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CHANGES IN BODY COMPOSITION AND PHYSICAL 
WORKING CAPACITY AFTER A HIGH FIBRE DIET AND 

PHYSICAL TRAINING
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A b s t r a c t .  The changes in body composition and Physical Working Capacity 
(PWC) were studied in obese children, 7 to 14 years of age, under ward conditions 
during 4 weeks. They received a diet of 115 kJ per kg of body weight for the 
height with a crude fibre content of 12 grams per day, and underwent a controlled 
physical training. Before and after treatment, work test on a bicycle ergometer 
was performed with continous ECG recording, PWC170 and maximum oxygen 
uptake were calculated. Significant reductions in body weight and hody fat— 
percentual and absolute — values were obtained (p <  0.001) after the treat­
ment, as well as an evident increase in the PWC170 of the children. Although 
the maximum oxygen uptake remains unaltered in our patients when this vari­
able was related to the amount of work performed, significant reductions were 
observed showing an improvement of their fitness and aerobic capacity.
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Introduction

T h e th e ra p e u tic  m an ag em en t o f obese ch ild ren  is ex trem e ly  com plex  an d  th e  
re su lts  o b ta in ed  h av e  been  q u ite  d ish ea rten in g . R ed u c tio n  of energy  in tak e  
in  a  m ag n itu d e  th a t  i t  shou ld  n o t d is tu rb  th e  period  o f g ro w th  an d  develop­
m e n t, an d  to  increase energy  ex p en d itu re  seem  to  be th e  m o st physio ­
logical p rocedure.

R ecen tly  several diseases in c lu d in g  o b esity  have  been  ascribed  to  an  over­
co n su m p tio n  o f su g ar an d  f in e  m illed  sta rch es, fu r th e r  to  an  u n d erco n su m p ­
tio n  o f  crude  fib re  in  th e  d ie t (B e y e r  and  F ly n n  1978). T h e  a u th o rs ’ purpose 
w as to  use a h igh -fib re  d ie t asso c ia ted  w ith  a physica l tra in in g  p ro g ram  in 
o rd e r to  s tu d y  th e ir  effect upon  b o d y  com position  an d  p hysica l fitn ess  in  
a g roup  of obese ch ild ren .

Material and Methods

F ifte e n  obese ch ild ren  (8 g irls a n d  7 boys), o therw ise h e a lth y , ran g in g  from  
7 to  14 years  of age w ere s tu d ie d  u n d e r w a rd  cond itions d u rin g  4 w eeks. A t 
th e  tim e  o f adm ission  each  of th e m  w as su b je c te d  to  th e  follow ing ex am in a­
tions.
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a) B ody composition

B o d y  w eight an d  h e ig h t w ith  an  accu racy  o f 0.1 kg  an d  1 m m , resp ec tiv e ly , 
w ere recorded , an d  th e  p e r c e n t of th e  ideal w eigh t re fe rred  to  th e  h e ig h t 
(I  W /A H ) w as ca lcu la ted . O n th e  r ig h t side o f th e  body , th e  sk in fo ld  th icknesses 
o v er tricep s, b iceps, su b scap u la r, supra iliac , an d  ca lf  w ere m easu red  w ith  
a H o lta in  caliper a t  a s ta n d a rd  pressure  o f  10 g /m m 2. F ro m  th e m  th e  b o d y  f a t  
p e rc e n t w as estim a ted  b y  th e  p red ic tio n  e q u a tio n  of P arízková  (P arízková  an d  
R oth  1972).

b) W ork test

I t  w as perform ed on a b icycle ergom eter w ith  con tinuous e lec tro card io g rap h ic  
reco rd in g  fo r six m in u tes  a t  increasing  loads (1; 1.5; 2 w a tt |k g  o f bo d y  w eigh t). 
T he ex p ired  air w as co llec ted  in  a D ouglas bag  an d  its  vo lum e was m easu red  
w ith  a d ry  gas m eter. Gas sam ples w ere ana ly sed  fo r oxygen  in  a  G o d ard  
rap o x . T he m ax im u m  oxygen  u p ta k e  (V 0 2 m ax) an d  its  v a lu es  re fe rred  to  th e  
lean  b o d y  m ass (LB M ), an d  to  th e  k ilog ram m etres of w ork  perfo rm ed  w ere 
ca lcu la ted .

P h y sica l w ork ing  c a p a c ity  (PW C) w as d e te rm in ed  b y  p lo ttin g  th e  h e a r t  
r a te  ag a in st th e  w ork load  p e r m in u te  in  w a tt  u n its  on g rap h  p ap er. A s tra ig h t  
line w as d raw n th ro u g h  th re e  po in ts  m ak ing  th e  b es t f i t .  T he  e s tim a te d  
a m o u n t of w ork  t h a t  could  p ro d u ce  a h e a r t- ra te  o f 170/m in  w as considered  
P W C 170. This p a ra m e te r  w as re fe rred  to  th e  LBM .

c) Treatment

A ll p a tie n ts  w ere g iven a d ie t o f 115 k j /k g  o f idea l b o d y  w eigh t fo r th e  h e ig h t 
w ith  a crude fib re  c o n te n t o f  12 g p er d ay  a p p ro x im a te ly , using  a H u n g a ria n  
com position  table.

T he tra in in g  p ro g ram  co n sis ted  in  da ily  tw o sessions fiv e  tim es a w eek d u r ­
in g  a four-w eek period , follow ing a fix ed  schedule. E ach  session la s te d  20 m in ­
u te s  an d  s ta r te d  w ith  an  in it ia l  w arm ing  up  b y  jogg ing . T h e re a fte r  fo llow ed 
a w ork  load  ab o u t 1.5 w a tt/k g  during  10 m inu tes, d e te rm in ed  in d iv id u a lly  
fo r  each  p a tie n t depend ing  on  th e ir  ab ility . T he exercise w as fin ish ed  w ith  jo g ­
g ing g rad u a lly  decreased  u p  to  re lax a tio n .

A fte r th e  tre a tm e n t th e  sam e investig a tio n s as m en tio n ed  above w ere 
perfo rm ed  again. S tu d e n t’s t - te s t  for p a ired  series w as used fo r s ta tis t ic a l  
analysis  (R a d h a k r ish n a  R ao 1966).

R esu lts and  D iscussion

F igu re  1 illu s tra te s  th e  v a ria tio n s  in  b o d y  w eigh t an d  th e  IW /A H  o f th e  
obese sub jec ts a f te r  t re a tm e n t, w ith  a s ign ifican t decrease o f p <  0 .0 0 1 . 
T h u s  since, th e  changes in  b o d y  w eight ce rta in ly  do n o t reco rd  th e  changes 
in  b o d y  com position  (L e u s in k  1972, P en a  e t  al. 1979) th e  au th o rs  s tu d ie d  
th e  va ria tio n s o f th e  b o d y  f a t  —  in  p er cen t an d  ab so lu te  va lu es  —  a n d  also 
fo u n d  sign ifican t red u c tio n s  (p <  0.01) (F ig . 2).

T he au th o rs  observed , t h a t  in  th e ir  cases, d iffe ren t in d iv id u a l responses to  
th e  tre a tm e n t. T h e y  consider th a t  th e  ty p e  of o b esity  —  reg ard in g  th e  n u m b e r
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Fig. 1: Changes in body weight and the IW/AH ratio during treatment

Fig. 2: Changes in body fat during treatment

of ad iposites —  p lay s an  im p o r ta n t role in  these  differences as has been  
s tressed  b y  B jö r n t o r p  e t al. 1977).

S ign ifican t increase in  th e  PW C 170 was o b serv ed  a fte r  t re a tm e n t, w hich w as 
slig h tly  h ig h er in  girls (p <  0.01) th a n  in  boys (p <  0.05) (F ig. 3). T he sex  
difference could  be ascribed  to  th e  fac t, t h a t  th e  w ork  perform ed b y  th e  girls 
was re la tiv e ly  h a rd e r  th a n  th a t  done b y  th e  boys, considering  to  th e  d iffe ren t 
a d a p ta b ili ty  o f v eg e ta tiv e  fu n c tio n s (P a r ízk o vÁ 1977), as well as th e  difference 
in  lean  b o d y  m ass p ro p o rtio n . G enerally  th e  la rg e r LBM , th e  g rea te r  th e  w ork-
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Fig. 4: Changes in PWC170/LBM ratio during treatment

1 8 2

Fig. 3: Changes in PWK170 during treatment



ing  c a p a c ity  —  hence, th e  P W C 170 was re fe rred  to  th e  LBM  an d  the  increase 
in  th is  ra tio  w as also sign ifican t (p <[ 0.01), a n d  th e  sex differences d isap p eared  
(F ig . 4).

T he ab so lu te  va lues of V 0 2 m ax  an d  th o se  expressed  p e r kg of LB M  rem ain ed  
th e  sam e a fte r  th e  tr e a tm e n t;  how ever, w h en  re la ted  to  th e  m ag n itu d e  of w ork  
p e rifo rm ed , sign ifican t d ifferences w ere seen  (p <" 0.05) (Fig. 5), re flec tin g  an  
im p ro v em en t o f  th e ir  fitn ess  an d  aerobic capacity". O ur resu lts  a re  in  h a rm o n y  
w ith  th o se  re p o rte d  by  P a rízkovÁ (1977), a n d , as she s ta te d , tw o  fac to rs  are  
invo lved  h ere : progressive a d a p ta tio n  to  in creased  a c tiv ity  and  th e  red u c tio n  
o f w eigh t w hich  are  dynam ica lly  in te rre la te d  a n d  form  a n  in teg ra l p a r t  o f th e  
a d a p ta tio n  consequence of increased  m u scu la r  w ork. These fin d in g s suggest 
th a t  a  fo rm al exercise p rog ram  associa ted  to  a  red u c tio n  of energy  in ta k e  m a y  
com plete  d ie ta ry  in te rv e n tio n  in  th e  t r e a tm e n t  of obesity .

Fig. 5: Differences in aerobic capacity before and after treatment
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