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L E T T E R  F R O M  T H E  E D I T O R S

Dear Dancers and Teachers, 

IADMS Bulletin for Dancers and Teachers is grateful to our readers for their interest in bringing dance
science to studio and performance practice. As always, thank you to Ken Edelman and Balanced Body
for the ongoing support that makes this publication possible. 

We are excited to invite you to our new modernized, fun, and updated look to the IADMS Bulletin, to go
with our new website. Check it out when you have a chance at www.iadms.org. 

This issue of the IADMS Bulletin for Dancers and Teachers looks at different aspects of nutrition and
energy balance, fundamental and vital areas for dancers throughout their dance journey. Researchers
Meghan Brown PhD, Ann Brown PhD, and Linda Bluestein MD have graciously shared their wisdom and
written these articles for us.  We always welcome your comments and input.

Our email is Bulletin@IADMS.org.
 

Sincerely, 
Gayanne Grossman, PT, EdM, BFA, FIADMS 
Matt Wyon, PhD, FIADMS 
Nancy Kadel, MD
Margaret Wilson, PhD, FIADMS

IADMS owns the copyright for the Bulletin and it can only be distributed, or reproduced, for educational purposes in its entirety as
hard (paper) copies. The content may not be reproduced in any other form without the written permission of IADMS.

https://iadms.org/
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P RO T E I N

R EQU I R EM EN T S

F O R  T H E

D AN C E R :

CON S I D E R A T I O N S

F O R  A L L  D I E T S

A N N  B R O W N ,  P H D ,  C I S S N

Pro te in  r ecommendat ions  va r y  ac ro s s

popu la t i ons  due  to  d i f f e r ing  ac t i v i t y

l e ve l s ,  per sona l  goa l s ,  and  d ie ta r y

p re fe rences .  To  meet  bas i c  nut r i t i on

requ i r ement s ,  the  ave rage  adu l t  i s

r ecommended  to  consume  0 .8  grams

pe r  k i l og ram  o f  body  we ight  per  day

(g /kg /day ) .  Th i s  gu ide  i s  known  as  the

Recommended  Die ta r y  A l lowance

(RDA )  which  was  c rea ted  i n  o rde r  to

p rov ide  a  r ecommendat ion  to  meet

phys io log i ca l  r equ i r ement s  o f  most

a l l  hea l thy  per sons .  The  RDA

recommendat ion  f o r  pro te in

rep re sen t s  the  es t imated  ave rage

requ i r ement  dete rmined  f r om

n i t rogen  ba lance  (pro te in  l o s s  =

pro te in  i n take )  s tud ie s  which

ident i f i ed  the  min ima l  d ie ta r y

p ro te in  needed  to  avo id  nega t i ve

p ro te in  ba lance  (pro te in  l o s s  >

pro te in  i n take ) .  Pro te in s  have

numerous  f unc t i ons  i n  the  body

requ i r ed  f o r  prope r  s t ruc tu re  and

func t i on  o f  t i s sues  and  o rgans .

The re fo re ,  when  nega t i ve  pro te in

ba lance  occu r s ,  the  body  no  l onge r

has  su f f i c i en t  pro te in  s to re s  f o r

op t ima l  f unc t i on .

Die ta r y  pro te in  prov ides  the

neces sa r y  nut r i en t s  to  s yn thes i ze

cont rac t i l e  pro te in s  i n  musc le  as  wel l

a s  pro te in s  i n  t endons  and  bone .

Resea rch  has  cons i s t en t l y  shown

inc rease s  i n  musc le  pro te in  s yn thes i s

and  sens i t i v i t y  to  pro te in

consumpt ion  a l l ow ing  f o r  musc le

g rowth  f o l l ow ing  a  bout  o f  exe rc i se .  

 I t  i s  c r i t i ca l  to  r ecogn i ze  tha t  the

RDA  was  es tab l i shed  to  prov ide

m i n i m a l  pro te in  needs  f o r  an  ave rage

hea l thy  per son ,  not  a  h igh l y  ac t i ve ,

aes the t i c  a th le te .  I n  a  dance

popu la t i on  where  ac t i v i t y  l e ve l  i s  h igh

and  dance r s  s t r i ve  f o r  opt ima l

aes the t i c s ,  per fo rmance ,  and  hea l th ,

pro te in  r ecommendat ions  a re

d ramat i ca l l y  i nc rea sed .  Dance r s  have

p rev ious l y  been  r ecommended  to

consume  1 .2 - 1 .7  g /kg /day  (2x  the  RDA ) ,

howeve r ,  more  r ecen t  r e sea rch  has

shown  bene f i c i a l  e f f ec t s  on  body

compos i t i on  when  pro te in  i s

i nc reased  to  as  h igh  as  2 .3  g /kg /day

(a lmos t  3x  the  RDA ) .
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M E G H A N  B R O W N ,  P H . D ,  S . E . N R

The re  a re  i nhe ren t  i s sues  wi th  d ie ta r y  se l f - r epo r t .

Howeve r ,  i t  i s  the  s imp le s t  way  to  under s tand

d ie ta r y  consumpt ion  and  shou ld  be  used  to

p rov ide  as se s sment  and  r ecommendat ions  whi l e

account ing  f o r  poss ib l e  i n ten t i ona l  o r

un in ten t i ona l  e r ro r  i n  r epo r t ing .  I n  the  co l l eg i a te

dance r  popu la t i on ,  dance r s  r epo r ted l y  consume  a

w ide  r ange  o f  hab i tua l  d ie ta r y  pro te in  s ta r t i ng  as

low  as  0 .6  g /kg /day  to  as  h igh  as  2 .0  g /kg /day .  Th i s

r ange  r ep re sen t s  i nd i v idua l  d i f f e rences ,  but  a l so

va r i ab i l i t y  i n  the  d ie t  f r om  day  to  day .  I n  t e rms  o f

the  d ie t  as  a  who le ,  th i s  i s  approx imate l y  7 - 1 8%  o f

to ta l  ca lo r i c  consumpt ion  ( 1 2 - 1 5%  r ecommended

fo r  dance r s ) .  Al though  r e sea rch  i nd i ca te s  tha t

some  dance r s  f a l l  wi th in  the  r ecommended  r anges

fo r  pro te in  i n take ,  the  l ow  end  o f  these  r anges  i s

conce rn ing ,  and  dance r s  shou ld  pay  par t i cu l a r

a t ten t i on  to  pro te in  sou rces  i n  the i r  d ie t .  I n  d ie ta r y

ana l y se s ,  dance r s  have  r epo r ted  consuming  pro te in

f rom  i t ems  such  as  meat ,  f i sh ,  cheese ,  mi lk ,  beans ,

qu inoa ,  and  nut s / seeds .  These  sou rces  o f  pro te in ,

howeve r ,  a re  not  c rea ted  equa l l y .  An ima l -based

pro te in s  a re  cons ide red  comple te  pro te in s  because

they  conta in  a l l  es sen t i a l  bu i ld ing  b locks

(amino  ac ids )  needed  i n  the  d ie t .  P lan t -based

pro te in s  a re  cons ide red  i ncomple te  pro te in s

because  they  do  not  conta in  a l l  es sen t i a l  amino

ac ids  needed  i n  the  d ie t .  Conven ien t l y  though ,  two

p lan t -based  pro te in s ,  such  as  r i ce  and  beans ,

can  be  consumed  toge the r  to  c rea te  a  comple te

p ro te in  and  prov ide  a l l  es sen t i a l  amino  ac ids .  I n

s imp le r  t e rms ,  mul t ip l e  p lan t  produc t s  can  prov ide

the  same  pro te in  pro f i l e  as  one  an ima l  produc t .

Consuming  a l l  d ie ta r y  pro te in  th rough

p lan t s  i s  poss ib l e ,  howeve r  i t  may  t ake  subs tan t i a l

e f f o r t  to  ensu re  the  r ecommended  amount  (grams )

and  qua l i t y  o f  pro te in  (a l l  es sen t i a l  amino  ac ids )

a re  consumed  r egu la r l y .

Pro te in  supp lementa t i on  has  been  succes s fu l  and

we l l - to l e ra ted  i n  many  a th le t i c  popu la t i ons

inc lud ing  dance r s .  Howeve r ,  the re  does  appea r  to

be  a  ce i l i ng  wi th  pro te in  supp lementa t i on .  One

prev ious  s tudy  supp lemented  up  to  4 .4  g /kg /day

and  obse r ved  no  d i f f e rence  i n  body  compos i t i on

compared  to  consuming  2 .3  g /kg /day .  I n  sho r t ,  5x

the  RDA  i s  no  d i f f e ren t  than  3x  the  RDA  and  the re

appea r  to  be  d imin i sh ing  r e tu rns  on  body

compos i t i on  and  per fo rmance .  I n  aes the t i c  spo r t s ,

where  body  we ight /compos i t i on  i s  a  c r i t i ca l

component  to  succes s ,  pro te in  supp lementa t i on

has  been  shown  to  a id  i n  a t tenua t i on  o f  musc le

mass  l o s s  dur ing  we ight  l o s s  o r  ene rgy  r e s t r i c t i on .

"Protein recommendations can be
met simply by consuming 

whole foods." 

Howeve r ,  i n  o rde r  to  cap i t a l i ze  on  the  bene f i t s  o f

p ro te in ,  dance r s  need  to  pay  c lo se  a t ten t i on  to

p ro te in  sou rces  f r om  both  who le  f oods  and

supp lement s  because  a l l  es sen t i a l  amino  ac ids  a re

requ i r ed  f o r  musc le  pro te in  s yn thes i s .

Al though  i t  may  be  eas i e r  to  r eap  the  bene f i t s

f r om  pro te in  by  consuming  an ima l  produc t s ,

dance r s  can  ga in  the  same  bene f i t s  th rough  p lan t

p ro te in s  i f  done  co r rec t l y .  Supp lementa t i on  may

be  a  key  s t r a tegy  f o r  a  p lan t -based  dance r  to

consume  the  r ecommended  amount  o f

p ro te in .  I f  supp lementa t i on  i s  o f  i n te re s t  to  the

p lan t -based  dance r ,  then  the re  needs  to  be  ex t ra

focus  on  i den t i f y ing  a  supp lement  tha t  has  an

approp r i a te  amino  ac id  concent ra t i on  to  s t imu la te

musc le  pro te in  s yn thes i s .  As  ment ioned

prev ious l y ,  not  a l l  pro te in s  have  the  same  amino

ac id  pro f i l e .  The re fo re ,  i t  i s  h igh l y  sugges ted  tha t

vege ta r i an  o r  vegan  dance r s  supp lement  wi th  a

combina t i on  o f  p lan t -based  pro te in s  (oa t  and  pea

pro te in )  to  prov ide  s im i l a r  pro te in  cha rac te r i s t i c s

a s  an ima l -based  pro te in s  such  as  whey  o r  case in .

Essen t i a l  amino  ac id  pro f i l e ,  and  more

spec i f i ca l l y ,  l euc ine  conten t ,  i s  subs tan t i a l l y  l owe r

in  p lan t -based  d ie t s .  Leuc ine  i s  known  as  the  most

poten t  s t imu la to r  o f  musc le  pro te in  s yn thes i s  and

the re fo re ,  has  become  the  most  popu la r  amino

ac id .   Low  l euc ine  conten t  i n  p lan t -based  f oods  i s

the  pr imary  r ea son  f o r  r educed  musc le  pro te in

s yn thes i s  f o l l ow ing  supp lementa t i on  when

compared  to  an  an ima l  sou rce .  I f  f o l l ow ing  a

p lan t -based  d ie t ,  the  dance r  wi l l  need  to  consume

subs tan t i a l l y  more  f ood  i n  o rde r  to  ach ieve

min imum  l euc ine  conten t  (2 .7  g )  and  s t imu la te

musc le  pro te in  s yn thes i s .  Fo r  example ,  to  ach ieve

2 .7  g  o f  l euc ine ,  someone  wou ld  need  to  consume

25  g  o f  whey  pro te in  o r  47  g  o f  oa t  pro te in .  I n

o rde r  to  ach ieve  an  equa l  l euc ine  dose ,  a lmos t

doub le  the  amount  o f  oa t  pro te in  i s  needed

compared  to  whey .  Dance r s  a re  encouraged  to

fo l l ow  any  wel l -ba lanced  d ie t  o f  the i r

cho i ce  so  l ong  as  pro te in  quant i t y  and  qua l i t y  a re

both  meet ing  r ecommendat ions .

I n  o rde r  to  main ta in  a  l ean  aes the t i c  i n  a  hea l thy

manner ,  sus ta in  pos i t i ve  n i t rogen  ba lance  and

opt im ize  muscu la r  per fo rmance ,  dance r s  shou ld

s t r i ve  to  consume  1 .5 -2 .3  g /kg /day  o f  pro te in  no

mat te r  what  f ood  cho ices  the  dance r  pre fe r s .

Pro te in  r ecommendat ions  can  be  met  s imp l y  by

consuming  who le  f oods .  Pro te in  supp lemnta t i on

5
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i s  not  a lways  neces sa r y .  Howeve r ,  f o r

those  dance r s  choos ing  to  f o l l ow  a  d ie t

where  an ima l  produc t s  a re  min ima l l y

consumed  o r  comple te l y  exc luded

( vege ta r i an ,  pesca ta r i an ,  vegan ,  e tc . )

pro te in  i n take  shou ld  be  c lo se l y

mon i to red  and  supp lementa t i on  may

prov ide  a  s imp le  so lu t i on  to  r each  pro te in

recommendat ions .  Most  impor tan t l y ,  i t  i s

adv i sed  to  f i r s t  a t tempt  to  meet  nut r i t i on

recommendat ions  th rough  a  qua l i t y

ba lanced  d ie t  pr io r  to  r e so r t ing  to

supp lementa t i on .  Th i s  wide r  pro te in

recommendat ion  r ange  ( 1 .5 -2 .3  g /kg /day )

a l l ows  f o r  va r i ab i l i t y  between  days  tha t

d i f f e r  i n  t r a in ing  i n tens i t y ,  i nd i v idua l

goa l s  ( i nc rease  musc le  mass ,  r educe  f a t

mass ,  e tc . )  and  per sona l  d ie ta r y  cho ices

(meat -based  v s .  p lan t -based ) .

Copyright (c) 2021. International Association for Dance Medicine & Science 
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Hea l thy  l i f e s t y l e  cho ice s  can  he lp  you  f ee l  bet te r ,  dance  bet te r ,  and  hea l  f a s te r .  The  sma l l  cho ice s

the  dance r  makes  each  and  eve r y  day  can  have  a  s i gn i f i can t  i n f l uence  on  ove ra l l  hea l th .  S ince  a l l

bod i l y  s y s tems  a re  connec ted ,  even  s l i gh t  changes  can  make  a  s i gn i f i can t  d i f f e rence .  One  l a rge

s tudy ( 1 )  showed  tha t  peop le  had  a  78%  l owe r  r i s k  o f  deve lop ing  a  ch ron i c  d i sease  (d iabe te s ,  hea r t

a t t ack ,  s t roke ,  and  cance r )  when  they  r epo r ted  f ou r  hea l thy  l i f e s t y l e  f ac to r s .  These  i nc luded :

neve r  smok ing ;  phys i ca l  ac t i v i t y  f o r  a t  l ea s t  3 .5  hour s  a  week ;  non -obese  Body  Mass  I ndex  (BMI ) ;  and

ea t ing  a  hea l thy  d ie t  ( vege tab le s ,  f r u i t s ,  who le  gra in  bread ,  and  l ow  quant i t i e s  o f  meat ) .  What  do

these  f ou r  d i sease s  ment ioned  above  have  i n  common ?  They  a re  a l l  co r re l a ted  wi th  h igh  l e ve l s  o f

s y s temic  (mean ing  th roughout  the  body )  ch ron i c  i n f l ammat ion  (SC I ) .  Some  dance r s  a re  genet i ca l l y

p red i sposed  towards  hav ing  more  i n f l ammat ion  than  othe r s .  A l though  we  cannot  change  our

gene t i c s ,  we  change  how  our  genes  a re  exp re s sed  th rough  our  l i f e s t y l e  cho ice s  and  env i ronment .

B U T  I S N ’ T  I N F L A M M A T I O N  N E C E S S A R Y ?

The  immune  s y s tem  r e sponds  to  bod i l y  th rea t s  by  c rea t ing  i n f l ammat ion ;  i t  pro tec t s  i t s e l f  f r om

in fec t i on ,  i n ju r y ,  o r  s t r e s s  by  i nc rea s ing  b lood  f l ow  and  br ing ing  immune -enhanc ing  ce l l s  to  a reas

o f  the  body  o r  bra in  tha t  r equ i r e  hea l ing .  Af te r  the  damage  i s  r epa i r ed ,  the  i n f l ammat ion  norma l l y

goes  away ,  but  tha t  i s  not  a lways  the  case .  Recu r ren t  i n f ec t i ons ,  nut r i en t  imba lances  o r

de f i c i enc ie s ,  emot iona l  s t r e s s ,  o r  l a ck  o f  s l eep  a re  examples  o f  th ings  tha t  can  keep  i n f l ammat ion

h igh .  I n f l ammat ion  can  be  acu te  o r  ch ron i c .  Af te r  you  sp ra in  you r  ank le ,  i t  may  become  r ed  and

swo l l en ;  th i s  i s  an  example  o f  acu te  i n f l ammat ion ,  which  i s  se l f - l im i t ing  and  a  des i r ab le  r e sponse

to  an  i n ju r y .  Chron ic  i n f l ammat ion ,  on  the  othe r  hand ,  i s  undes i r ab le  and  can  cause  t i s sue  damage .  

I t  i s  co r re l a ted  wi th  numerous  ch ron i c  d i sease s  i n vo l v ing  nea r l y  eve r y  s y s tem  o f  the  body .   By

lower ing  l e ve l s  o f  ch ron i c  i n f l ammat ion ,  you  may  improve  you r  hea l th .  Cond i t i ons  tha t  i nc lude

“ - i t i s ”  a l so  i n vo l ve  i n f l ammat ion ,  f o r  example ,  a r th r i t i s  i s  i n f l ammat ion  o f  the  j o in t s  and  g ing i v i t i s  i s

i n f l ammat ion  o f  the  gums .  

I n f l ammato r y  ac t i v i t y  i s  dynamic  and  i s  r e spons i ve  to  l i f e s t y l e  changes .  Standa rd  b lood  t e s t s  f o r

in f l ammat ion  can  be  measu red  but  a re  not  a lways  r e l i ab le  too l s  f o r  detec t ing  l e ve l s  o f

in f l ammat ion  i n  the  body .  The re  a re  numerous  s ymptoms  (F ig  1 )  and  pa in ,  f a t i gue ,  i n somn ia ,  and

mood  d i so rde r s  may  be  i nd i ca to r s  o f  e leva ted  l e ve l s  o f  ch ron i c  i n f l ammat ion .

“ A  H E A L T H Y  O U T S I D E  S T A R T S  F R O M  T H E  I N S I D E ”
                                                     - R O B E R T  U R I C H

I N F L A M M A T I O N  I N
T H E  D A N C E R :
L O W E R I N G
C H R O N I C
I N F L A M M A T I O N  T O
I M P R O V E
P E R F O R M A N C E  A N D
O P T I M I Z E  C A R E E R
L O N G E V I T Y

L I N D A  B L U E S T E I N ,  M D
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Mak ing  l i f e s t y l e  changes  to  l owe r  ch ron i c  l e ve l s  o f

in f l ammat ion  i s  he lp fu l  s ince  addres s ing  the  r oo t

cause ( s )  o f  i l l ne s s  can  bene f i t  the  ent i r e  body .

T rad i t i ona l  medica l  approaches  t yp i ca l l y  i n vo l ve

mak ing  a  d iagnos i s  and  then  presc r ib ing  drugs  o r

p rocedures  to  t r ea t  tha t  spec i f i c  cond i t i on .

Somet imes  the re  i s  a  modi f i ab le  l i f e s t y l e  f ac to r

cont r ibu t ing  to  the  medica l  prob lem  tha t  cou ld

impac t  a  dance r ’ s  need  f o r  medica t i on ;  f o r

example ,  i f  a  dance r  wi th  mi ld  as thma  s tops

smok ing ,  they  may  no  l onge r  need  to  t ake  a  da i l y

inha le r  medica t i on  because  they  have  r emoved

one  o f  the  under l y ing  t r i gge r s  o f  the i r  as thma .   Of

cou r se ,  the  dance r  a lways  needs  to  work  wi th  the i r

own  hea l thca re  prov ide r s  be fo re  mak ing  any

changes  to  the i r  t r ea tment  pro toco l .  As  ment ioned

above ,  i n ju r i e s  can  l ead  to  per s i s t en t

in f l ammat ion .  Whethe r  the  i n ju r y  i s  acute  o r  due

to  ove ruse ,  i t  shou ld  be  t aken  ca re  o f  prompt l y  to

a l l ow  the  body  to  r ecove r  more  qu ick l y .  Tak ing

prope r  ca re  o f  acute  i n ju r i e s  a l so  dec reases

the  r i s k  o f  deve lop ing  per s i s t en t  o r  ch ron i c  pa in .  A

prope r  medica l  eva lua t i on  shou ld  a l so  be

pe r fo rmed  ( i dea l l y  by  pro fe s s i ona l s  t r a ined  i n

dance  medic ine ) .  The  dance r ’ s  r ecove r y  may  be

opt im ized  by  ut i l i z i ng  a  mul t id i s c ip l i na r y  t eam .  

Lower ing  l e ve l s  o f  ch ron i c  i n f l ammat ion  i n  the

body  impac t s  how  the  dance r ’ s  body  f ee l s  and

func t i ons  espec ia l l y  when  i t ’ s  presen t  i n  the

cent ra l  ne r vous  s y s tem  ( the  bra in  and  sp ina l  co rd ) ,

which  i s  ca l l ed  neuro in f l ammat ion .  Lower ing

leve l s  o f  i n f l ammat ion  i n  the  ne r vous  s y s tem  even

s l i gh t l y  has  s i gn i f i can t  impac t s .

Neuro in f l ammat ion  i s  be l i e ved  to  be  a  pr imary

d r i ve r  f o r  ch ron i c  widesp read  pa in  (e .g .

f i b romya lg i a ) .  Hypermob i l i t y  d i so rde r s  ( such  as

Eh le r s -Dan los  Syndromes  and  hype rmob i l i t y

spec t rum  d i so rde r s )  a re  a l so  o f ten  as soc i a ted  wi th

pa in  and  i n f l ammat ion .   These  cond i t i ons  a re  more

preva len t  amongs t  dance r s  due  to  the  aes the t i c

bene f i t s  f r om  i nc reased  j o in t  r ange  o f  mot ion .  

 L i f e s t y l e  approaches  to  dec reas ing  i n f l ammat ion

a re  he lp fu l  f o r  any  per s i s t en t l y  pa in fu l  cond i t i on .

Reduc ing  l e ve l s  o f  phys i ca l  and  psycho log i ca l

s t r e s s  bene f i t s  the  body  i n  numerous  ways .  The

mind  and  body  a re  i n t r i ca te l y  l i nked  v i a

phys io log i ca l  mechan i sms .  Leve l s  o f  soc i a l

suppor t ,  soc i a l  con f l i c t ,  and  othe r  s t r e s so r s  impac t

in f l ammat ion  d i rec t l y  th rough  the  ne r vous  s y s tem

as  wel l  as  i nd i r ec t l y  due  to  poten t i a l  depres s i on

and  det r imenta l  hea l th  behav io r s .  Spend ing  t ime

wi th  f ami l y  and  f r i ends ,  even  i f  v i r tua l l y ,  i s  t ru l y

good  f o r  our  hea l th .  When  s t r e s s  i s  perce i ved ,  our

b ra in  s t imu la te s  the  r e l ea se  o f  co r t i so l  (an

impor tan t  r egu la to r y  hormone )  f r om  the

ad rena l  g lands .  Chron ic  s t r e s s  causes  co r t i so l

l e ve l s  to  be  cont inua l l y  e leva ted .  Th i s  can  l ead  to

exces s i ve  abdomina l  we ight  (app le  shape )  and

chron i ca l l y  e leva ted  suga r  l e ve l s .  The  immune

sy s tem  a l so  becomes  ove r  ac t i va ted  and  key

immune  f unc t i ons  a re  suppres sed ;  th i s  i nc reases  

Body pain, joint pain, muscle pain
Chronic fatigue and insomnia
Depression, anxiety and mood disorders
Gastrointestinal complications like
constipation, diarrhea, and acid reflux
Weight gain or weight loss
Frequent infections

 

FIGURE 1: SIGNS AND
SYMPTOMS OF CHRONIC

INFLAMMATION

the  r i s k  f o r  i n f ec t i ons ,  s l ower  wound  hea l ing ,  and

fa s te r  ag ing .

B U T  T H I S  C A N  B E  R E V E R S E D !
Hea l thy  management  o f  s t r e s s  us ing  s t r a teg ie s

l i ke  mind fu lnes s  and  medi ta t i on  can  have  pos i t i ve

e f f ec t s  on  the  body .  Mul t i t a sk ing  whi l e  ea t ing  and

ea t ing  qu ick l y  shou ld  be  avo ided  when  poss ib l e .

Improv ing  poor  s l eep ,  i f  presen t ,  dec rease s

ch ron i c  i n f l ammat ion .  Avo id  smok ing  and  vap ing

(e lec t ron i c  c iga re t te s )  s ince  they  i nc rea se  the  r i s k

o f  s y s temic  ch ron i c  i n f l ammat ion  (SC I ) .  C iga re t te

smok ing  impa i r s  immun i t y ,  i nc rea se s

au to immun i t y  (cond i t i ons

where  the  body  con fuses  se l f  v s  non - se l f ) ,  and

inc rease s  gum  d i sease  and  cance r  r i s k .  Smok ing

a l so  s l ows  the  r a te  o f  hea l ing  by  mul t ip l e

mechan i sms ,  i nc lud ing  r educ ing  the  r a te  o f

oxygen  de l i ve r y  to  t i s sues  and  impa i r i ng  co l l agen

syn thes i s .  Qui t t i ng  smok ing ,  o r  cu t t ing  back  even

by  a  sma l l  amount ,  wi l l  improve  the  hea l ing

p roces s  and  l e ve l s  o f  i n f l ammat ion .

I S  Y O U R  D I E T  N U T R I E N T  D E N S E  O R  N U T R I E N T
P O O R ?
Our  body  needs  approp r i a te  amount s  o f  both

macronut r i en t s  (ca rbohyd ra te s ,  pro te in ,  and  f a t )

and  mic ronut r i en t s  ( v i t amins ,  mine ra l s ,  enzymes ,

and  ant iox idan t s )  to  f unc t i on  prope r l y  and  our

food  cho ice s  a re  the  most  impac t fu l  dec i s i ons  we

make .  A  hea l thy  d ie t  ( the  k inds  o f  f oods  a  dance r

ea t s  r egu la r l y )  i s  our  bes t  too l  aga in s t  ch ron i c

in f l ammat ion .  Eve r y  t ime  we  ea t ,  we  change  the

chemica l  compos i t i on  o f  our  body  and  e i the r

dec rease  o r  i nc rea se  i n f l ammat ion .  Many  peop le

Copyright (c) 2021. International Association for Dance Medicine & Science 
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consume  a  subopt ima l  d ie t ;  these  a re  t yp i ca l l y

l ow  i n  f r u i t s ,  vege tab le s ,  f i be r ,  and  preb io t i c  r i ch

foods  and  h igh  i n  r e f i ned  gra in s ,  a l coho l ,  and

proces sed  f oods .  These  f oods  nega t i ve l y  a l t e r  the

mic roo rgan i sms  tha t  l i v e  i n  our  gas t ro in te s t ina l

t r ac t  ( the  gut  mic rob iome ) .  The re  a re  hundreds  o f

d i f f e ren t  spec ie s  o f  bac te r i a  presen t  i n  our  gut

and  each  p lay s  a  d i f f e ren t  r o l e  i n  the  body ,  and

the  mic rob iome  compos i t i on  i s  c r i t i ca l l y

impor tan t  f o r  prope r  immune  f unc t i on  and  bra in

hea l th .  Re f ined  gra in s  and  suga r  (common  i n

p roces sed  f oods )  i nc rease  ox ida t i ve  s t r e s s  and

SC I .  High  pro in f l ammato r y  and  ant i - i n f l ammato r y

foods  a re  l i s t ed  i n  Tab le  1 .

Food  sc i en t i s t s  t ake  f u l l  advantage  o f  the  th ree

ma jo r  human  t a s te  p leasu re s  ( sa l t ,  suga r ,  and  f a t )

to  se l l  more  produc t s ;  the  f a s t - f ood  and

proces sed  f ood  i ndus t r i e s  combine  these

component s  to  c rea te  “hype rpa la tab le  f oods ” .

These  h igh l y  eng inee red  f oods  ac t i va te  the

p leasu re - r eward  c i r cu i t r y  i n  the  bra in  mak ing

peop le  consume  more  and  more .  Cook ing  f oods  a t

h igh  t empera tu re  and  i n  l ow -humid i t y  cond i t i ons

a l so  l eads  to  appet i t e  s t imu la t i on ,  ove rea t ing ,

obes i t y  and  SC I .  These  i n ten t i ona l l y  i r r e s i s t ib l e

and  non -nut r i t i ous  f oods  can  change  ce l lu l a r

metabo l i sm  and  ampl i f y  the  i n f l ammato r y

re sponse .  The  “Weste rn  Die t ”  has  un fo r tuna te l y

sp read  th roughout  the  wor ld  l ead ing  to  a  grea te r

consumpt ion  o f  gra in s  and  proces sed  f oods .  Some

s tud ie s  have  shown  tha t  j unk  f ood  makes  up  1 /3  o f

the  ave rage  Amer i can  d ie t .  These  h igh  g l ycemic

foods  ( suga r  and  proces sed  f oods )  sp i ke  b lood

suga r  qu ick l y  r e su l t i ng  i n  a  r eac t i ve  drop  i n  b lood

suga r ,  f ood  c rav ings ,  and  i nc reased  i n f l ammat ion .

Proces sed  f oods ,  suga r ,  meat ,  and  da i r y  a l so  l owe r

the  pH  o f  the  body  whereas  green  vege tab le s ,

l en t i l s ,  and  most  f r u i t s  r a i se  i t .  Enzymes  work

more  e f f i c i en t l y  i n  the  body  when  an  opt ima l  pH

i s  main ta ined .

Suga r  i s  f ound  i n  a lmos t  a l l  f oods  and  goes  by

many  names  ( f r uc to se ,  g lucose ,  co rn ,  s y rup ,

TABLE 1:  HIGHLY PROINFLAMMATORY AND ANTI-INFLAMMATORY FOODS

Highly proinflammatory foods

Sugar and high fructose corn syrup
Trans-fats 

(e.g. French fries and other fried foods)
Refined carbohydrates (white flour

products)
Excessive alcohol

Red and processed meat
Omega-6 oils (e.g. vegetable oils, margarine,

shortening and lard)
Salt

Anti-inflammatory foods

Healthy fats (e.g. avocado, nuts, and fatty fish
like salmon, mackerel, tuna, and sardines)

Fruits (e.g. strawberries, blueberries, cherries,
and oranges)

Green leafy vegetables (e.g. kale, spinach, and
collards)

Lean protein sources (e.g., beans, quinoa,
eggs, and chicken)

Olive oil
Tomatoes

honey ,  and  suc ro se  a re  j u s t  a  f ew ) .   Most  peop le

have  no  i dea  how  much  suga r  they  t ru l y  consume

because  the re  a re  so  many  h idden  sou rces .

Amer i cans  consume  the  most  suga r  (a lmos t  ¼  o f  a

pound  da i l y  –  more  than  10  t imes  the  l owes t

recommendat ion ) .  I n  o rde r ,  Germany ,

Nethe r l ands ,  I r e l and ,  Aus t ra l i a ,  Be lg ium ,  Un i ted

K ingdom ,  Mex ico ,  F in l and ,  and  Canada  comple te

the  r ema inde r  o f  the  top  t en  l i s t .  Suga r  i s  the

k ing  o f  i n f l ammat ion  and  proces sed  f oods

conta in ing  added  suga r  can  a l so  cause  i n su l i n

re s i s t ance .  Consuming  l e s s  suga r ,  i n  a l l  f o rms ,  i s  a

c ruc i a l  s tep  i n  l owe r ing  i n f l ammat ion .

Desens i t i za t i on  to  swee t s  occu r s  when  we  ove r

inges t  them ;  i f  we  r emove  swee t s  f r om  the  d ie t

fo r  a  week  o r  so ,  our  pa l l e t  can  r e regu la te  l ead ing

to  l e s s  i n take  o f  swee tene r s  o f  a l l  k inds .  Th i s

ho lds  t rue  f o r  sa l t  as  wel l .  Ca f f e ine  consumpt ion

i s  impor tan t  to  as se s s  espec ia l l y  i f  they  i nc lude

suga r  and  suga r - l aden  non -da i r y  c reamer s  as

these  a re  pro in f l ammato r y .  I f  you  need  ca f f e ine  to

ge t  go ing  each  day ,  perhaps  work ing  on  improved

s l eep  and  s t r e s s  management  wou ld  be

bene f i c i a l .  Exces s i ve  amount s  o f  ca f f e ine  can  a l so

inc rease  i n su l i n  sec re t i on ,  i nc reas ing  c rav ings  f o r

suga r  and  r e f i ned  ca rbohyd ra te s .

Up  to  20%  o f  the  popu la t i on  has  f ood

in to le rances (4 ) ,  the re  a re  key  d i f f e rences  between

food  a l l e rg i e s  which  have  an  immune  bas i s  and

food  i n to l e rances  which  do  not .  Adve r se  f ood

reac t i ons  may  i nc lude  gas t ro in te s t ina l  s ymptoms

but  may  a l so  i nc lude  s ymptoms  e l sewhere  i n  the

body .  Some  o f  the  more  common  cu lp r i t s  f o r  non -

a l l e rg i c  f ood  sens i t i ve s  i nc lude  the  FODMAPs ’ .  

 These  a re  f e rmentab le  ca rbohyd ra te s  (o r  suga r s )

which  a re  o f ten  poor l y  abso rbed  and  may  l ead  to

inc reased  wate r  and  gas  i n  the  bowe l  t r i gge r ing

symptoms  i n  suscept ib l e  peop le .  A  l ow  FODMAP

d ie t  i n vo l ve s  r educ ing  i n take  o f  ce r ta in

p rob lemat i c  f oods  and  has  been  shown  to  be

h igh l y  e f f ec t i ve  i n  l a rge  s tud ie s .  Some  peop le

expe r i ence  wheat  sens i t i v i t y  which  i s  
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much  more  common l y  a  non -a l l e rg i c  f ood

reac t i on  than  an  a l l e rg i c  one .   When  g lu ten  ( the

ma in  pro te in  i n  wheat )  causes  an  a l l e rg i c  f ood

reac t i on ,  the  d iagnos i s  o f  ce l i ac  d i sease  i s  made .  

B lood  t e s t s  and  b iops i e s  o f  gas t ro in te s t ina l

t i s sues  can  he lp  es tab l i sh  the  d iagnos i s  o f  ce l i ac

d i sea se ,  but  these  t e s t s  do  not  detec t  non -

a l l e rg i c  wheat  sens i t i v i t i e s .  The  d iagnos i s  and

management  o f  f ood  sens i t i v i t i e s  i s  compl i ca ted .    

The  l a ck  o f  r e l i ab le  l abo ra to r y  marke r s  makes  i t

d i f f i cu l t  to  i den t i f y  f oods  tha t  may  be  caus ing

prob lems  f o r  tha t  dance r .  A  t r i a l -and -e r ro r

approach  i s  o f ten  used  where  poten t i a l l y

p rob lemat i c  f oods  a re  r emoved  f o r  a  sho r t  per iod

and  then  r e in t roduced  to  as se s s  the  r e sponse .

A lcoho l ,  espec i a l l y  when  combined  wi th  suga r ,

i nc rea se s  ce l l u l a r  ag ing  and  i n f l ammat ion  i n  the

gas t ro in te s t ina l  t r ac t  tha t  can  l ead  to  h igh  l e ve l s

o f  s y s temic  i n f l ammat ion .  A lcoho l  a l so  causes

d i s inh ib i t i on  which  we  a re  more  l i ke l y  to

ove r indu lge  i n  othe r  f oods  tha t  cont r ibu te  to

in f l ammat ion  when  unde r  the  i n f l uence .  A lcoho l

consumed  mind fu l l y  and  i n  sma l l  quant i t i e s

(gene ra l l y  cons ide red  to  be  one  dr ink  th ree  t imes

a  week  o r  l e s s )  wi l l  not  l i ke l y  be  a  cont r ibu to r

towards  s y s temic  i n f l ammat ion .

Hype rmob i l i t y  d i so rde r s  l i ke  Eh le r s -Dan lo s

Syndromes  (EDS )  can  a f f ec t  the  gas t ro in te s t ina l

t r ac t  anywhere  a long  the  way  f r om  the  mouth  to

the  anus .  Gas t ro in te s t ina l  prob lems  (cons t ipa t i on ,

ac id  r e f l ux ,  abdomina l  pa in  and /o r  i r r i t ab le  bowe l

s ynd rome )  i n  EDS  a re  common ,  poten t i a l l y

d i sab l ing ,  and  unde r -apprec i a ted .  Nut r i t i ona l

approaches  a re  pa r t i cu l a r l y  impor tan t  i n  th i s

g roup  i n  which  the re  i s  a  h igh  preva lence  o f  f ood

a l l e rg i e s  i nc lud ing  both  g lu ten  sens i t i v i t y

and  ce l i ac  d i sease  (an  immune  r eac t i on  to  g lu ten )

(5 ) .

S u p p l e m e n t s
Eat ing  proces sed  o r  r e f i ned  f oods  tha t  a re  l ow  i n

v i t amins  and  mine ra l s  i nc rea se s  the  r i s k  o f

de f i c i enc ie s  o f  mic ronut r i en t s  (e .g . ,  z inc  and

magnes ium )  c r i t i ca l  to  the  r e so lu t i on  phase  o f

in f l ammat ion  ( the  proces s  by  which  i n f l ammat ion

re tu rns  to  base l i ne  l ow  l e ve l s ) .  Wheneve r  poss ib l e ,

nut r i en t s  shou ld  be  obta ined  f r om  the  d ie t ,  no

amount  o f  supp lementa t i on  makes  up  f o r  a  poor

d ie t .  Nut r i t i ona l  supp lement s  shou ld  be  s t a r ted

o r  changed  on l y  unde r  the  supe r v i s i on  o f  you r

own  per sona l  hea l thca re  prov ide r .

V i tamin  D  i s  a  f a t - so lub le  hormone  our  bod ie s

make  i n  r e sponse  to  sun l i gh t .  Bone  hea l th ,

immune  f unc t i on ,  pa in ,  mood ,  and  s l eep  a re  j u s t

a  f ew  th ings  impac ted  by  v i t amin  D  l e ve l s .

Def i c i ency  o f  v i t amin  D  i s  as soc i a ted  wi th

numerous  d i sease s  and  i s  qu i te  common

espec ia l l y  i n  those  wi th  l i t t l e  sun  exposu re  o r  i n

those  who  have  da rke r  sk in .  Some  peop le  a re

unab le  to  ach ieve  adequate  l e ve l s  o f  v i t amin  D

wi thout  supp lementa t i on  which  shou ld  be  gu ided

by  b lood  l e ve l s  wheneve r  poss ib l e (6 ) .  Hav ing  a

re l a t i ve l y  l ow  i n take  o f  omega -3 - f a t t y  ac ids  a l so

impa i r s  i n f l ammato r y  r e so lu t i on .  Omega -3  o i l s

p romote  ant i - i n f l ammato r y  pathways  and  have

been  f ound  to  prov ide  bene f i t s  i n  a  number

o f  cond i t i ons  i nc lud ing  headache  and  a r th r i t i s .

V i tamin  B12  i s  impor tan t  f o r  bone  dens i t y  and

hea l thy  b lood  ce l l s ;  i t s  de f i c i ency  can  cont r ibu te

to  pa in ,  i n somn ia ,  and  subopt ima l  bra in  f unc t i on .  

Tak ing  a  v i t amin  B  1 2  supp lement  may  improve

symptoms  o f  pa in ,  f a t i gue ,  and  poor  s l eep .

V i tamin  C  i s  a  c ruc i a l  ant iox idan t  needed  f o r

t i s sue  r epa i r  and  adapt ing  to  s t r e s s .  Our

requ i r ement s  can  va r y  f r om  day  to  day  depend ing

on  whethe r  s t r e s s ,  i n ju r y ,  o r  i l l ne s s  i s  presen t .

Magnes ium  i s  a  mine ra l  i n vo l ved  i n  hundreds  o f

e s sen t i a l  metabo l i c  r eac t i ons ;  i t ’ s  impor tan t  f o r

op t ima l  bone  dens i t y ,  co l l agen  produc t i on ,

r egu la t ing  b lood  suga r ,  s l eep ,  pa in ,  and  prope r

musc le  f unc t i on .  Def i c i ency  o f  magnes ium

i s  qu i te  common ,  so  supp lementa t i on  i n  some

dance r s  may  be  bene f i c i a l .   Unfo r tuna te l y ,  b lood

leve l s  o f  magnes ium  a re  not  ve r y  r e l i ab le  as  b lood

tes t s  can  be  norma l  desp i te  a  dance r  hav ing

inadequate  s to re s  o f  magnes ium  i n  the  bones  and

musc le s .  Dos ing  i s  usua l l y  based  on  bowe l

to l e rance ;  exces s i ve  magnes ium  supp lementa t i on

causes  d ia r rhea  which  can  be  r e so l ved  by

lower ing  the  dose .  Tu rmer i c  and  g inge r  a re

re l a ted  ant i - i n f l ammato r y  tube r s .  Ginge r  ac t s  as

an  ant i - i n f l ammato r y  by  d i s rup t ing  a  number  o f

d i f f e ren t  pathways .  The  ac t i ve  component  o f

tu rmer i c  i s  cu rcumin .  Curcumin  has  been  s tud ied

ex tens i ve l y  and  appea r s  to  have  e f f ec t s  aga in s t

seve ra l  ch ron i c  deb i l i t a t ing  d i sease s

ou tpe r fo rming  many  pha rmaceut i ca l s (7 ) .  A  sma l l

amount  o f  b lack  peppe r  improves  the  abso rp t i on

o f  cu rcumin  as  does  the  presence  o f  o i l .

S u m m a r y
The  t ime  to  t ake  ac t i on  and  r educe  l e ve l s  o f

s y s temic  i n f l ammat ion  i s  now .  No  s ing le  f ood

needs  to  be  e l im ina ted  but  who le - f ood ,  p lan t -

based  d ie t s  can  have  pro found  ant i - i n f l ammato r y

e f f ec t s  (Tab le  2 ) .  Modera t i on  and  por t i on  s i ze  a re

key  and  ea t  f r om  f a rms  r a the r  than  f ac to r i e s

wheneve r  poss ib l e .  I t  i s  norma l  f o r  mot i va t i on  to

f l uc tua te  ove r  t ime  so  make  the  new  hab i t s  easy

to  do  so  i t  i s  eas i e r  to  make  good  cho ice s .  Even

adopt ing  one  o r  two  ant i - i n f l ammato r y

s t r a teg ie s  i s  he lp fu l .  Mak ing  good  l i f e s t y l e  cho ice s

can  r educe  i n f l ammat ion  he lp ing  you  f ee l  bet te r ,

dance  bet te r ,  and  r ecove r  more  qu ick l y  f r om

i l l ne s s  o r  i n ju r y .
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TABLE 2:  FOOD CHOICES TO LOWER INFLAMMATION

Dark leafy greens
Beans and lentils

Yams and sweet potatoes
Nuts and seeds

Seltzer or sparkling water*
Avocado

Fatty, cold water fish**
Mid chain fish***
Spices and herbs

Tea - especially green and black
Oats and barley

Olive oil

Meat
(use as a condiment, avoid

charring)
Whole grains

Eggs
Dairy
Stevia
Fruits
Coffee

Sugar
White flour

Processed meats
Farmed fish

Predator fish****
Preservatives

Processed foods
Dried fruit

Soda and “sports drinks”
including diet

Deep fried foods
Packaged sweets

Alcohol (except red wine and
only in moderation)

*choose ones free of sugar and artificial sweeteners
**especially sardines, anchovies, wild salmon

***e.g., trout, snapper, grouper, sardines, anchovies
****e.g., swordfish, shark, tuna

Green: Eat Liberally Yellow: Eat In Moderation Red: Avoid Altogether
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E N E R G Y  S T A T U S  O F

P R E - P R O F E S S I O N A L

C O N T E M P O R A R Y  A N D

B A L L E T  D A N C E R S

M E G H A N  B R O W N ,  P H D ,  S E N R

I n  dance  popu la t i ons ,  the re  i s  o f ten  an  expec ta t i on

to  main ta in  an  u l t r a - l ean  body  t ype  g i ven  the

a r t i s t i c  r equ i r ement s  o f  dance .  Cer ta in l y ,  f ema le

contempora r y  dance  s tudent s  and  gradua te s ( 1 ) ,  and

both  i n te rmed ia te  and  advanced  contempora r y

dance  s tudent s (2 )  have  shown  s i gn i f i can t l y  l owe r

pe rcen tage  body  f a t  than  non -dance r s .  Low  l e ve l s

a re  o f ten  cons ide red  to  be  advantageous  f o r

movement  e f f i cacy  and  a r t i s t i c  exp re s s i on  i n  sp i t e

o f  ev idence  tha t  ex t reme l y  l ow  body  mass  and  f a t

mass  a re  known  to  nega t i ve l y  i n f l uence

pe r fo rmance  and  r ecove r y  poten t i a l .  

I n  the i r  r e so l ve  to  ach ieve  an  aes the t i c  f o rm ,

dance r s  may  consume  l ow  ene rgy  f oods  wi th  l ow

nut r i t i ona l  va lue .  Alongs ide  th i s ,  dance r s ’

work loads  a re  o f ten  ve r y  h igh  and  comparab le  to

o the r  a th le te s .  Fo r  i n s tance ,  work loads  o f

p ro fe s s i ona l  dance r s  may  i n vo l ve  6 - 10  h  o f  dance

t ra in ing  per  day  and  th i s  may  be  accompan ied  by

add i t i ona l  f i tnes s  t r a in ing .  The  work loads  o f

s tudent  pre -pro fe s s i ona l  dance r s  as  par t  o f  dance

schoo l  prog rams  may  a l so  be  h igh ,  par t i cu l a r l y

p r i o r  to  s tud io  show ings  and  exams .  Moreove r ,  the

t yp i ca l  t r a in ing  schedu le  o f  a  dance r  o f f e r s

unpred ic tab le  and /o r  l im i ted  oppor tun i t i e s  f o r  f ood

and  dr ink  consumpt ion ,  l i ke l y  exace rba t ing  these

i s sues .

The  combina t i on  o f  l ow  ene rgy  i n take  and  h igh

ene rgy  expend i tu re  (par t i cu l a r l y  th rough  exe rc i se

ac t i v i t y )  i nc reases  the  r i s k  o f  l ow  ene rgy  ava i l ab i l i t y

in  dance r s .  Ene rgy  ava i l ab i l i t y  (EA )  i s  de f ined  as

to ta l  ene rgy  i n take  minus  exe rc i se  ene rgy

expend i tu re ;  th i s  i s  desc r ibed  as  the  ene rgy

ava i l ab le  f o r  a l l  othe r  metabo l i c  proces se s  a f te r

cons ide ra t i on  o f  exe rc i se  ac t i v i t y .  Typ i ca l

hea l thy  adu l t s  a re  adv i sed  to  ach ieve  an  EA  o f

approx imate l y  45  kca l /kg  f a t  f r ee  mass  (FFM )per

day  and  dance r s  (as  wi th  othe r  a th le te s )  a re

recommended  to  main ta in  an  EA  above  30

kca l /kg  FFM  per  day  (cons ide red  the  cu t  o f f  f o r

l ow  EA )  to  r educe  the  r i s k  o f  d i so rde r s

a s soc i a ted  wi th  ene rgy  imba lance .  Fo r  example ,

l ong  per iods  wi th  l ow  EA  cou ld  l ead  to

in su f f i c i en t  peak  bone  mass ,  mens t rua l

dy s func t i on (3 ,4 ) ,  r educed  l ean  body  mass  and

subsequent l y  impa i r ed  s t r eng th  and

pe r fo rmance ,  and  i nc rea sed  suscept ib i l i t y  to

in ju r y (5 ) .  The  r i s k  o f  l ow  EA  i n  s tudent  dance r s

i s  o f  pa r t i cu l a r  conce rn  g i ven  tha t  th i s  cou ld

in f luence  growth  and  deve lopment  and

poten t i a l l y  l im i t  bone  mine ra l  dens i t y ;  which

t yp i ca l l y  peaks  by  the  end  o f  the  second  o r

ea r l y  i n  the  th i rd  decade  o f  l i f e .  Moreove r ,  the

r i s k  i s  l i ke l y  to  be  exace rba ted  by  the  i nc rea se

in  the  qua l i t y  and  quant i t y  o f  pro fe s s i ona l

dance  schoo l s ,  a  concomi tan t  i nc rea se  i n  l e ve l s

o f  compet i t i on ,  and  the  per s i s t en t  percept ion

tha t  a  l ean  phys ique  and  l ow  body  we ight  i s  a

p re requ i s i t e  f o r  succes s  i n  the  pro fe s s i on .

Brown  e t  a l (6 )  and  C i v i l  e t  a l (7 )  sought  to

de te rmine  the  ene rgy  i n take ,  ene rgy

expend i tu re ,  and  ene rgy  ava i l ab i l i t y  o f  25

fema le  pre -pro fe s s i ona l  contempora r y  dance r s

and  20  f ema le  pre -pro fe s s i ona l  ba l l e t  dance r s

re spec t i ve l y .  They  f o l l owed  dance r s  ac ro s s  a

t yp i ca l  seven  day  per iod  dur ing  the i r  s tudy  ( i e .

f i v e  week  days  wi th  dance  t r a in ing ,  and  two

weekend  days  wi th  no  schedu led  dance

t ra in ing ) .  Both  s tud ie s  adopted  s im i l a r  methods

to  es t imate  ene rgy  i n take  ( th rough  se l f -

r epo r ted  we ighed  f ood  d ia r i e s  combined  wi th

24 -hour  d ie ta r y  r eca l l  i n te r v i ews )  as  wel l  as   
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ene rgy  expend i tu re  (acce le romet r y ,  basa l

metabo l i c  r a te ,  and  the  the rmic  e f f ec t  o f  f ood ) .

These  s tud ie s  r epo r ted  tha t  ave rage  ene rgy

ava i l ab i l i t y  ove r  a  t yp i ca l  week  was  26  ±  1 3

kca l /kg  FFM  per  day  i n  f ema le  contempora r y

dance r s  and  40  ±  1 1  kca l /kg  FFM  per  day  f o r

f ema le  ba l l e t  dance r s .  As  prev ious l y  desc r ibed ,

ene rgy  ava i l ab i l i t y  l e ve l s  be low  45  kca l /kg  FFM

per ·day  i s  cons ide red  r educed  ene rgy  ava i l ab i l i t y ,

and  l e s s  than  30  kca l /kg  FFM  per  day  i s

cons ide red  the  th re sho ld  f o r  l ow  ene rgy

ava i l ab i l i t y .  I n te re s t ing l y ,  both  s tud ie s  r epo r ted

d i f f e rences  i n  d ie ta r y  and /o r  exe rc i se  behav io r s

when  compar ing  an  ave rage  weekday  (wi th

schedu led  dance  t r a in ing )  to  an  ave rage

weekend  day  (wi th  no  schedu led  dance  t r a in ing ) .

Of  note ,  the re  was  a  s i gn i f i can t l y  grea te r

nega t i ve  ene rgy  ba lance  dur ing  the  ave rage

weekday  compared  to  a t  the  weekend  i n  both

contempora r y  and  ba l l e t  dance r s .  Moreove r ,  C i v i l

e t  a l (7 )  as se s sed  f ac to r s  r e l a ted  to  Re la t i ve

Ene rgy  Def i c i ency  i n  Spor t  (RED -S )  and  l ow  EA ,

i nc lud ing  mens t rua l  f unc t i on  and  bone  hea l th .

These  autho r s  obse r ved  tha t  65%  o f  pa r t i c ipan t s

were  c l a s s i f i ed  a t  r i s k  o f  RED -S  (acco rd ing  to  the

Low  Ene rgy  Ava i l ab i l i t y  i n  Fema le s

Ques t i onna i r e ) ,  howeve r ,  whi l s t  40%  r epo r ted

mens t rua l  dys func t i on ,  a l l  pa r t i c ipan t s  had

adequate  bone  mine ra l  dens i t y  measu red  us ing

dua l  x - r a y  abso rp t i omet r y .

Co l l ec t i ve l y ,  these  data  sugges t  tha t  f ema le  pre -

pro fe s s i ona l  contempora r y  and  ba l l e t  dance r s  a re

no t  ab le  to  e f f ec t i ve l y  r egu la te  the i r  ene rgy

in takes  to  accommodate  the i r  ene rgy

expend i tu re ,  pa r t i cu l a r l y  dur ing  per iods  o f

t r a in ing ,  and  tha t  th i s  r e su l t s  i n  subopt ima l  EA .

Adequate  EA  i s  es sen t i a l  f o r  main ta in ing  the

demands  o f  t r a in ing ,  per fo rmance ,  r ecove r y ,  and

fo r  phys io log i ca l  adapta t i on .  I ndeed ,  i t  i s  wel l -

documented  tha t  pro te in  s yn thes i s  may  be

inh ib i t ed  by  ene rgy  dep le t i on  and  the

re l a t i onsh ip  between  ca rbohyd ra te  i n take  and

g l ycogen  r e s yn thes i s  appea r s  dependent  on  to ta l

ene rgy  i n take .  Moreove r ,  subs tan t i a l  r e s t r i c t i ons

in  ene rgy ,  pro te in ,  and  mic ronut r i en t  i n takes

may  a l so  d i s tu rb  immune  f unc t i on .  The re  i s  a

g row ing  body  o f  ev idence  demons t ra t ing  an

unse t t l i ng  preva lence  o f  poor  nut r i t i on  i n

dance r s .  Acco rd ing l y ,  pre -pro fe s s i ona l

con tempora r y  and  ba l l e t  dance r s  wou ld  bene f i t

f r om  f u r the r  r e sea rch  i n  o rde r  to  deve lop  cu r ren t

unde r s tand ing  o f  dance  spec i f i c  nut r i t i on .  I t

wou ld  a l so  be  va luab le  to  i den t i f y  whethe r  male

dance r s  a re  a t  equa l  r i s k  o f  ene rgy  imba lance .

Cer ta in l y ,  ev idence  sugges t s  tha t  equa l

p ropo r t i ons  o f  f ema le  and  male  dance r s  a re

suscept ib l e  to  d i so rde red  ea t ing (8 ) ,  prov id ing

ju s t i f i ca t i on  f o r  such  r e sea rch  to  be  conduc ted  i n

fu tu re .

Impor tan t l y ,  more  educa t i on  r ega rd ing  

"In their resolve to
achieve an aesthetic
form, dancers may
consume low energy
foods with low
nutritional value."
approp r i a te  nut r i t i ona l  s t r a teg ie s  to  suppor t

dance r s ’  t r a in ing  demands  i s  war ran ted .

I n te re s t ing l y ,  Wyon  e t  a l  (9 )  a rgue  tha t  i t  i s

d i f f i cu l t  to  dete rmine  whethe r  i t  i s  d ie ta r y

re s t r i c t i on  o r  nut r i t i ona l  knowledge ,  which

ove r r ides  nut r i t i ona l  i n take  i n  dance r s .  I ndeed ,

these  autho r s  r epo r ted  tha t  dance r s  wi th

d i so rde red  ea t ing  d i sp lay  l owe r  l e ve l s  o f

nu t r i t i ona l  knowledge .  The re fo re ,  i t  i s  s t rong l y

adv i sed  tha t  nut r i t i ona l  educa t i on  i s  embedded

in  dance  i n s t ruc t i on ,  par t i cu l a r l y  i n  r ega rds  to

the  impor tance  o f  ene rgy  ba lance  i n  per iods  o f

inc reased  t r a in ing  and  per fo rmance  demand

g i ven  tha t  ch ron i c  ene rgy  de f i c i ency  can  r e su l t

i n  subs tan t i a l  and  l ong - l a s t i ng  hea l th

imp l i ca t i ons .
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