,800 - 2,400 kcals/day or about
25 - 35 kcals/kg/day for a 50 - 80 kg individual)
KaBwc oL amaltNoeLlg TNE aocknong 6&v eival oAU
HueyaAec (e. g., 200 - 400 kcals/session)

Leutholtz B, Kreider R: Exercise and Sport Nutrition. Nutritional Health Totowa, NJ:
Humana PressWilson T, Temple N 2001, 207-39.



ABANTEC/TPLEC KL ALOKOUEVOL/EC TTOU CUUMETEXOUV
O€ METPLOC evTaonG doknon (e.g., 2-3 hours per day of
intense exercise performed 5-6 times per week) i
vPnAnc Evtaong aoknon (e.g., 3-6 hours per day of
intense training in 1-2 workouts for 5- 6 days per
week) prmopet va dartavouv 600 - 1,200 kcals iy ko
MEPLOOCOTEPEC KABE wpal.

OL BepULSLKEC amaLTNOELC UITOPEL va TtpooEyYL(OUV TLC
50 - 80 kcals/kg/day (2,500 - 8,000 kcals/day for a 50 -
100 kg)



[l touc abAntec/tplec uPnAol aywvLoTLKoU
ETUITEOOU N EVEPYELAKEC AMWAELEC 0T OLAPKELDL
TNC MPOMOVNONG N TOU aywva UITOPEL va. elvall

Tour de France: 12,000 kcals/day (150 - 200
kcals/kg/d for a 60 - 80 kg athlete)

Meyaloowpot abAntec/tplec(i.e., 100 - 150 kg)
may range between 6,000 - 12,000 kcals/day

avVAAOyQL LE TNV EVTAON KOL TOV OYKO TNC
TPOTIOVNONG N TLC TIPOTIOVNTLKEC TIEPLOSOUC.



JUOCTOOELC YLO OTOMOL LE NTTLOL
owHaTLKN dpaotnpLotnta

(45-55% CHO [3-5
grams/kg/day
& . 74
- ™
10-15% PRO [0.8 - 1.0
gram/kg/day
o . 2/
Ve N
25-35% fat [0.5 - 1.5
grams/kg/day).
& 74

\




Table 1 Acceptable Macronutrient Distribution Ranges (AMDR)
as Defined by the Institute of Medicine (IOM) (33) and as Viewed by
Endurance and Strength Athletes as Sufficient

Dietary energy
Dietary energy (endurance Dietary energy
Macronutrient (AMDR)? athlete)® (strength athlete)*
Carbohydrate 45-65% 55-80% 30-65%
Fat 20-35% 10-25% 15-30%
Protein 10-35% 10-20% 2040%

“The AMDR as defined by the IOM is “a range of intakes for a particular energy source that is associ-
ated with reduced risk of chronic diseases while providing adequate intakes of essential nutrients”

(33, p. 14). "Derived based on recommendations for carbohydrate intake for optimizing performance
(12, 13) and working upward from those estimates, including a required amount of protein based on
retrospective nitrogen-balance estimates (79), as well as allowances for the increased energy needs
of these athletes. Fat percentages are derived by difference. “Derived based on recommendations of
protein “requirements” from retrospective nitrogen-balance analysis (63) and working upward from
those estimates to include sufficient nutrients for health, as well as the elevated energy requirements

Qor these athletes to maintain and increase skeletal-muscle mass.

International Journal of Sport Nutrition and Exercise Metabolism, 2007, 17, S58-576
@ 2007 Human Kinetics, Inc.



YoatavOpakec (Carbohydrate) ...

0 MEtpLa Evtaon Kol OyKo aocknon n/Kat mpomnovnon
(e.g., 2-3 hours per day of intense exercise
performed 5-6 times per week)

-1 Mpoteivetal dlatta 55-65% os vdatavOpakec n 5-
8 grams/kg/day 1 250 - 1,200 gr/day for 50 - 150
kg)

liver and muscle glycogen stores



... YoatavOpakKec
]

-1 ABANnTEC UPNAOU aywvioTkoU emmedou (e.g., 3-6
hours per day of intense training in 1-2 workouts for
5-6 days per week)

0 Xpelalovtat: 8-10 grams/day of carbohydrate
(i.e., 400 - 1,500 grams/day for 50 - 150 kg)

=to maintain muscle glycogen



MpwTteiveg (Proteins) ...

ApXLKA oL cuoTtaoelc dev dlapopormolouvtal yLa
TouC aokoupevouc/ec maldla, epnfouc Ko
eviAwkeg (0.8 to 1.0 g/kg/d).

Research over the last decade has indicated that
athletes engaged in intense training need to ingest
about two times the RDA of protein in their diet

(1.5 to 2.0 g/kg/d) in order to maintain protein
balance



... [lpwTtelvec (Proteins)
-]

Aokoupevol/ec ot fitness poypoppa (0.8

to 1.0 g/kg/d).

e AokoUpEVOL/eC HEYOAUTEPNC XPOVIKAC NALKLAC (e.g.,
1.0 - 1.2 grams/kg /day of protein) in order to help
prevent sarcopenia.

e Hrtiog evtaonc kat dtapketac aoknon (1 - 1.5
grams/kg/day of protein (50 - 225 grams/day for a
50 -150 kg athlete)

e ABANTEC/TpLEC MOV aokouvTal e vPNAR €vtaon Kol
oyko 1.5 - 2.0 grams/kg/day of protein (75 - 300
grams/day for a 50 - 150 kg athlete)



Alrn

Ol CUOTAOELC ELVOL TIAPOLLOLEC LE OLUTEC
TOU YeVLIKoU TTAnBuaopou

AlapopoTmolnNoeLg pe Baon to HLaLTNTLKO
OTOXO Kol To ABAnua.

Etdoc Autdlwv




Table 1.2 The approximate required proportions of macronutrients in different sports.
Reproduced from Villa and Navas (2002), courtesy of McGraw-Hill, Madrid

Macronutrients Athletes conducting short physical Athletes conducting prolonged
efforts at high intensities (sprinters, physical efforts at elevated
weight lifters) and technical sports intensities (marathon runners,

(figure skating, rhythmic gymnastics)  cyclists, cross-country skiers . . . ).

Carbohvdrates 50—-55% 60-70%
Fats 30% 18-28%
Proteins 15-20% 12%



ENEPIEIAKE2 ANATKE2
AOAHTQN




£

\

TABLE 6.1

Definitions of Terms Related to the Measurement of Energy Expenditure

and Physical Activity
Energy

- - .

Physical Activity

Physacal Fimness

Exercise

Calonmetry

Calornie

Kilocalones (kcal)
Kilojoules (kj)

Metabolic Equivalent (MET)

HoursMinutes

MET-manutes

MET-hoars

Unitless Indices

Dose -Respoase

The capacity to do work.

The exchange of energy required to perform biological work.

Bodily movement that is produced by the contraction of skeletal
muscle and that substantially increases energy expenditure.

A set of antnibates (e.g.. muscle strength and endurance.
cardiorespiratory. flexibilaty. etc ) that people have to achieve that
relate to the ability to perform physical acuvity.

Planned. structared. and repetitive bodily movement done to
Improve of maniain one or more components of physical fitness.
Exercise is a specific sub-category of physical actuvity.

Methods used to calculate the mte and guantity of energy
expenditure when the body is at rest and duning physscal activity.

A unit of energy that reflects the amount of heat reguired © mase
the temmperture of | gram of water by 1°C.

1,000 calones. 4184 kilojoules.

The anit of energy in the International System of Umits. 1 000
Joules, 0238 kcal.

A unit used to estimate the metabolic cost (oxygen consamMpeion )
of physical activity. One MET equals the resting metabolic rate of
approxaimately 3.5 mil O, kg *min ' or | kcal-kg *-hr 1.

The damension of physical actuvity refernng to the amouant of tame
an activity is performed.

The dimension of physical activity referming to how often an activity
i1s performed.

The dimension of physical activity referming o the rmte of energy
expenditure while the activity is performed.

Typical ansts of time used n quantifying the rate of energy
expenditure or the peniod of physical activity measarement (e g .
kcal per muinute or kcal-min *).

The mte of energy expenditare expressed as METS per manute,
which is calculated by multiplyving the minutes a specific activaty
is performed by the cormresponding energy cost of the activity.

The rate of energy expenditure expressed as METS per hours. whach
is calculated by multiplying the hours a specific activity is
performed by the comesponding energy cost of the activity.

A unitless number that is computed as an ordmnal measure of
physical acuvity or energy expenditure

A relationship where increasing levels or “doses™ of physical
acuvity resualt in correspondmng changes in the expected levels of
the defined health parameter.

Sowrces: Brooks. Fabey, and Whate . 1996'=_ pp. 15-25: Caspersen. Powell. and Chnstenson. 19857

pp.126-131; Corbin, Pangrari. and Franks, 2000 pp_ 1-9; Moatoye, Kemper. Sarss. and Washburn.
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Balancing Energy and Weight

Energy balance
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FIGURE 5.1 When the amount of energy expended by|the body is
equal to the amount taken in, body weight will remain stable. You can
gain or lose weight by adjusting your energy intake, relative to the
amount of daily activity in which you take part.
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Energy Sources at Different Exercise Intensities
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FIGURE 4.2 Blood flow to muscles increases dramatically during strenuous
exercises, as shown by the yellow area on this graph. At rest, the muscles
primarily use fatty acids as a fuel. Fatty acids are also an important fuel
during moderate-intensity exercise. However, when exercise intensity is
high, almost all of the energy for muscle contraction comes from glucosa.




TAELE 4.7 AVAILABLE ENERCGY IN THE BODY

Energy
(calories)”

Glycogen Liver and muscle 1,400
Glucose or lipid Body fluids 100

Energy Source Primary Location

Triglyceride Adipose tissue 115,000
Protein Muscle 25,000

*Values represent the approximate amounts in a 70-kg male.




Evepyeloko KOOTOC TNC AAOKNONC

ArAa aBANuata n abAnupota petakivnong
owWHATOC TI.X OpOUOL K.O

Tayutnta (YpOoULKN Kol EKOETIKA oXEon)
2 WHLATIKO Bapog
Avtiotaon agpa

Aywviopota TEXVIKNAC

MaAn K.a

> KomtoBoAn, ToéoBoAla k.o
Aywviopata duvaung



ArtAd aBAnuato n abAnuorta
LEToKivhonc owportoc 1/2

Av n ocwpatikn pado utootnpileTal oo HUEC TLY TPEELMO N O
aBAntNnc Pploketal o kaBlotr B€on (r.x modnAacia) f Ba
KlvnOel evavtia otn Baputnta (m.x modnAacia pe KAlon).

Y€ XOLUNAEC TOXUTNTEC UTTAPXEL L YPOLULLLKE) OXECN QAVAUECQL
OTO OTNV TAXUTNTO KOl KOL TO EVEPYELOKO KOOTOC (UTO TNV
nPoUMoBeon MW TO EVEPYELOKO KOOTOC eKdpAlETOL OE OXEON
LLE TO CWHOTLKO BAapocg) (LkpOTEPN KABETN LETATOTILON TOU
KEVTPOU Papouc)

Y& uPnAEC TaXUTNTEC N OXEON YivETOL EKOETIKA KA LTO
EVEPYELOKO KOOTOC avéavetal Suoavaloya

M.x modnAaocio: avtiotaon tou agpa

ABANTEC HUE HEYANO OCWHATLKO BApoC (EvepYELOKO KOOTOC
LeTakivnong)



ArtAd aBAnuato n abAnuorta
LETOKivhonc owportoc 2/2

AlTlot SPOULKNC OLKOVOULOG OVALECO OTOUC
dpopeic SladopeTikou eMMEOOU;

Mnkoc¢ SLaoKEALOMOU Kol LEYOAUTEPN oUXVOTNTO
SLooKEALOMOU

EUpoC KaTtavounc TaAAVTwonG TOU KEVTPOU
Bapoug

Ye aBAnpaTa Tov mpaypaTomoLlouvTal o€ ynmeda
1.X mtodoodalpo

AUokoAn extipunon MNATI;
MegBoboc tou SUMAA ceonpaopEvou UOATOC
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TABLE 5.2

Energy Requirements of Various Sports Determined
from Over 100 Sources

Sport

Baseball/softball
Baskethall

Crew

Cross-Country Runners
Cross-country Skiers
Cyclists

Fencing

Figure Skating
Gymnastics

Lacrosse

Long Distance Runners
Power Athletes*

Soccer
Swimming
Tennis

Track
Ultra-endurance
US Football
Volleyball
Weight lifting
Wrestling

Men Women
Kilocalories  Megajoules  Kilocalories  Megajoules
2200-3500 5.25-8.36 1 8002800 4.30-6.70
3000-5500 T.17-13.1 1 2003800 4.30-9.08
24007000 5.73-16.73 13003600 3.11-8.60
26003900 6.21-9.32 2500-3400 508 8.12
GO00-15000 1434360  6560-8400 15.7-20.0
2R00-3900 6.70-9.32 2500-3300 5.98-7.89
24004000 5.73-0.56 2100-3200 5.02-7.64
23003100 5.50-741 1500-2100 3.50-5.02
| 6004000 3.82-9.56 12002200 2.87-5.26
24005000  5.73-11.95 1500-3000 3.50-7.17
26004000 6.21-9.56 2200-3500 5.26-8.36
25004000 5.08-0.56 —— ——
2100-3700 5.01-8.84 17002600 4.06-6.21
25004500 5.98-10.75 20004000 4.78-9.56
1300-2500 3.10-5.98
28006500  6.60-1554 1 8002900 4.30-6.93
215006000 5981434 1800-3100 4.30-7.41
33007000 71.80-16.73 ——— ————
27003500 6.45-8.36 1 3002400 4.30-5.74
30005000 T.17-11.95 R e
26003800 6.21-9.08 —— —

* power athletes = shotput, javelin, high jump, pole vault, divers




Table 1.1 Factors influencing the pursued nutrtional objectives in sport. The energetic
consumption and proportion of macronutnents consumed in different sports

Objectives of diet in sport

Factors influencing diet in sport

Average daily energetic
consumption in different
Sports:

(% of carbohydrates, fats
and proteins)

Replacement of energy
TeSOUICes

Provision of the 45 essential
nutrients

Repair and maintenance of
bodily tissues

Organic regeneration and
growth

Maintenance of the immune
system’s capacity and
response to exercise-
induced stresses

Prevention of injuries and
avoidance of hyper-calorie

nutrition, dehydration, etc.

Prioritization of nutritional
objectives

Macronutrient absorption
Control of non-nutritional
energetic elements, e.g. alcohol

Dhaily distribution of total calorie
intake

Eating habits and availability of
quality food items

Number of daily training sessions:

the time frame of food intake

Cycling:

5000-7000 kcal
(64% — 26% — 10%)
Marathon:
4000-5000 kcal
(50% — 36% — 14%)
Football:

3300-3900 kcal
(45% — 40% — 14%)
Skiing:

4900-7100 kcal
(46% — 40% — 14%)
Swimming:
4400-5500kcal
(47% — 429% — 11%)

Gymnastics/dance
1600-1900kcal
(49% — 36% — 15%)

Source: Villa and Navas (2002).
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TAELE 5.1 LEVELS OF PHYSICAL ACTIVITY

WITH PA VALUES

Physical Activity Level

PA values

3-18 years

= 19 years

Boys

Girls | Men

Women

Sedentary: Engages in only the
activities of daily living and no
moderate or vigorous activities

1.00

1.00 1.00

1.00

Low active: Daily activity equivalent
to at least 30 minutes of moderate
activity and a minimum of 15 to
30 minutes of vigorous activity
depending on the intensity of the
activity.

1.13

1.16 1.11

1.12

Active: Engages in at least 60
minutes of moderate activity or a
minimum of 30 to 60 minutes of
vigorous activity depending on the
intensity of the activity.

1.26

1.31 1.25

1.27

Very Active: Engages in at least
2.5 hours of moderate activity or
a minimum of 1 to 1.75 hours of
vigorous activity depending on the
intensity of the activity.

1.42

1.56 1.48

1.45

More active people need more calories to maintain their
weight. The physical activity (PA) value is a number used in the
EER calculation to account for activity level; higher numbers cor-
respond to greater levels of activity. Activity level has a significant
effect on energy needs. To determine activity level, keep an activ-




TAELE 5.2 CALCULATING ESTIMATED
ENERGY REQUIREMENTS

To determine EER:
® Determine your weight in kilograms (kg) and your height in
meters (m)
Weight in kg = weight in pounds/ 2.2 pounds per kg
Height in meters = height in inches x 0.0254 inches per m
For example: 160 pounds (lbs) = 160 lbs/2.2 |bs/kg = 72.7 kg
5 feet 9 inches (in) = 69 in x 0.0254 infm = 1.75 m
® Determine your PA (physical activity) value by estimating the
amount of physical activity you get per day and using Table 5.1
to find the PA value. For example, if you are a 19-year-old male
who performs 40 minutes of vigorous activity a day, you are in the
active category and have a PA of 1.25.
® Use the appropriate EER prediction equation below to find your
EER:
For example: if you are an active 19-year-old male,
EER = 662 — (9.53 x age in yrs) + PA ([15.91 x weight in kg] +
[539.6 x height in m])
Where age = 19 yr, weight = 72.7 kg, height = 1.75 m,
Active PA = 1.25
EER = 662 — (9.53 x 19) + 1.25([15.91 x 72.7] = [539.6 x 1.75]) =
3,107 cal/day

Life 5tage EER Prediction Equation
Boys 9-18yr |[EER = 88.5 - (61.9 x age in yrs) + PA[(26.7 =
weight in kg) + (903 x height in m)] + 25

Girls 9-18yr |EER =135.3 - (30.8 x age in yrs) + PA [(10.0 x
weight in kg) + (934 x height in m)] + 25
Men =19 yr EER = 662 — (9.53 x age in yrs) + PA[(15.97 x
weight in kg) + (539.6 x height in mj]

Women =19 yr | EER = 354 — (6.91 x age in yrs) + PA [(9.36 x
weight in kg) + (726 x height in m)]




The Impact of Activity

Activity has a dramatic effect on calorie needs. For example,
a 25-year-old man who is 71 inches (1.8 m) tall and weighs
154 pounds (70 kg) needs 2,510 calories per day. If this same man
starts an exercise program to train for a marathon and runs for

TAELE 5.3 ENERGY EXPENDED FOR ACTIVITY

Activity Energy (cal/hr)
Body
Welght
(b} 110 | 125 | 140 | 155 | 170 | 185 | 200
Sitting
Male 73 77 81 85 89 93 a7
Female 63 66 69 72 76 79 82
Bowiing
Male 121 | 128 | 135 | 142 | 148 | 155 | 162
Female 105 [ 110 | 115 | 121 126 | 131 136
Aerobics
Male 455 | 480 | 506 | 531 | 556 | 582 | &07
Female 394 | 413 | 433 | 453 | 472 | 492 | 5N
Biking (12 mph)
Male IBO | 401 | 422 | 443 | 464 | 486 | 507
Female 329 | 345 | 361 | 378 | 394 | 410 | 427
Walking (15 min/mi)
Male 257 | 271 | 285 | 300 | 314 | 328 | 342
Female 222 | 233 | 244 | 255 | 266 | 277 | 288

Activity Energy (cal/hr)
Body Weilght
(Ib) 110 | 125 | 140 | 155 | 170 | 185 | 200
Weight litting
Male 340 | 359 378 Eir 415 434 453
Female 294 | 309 323 338 352 a7 382
Swimming (laps)
Male 364 | 384 405 425 445 465 486
Female 315 EX]| 346 36 378 393 409
Dancing
Male 364 | 384 405 425 445 465 486
Female 315 33 346 362 378 393 409
Golf {walking with a bag)
Male 425 | 448 472 496 519 343 567
Female 368 | 386 404 422 441 459 477
Jumping rope
Male 595 | 628 a6l 694 77 a0 793
Female 515 | 540 566 591 al7 642 668
Running (10 min/mi)
Male 619 | 633 688 72 757 791 826
Female 536 | 562 589 615 642 669 695




Mivakag 3.6. Tunol peTaBoAiopou npepiag (30-60 £TwV)

EpeuvnTEG "ETOG MH / 24mpo

Avdpeg lNuvaikec
Harris & 1919 66.473+13.752*B+ 655.096+9.563*B+
Bennedict 5.003*Y+6.775*H 1.850*Y+4.676*H
Schofield 1985 0.048*B+3.653 0.034*B+3.538
FAO/WHO/UNU 1985 11.6*B+879 8.7*B +829
Owen et al 1986, 879+10.2*B  Mn aBAnTpiec  ABAATPIEC

1987 7590 788 | 504+ 211 %R




Table 6-2.Calculation of energy availability.

Definition of energy availability

Total energy intake—energy cost of training

Example of low energy availability

Athlete = 50 kg distance runner, 10%
body fat

Training programme = 1000 kcal/day
Energy intake = 2250 kcal

Calculations: Body fat = 10% or 5 kg

Lean body mass (LBM) = 45 kg

Energy availability = 2250 -1000 = 1250 kcal
= 1250/45 kg

= 28 kcal/kg LBM

Example of adequate energy availability

Athlete = 60 kg distance runner, 10%
body fat

Training program = 1000 kcal/day
Energy intake = 3250 kcal

Calculations: Body fat = 10% or 6 kg

Lean body mass (LBM) = 54 kg

Energy availability = 3250 -1000 = 2250 kcal
= 2250/54 kg

=42 kcal/kg LBM




Athletes require more calories than non-athletes do. The estimated
energy requirements (EERs) can be used to calculate energy needs.

If energy intake is equal to energy use, the athlete will maintain

a constant body weight. An athlete’s diet should provide enough
carbohydrates to maintain blood glucose levels during exercise and

replace glycogen stores after exercise. Fat is an important source of

energy during exercise, but the diet should be fairly low in fat to
allow enough carbohydrates to be consumed. Only small amounts
of protein are used to provide energy during exercise, but protein
is important for muscle maintenance and repair. Although certain
vitamins and minerals have particularly important roles that sup-

port exercise, a diet that provides the amounts recommended by
the DRIs will still meet an athlete’s needs. Water needs generally

are higher in athletes than in non-athletes.



