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The r e s u l t s  o f  a s l i m m i n g  t r e a t m e n t  i n  w h ic h  t h e  ma in  
f e a t u r e s  w e r e :  e n e r g y  i n t a k e  a c c o r d i n g  t o  e x p e c t e d  body  
w e i g h t  f o r  h e i g h t  ( n o r m o c a l o r i c ) , e x e r c i s e ,  e d u c a t i o n  
and p s y c h o l o g i c a l  s u p p o r t ,  a r e  e v a l u a t e d  a f t e r  one y e a r  
o f  e x p e r i e n c e .  T w e n t y - f o u r  o b e s e  a d o l e s c e n t s  (1 5  b oys  
and 9 g i r l s ) ,  o u t  o f  t h i r t y  who s t a r t e d  t r e a t m e n t ,  
c o m p l e t e d  t h i s  s t a g e  s u c c e s s f u l l y .  P u b e r t a l  c h a n g e s  
o c c u r r e d  and g r o w t h  c o n t i n u e d  n o r m a l l y ,  m a i n l y  o f  l e a n  
body  mass,  as shown by t h e  i n c r e a s e  o f  l e a n  body w e i g h t  
and m u s c le  a r e a  o f  t h e  m i d - u p p e r  arm.  A s u b s t a n t i a l  
l o s s  o f  f a t ,  e x p r e s s e d  i n  a r e d u c t i o n  o f  f a t  w e i g h t ,  
r e l a t i v e  f a t n e s s  and f a t  a r e a s  o f  t h e  m i d - u p p e r  arm was 
o b t a i n e d .  Body w e i g h t  f o r  h e i g h t  s h i f t e d  t o  l o w e r  
p e r c e n t i l e  c h a n n e l s .
The r e s u l t s  a r e  p r o m i s i n g  i n  i n d i c a t i n g  t h e  s u c c e s f u l  
t r e a t m e n t  o f  obese  s u b j e c t s  i n  a p e r i o d  o f  r a p i d  g r o w t h  
w i t h o u t  a f f e c t i n g  t h e i r  n o r m a l  d e v e l o p m e n t ,  p r o f i t i n g  
a l s o  f r o m  t h e  u s u a l l y - o b s e r v e d  d e c r e a s e  i n  f a t n e s s  a t  
t h i s  age .  I n  v i e w  o f  t h e  s u c c e s s  i n  m o t i v a t i n g  mos t  o f  
t h e  s u b j e c t s  t o  m a i n t a i n  t h e  c o n t i n u i t y  o f  d i e t  and 
p h y s i c a l  a c t i v i t y ,  t h i s  m et hod  i s  c o n s i d e r e d  a good  
c h o i c e  f o r  t r e a t i n g  obese a d o l e s c e n t s  w i t h o u t  s e v e r e  
e n e r g y  r e s t r i c t i o n ,  t h u s  a s s u r i n g  l a s t i n g  e f f e c t s  
i n s t e a d  o f  t h e  s h o r t - t e r m  ones comm on ly  r e p o r t e d  i n  t h e  
l i t e r u t u r e .

INTRODUCTION

P r e v i o u s  s t u d i e s  have  shown t h a t  t h e  use  o f  h y p o e n e r g e t i c  

d i e t s  f o r  w e i g h t  r e d u c t i o n  i n  obese  c h i l d r e n  and a d o l e s c e n t s  

may l e a d  t o  n e g a t i v e  n i t r o g e n  b a l a n c e ,  g r o w t h  r e t a r d a t i o n  and 

d e l a y  o f  p u b e r t y  5 , 7 , 1 6 , 2 6 , 2 7 , 2 8 , 2 9 ) .

One o f  t h e  e x p r e s s i o n s  o f  n e g a t i v e  n i t r o g e n  b a l a n c e  i s  l e a n
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b o d y  w e i g h t  (LBW) r e d u c t i o n .  The q u a n t i t y  o f  LBW l o s t  f o r  each 

kg  o f  body f a t  r e d u c e d  d u r i n g  w e i g h t  l o s s  m e a s u r e s  t h e  

e f f i c i e n c y  o f  t r e a t m e n t  and has been named E f f i c i e n c y  I n d e x  

( E l )  / 3 / .  T h i s  I n d e x  shows a w id e  ra nge  o f  v a r i a t i o n  i n  

c h i l d r e n  and a d o l e s c e n t s  s u b j e c t  t o  h y p o e n e r g e t i c  d i e t s ,  

r e g a r d l e s s  o f  t h e  q u a n t i t y  o f  body  f a t  r e d u c e d ,  a f a c t  w h ic h  

r e f l e c t s  t h e  b r e a d t h  o f  i n d i v i d u a l  v a r i a b i l i t y  i n  r e s p o n s e  t o  

s u c h  t r e a t m e n t s  / 4 , 1 7 / .

I m m e d i a t e l y  p r i o r  t o  t h e  o n s e t  o f  p u b e r t a l  c h a n g e s ,  

s i g n i f i c a n t  v a r i a t i o n s  i n  body  c o m p o s i t i o n  o c c u r .  I n  b o t h  

s e x e s ,  a b s o l u t e  and r e l a t i v e  body  f a t  and LBW i n c r e a s e ,  t h e  

f i r s t  two more n o t a b l y  i n  g i r l s  and t h e  t h i r d  i n  boys 

/ 1 2 , 1 3 , 2 5 / .  N u t r i e n t  r e q u i r e m e n t s  f o r  g r o w t h  o f  bo d y  mass a re  

t h u s  i n c r e a s e d  a t  t h i s  age ;  t h e r e f o r e ,  any f o o d  r e s t r i c t i o n  

c o u l d  a f f e c t  n o r m a l  d e v e l o p m e n t a l  c h a n g e s .

The g o a l  o f  o b e s i t y  t r e a t m e n t  a t  t h i s  age s h o u l d  n o t  be t o  

o b t a i n  a d r a m a t i c  s h o r t  t e r m  (a n d  u s u a l l y  n o n - l a s t i n g )  body 

w e i g h t  r e d u c t i o n ,  b u t  r a t h e r  a s i g n i f i c a n t  ch a n g e  i n  body 

c o m p o s i t i o n  c h a r a c t e r i z e d  by a r e d u c t i o n  o f  a b s o l u t e  and 

r e l a t i v e  body f a t ,  w i t h o u t  a f f e c t i n g  LBW g r o w t h .  Such a g o a l  

may be a c h i e v e d  o v e r  t h e  l o n g  t e r m ,  w i t h o u t  f o o d  r e s t r i c t i o n  

b e l o w  en e rg y  r e q u i r e m e n t s  f o r  age and h e i g h t ,  t h u s  i n s u r i n g  a 

r e t u r n  t o  n o r m a l  p e r c e n t i l e s  o f  body  w e i g h t  i n  a r e a s o n a b l e  

t i m e .  T h i s  p a p e r  p r e s e n t s  t h e  p r e l i m i n a r y  r e s u l t s  o f  o u r  

e x p e r i e n c e  a f t e r  one  y e a r  o f  t r e a t m e n t  o f  a g r o u p  o f  obese  

s c h o o l c h i l d r e n .

SUBJECTS AND METHODS

T h i r t y  obese  c h i l d r e n  (18 b o y s  and 12 g i r l s )  w i t h  m i l d  t o  
m o d e r a t e  o v e r f a t n e s s  were  s e l e c t e d  f o r  s t u d y ,  b a se d  on t h e  
f o l l o w i n g  c r i t e r i a :
-  Age r a n g e :  10 -1 2  y e a r s ,
-  D e g re e  o f  o v e r f a t n e s s :  r e l a t i v e  body  f a t  w e i g h t  a bove  30 % i n  
b o y s  and above 35 % i n  g i r l s ,

S e x u a l  d e v e l o p m e n t  i n  s t a g e  G2 f o r  ma le s  and B2 f o r  f e m a l e s ,  
a c c o r d i n g  t o  T anne r  / 2 9 , 3 0 / ,

No s i g n s  o r  symptoms o f  any d i s e a s e ,  e s p e c i a l l y  e n d o c r i n e  
a b n o r m a l i t i e s ,

No t r e a t m e n t  f o r  w e i g h t  l o s s  f o r  a t  l e a s t  s i x  m o n t h s  b e f o r e  
t h i s  s t u d y .
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I h e  a ims  o f • t h e  s t u d y  were e x p l a i n e d  t o  p a r e n t s  and 
c h i l d r e n , a n d  c o n s e n t  o b t a i n e d .  I t  was u n d e r s t o o d  t h a t  a ch a n g e  
i n  r e l a t i v e  body  c o m p o s i t i o n  w i t h  no d r a m a t i c  w e i g h t  l o s s  w o u l d  
be e x p e c t e d  a f t e r  one y e a r .

S u b j e c t s  were  s e l e c t e d  a t  t h e  h o s p i t a l ' s  o u t p a t i e n t  c l i n i c  
f r o m  among t h o s e  s e e k i n g  s p e c i a l i z e d  c o n s u l t a t i o n  f o r  obese  
c h i l d r e n .  A f t e r  s e l e c t i o n ,  t h e y  were  a d m i t t e d  t o  t h e  h o s p i t a l  
ward a t  t h e  S e r v i c e  o f  C l i n i c a l  N u t r i t i o n  f o r  t h r e e  w e e ks .  The 
f i r s t  week was used  f o r  c a r r y i n g  o u t  t h e  n e c e s s a r y  p r e t r e a t m e n t  
s t u d i e s ,  and t h e  second  and t h i r d  f o r  s t a r t i n g  t r e a t m e n t  and 
a s s u r i n g  t h a t  p a r e n t s  u n d e r s t o o d  e v e r y t h i n g  r e g a r d i n g  d i e t  and 
e x e r c i s e  and c o u l d  f o l l o w  i t  s u c c e s s f u l l y  a t  home. The r e s t  o f  
t h e  t r e a t m e n t  was a m b u l a t o r y  and l a s t e d  up t o  t w e l v e  monthEi .

At  a d m i s s i o n  t o  t h e  w a r d ,  t h e  f o l l o w i n g  a n t h r o p o m e t r i c  
measurements were o b t a i n e d  f o r  each c h i l d :
1) Body W e i g h t  (BW)
2) S t a t u r e  (HT)
3) F i v e  f a t f o l d s :  ( t r i c e p s ,  T; s u b s c a p u l a r ,  SS; b i c e p s ,  В ;
s u p r a i l i a c ,  S I ; ,  c a l f ,  C ) .
4 ) Arm c i r c u m f e r e n c e  ( A C ) .

The e q u i p m e n t  and metho ds  emp lo yed  w ere  t h o s e  recommended by 
t h e  I n t e r n a t i o n a l  B i o l o g i c  Programme / 3 1 / ,  e x c e p t  f o r  S I ,  i n  
w h ic h  case  t h e  m e t h o d o l o g y  recommended by P a r í z k o v á  was used  
/ 2 3 / .  M eausu r em e n ts  were made a t  t h e  l e f t  hand s i d e  o f  t h e  
bo d y .  S e x u a l  d e v e l o p m e n t  was e v a l u a t e d  ac c o rd i n g  t o  Tanne r  / 3 0 / .

From t h e  a n t h r o p o m e t r i c  m e a s u r e m e n ts  d e s c r i b e d ,  t h e  
f o l l o w i n g  i n d i c e s  were  c a l c u l a t e d :
1) R e l a t i v e  f a t n e s s  (% FBW), a c c o r d i n g  t o  P a r í z k o v á  and R o t h ' s  
r e g r e s s i o n  e q u a t i o n s  f o r  f i v e  f a t f o l d s ,  on t h e  l e f t  hand  s i d e  
o f  t h e  body  / 2 4 / .
2) F a t  body  w e i g h t  (FBW) was o b t a i n e d  f r o m  %FBW and BW.
3) Fa t  a re a  ( F ) ,  and m u s c l e  a re a  (M) o f  t h e  m i d d l e  t h i r d  o f  t h e  
u p p e r  arm were c a l c u l a t e d  f r o m  AC, T and В a c c o r d i n g  t o  H im e s ,  
Roche and Webb / 1 8 / .
4 )  BW f o r  HT was d e t e r m i n e d  f r o m  t h e  p e r c e n t i l e  d i s t r i b u t i o n  o f  
Cuban S t a n d a r d s  / 1 0 /  i n  c h a n n e l s  and i n  p e r c e n t u a l  v a l u e s ,  
c o n s i d e r i n g  100 % t h e  v a l u e  f o r  t h e  5 0 t h  p e r c e n t i l e .
5) C o m p o s i t e  I n d i c e s  based on BW and HT. / 1 , 9 , 2 8 / .  These w e r e :  
BW/HT r a t i o ;  Body Mass In d e x  (B W /H T^)  and P o n d é r a l  I n d e x  
( Н Т / V  BW)

Each c h i l d  was f o l l o w e d  m o n t h l y  f o r  t w e l v e  months  and a t  
each  v i s i t ,  a n t h r o p o m e t r i c  m e a s u r e m e n t s  and c l i n i c a l  
e x a m i n a t i o n  were  r e p e a t e d  by t h e  same o b s e r v e r s .  T h i s  p a p e r  
f o c u s e s  on r e s u l t s  o b t a i n e d  a t  o n s e t  and a f t e r  one y e a r  (1 2
m o n t h s )  o f  t r e s t m e n t .  Each s u b j e c t s  who r e m a in e d  u n t i l  t h e  end
o f  t h e  s t u d y  i s  i d e n t i f i e d  i n  t h i s  p a p e r  by a c o n s e c u t i v e
number f r o m  1 t o  24 .

T r e a t m e n t  c o n s i s t e d  o f  d i e t ,  e x e r c i s e ,  e d u c a t i o n  and 
p s y c h o l o g i c a l  s u p p o r t .  Ene rg y  r e q u i r e m e n t s  f o r  t h e  age r a n g e  
s t u d i e d  were  e s t a b l i s h e d  a t  60 K c a l  ( 0 . 0 5  MJ) p e r  kg o f
e x p e c t e d  BW f o r  HT. E n e rg y  d i s t r i b u t i o n  o f  t h e  d i e t  was 45% i n  
c a r b o h y d r a t e ,  35% i n  f a t  and 20% i n  p r o t e i n .  C us tom ar y  e n e r g y  
i n t a k e  o f  a l l  t h e  c h i l d r e n  i n v o l v e d  i n  t h i s  s t u d y  ( p r e v i o u s  t o  
t h e  t r e a t m e n t )  r a n g e d  be tw een 65 and 80 K c a l  ( 0 . 2 7 - 0 . 3 2  MJ) p e r  
kg o f  e x p e c t e d  BW f o r  HT/day as r e c o r d e d  t h r o u g h  a t h r e e - d a y  
r e c a l l  d i e t a r y  s u r v e y .
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P h y s i c a l  e x e r c i s e  c o n s i s t e d  i n  a c o m p r e h e n s i v e  p r o g r a m  o f  
a c t i v i t i e s :  g y m n a s t i c s ,  j o g g i n g ,  w a l k i n g ,  r u n n i n g  and s p o r t s ,  
w i t h  p r o g r e s s i v e  l o a d s .  C h i l d r e n  came t o  t h e  H o s p i t a l  on ce  a 
week t o  a s s u r e  t h a t  r e l a t i v e  e n e r g y  e x p e n d i t u r e  d i d  n o t  
d e c r e a s e .

E d u c a t i o n  and p s y c h o l o g i c a l  s u p p o r t  were d i r e c t e d  a t  
c h a n g i n g  t h e  a t t i t u d e  o f  t h e  s u b j e c t  and h i s  p a r e n t s  a b o u t  f o o d  
i n t a k e  and p h y s i c a l  a c t i v i t y .  I n d i v i d u a l  and c o l l e c t i v e  
s e s s i o n s  were o r g a n i z e d ,  and t h e  p a t i e n t s  t o o k  a c t i v e  p a r t  i n  
t h e i r  c o n t r o l .  An e f f o r t  was made t o  p ro m o te  a more a c t i v e  
• l i f e .  E d u c a t i o n a l  a c t i v i t i e s  t o o k  p l a c e  d a i l y  d u r i n g  a d m i s s i o n  
t o  t h e .  w a rd ,  and m o n t h l y ,  d u r i n g  t h e  a m b u l a t o r y  p e r i o d  o f  t h e  
s t u d y .

RESULTS

S i x  c h i l d r e n  ( t h r e e  boys  and t h r e e  g i r l s )  d ro pped  o u t  o f  t h e  

f o l l o w - u p  w i t h i n  t h e  f i r s t  t h r e e  m o n t h s  o f  t h e  s t u d y .  A l l  t h o s e  

who r e a c h e d  t h e  t w e l f t h  week c o n t i n u e d  up t o  t h e  end .

T a b l e  I  shows t h e  i n i t i a l  age and t h e  s t a g e s  o f  s e x u a l  

d e v e l o p m e n t  a t  o n s e t  o f  t r e a t m e n t  and one y e a r  l a t e r  o f  t h e  24 

c h i l d r e n  who c o m p l e t e d  t h e  f o l l o w - u p  s t u d y .  A l l  t h e  c h i l d r e n  

m a n i f e s t e d  p u b e r t a l  changes  and t h e i r  s e x u a l  d e v e l o p m e n t  

c o n t i n u e d  n o r m a l l y  d u r i n g  t r e a t m e n t .

I n  F i g u r e  1,  c h a n g e s  o f  BW f o r  HT a r e  shown. Body w e i g h t  f o r  

h e i g h t  was above  t h e  9 7 t h  p e r c e n t i l e  a t  t h e  b e g i n n i n g  o f  

t r e a t m e n t  i n  e v e r y  s u b j e c t .  A f t e r  one y e a r  a l l  b u t  s i x  had 

moved  between t h e  9 0 t h  and 9 7 t h  p e r c e n t i l e s  o r  l o w e r .  BW 

i n c r e a s e d  i n  11 o f  t h e  24 s u b j e c t s  (7  b o y s  and 4 g i r l s ) .  F i g u r e  

2 show s t h e  i n d i v i d u a l  changes  o f  t h r e e  c o m p o s i t e  i n d i c e s  o f  BW 

and  HT, and T a b l e  I I  d e t a i l s  t h e  i n i t i a l  and f i n a l  v a l u e s  o f  BW 

f o r  HT, BW/HT r a t i o  and Body Mass I n d e x  ( B M I ) .  A w id e  r a n g e  o f  

v a r i a t i o n  o f  t h e s e  i n d i c e s  can be o b s e r v e d .

F i g u r e  3 shows t h e  changes  i n  some a d i p o s i t y  and l e a n  body  

mass i n d i c e s  d u r i n g  t r e a t m e n t .  A l l  t h e  s u b j e c t s  sh o w e d ,  i n  

v a r y i n g  d e g r e e s ,  r e d u c t i o n  i n  f a t n e s s  and i n c r e a s e s  i n  l e a n  

b o d y  mass.  Means and s t a n d a r d  d e v i a t i o n s  f o r  t h o s e  c h a n g e s  

a p p e a r  i n  T a b l e  I I I .  The i n i t i a l  v a l u e s  f o r  %FBW r a n g e d  f r o m  

3 6 .2 9%  t o  29.36% i n  b o y s ,  and f r o m  38.89% t o  32.33% i n  g i r l s ;  

f i n a l  v a l u e s  were a l w a y s  u nde r  25% i n  ma les  and u n d e r  30% i n  
f e m a l e s  ( T a b l e  I V ) .
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No s i g n s  o f  g r o w t h  d e c e l e r a t i o n  were  o b s e r v e d  i n  o u r  

p a t i e n t s  ( F i g u r e s  4 and 5 ) .  I t  can be seen  t h a t  a l l  c h i l d r e n  

g rew n o r m a l l y  r e l a t i v e  t o  Cuban S t a n d a r d s :  th e  mean i n c r e a s e  

f o r  b oys  was 6 . 7 6  +_ 1 . 4 4  cm; and f o r  g i r l s  i t  was 5 . 6 2  +_ 0 . 8 1  

cm.

TABLE I

S t a g e s  o f  s e x u a l  d e v e l o p m e n t  a t  o n s e t  o f  s l i m m i n g  t r e a t m e n t  
( i n i t i a l )  and t w e l v e  m on th s  l a t e r  ( f i n a l )

P a t i e n t  D e c i m a l  age S e x u a l  d e v e l o p m e n t
n o .  a t  o n s e t  ( y )  I n i t i a l  F i n a l

01 12.. 2 G2 P2 G4 P3

02 12 ,. 0 G2 P2 G3 P3

03 11..8 G2 PI G3 P2

04 12..6 G2 P2 G4 P3

05 11 . 4 G2 PI G3 P2

06 12.. 5 G2 P2 G4 P3

07 12.. 7 G2 P2 G3 P2

08 12.. 5 G2 P2 G3 P2

09 11 . 7 G2 PI G3 P3

10 11 . 4 G2 PI G3 P2

11 11 .2 G2 PI G3 P2

12 12 . 3 G2 P2 G4 P3

13 12.. 4 G2 P2 G4 P3

14 12 .9 G2 P2 G4 P3

15 12..7 G2 P2 G4 P3

16 10..7 B2 PI 83 P2

17 11 .9 B2 P2 B3 P3

18 11..5 B2 P2 83 P2

19 11.. 3 B2 P2 B3 P2

20 11,.8 B2 P2 B3 P3

21 11..9 B2 P2 B4 P3

22 10,. 6 B2 PI B3 P2

23 12,. 1 B2 P2 B4 P3

24 11,.5 B2 PI B3 P2

G
В
P

G e n i t a l s  
B r e a s t  
P u b i c  H a i r
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F i g .  1. Changes o f  body w e i g h t  and h e i g h t  o f  15 b oys  and 9 
obese g i r l s  a f t e r  one y e a r  o f  s l i m m i n g  t r e a t m e n t .  
I n i t i a l  and f i n a l  v a l u e s  f o r  each  p a t i e n t  a r e  p l o t t e d  
i n  t h e  c o r r e s p o n d i n g  p e r c e n t i l e  c h a r t s  o f  bo d y  w e i g h t  
f o r  h e i g h t .  Ob serve  p a t i e n t ' s  r e d u c t i o n  i n  r e l a t i v e  
w e i g h t ,  t h o u g h  i n  7 o f  them a b s o l u t e  w e i g h t  showed 
s l i g h t  i n c r e a s e .

DISCUSSION

T h i s  s t u d y  has d e m o n s t r a t e d  t h a t  a p ro gr am  c o n s i s t i n g  o f  

n o r m o c a l o r i c  d i e t  and e x e r c i s e  can  be e f f e c t i v e  i n  obese  

a d o l e s c e n t s .  I n  p a r t i c u l a r ,  such  a p ro gr am  has been 

d e m o n s t r a t e d  t o  b r i n g  a b o u t  a r e d u c t i o n  i n  body w e i g h t  w i t h o u t  

a f f e c t i n g  a d v e r s e l y  n o r m a l  g r o w t h  i n  l e a n  body mass.

The e f f e c t i v e n e s s  o f  p ro g r a m s  d e s i g n e d  t o  r e d u c e  f a t n e s s i s  

t y p i c a l l y  e v a l u a t e d  on t h e  b a s i s  o f  w e i g h t  r e d u c t i o n .  W h i l e  

t h i s  may be s u f f i c i e n t  i n  a d u l t s ,  who have c o m p l e t e d  t h e i r
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№  1 2 3 4 5 6 7 8  9 10 11 12 1 3 U  15 16 17 18 19 20 21 22 2 3 2 4

Body weight 
for stature 

(7 .)

- 0.010 -

- 0.020 -

- 0 .0 3 0 -

- 0 .0 4 0 -

- 0 .0 5 0 -

8.00-1

6.00

Ш ur

4 .0 0 -

2.00 -

Body weight /stature 
ratio

Sheldon’s 
pondéral index

F i g . 2 .  I n d i v i d u a l  changes  i n  t h r e e  c o m p o s i t e  i n d i c e s  o f  bo d y  
w e i g h t  and h e i g h t .  Each s u b j e c t  i s  i d e n t i f i e d  by a 
c o n s e c u t i v e  number  f r o m  1 t o  24 .

g r o w t h ^ i t  i s  n o t  a s a t i s f a c t o r y  p r o c e d u r e  i n  a d o l e s c e n t s ,  whose  

f a t / l e a n  p r o p o r t i o n s  a r e  c h a n g i n g  i n  t h e  c o u r s e  o f  n o r m a l  

d e v e l o p m e n t  / 2 , 1 9 / .
In  t h e  p r e a d o l e s c e n t  ages o f  g r o w t h ,  body  w e i g h t  i n c r e a s e s  

a t  a f a s t e r  r a t e  t h a n  does l e a n  body  mass .  Thus ,  t h e  n o r m a l  

c h i l d  becomes r e l a t i v e l y  f a t t e r  d u r i n g  t h i s  p e r i o d .  H o w e v e r ,  

w i t h  t h e  o n s e t  o f  t h e  a d o l e s c e n t  s p u r t ,  l e a n  body mass 

i n c r e a s e s  more r a p i d l y  th a n  w e i g h t ,  r e s u l t i n g  i n  a n o r m a l  

r e d u c t i o n  i n  r e l a t i v e  f a t n e s s  / 1 1 / .  I n  t h e  t h r e e  y e a r s  

p r e c e d i n g  t h e  peak  h e i g h t  v e l o c i t y ,  t h e r e  i s  a d e c re a s e  i n  t h e  

r a t e  o f  f a t  a c c u m u l a t i o n  i n  b o t h  s e x e s ,  th o u g h  i t  i s
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TABLE I I

W e i g h t / h e i g h t  i n d i c e s  a t  o n s e t  o f  t r e a t m e n t  ( I n i t i a l )  and 
t w e l v e  m o n t h s  l a t e r  ( F i n a l )

No Weight fo r  he ight  ( %) Weig h t / he igh t  r a t i o Body mass i n d e x

I n i t i a l  F i n a l ( F - 1) I n i t i a l F i n a l (F -1 ) I n i t i a l F i n a l (F - 1 )

01 145 .2 130 .2 - 1 5 . 0 0 .338 0 . 3 3 6 -0 .002 23 .69 22 . 22 -1 .47

02 149 .8 134 .7 - 1 5 . 1 0 . 333 0 .3 21 -0 .012 24 .10 22 . 19 -1 .91

03 162 .5 131 .7 - 3 0 . 8 0 .367 0 . 322 -0 .045 26 .07 22 . 04 -4 .03

04 155 .3 123 . 1 - 3 2 . 2 0 .369 0 . 351 -0 .018 25 .45 23 .15 -2 .30

05 153 .1 135 . 6 - 1 7 . 5 0 .340 0 . 323 -0 .017 24 .30 22 .32 -1 .98

06 152 .9 133 .3 - 1 9 .6 0 . 355 0 . 346 -0 .009 24 .68 22 .70 -1 .98

07 143 .8 116 .9 - 2 6 . 9 0 . 382 0 . 3 5 5 -0 .027 24 .95 22 .13 -2 .82

08 145 . 1 120 .8 - 2 4 . 3 0 . 388 0 . 358 -0 .030 25 .34 22 . 52 -2 .82

09 148 .5 136 .0 - 1 2 . 5 0 . 385 0 . 373 -0 .012 25 .62 23 .1 5 -2 .47

10 153 . 7 126 . 4 - 2 7 . 3 0 . 341 0 . 301 -0 .040 24 .73 20 .77 -3 .96

11 141 .1 127 .5 - 1 3 .6 0 .298 0 . 2 8 9 -0 .009 22 .00 20 . 44 -1 .56

12 139 .7 117 .0 - 2 2 . 7 0 . 360 0 .3 47 -0 .013 23 .90 21 . 89 -2 .01

13 134 .9 115 .2 - 1 9 .7 0 . 342 0 . 3 1 6 -0 .026 23 .18 20 .21 -2 .97

14 146 .5 122 .5 - 2 4 .0 0 .415 0 . 391 -0 .024 26 .48 23 . 62 -2 .86

15 168 4 134 3 - 3 4 . 1 0 .466 0 .4 1 8 -0 .048 30 .12 25 . 64 -4 .48

16 164 2 148 6 - 1 5 6 0 333 0 315 -0 018 25 56 23 31 -2 25

17 143 6 129 7 - 1 3 9 0 413 0 404 -0 009 27 51 25 64 -1 87

18 144 . 3 126. 9 -1 7 4 0. 379 0 376 -0 003 26 12 24 82 -1 30

19 178 . 9 147. 3 -3 1 6 0. 453 0 403 - 0 . 050 31 68 26 88 -4 80

20 152. 5 136 9 -1 5 6 0. 401 0. 407 - 0 . 006 27. 64 26 . 61 -1 03

21 154. 2 131. 5 - 2 2 7 0. 444 0 . 408 - 0 . 036 29. 46 25 . 91 -3 55

22 159. 7 137 . 8 -21 9 0 . 370 0. 364 - 0 . 006 26. 39 24 . 56 -1  . 83

23 175 . 8 152. 0 - 2 3 . 8 0. 537 0 . 472 - 0 . 065 35. 37 30 . 10 -5  . 27

24 168 . 8 139. 9 -28  . 9 0. 348 0. 313 - 0 . 075 26. 05 22 . 41 - 3 . 64
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(•/.)

Patients' №

F i q .  3 .  Changes i n  some a d i p o s i t y  and l e a n  body m a s s i n d i c e s  
d u r i n g  s l i m m i n g  t r e a t m e n t  i n  15 boys and 9 g i r l s .  
P a t i e n t s  a r e  i d e n t i f i e d  by a c o n s e c u t i v e  number  f r o m  1 
t o  24.  No te  t h e  i n d i v i d u a l  v a r i a b i l i t y  i n  f a t n e s s  
r e d u c t i o n  and l e a n  body mass i n c r e a s e  one y e a r  a f t e r  
t h e  o n s e t  o f  t h e  s t u d y .

c o n s i d e r a b l y  more m ar ked  i n  m a l e s .  A t  peak  h e i g h t  v e l o c i t y  i n  

m a l e s ,  t h e r e  i s  u s u a l l y  an a b s o l u t e  l o s s  i n  body f a t .  The r a t e  

o f  a c c u m u l a t i o n  o f  l e a n  body mass shows a s h a r p  r i s e  i n  ma le s  

b e g i n n i n g  a t  an a v e r a g e  h e i g h t  o f  a p p r o x i m a t e l y  137 c m . ,  and a
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TABLE I I I

Means and s t a n d a r d  d e v i a t i o n s  o f  t h e  ch anges  o f  i n d i c e s  
w h ic h  r e f l e c t  a d i p o s i t y  o r  l e a n  b o d y  mass d e v e lo pm en t  

a f t e r  one  y e a r  o f  s l i m m i n g  t r e a t m e n t .

AFBW Д% FBW A F ALBW AM

X - 4 . 4 5 - 7 . 6 9 - 1 8 . 5 8 3 .4 9 2 . 2 6
Boys

S 1 . 50 1 .62 3 . 3 6 1 .4 6 1 . 1 7

X - 4 . 1 8 - 6 . 6 3 - 1 5 . 9 6 3. об 1 . 5 4
G i r l s

s 1 . 5 4 1 .66 2 . 9 8 1 .52 0 . 8 5

AFBW: Changes i n  a b s o l u t e  f a t  body  w e i g h t  ( i n  k g )

A%FBW: Changes i n '  r e l a t i v e  f a t  body  w e i g h t  ( i n  %)
2

AF : Changes i n  f a t  a rea o f  t h e  m i d - u p p e r  arm ( i n  cm ) 

ALBW: Changes i n  l e a n  body w e i g h t  ( i n  k g )

A M :  Changes i n  m u s c le  a re a  o f  t h e  m i d - u p p e r  arm 
( i n  cm2 )

Д:  F i n a l  -  I n i t i a l

l e s s  d r a m a t i c  r i s e  i n  fe m a le s  a t  a b o u t  112 cm / 8 , 3 1 / .  A t  th e  

b e g i n n i n g  o f  t h e  s t u d y ,  o u r  p a t i e n t s  a l l  d i s p l a y e d  t h e  i n i t i a l  

s i g n s  o f  p u b e r t y ,  b u t  none  had r e a c h e d  pe a k  h e i g h t  v e l o c i t y .

The resu l t s  o f  t h i s  s tu dy  were  b e t t e r  f o r  m a l e s ,  n o t  o n l y  be cause  

a g r e a t e r  p r o p o r t i o n  d ro pped  b e l o w  t h e  9 7 t h  p e r c e n t i l e  o f  

w e i g h t - f o r - h e i g h t , b u t  because  t h e r e  was a g r e a t e r  d e c r e a s e  i n  

f a t n e s s ,  a b s o l u t e  and  r e l a t i v e ,  t h a n  i n  f e m a l e s .  S i n c e  

m o t i v a t i o n  was c o m p a r a b l e  among t h e  s u b j e c t s  who c o m p l e t e d  t h e  

s t u d y  and t h e i r  p a r e n t s ,  i t  may be c o n c l u d e d  t h a t  t h e  n o r m a l  

t e n d e n c y  o f  ma l es  t o  l o s e  more f a t  t h a n  do f e m a l e s  d u r i n g  

a d o l e s c e n c e  / 1 4 /  e n h a n c e d  t h e  r e s u l t s  o f  t h e  t r e a t m e n t .

No method o f  w e i g h t  r e d u c t i o n  w i l l  be e n t i r e l y  s a t i s f a c t o r y  

f o r  a l l  p a t i e n t s .  H o w e v e r ,  i n  c h i l d r e n  and a d o l e s c e n c t s , any 

m e t h o d  employed s h o u l d  p r e s e r v e  g r o w t h .  I n  a d d i t i o n ,  t h e  

p s y c h o l o g i c a l  s t r e s s  o f  se ve re  f o o d  r e s t r i c t i o n  s h o u l d  be 

a v o i d e d  and a t r u e  m o t i v a t i o n  o f  t h e  p a t i e n t  a c h i e v e d  / 1 5 / .
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TABLE IV

I n i t i a l  and f i n a l  v a l u e s  o f  r e l a t i v e  f a t n e s s  i n  24 
a d o l e s c e n t s  who u n d e r w e n t  a s l i m m i n g  t r e a t m e n t  

d u r i n g  one y e a r

R e l a t i v e  f a t n e s s  (%FBW) R e l a t i v e  f a t n e s s  (%FBW)
( b o y s )  ( g i r l s )

No I n i t i a l  F i n a l  No I n i t i a l  F i n a l

01 33 ..17 24 .,84 16 34..22 30 .. 00

02 29 .,58 24..88 17 36..00 28 .. 76

03 36 ..29 24..86 18 36..27 29 ., 11

04 31..59 23..65 19 37..69 29 .. 57

05 33 ..04 25..00 20 38,.89 29 ., 12

06 33..83 24 ..90 21 32,.23 20 ..85

07 30..75 23..35 22 34 ..54 27 .. 94

08 31 ..15 23..88 23 37,.90 29 .. 38

09 32 ..69 23,.29 24 36,.71 27 .. 34

10 30 ,.54 24,.40

11 33 .. 59 24..94

12 29 . 36 22,.36

13 32 .33 23,.08

14 32 .88 24 .61

15 35 .66 24 .72

E v e r y  r e d u c i n g  d i e t  w i l l  f i n a l l y  be r e j e c t e d  by a p a t i e n t .  The 

l e n g t h  o f  t i m e  t h a t  a d i e t  i s  f o l l o w e d  w i l l  depend  upon  th e  

a t t i t u d e  and w i l l  o f  t h e  c h i l d  and h i s  o r  her  p a r e n t s ,  as w e l l  

as t h e  c o n t i n u i n g  i n t e r e s t  o f  t h e  t h e r a p i s t  / 6 / .  H a g e r  / 1 5 /  

c o n s i d e r s  r e a l i s t i c  g o a l s  f o r  t r e a t m e n t  t o  be no f u r t h e r  w e i g h t  

g a i n  i n  e a r l y  a d o l e s c e n c e  b e f o r e  peak  h e i g h t  v e l o c i t y ;  i n  l a t e  

a d o l e s c e n c e ,  a s l o w  w e i g h t  l o s s  o v e r  a r a t h e r  l o n g  p e r i o d  o f  

t i m e  i s  a d v i s e d .
Our r e s u l t s  a r e  p r o m i s i n g  b e c a u s e  a r e d u c t i o n  o f  body  f a t  

and a s u b s t a n t i a l  change i n  body  c o m p o s i t i o n  w e re  o b t a i n e d  

w i t h o u t  a f f e c t i n g  g r o w t h  and d e v e l o p m e n t ,  and w i t h o u t  t h e  

marked  fo o d  r e s t r i c t i o n  i s  usua l l y  the main cause  o f  r e j e c t i o n  by 

t h e  p a t i e n t .  O v e r f a t n e s s  was r e d u c e d  even  i n  t h o s e  s u b j e c t s  who
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F i g . 4 ,  D i s p l a c e m e n t  o f  s t a t u r e  a l o n g  p e r c e n t i l e  c h a n n e l s  o f  
Cuban s t a n d a r d s  o f  15 obese  b o y s  d u r i n g  one y e a r  o f  
s l im m in g  t r e a t m e n t .

g a i n e d  w e ig h t  d u r i n g  t h e  y e a r  o f  s t u d y ,  because  such i n c r e a s e  

was i n  lean  body m a s s .  I n  a l l  p a t i e n t s ,  r e l a t i v e  f a t n e s s  c o u l d  

be r e d u c e d  be low t h e  o u t - o f f  v a l u e s  g e n e r a l l y  a c c e p t e d  / 2 1 / .  I n  

t h e  s i x  s u b j e c t s  who re m a in e d  w i t h  BW f o r  HT above t h e  9 7 t h  

p e r c e n t i l e ,  r e l a t i v e  f a t n e s s  a l s o  d r o p p e d  be low  t h e  o u t - o f f  

l i n e s ,  wh ich s u g g e s t s  t h a t  th e  r e m a i n i n g  o v e r w e i g h t  was due  t o  

l e a n  body  mass.
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Oecimal age (years)

F i g .  5 .  D i s p l a c e m e n t  o f  s t a t u r e  a l o n g  p e r c e n t i l e  c h a n n e l s  o f  
Cuban s t a n d a r d s  o f  9 o b e s e  g i r l s  d u r i n g  one  y e a r  o f  
s l i m m i n g  t r e a t m e n t .

I n c r e a s e  o f  e n e r g y  o u t p u t  t h r o u g h  a c o m p r e h e n s i v e  p r o g r a m  o f  

p h y s i c a l  a c t i v i t y  w h i c h  i n c l u d e d  n o t  o n l y  s c h e d u l e d  e x e r c i s e s  

b u t  a l s o  o p t i o n a l  s p o r t s  and a c h a n g i n g  o f  a t t i t u d e s  t o w a r d  a 

more a c t i v e  l i f e ,  a s s u r e d  t h e  e q u i l i b r i u m  o f  e n e r g y  b a l a n c e .
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V e r y  few o f t h e c h i l d r e n  who u n d e r w e n t t h i s t r e a t m e n t

c o m p l a i n e d o f h u n g e r  o r a n x i e t y ;  h o w e v e r , many o f  them

c o n s i d e r e d t h a t t h e d i e t , w h i l e  n o t  r e s t r i c t i v e  i n q u a n t i t y ,

was d e f i c i e n t f o r them i n  s w e e t s  o r s t a r c h y  f o o d s .

N e v e r t h e l e s s ,  t h e  d i e t  was a c t u a l l y  r e s t r i c t i v e  i f  we c o n s i d e r  

t h a t  d a i l y  e n e r g y  i n t a k e  p r e v i o u s  t o  t r e a t m e n t  was i n  a l l  c a s e s  

above  th e  r e q u i r e m e n t s  f o r  t h i s  age g r o u p .

We c o n s i d e r  t h a t  we succeeded  i n  m o t i v a t i n g  o u r  p a t i e n t s  

be ca u se  t h e  p r o p o r t i o n  who f a i l e d  t o  a t t e n d  f o l l o w - u p  

a p p o i n t m e n t s  was l o w ,  and a f t e r  t h r e e  months ,  nobody  e l s e  

d r o p p e d  o u t .  N e v e r t h e l e s s ,  th e  p o s s i b i l i t y  o f  r e l a p s e  a f t e r  one 

y e a r  o f  t r e a t m e n t  e x i s t s .  P r o g n o s t i c  d a t a  o f  t h e  l i t e r a t u r e  

i n d i c a t e  t h a t  a b o u t  80% o f  o b e s i t y  i n  c h i l d h o o d  and a d o l e s c e n c e  

w i l l  p e r s i s t  i n t o  a d u l t h o o d  i n  s p i t e  o f  t r e a t m e n t  / 2 2 / .  H ager  

/ 1 5 /  has o b t a i n e d  g o o d  r e s u l t s  i n  h i s  o u t p a t i e n t  o b e s i t y  c l i n i c  

and o n l y  a b o u t  50% o f  p a t i e n t s  r e l a p s e d  d u r i n g  o b s e r v a t i o n  f o r  

up t o  8 y e a r s .

The p o s s i b i l i t y  o f  r e l a p s e  o f  o u r  p a t i e n t s  a f t e r  t h e  

t r e a t m e n t  s h o u l d  be l o w e r .  We h a v e  b e n e f i t e d  f r o m  n o r m a l  

p h y s i o l o g i c a l  t r e n d s  and th e  t r e a t m e n t  g e n e r a l l y  was n o t  

s t r e s s i n g  f o r  o u r  young p a t i e n t s .  W h e th e r  th e s e  r e s u l t s  

o b t a i n e d  i n  p a t i e n t s  w i t h  m i l d  t o  m o d e r a t e  o b e s i t y  c o u l d  be 

o b t a i n e d  i n  y o u n g s t e r s  w i t h  more s e v e r e  fo r m s  o f  o v e r f a t n e s ^  

needs  t o  be i n v e s t i g a t e d .  Whether  t h e  r e s u l t s  o b t a i n e d  i n  one 

y e a r  a re  m a i n t a i n e d  o r  even im p ro v e d  t h r o u g h o u t  th e  a d o l e s c e n c e  

i s  now b e i n g  s t u d i e d .  The l o n g - t e r m  e v a l u a t i o n  o f  o u r  r e s u l t s  

w i l l  be the  s u b j e c t  o f  a f u r t h e r  p u b l i c a t i o n .
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