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I N T R O D U C T I O N

W i d e  s p r e a d  m a l n u t r i t i o n  p r e v a l e n t  in t h e  w o r l d  is 

l a r g e l y  a t t r i b u t e d  to s o c i a l ,  c u l t u r a l  a n d  e c o n o m i c  f actors. 

F r o m  t h e  n u t r i t i o n a l  s t a n d  p o i n t  t h e  m o r e  v u l n e r a b l e  

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

a n d  P r o t e i n  C a l o r i e  M a l n u t r i t i o n  (PCM) in t h e s e  g r o u p s  

b e l o n g i n g  to t h e  p o o r  s o c i o - e c o n o m i c  c l a s s e s  is a m a j o r  

p u b l i c  h e a l t h  p r o b l e m .

P r o t e i n  C a l o r i e  M a l n u t r i t i o n  (PCM) is r e p o r t e d  to 

be a m a j o r  c o n t r i b u t i n g  f a c t o r  for o n e  t h i r d  of all c h i l d  

d e a t h s  in the w o r l d  , ( U N I C E F  1991). In I n d i a  a l s o  P r o t e i n

E n e r g y  M a l n u t r i t i o n  (PEM) a c c o u n t s  for t h e  h i g h e r  i n f a n t

m o r t a l i t y  r a t e  ( 9 5 / 1 0 0 0  l i v e  b i r t h s )  t h a n  in i n d u s t r i a l i s e d  

c o u n t r i e s  ( B h a t  a n d  D a h i y a ,  1985). E a r l i e r  s t u d i e s

c o n d u c t e d  in I n d i a  h a v e  r e v e a l e d  th a t  t h e  r a t e  of g r o w t h  of 

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

f e e d i n g  is a l m o s t  i n v a r i a b l y  p r a c t i c e d ,  is s i m i l a r  to the

r a t e s  of g r o w t h  o b s e r v e d  in i n f a n t s  of w e l l  n o u r i s h e d  

m o t h e r s .  T h i s  s a t i s f a c t o r y  r a t e  of g r o w t h  is r e p o r t e d  to be 

s e e n  up to t h e  a g e  of 4-6 m o n t h s ,  b e y o n d  w h i c h  p e r i o d ,  

i n f a n t s  b e l o n g i n g  to u n d e r n o u r i s h e d  m o t h e r s ,  t e n d  to e x h i b i t  

a s l o w e r  r a t e  of g r o w t h .
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D a v a i I a a  ( IV9I ) I i a h  i d  p o  I ' I; * n l  U i a I .  pro Io n g m l  l i t  o a « I .  

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

s u p p l e m e n t a t i o n  m a y  c a u s e  p r o t e i n  e n e r g y  m a l n u t r i t i o n  a m o n g  

i n f a n t s .

T h e  s o l u t i o n  for t h e  p r o b l e m  of infant

m a l n u t r i t i o n  t h e r e f o r e  lies in s u p p l e m e n t a t i o n  or w e a n i n g  

ie, the p r o c e s s  of g e t t i n g  t h e  i n f a n t  g r a d u a l l y  a c c u s t o m e d  

to the full a d u l t  di e t  ( D u b e  1986). G o p a l d a s  (198 3 )  has 

s t a t e d  t h a t  m a l n u t r i t i o n  c a n  be s o l v e d  b y  the j u d i c i o u s  use 

of i n e x p e n s i v e  f o ods w h i c h  a r e  a v a i l a b l e  at t h e  d o o r  s t e p s  

of r u r a l  wome n .

A s t u d y  on " D e v e l o p i n g  i n d i g e n o u s  w e a n i n g  food 

b a s e d  on b a n a n a  f l o u r” w a s  c o n d u c t e d  as d P o s t  G r a d u a t e

P r o j e c t  f r o m  th i s  D e p a r t m e n t  d u r i n g  1988. In the a b o v e  

s t u d y  a b a n a n a  b a s e d  s u p p l e m e n t a r y  food w a s  e v o l v e d  t h r o u g h  

s u i t a b l e  l a b o r a t o r y  a n a l y s i s ,  a n i m a l  e x p e r i m e n t s  and 

a c c e p t a b i l i t y  s t u d i e s .  In t h e  p r e s e n t  s t u d y  t h e  " I m p a c t  of 

the a b o v e  b a n a n a  b a s e d  s u p p l e m e n t a r y  food on t h e  n u t r i t i o n a l

s t a t u s  of i n f a n t s” is a s c e r t a i n e d  b y  a c c o u n t i n g :

(i) t h e  e x i s t i n g  i n f a n t  f e e d i n g  p r a c t i c e s  p r e v a l e n t  
in the a r e a

(ii) the s u i t a b i l i t y  of t h i s  s u p p l e m e n t a r y  food 
i n t r o d u c e d  in t h e  d i e t a r i e s  of s e l e c t e d  i n f a n t s

(iii) the e f f e c t  of the s u p p l e m e n t a r y  food on the 
n u t r i t i o n a l  s t a t u s  of i n f a n t s  m o n i t o r e d  for 
s i x  m o n t h s .
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R E V I E W  OF L I T E R A T U R E

L i t e r a t u r e  p e r t a i n i n g  to the s t u d y  e n t i t l e d  

" I m p a c t  of b a n a n a  b a s e d  s u p p l e m e n t a r y  food on the 

n u t r i t i o n a l  s t a t u s  of i n f a n t s "  a r e  r e v i e w e d  u n d e r  the 

f o l l o w i n g  h e a d i n g s .

1. P r e v a l e n c e  a n d  c a u s e s  of i n f a n t  m a l n u t r i t i o n  in India.

2. P r o c e s s  of w e a n i n g  a n d  low cost w e a n i n g  foods.

3. D i f f e r e n t  t y p e s  of w e a n i n g  fo o d  d e v e l o p e d  b y  d i f f e r e n t

inst i tut i o n s .

4. P o p u l a r i s a t i o n  of w e a n i n g  food.

1. P r e v a l e n c e  a n d  c a u s e s  of in f a n t  m a l n u t r i t i o n  in I n d i a .

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

p e r i o d  in c h i l d h o o d  a n d  it is d u r i n g  t h i s  p e r i o d  that a 

h i g h  i n c i d e n c e  of m o r t a l i t y  a n d  m o r b i d i t y  is w i t n e s s e d

( I C M R , 1984) , U N I C E F  (1987) h a s  r e p o r t e d ,  that 11.5 m i l l i o n

i n f a n t s  in the w o r l d ,  is c u r r e n t l y  d y i n g  e a c h  y e a r  d u e  to 

m a l n u t r i t i o n .  U N I C E F  (1985) has a l s o  r e p o r t e d  th a t  i n f a n t  

m o r t a l i t y  r a t e  u n d e r  one is 1 0 5 u « A A c c o r d i n g  to G r a n t  (1986), 

of a b o u t  34 m i l l i o n  c h i l d r e n  b o r n  in S o u t h  A s i a  ea c h  year, 

a r o u n d  4 m i l l i o n s  d i d  not s u r v i v e  t h e i r  f i rst b i r t h d a y .

S h u k l a  (1982) h a s  r e v e a l e d  that t h e  o v e r a l l  c h i l d  

m o r t a l i t y  in our c o u n t r y  is t h e  h i g h e s t  in the w o r l d  b e i n g



c
18.7 p e r c e n t  of all d e a t h s .  G o p a l a n  (1983), has r e p o r t e d  

that a m o n g  d e v e l o p i n g  c o u n t r i e s ,  I n d i a  d e s e r v e d  s p e c i a l  

a t t e n t i o n  s i n c e  in t h i s  c o u n t r y  the c h i l d  p o p u l a t i o n  

a c c o u n t e d  for 40 p e r c e n t  of the p o p u l a t i o n  and they 

r e p r e s e n t e d  the m o s t  c r i t i c a l  p a r t  of our h u m a n  r e s o u r c e s .  

K a k k e r  ejt al,. ( 1987) has a l s o  o b s e r v e d  th a t  in India, y o u n g  

c h i l d r e n  r e m a i n e d  the m o s t  v u l n e r a b l e  g r o u p  in the 

p o p u l a t i o n  w i t h  40 p e r c e n t  of all d e a t h s  o c c u r i n g  in 0-4 a&e 

g r o u p s .  U N I C E F  (1990) in an a n a l y s i s  on c h i l d r e n  a n d  w o m e n  

in I n d i a  h a s  r e p o r t e d  th a t  m o r t a l i t y  r a t e s  of i n f a n t s  and

c h i l d r e n  u n d e r  5 y e a r s  s t i l l  r e m a i n e d  at l e v e l s  w h i c h  are

u n a c c e p t a b l y  high. A c c o r d i n g  to a r e p o r t  p u b l i s h e d  by 

M i n i s t r y  of H o m e  A f f a i r s  G o v e r n m e n t  of I n d i a  (1983), in

Ind i a  IMR is a l t h o u g h  a b o v e  1 0 0 / 1 0 0 0 ,  v a r i e d  f r o m  s t a t e  to 

s t a t e  w i t h  f i g u r e s  of a b o v e  1 6 0 / 1 0 0 0  in U t t a r  P r a d e s h  and 

a r o u n d  4 0 / 1 0 0 0  in Ke r a l a .

E l s i e  P h i l i p  (1985), h a s  s t a t e d  that the r e a s o n  

for l o w  i n f a n t  m o r t a l i t y  in K e r a l a  w a s  m a i n l y  d u e  to 

e x p a n d e d  m e d i c a l  f a c i l i t i e s ,  a v a i l a b i l i t y  of i m m u n i z a t i o n

p r o g r a m m e ,  u t i l i z a t i o n  of h e a l t h  s e r v i c e s ,  h i g h  l i t e r a c y  

r a t e  p a r t i c u l a r l y  a m o n g  f e m a l e  a n d  i m p r o v e m e n t  in the s o c i o 

e c o n o m i c  c o n d i t i o n  of the p o o r e r  s e c t i o n  of the p e o p l e .  

K u m a r  a n d  D a t t a  ( 1 982) h a v e  r e p o r t e d  th a t  I n f a n t  M o r t a l i t y  

R a t e  (IMR) is an i m p o r t a n t  m e a s u r e  of h e a l t h  a n d  d e v e l o p m e n t  

in a c o u n t r y .  T h e  i n f a n t  m o r t a l i t y  w a s  n o t  less t h a n  40 per
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18.7 p e r c e n t  of all d e a t h s .  G o p a l a n  (1983), has r e p o r t e d  

that a m o n g  d e v e l o p i n g  c o u n t r i e s ,  I n d i a  d e s e r v e d  s p e c i a l  

a t t e n t i o n  s i n c e  in this c o u n t r y  the c h i l d  p o p u l a t i o n  

a c c o u n t e d  for 40 p e r c e n t  of the p o p u l a t i o n  and they 

r e p r e s e n t e d  the m o s t  c r i t i c a l  p a r t  of our h u m a n  r e s o u r c e s .  

K a k k e r  _ejt jal. ( 1987 ) h a s  a l s o  o b s e r v e d  t h a t  in India, y o u n g  

c h i l d r e n  r e m a i n e d  the m o s t  v u l n e r a b l e  g r o u p  in the 

p o p u l a t i o n  w i t h  40 p e r c e n t  of all d e a t h s  o c c u r i n g  in 0-4 a#« 

g r o u p s .  U N I C E F  (1990) in an a n a l y s i s  on c h i l d r e n  a n d  w o m e n  

in I n d i a  h a s  r e p o r t e d  th a t  m o r t a l i t y  r a t e s  of i n f a n t s  and

c h i l d r e n  u n d e r  5 y e a r s  s t i l l  r e m a i n e d  at l e v e l s  w h i c h  are

u n a c c e p t a b l y  high. A c c o r d i n g  to a r e p o r t  p u b l i s h e d  by 

M i n i s t r y  of H o m e  A f f a i r s  G o v e r n m e n t  of I n d i a  (1983), in

I n d i a  IMR is a l t h o u g h  a b o v e  1 0 0 / 1 0 0 0 ,  v a r i e d  f r o m  s t a t e  to 

s t a t e  w i t h  f i g u r e s  of a b o v e  1 6 0 / 1 0 0 0  in U t t a r  P r a d e s h  and 

a r o u n d  4 0 / 1 0 0 0  in K e r a l a .

E l s i e  P h i l i p  (1985), h a s  s t a t e d  that the r e a s o n  

for low i n f a n t  m o r t a l i t y  in K e r a l a  w a s  m a i n l y  d u e  to 

e x p a n d e d  m e d i c a l  f a c i l i t i e s ,  a v a i l a b i l i t y  of i m m u n i z a t i o n

p r o g r a m m e ,  u t i l i z a t i o n  of hfealth s e r v i c e s ,  h i g h  l i t e r a c y  

r a t e  p a r t i c u l a r l y  a m o n g  f e m a l e  a n d  i m p r o v e m e n t  in the s o c i o 

e c o n o m i c  c o n d i t i o n  of t h e  p o o r e r  s e c t i o n  of t h e  people. 

K u m a r  a n d  D a t t a  (1982) h a v e  r e p o r t e d  that I n f a n t  M o r t a l i t y  

R a t e  (IMR) is an i m p o r t a n t  m e a s u r e  of h e a l t h  a n d  d e v e l o p m e n t  

in a c o u n t r y .  T h e  i n f a n t  m o r t a l i t y  w a s  n o t  less t h a n  40 per



1000 live b i r t h s  as c o m p a r e d  to 0.5 in a d e v e l o p e d  c o u n t r y  

like S w e d e n  (Govt, of India, 1983). A f t e r  c o n d u c t i n g  a ^ s t u d y  ( 

b e t w e e n  two d i f f e r e n t  s o c i a l l y  d e v e l o p e d  s t a t e s  like K e r a l a  

a n d  U t t a r p r a d e s h , S a n t h i  G h o s h  (1986) h a s  f o u n d  that 

m o r t a l i t y  a m o n g  the 0-4 y e a r  f e m a l e  c h i l d r e n  was 

c o n s i s t e n t l y  h i g h e r  in b o t h  K e r a l a  a n d  U t t a r p r a d e s h .

A n  a n n u a l  r e p o r t  of U o r l d  H e a l t h  O r g a n i s a t i o n  

(1989), h a s  r e v e a l e d  that t h e  r e a s o n  for i n f a n t  d e a t h s  in 

the w o r l d  e a c h  y e a r  w a s  that, t h e y  w e r e  not i m m u n i z e d  a g a i n s t  

k i l l e r  d i s e a s e s .  U N I C E F  (1990) r e v e a l e d  a s u b s t a n t i a l  

d e c l i n e  in the i n f a n t  m o r t a l i t y  r a t e  in I n d i a  o v e r  the 

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

b e t w e e n  the s t a t e s ®  f r o m  28 in K e r a l a  to 123 in U t t a r p r a d e s h .  

G u p t a  a n d  U a l i a  (1980) h a v e  s t a t e d  th a t  the m a i n  c a u s e s  of 

m o r b i d i t y  a m o n g  i n f a n t s  in t h e  rur a l  a r e a s  of P u n j a b  w e r e  

d u e  to s k i n  i n f e c t i o n s ,  r e s p i r a t o r y  i n f e c t i o n s  a n d  ear 

d i s c h a r g e .  S t u d i e s  c o n d u c t e d  in rur a l  A m b a l a  ( H a r y a n a )  

d u r i n g  1 9 8 0 - 8 3  a n d  K h a r a g p u r  s l u m s  f o u n d  th a t  h i g h  s h a r e  of 

i n fant m o r t a l i t y  w i a  m a i n l y  d u e  to n e o n a t a l  t e tanus, 

d i a r r h o e a ,  u p p e r  r e s p i r a t o r y  infection', fever, m a l n u t r i t i o n  

a n d  s m a l l  s i z e  at birth. G o p a l a n  (1983) h a v e  r e p o r t e d  that 

in I n d i a  15.5 m i l l i o n  y o u n g  c h i l d r e n ,  b e t w e e n  the a g e s  from 

b i r t h  to 5 y e a r s } d i e d  e a c h  y e a r  m a i n l y  as a r e s u l t  of 

m a l n u t r i t i o n ,  d i a r r h o e a ,  a n d  r e s p i r a t o r y  d i s e a s e s .

A c c o r d i n g  to U N I C E F  (1990) t h e  c a u s e s  of i n f a n t  m o r t a l i t y
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w e r e  c o m m u n i t y  e n v i t o n m e n t , a v a i l a b i l i t y  o t s o c i a l  

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

e c o n o m i c  s u p p o r t ,  i n f a n t  c a r e  at b i r t h  as w e l l  as at the 

p r e - n a t a l  a n d  p o s t * n a t a l  s t a g e s .  T h e y  a l s o  p o i n t e d  out the 

o t h e r  f a c t o r s  i n f l u e n c i n g  i n f a n t  m o r t a l i t y  a r e  n u t r i t i o n  of 

m o t h e r s ,  age at m a r r i a g e  a n d  b i r t h  s p a c i n g .  G a r g  (1981) has 

r e v e a l e d  that n e a r l y  one t h i r d  of all i n f a n t  d e a t h s  are 

c a u s e d  by m a l n u t r i t i o n .

G o p a l a n  ( 1972 )ta» r e p o r t e d  t h a t  t h e  h i g h  r a t e s  of ( 

i n f a n t  a n d  m a t e r n a l  m o r t a l i t y  in our c o u n t r y  s t e m  c h i e f l y  

f r o m  u n d e r  n u t r i t i o n .  A c c o r d i n g  to D e v a d a s  (1987) n e a r l y  75 

p e r c e n t  of i n f a n t  m o r t a l i t y  is a t t r i b u t e d  to m a l n u t r i t i o n .  

U n d e r  n u t r i t i o n  is t h e  c o n t r i b u t i n g  c a u s e  in o n e  t h i r d  of 

the m i l l i o n  c h i l d  d e a t h s  in the w o r l d  (Grant, 1988). 

N a z e e m a  B e e v i  (1989) r e p o r t e d  th a t  c h i e f  k i l l e r s  of th i s  age 

g r o u p  w e r e  s e v e r e  for m s  of P E M  s u c h  as K w a s h i o r k o r  and 

M a r a s m u s  a n d  o t h e r  n o n - n u t r i t i o n a l  d i s e a s e s .  A c c o r d i n g  to 

G h o s h  (1980) m a l n u t r i t i o n  a n d  u n d e r  n u t r i t i o n  w e r e  the 

i m p o r t a n t  u n d e r l y i n g  c a u s e s  of m o r t a l i t y  in th i s  co u n t r y .  

A c c o r d i n g  to R a v i n d r a n  ( 1 984) a p p r o x i m a t e l y  h a l f  of the 

d e a t h  in I n d i a  a m o n g  i n f a n t s  a r e  d i r e c t l y  d u e  to s e v e r e  

m a l n u t r i t i o n  a n d  fatal m a l n u t r i t i o n .  S h u k l a  (1982) has 

s t a t e d  that P C M  is l a r g e l y  r e s p o n s i b l e  for t h e  h i g h  r a t e  of 

m o r t a l i t y  a n d  m o r b i d i t y  a m o n g  p o o r  c h i l d r e n .  A c c o r d i n g  to 

B h a r g a v a ,  (1983) a s h o r t e r  i n t e r v a l  b e t w e e n  s u c c e s s i v e
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p r e g n a n c i e s  is a s s o c i a t e d  w i t h  a h i g h  i n f a n t  m o r t a l i t y  rate. 

G h o s h  ( 1 9 8 7 )  h a s  r e p o r t e d  t h a t  s p a c i n g  b e t w e e n  b i r t h s  not 

o n l y  a f f e c t  m o t h e r ’s h e a l t h  but a l s o  h a d  a p r o f o u n d  e f f e c t  

on i n f a n t  m o r t a l i t y .  L e a v i n g  at l e a s t  t w o  y e a r s  b e t w e e n  one 

p r e g n a n c y  a n d  t h e  n e x t ,  c a n  r e d u c e  t h e  r i s k  of an i n f a n t s  

d e a t h  b y  50 p e r c e n t  or m o r e  ( G r a n t ,  1986).

U N I C E F  ( 1 9 8 6 )  h a s  r e p o r t e d  th a t  a m o n g  po o r  

c o m m u n i t i e s  i n f a n t  m o r t a l i t y  is t y p i c a l l y  t w i c e  as high, 

w h e n  the i n t e r v a l  b e t w e e n  b i r t h s  is less t h a n  two years. 

K u m a r  ( 1 9 8 5 )  c o n d u c t e d  a s u r v e y  of 6 0 0 0  w o m e n  in I n d i a  and 

f o u n d  t h e  i n f a n t  m o r t a l i t y  r a t e  as 80 p e r  10 0 0  w h e r e  the 

i n t e r v a l  b e t w e e n  b i r t h s  w a s  3 to 4 y e a r s .  T h e  s u r v e y s  

c o n d u c t e d  b y  N a t i o n a l  N u t r i t i o n  M o n i t o r i n g  B u r e a u  (NNMB, 

1975) s h o w e d  t h a t  n e a r l y  2 to 3 p e r c e n t  of c h i l d r e n  b e t w e e n  

the a g e s  of 1 a n d  3 y e a r s ,  b e l o n g i n g  to p o o r  s e c t i o n s  of 

I n d i a  s u f f e r e d  f r o m  e x t r e m e  f o r m s  of m a l n u t r i t i o n .  B u r n a b e s  

(1982) s t a t e d  th a t  m i l l i o n s  of c h i l d r e n  s u f f e r i n g  from 

m a l n u t r i t i o n  t o d a y  l i v e d  in a s t a t e  of p o v e r t y  a n d  r i s k  of 

s t a r v a t i o n .  U N I C E F  ( 1 9 8 8 )  h a s  p o i n t e d  out t h a t  33 p e r c e n t  

of c h i l d r e n  u n d e r  f i v e  in I n d i a  w e r e  s u f f e r i n g  f r o m  m i l d  to 

s e v e r e  f o r m s  of m a l n u t r i t i o n .

C h a n d r a  a n d  T h a y a r  ( 1 9 8 5 )  h a d  c o n d u c t e d  an i n itial 

s u r v e y  of 3082 c h i l d r e n  in T a m i l  N a d u  a n d  f o u n d  t h a t  o n l y  5 

p e r c e n t  of the c h i l d r e n  s u r v e y e d  w e r e  n o r m a l  a n d  20 p e r c e n t  

w e r e  in s e v e r e  d e g r e e  of m a l n u t r i t i o n .  M a n d o w a r a  (1986)
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h a v e  c o n d u c t e d  s t u d i e s  at C h h o t i s a d r l  ( R a j a s t h a n )  and ha v e  

r e v e a l e d  that 1 0 . 1 0  p e r c e n t  of c h i l d r e n  w e r e  h a v i n g  s e v e r e  

g r a d e s  of p r o t e i n  e n e r g y  m a l n u t r i t i o n .D j a z a f e r y  et^ a l .(1983) 

fou n d  that 75 p e r c e n t  of t h e  r u r a l  I r a n i a n  c h i l d r e n  s u f f e r e d  

from m i l d  to s e v e r e  forms of P E M  m o s t l y  d u r i n g  2-3 y e a r s  of 

a g e  a n d  t h e  g i r l s  w e r e  the w o r s t  a f f e c t e d  w h e n  c o m p a r e d  to 

boys. S a n t h i  G h o s h  (1986) r e p o r t e d  th a t  m a l n u t r i t i o n  

c o n t r i b u t e s  to i n f e c t i o u s  d i s e a s e s  a n d  i n f e c t i o n s  in t u r n  

i n c r e a s e  e n e r g y  d e m a n d s  a n d  d e c r e a s e  food a b s o r p t i o n .  

S e m a w a l  ejt ad. (1986 ) h a v e  o b s e r v e d  t h a t  in D e l h i  u r b a n  

slums, 45.1 p e r c e n t  of the c h i l d r e n  of o n e  y e a r  o l d  was 

u n d e r  ̂  n o u r i s h e d .  N I N  (1975) h a s  r e p o r t e d  th a t  the 

n u t r i t i o n a l  s t a t u s  of u r b a n  s l u m  c h i l d r e n  of p r e - s c h o o l  age 

in D e l h i  s h o w e d  t h a t  n e a r l y  82 p e r c e n t  h a d  PEM, h i g h e r  a m o n g  

g i r l s  t h a n  boys. M o r t a l i t y  r a t e s  as w e l l  as t h e  i n c i d e n c e  

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

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

( R e y n o l d o  a n d  R o b e r t ,  1980).

R a m a l i n g a  S w a m y  (1980) h a s  r e p o r t e d  that b e t w e e n  2 

to 4 p e r c e n t  c h i l d r e n  b e l o w  t h e  a g e . o f  5, l i v i n g  in rural 

a r e a s  s u f f e r  f r o m  m i l d  to m o d e r a t e  d e g r e e  of m a l n u t r i t i o n  as 

j u d g e d  by g r o w t h  f a ilure. U N I C E F  (1985) h a s  r e p o r t e d  that 

in I n d i a  d u r i n g  1 9 8 0 - 8 4 ,  33 p e r c e n t  u n d e r  five, w e r e

s u f f e r i n g  fr o m  m o d e r a t e  a n d  s e v e r e  m a l n u t r i t i o n  

r e s p e c t i v e l y .  F i e l d  s u r v e y s  c a r r i e d  out by ICMR (1984)



i :
a m o n g  four s o u t h e r n  s t a t e s  in I n d i a  h a v e  i n d i c a t e d  that the 

v e r y  s e v e r e  f o rms of the d i s e a s e  l i k e  K w a s h i o r k o r  and 

M a r a s m u s  w e r e  f o u n d  a m o n g  2-3 p e r c e n t  of all c h i l d r e n  

b e t w e e n  the a g e s  of 1-5 year s .  ResuJLts of a c o m m u n i t y  

s u r v e y  h a d  s h o w n  that o v e r  50 p e r c e n t  of t o d d l e r s  in the 

p o o r  s o c i o - e c o n o m i c  g r o u p  in I n d i a  w e r e  a n a e m i c  w h i l e  70-80 

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

r e t a r d a t i o n  d u e  to P E M  ( U s h a  a n d  B e e g u m  1985). A c c o r d i n g  to 

a s u r v e y  c o n d u c t e d  in I n d i a  by R a v i n d r a n ,  (1979) at l e ast 60 

p e r c e n t  c h i l d r e n  fr o m  1-6 y e a r s  s u f f e r  f r o m  P C M  and 

n u t r i t i o n a l  a n a e m i a .  A s t u d y  c o n d u c t e d  in C o i m b a t o r e  by 

D e v a d a s  a n d  G e e t h a  (1986), r e v e a l e d  th a t  the i n c i d e n c e  of 

P C M  w a s  f o u n d  to be 44 p e r c e n t  a m o n g  p r e - s c h o o l  c h i l d r e n .  

B h a s k a r a n  (1981) h a s  s t a t e d  t h a t  a b o u t  o n e  m i l l i o n  c h i l d r e n  

s u f f e r e d  f r o m  V i t a m i n . A  d e f i c i e n c y  in I n d i a  at a n y  p o i n t  of 

time. A c c o r d i n g  to an a s s e s s m e n t  of ICMR ( 1 980) at least 

3 0 , 0 0 0  c h i l d r e n  g o t  b l i n d  e v e r y  y e a r  d u e  to V i t a m i n . A .  

d e f i c i e n c y .  U N I C E F  (1990) h a s  r e p o r t e d  t h a t  in t e r m s  of age 

g r o u p s ,  the i n c i d e n c e  of s e v e r e  m a l n u t r i t i o n  a p p e a r e d  to be 

h i g h e r  a m o n g  c h i l d r e n  0-3 y e a r s  t h a n  in o t h e r  g r o u p s  in 

a l m o s t  all s t a t e s .

U N I C E F  (1990) h a s  r e p o r t e d  a m o n g  i n f a n t s  ca l o r i e ,  

p r o t e i n  m a l n u t r i t i o n  in t h e  e a s t e r n  s t a t e s ,  U t t a r p r a d e s h , 

M a d h y a p r a d e s h , a n d  Ke r a l a .



P r e v a l e n c e  of i n f a n t  m a l n u t r i t i o n  in K e r a l a  is

r e p o r t e d  to be 45 . 3  p e r c e n t  m i l d  m a l n u t r i t i o n ,  33.5 p e r c e n t

m o d e r a t e  and 4.8 p e r c e n t  s e v e r e  m a l n u t r i t i o n  ( N a t i o n a l

N u t r i t i o n  M o n i t o r i n g  B u r e a u ,  1975).

L u w a n g  ( 1 980) c o n d u c t e d  a s t u d y  on p r e v a l e n c e  of

P E N  a m o n g  508 p r e - s c h o o l  c h i l d r e n  in a r u r a l  c o m m u n i t y  of

M a n i p u r  by c r o s s  s e c t i o n a l  e x a m i n a t i o n  of w€.tight. The 

o v e r a l l  p r e v a l e n c e  of P E M  w a s  65.7 p e r c e n t  w h i l e  26.8, 

22.6. 11.2 a n d  5.1 p e r c e n t  g r a d e s  of I, II, III a n d  IV

r e s p e c t  i v e l y .

L u w a n g  a n d  S i n g h  ( 1 981) h a v e  c o n d u c t e d  a s t u d y  on 

P E M  a m o n g  300 u n d e r  fiv e s  in a t r i b a l  p o p u l a t i o n  of M a n i p u r

u s i n g  t h e  c r i t e r i a  laid d o w n  by the I n d i a n  A c a d e m y  of

P a e d i a t r i c s .  P r e v a l e n c e  of P E M  w a s  4 2 .67 p e r c e n t ,  0.67 

p e r c e n t  a n d  4 p e r c e n t  as mild, m o d e r a t e  a n d  s e v e r e  forms of 

d i s e a s e  r e s p e c t i v e l y ,  P E M  w a s  h i g h e s t  in s e c o n d  y e a r  and 

l o w e s t  in first year. Vi j a y a l a k s h m y  et^ aj^. (1975) a f t e r  

s t u d y i n g  600 p r e - s c h o o l  c h i l d r e n  r e g i s t e r e d  in the 

C o i m b a t o r e  M e d i c a l  C o l l e g e  h a v e  r e p o r t e d  th a t  the p r e v a l e n c e  

of m a l n u t r i t i o n  as five p e r c e n t .  R a m a n k u t t y  et^ a_l. (1981) 

c o n d u c t e d  a s t u d y  on the p a t t e r n  of m a l n u t r i t i o n  in two 

u n d e r  n o u r i s h e d  p r e - s c h o o l  c o m m u n i t i e s  of K e r a l a  a n d  as per 

this s u r v e y  p r e v a l e n c e  of m a l n u t r i t i o n  w a s  f o u n d  to be f i f t y  

p e r c e n t  a m o n g  b o y s  a n d  57.2 p e r c e n t  a m o n g  g i r l s  in n o n
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c o a s t a l  a r e a  w h i l e  p r e v a l e n c e  in c o a s t a l  area, s i x t y  s e v e n  

p e r c e n t  for b o y s  and 62.8 p e r c e n t  for g i r l s .  M a y a  and 

V i s w e s a r a  (198 3 )  c o n d u c t e d  a s t u d y  on n u t r i t i o n a l  s t a t u s  of 

p r e - s c h o o l  c h i l d r e n  of r u r a l  a n d  u r b a n  a r e a s  of Jaipur. 

P r e v a l e n c e  of m a l n u t r i t i o n  b a s e d  on b o d y  w e i g h t  as 

p e r c e n t a g e  of N C H S  s t a n d a r d s  s h o w e d  n o r m a l  c h i l d r e n  as 16.7 

p e r c e n t ,  G r a d e  I m a l n u t r i t i o n  51.6 p e r c e n t ,  G r a d e  II 27 

p e r c e n t ,  a n d  G r a d e  III 4.7 p e r c e n t .  S e v e r e  forms w e r e  m o r e  

c o m m o n  in f e m a l e s  a n d  rur a l  c h i l d r e n  t h a n  m a l e s  and u r b a n  

c h i l d r e n .  A s i m i l a r  s t u d y  c o n d u c t e d  b y  D e v a d a s  jst al .

(1983) h a d  r e v e a l e d  that of the 400 c h i l d r e n  s u r v e y e d ,  104 

w e r e  s u f f e r i n g  f r o m  n u t r i t i o n a l  d i s e a s e .  B h a t  a n d  S a roj 

D a h i y a  (1985) c o n d u c t e d  a n  i n v e s t i g a t i o n  on 200 p r e - s c h o o l  

c h i l d r e n  of 1-5 y e a r s  in G a n g e v a  V i l l a g e  ( H i s s a r  d i s t r i c t )  

and f o u n d  th a t  15 p e r c e n t  of c h i l d r e n  s u f f e r e d  f r o m  t h i r d  

d e g r e e  m a l n u t r i t i o n ,  on the b a s i s  of b o d y  w e i g h t  d e f i c i e n t  

for a g e  a n d  s h o w e d  s i g n s  of s e v e r e  PEM. N a z e e m a  B e e v i  (1989) 

c o n d u c t e d  a s t u d y  on t h e  n u t r i t i o n a l  s t a t u s  of p r e - s c h o o l  

c h i l d r e n  in the P a n g a p p a r a  H e a l t h  Un i t  a r e a  f o u n d  t h a t  30.4 

p e r c e n t  c h i l d r e n  of u n s k i l l e d  l a b o u r e r s  w e r e  f o u n d  to be 

m a l n o u r i s h e d .  O n l y  6.55 p e r c e n t  of c h i l d r e n  of e m p l o y e d  

f a t h e r s  w e r e  m a l n o u r i s h e d  w h i l e  23.5 p e r c e n t  of c h i l d r e n  of 

s k i l l e d  w o r k e r s  w e r e  m a l n o u r i s h e d .  In a N a t i o n a l  N u t r i t i o n  

M o n i t o r i n g  B u r e a u  P u b l i c a t i o n  ( 1 975) it w a s  r e p o r t e d  that 

K e r a l a  is the s t a t e  w i t h  the l o w e s t  i n t a k e  of c a l o r i e s  and
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p r o t e i n s ,  but the p r e v a l e n c e  of m a l n u t r i t i o n  is m u c h  lower 

t h a n  in the o t h e r  I n d i a n  s t a t e s .

E t i o l o g i c a l l y  the p r i n c i p a l  c a u s e s  of PCM a r e  due 

to d e f i c i e n t  i n t a k e  of p r o t e i n s  of g o o d  b i o l o g i c a l  value, 

d e c r e a s e d  a b s o r p t i o n  of p r o t e i n s  as in c h r o n i c  d i a r r h o e a  and 

a b n o r m a l  l o s s e s  of p r o t e i n  d u r i n g  b u r n s  a n d  h a e m o r r a g e  

( S h a r m a  a n d  M a h a j a n  1987). M a r a s m u s  is d u e  to a c o n t i n u e d  

r e s t r i c t i o n  of b o t h  d i e t a r y  e n e r g y  a n d  p r o t e i n  as w e l l  as 

o t h e r  n u t r i e n t s .  O n  t h e  o t h e r  h a n d  K w a s h i o r k o r  is d u e  to 

q u a l i t a t i v e  a n d  q u a n t i t a t i v e  d e f i c i e n c y  of p r o t e i n  in w h i c h  

e n e r g y  i n t a k e  m a y  be a d e q u a t e  ( S i n g h  a n d  S h a h  1990)

S h u k l a  (1982) h a s  s t a t e d  th a t  t h e  m a i n  c a u s e s  for 

m a l n u t r i t i o n  in I n d i a  i n c l u d e  n o n - a v a i l a b i l i t y  of foods, 

p o v e r t y  p o p u l a t i o n  g r o w t h ,  c u s t o m s ,  s o c i o - e c o n o m i c  s t a t u s  

like c a s t e - s y s t e m , f a l s e  s o c i o - e c o n o m i c  s t a t u s ,  e d u c a t i o n  

an d  i n f l u e n c e  of i n d u s t r i a l i s a t i o n ,  u r b a n i s a t i o n  and 

m o d e r n i s a t i o n .  S r i k a n t ^ a  ( 1 989) r e p o r t e d  that P E M  is the 

o u t c o m e  of a c o m p l e x  i n t e r p l a y  of s e v e r a l  s o c i o - e c o n o m i c  and 

c u l t u r a l  f a ctors. G o p a l a n  ( 1 984) h a s  o b s e r v e d  that a b o u t  44 

p e r c e n t  of t h e  p r e - s c h o o l  p o p u l a t i o n  in I n d i a  a r e  e s t i m a t e d  

to s u f f e r  f r o m  m o d e r a t e  m a l n u t r i t i o n  which/ is a s s o c i a t e d  

w i t h  w e i g h t  d e f i c i t  a n d  g r o w t h  r e t a r d a t i o n .  U H O  (1979 ) h a  At 

r e p o r t e d  the d e t e r m i n a n t s  of m a l n u t r i t i o n  to be p o v e r t y ,  

p o o r  s o c i o - e c o n o m i c  s t a t u s ,  i n a d e q u a t e  food intake,



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

c o n d i t i o n ,  p o o r  r e c r e a t i o n a l  f a c i l i t i e s  a n d  f a u l t y  food 

h a b i t s .  A c c o r d i n g  to K r i s h n a m o o r t h y  ( 1 9 8 3 )  p a r e n t a l  

l i t e r a c y  a n d  p e r c a p i t a  i n c o m e  of t h e  f a m i l y  h a d  a n  i m p a c t  on 

the n u t r i t i o n a l  s t a t u s  of p r e - s c h o o l  c h i l d r e n .  D e v a d a s  and 

G e e t h a  (198 6 )  p o i n t e d  out a p o s i t i v e  c o r r e l a t i o n  b e t w e e n  

l a r g e  n u m b e r  of s i b l i n g s  a n d  s e v e r i t y  of p r o t i e n  e n e r g y  

m a l n u t r i t i o n .  K o k o  ( 1 9 8 7 )  r e p o r t e d  t h a t  m a l n u t r i t i o n  and 

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

w h e n  c o m p a r e d  w i t h  an i n t e r v a l  of t h r e e  to four y e ars. 

L u w a n g  a n d  S i n g h  ( 1 9 8 1 )  h a v e  r e p o r t e d  th a t  w i t h  an i n c r e a s e  

of t h e  s i b l i n g  n u m b e r  of c h i l d r e n  o n  a p p a r e n t  i n c r e a s e  of 

m o d e r a t e  a n d  s e v e r e  f o r m s  of P r o t e i n  E n e r g y  M a l n u t r i t i o n  was 

o b s e r v e d .  A l i ( 1 9 8 2 )  o b s e r v e d  t h a t  a m o n g  H i l l  B h u n i y a s  of 

O r i s s a ,  PEM w a n  in t h e  fo r m  of o e d e m a ,  m u s c l e  

w a s t i n g  a n d  m o o n  f a c e  in c h i l d r e n .  He h a d  a l s o  r e p o r t e d  

that V i t a m i n . A  d e f i c i e n c y  w a s  g e n e r a l l y  f o u n d  in t h e  f o r m  of 

c o n j u c t i v a l  x e r o s i s ,  k e r a t o m a l a c i a , a n d  b i t o t  s p o t s ,  w h i l e  

r i b o f l a v i n  d e f i c i e n c y  w a s  in t h e  f o r m  of a n g u l a r  s t o m a t i t i s ,  

c h e i l o s i s ,  g l o s s i t i s  a n d  m a g e n t a  t o n g u e  a n d  v i t a m i n . C  w a s  in 

the f o r m  of a c t i v e  or h e a l e d  r i c k e t s  in c h i l d r e n .  L u w a n g  

(1981) h a s  r e p o r t e d  t h a t  i n f e c t i o u s  d i s e a s e s  h a d  s i g n i f i c a n t  

a s s o c i a t i o n  in t h e  c a u s a t i o n  of PEM.

E d g e r  M o k s  ( 1 9 8 6 )  c o n d u c t e d  a s t u d y  at C o s t a  R i c a  

and o b s e r v e d  the m a i n  c a u s e  of m a l n u t r i t i o n  as l a c k  of food.
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i g n o r a n c e ,  a n d  p o v e r t y .  A r e p o r t  p u b l i s h e d  b y  I n d i a n  

M i n i s t r y  of H e a l t h  a n d  f a m i l y  w e l f a r e  ( 1 9 8 1 )  h a s  d e t a i l e d  

that h i g h  p r e v a l e n c e  of P E M  a n d  l o w  b i r t h  w e i g h t  is d u e  to 

t h e  p o o r  i m m u n i z a t i o n  c o v e r a g e  a n d  a h e a v y  lo a d  of 

c o m m u n i c a b l e  d i s e a s e s  in the m i d s t  of p o v e r t y .  A s t u d y  

c o n d u c t e d  b y  C h r i s t i a n  M e d i c a l  C o l l e g e  a n d  B r o w n  M e m o r i a l  

H o s p i t a l  L u d i a n a  ( 1 9 8 6 )  f o u n d  th a t  a m o n g  i n f a n t s  f r o m  the 

a g e  g r o u p  of 6 t o *42 m o n t h s ,  m o s t l y  f e m a l e  c h i l d r e n  w e r e  

s u f f e r i n g  f r o m  s e v e r e  d e g r e e  of m a l n u t r i t i o n  b e c a u s e  the 

p a r e n t s  k e p t  t r y i n g  for m o r e  m a l e  c h i l d r e n .  In o t h e r  a r e a s  

of s t u d y  it w a s  d u e  to t h e  f a m i l y  size. A c c o r d i n g  to 

s t u d i e s  c o n d u c t e d  at N I N  ( 1 9 7 5 )  m a l n u t r i t i o n  a n d  its c a u s e s  

is by a c o m p l e x  i n t e r a c t i o n  i n v o l v i n g  food s u p p l y ,  income, 

h e a l t h  s t a t u s ,  e n v i r o n m e n t a l  c o n d i t i o n ,  e d u c a t i o n ,  a n d  o t h e r  

f a c t o r s .

S a t a p a t h y  et a l . ( 1 9 8 4 )  h a d  r e v e a l e d  that l o w e r

s o c i o - e c o n o m i c  g r o u p s  in B e r h a m p u r  in S o u t h  O r i s s a ,  72 

p e r c e n t  of t h e  c h i l d r e n  w e r e  u n d e r  n o u r i s h e d  d u e  to p o o r  

q u a l i t y  f o o d  a n d  e a r l y  w e a n i n g .  D e v a d a s  ( 1 9 8 3 )  h a s  s h o w n  

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

till 4 to 5 m o n t h s  of l i f e  b e y o n d  w h i c h  in t h e  a b s e n c e  of 

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

D i a r r a  a n d  D i a l l o  ( 1 9 8 9 )  h a v e  r e p o r t e d  th a t  in 

Mali m a l n u t r i t i o n  in u n w e a n e d  a n d  w e a n e d  i n f a n t s  w a s  18.4



p e r c e n t a g e  a n d  9.2 p e r c e n t a g e  r e s p e c t i v e l y .  S r i k a n t y a  (1989) 

h a v e  r e p o r t e d  t h a t  t w o  i m m e d i a t e  c a u s e s  a r e  i n s u f f i c i e n t  

food i n t a k e  a n d  i n f e c t i v e  m o r b i d i t y .  V i n o d i n i  R e d d y  (198 5 )  

h a s  r e p o r t e d  t h a t  i n a d e q u a t e  d i e t  is t h e  p r i m a r y  c a u s e  of 

i n f a n t  m a l n u t r i t i o n .

2. P r o c e s s  of w e a n i n g  a n d  l o w c o s t  w e a n i n g  f o o d s

I n f a n t  f e e d i n g  p r a c t i c e s  a r e  s t r o n g l y  a s s o c i a t e d  

w i t h  the c u l t u r e  of t h e  s o c i e t y .  U e a n i n g  is a c r u c i a l  event 

in the l i f e  of a n  i n f a n t .  U h a r t o n  (198 0 )  h a v e  r e p o r t e d  that 

u s e  of foo d s  i n a d e q u a t e  in p r o t e i n ,  e n e r g y ,  V i t a m i n .  D, 

V i t a m i n . A  or j^-Carotene, iron, or z i n c  d u r i n g  this p r o c e s s  

can p r o d u c e  t h e i r  r e s p e c t i v e l y  u n d e r  n u t r i t i o n  s y n d r o m e s  in 

inf a n t s .  In a r e p o r t  p u b l i s h e d  b y  M i n i s t r y  of S o c i a l  W e l f a r e  

(1981) i n f a n t  food is d e f i n e d  as a c o m p l e m e n t a r y  food, 

b r e a s t  m i l k  s u p p l e m e n t ,  or w e a n i n g  f o o d  r e p r e s e n t e d  as a 

p a r t i a l  or t o t a l  r e p l a c e m e n t  for b r e a s t  mil k .  A c c o r d i n g  to 

D e v a d a s  ( 1 9 8 3 )  s u i t a b l e  w e a n i n g  f o o d s  s h o u l d  b e  i n t r o d u c e d  

to c o m p l e m e n t  b r e a s t  m i l k  d u r i n g  f i rst y e a r  of life.

O n e  of t h e  m a j o r  i s s u e  c o n c e r n i n g  w e a n i n g  is t h e  

a g e  at w h i c h  s u p p l e m e n t a t i o n  or c o m p l e m e n t a r y  food s h o u l d  be 

i n t r o d u c e d  ( S r i k a n t y a  1 983 ) . A c c o r d i n g t o  M i t z n e r  ejt al . ( 1984 ) 

c o m p l e m e n t a t i o n  m a y  be a d v i s a b l e  as e a r l y  as 2-4 m o n t h s  

a f t e r  b i r t h  d e p e n d i n g  u p o n  t h e  q u a n t i t y  of m o t h e r ’s milk,



1?,

b a b y ’s a b i l i t y  to suck, m o t h e r ’s h e a l t h  a n d  m o t h e r ’s 

a c t i v i t i e s  or h e r  a v a i l a b i l i t y  to b r e a s t  feed.

G o v i n d a n k u t t y  ( 1 9 8 4 )  h a s  r e p o r t e d  th a t  a f t e r  the 

a g e  of 3 or 4 m o n t h s ,  b r e a s t  m i l k  is n o t  s u f f i c i e n t  to 

s a t i s f y  t h e  n u t r i t i o n a l  r e q u i r e m e n t  of an i n f a n t .  A c c o r d i n g  

to K u m a r i  e_t aJL . ( 1 9 8 5 )  b r e a s t  m i l k  w a s  i n s u f f i c i e n t  b e y o n d  

four m o n t h s  of a g e  a n d  h e n c e  for p r e v e n t i o n  of i n f a n t  

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

e n c o u r a g e d  by 4-6 m o n t h s  of life.

S r i k a n t y a  ( 1 9 8 3 )  h a s  r e p o r t e d  t h a t  s u p p l e m e n t a t i o n  

to be i n i t i a t e d  a f t e r  the t h i r d  m o n t h  to p r e v e n t  

m a l n u t r i t i o n  a n d  r e l a t e d  c o m p l i c a t i o n s  d u e  to i n f e c t i o n  and 

i n f e s t a t i o n .  A c c o r d i n g  to D e v a d a s  et^ aX. ( 1 9 8 4 )  f r o m  the 

f o u r t h  m o n t h  of i n f a n c y  a l o n g  w i t h  b r e a s t  m i l k  the i n f a n t s  

s h o u l d  be g r a d u a l l y  i n t r o d u c e d  to l i q u i d  a n d  s u p p l e m e n t a r y  

food. A  s u r v e y  c o n d u c t e d  b y  K a u r  ( 1 9 8 9 )  h a s  r e v e a l e d  that 

m o s t  m o t h e r ’s in r u r a l  L u d h i a n a  i n t r o d u c e d  m i l k  

s u p p l e m e n t a t i o n  b e f o r e  s i x  m o n t h s .

In m a n y  r u r a l  c o m m u n i t i e s  in India, w e a n i n g  d o e s  

not s t a r t  u n t i l  t w o  y e a r s  a n d  in r a r e  c a s e s  up to 4 years; 

w h e r e  as in u r b a n  c o m m u n i t i e s  w e a n i n g  o f t e n  s t a r t s  m u c h  

e a r l i e r  a n d  a d d i t i o n a l  f o o d s  a r e  s o m e  t i m e s  g i v e n  w h e n  the 

i n f a n t  is o n l y  a few m o n t h s  o l d  ( D u b e  1986). 

R a m a c h a n d r a n ( 1 9 8 4 )  h a s  c o n d u c t e d  s t u d i e s  a m o n g  the m o r e



t r a d i t i o n a l  u r b a n  p o o r  in H y d e r a b a d  a n d  fou n d  that the

i n t r o d u c t i o n  of semi s o l i d  s u p p l e m e n t a t i o n  b e g i n s  by a b o u t  6

m o n t h s  a f t e r  birth. A s u r v e y  c o n d u c t e d  at K a y a m k u l a m  and 

S h e r t h a l a  m u n i c i p a l i t i e s  of K e r a l a  by B e e g u m  a n d  P r e m a  

(1984) h a s  r e v e a l e d  that w o m e n  in t h e s e  two a r e a s  h a v e

i n t r o d u c e d  too m a n y  foo d s  in the i n f a n t ' s  d i e t  b e f o r e  6 

m o n t h s .  It w a s  a l s o  fou n d  that 25 p e r c e n t a g e  and 47 

p e r c e n t a g e  of w o m e n  in K a y a m k u l a m  a n d  S h e r t h a l a  h a v e

a c c e p t e d  c o m m e r c i a l  i n f a n t  foo d s  as s u b s t i t u t e s  for b r e a s t  

milk. S t u d y  c o n d u c t e d  by S u j a  T h o m a s  ( 1 989) on the e f fect 

of b i r t h  o r d e r  a n d  s p a c i n g  on the n u t r i t i o n a l  s t a t u s  of 

m o t h e r  a n d  p r e - s c h o o l  c h i l d r e n  in V e l l a y a n i  T r i v a n d r u m  

d i s t r i c t ,  f o u n d  that m a j o r i t y  of t h e  m o t h e r ’s h a d  i n t r o d u c e d  

s u p p l e m e n t a r y  f o o d s  f r o m  0-3 m o n t h s  of a g e  it s e l f ,  w h i l e  

o n l y  6.67 p e r c e n t  of the i n f a n t s  r e c e i v e d  s u p p l e m e n t a r y  

foods fr o m  the 6-9 m o n t h s  of age.

A c c o r d i n g  to R a o  a n d  D e o s t h a l e  ( 1 983) in rural

I n d i a  i n t r o d u c t i o n  of food s u p p l e m e n t s  is u s u a l l y  d e l a y e d

and in m o r e  t h a n  90 p e r c e n t a g e  of the c h i l d r e n ,  c o m p l e t e

w e a n i n g  t a k e s  p l a c e  o n l y  t o w a r d s  t h e  end of the t h i r d y e a r .

It w a s  a l s o  r e p o r t e d  that by the a g e  of t w e l v e  m o n t h s  a l m o s t

all the i n f a n t s  w e r e  f u l l y  w e a n e d .  S e m w a l  e_t al . (1986)
A "

s t u d i e d  the f e e d i n g  a n d  w e a n i n g  p r a c t i c e s  of i n f a n t  in Delhi 

U r b a n  slums. It w a s  f o u n d  that for 43.3 p e r c e n t  of 

c h i l d r e n ,  s u p p l e m e n t s  w e r e  i n t r o d u c e d  at four m o n t h s ,  w h i l e



in 23.3 p e r c e n t  p r o l o n g e d  b r e a s t  f e e d i n g  a n d  d e l a y e d  

w e a n i n g  at o n e  y e a r  w e r e  p r a c t i s e d .  A c c o r d i n g  to S a m a l

(1984) in r u r a l  O r i s s a ,  s e m i  s o l i d  f o o d s  w e r e  i n t r o d u c e d  

a r o u n d  1 3 - 1 8  m o n t h s  b y  53 . 2  p e r c e n t  of t h e  m o t h e r ’s. S u r v e y  

c o n d u c t e d  b y  D e v a d a s  a n d  G e e t h a  ( 1 9 8 6 )  in C o i m b a t o r e  

r e v e a l e d  t h a t  o n l y  9 p e r c e n t  of i n f a n t s  w e r e  b r e a s t  fed 

b e y o n d  o n e  year. It w a s  a l s o  f o u n d  that no s p e c i a l  w e a n i n g

f o ods w e r e  g i v e n  a n d  s u p p l e m e n t a r y  f e e d i n g  s t a r t e d  b e y o n d

s e v e n  m o n t h s  w i t h  c e r e a l s .

R a o  ( 1 9 8 9 )  r e p o r t e d  that l o w - c o s t  w e a n i n g  foo d s  is 

to be i n t r o d u c e d  to t h e  i n f a n t s  f r o m  4-6 m o n t h s  o n w a r d s  

b a s e d  on the c o n c e p t  of m u l t i m i x e s .  K i e l m a n  e_t̂  ajj_. ( 1982)

h a d  r e p o r t e d  t h a t  n u t r i t i o n a l  s u p p l e m e n t a t i o n  to p r e  s c h o o l  

c h i l d r e n  can s i g n i f i c a n t l y  r e d u c e  t h e  m o r t a l i t y  in t h i s  age 

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

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

pr e v a l e n c e .

P r o t e i n  c a l o r i e  m a l n u t r i t i o n  h a s  b e e n  an i m p o r t a n t  

c a u s e  of i n f a n t  a n d  c h i l d  m o r t a l i t y  in m a n y  d e v e l o p i n g

c o u n t r i e s  a n d  c o n s e q u e n t l y  m a j o r  e m p h a s i s  w a s  p l a c e d  on the 

p r o c e s s i n g  a n d  u t i l i z a t i o n  for p r o t e i n  r i c h  r a w  m a t e r i a l  for 

c h i l d  f e e d i n g .  R e s e a r c h  in t h i s  a r e a  s t a r t e d  a f t e r  w o r l d  w a r  

II a n d  n u t r i t i o n  s c i e n t i s t  w e r e  d e e p l y  i n v o l v e d  in the 

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

20
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( S u b r a m a n i a m ,  1980). F r o m  the p o i n t  of v i e w  of custom, 

p r a c t i c e ,  f e a s i b i l i t y  a n d  cost, it is o b v i o u s  th a t  it w o u l d  

be m o s t  c o n v e n i e n t  for t h e  m o t h e r  to fe e d  the i n f a n t  on 

e a r l y  m o d i f i e d  d i e t  ( D e v a d a s ,  1983). A c c o r d i n g  to D e v a d a s

(1983) e x a m p l e s  of e a s y  a d a p t i o n s  of an I n d i a n  meal w o u l d  be 

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

of c o o k i n g  oil ( G u j a r a t )  c h a p a t h i  s o a k e d  a n d  p u l p e d  in Wot 

u n s p i c e d  d h a l , tea, milk, lassi or w a t e r  ( N o r t h  a n d  C e n t r a l  

India) s o f t  c o o k e d  r i c e  c o m b i n e d  w i t h  f i n e l y  c h o p p e d  a n d  

m i n c e d  v e g e t a b l e s  ( N o r t h  e a s t e r n  s t a t e s )  s t e a m e d  t a p i o c a  or 

ri c e  c o m b i n e d  w i t h  f l a k e d  fi s h  ( K e r a l a )  or ragi b a l l s  

p u l p e d  in s u n s p i c e d  s a m b h a r .

S i m i l a r  low co s t  food m i x e s  w o u l d  c o m b i n e  at least 

s o m e  of t h e  d e s i r e d  c h a r a c t e r i s t i c s  of h i g h  n u t r i e n t  

d e n s i t y ,  l o w  b u l k  p r o p e r t i e s ,  u t i l i s a t i o n  of l o w  cost and 

w i d e l y  u s e d  c e r e a l s  a n d  p u l s e s  a n d  t r a d i t i o n a l  p r o c e s s i n g  

m e t h o d s  that h a v e  the p o t e n t i a l  of b e i n g  e a s i l y  a d o p t e d  at 

h o m e  or v i l l a g e  level.

(3) D i f f e r  ent t y p e s  of w e a n i n g  fo o d  d e v e l o p e d  b y  di f f erent

I n s t i t u t i o n s

A v a r i e t y  of p r o c e s s e d  w e a n i n g  foo d s  and 

s u p p l e m e n t a r y  foods b a s e d  on oil s e e d s ,  oil s e e d  meals, 

c e r e a l s  a n d  l e g u m e s  h a v e  b e e n  d e v e l o p e d  in I n d i a  in t h e  past 

t h r e e  d e c a d e s .



C F T R I  M y s o r e  ( 1 9 7 0 )  h a s  d e v e l o p e d  s u p p l e m e n t a r y  

food n a m e d  M i l t o n e .  T h e  r a w  m a t e r i a l s  i n c l u d e d  w e r e  g r o u n d  

nut p r o t e i n  i s o l a t e ,  b u f f a l o  mil k ,  w a t e r ,  g l u c o s e  and 

v i t a m i n - m i n e r a l  mix. F e e d i n g  e x p e r i m e n t s  w i t h  i n f a n t s  KoJJr 

s h o w n  that t h e r e  f e e d s  a r e  as n u t r i t i o u s  as m i l k  a n d  c a n  be 

u s e d  as s u p p l e m e n t s  for m a k i n g  u p  d i e t a r y  d e f i c i e n c i e s  in 

i n f a n t s  ( S w a m i n a t h a n  1985 ) .  IC M R  ( 1 9 7 0 )  h a d  d e v e l o p e d  U I N  

food u s i n g  g r e e n  g r a m d a l  f l o u r  ( r o a s t e d )  g r o u n d  n u t  ca k e  

flo u r  ( r o a s t e d )  a n d  j a g g e r y .  S w a m i n a t h a n  ( 1 9 7 0 )  d e v e l o p e d  a 

w e a n i n g  f o o d  c o n t a i n i n g  w h e a t  flour, g r e e n  g r am, g r o u n d n u t  

and s u g a r  or j a g g e r y .  D e v a d a s  ejt_ al^. ( 1 971) h a d  d e v e l o p e d  

’’K u z h a n d a i  A m u d h u "  a n d  t h e  f o r m u l a t i o n s  w e r e  w i t h  jowar, 

b e n g a l g r a m ,  g r o u n d n u t ,  j a g g e r y ,  r a g i , m a i z e ,  a n d  g r e e n  gram. 

D e v a d a s  jrt jal . ( 1 9 7 4 )  c o n d u c t e d  a s t u d y  to e v a l u a t e  the

p r o t e i n  q u a l i t y  t h r o u g h  P r o t e i n  E f f i c i e n c y  R a t i o  (PER), 

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

v e g e t a b l e  p r o t e i n  m i x e s  n a m e l y  m a i z e ,  g r e e n  g r a m ,  g r o u n d  nut 

a n d  m a i z e ,  b e n g a l  gra m ,  g r o u n d n u t ,  in c o m p a r i s o n  w i t h  s k i m  

milk. It w a s  f o u n d  t h a t  t h e  v e g e t a b l e  p r o t e i n  m i x  b a s e d  on 

m a i z e ,  b e n g a l  g r a m  a n d  g r o u n d n u t  e q u a l l e d  t h a t  of s k i m  

m i l k  w h i l e  m a i z e ,  g r e e n  g r a m  a n d  g r o u n d n u t  m i x  was 

n e a r l y  t h e  s a m e  or as e f f i c i e n t  as t h e  o t h e r  two. 

P a s r i c h a  ( 1 9 7 3 )  h a d  d e v e l o p e d  a r e a d y - t o -  m i x  p o w d e r  a n d  the 

m a i n  i n g r e d i e n t s  w e r e  c e r e a l  ( w heat, B a j r a ,  or Ragi), 

p u l s e  ( r o a s t e d  b e n g a l  g r a m  ) oil s e e d  a n d  s u g a r .  T h e



s u p p l e m e n t  is b a a e d  b x c  1 ua L ve 1 y on local r e s o u r c e s .  C e ntra) 

Food T e c h n o l o g i c a l  R e s e a r c h  I n s t i t u t e  M y s o r e  (1974) had 

d e v e l o p e d  e n e r g y  food a n d  the r a w  m a t e r i a l s  u s e d  w e r e  w h e a t  

flour, b e n g a l g r a m  flour, g r o u n d n u t  f l o u r ; a n d  j a g g e r y  

p o w d e r .

K a m a l a n a t h a n  et^ §2..( 1974 ) h a v e  s t u d i e d  the e f f e c t  of 

the s u p p l e m e n t a r y  v a l u e  of leaf p r o t e i n  a n d  g r o u n d  nut meal 

in the d i e t  of p r e - s c h o o l  c h i l d r e n .  A s i x  m o n t h  f e e d i n g  

trial was c o n d u c t e d  a n d  it w a s  o b s e r v e d  th a t  b o t h  g r o u n d  

nut meal a n d  leaf p r o t e i n  a r e  e q u a l l y  g o o d  as s u p p l e m e n t s .  

In an a t t e m p t  to f u r t h e r  e n h a n c e  t h e  n u t r i t i v e  v a l u e  of a 

c o m b i n a t i o n  of s u n f l o w e r  meal, m a i z e  a n d  r o a s t e d  b e n g a l  g r a m  

flour w i t h  s e s a m e ,  C h a n d r a s e k h a r  a n d  K a n j a n a  (197 5 )  t e s t e d  

the m i x  for its e f f i c i e n c y  in p r o m o t i n g  g r o w t h .  It was 

o b s e r v e d  th a t  e x p e r i m e n t  g r o u p  h a d  r e g i s t e r e d  h i g h e r  v a l u e s  

for i n c r e m e n t  in h e i g h t s ,  w e i g h t s  a n d  h a e m o g l o b i n  level w h e n  

c o m p a r e d  to t h e i r  c o u n t e r p a r t s  in c o n t r o l  g r oup.

G o p a l d a s  et_. al_. ( 1 9 75 ) h®i&? d e v e l o p e d  P o shak. The

m a i n  i n g r e d i e n t s  w e r e  c e r e a l  .(Wheat, M a i z e ,  R i c e  or Jowar),

p u l s e  ( C h e n a  dal or m u n g  dal), oil s e e d  ( g r o u n d n u t )  and

j a g g e r y  in t h e  p r o p o r t i o n  of 4 : 2 : 1 : 2 R a u  e_t al_.(1975) had

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

m i l k  (CSM) a n d  s a l a d  oil. C h a n d r a s  ekaharjl j^t al_.( 1976 ) had 

d e v e l o p e d  K I F  ( K e r a l a  I n d i g e n o u s  Food) w h i c h  i n c l u d e d
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t a p i o c a ,  rava, s o y a  f o r t i f i e d  b u l g a r  w h e a t  (SFB) a n d  g r o u n d  

nut flour. V e n k a t  R a o  ( 1 9 7 6 )  h a d  f o r m u l a t e d  a w e a n i n g  food 

c o m p o s i t i o n  w i t h  a d d e d  s u g a r  or m a l t  e x t r a c t ;  the 

c o m p o s i t i o n  i n c l u d e  r o a s t e d  g r o u n d  n u t  c a k e  flour, r o a s t e d  

b e n g a l  g r a m  flour, r i c e  flour, b a r e l y  flour, h y d r o g e n a t e d

g r o u n d  nut oil, c o m m o n  s a lt, c a l c i u m  c a r b o n a t e  ( C a C 0 3 ),

t r i c a l c i u m  p h o s p h a t e ,  v i t a m i n  p r e m i x  a n d  p r o t e i n  c o n t e n t .  

C h i l d  in N e e d  I n s t i t u t e  ( C I N I )  h a v e  s t a r t e d  t h e  p r o j e c t  on 

CIN1 N U T R I M I X  s i n c e  1976, t h e  m a j o r  i n g r e d i e n t s  i n c l u d e d  

w e r e  rice, m u n g d a l  a n d  s k i m  m i l k  p o w d e r  ( U N I C E F ,  1977). ICMR 

( 1 977) h a s  d e v e l o p e d  a r e a d y  - to c o n s u m e  m i x t u r e  w h i c h  

i n c l u d e d  r o a s t e d  c e r e a l  ( c h o l a m ,  m a i z e ,  ra g i  or b a j r a )  p u l s e  

( r o a s t e d  or s p r o u t e d  b e n g a l  g r a m  or g r e e n  g r a m )  a n d  oil seed 

( G r o u n d  n u t  or s e s a m e  c a k e  f l o u r ) .  E a s t h a m  ^ t  a l .(1978) 

ha<ie s t u d i e d  a s o y a b e a n  f o r m u l a  n a m e d  as P r o s o k e e .

R a i d a  a n d  U e i  ( 1 9 8 0 )  h&jfce d e v e l o p e d  an i n f a n t

w e a n i n g  food a s o y a b e a n  - b a n a n a  fo o d  bars, w h i c h  is p r e s s e d

fr o m  s o y a b e a n  - b a n a n a  f l a k e s .  A s o y a - w h e y  w e a n i n g  food 

c o n s t i t u t e d  by g r i n d i n g  t h e  s o y a - w h e y  m i x t u r e ,  oil a n d  oil 

s o l u b l e  v i t a m i n s  w a s  s t a n d a r d i s e d  b y  K a p o o r  a n d  G u p t a  

(1981). I n a m d e r  ( 1 9 8 1 )  h a d  d e v e l o p e d  m a l t e d  a n d  r o a s t e d ,  

p o w d e r e d  m u l t i m i x e s  of s t a p l e ,  w h e a t ,  b e n g a l g r a m  a n d  g r o u n d  

nut in r a t i o s  4 : 1 : 2 ,  8 : 1 : 1  a n d  8 : 1 : 0 .  T h e  m i x  f o r m u l a t e d  in 

t h e  r a t i o  of 4 : 1 : 1  w a s  t h e  m o s t  a c c e p t a b l e .



A h m e d  et^ al^. ( 1 9 8 1 )  h a d  s t a n d a r d i s e d  a c e r e a l - p u l s e  

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

w h i c h  met a p p r o x i m a t e l y  l / 3 r d  of the e n e r g y  r e q u i r e m e n t s  of 

a o n e  y e a r  o l d  c h i l d .  G u p t a  a n d  K a u r ( 1 9 8 2 )  f o r m u l a t e d  a 

w e a n i n g  food c o n t a i n i n g  p o t a t o ,  S o y a b e a n ,  a n d  s k i m  m i l k  in 

the r a t i o  6 5 : 2 0 : 1 5 .  K e r a l a  A g r i c u l t u r a l  U n i v e r s i t y  (1983) 

h a d  d e v e l o p e d  a w e a n i n g  food b a s e d  on l o c a l l y  a v a i l a b l e  and 

t r a d i t i o n a l l y  a c c e p t e d  m a t e r i a l s ,  s u c h  as b a n a n a  flour, ragi 

flour, a n d  f o r t i f i e d  t h e m  by m i x i n g  s o y a b e a n  a n d  g r e e n  g r a m  

f l o u r s .

B u s h r a  et al_-(1983) h a d  d e v e l o p e d  a p r o t e i n

r i c h  v e g e t a b l e  m i x  w i t h  rice, w h e a t ,  c h i c k  pea, m i l k  and 

d r u m  s t i c k  leafs. C h a n g a r i  et^ al^. ( 1 983) d e v e l o p e d  a w e a n i n g

food w i t h  w h e a t  f l o u r  a n d  p e a n u t  flour. B a l a h a r ,  b l e n d e d

and c o o k e d  m i x t u r e  of c o r n  s o y a  a n d  w h e a t  s o y a  s e r v e  as 

w e a n i n g  f o o d s  for i n f a n t s  a n d  t o d d l e r s  ( G o p a l  d a s  1983).

D e v a d a s  et^ al^. ( 1 9 8 4 )  d e v e l o p e d  s e v e r a l  l o w  cost 

i n d i g e n o u s  d i e t  c o m b i n a t i o n s  u s i n g  r i c e  a n d  r a g i  as the

s t a p l e  a n d  l o w  co s t  i n d i g e n e o u s  foo d s  s u c h  as s w e e t

p o t a t o ,  h o r s e g r a m ,  s e s a m e ,  g r o u n d  nut, a n d  a m a r a n t h u s .  

P o p o w a  ( 1 9 8 5 )  f o r m u l a t e d  a n  i n f a n t  food u s i n g  c e r e a l s  s u c h  

as r i c e , o a t s  a n d  m a i z e  flour. P r a s a n n a p p a  a n d  J a g a n a t h  (1985) 

f o r m u l a t e d  a w e a n i n g  food w i t h  w h e a t ,  m a i z e ,  g r o u n d  n u t  meal, 

c h i c k p e a  dal, a n d  u n r e f i n e d  s u g a r  a n d  t h e  w e a n i n g  food 

w a s  h i g h l y  a c c e p t a b l e .  O y u s .A .O y e l e k e  ( 1 9 8 5 )  d e v e l o p e d  a
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w e a n i n g  food c o n t a i n i n g  s o r g h u m  w i t h  s k i m  m i l k  p o w d e r .  

S h e e l a  P r a s a d  (1988) d e v e l o p e d  a w e a n i n g  food of h i g h  

b i o l o g i c a l  v a l u e  b a s e d  on b a n a n a  f l o u r  w h i c h  was 

s u p p l e m e n t e d  w i t h  d i f f e r e n t  p r o p o r t i o n s  of food a r t i c l e s  

s u c h  as s e s a m e ,  h o r s e  gram, a n d  s k i m  m i l k  p o w d e r .  J e s s y  

P h i l i p  (1988) d e v e l o p e d  a w e a n i n g  f o o d  b a s e d  on ragi flour 

w h i c h  is n u t r i t i o u s  low cost a n d  a c c e p t a b l e  a n d  w h i c h  is 

s u p p l e m e n t e d  w i t h  g r e e n  gram, s e s a m e ,  t a p i o c a  a n d  s k i m  m i l k  

p o w d e r .

In a s t u d y  by C h a n d r a s e k h a r  et_ al^. (1988) a 

f o r m u l a t i o n  w a s  p r e p a r e d  f r o m  m a l t e d  ragi + m a l t e d  

h o r s e g r a m  + r o a s t e d  g r o u n d  n u t s  in t h e  p r o p o r t i o n  of 

6 5 : 2 5 : 1 0 .  T h e  r e s u l t s  s h o w e d  t h a t  m a l t e d  m i x  h a s  the 

p o t e n t i a l  of b e i n g  p r o d u c e d  l o c a l l y  a n d  is a d a p t a b l e  for 

h o u s e  h o l d  c o n s u m p t i o n .

N a g a m m a l  ( 1 989) f o r m u l a t e d  ragi b i s c u i t s  u s i n g  

d i f f e r e n t  p r o p o r t i o n s  of v a r i o u s  i n g r e d i e n t s  like g r o u n d n u t ,  

s e s a m e ,  g r e e n  gram, b u t t e r ,  s k i m  m i l k  p o w d e r  a n d  s u g a r  

b e s i d e s  ragi flour. T h e s e  ragi b i s c u i t s  w e r e  w e l l  a c c e p t a b l e  

by p r e - s c h o o l  c h i l d r e n .

M i l k  s u b s t i t u t e s  b a s e d  on g r o u n d  n u t s  a n d  s o y a  

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

p r o m o t e  g r o w t h  in c h i l d r e n  ( S u b b u 1a k s h m i , 1990). E n r i c h e d

t a p i o c a  m a c a r o n i ,  u t r o  m a c a r o n i  a n d  n u t r o  b i s c u i t s  a r e  o t h e r
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few v e g e t a b l e  p r o t e i n  w e a n i n g  m i x e s  d e v e l o p e d .  N a t i o n a l  

I n s t i t u t e  of N u t r i t i o n  (1981) h a s  d e v e l o p e d  w e a n i n g  foods 

like b a j r a  i n f a n t  food, S a j i n a  a n d  G e h u n a a n d  t h e s e  m i x e s  

are a l s o  f o u n d  to be n u t r i t i o n a l l y  g o o d  in th a t  t h e y  are 

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

(4) P o p u l a r i s a t i o n  of U e a n i n g  foods

J e l l i f f e  (1967) w a s  o n e  of t h e  first to p o p u l a r i s e  

the c o n c e p t  of raultimixes. C h a u d a r i  (196 4 )  d e m o n s t r a t e d  

th a t  a c o o k e d  t r i p l e  m i x  of c h i c k p e a  flour, local g r eens, 

j a g g e r y  ( 2 : 1 : 1 )  w a s  we l l  t o l e r a t e d  by c h i l d r e n  s u f f e r i n g  

fr o m  s e v e r e  p r o t e i n  e n e r g y  m a l n u t r i t i o n .  ICNR (1974) 

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

p r o g r a m m e  c o v e r i n g  2540 c h i l d r e n  u n d e r  3 y e a r s  old to 

d e m o n s t r a t e  the b e n e f i c i a l  e f f e c t s  of s u p p l e m e n t a r y  f e e d i n g  

on t h e  h e a l t h  of the c h i l d r e n .  A s i g n i f i c a n t l y  lower 

p r e v a l e n c e  of s e v e r e  forms of P E M  w a s  r e p o r t e d  in the 

e x p e r i m e n t a l  areas.

Ki elman«kgj((l 982) h a s  s t a t e d  th a t  the n u t r i t i o n  

s u p p l e m e n t a t i o n  to p r e - s c h o o l  c h i l d r e n  c a n  s i g n i f i c a n t l y  

r e d u c e  the m o r t a l i t y  e s p e c i a l l y  t h o s e  of t h e  w e a n i n g  age 

a n d  o v e r a l l  g r o w t h  of t h e  c h i l d r e n  c a n  be i m p r o v e d  by 

n u t r i t i o u s  s u p p l e m e n t a t i o n .  K i n g  et^ al^. ( 1967 ) 

e v a l u a t e d  the r e s p o n s e  of p r e - s c h o o l  c h i l d r e n  to h i g h  

i n t a k e s  of c e r e a l  - b e a n s  m i x t u r e  a n d  the r e s u l t s  i n d i c a t e d
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that all the m i x t u r e s  s i g n i f i c a n t l y  i n c r e a s e d  w e i g h t  over 

the s t a n d a r d ,  s k i n  fold t h i c k n e s s ,  s e r u m  p r o t e i n ,  and s e r u m  

a l b u m i n .  S w a m i n a t h a n  (1975) h a d  m a d e  an e v a l u a t i o n  on 

s u p p l e m e n t a r y  foods b a s e d  on o i l s e e d s  for i n f a n t s  a n d  the 

r e s u l t s  i n d i c a t e d  that s u p p l e m e n t a r y  foods b a s e d  on oil 

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

an infant. D e s i k a c h a r  (1983) d e v e l o p e d  a f o r m u l a  b a s e d  on 

maiz e ,  ragi, a n d  g r e e n  g r a m  a n d  t e s t e d  on s i x  m o n t h  old 

b a b i e s  in h o s p i t a l s  a n d  f o u n d  a g o o d  g r o w t h  p r o m o t i n g  value.

E f f e c t  of l o w  cost s u p p l e m e n t a r y  f o ods on 

n u t r i t i o n a l  s t a t u s  of p r e - s c h o o l  c h i l d r e n  w a s  s t u d i e d  by 

N i n a v e  a n d  S h a s t r i  (1987) a n d  the r e s u l t s  i n d i c a t e d  that 

t h e r e  was a c l e a r  cut c h a n g e  in p h y s i c a l  a c t i v i t y ,  m e n t a l  

a l e r t n e s s  and b i o c h e m i c a l  p a r a m e t e r s .  D u m n  ejt al . ( 19 6 7 ) 

c o n d u c t e d  f e e d i n g  t r i a l s  w i t h  I n d i a n  m u l t i p u r p o s e  food on 

p r e - s c h o o l  c h i l d r e n  for m o r e  t h a n  s i x  m o n t h s  and it was 

f ou n d  that the a v e r a g e  g r o w t h  in b o t h  h e i g h t  a n d  w e i g h t  was 

g r e a t e r  in the e x p e r i m e n t a l  grou p .

D e v a d a s  et^ al^. (1984) c o n d u c t e d  < t f p e d i n g  t r i a l s  on 

i n f a n t s  b y  g i v i n g  l o w c o s t  i n d i g e n e o u s  d i e t s  b a s e d  on ri c e  

and ragi for a p e r i o d  of four years, a n d  the r e s u l t s  s h o w e d  

that h e i g h t ,  w e i g h t ,  a r m  a n d  c h e s t  c i r c u m f e r e n c e s  a n d  the 

c l i n i c a l  p i c t u r e  of t h e s e  c h i l d r e n  w e r e  b e t t e r  th a n  t h o s e  

c o n t r o l l e d  c o u n t e r  p a r t s .  Puri jst ajL.(1983) o b s e r v e d  that



a f t e r  c o n d u c t i n g  the f e e d i n g  e x p e r i m e n t  w i t h  a s u p p l e m e n t a r y  

food, the c h i l d r e n  f i l l e d  t h e s e  c a l o r i e  g a p  by g a i n i n g  b o d y  

w e i g h t .  In a n  e x p e r i m e n t  on i n f a n t s  in the a g e  g r o u p  of six 

m o n t h s  to one ye a r  food f o r m u l a t i o n  b a s e d  on g e r m i n a t i o n  of 

s o y a - b e a n  flour, ri c e  f l a k e s  flour, b a n a n a  f l o u r  and 

g e r m i n a t e d  g r e e n  g r a m  flour, w h e n  fed for a p e r i o d  of two 

m o n t h s  r e s u l t e d  in b o d y  w e i g h t  g a i n  f r o m  400 g r a m s  to 1 Kg 

in in f a n t s .  N u t r i c i o n  (1989) c o n d u c t e d  f e e d i n g  s t u d i e s  on 

i n f a n t s  b y  g i v i n g  a b o u t  30 k i l o  c a l o r i e s  p e r  k i l o g r a m  b o d y  

w e i g h t  and f o u n d  a g a i n  in b o d y  w e i g h t  for all t h e  infants.

Kamalanathan6t-e&( 1 9 70 ) c o n d u c t e d  a s t u d y  at a 

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

a n d  f o u n d  an i m p r o v e m e n t  in h e i g h t ,  b o d y  w e i g h t  and 

h a e m o g l o b i n  c o n t e n t .  C h a n d a  (198 0 )  r e p o r t e d  that in the 

s l u m  a r e a s  of C a l c u t t a  w h e r e  p r e - s c h o o l  c h i l d r e n  w e r e  fed

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

c h i l d r e n  in t h i r d  d e g r e e  m a l n u t r i t i o n  a f t e r  p a r t i c i p a t i o n  in 

the p r o g r a m m e .  J o g i n d e r  S i n g h  _et a2..(1980) b y  c o n d u c t i n g  a 

f e e d i n g  tri a l  w i t h  a m a i z e  b a s e d  s k i m  m i l k  s u p p l e m e n t a r y  

food a m o n g  p r e - s c h o o l  c h i l d r e n  s h o w e d  a g a i n  in w e i g h t

m o r e  t h a n  25 p e r  cent c o m p a r e d  to t h o s e  fed on m a i z e  alone. 

ICMR (1984) b a s e d  on the s t u d i e s  c o n d u c t e d  at H y d e r a b a d

fou n d  that s u p p l e m e n t a r y  food b a s e d  w h e a t  flour, g r e e n  g r a m

m i x  g i v e n  to p r e - s c h o o l  c h i l d r e n  s h o w e d  h i g h e r  m e a n  v a l u e s  

of h e i g h t s  a n d  w e i g h t s .
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K a u r  a n d  B h a t  ( 1 9 7 9 )  s t u d i e d  t h e  e f f e c t  of a 

s u p p l e m e n t a r y  f e e d i n g  p r o g r a m m e  on t h e  n u t r i t i o n a l  s t a t u s  of 

the p r e - s c h o o l  c h i l d r e n  t h e  t h e  s t u d y  i n d i c a t e d  that the 

e x p e r i m e n t a l  g r o u p  h a d  a n  i m p r o v e d  c l i n i c a l  p i c t u r e  at the 

end of the f e e d i n g  t r i a l ,  s h o w i n g  an i n c r e a s e  in h e i g h t ,  

w e i g h t  a r m  c i r c u m f e r e n c e  a n d  h a e m o g l o b i n  l e vels.

A s t u d y  c o n d u c t e d  b y  I n d o - D u t c h  P r o j e c t  for c h i l d  

w e l f a r e  ( 1 9 7 7 )  at H y d e r a b a d  a f t e r  g i v i n g  a s u p p l e m e n t a r y  

food c a l l e d  H y d e r a b a d  m i x  f o u n d  th a t  t h e r e  w a s  an i n c r e a s e  

in w e i g h t  at t h e  end of f o u r t h  w e e k ,  r e d u c t i o n  of o e d e m a  

flu i d  f r o m  fir s t  w e ek, i m p r o v e m e n t  in m e n t a l  c h a n g e s ,  and 

s u b s i d e n c e  of d i a r r h o a e  a n d  p u f f i n e s s  of fa c e  in the s e c o n d  

w e e k .

N a g a m m a l  ( 1 9 8 9 )  c o n d u c t e d  a s t u d y  on t h e  i m p a c t  of 

a r a g i  b a s e d  fo o d  s u p p l e m e n t  on t h e  n u t r i t i o n a l  s t a t u s  of 

p r e - s c h o o l  c h i l d r e n  in t h e  r u r a l  a r e a s  of T r i v a n d r u m  

D i s t r i c t  a n d  f o u n d  t h a t  t h e r e  w a s  an i n c r e a s e  in t h e  w e i g h t  

for a g e  p r o f i l e  of t h e  e x p e r i m e n t a l  g r o u p  c h i l d r e n .

F i e l d  t r i a l s  on a w e a n i n g  fo o d  b a s e d  on r a g i f l o u r  

p r o v e d  t h a t  the f o o d  m i x  w a s  w e l l  a c c e p t a b l e  to the 

c h i l d r e n  a n d  m o t h e r ’s ( J e s s y  P h i l i p  1988). S i m i l a r  r e s u l t s  

w e r e  o b t a i n e d  for a w e a n i n g  m i x  of b a n a n a  f l o u r  e v o l v e d  by 

S h e e l a  P r a s a d  (1988).



MATERIALS AND METHODS



M A T E R I A L S  A N D  M E T H O D S .

s u p p l e m e n t a r y  food on the n u t r i t i o n a l  s t a t u s  of i n f a n t s” was 

u n d e r  taken.

(a) to a s s e s s  the e x i s t i n g  i n f a n t  f e e d i n g  p r a c t i c e s  

p r e v a l e n t  a n d  to l o c a t e  the d e f e c t s .

(b) to i n t r o d u c e  a b a n a n a  b a s e d  s u p p l e m e n t a r y  food in 

the d i e t a r i e s  of s e l e c t e d  infants.

(c) to s t u d y  the e f f e c t  of the a b o v e  s u p p l e m e n t a r y  

food on the n u t r i t i o n a l  s t a t u s  of the inf a n t s .

I . A r e a  of s t u d y .

T h e  A r e a  a r o u n d  V e l l a y a n i  c a m p u s  w h i c h  b e l o n g  to

K a l l i y o o r  P a n c h a y a t  w a s  s e l e c t e d  for the study.

I I . P l a n  o f act i o n .

P l a n  of a c t i o n  of the p r e s e n t  s t u d y  c o m p r i s e d L

(1) A b a s e  line s u r v e y  a m o n g  s e l e c t e d  f a m i l i e s  to

e l i c i t  i n f o r m a t i o n  on t h e  s o c i o - e c o n o m i c

b a c k g r o u n d ,  food c o n s u m p t i o n  p a t t e r n  a n d  e x i s t i n g  

i n f a n t  f e e d i n g  p r a c t i c e s .

(2) S e l e c t i o n  of s i x  m o n t h ’s o l d  i n f a n t s  of the s a m e  

s o c i o - e c o n o m i c  a n d  h e a l t h  b a c k g r o u n d  for the 

e x p e r i m e n t a l  a n d  c o n t r o l  group.

A s tu dy  on the  ’’ Impact o f  banana  based
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(3) P r e p a r a t i o n  of b a n a n a  b a s e d  s u p p l e m e n t a r y  food at

the l a b o r a t o r y  for t h e  fie l d  e x p e r i m e n t  to be

c o n d u c t e d  for s i x  m o n t h s .

(4) C o n d u c t i n g  a f e e d i n g  t r i a l  a m o n g  i n f a n t s  to test

the a c c e p t a b i l i t y  of the b a n a n a  b a s e d

s u p p l e m e n t a r y  food b e f o r e  s t a r t i n g  the

e x p e r i m e n t .

(5) C o n d u c t i n g  t h e  f e e d i n g  e x p e r i m e n t  for s i x  m o n t h s

at the fie l d  level.

(6) R e c o r d i n g  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  at r e g u l a r

i n t e r v a l s .

(7) C o n d u c t i n g  c l i n i c a l  s t u d i e s  o n c e  in a m o n t h  w i t h

th e  h e l p  of a q u a l i f i e d  p h y s i c i a n  for a c o n t i n u o u s  

p e r i o d  of s i x  m o n t h s  f r o m  the s t a r t i n g  of the

f i eld t r i a l .

Ill C o n d u c t  of the s t u d y

(1) S e l e c t i o n  of s a m p l e s  for b a s e l i n e  s u r v e y

S e v e n t y  five f a m i l i e s  w i t h  at l e a s t  o n e  c h i l d

b e l o w  the a g e  of one, w e r e  s e l e c t e d  for the s t u d y

b a s e d  on a p i l o t  s u r v e y  a m o n g  t h e  f a m i l i e s .
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( 2 )  M e h h q d s  o s ]  e c t u d  t o t '  t h e  s t u d y
T h e  d a t a  w e r e  c o l l e c t e d  f r o m  m o t h e r s  by I n t e r v i e w  

m e t h o d  t h r o u g h  h o u s e  v i s i t s .  I n t e r v i e w  m e t h o d  was 

a d o p t e d  of face to f a c e  v e r b a l  e x c h a n g e .  M o r e  

o v e r  th i s  is a s y s t e m a t i c  m e t h o d  t h r o u g h  w h i c h  a 

p e r s o n  c a n  e n ter m o r e  or less i m a g i n a t i v e l y  into 

the inn e r  li f e  of a c o m p a r i t i v e  s t r a n g e r  ( D e v a d a s  

a n d  K u l a n d a i v e l  1975)

(3) D e v e l o p m e n t  of t o o l s

To e l i c i t  i n f o r m a t i o n  r e g a r d i n g  t h e  s o c i o - e c o n o m i c  

b a c k g r o u n d ,  food c o n s u m p t i o n  p a t t e r n  a n d  e x i s t i n g  

i n f a n t  f e e d i n g  p r a c t i c e s  of the f a m i l i e s  s u i t a b l e  

q u e s t i o n n a i r e  w a s  d e v e l o p e d .  T h e  s c h e d u l e s  

d e v e l o p e d  w e r e  f r a m e d  in s u c h  a w a y  to c o l l e c t  

d e t a i l s  r e g a r d i n g  the s o c i o - e c o n o m i c  s t a t u s ,  si z e  

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

p r a c t i c e s ,  i n t r o d u c t i o n  of s u p p l e m e n t a r y  foods, 

a g e  of w e a n i n g ,  r e s t r i c t i o n  of f o o d s  to i n f a n t s  

d u r i n g  s p e c i a l  c o n d i t i o n s  like i l l n e s s  etc. The 

q u e s t i o n n a i r e  was p r e - t e s t e d  a n d  is p r e s e n t e d  in 

A p p e n d i x - I



(IV) S e l e c t i o n  of the i n f a n t a  for e x p e r i m e n t a l  and 

c o n t r o l  g r o u p

(a) S e l e c t i o n  of a n g a n v a d i

A list of a n g a n w a d i e s  a v a i l a b l e  at a r a d i u s  of 

eig h t  k i l o m e t e r s  of t h e  c a m p u s  w a s  

T h e r e  w e r e  eig h t  a n g a n w a d i e s  u n d e r  t h e

P a n c h a y a t  of w h i c h ,  o n e  a n g a n w a d i  w a s

/
w h e r e  in m o s t  of the m o t h e r 1®  of the 

f a m i l i e s  h a d  e n r o l l e d  as b e n e f i c i a r i e s  o 

f e e d i n g  p r o g r a m m e .  T h e  m o t h e r ’s w e r e  

b r i n g  t h e i r  i n f a n t s  to the a n g a n w a d i  so 

t h e C s P°t f e e d i n g  c o u l d  be c o n d u c t e d  at 

b y  t h e  i n v e s t i g a t o r .

(b) S e l e c t  ion o f i n f a n t s

R e g u l a r i t y  in a t t e n d a n c e  of the 

s i m i l a r i t y  in s o c i o - e c o n o m i c  b a c k g r o u n d  

f r o m  6 to 7 m o n t h s  for i n f a n t s  w e r e  the 

for t h e  s e l e c t i o n  of t h e  s a m p l e .  F i f t e e n  i n f a n t s  

a c t e d  as e x p e r i m e n t a l  g r o u p  a n d  f i f t e e n  i n f a n t s  

of t h e  s a m e  e c o n o m i c  g r o u p  a c t e d  as c o n t r o l .

(V) A r r a n g e m e n t  for t h e  c o n d u c t  of f e e d i n g  t r i a l s

(a) F o m u l a t i o n  of b a n a n a  b a s e d  food s u p p l e m e n t

A w e a n i n g  food u s i n g  b a n a n a  f l o u r  as a b a s e

3C

p r e p a r e d . 

K a l 1 iyoor 

s e l e c t  ed 

s e l e c t e d  

f t h e  ICDS 

a s k e d  to 

t h a t  on- 

a n g a n w a d i

m o t h e r  

a n d  age 

c r i t e r i a



f o r m u l a t e d  a n d  s t a n d a r d i s e d  b y  S h e e l a  P r a s a d  

(1988) w a s  u s e d  for t h e  f e e d i n g  t r i a l  in the

p r e s e n t  s t u d y .  T h e  i n g r e d i e n t s  s e l e c t e d  for the 

w e a n i n g  food in t h e  a b o v e  e x p e r i m e n t  w e r e  b a s e d  on 

the local a v a i l a b i l i t y ,  n u t r i t i o n a l  value,

e c o n o m i c  s i g n i f i c a n c e ,  s h e l f  li f e  q u a l i t i e s ,  

a c c e p t a b i l i t y ,  e a s i n e s s  for p r o c e s s i n g  and 

d i g e s t a b i 1 i t y . A c c o r d i n g l y  b a n a n a  flour, s e s a m e ,  

h o r s e g r a m ,  a n d  s k i m  m i l k  p o w d e r  in the p r o p o r t i o n  

3 0 : 2 0 : 3 0 : 2 0  r e s p e c t i v e l y  w h i c h  h a s  g o t  the h i g h e s t  

d i g e s t a b i 1 ity a n d  b i o l o g i c a l  v a l u e  a n d  p r o t e i n

e f f i c i e n c y  r a t i o  w e r e  c h o s e n  as the m u l t i m i x  in 

the p r e s e n t  study.

(b) P r e p a r a t i o n  of t h e  m u l t i m i x .

For the p r e p a r a t i o n  of t h e  m u l t i m i x ,  b a n a n a  

( N e n d r a n )  w a s  p u r c h a s e d  f r o m  the local m a r k e t .

T h e  u n r i p e  b a n a n a  fruit w a s  p e e l e d  a n d  t h e n  s l i c e d  

an d  d r i e d  at an o v e n  t e m p e r a t u r e  of 60° C.

U h e n  the fruit w a s  c o m p l e t e l y  d r i e d  it was 

p o w d e r e d  a n d  s i e v e d  f o l l o w i n g  the p r o c e d u r e  

r e c o m m e n d e d  b y  S n e h a l a t h a  (1985).

H o r s e g r a m  o b t a i n e d  f r o m  t h e  loc a l  m a r k e t  was 

c l e a n e d  of i m p u r i t i e s  w a s h e d  in w a t e r  a n d  s o a k e d  for

e i g h t e e n  h o u r s .  It w a s  t h e n  s p r o u t e d  f o l l o w i n g  the

3C
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p r o c e d u r e  r e c o m m e n d e d  b y  R a j a l e k s h m i  (1974). T h e  s o a k e d  

g r a i n s  w e r e  t i e d  In a m o i s t  m u s l i n  c l o t h  k e p t  on a p l a t e  and 

c o v e r e d  w i t h  a l a r g e  i n v e r t e d  p a n  so as to k e e p  the 

t e m p e r a t u r e  u n i f o r m .  T h e  g e r m i n a t e d  g r a i n  w a s  t h e n  d r i e d  in 

the sun, r o a s t e d ,  m i l l e d  a n d  s i e v e d .

G o o d  q u a l i t y  ( w h i t e )  s e s a m e  w a s  p u r c h a s e d  f r o m  the 

local m a r k e t  a n d  w a s  c l e a n e d  to r e m o v e  all t h e  i m p u r i t i e s  it 

w a s  t h e n  d r i e d ,  r o a s t e d  a n d  p o w d e r e d .

T h e  a b o v e  t h r e e  p o w d e r e d  i n g r e d i e n t s  w e r e  r o a s t e d  

s e p a r a t e l y  a n d  s k i m  m i l k  p o w d e r  w e r e  m i x e d  in t h e  w e i g h e d  

q u a n t i t i e s  as p e r  t h e  r e c o m m e n d e d  c o m b i n a t i o n .

D u r i n g  the e x p e r i m e n t a l  p e r i o d ,  e v e r y  m o n t h  90 

k i l o  g r a m s  of m u l t i m i x  w a s  p r e p a r e d  by the i n v e s t i g a t o r  by 

p r o c e s s i n g  42 k i l o g r a m s  of b a n a n a  flour, 30 k i l o g r a m s  of 

h o r s e  g r a m  p o w d e r  a n d  18 k i l o g r a m s  of s e s a m e  p o w d e r .

(c) C o n d u c t  ing f e e d i n g  t r i a l s  a m o n g  i n f a n t s .

Q u a n t i t y  of the w e a n i n g  food p e r  i n f a n t  was 

c a l c u l a t e d  b a s e d  on t h e  b o d y  w e i g h t  of t h e  i n f a n t s  

as p e r  ICMR r e c o m m e n d e d  a l l o w a n c e .  O n e  t h i r d  

( l / 3 r d )  of t h e  t o t a l  p r o t e i n  r e q u i r e m e n t  w a s  met 

p e r  s e r v i n g  of the w e a n i n g  food. D e t a i l e d

c a l c u l a t i o n  of t h e  r e q u i r e d  q u a n t i t y  of w e a n i n g  

f o o d / i n f a n t  is g i v e n  in A p p e n d i x  II.
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T h e  w e a n i n g  m i x t u r e  w a s  p r e p a r e d  In the form of a 

p o r r i d g e  s w e e t e n e d  w i t h  s u g a r  o n e  p a r t  of t h e  w e a n i n g  

f o r m u l a  w a s  m i x e d  w i t h  t h r e e  p a r t s  of hot w a t e r  to m a k e  a 

b l a n d  p o r r i d g e .  T h e  w e a n i n g  f o r m u l a  w a s  p r e p a r e d  at 

a n g a n w a d i  a n d  w a s  s e r v e d  to the i n f a n t s  as on t h e  spot

f e e d i n g .

B e f o r e  s t a r t i n g  the a c t u a l  f e e d i n g  e x p e r i m e n t  

a c c e p t a b i l i t y  of t h e  w e a n i n g  m i x t u r e  b y  t h e  e x p e r i m e n t a l  

g r o u p  c h i l d r e n  w a s  c o n d u c t e d  for a p e r i o d  of s e v e n  days. 

R e s p o n s e s  of t h e  y o u n g  c h i l d r e n  c o u l d  n o t  be a c c u r a t e l y ,  

r e c o r d e d  u s i n g  a s c o r e  c a r d  a n d  h e n c e  it w a s  left to the 

d i s c r e t i o n  of t h e  i n v e s t i g a t o r  to d e c i d e  if a c h i l d  " l i k e d” 

or " d i s l i k e d”. For th i s  e a c h  c h i l d  w a s  fed a t e a s p o o n  full

of t h e  p o r r i d g e  b y  the m o t h e r  a n d  h i s  r e a c t i o n s  to t h e  food

w a s  o b s e r v e d  a n d  r e c o r d e d  as p l e a s a n t  ' or u n p l e a s a n t

e x p r e s s i o n .  T h e  p l e a s a n t  e x p r e s s i o n  m a y  d e n o t e  a c c e p t a n c e  

w h i l e  the u n p l e a s a n t  e x p r e s s i o n  a r e f u s a l .  H i s  a c c e p t a n c e  

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

his m o u t h  for a s e c o n d  m o u t h f u l  of t h e  food, t h i s  w a s  al s o  

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

a m o n g  e x p e r i m e n t a l  g r o u p  c h i l d r e n  w a s  c o n t i n u e d  for a p e r i o d  

of one w e e k  a n d  a s s u r e d  that no d i g e s t a b i 1 ity d i s t u r b a n c e s  

or d i s c o m f o r t  w a s  c a u s e d  to the i n f a n t s  d u e  to t h e  n e w  food 

i n t r o d u c e d .



F e e d i n g  T r i a l





(VI) A s c e r t a i n i n g  t h e  n u t r l t  ion a l  s t a t u s  of t h e  i n f a nts 

t h r o u g h o u t  t h e  t r i a l .

U h e n  t h e  i n f a n t  of the e x p e r i m e n t a l  g r o u p  b e c a m e  

a c c u s t o m e d  w i t h  the w e a n i n g  food a f t e r  o n e  w e e k  ,the 

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

E v e r y d a y  t h e  p o r r i d g e  w a s  p r e p a r e d  at t h e  a n g a w a d i  a n d  w a s

fed to t h e  i n f a n t s  b y  t h e  m o t h e r ' s  u n d e r  t h e  d i r e c t

s u p e r v i s i o n  of t h e  i n v e s t i g a t o r  ( F i g . l ) .  R e c o r d s  of the 

d a i l y  a t t e n d a n c e  a n d  food i n t a k e  w a s  m a i n t a i n e d .  B e f o r e  

s t a r t i n g  t h e  f e e d i n g  e x p e r i m e n 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  

w e r e  t a k e n  for b o t h  t h e  e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p  

i nf a n t s .  A n t h r o p o m e t r y  h a s  b e e n  a c c e p t e d  as a n  i m p o r t a n t  

tool for a s s e s s m e n t  of n u t r i t i o n a l  s t a t u s ,  p a r t i c u l a r l y  of 

g r o w i n g  c h i l d r e n  b y  V i j a y a r a g h a v a n  ( 1 987). A c c o r d i n g  to 

C h e n  et^ al_ . (197 8 )  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  are 

i n t e r n a t i o n a l l y  a c c e p t e d  s y s t e m  for c l a s s i f y i n g  p r o t e i n  

e n e r g y  m a l n u t r i t i o n  a n d  it w i l l  a c c u r a t e l y  p o r t r a y  the 

n a t u r e ,  s e v e r i t y  a n d  p r e v a l e n c e  of t h e  p r o b l e m .  In th i s  

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

c i r c u m f e r e n c e ,  h e a d  a n d  c h e s t  c i r c u m f e r e n c e  w e r e  m e a s u r e d  

a n d  the p r o c e d u r e  for t a k i n g  t h e s e  b o d y  m e a s u r e m e n t s  is 

g i v e n  in A p p e n d i x  III.

A c c o r d i n g  to S w a m i n a t i o n  ( 1 9 8 6 )  c l i n i c a l

e x a m i n a t i o n  is the m o s t  i m p o r t a n t  p a r t  of n u t r i t i o n a l



(2) Measuring Crown heal length (Height)

(3) M e a s u r i n g Weight





Measuring Chest circumference

M e a s u r i n g  H e a d  c i r c u m f e r e n c e





(6 ) M e a s u r i n q  Mid jr-™.
9 nid a r m  c i r c u m f e r e n c e





<7> C o n d u c t i n g  C i i n i c a l  E *am inat
ion
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a s s e s s m e n t  as d i r e c t  i n f o r m a t i o n  of s i g n s  a n d  s y m p t o m s  of 

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

s t u d y  the i n v e s t i g a t o r  w i t h  the h e l p  of a q u a l i f i e d  

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

a m o n g  e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p  i n f a n t s  b e f o r e  s t a r t i n g  

the a c t u a l  f e e d i n g  trial. T h e  c l i n i c a l  e x a m i n a t i o n  was 

c o n d u c t e d  e v e r y  m o n t h  for the i n f a n t s  b e l o n g i n g  to the 

e x p e r i m e n t a l  grou p .  T h e  p r o f o r m a  p r e p a r e d  a n d  u s e d  for 

c l i n i c a l  a s s e s s m e n t  a n d  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  is 

p r e s e n t e d  in A p p e n d i x  IV.

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  a n d  c l i n i c a l

a s s e s s m e n t  of all i n f a n t s  w e r e  c a r r i e d  out for e v e r y  m o n t h  

for a p e r i o d  of s i x  m o n t h s  w h e n  the e x p e r i m e n t a l  g r o u p  w e r e  

p r o v i d e d  w i t h  t h e  m u l t i m i x  (Fig. 2 to 8)

(VII) S t a t i s t i c a l  t r e a t m e n t  of t h e  d a t a  c o l l e c t e d

D a t a  c o l l e c t e d  w e r e  s t a t i s t i c a l l y  t r e a t e d  as d e t a i l e d

b e l o w .

(i) T h e  s i g n i f i c a n c e  of t h e  i n c r e a s e  in

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  a n d  the n u t r i t i o n a l  

s t a t u s  of t h e  e x p e r i m e n t a l  g r o u p  a f t e r  the 

e x p e r i m e n t  w a s  a s c e r t a i n e d  by u s i n g  t h e  p a i r e d  t- 

test f ormula.



4C

(ii)

(iii)

t 151
n - i  Sd/fJTT

A  c o m p a r i s o n  of the n u t r i t i o n a l  s t a t u s  of the 

e x p e r i m e n t a l  c r o u p  and c o n t r o l  c r o u p  on t h e  b a s i s  

of v a r i a t i o n  in 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  w e r e  

a s c e r t a i n e d  u s i n g  t h e  s t u d e n t ’s t - t e s t

L e (n - 1 ) — =------

\

s  2 + s  e
D 1 a g 

n-i

A c o m p a r i s o n  of 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  of 

t h e  e x p e r i m e n t a l  g r o u p  w i t h  ICMR s t a n d a r d s  (1989) 

w e r e  c o m p a r e d  a n d  a s c e r t a i n e d  b y  u s i n g  s t u d e n t ’s 

t - t e s t  f o rmula.

n - i
l x ~a l 

S/frTT
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R E S U L T S

R e s u l t s  of the p r e s e n t  i n v e s t i g a t i o n  e n t i t l e d

" I m p a c t  of b a n a n a  b a s e d  s u p p l e m e n t a r y  food on the

n u t r i t i o n a l  s t a t u s  of i n f a n t s” a r e  p r e s e n t e d  u n d e r  the 

f o l l o w i n g  h e a d i n g s .

I. F a m i l y  b a c k  g r o u n d  of the s e l e c t e d  i nfants.

II. N u t r i t i v e  v a l u e  of the b a n a n a  b a s e d  s u p p l e m e n t a r y  food.

III. A c c e p t a b i l i t y  of the b a n a n a  b a s e d  s u p p l e m e n t a r y  food.

IV. C o n d u c t  of t h e  f e e d i n g  trial.

V. G r o w t h  p a t t e r n  of t h e  i n f a n t s  g i v e n  the b a n a n a  b a s e d  

s u p p l e m e n t a r y  food.

I . F a m i l y  b a c k  g r o u n d  of t h e  s e l e c t e d  i n f a n t s .

F a m i l i e s  of 75 i n f a n t ’s w e r e  s e l e c t e d  at r a n d o m  

an d  the m o t h e r ’s of all t h e s e  75 i n f a n t’s w e r e  i n t e r v i e w e d  

to get i n f o r m a t i o n  on t h e i r  f a m i l y  b a c k  g r o u n d .  All t h e  75

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

a g r i c u l t u r e  (53.4 p e r c e n t )  s t o n e  b r e a k i n g  (17.3 p e r c e n t )  

co i r  w o r k  (13.3 p e r c e n t ) ,  b u s i n e s s  (5.3 p e r c e n t ) ,  and 

g o v e r n m e n t  job (10.7 p e r c e n t )

F a m i l y  p a r t i c u l a r s  li k e  r e l i g i o n ,  caste, f a m i l y  

size, e d u c a t i o n a l  s t a t u s  of p a r e n t s  a n d  e c o n o m i c  s t a t u s ,  

w e r e  c o l l e c t e d  to a s c e r t a i n  the s o c i o - e c o n o m i c  b a c k  g r o u n d  

of the f ami lies.



Table— 1
Social Status of the families

mi ly size EducationojLstatus of f a t h e r E d u c a t i o n a l s t atus of m o t h e r

all 
mi 1 y 
-4) 
ibe r s

L a r g e  
F a m i l y  
(5-10) 
m e m b e r s

Total
»

I l l i 
t e r a 
te

P r i m
a r y

- M i d 
dl e

Hi g h
s c h 
ool

C o l 
lege

T o t a l  I 1 1 i 
t e r a  
te

P r i m 
a r y

M i d 
dle

High 
s ch- 
ool

C o l 
lege

T o t a l

17
7)

36
(48)

53
(70.7)

- 3
(4)

8
(10.7)

2 2  
(29.3)

2 0  
(26.7)

53 
(70.7)

1
(1.3)

7
(9.3)

40
(53.3)

5
(6.7)

S 3
( 7 0 . 7

10
.3)

10 
(13.3)

2 0
(26.6)

- - - 11 
(14.6)

9 
( 12)

2 0  
(26.6)

- 3
(4)

10 
(13.3)

7
(9.3)

2 0
( 2 6 . 6

- 2
(2.7)

2
(2.7)

- - 1
(1.3)

1
(1.3)

- 2
(2.7)

- 2
(2.7)

- - 2
(2.7

17 
. 1)

48
(63.9)

75 
( 100) i

3
(4)

9 
(12)

34
(45.2)

29
(38.7)

7 5  
( 100)

1
(1.3)

12 
( 10)

50 
(66.6)

•12 
( 16)

75 
( 100)

I

20 12 3 2 .. _. 2 0 12 3 2 28 4 3 2

26.7) ( 16) (42.7) (26.6) ( 16) (42.6) (37.3) (5.3) ( 4 2 . 6

7
(9.3)

36
(48)

43
(57.3)

— 8
(10.6)

31
(41.3)

4
(5.3)

43
(57.3)

— — 38
(50.6)

5
(6.6)

4 3
( 5 7 . 3

2 7
36)

48
(64)

75 
(100) - -

8
(10.6)

51 
(67.9)

16 
(21.3)

75
(100) — -

66
(88)

9 
( 12)

75 
( 100)

Numbers in p a r a n t h e s t s  i n d i c a t e s  p e r c e n t a g e
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Table-2 Composition of the families surveyed

S i z e  of the f a m i l y sex N u m b e  r of p e r s o n s T o t a l

N u m b e r  of a d u l t s Mai e 9 0 (22.78) 190
a b o v e  (18 y e a r s ) F e m a l e 100 (25.31) (48.1)

N u m b e r  of a d o l e s c e Mai e 4 (1.01) 10

nts ( 1 1 - 1 7  years) F e m a l e 6 (1.51) (2.53)

N u m b e r  of c h i l d r e n Mai e 8 (2.03) 45
b e t w e e n ( 6 - 1 0  years) F e m a l e 37 (9.4) (11.4)

N u m b e r  of c h i l d r e n Mai e 25 (6.33) 70
b e t w e e n  (3-5 year s ) F e m a l e 45 ( 1 1 . 3 3  > (17.72)

N u m b e r  of c h i l d r e n M a l e 22 (5.6) 80
belowrf (3 years) F e m a 1e 58 (14.7) (20.25)

T O T A L 3 9 5 100 3 9 5  
( 100)

N u m b e r s  in p a r e n t h e s i s  i n d i c a t e s  p e r c e n t a g e .



Table .3 Economic status of the families.

cn
ro

P a r t i c u l a r s  of 
Income level N u m b e r P e r c e n t a g e A g r i c u l t u r e

I n c o m e  from 
R e a r  ing 
d o m e s t  ic 
a n i m a l s .

Bus iness 
e a r n i n g s

P r o d u c t i o n  
R e c e i p t s  fr o m  A g r i c u l t u r e  & 
p r o p e r t i e s  d o m e s t i c

an i m a 1s .

T o t a l

500 - 8 0 0 43 5 7 . 3 20 5 5 3 10 43

(26.6) (6.6) (6.6) (4) (13.3) (57.3)

801 - 1100 -10 13.3 5 5 _ _ _ 10
(6.6) (6.6) (13.3)

1101 - 1400 5 6 . 7 5 _ — — — 5

(6.6) (6.6)

1401 - 1700 5 6 . 7 5 _ _ — — 5

(6.6) (6.6)

1701 - 2 0 0 0 4 5 . 3 2 2 — — 4

(2.7) (2.7) (5.3)

2000 a n d  a b o v e 8 10.7 6 2 — — — 8

(8) (2.7) ( 1 0 . 6

TOTAL 75 100 43 14 5 3 10 7 5

(57.3) (18.6) (6.6) (4) (13.3) (100)

N u m b e r s  in p a r e n t h e s e s  i n d i c a t e s  p e r c e n t a g e



Table—4 Monthly expenditure pattern for non-food items of 
the families with family size

P a r t i c u l a r s  S M A L L  F A M I L I E S L A R G E  F A M I L I E S

M o n t h  1 y 
( in

e x p e n d i t u r e  
p e r c e n t )

r a n g e M o n t h l y  e x p e n d i t u r e  
( in p e r c e n t )

range

0 - 1 0 1 1- 2 0  21 - 3 0 Total 0 - 1 0 11- 2 0  21--30 Total

C l o t h i n g 2 0
(74.1)

7
(25.9)

- 27
(100)

2 5
(52.1)

2 3
(47.9)

- 48
( 100)

S h e  1 ter 2 7  
(100)

- - 27 
(100)

10 
(20.8)

3 5
(72.9)

3
(6.3)

48
(100)

E d u c a t i o n 19 
(70.4)

8
(29.6)

- 27 
( 100)

40
(83.3)

3
(6.3)

5
(10.4)

48 
( 100)

H e a l t h 21
(77.8)

6
(22.2)

- 27 
( 100)

10
(20.8)

3 0
(62.5)

8
(16.7)

48
( 100)

T r a n s p o r t 10 
(37.1)

17
(62.9)

- 27 
( 100)

3
(6.3)

2 0
(41.7)

25
(52)

48 
(100)

R e c r e a t i o n 10
(37)

— - 10
(37)

10 
(20.8)

2
(4.2)

- 12
(25)

S a v i n g s 15
(55.6)

- - 15
(55.6)

5
(10.4)

- - 5
(10.4)

D e b t s 5
(18.5)

- - 5
(18.5)

- 3 0
(62.5)

- 30
(62.5)

O t h e r s 9
(33.3)

18 
(66.7)

- 27 
( 100)

- 4 0
(83.3)

- 40
(83.3)

R e p a y i n g  
of loans 5

(18.5)
20
(74)

- 25
(92.5)

- 15 
(31.3)

- 15 
(31.3)

Numbers in P a r e n t h e s i s  i n d i c a t e s  p e r c e n t a g e



Table-5

Monthly expenditure pattern for food items

F a m i l y  size

M o n t h l y  Income ---
Smal 1 Large

R a n g e of m o n t h l y  e x p e r d i t u r e  (in p e r c e n t ) G r a n d  t o t a l

4 1 - 5 0 5 1 - 6 0 6 1 - 7 0 Tot a l 4 1 - 5 0 5 1 - 6 0 6 1 - 7 0 Total

5 0 0 - 8 0 0 — 10 — 10 — 20 — 20 3 0
(37.1) (37.1) (41.7) (41.7) (40)

8 0 1 - 1 1 0 0 — 2 — 2 4 6 — 10 •12
(7.4) (7.4) (8.3) (12.5) (20.8) (16)

1 1 0 1 - 1 4 0 0 — — 3 3 _ 2 2 4
I*

7
(11.1) (11.1) (4.2) (4.2) (8.3) (9.3)

•1401-1700 _ 5 — 5 _ — 6 6 11
(18.5) (18.5) (12.5) (12.5) (14.7)

1 7 0 1 - 2 0 0 0 1 2 — 3 _ — 3 3 6
(3.7) (7.4) (11.1) (6.3) (6.3) (8)

2 0 0 0  and
a b o v e - - 4 4 - - 5 5 9

(14.8) (14.8) (10.4) (10.4) ( 12)

Total •1 19 7 27 4 2 8 16 48 75
(3.7) (70.4) (25.9) ( 100) (8.3) ( 5 8 . 4 ) ( 3 3 . 4 ) ( 100) (100)

N u m b e r s  in p a r e n t h e s e s  i n d i c a t e s  p e r c e n t a g e
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c o m p a r a t i v e l y  less t h a n  the s m a l l  f a m i l i e s  of the sa m e  

s o c i o - e c o n o m i c  b a c k  g r o u n d .

As r e v e a l e d  in the t a b l e - 6 ,  rice, ta p i o c a ,

v e g e t a b l e s  and fi s h  w e r e  f o u n d  to be the m a j o r  i t e m s  in

t h e i r  d a i l y  diets.

D a i l y  me a l  p a t t e r n  of t h e  f a m i l i e s  r e v e a l e d  that, 

in g e n e r a l ,  the f a m i l i e s  (80 p e r c e n t )  w e r e  h a b i t u a t e d  to

t h r e e  m e a l s  p e r  day.

In the i n t r a  f a m i l y  d i s t r i b u t i o n  of foods, 

p r e f e r e n c e  w&feSL g i v e n  to the h e a d  of the f a m i l y  b y  66.7

p e r c e n t  of the f a m i l i e s ,  b e i n g  the e a r n i n g  me m b e r .  In this

r e gard, p r e f e r e n c e  for m e m b e r s  of v u l n e r a b l e  c o n d i t i o n  w * A jl_ 

g i v e n  o n l y  by eight p e r c e n t  of the f a m i l i e s  s u r v e y e d .

A n  e n q u i r y  on t h e  fir s t  foods g i v e n  to t h e  n e w 

borns, r e v e a l e d  th a t  m a j o r i t y  of the m o t h e r ’s (74.7 p e r c e n t )  

w e r e  in the h a b i t  of g i v i n g  g o l d  a n d  w a y a m p u  on the first 

d a y  itself. U a t e r  w i t h  h o n e y  (21 . 3  p e r c e n t ) ,  w a t e r  w i t h  

s u g a r  (2.7 p e r c e n t )  a n d  w a t e r  a l o n e - (  1.3 p e r c e n t  ) w e r e  

g i v e n  to i n f a n t s  b y  o t h e r  m o t h e r ' s .  All the m o t h e r ’s w e r e  in 

the h a b i t  of g i v i n g  b r e a s t  m i l k  to i n f a n t’s f r o m  t h e  first 

d a y  o n w a r d s .

As r e v e a l e d  in t a b l e - 7 ,  i n f a n t s  for the first

s i x  m o n t h s  w e r e  fed f r o m  b r e a s t  for m o r e  t h a n  s i x  t i m e s  a



Table - 6 Frequency of the use of different food items by the families.

C o m p o n e n t s  in a b a l a n c e d  D a i l y  
d i e t

M o r e  than 
3 d a y s  in 
a w e e k

L e s s  than 
3 d a y  in 
a we e k

O n c e  in 
a w e e k

O n c e  in 
a m o n t h

Ne ve r Total

Ce reals 
Ri c e

75 
(100)

75
( 100)

Pu 1 se
B e n g a l  g r a m

7
(9.3)

17 
(22.7)

3 5
(46.7)

16
(21.3)

7 5  
( 100)

R o o t s  a n d  tube r s  
Tapi o ca 3 2

(42.6)
2 3

(30.7)
20

(26.7)
75 

( 100)

O t h e r  V e g e t a b l e s 40
(53.3)

3 5
(46.7)

75 
( 100) o

L e a f y  v e g e t a b l e s 5
(6.7)

30
(40)

40
(53.3)

7 5  
( 100)

F r u i t s
B a n a n a 20

(26.6)
3 8
(50.7)

17
(22.7)

75 
( 1 0 0 )

M i l k  and M i l k  p r o d u c t s  
Mi lk 75 

( 100)

7 5  
( 1 0 0 )

F l e s h  foods 
F i s h 75 

( 100)

7 5  
( 100)

N u t s  and oil seeds 
co conut 36

(48)
16
(21.3)

23
(30.7)

75 
( 100)

Numbers in p a r e n t h e s i s  i n d i c a t e s  p e r c e n t a g e .



Table-7 

Infant feeding schedule

M o n t h s F r e q u e n c y  of f e e d i n g  per d a y

6 tim e s 5t imes 4 tim e s 3 tim e s

F i r s t  4 75 75 — —

( 100) ( 100)

5 - 6 70 2 3 —

( 9 3 . 3 ) (2.7) ( 4 )

COlN — 45 20 10
(60) ( 2 6 . 7 ) (13.3)

9 - 10 — 43 18 14
(57.3) (24) (18.7)

11 - 12 — — 68 17
(90.6) (9.3)

13 — — 70 5
(93.8) ( 6 . 7 )

N u m b e r s  in p a r e n t h e s i s  i n d i c a t e s  p e r c e n t a g e



day. S u p p l e m e n t a r y  f o o d s  li k e  c o w ’s m i l k  and a r t i f i c i a l  

m i l k  w h e n  i n t r o d u c e d ,  f r e q u e n c y  of b r e a s t  f e e d i n g  w&4s_ found 

to be r e d u c e d ,  the v a r i a t i o n  b e i n g  6 f e e d i n g s  to 3 f e e d i n g s  

p e r  day. T a b l e  f u r t h e r  r e v e a l s  t h a t  t h e  m o t h e r ’s w e r e  in the 

h a b i t  of b r e a s t  f e e d i n g  t h e i r  b a b i e s  ev e n  a f t e r  c o m p l e t i n g  

one year.

A n o t h e r  n o t a b l e  f e a t u r e  in t h i s  r e g a r d  is that 

n u m b e r  of b r e a s t  f e e d i n g  wa&SLreduced b y  i n c r e a s i n g  the 

i n t e r v a l  b e t w e e n  two f e eds a n d  as r e v e a l e d  in the t a b l e - 8 ,  

i n t e r v a l  b e t w e e n  two fee d s  i n c r e a s e d  f r o m  h a l f  an h o u r  to 

two h o u r s  p e r  d a y  as a g e  a d v a n c e d  f r o m  6 m o n t h s  to one year.

R e a s o n s  for r e d u c i n g  t h e  f r e q u e n c y  of b r e a s t  

f e e d i n g  wdE&JLreduction in t h e  s e c r e t i o n  of b r e a s t  m i l k  (74.7 

p e r c e n t )  d i s i n t e r e s t  of t h e  i n f a n t  (24 p e r c e n t )  a n d  m o t h e r ’s 

e m p l o y m e n t  o u t s i d e  h o m e  (1.33 p e r c e n t ) .

As r e v e a l e d  in t a b e - 9  rice, w h e a t ,  ragi, b e n g a l  

gram, p o t a t o ,  t a p i o c a ,  l e a f y  v e g e t a b l e s ,  b a n a n a  a n d  p a p a y a  

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

last t r i m e s t e r  of the year. M i l k  w*&a_giverf fr o m  6 m o n t h s  

o n w a r d s .  82.7 p e r c e n t  of the m o t h e r ’s w e r e  a d v i s e d  by 

o l d e r  m e m b e r s  of f a m i l y  r e g a r d i n g  the i n t r o d u c t i o n  of 

s u p p l e m e n t a r y  food d u r i n g  i n f a n c y ,  w h i l e  17.3 p e r c e n t  of 

m o t h e r ’s got s i m i l a r  a d v i s e  fr o m  n e i g h b o u r s .



T a b l e - 8

Interval between the feeds

F e e d i n g  I n t e r v a l
nu 11 i /  m  *

H a l f  ho u r O n e  hour Two h o u r s M o r e  than two hours

F i r s t  5 m o n t h s 75
( 100)

6 - 7 — 75 — —

( 100)

8 - 9 _ 5 5 15 10
(73.3) (20) (13.3)

10 - 11 — 35 2 8 50
(46.7) (37.3) (66.7)

12 - 13 — — 25 43
(33.3) (57.3)

N u m b e r s  in p a r e n t h e s i s  i n d i c a t e s  p e r c e n t a g e



Table-9 Types of foods introduced to the infants

M o n t h s
F o o d  items -

6 7 - 9 m o n t h s 9 - 12 m o n t h s

Ce real

Rice - 3 0
(40)

45
(60)

Ulheat - 25
(33.3)

5 0
(66.7)

R a g  i 75 
( 100)

- -

P u 1ses

B e n g a l  g r a m  

R o o t s  & t u b e r s

— 40
(53.3)

35
(46.7)

P o t a t o - 2 0
(26.7)

55
(73.3)

T a p i o c a - 30
(40)

45
(60)

L e a f y  v e g e t a b l e s - - 75 
( 100)

F r u  i t s

B a n a n a - 50 
(66.7)

25
(33.3)

P a p p a y a - - 75 
( 100)

M i l k 75 
( 100)

- -

N u m b e r s  in p a r e n t h e s i s  i n d i c a t e s  p e r c e n t a g e



Too s p i c y  foods a n d  h e a v y  foo d s  like egg and 

g r o u n d  nut w e r e  not g i v e n  to the inf a n t s .  F o o d s  like dal,

a n i m a l  foods, s p i c y  foods a n d  left o v e r  foods w e r e  not g i v e n  

to s i c k  in f a n t s .

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

to all t h e  i n f a n t s  s u r v e y e d .  All the m o t h e r ’s w e r e  f u l l y  

a w a r e  of the i m p o r t a n c e  of t h e  c a r e  to be t a k e n  d u r i n g  

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

r u b b e r  n i p p l e s ,  t e m p e r a t u r e  of the milk, d i s a d v a n t a g e  of air 

b u b b l e  f o r m a t i o n ,  the w a y  in w h i c h  the i n f a n t  is to be h e l d  

d u r i n g  f e e d i n g  a n d  t h e  i m p o r t a n c e  of w a s h i n g  i n f a n t s  m o u t h  

a f t e r  feeding.

1 1 . N u t r i t i v e  v a l u e  of t h e  b a n a n a  b a s e d  s u p p l e m e n t a r y  f o o d .

W h i l e  p r e p a r i n g  b a n a n a  b a s e d  s u p p l e m e n t a r y  food 33 

g r a m s  of s u g a r  for e v e r y  100 g r a m s  of m u l t i m i x  w a s  a d d e d  to 

e n h a n c e  t h e  t a s t e  . N u t r i t i v e  v a l u e  of the b a n a n a  b a s e d  

s u p p l e m e n t a r y  food w a s  c a l c u l a t e d  u s i n g  the F o o d  C o m p o s i t i o n  

T a b l e  of ICNR (1989).



T a b l e - 10

N u t r i t i v e  v a l u e  of the b a n a n a  b a s e d  s u p p l e m e n t a r y  food
(100 g r a m s )

Food items 
i n c l u d e d .

Q t y

(gms)

C a l o -
ries.

(K .Cal)

P r o 
t e i n
(gm)

C a l c  i urn 

(mg)

I ron 

(mg)

Vi ta- 
m i n . A 
(I -U)

V i t a 
m i n  C 
(mg)

B a n a n a 20 30 . 6 0 . 26 2 . 0 0.12 0 0 . 2

S e s a m e 14 78.8 2 . 56 203 1 .47 2 . 1 -

Ho r s  e g r a m 20 64 . 4 4 . 4 57 . 4 1 . 68 0.36 0.2

S k i m  m i l k  
p o w d e r

13 46 . 4 4 . 9 178.1 0 . 182 - 0.65

S u g a r 33 1 3 1 . 3 4 0 . 033 3.96 - - -

Tot a l 100 351 . 5 12.2 4 4 4 . 5  \ 3 . 5 2.46 1 . 05

As r e v e a l e d  in the t a b l e - 1 0 ,  the b a n a n a  b a s e d  

s u p p l e m e n t a r y  food is f o u n d  to be n u t r i t i o u s  w i t h  c a l o r i e s ,  

p r o t e i n s ,  a n d  c a l c i u m .

III. A c c e p t a b i l i t y  of t h e  b a n a n a  b a s e d  s u p p l e m e n t a r y  f o o d .

Out of 75 i n f a n t’s . 15 i n f a n t’s w i t h  s i m i l a r  s o c i o 

e c o n o m i c  a n d  h e a l t h  b a c k g r o u n d  w e r e  s e l e c t e d  for f e e d i n g  

t r ial and 15 i n f a n t s  of t h e  s a m e  s o c i o - e c o n o m i c  b a c k  g r o u n d  

w e r e  s e l e c t e d  as c o n t r o l .
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A g e  a n d  s e x - w i s e  d i s t r i b u t i o n  of i n fants.

T a b l e - 1 1

A g e  ( M o n t h s )
E x p e r i m e n t a l  g r o u p  

M a l e  F e m a l e  T o t a l

C o n t r o l  g r oup.

M a l e  F e m a l e  Total.

Six 8 4 12 8 4 12

S e v e n 1 2 3 1 2 3

T o t a l 9 6 15 9 6 15

As r e v e a l e d  in T a b l e - 1 1 ,  15 i n f a n t s  ea c h  s e l e c t e d  

for the e x p e r i m e n t a l  a n d  t h e  c o n t r o l  g r o u p s  w e r e  w i t h i n  the 

a g e  g r o u p  of s i x  to s e v e n  m o n t h s .  In e a c h  g r o u p  9 i n f a n t s  

w e r e  m a l e s  and 6 w e r e  f e males.

D u r i n g  the s e v e n  to t e n  d a y  p r e - t e s t i n g  p e r i o d ,  all 

the i n f a n t’s i d e n t i f i e d  for t h e  f e e d i n g  t r i a l  w e r e  g i v e n  the 

b a n a n a  b a s e d  s u p p l e m e n t a r y  food to te s t  its a c c e p t a b i l i t y ,  

m o t h e r ’s w e r e  a l s o  g i v e n  t r a i n i n g  to p r e p a r e  t h e  p o r r i d g e  

w i t h  hot w a t e r  into s e m i s o l i d  c o n s i s t e n c y  the m o t h e r ’s w e r e  

p e r m i t t e d  to t a s t e  t h e  p o r r i d g e  a n d  feed t h e  i n f a n t s .  F r o m  

the o b s e r v a t i o n  of the i n v e s t i g a t o r ,  it w a s  s e e n  that, 

t h o u g h  d u r i n g  the first two' or t h r e e  days, all d i d  not 

c o n s u m e  the food c o m p l e t e l y ,  by t h e  end of the w e e k  t h e y  

w e r e  f o u n d  to c o n s u m e  t h e  e n t i r e  q u a n t i t y .T h e s e  o b s e r v a t i o n s  

w e r e  g o o d  p r o o f  for the a c c e p t a b i l i t y  of t h e  b a n a n a  b a s e d  

s u p p l e m e n t a r y  food.



IV. C o n d u c t  of t h e  f e e d i n g  t r i a l .

F e e d i n g  t r i a l  wtitt-conducted at t h e  a n g a n v a d i  c e n t r e  

a d j a c e n t  to the i n s t i t u t i o n .

T h e  i n f a n t s  w e r e  g i v e n  b a n a n a  b a s e d  s u p p l e m e n t a r y  

food for s i x  d a y s  in a w e e k  a n d  t h e  t r i a l  w&fcjLcarr i ed for a 

p e r i o d  of s i x  mo n t h s .

T a b l e - 1 2

A t t e n d a n c e  of t h e  i n f a n t s of t h e e x p e r i m e n t a l g r o u p

Part i c u l a r s . S e x

A t t e n d a n c e  
(100 p e r c e n t a g e )

B o y s
N u m b e r P ere ent

G i r l s  
N u m b e r  P e r c e n t

90-99 p e r c e n t 8 88 . 8 5 , 83 . 3

8 0 - 8 9  p e r c e n t 1 11.2 1 16.7

Total 9 100 6 100

As d e p i c t e d  in the t a b l e - 1 2 ,  m a j o r i t y  of the 

i n f a n t s  h a d  attendeAthe f e e d i n g  t r i a l  regularly.



6C

A v e r a g e  d a i l y  i n t a k e  of b a n a n a  b a s e d  s u p p l e m e n t a r y  food 
g i v e n  to the i n f a n t s  d u r i n g  f e e d i n g  tri a l

T a b l e - 1 3

P e r i o d  of 
s t u d y .

B o d y w e i g h t  
in r a n g e  

(Kg)

M e a n  b o d y  w e i g h t s  
of I n f a n t s  

(Kg)

Q u a n t i t y  of b a n a n a  
b a s e d  s u p p l e m e n t a 
ry food g i v e n  (gm)

1 6 . 0 - 7 . 5 6 . 7 35 . 5

2 6 .5-8.5 7 . 4 39 . 7

3 6 . 8 - 9 . 3 8 . 2 43.2

4 7 .5-9 . 8 8.7 46 . 1

5 8 . 3 - 9 . 8 9 .1 48 . 4

6 9 . 3 - 1 0 . 5 9 . 7 51 . 5

As r e v e a l e d  in t h e  t a b l e - 1 3 ,  t h e  a v e r a g e  d a i l y  

i n t a k e  of the b a n a n a  b a s e d  s u p p l e m e n t a r y  f o o d s  wa&a_ d i r e c t l y  

r e l a t e d  to the b o d y  w e i g h t  of t h e  inf a n t s .

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

food, in m e e t i n g  the p r o t e i n  c a l o r i e  r e q u i r e m e n t  of the 

i n f a n t  in t h e  i n i t i a l  p e r i o d  wfifluuworked out a n d  d e t a i l s  are 

p r e s e n t e d  in T a b l e - 1 4 .



6C

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

T a b l e - 1 4

P a r t i c u l a r s N u t r i e n t s  a v a i l a b l e  
f r o m  b a n a n a  b a s e d  
s u p p l e m e n t a r y  food 

( 3 5 . 5 g )

R e q u i r e m e n t  
of I n f a n t s  
as p e r  R D A

P e r c e n t a g e  
met fr o m  
b a n a n a  b a s e d  
s u p p l e m e n t a r y  

f ood

C a l o r i  es 124.9 637 19.6
(K .c a l )

P r o t e i n ( g ) 4 . 3 11.1 38 . 7

As r e v e a l e d  in the T a b l e - 1 4 ,  19.6 p e r c e n t  of 

c a l o r i e  r e q u i r e m e n t  a n d  38.7 p e r c e n t  of p r o t e i n  r e q u i r e m e n t  

of the i n f a n t s  a r e  met f r o m  b a n a n a  b a s e d  s u p p l e m e n t a r y  

f o o d .

V. G r o v t h  p a t t e r n  of i n f a n t s

I n f a n t s  of the e x p e r i m e n t a l  as we l l  as c o n t r o l  

g r o u p s  w e r e  w e i g h e d  a n d  t h e i r  c r o w n  he a l  l e n g t h  ( H e i g h t )  w 

r e c o r d e d  r e g u l a r l y  e v e r y m o n t h  t h r o u g h  out t h e  e x p e r i m e n t a l  

p e r i o d .  T h e  h e a d  a n d  c h e s t  c i r c u m f e r e n c e  and m i d  a r m  

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

t h e r e  a f t e r  for t h e  e x p e r i m e n t a l  p e r i o d .

M e a n  w e i g h t s ,  a n d  h e i g h t s  of i n f a n t s  of the 

e x p e r i m e n t a l  g r o u p  a n d  c o n t r o l  g r o u p s  in the b e g i n n i n g  of 

the f e e d i n g  tri a l  a r e  p r e s e n t e d  in ( T a b l e - 1 5 ) ,it r e v e a l e d



that the m e a n  h e i g h t s  a n d  h e i g h t s  of the i n f a n t s  b e l o n g i n g  

to the e x p e r i m e n t a l  g r o u p ,  w e r e  on t h e  h i g h e r  side, w h e n  

c o m p a r e d  to the c o n t r o l  g r o u p s .

T a b l e - 1 5

I n i t i a l  m e a n  w e i g h t s  a n d  h e i g h t s  of i n f a n t s  of the 
e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s

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 .

E x p e r i m e n t a l  g r o u p  N o = 1 5 C o n t r o l g r o u p  N o = 1 5

M a l e  N= 9 F e m a l e  N=6 M a l e  N= 9 F e m a l e  N=6

H e i g h t  (Cms) 64 . 3 63 . 6 62 . 5 63.3

W e i g h t  (Kg) 6 . 3 6 . 1 6 . 1 6 . 1

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 t a k e n  at the final

m o n t h  of the e x p e r i m e n t  of t h e  two g r o u p s  w e r e  c o m p a r e d  w i t h  

the i n t e r n a t i o n a l l y  a c c e p t e d  s t a n d a r d s .  A c o m p a r i s o n  of 

h e i g h t  a n d  w e i g h t  d a t a  of the i n f a n t s  b e l o n g i n g  to two 

g r o u p s  w i t h  t h e  N C H S  s t a n d a r d s  as d e t a i l e d  in the t a b l e - 1 6 ,  

h a d  d e p i c t e d  t h a t  t h e  h e i g h t s  a n d  w e i g h t s  of t h e  i n f a n t s  of 

b o t h  s e x e s  b e l o n g i n g  to t h e  e x p e r i m e n t a l  g r o u p  w e r e  b e t t e r  

t h a n  t h o s e  of i n f a n t s  i n c l u d e d  in t h e  c o n t r o l  g r o u p .  

C o m p a r e  to m a l e  i n f a n t s ,  f e m a l e  i n f a n t s ,  in t h e  two age 

g r o u p s ,  h a d  o b t a i n e d  h i g h e r  v a l u e s  for w e i g h t  a n d  h e i g h t  

e x c e p t  in t h e  c a s e  of f e m a l e  i n f a n t s  in 6 m o n t h s  c a t e g o r y  

w i t h  r e g a r d  to w e i g h t .



Table-16

A comparison of Height and Height of infants of the 
experimental and control groups with NCHS standard

M o n t h s  P a r a m e t e r s Ex pe r i m ental 
g rou p

S t a n d a r d  
v a l u e  

( cms and 
Kg)

C o n t r o l
g r o u p

Six H e i g h t ( c m s ) 69.6 76 . 1 66.5
( m a l e ) ( 9 1 . 5 ) ( 8 7 . 3 )

H e i g h t (Kg) 9 .8 10.2 8.03
( 96.1  ) ( 7 8 . 7 )

S e v e n  H e i g h t (Cms) 70 77.2 62.5
( m a 1e ) ( 9 0 . 7 ) ( 8 0 . 9 )

W e i g h t (kg) 9 .5 9 .5 7 .5
( 100 ) ( 7 8 . 9 )

Six H e i g h t ( cms ) 68.3 74.3 67
( f e m a l e ) ( 9 1 . 9 ) ■ ( 9 0 . 1)

We i ght ( k g ) 9 .6 10.4 8
( 9 2 . 3 ) ( 7 6 . 9 )

S e v e n  H e i g h t ( c m s ) 71.4 75 .5 6 6 . 6
( f e m a l e ) ( 9 4 . 5 ) ( 8 8 . 2 )

W e i g h t (Kg) 9 .8 9 .8 8 .4
( 100 ) ( 8 5 . 7 )

N u m b e r s  in parenthesfis d e n o t e s  p e r c e n t a g e
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An e v a l u a t i o n  of w e i g h t  a n d  h e i g h t  for a g e  is 

c o n s i d e r e d  as u s e f u l  o n e  for d e t e r m i n i n g  p r e v a l e n c e  of 

m a l n u t r i t i o n .  I n d i c a t o r s  d e v e l o p e d  by the I n d i a n  A c a d e m y  of 

p a e d i a t r i c s  (1987) w a s  u s e d  for c o m p a r i s o n .

T a b l e - 1 7

N u t r i t i o n a l  e v a l u a t i o n  of i n f a n t s  b e l o n g i n g  to the 
e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s  ( w e i g h t  for age)

G r a d e s  of 
M a l n u t r  i
t i o n  D e t a i l s

E x p e r i m e n t a l  
g r o u p  N o = 1 5

C o n t r o l
No

g r o u p  
= 15

I n i t i a l F inal I n i t i a l Fin a l

N u m b e r N u m b e r N u m b e r N u m b e r .

G r a d e - I  7 1 - 8 0 % 7 9 5
w e i g h t (46.7) - (60) (33.3)
for age 

N o r m a l  A b o v e 8 15 6 10
80% (53.3) (100) (40) (66.7)
we ight 
for age.

N u m b e r s  in p a r e n t h e s i s  d e n o t e s  p e r c e n t a g e .

F r o m  the t a b l e - 1 7 ,  it is c l e a r  t h a t  on c o m p l e t i o n  

of t h e  e x p e r i m e n t a l  p e r i o d  all t h e  i n f a n t s  in the 

e x p e r i m e n t a l  g r o u p  udtre f a l l i n g  u n d e r  n o r m a l  c a t e g o r y ,  

w h i l e  66.7 p e r c e n t a g e  of i n f a n t s  u n d e r  c o n t r o l  g r o u p m & r e  in 

n o r m a l  c a t e g o r y .  H o w e v e r  b e f o r e  s t a r t i n g  the e x p e r i m e n t ,  

46.7 p e r c e n t  of i n f a n t s  in t h e  e x p e r i m e n t a l  g r o u p  a n d  60 

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

u n d e r  G r a d e - I  m a l n u t r i t i o n .



Table-18

Nutritional evaluation of infants belonging to the experimental 
and control groups (Height for age)

G r a d e s  of 
M a l n u t r i t i o n

Age of the 
i n f a n t s  
( M o n t h s  >

E x p e r i m e n t a l  g r o u p  No = 15 C o n t r o l  g r o u p  No = 15

M a l e F e m a l e Mai e F e m a l e

I n i t i a l  F i n a l I n i t i a l F in a l I n i t i a l  F i n a l Initial F inal

N o r m a l 6 5 a 
( 33 .3 )  (53 .3 )

4
( 26.7 )

4
( 26.7)

3 5 
(20)  (33.3)

2
(13.3)

4
( 26 .7 )

7 1 1 
( 6 .7 )  (6 .7 )

2
(13.3)

2
(13.3)

- - 2
(13.3)

2
(13.3 )

S h o r t 6 3
(20)

- - 5 3 
( 33 .3 )  (20)

2
(13.3)

-

7 - - - 1 1 
( 6 . 7 )  (6 .7 )

- -

N u m b e r s  in p a r e n t h e s e s  d e n o t e s  p e r c e n t a g e
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D a t a  p e r t a i n i n g  to t h e  n u t r i t i o n a l  e v a l u a t i o n  of 

i n f a n t’s b e l o n g i n g  to e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s  on 

the b a s i s  of h e i g h t  for a g e  is p r e s e n t e d  in t a b l e - 1 8 .  

M c . L a r e n ’s c l a s s i f i c a t i o n  (198 7 )  is u s e d  for c o m p a r i s o n .

F r o m  the t a b l e - 1 8 ,  it is e v i d e n t  that the 

p e r c e n t a g e  of n o r m a l  infantstuare m o r e  in the e x p e r i m e n t a l  

g r o u p  c o m p a r e  to c o n t r o l  g r o u p  in the i n i t i a l  s t a g e  of the 

e x p e r i m e n t .  H o w e v e r ,  i r r e s p e c t i v e  of t h e  g r o u p ,  n u m b e r  of 

i n f a n t s  i d e n t i f i e d  u n d e r  ’’S h o r t ” waAsLTe d u c e d  on c o m p l e t i o n  

of t h e  e x p e r i m e n t .

U a t e r l o w ’s c l a s s i f i c a t i o n ,  b a s e d  on t h e s e  two 

i n d i c e s ,  ujftre e x p e c t e d  to g i v e  a p i c t u r e  of the t y p e  of 

m a l n u t r i t i o n  p r e s e n t .  H e n c e  t h e  d a t a  of the two g r o u p s  w e r e  

c o m p a r e d  w i t h  the s t a n d a r d s  s u g g e s t e d  b y  U a t e r l o w  (1987).

As r e v e a l e d  in the t a b l e - 1 9 ,  all the i n f a n t s  in 

t h e  two g r o u p s  w e r e  f o u n d  to be n o r m a l .

T a b l e - 1 9

T y p e  of m a l n u t r i t i o n  p r e s e n t  b a s e d  on U a t e r l o w ’s
c l a s s i f  icat ion

S e x  G r a d e s  of E x p e r i m e n t  g r o u p C o n t r o l  g r o u p
M a l n u t r i t i o n No = 15 No = 15

M a l e  N o r m a l 9 (60) 9 (60)

F e m a l e  N o r m a l 6 (40) 6 (40)

N u m b e r s  in parenthesfis d e n o t e s  p e r c e n t a g e

/
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B o d y  m a s s  i n d e x  of the i n f a n t s  b e l o n g i n g  to the 

two g r o u p s  w e r e  w o r k e d  out a n d  the d e t a i l s  a r e  p r e s e n t e d  in 

T a b l e - 2 0 .  T h e  d a t a  is p r e s e n t e d  in A p p e n d i x - V .

T a b l e - 2 0

W e i g h t / H e i g h t *  r a t i o  of t h e  i n f a n t s  b e l o n g i n g  to the 
e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p

G r a d e s  of 
m a l n u t r i t i o n

E x p e r i m e n t  g r o u p  N o = 1 5 C o n t r o l  g r o u p  N o = 1 5

I n i t i a l  Fin a l I n i t i a l  Final

N u m b e r  p e r c e n t  N u m b e r  p e r c e n t N u m b e r  p e r c e n t  N u m b e r  P e r c e n

N o r m a l  
(>0 . 0015)

11 73.3 15 100 12 80 15 100

M o d e r a t e  4 26.7
m a l n u t r i t i o n
( 0 . 0 0 1 3 - 0 . 0 0 4 )

- 3 20

As r e v e a l e d  in t a b l e - 2 0 26.7 p e r c e n t  of the

i n f a n t s  of t h e  e x p e r i m e n t a l  g r o u p a n d  2 0 p e r c e n t  of the

c o n t r o l  g r o u p  w e r e  d e p i c t i n g  s y m p t o m s  of m o d e r a t e  

m a l n u t r i t i o n .  On c o m p l e t i o n  of the e x p e r i m e n t  all the 

i n f a n t s  in t h e  two g r o u p s  w e r e  f o u n d  to b e c o m e  noirmal .

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 t s  s u g g e s t e d  for 

a s c e r t a i n i n g  the a m o u n t  of s u b c u t a n e o u s  fat p r e s e n t  as an
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i n d i c a t o r  of c a l o r i e  r e s e r v e s  in the b o d y , a n d  c o m p a r i s i o n  

w i t h  ICMR s t a n d a r d s  (1989) is i n c l u d e d  in t h e  T a b l e - 2 1 .

T a b l e - 2 1

Compari&©T* of Head, C h e s t  a n d  M i d  a r m  c i r c u m f e r e n c e s  of 
i n f a n t s  in e x p e r i m e n t a l  g r o u p  a n d  c o n t r o l  g r o u p s  w i t h  

s t a n d a r d  v a l u e s 4 t h e  a g e  g r o u p s  of (6-7 m o n t h s )

P a r a m e t e r s S e x Ex p r  iment 
g r o u p

S t a n d a r d v a l u e  C o n t r o l  
g r o u p

H e a d M a i  e 44.5 47 . 1 42.9
c ircu m -  
f e r e n c e F e m a l e 43 . 9 46 . 9 43 . 0

C h e s t M a i  e 47.1 47.8 43 . 9
c l r c u m -  
f e r e n c e F e m ale 45.3 47.5 4 3 . 6

M i d  a r m M a i  e 16 . 0 14 . 0 13.5
c i r c u m -  
f er enc e F e m a l e 16.6 13 . 5 13 . 3

As r e v e a l e d  in the t a b l e - 2 1 , the e x p e r i m e n t a l

g r o u p  h a d h i g h e r v a l u e s  for all the 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 .

M e a n  vajues of a n t h r o p o m e t r i c  p a r a m e t e r s  in the 

e x p e r i m e n t a l  g r o u p  of 6-7 m o n t h s  w a s  c o m p a r e d  w i t h  ICMR 

s t a n d a r d s  a n d  w a s  s t a t i s t i c a l l y  t e s t e d  for its

s i g n i f i c a n c e  a n d  t h e  d e t a i l s  a r e  p r e s e n t e d  in T a b l e - 2 2 .



74

T a b l e - 2 2

M e a n  v a l u e s  of A n t h r o p o m e t r i c  c h a r a c t e r s  in the 
E x p e r i m e n t a l  g r o u p  of i n f a n t s  of t h e  a g e  g r o u p  of

6-7 m o n t h s

P a r a m e t  ers S e x E x p e r  iment 
g r o u p

S t a n d a r d
v a l u e

t - v a l u e

He a d
c i r c u m f  e r e n c e Mai e 44.5 47 . 1 6 . 54*

F e m a l e 43 . 9 46 . 9 8 . 57*

C h e s t  c i r c u  M a l e 47 . 1 47.8 1 . 01*

mf er enc e F e m a l e 45 . 3 47 . 5 2 . 60*

M i d  a r m M a l e 16.0 14.0 4 .62*
c i r c u m f  er enc e F e m a l e 16.6 13 . 5

T

7 . 85*

* S i g n i f i c a n t  at 5 p e r c e n t  level

As r e v e a l e d  in t h e  T a b l e - 2 2 ,  all the a n t h r o p o m e t r i c  

p a r a m e t e r s  ujfire s i g n i f i c a n t l y  l o w e r  t h a n  that of ICMR 

s t a n d a r d s .

H e a d  c i r c u m f e r e n c e / C h e s t  c i r c u m f e r e n c e  r a t i o  and 

M i d  a r m  c i r c u m f e r e n c e s / H e a d  c i r c u m f e r e n c e  r a t i o  w e r e  w o r k e d  

out w i t h  the a b o v 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 t s  a n d  the 

d e t a i l s  a r e  p r e s e n t e d  in t a b l e s  23 a n d  24. T h e  d a t a  are 

p r e s e n t e d  in A p p e n d i x  VI a n d  A p p e n d i x  VII.

As r e v e a l e d  in T a b l e - 2 3 ,  the i n i t i a l  s t a g e  of the 

e x p e r i m e n t ,  13.3 p e r c e n t  a n d  33 . 3  p e r c e n t  of the i n f a n t s  

b e l o n g i n g  to t h e  e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s  

r e s p e c t i v e l y  w e r e  m a l n o u r i s h e d .  On t h e  c o m p l e t i o n  of the
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Table-23
Head / Chest circumference ratio

P A R T I C U L A R S

G r o u p s < 1 n o r m a 1 > 1 m a l n o u r i s h e d

N u m b e  r Pe r cent N u m b e  r Pe r cent

E x p e r  iment

Initial 13 86. 7 2 13.3

F in a l 14 9 3 . 3 1 6 . 7

C o n t r o l

Initial 10 6 6 . 7 5 3 3 . 3

Fin a l 11 7 3 . 3 4 2 6 . 7



Table-24

Midarm circumference / Head circumference ratio

P A R T I C U L A R S

G r o u  ps > 0 . 3 5 0 . 3 1 - 0 . 3 4 1 0 . 2 8 - 0 . 3 0 0 . 2 5 - 0 . 2 8  < 0 . 2 5
O b e s e N o r m a l M i l d M o d e r a t e  S e v e r e

m a l n u t r i t i o n m a l n u t r i t i o n  m a l n u t r i t o n
N u m b e r  P e r c e n t N u m b e r P e r c e n t N u m b e r  P e r c e n t N u m b e r  P e r c e n t  N u m b e r  P e r c e n t

E x p e r i m e n t

Initial 4 2 6 . 7 5 3 3 . 3 5 3 3 . 3 1 6 . 7

Final •10 6 6 . 7 5 3 3 . 3 - - - - - -

C o n t  r o 1

Initial - 4 2 6 . 7 11 7 3 . 3 - -

Fin a l - •11 7 3 . 3 4 2 6 . 7 - - -
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e x p e r i m e n t ,  m a n y  of the i n f a n t s  b e c a m e  n o r m a l  and the 

p e r c e n t a g e  wft&Lreduced to 6.7 p e r c e n t  in the e x p e r i m e n t a l

g r o u p  a n d  26.7 p e r c e n t  in t h e  c o n t r o l  group.

As r e v e a l e d  in the T a b l e - 2 4 ,  33.3 p e r c e n t  of the 

i n f a n t s  in the e x p e r i m e n t a l  g r o u p  a n d  73.3 p e r c e n t  of the 

i n f a n t s  in the c o n t r o l  g r o u p  w e r e  f o u n d  to s u f f e r  f r o m  m i l d  

m a l n u t r i t i o n .  O n e  i n f a n t  in the e x p e r i m e n t a l  g r o u p  

d e p i c t i n g  the s y m p t o m s  of m o d e r a t e  m a l n u t r i t i o n .  On

c o m p l e t i o n  of the e x p e r i m e n t  all the i n f a n t s  in the

e x p e r i m e n t a l  g r o u p  b e c a m e  n o r m a l  w h i l e  in the c a s e  of 

c o n t r o l  g r o u p  m a n y  of the i n f a n t s  ( 26.7 p e r c e n t  ) r e m a i n e d  

in the m i l d  m a l n u t r i t i o n  state.

D a t a  on t h e  m e a n  i n c r e a s e  in a n t h r o p o m e t r i c  

p a r a m e t e r s  of i n f a n t s  of t h e  two g r o u p s  for all the 

d e v i a t i o n s  v i z  ; W e i g h t ,  H e i g h t ,  H e a d  c i r c u m f e r e n c e ,  C h e s t

c i r c u m f e r e n c e  a n d  M i d  a r m  c i r c u m f e r e n c e  (juttre s t a t i s t i c a l l y  

t r e a t e d  a n d  the d e t a i l s  a r e  p r e s e n t e d  in T a b l e - 2 5  a n d  the 

i n d i v i d u a l  v a l u e s  a r e  g i v e n  in A p p e n d i x  VI I I  a n d  IX.
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M e a n  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  of i n f a n t s  of the 
e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s

T a b 1 e -  2 5

P a r a m e t  ers G r o u p s M e a n S D t - v a l u e

W e i g h t E x p e r i m e n t 9 . 7 0 . 33 19*

(Kg) C o n t r o l 8 .03 0 .42

H e i g h t E x p e r  iment 6 9 . 5 1 . 38 5*

( Cms ) C o n t r o l 6 6 . 3 3 . 2

H e a d  cir- E x p e r i m e n t 4 4 . 4 1 . 1 3 . 7*

cumf er enc e 
( Cms )

C o n t r o l 4 2 . 4 2 .5

Che s t E x p e r i m e n t 46 . 3 2 . 3 1 9 NB

c i r c u m  - 
f er enc e 
( Cms )

C o n t r o 1 43 . 8 2 . 6

M i d  a r m E x p e r i m e n t 1 6 . 2 1 . 2 9 . 6*
c i r c u m -  
f e r e n c e  
( Cms )

C o n t r o l 1 3 . 3 1 . 1

* S i g n i f i c a n t  at 5 p e r c e n t  level

N S  N o t  S i g n i f i c a n t

As r e v e a l e d  in t h e  T a b l e - 2 5 ,  t h e r e  w a s  a

s i g n i f i c a n t  i n c r e a s e  in 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 t s

s u c h  as w e i g h t ,  h e i g h t ,  h e a d  c i r c u m f e r e n c e  a n d  m i d a r m

c i r c u m f e r e n c e  at 5 p e r c e n t  level. H o w e v e r  c h est

c i r c u m f e r e n c e  m e a s u r e m e n t s  d i d  not i n d i c a t e  a s i g n i f i c a n t  

v a r i a t  i o n .



1 2

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 t s  r e c o r d e d  for six

m o n t h s  for the i n f a n t s  of the e x p e r i m e n t a l  g r o u p  a l o n e  w e r e

s t a t i s t i c a l l y  t r e a t e d  to find out the i m p a c t  of the

s u p p l e m e n t a r y  food on t h e  h e a l t h  s t a t u s  of t h e  i n fants.

T a b l e - 2 6

I n f l u e n c e  of t h e  b a n a n a  b a s e d  s u p p l e m e n t a r y  fo o d  on the 
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  of t h e  i n f a n t s  of the 

e x p e r i m e n t a l  g r o u p

P a r a m e t e r s E x p e r i m e n t a l  g r o u p

M e a n (d) S D t - v a l u e

H e i g h t  ( C r o w n  hegl 
1ength)

5 . 4 0.67 29 . 8*

W e i g h t 3 . 4 0 .21 59 . 9*

H e a d  c i r c u m f e r e n c e 2 . 8 0 .86 12 . 04*

C h e s t  c i r c u m f e r e n c e 2 . 4 0.65 13 . 7*

M i d  a r m  c i r c u m f e r e n c e 2 . 8 0 .83 12 . 5*

S i g n i f i c a n t  at 5 p e r c e n t  level

As r e v e a l e d  in t h e  T a b l e - 2 6 ,  all 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 t s  s u c h  as h e i g h t ,  w e i g h t ,  head, c h e s t  and m i d  a r m  

c i r c u m f e r e n c e s  w e r e  f o u n d  to be s i g n i f i c a n t l y  i n c r e a s e d  

d u r i n g  t h e  6 m o n t h s  of t h e  e x p e r i m e n t a l  p e r i o d .  F i g u r e s  1 

to 5 f u r t h e r  e x p l a i n s  the p r o g r e s s  a t t a i n e d .



Increments in the Weight of the infants 
under the experimental group and 

the control group
Weight increments in Kilograms

Duration in m onths

■ Experimental Control



Increments in the Crown heel length 
(Height) of the infants under the 

experimental group and the control group
Crown heel length in centimeters

Duration in m onths

Experimented " s ' Control
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-------------------------------------------------------------------------------

Increments in the Head circumference of 
the infants under the experimental group 

and the control group
Head circumferences in centimeters

Duration in m onths

Experimental • 'B'  Control 

_ = = = = = = = = = = _ =_ ^ ^ ______________________



Increments in the chest circumference of 
the infants under the experimental group 

and the control group
Chest circumference in centimeters

Duration in m onths

®~ Experimented ~ K— Control



Increments in the Midarm circumference 
of the infants under the experimental 

group and the control group
Midarm circumference in centimeters 

19

17

15

13

11
0 1 2 3 4 5 0

Duration in m onths

~ x ~  Experimented Control



T h e  n u t r i t i o n a l  s t a t u s  of the e x p e r i m e n t a l  g r o u p  w a % L  

a s c e r t a i n e d  on t h e  b a s i s  of t h e  i n c r e a s e  a c h i e v e d  b y  each 

infa n t  for the five 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  m o n i t o r e d .

T a b l e - 2 7

8C

N u t r i t i o n a l  s t a t u s  of 
e x p e r  i m e n t a l

i n f a n t s  of 
g r o u p

the

G r o u p  N u m b e r H e a n ( d ) S D t - v a l u e

E x p e r i m e n t
g r o u p  15 30 . 7 4 . 96 22.9*

* S i g n i f i c a n t  at 5 p e r c e n t  level

As p r e s e n t e d  in the T a b l e - 2 7 ,  t h e r e  is a s i g n i f i c a n t  

i n c r e a s e  at 5 p e r c e n t  level in the n u t r i t i o n a l  s t a t u s  of the 

e x p e r i m e n t a l  g r o u p  on t h e  b a s i s  of t h e  p r o g r e s s  a t t a i n e d  for 

all the five p a r a m e t e r s .

T h e  c l i n i c a l  a s s e s s m e n t  of the i n f a n t s  b e l o n g i n g  to 

the two g r o u p s  w e r e  c o n d u c t e d  in the b e g i n n i n g  of the 

e x p e r i m e n t .



T a b l e - 2 8

I n i t i a l  c l i n i c a l  s t a t u s  of two g r o u p s  of i n f a n t s

C l i n i c a l  
s igns

G r o u p s

E x p e r i m e n t ( N o = 1 5 ) C o n t r o l ( N o = 1 5 )

N u m b e r P e r c e n t N u m b e r P e r c e n t

S p a r s e  h a i r 4 26 . 7 10 66.7

D i s c o l o u r a t 
ion of h a i r

3 20 9 60

O e d e m a 5 33.3 10 66.7

A n a e m i a 15 100 15 100

C h e i l o s i s 2 13 . 3 11 73.3

As p r e s e n t e d  in t h e  T a b l e - 2 8 ,  c l i n i c a l  s i g n s  

p r e v a l e n t  a m o n g  the i n f a n t s  in t h e  two g r o u p s ,  w e r e  s p a r s e  

hair, d i s c o l o u r a t i o n  of hai r ,  o e d e m a ,  a n a e m i a ,  and 

c h e i l o s i s .  C o m p a r e d  to t h e  i n f a n t s  in t h e  c o n t r o l  group, 

the e x p e r i m e n t a l  g r o u p  of i n f a n t s  w e r e  heftl a n d  less n u m b e r  

w e r e  a f f e c t e d  b y  t h e s e  c l i n i c a l  s i gns. H o w e v e r  all the 

i n f a n t s  in t h e  two g r o u p s  w e r e  h a v i n g  a n a e m i a .

T h e  c l i n i c a l  e x a m i n a t i o n  w a s  c o n d u c t e d  ea c h  m o n t h  

for the i n f a n t s  of the e x p e r i m e n t a l  group.
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T a b l e - 2 9

In i t i a l  a n d  fin a l  c l i n i c a l  s t a t u e  of e x p e r i m e n t a l
g r o u p  of i n f a n t s

C l i n i c a l  
s i g n s

E x p e r i m e n t a l g r o u p  ( N o = 1 5 )

In i t i a l Fin a l

N u m b e r  I’or cent N u m b e r  P e r c e n t

S p a r s e  h a i r 4 26.7 - -

D i s c o l o u r a t i o n  
of ha i r

3 20 - -

O e d e m a 5 33.3 - -

A n a e m i a 15 100 4 26 . 7

C h e i l o s i s 2 13.3 2 13.3

As r e v e a l e d  in T a b l e - 2 9 ,  the c l i n i c a l  s i g n s  s u c h  as 

s p a r s e  h a i r  a n d  d i s c o l o u r a t i o n  of h a i r  uudre c o m p l e t e l y  

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

p r e s e n t  o b s  e r v e d  o n l y  in less n u m b e r .



DISCUSSION



D I S C U S S I O N

T h e  s t u d y  on t h e  jCmpact of B a n a n a  B a s e d  

S u p p l e m e n t a r y  food on t h e  n u t r i t i o n a l  s t a t u s  of i n f a n t s  is 

f r o m  c e r t a i n  o b s e r v a t i o n s  m a d e  a m o n g  a g r o u p  of i n f a n t s  w h o  

w e r e  fed a b a n a n a  b a s e d  s u p p l e m e n t a r y  food for s i x  months. 

S u p p l e m e n t a r y  f e e d i n g  p a t t e r n  i n t r o d u c e d  to I n f a n t s  is found 

to be i n f l u e n c e d  by s o c i o - e c o n o m i c  b a c k g r o u n d  of a family. 

H e n c e  i n f o r m a t i o n  r e l a t e d  to t h e  s o c i o - e c o n o m i c  a n d  d i e t a r y  

b a c k g r o u n d  of s e l e c t e d  f a m i l i e s  (75) w e r e  a l s o  c o l l e c t e d  

p r i o r  to t h e  c o n d u c t  of the e x p e r i m e n t .

F a m i l i e s  s u r v e y e d  w e r e  s e l e c t e d  fr o m  the u n d e r  

p r e v i l ^ g e d  s e c t i o n  of t h e  c o m m u n i t y  b e l o n g i n g  to two m a j o r  

r e l i g i o n s  n a m e l y  H i n d u s  a n d  C h r i s t i a n s .  As p e r  r e c o r d s  of 

1981 C e n s u s ,  f a m i l i e s  b e l o n g i n g  to the u n d e r  p r e v i l t g e d

s e c t i o n  of the c o m m u n i t y  w e r e  i n v a r i a b l y  l a r g e  f a m i l i e s  w i t h  

less e d u c a t i o n  a n d  t h e  f i n d i n g s  of t h e  p r e s e n t  s t u d y  is

a l s o  i n l i n e  w i t h  the a b o v e  o b s e r v a t i o n .

T h e  p r e s e n t  s t u d y  f u r t h e r  r e v e a l s  that the 

e d u c a t i o n  level of w o m e n ,  in g e n e r a l  , mere l o w e r  t h a n  that of 

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

a l s o  is i n l i n e  w i t h  t h e  f i n d i n g s  of e a r l i e r  s t u d i e s

c o n d u c t e d  (V i j a y a n u n n i , (1982); S u j a  T h o m a s ,  (1989);

S a n d h y a ,(1989) a n d  S u j a t h a ,(1990)



n u r v o y o d  h a d  r e v e a l e d  th a t  c h i l d  p o p u l a t i o n  Is m o t e  w h e n  

c o m p a r e d  to the a d u l t  p o p u l a t i o n .  S i m i l a r l y  the f e m a l e

p o p u l a t i o n  is c o m p a r i t i v e l y  g r e a t e r  t h a n  the m a l e

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

in T r i v a n d r u m  d i s t r i c t  b y  ( S u j a  T h o m a s ,  1989; a n d  L y s a m m a  

C h e r i a n ;  ( 1 9 9 2 )  h a d  a l s o  d e p i c t e d  s i m i l a r  o b s e r v a t i o n s .

T h e  e c o n o m i c  s t a t u s  a n d  s i z e  of the f a m i l y  WuQre 

fou n d  to be two f a c t o r s  i n f l u e n c i n g  the h e a l t h  s t a t u s  of its 

m e m b e r s  a n d  t h e  a l l o c a t i o n  of i n c o m e  for v a r i o u s  h o u s e h o l d

e x p e n d i t u r e s .  S t u d i e s  c o n d u c t e d  by [ F l o r e n c e  V e r g h e s e ,  

(1989); N a g a m m a l , ( 1 9 8 9 )  S u j a T h o m a s  ( 1 9 8 9 )  h a d  a l s o  n o t e d

s i m i l a r  r e l a t i o n s h i p .

S u r v e y s  c o n d u c t e d  in d i f f e r e n t  S t a t e s  in the

c o u n t r y  by R a o  a n d  G o p a l a n  ( 1 9 7 1 )  h a d  i n d i c a t e d  th a t  the

p e r c e n t a g e  e x p e n d i t u r e  on fo o d  w i l l  i n c r e a s e  as t h e  i n c o m e  

level of t h e  f a m i l y  d e c r e a s e s .  S i m i l a r l y  s t u d i e s  c o n d u c t e d  

by ( F l o r e n c e  V e r g h e s e ,  ( 1 9 8 9 ) ;  Leen a ,  ( 1 9 9 0 )  h a d  r e v e a l e d  

that l a r g e  f a m i l i e s  w e r e  f o u n d  to s p e n d  c o m p a r i t i v e l y  less 

a m o u n t  for v a r i o u s  f o o d  i t e m s  w h e n  c o m p a r e d  to sma l l  

f a m i l i e s ,  e v e n  t h o u g h  b o t h  t h e s e  f a m i l i e s  b e l o n g  to s i m i l a r  

s o c i o - e c o n o m i c  b a c k g r o u n d .  T h e s e  o b s e r v a t i o n s  w e r e  n o t e d  in 

the p r e s e n t  s t u d y  also.

9 j

An a n a l y s i s  o f  t he  c o m p o s i t i o n  o f  t he  f a m i l y



S u r v e y s  c o n d u c t e d  b y  N N M B  (1984) in K e r a l a  had 

d e p i c t e d  that the r u r a l  f a m i l i e s  in our s t a t e  are not in the 

h a b i t  of i n c l u d i n g  all the food c o m p o n e n t s  s p e c i f i c a l l y  

r e q u i r e d  for a b a l a n c e d  diet. F a m i l i e s  s u r v e y e d  in the

pr ese nt , s t u d i e s  w e r e  a l s o  f o u n d  to I n c l u d e  o n l y  c e r e a l s  a n d  

fish as e s s e n t i a l  i n g r e d i e n t s  in t h e i r  d a i l y  menu. The 

f r e q u e n c y  of the u s e  of v e g e t a b l e s ,  roots, fruits, and

c o c o n u t  w e r e  a l s o  v a r y i n g  a c c o r d i n g  to the t y p e  of d a i l y

menu. F o o d  s u b s t a n c e s  like g r e e n  l e a f y  v e g e t a b l e s  and

p u l s e s  w e r e  f o u n d  to be i n c l u d e d  o n l y  o c c a s i o n a l l y .

N a g a m m a l , ( 1 9 8 9 ) ; S u j a t h a , (1990); L y s a m m a  C h e r i a n ,  (1992)

a l s o  o b s e r v e d  s i m i l a r  t r e n d s  in t h e  d i e t a r y  p a t t e r n  of the 

f a m i l i e s  of a g r i c u l t u r a l  l a b o u r e r s  a n d  f a m i l i e s  e n g a g e d  in 

s t o n e  b r e a k i n g  on c o n t r a c t  b a sis.

I n f o r m a t i o n  c o l l e c t e d  on the i n f a n t  f e e d i n g

p r a c t i c e s  in the p r e s e n t  s t u d y  r e v e a l e d  that p r o l o n g e d

b r e a s t  f e e d i n g  a n d  la t e  i n t r o d u c t i o n  of s u p p l e m e n t a r y  foods 

d u r i n g  i n f a n c y  w e r e  the c u s t o m s  of thefr^, f a m i l i e s .  The

i n f a n t s  w e r e  f o u n d  to be g i v e n  f e e d i n g s  w i t h  long i n t e r v a l s .  

A c c o r d i n g  to S r i k a n t ^ y a , ( 1983) s i g n s  oT m a l n u t r i t i o n  b e g i n s  

to m a n i f e s t  d u r i n g  the la t e  i n f a n c y  p e r i o d  a n d  u l t i m a t e l y  

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

t ot a l  d e v e l o p m e n t  of our c h i l d r e n .  U o r l d  H e a l t h

O r g a n i s a t i o n  (1984) h a s  r e p o r t e d  th a t  i n c r e a s e  in infa n t  

m a l n u t r i t i o n  is m a i n l y  d u e  to the p o o r  i n f a n t  f e e d i n g



p r a c t i c e s .  C h a u d h a r y  ( 1 9 8 4 )  h a d  a l s o  s t a t e d  that e n e r g y  

i n t a k e  of i n f a n t s  a r e  i n a d e q u a t e  d u e  to d e c r e a s e d  i n t a k e  of 

h u m a n  m i l k  w i t h  an i n s u f f i c i e n t  i n t a k e  of c o m p l e m e n t a r y  

foods. N a z e e m a  B e e v i  ( 1 9 8 9 )  h a s  r e p o r t e d  t h a t  d i e t a r y  

i n a d e q u a c i e s  d u e  to p o v e r t y ,  n o n  a v a i l a b i l i t y  of food and 

i g n o r a n c e  a r e  t h e  m a i n  c a u s e s  of i n f a n t  m a l n u t r i t i o n .  In a 

s u r v e y  c o n d u c t e d  a m o n g  r u r a l  f a m i l i e s  in T r i v a n d r u m

d i s t r i c t ,  s h e  h a s  o b s e r v e d  t h a t  t h e s e  i n f a n t s  a r e  o f t e n

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

a r e  t h u s  p r e d i s p o s e d  to m a l n u t r i t i o n  a n d  h i g h  m o r t a l i t y .

U e a n i n g  is a p r o c e s s  in w h i c h  i n f a n t s  are

g r a d u a l l y  s h i f t e d  f r o m  l i q u i d  f o o d s  l i k e  b r e a s t  m i l k  and

s u b s t i t u t e  m i l k  p r e p a r a t i o n s  to c o o k e d  s o l i d  foods

( G e e r v a n l ,1983). As o b s e r v e d  in t h e  p r e s e n t  s t u d y  d u r i n g  

w e a n i n g  p e r i o d ,  all t y p e s  of a d u l t  f o o d s  a r e  i n t r o d u c e d  in 

the i n f a n t ’s d i e t a r y  r e g i m e n .  A n i m a l  foods, s p i c y  f o o d s  and 

p u l s e s  w e r e  f o u n d  to be e l i m i n a t e d  in t h e i r  d i e t a r y  p a t t e r n .

B h a n d a r i  a n d  M a n d o w a r a  ( 1 9 8 5 )  h a v e  r e p o r t e d  that 

p r e v a l e n c e  of i n f a n t  m o r t a l i t y  is m a i n l y  d u e  to p r o l o n g e d  

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

food s u p p l e m e n t a t i o n .  A s  D e v a d a s  ( 1 9 8 3 )  h a s  p o i n t e d  out 

s u p p l e m e n t s  a r e  i n t r o d u c e d  o n l y  in t h e  s e c o n d  y e a r  d u e  to 

the b e l i e f  th a t  o t h e r  foo d s  a r e  n o t  e s s e n t i a l  as l o n g  as the 

c h i l d  r e c e i v e s  b r e a s t  m i l k .  D e v a d a s  a n d  c o w o r k e r s  (1983)
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h a d  a l s o  s h o w n  that b r e a s t  m i l k  can s u s t a i n  g r o w t h  and 

d e v e l o p m e n t  o n l y  till 4 to 5 m o n t h s  of li f e  b e y o n d  w h i c h  in 

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

m a l n u t r i t i o n  r e s u l t s .

T h e  s o l u t i o n  for the p r o b l e m  of infa n t  

m a l n u t r i t i o n  t h e r e f o r e  lies in s u p p l e m e n t a t i o n  or w e a n i n g  

ie; the p r o c e s s  of g e t t i n g  the i n f a n t  g r a d u a l l y  a c c u s t o m e d  

to the full a d u l t  di e t  (Dube, 1986)

In a s u p p l e m e n t a r y  fee d i n g ,  p r o t e c t i v e  foods of 

a n i m a l  o r i g i n  s u c h  as milk, mea t ,  fish a n d  egg a r e  e x p e n s i v e  

and b e y o n d  the r e a c h  of the c o m m o n  man. H e n c e  the i n f a n t  

m a l n u t r i t i o n  c a n  be s o l v e d  b y  the j u d i c i o u s  u s e  of

i n e x p e n s i v e  local foods a n d  t h e  n u t r i t i o n a l  s t a t u s  of the

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

be p e r s u a d e d  to feed t h e i r  i n f a n t s  l a r g e r  q u a n t i t i e s  of food

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

T h e  p r e s e n t  s t u d y  is a l s o  an e n d e a v o u r  to

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

the r e q u i r e m e n t s  of w e a n i n g  mix, in t h e  i n f a n t s  diets. The 

w e a n i n g  recitpie is f o u n d  to be w i t h  the d e r i v e d  

c h a r a c t e r i s t i c s  of h i g h  n u t r i e n t  d e n s i t y ,  low b u l k  p r o p e r t y  

low cost a n d  l o c a l l y  a v a i l a b l e  foods, p r o c e s s e d  by 

t r a d i t i o n a l  m e t h o d s  w h i c h  c a n  be e a s i l y  a d o p t e d  at the home.
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T h e  f e e d i n g  trial w a s  c o n d u c t e d  for s i x  m o n t h s  on 

f i f t e e n  i n f a n t s ,  n i n e  m a l e s  and s i x  fem a l e s .  The b a n a n a

b a s e d  s u p p l e m e n t a r y  food (35.5 g r a m s  to 51.5 g r a m s )  w a s  fed 

to e v e r y  i n f a n t  for s i x  d a y s  in a week. M a j o r i t y  of the 

i n f a n t s  w e r e  f o und to be v e r y  r e g u l a r  in a t t e n d i n g  the

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

a d d e d  a b o u t  124.9 c a l o r i e s  a n d  4.3 g r a m s  of p r o t e i n ,  m e e t i n g  

19,6 p e r c e n t  of c a l o r i e  r e q u i r e m e n t  a n d  38.7 p e r c e n t  of 

p r o t e i n  r e q u i r e m e n t  of t h e  infant. A n  equal n u m b e r  of 

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

c o n t r o l  s a m p l e s .  S t u d i e s  c o n d u c t e d  by B h a n d a r i  and 

M a n d o w a r a  (1985) h a v e  r e v e a e d  that a d e q u a t e  s u p p l e m e n t a r y  

f e e d i n g  s t a r t e d  at the a p p r o p r i a t e  m o n t h  (4 to 6 m o n t h s )

p r o v i d i n g  r e q u i r e d  c a l o r i e s ,  v i t a m i n s  and m i n e r a l s  p r o m o t e d  

g r o w t h  in n o r m a l  i n fants.

N o r m a l  n u t r i t i o n  i m p l i e s  r e g u l a r  c o n t i n u o u s

g r o w t h .  T h e  g r o w t h  c h a r t  is a v e r y  g o o d  tool as p r o o f

m o n i t o r  of g r o w t h  a n d  i d e n t i f i e s  g r o w t h  f a l t e r i n g ,  the 

e a r l i e s t  s i g n  of i n a d e q u a t e  n u t r i t i o n  as v i s i b l e  to m o t h e r

and t h e  h e a l t h  w o r k e r .  In the p a s t  5 to 10 y e a r s  g r o w t h

m o n i t o r i n g  h a s  b e c o m e  o n e  of the m o s t  a t t r a c t i v e  n u t r i t i o n a l  

and h e a l t h  m e a s u r e m e n t s  a m o n g s t  p r i m a r y  h e a l t h  care 

act ivi t i e s .
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So in the p r e s e n t  s t udy, r e g u l a r  m e a s u r e m e n t  of 

g r o w t h  was e n s u r e d  by a s c e r t a i n i n g  the v a r i a t i o n  in 

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  s u c h  as w e i g h t ,  h e i g h t ,  chest, 

h e a d  and m i d  a r m  c i r c u m f e r e n c e s .  B o t h  a g e  d e p e n d e n t  and age 

i n d e p e n d e n t  c r i t e r i a  w e r e  c o n s i d e r e d  w h i l e  a s s e s s i n g  the 

g r o w t h  s t a t u s  of the infant. M o r e o v e r  it w a s  r e a l i s e d  that 

s i g n i f i c a n t  d i f f e r e n c e s  in g r o w t h  w e r e  not l i k e l y  to e m e r g e  

b e t w e e n  t h e  e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s  of i n f a n t s  for a 

r e l a t i v e l y  b r i e f  p e r i o d  of 24 w e e k s .  H e n c e  the 

a n t h r o p o m e t r i c  d a t a  w e r e  s u b j e c t e d  to m o r e  t h a n  one t y p e  of 

s t a t i s t i c a l  a n a l y s i s  to e s t a b l i s h  the e x t e n t  to w h i c h  

m a i n t e n a n c e  of g r o w t h  a c h i e v e d  in the e x p e r i m e n t a l  group.

T h e  mo s t  p o p u l a r  a g e  d e p e n d e n t  c r i t e r i a  a r e  w e i g h t  

for age a n d  h e i g h t  for age. A c o m p a r i s o n  b e t w e e n  

e x p e r i m e n t a l  a n d  c o n t r o l  g r o u p s  r e v e a l e d  100 p e r c e n t  shi f t  

for w e i g h t  for a g e  fr o m  G r a d e  I M a l n u t r i t i o n  to N o r m a l  s t a t e  

in the c a s e  of e x p e r i m e n t a l  g r o u p .  In the c a s e  of c o n t r o l  

g r o u p  the s h i f t  w a s  at a s l o w e r  pace. B y  the end of 6 

m o n t h s ,  33.3 p e r c e n t  of i n f a n t s  w e r e  r e m a i n i n g  in t h e  G r a d e  

I m a l n u t r i t i o n  stage. A c c o r d i n g  to S c r i m s h a w ,  al .

(1967); N e l s o n ,  (1969) a n d  C h r i s t a k i s ,  (1972) d e v i a t i o n s  in 

w e i g h t  for a g e  a r e  c o n s i d e r e d  to be the m o s t  s e n s i t i v e  

i n d i c a t o r s  of an i n f a n t’s a n d  a t o d d l e r’s g r o w t h  p e r f o r m a n c e  

a n d  n u t r i t i o n a l  s t a t u s .  In the p r e s e n t  s t u d y  ev e n  t h o u g h  

t h e r e  is no s i g n i f i c a n t  d i f f e r e n c e  in t h e  r a t e  of
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p r o g r e s s i o n  or r e g r e s s i o n  of w e i g h t  for a g e  in b o t h  the

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

s t u d i e s  c o n d u c t e d  to a s c e r t a i n  the i m p a c t  of f e e d i n g  

p r o g r a m m e s ,  ( H o f v a n d e r  a n d  E k s m y r , (1971); a n d  N a t i o n a l

I n s t i t u t e  of N u t r i t i o n ,  (1969). In the P o s h a k  p r o j e c t ,  a f t e r

s e v e n  m o n t h s  s t u d y  t h e  i n c r e a s e  in w e i g h t  for a g e  w a s  not 

s i g n i f i c a n t  (Gop a l  Das, et^ al_. 1975). In the p r e s e n t  s t u d y  

all i n f a n t s  b e l o n g i n g  to the t w o  g r o u p s  w e r e  in the c a t e g o r y

CWCfc)
of ’’P r o g r e s s e d”. J e l l i f f e . h a s  p o i n t e d  out that a s h i f t  in 

w e i g h t  for a g e  is a b e t t e r  g u i d e  in a s s e s s i n g  the 

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

v a r y  i n d i v i d u a l l y  w i t h  age. B e a r i n g  t h i s  in mind, the

n u t r i t i o n a l  s t a t u s  of e a c h  i n f a n t  in the p r e s e n t  s t u d y  was 

a s s e s s e d  b y  o b s e r v i n g  t h e  c h a n g e  w h i c h  h a d  o c c u r e d  in his 

w e i g h t  for a g e  d u r i n g  t h e  s t u d y  p e r i o d  a n d  the i n f a n t  was 

c l a s s i f i e d  a c c o r d i n g  as p e r  t h e  n o r m s  s u g g e s t e d  b y  G o p a l  Das

(1983) If a c h i l d ’s w e i g h t  w a s  60 p e r c e n t  of ICNR s t a n d a r d
/

for h i s  a g e  at t h e  b e g i n n i n g  of t h e  e x p e r i m e n t  a n d  if h e  h a d

g a i n e d  e n o u g h  to w e i g h  m o r e  t h a n  65 p e r c e n t  of the ICNR

s t a n d a r d  for his age, he w a s  c o n s i d e r e d  to h a v e  p r o g r e s s e d .  

If he w e i g h e d  b e t w e e n  55 a n d  65 p e r c e n t  of the s t a n d a r d  he 

w a s  c o n s i d e r e d  to h a v e  r e m a i n e d  s t a t i o n a r y .  If at the end 

of the s t u d y  he w e i g h e d  less t h a n  55 p e r c e n t  of ICNR

s t a n d a r d  he w a s  c o n s i d e r e d  to h a v e  r e g r e s s e d .
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S i m i l a r l y  an a s s e s s m e n t  of h e i g h t  for a g e  a l s o  

r e v e a l e d  s i m i l a r  t r e n d s  w i t h  s l i g h t  v a r i a t i o n .  E x c e p t  t h r e e  

m a l e  i n f a n t s ,  all t h e  i n f a n t s  in the e x p e r i m e n t a l  g r o u p  w e r e  

s h i f t e d  to N o r m a l  c o n d i t i o n  o n  c o m p l e t i o n  of t h e  e x p e r i m e n t .  

In the c a s e  of c o n t r o l  g r o u p ,  m o r e  t h a n  13 . 3  p e r c e n t a g e  of 

i n f a n t s  d i d  n o t  r e a c h  n o r m a l  c o n d i t i o n  e v e n  a f t e r  s i x  

m o n t h s .  A c c o r d i n g  to ICMR, ( 1 972), G o p a l d a s  fefcol'( 197 5) , 

S c r i m s h a w  jit ajl.(1967 ) N a t i o n a l  I n s t i t u t e  of N u t r i t i o n ,  

(1973), a n d  S w a m i n a t h a n ,  ( 1 9 7 3 ) ;  a w e l l  a c c e p t e d  p r o c e d u r e  

for e v a l u a t i n g  t h e  i m p a c t  of s u p p l e m e n t a r y  f e e d i n g  is to 

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

d i f f e r e n c e s  in t h e  i n t e r v e n e d  t a r g e t  g r o u p  as c o m p a r e d  w i t h  

age m a t c h e d  n o n  i n t e r v e n e d  c o n t r o l s .  In t h e  p r e s e n t  s t u d y  

t h e r e  w a s  s i g n i f i c a n t  i n c r e a s e  in all 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  e x c e p t  c h e s t  c i r c u m f e r e n c e .

B e s i d e s  a s c e r t a i n i n g  t h e  g r o w t h  m e a s u r e s ,  t y p e  of 

m a l n u t r i t i o n  p r e v a l e n t  a m o n g  t h e  t w o  g r o u p s  of i n f a n t s  w e r e  

a l s o  a s c e r t a i n e d  a n d  c o m p a r e d  w i t h  s t a n d a r d s  s u g g e s t e d  by 

U a t e r l o w ’s ( 1 987). H o w e v e r  t h e  i n f a n t s  in t h e  t w o  g r o u p s  

w e r e  f o u n d  to be n o r m a l .  A c c o r d i n g  to V i s w e s w a r a  R a o  and 

S i n g h ,  (1970); w e i g h t  in Kg d i v i d e d  by H e i g h t  in C m r r a t i o  

is n o r m a l l y  a b o u t  0 . 0 0 1 5  + or - 0 . 0 0 0 1  for i n f a n t s .  T h e  

r a t i o  is r e d u c e d  if t h e  w e i g h t  of the i n f a n t  d e c r e a s e s  to a 

g r e a t e r  e x t e n t  in p r o p o r t i o n  to h i s  h e i g h t .  If the r a t i o  

falls b e l o w  0 . 0 0 1 3  it i n d i c a t e s  t h e  p r e s e n c e  of low w e i g h t



for h e i g h t  or u n d e r  n u t r i t i o n .  U h e n  the r a t i o  of 

w e i g h t / h e i g h t 2 w a s  a p p l i e d  in the p r e s e n t  e x p e r i m e n t ,  t r e n d s  

s i m i l a r  to t h o s e  for h e i g h t  a l o n e  w e r e  s e e n /

B e s i d e s  the a g e  d e p e n d e n t  c r i t e r i a , a g e  i n d e p e n d e n t  

c r i t e r i a  li k e  w e i g h t  / h e i g h t 2 , h e a d  c i r c u m f e r e n c e ,  che s t  

c i r c u m f e r e n c e ,  m i d a r m  c i r c u m f e r e n c e /  h e a d  c i r u c u m f e r e n c e  

w e r e  a l s o  a s c e r t a i n e d .

M e a s u r e m e n t  of h e a d  c i r c u m f e r e n c e ,  che s t  

c i r c u m f e r e n c e ,  a n d  m i d a r m  c i r c u m f e r e n c e  m a y  r e v e a l  the 

p r o t e i n  a n d  c a l o r i e  d e f i c i e n c y  s t a t e  of the i n f a n t  

r e f l e c t i n g  i n d i r e c t l y  on t h e  b o d y  c o n s t i t u t i o n  w i t h  

r e f e r e n c e  to fat c o n t e n t  in the so f t  t i s s u e s .  D a t a  on 

i n i t i a l  a n d  final a s s e s s m e n t  f u r t h e r  s t r e n g t h e n s  the p o i n t  

that i n f a n t  w h o  a r e  m i l d l y  m a l n o u r i s h e d  in t h e  b e g i n n i n g  of 

the e x p e r i m e n t  b e c a m e  n o r m a l  on c o m p l e t i o n  of the 

e x p e r i m e n t .

A c o m p a r i s o n  of the m o r b i d i t y  s t a t u s  of the 

i n f a n t s  of the two g r o u p s  h a d  a l s o  d e p i c t e d  l o w e s t  n u m b e r  of 

e p i s o d e s  a m o n g  the i n f a n t s  b e l o n g i n g  -to the e x p e r i m e n t a l  

group. T h e  c l i n i c a l  s y m p t o m s  r e l a t e d  to P E M  w e r e  d e t e c t e d  

a m o n g  the two g r o u p s  in the b e g i n n i n g  of the e x p e r i m e n t .  

C l i n i c a l  a s s e s s m e n t  c o n d u c t e d  t h r o u g h  out the e x p e r i m e n t a l  

p e r i o d  r e v e a l e d  a r e m a r k a b l e  r e d u c t i o n  in the m o r b i d i t y  

s t a t e  of the i n f a n t  e x c e p t  for a n a e m i a  a n d  c h e i l o s i s .
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T h e  s i x  m o n t h  f e e d i n g  trial on s e l e c t e d  i n f a n t s  

w i t h  b a n a n a  b a s e d  s u p p l e m e n t a r y  food h a s  e s t a b l i s h e d  the 

i m p o r t a n c e  of this food m i x  as a s u i t a b l e  w e a n i n g  food, 

w h i c h  can be s a f e l y  i n t r o d u c e d  in the i n f a n t s’ d i e t s  d u r i n g  

the l a t e r  p a r t  of i n fancy.



SUMMARY
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S U M M A R Y

A s t u d y  on t h e  " I m p a c t  of b a n a n a  b a s e d  

s u p p l e m e n t a r y  food on t h e  n u t r i t i o n a l  s t a t u s  of i n f a n t s” was

c o n d u c t e d  a m o n g  i nfants.

Infa n t  f e e d i n g  p r a c t i c e s  a r e  s a i d  to be i n f l u e n c e d  

by the s o c i o - e c o n o m i c ,  c u l t u r a l  b a c k g r o u n d  of a c o m m u n i t y

and i n t r o d u c t i o n  of n e w f o o d s  for i n f a n t s  a r e  m u c h  i n f l u e n c e d

by t h e s e  fac t o r s .  H e n c e  the s o c i o - e c o n o m i c ,  a n d  d i e t a r y

b a c k g r o u n d  of t h e  s e l e c t e d  f a m i l i e s  (75) fr o m  the s a m e  a r e a  

was a s c e r t a i n e d  to d e t e r m i n e  t h e  f e a s i b i l i t y  of i n t r o d u c i n g  

a n e w  s u p p l e m e n t a r y  food.

F a m i l i e s  s u r v e y e d  w e r e  f o u n d  to be l a r g e  o n e s  from 

the s o c i a l l y  a n d  e c o n o m i c a l l y  u n d e r  pr£v$lfcged s e c t i o n s  of 

the two m a j o r  r e l i g i o n s  l i k e  H i n d u s  and C h r i s t i a n s .  M a l e  

m e m b e r s  of the f a m i l i e s  in g e n e r a l  w e r e  b e t t e r  e d u c a t e d .  In 

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

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

F o o d  e x p e n d i t u r e  was in p r o p o r t i o n  to the i n c o m e  

of t h e s e  f a m i l i e s .  C e r e a l s  a n d  fish w e r e  t h e  c o m m o n  items

in thef-fc, d a i l y  menu. V e g e t a b l e s ,  roots, f r u i t s  a n d  c o c o n u t  

w e r e  u s e d  m o r e  f r e q u e n t l y  t h a n  f o ods l i k e  g r e e n  l e a f y  

v e g e t a b l e s  a n d  p u l s e s .  I n f a n t s  w e r e  d e v o i d e d  of all t y p e s  

of a d u l t  foods, a n i m a l  foo d s  a n d  too s p i c y  foods.



An a s s e s s m e n t  of the i n f a n t  f e e d i n g  p r a c t i c e s  

r e v e a l e d  p r o l o n g e d  b r e a s t  fe e d i n g ,  a late i n t r o d u c t i o n  of 

s u p p l e m e n t a r y  foods, and lo n g  i n t e r v a l s  b e t w e e n  feeds, and 

an u r g e n c y  for the i n t r o d u c t i o n  of n u t r i t i o n  l o w c o s t  

s u p p l e m e n t a r y  food in t h e  i n f a n t s  diets.

T h e  b a n a n a  b a s e d  w e a n i n g  food u s e d  in tfaS. present: 

e x p e r i m e n t  is h i g h l y  n u t r i t i o u s  one wi th 3  SI *$CjQjLi2 r i es and 

p r o t e i n s / 1 0 0  g r a m  a n d  w h i c h  c a n  be p r e p a r e d  at the 

h o u s e h o l d  level. It is c o m p o s e d  of b a n a n a f l o u r ,  s e s a m e ,  

h o r s e g r a m  a n d  s k i m  m i l k  p o w d e r  in t h e  p r o p o r t i o n  of 

3 0 : 2 0 : 3 0 : 2 0 .  T h e  f e e d i n g  e x p e r i m e n t  w a s  c o n d u c t e d  for 6 

m o n t h s  w i t h  15 i n f a n t s  in the e x p e r i m e n t a l  g r o u p  a n d  15 

i n f a n t s  of s i m i l a r  w e r e  s e l e c t e d  as c o n t r o l .  D u r i n g  the s i x  

m o n t h s  p e r i o d  t h e  h e a l t h  s t a t u s  of t h e  i n f a n t s  w e r e  

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

chest, head, and m i d  a r m  c i r c u m f e r e n c e s .

I n f a n t s  of b o t h  s e x e s  b e l o n g i n g  to the 

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

w i t h  r e g a r d  to t h e i r  h e i g h t s  a n d  w e i g h t s .  E v a l u a t i o n  of 

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

a s h i f t  f r o m  G r a d e - I  m a l n u t r i t i o n  to n o r m a l .  H o w e v e r ,  in 

the c o n t r o l  g r o u p  a s h i f t  w a s  at a s l o w e r  pace.

A n  a s s e s s m e n t  of w e i g h t / h e i g h t *  r a t i o  of the 

i n f a n t s  of t h e  two g r o u p s  r e v e a l e d  b e t t e r  h e a l t h y  s t a t u s  in 

all the c a s e  of the i n f a n t s  b e l o n g i n g  to e x p e r i m e n t a l  group.

1 0 2



Da t a  on H e a d / C h e s t  c i r c u m f e r e n c e  ratio, the M i d  a r m

c i r c u m f e r e n c e / H e a d  c i r c u m f e r e n c e  r a t i o  a l s o  I n d i c a t e d  an 

i m p r o v e m e n t  in the h e a l t h  s t a t u s  a f t e r  the e x p e r i m e n t .

A c o m p a r i s o n  of t h e  two g r o u p s  on all

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  r e v e a l e d  that the i m p r o v e m e n t  in 

m e a n  h e i g h t ,  c r o w n  h e e l  l e n g t h ,  h e a d  a n d  m i d  a r m

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

s i g n i f i c a n t l y  b e t t e r  t h a n  that of t h e i r  c o u n t e r  p a r t s  in the 

c o n t r o l  group.

C l i n i c a l  e x a m i n a t i o n  of the i n f a n t s  of the two 

g r o u p s  w e r e  c o n d u c t e d  i n t i a l l y  a n d  t h e  m e d i c a l  c h e c k  up for 

e x p e r i m e n t a l  g r o u p  i n f a n t s  w e r e  p e r i o d i c a l l y  c o n d u c t e d  

d u r i n g  t h e  e x p e r i m e n t a l  p e r i o d .  T h e  r e s u l t s  i n d i c a t e d  that 

c l i n i c a l  s y m p t o m s  s u c h  as s p a r s e  hair, d i s c o l o u r a t i o n  of 

hair, o e d e m a ,  a n a e m i a ,  a n d  cheilosis w e r e  p r e s e n t  in the

b e g i n n i n g  in the t w o  g r o u p s .  A f t e r  the e x p e r i m e n t  in the

e x p e r i m e n t a l  g r o u p  t h e s e  m a n y  of the c l i n i c a l  s y m p t o m s  

c o m p l e t e l y  d i s a p p e a r e d  e x c e p t  a n a e m i a  a n d  cheijpsis. 

H o w e v e r ,  the p e r c e n t a g e  of i n f a n t s  a f f e c t e d  by t h e s e  

s y m p t o m s  w e r e  r e d u c e d  a f t e r  the e x p e r i m e n t .

H e n c e  it c a n  be c o n c l u d e d  that t h e  b a n a n a  b a s e d  

s u p p l e m e n t a r y  food u s e d  as the f e e d i n g  e x p e r i m e n t  of the

p r e s e n t  s t u d y  can be r e c o m m e n d e d  as a s u p p l e m e n t a r y  fo o d  for

in f a n t s  d u r i n g  w e a n i n g  p e r i o d .
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Q U E S T I O N N A I R E  J O  E L I C I T  I N F O R M A T I O N  R E G A R D I N G  THE 

S O C I O - E C O N O M I C  B A C K G R O U N D .  F O O D  C O N S U M P T I O N  P A T T E R N  A N D  

I N F A N T  F E E D I N G  P R A C T I C E S  OF T H E  C O M M U N I T Y .  " I M P A C T  OF 

B A N A N A  B A S E D  S U P P L E M E N T A R Y  F O O D  O N  J H E  N U T R I T I O N A L  S T A T U S

O F  I N F A N T S "

SECTION—A

N a m e  of the i n v e s t i g a t o r  s 

S e r i a l  N u m b e r  :

P l a c e  :

1. N a m e  of the r e s p o n d e n t  
( M other) :

2. A d d r e s s  :

1 2  J

APPENDIX-I

3 . R e l i g i o n  *

4. C a s t e  :

5. T y p e  of f a m i l y  !

6. O c c u p a t i o n  of the head 
of the f a m i 1y '

7 . T y p e  of fo o d  c o n s u m e d  :

  B l o c k s

Pan c h a y a t :



F a m i l y D e t a i 1s

8. T o t a l  n u m b e r  of m e m b e r s  
in the f a m i l y .  :

1) N u m b e r  of a d u l t s  
(above 18 years) :

2) N u m b e r  of a d o l e s c e n t s :  
( 1 1 - 1 7 - y e a r s )

3) N u m b e r  of c h i l d r e n  
b e t w e e n ( 6 - 1 0 - y e a r s ) :

a) M a l e  :

b) F e m a l e  :

4) N u m b e r  of c h i l d r e n
b e t w e e n  ( 3 - 5 y e a r s )  :

a) M a l e  :

b) F e m a l e  :

5) N u m b e r  of c h i l d r e n
b e l o w  3 y e ars. :

a) M a l e  :

b) F e m a l e  :

O c c u p a t i o n a l  S t a t u s

9. N u m b e r  of e a r n i n g  
m e m b e r s  in the f a m i l y  i

1 0 . 0 c c u p a t i o n  of the
he a d  of the f a m i l y  :

1 1 . O c c u p a t i o n  of the
r e s p o n d e n t  :

1 2 . Tot a l  f a m i l y  i n c o m e
(in r u p e e s  per m o n t h )  :

13. O t h e r  s o u r c e s  of 
i n c o m e  if a n y  :



1 2 £

14. If yes, s o u r c e s  f r o m

1.A g r i c u 1tu r e  :--------------------- --------------

E. D o m e s t i c  a n i m a l s  5   —-- ------------ --- ----- ----

3 . B u s i n e s s  e a r n i n g s  s ----------------------------------

4 . R e c e i p t s  f r o m  p r o p e r t i e s
(land, b u i l d i n g )  : ------------ -----------------------

5 . I n c o m e  f r o m
i n v e s t m e n t s  :-----------------------------------

6 . O t h e r  e a r n i n g s  :-----------------------------------

7 . T o t a l  i n c o m e  f r o m  t h e s e  
s o u r c e s  (in r u p e e s  per
m o n t h )  ! -----------------------------------

E d u c a t i o n a l  S t a t u s

15. F a t h e r  :------------------------------------

16. M o t h e r  :------------------------------------

17.M o n t h l y  e x p e n d i t u r e  p a t t e r n  (in r u p e e s  per m o n t h )

1 .Food :------------------------------------

£ . C l o t h i n g  :------------------------------------

3 . S h e  1 ter :------------------------------------

4 . E d u c a t i o n  "■ -----------------------------------

5 . H e a l t h  :------------------------------------

6 . T r a n s p o r t  : -----------------------------------

7 . R e p a y i n g  loans : -----------------------------------

8 . R e c r e a t i o n  :------------------------------------

9 . S a v i n g s  :------------------------------------

10.O t h e r s  : -----------------------------------



1.Ri ce

2 . W h e a t

3 . R a v a  

4 . R a g i

5 . M a i d a  

P u 1ses

6 .B e n g a l  g r a m

7 . B l a c k  g r a m

8 . C o w p e a

9 . R e d  g r a m  

R o o t s  a n d  T u b e r s

1 0 . P o t a t o

1 1 . Tapi o ca

1 2 . Y a m

1 3 . C o l 0 c a p s i a

14.C a r  rot

1 5 . B e e t r o o t

18.O t h e r  v e g e t a b l e s

1 7 . L e a f y  v e g e t a b l e s  

F r u i t s

18.B a n a n a

1 9 . P a p p a y a

2 0 . G u a v a  

2 1 . O r a n g e

18. F r equency  o f  the  use

C e r e a l s
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M i l k  and M i l k  p r o d u c t s

2 2 . M i l k

2 3 . C u r d

2 4 . B u t t e r  M i l k

2 5 . B u t t e r

2 6 . C h e e s e  

M e a t

2 7 . C h i c k e n

2 8 . M u t t o n

2 9 . D u c k

3 0 . B e e f

3 1 . F i s h

i.g.g.

3 2 . H e n

3 3 . Du ck

N u t s  a n d  oil s e e d s

3 4 . G r o u n d  nut

3 5 . G i n g 4 1 1 y  s e e d s

3 6 . C o c o n u t

3 7 . C o o k i n g  oils

3 8 . S u g a r  a n d  J a g g e r y

3 9 . P r o c e s s e d  f o o d s

4 0 . B a k e r y  f o o d s

19. M e a l  p a t t e r n  of the 
f a m i l y



Y d Z

20. P r e f e r e n c e  in s e r v i n g
food s ---------

21. M e a l  p a t t e r n  of the : ---------
i n f a n t

S E C T 1 0 N - B

22. F o o d  f i r s t  i n t r o d u c e d
to the n e o n a t e  s ----------

23. Did you b r e a s t  fed your 
i n f a n t  :-----------

24. H o w m a n y  t i m e  do you
fe e d  y o u r  b a b y  ; ----------

1. 1st m o n t h  : ----------

2. 2 n d  m o n t h  : ----------

3. 3 r d  m o n t h  :-----------

4. 4 t h  m o n t h  :-----------

5. 5 t h  m o n t h  :-----------

6. 6 t h  m o n t h  ' ----------

7. 7th m o n t h  :-----------

8. 8 t h  m o n t h  :-----------

9. 9 t h  m o n t h  :-----------

10. 10th m o n t h --------------- ----------

11. 11th m o n t h  ! ----------

12. 12th m o n t h  : ----------

13. 1-3 y e a r s  : ----------



25. I n t e r v a l  b e t w e e n  f e eds

1. 1st m o n t h  :

2. 2 n d  m o n t h  :

3. 3 r d  m o n t h  :

4. 4 t h  m o n t h  :

5. 5 t h  m o nth.

6. 6 t h  m o n t h  !

7. 7 t h  m o n t h  '•
8. 8 t h  m o n t h  5

9. 9 t h  m o n t h  :

10. 10th m o n t h  s

11. 11th m o n t h  '•
12. 12th m o n t h  :

13. 1 to 3 y e a r s  :

2 6 . R e a s o n s  for not b r e a s t  
f e e d i n g  s

2 7 . If the c h i l d  is not
b r e a s t  fed w h a t  ty p e  of 
m i l k  is g i v e n  :

2 8 . N u m b e r  of f e e d s  i n t r o d u c e d

1. 1st m o n t h

2. 2 n d  m o n t h

3. 3rd m o n t h

4. 4 t h  m o n t h

5. 5 t h  m o n t h

6. 6 t h  m o n t h



7. 7th m o n t h  •
8. 8 t h  m o n t h  s

9. 9 t h  m o n t h  ;

10. 10th m o n t h  :

11. 11th m o n t h  i

12. 12th m o n t h  5

13. 1-3 y e a r s  :

2 9 . If the chi l d  is b r e a s t  fed 
a l o n g  w i t h  b r e a s t  m i l k  w h a t  
type of m i l k  is g i v e n  : ---

3 0 . N u m b e r  of f e e d s  
i nt rodu ced

1. 1st m o n t h

2. 2nd m o n t h

3. 3 r d  m o n t h

4. 4th m o n t h

5. 5 t h  m o n t h

6. 6 t h  m o n t h

7. 7 t h  m o n t h

8. 8 t h  m o n t h

9. 9 t h  m o n t h

10. 10th m o n t h

11. 11th m o n t h

12. 12th m o n t h

13. 1-3 yea r s



31. If the chi l d  is b r e a s t  fed 
h o w  long d i d  you b r e a s t  
fed

3 2 . At w h a t  p e r i o d  the b r e a s t  
f e e d i n g  is w i t h d r a w n  *

M e a n i n g

3 3 . F r o m  w h i c h  m o n t h  f o o d s  oth e r  
t h a n  m i l k  w a s  i n t r o d u c e d  to 
the i n f a n t  *

34. T y p e  of fo o d  i n t r o d u c e d  

C e r e a l s

1. R i c e

2. W h e a t

3. R a v a

4. Ra g i

3. M a i d a

P u 1 ses

6. B e n g a l  g r a m

7. B l a c k  g r a m

8. C o w p e a

9. Red g r a m  

R o o t s  and T u b e r s

10. P o t a t o

11. T a p i o c a

12. Y a m

13. Colocajtsia

14. C a r r o t



13. B e e t r o o t

16. O t h e r  V e g e t a b l e s

17. L e a f y  v e g e t a b l e s  

F r u i t s

18. B a n a n a

19. PajJpaya

20. G u a v a  

El. O r a n g e

M i l k  and M i l k  p r o d u c t s  

EE. M i l k  

E3. C u r d

24. B u t t e r  m i l k

25. B u t t e r

26. C h e e s e  

M e a t

27. C h i c k e n  

E8. M u t t o n

29. D u c k

3 0 . B e e f

31. F i s h  

E'i'l

32. Hen

33. Du c k
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34. G r o u n d  nut : -----

35. G i n g ^ l l y  s e e d s  : -----

36. C o c o n u t  s -----

37. S u g a r  a n d  j a g g e r y  : -----

38. P r o c e s s e d  f o o d s  : -----

39. B a k e r y  f o o d s  : -----

3 5 . R e a s o n s  for g i v i n g  : -----

3 6 . Due to the i n t r o d u c t i o n  of 
s u p p l e m e n t a r y  f o o d s  h a v e  you 
r e d u c e d  the f r e q u e n c y  of 
b r e a s t  f e e d i n g  '■-------

3 7 . If yes, w h a t  is the : -----
r e a s o n s

3 8 . Do you a v o i d  a n y  s p e c i a l  
f o o d s  for y o u r  w e a n i n g  
i n fant : -----

3 9 . If yes, w h a t  type of
f o o d s  do you a v o i d  : ------

4 0 . R e a s o n s  for a v o i d i n g  ' -----

4 1 . Do you r e s t r i c t  the food 
for the i n f a n t s  d u r i n g  
s i c k n e s s  : -----

4 2 . F o o d s  r e s t r i c t e d  d u r i n g  
f e v e r  : -----

4 3 . F o o d s  r e s t r i c t e d  d u r i n g  
d i a r r h o e a  : -----

4 4 . F o o d s  r e s t r i c t e d  d u r i n g  
J a u n d i c e  :------

Nuts  and o i l  s eeds

4 5 . F o o d s  r e s t r i c t e d  d u r i n g  
M e a s l e s  :



4 6 .Foods r e s t r i c t e d  du r i ng 
v o m i t i n g  s

4 7 . F o o d s  r e s t r i c t e d  d u r i n g  
A s t h m a  :

4 8 . W h o  i n f l u e n c e  the food 
h a b i t s  of yo u r  child :

4 9 . W h o  is g i v i n g  the meal 
for the i n f a n t

5 0 . If the m o t h e r  is s i c k / b u s y  
who is g i v i n g  the foods -----

5 1 . W h e t h e r  the food g i v i n g  
p e r s o n s  w a s h  t h e i r  h a n d s  
b e f o r e  h a n d l i n g  f o o d s . :

5 2 . Do you u s e  b o t t l e s  for 
f e e d i n g  yo u r  i n f a n t  :

5 3 . If yes do you boil the 
b o t t l e  e v e r y  d a y  :

5 4 . Do you boil the r u b b e r  
n i p p l e s  e v e r y  d a y  :

5 5 . Do you u s e  d e t e r g e n t s  in 
w a s h i n g  the b o t t l e  and 
n i p p l e  :

5 6 . B e f o r e  p r e p a r i n g  the 
b o t t l e  feed do you 
w a s h  y o u r  h a n d s  :

5 7 . If yes, w a s h i n g  is d o n e  
w i t h  :

5 8 . B e f o r e  g i v i n g  the m i l k  
will you boil the mil k :

5 9 . W h a t  is the t e m p e r a t u r e  of 
m i l k  d u r i n g  f e e d i n g

6 0 . W h i l e  b o t t l e  f e e d i n g  w h e t h e r  
air b u b b l e s  a r e  f o r m e d  
i n side the b o t t l e



61. H o w  t, 11r-> ho t, t, I (' I r» <mI i ng
is d o n e  '■ ---

6 2 . Do you gi v e  c o m m e r c i a l  m i l k  
p o w d e r  to the b a b y

6 3 . Do you f o l l o w  the 
m e a s u r e m e n t s  g i v e n  
in the tin

6 4 . Do you f o l l o w  the g u i d e l i n e s  
g i v e n  in the tin for 
p r e p a r i n g  the L a c t o g e n :

6 5 . A f t e r  e a c h  f e e d i n g  do you 
w a s h  the b a b y ' s  m o u t h  :
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C a l c u l a t i o n  of the q u a n t i t y  of w e a n i n g  food per 

s e r v i n g  ( 1 / 3 rd of the p r o t e i n  r e q u i r e m e n t )

P r o t e i n  r e q u i r e m e n t  for i n f a n t s  f r o m  6 - 1 2  m o n t h s .  

1 . 65/Kg b o d y  w e i g h t  (ICMR)

W e i g h t  of the i n f a n t  = 6 Kg

Tot a l  p r o t e i n  r e q u i r e m e n t  / d a y  = 6 x 1.65

= 9 . 9  g / d a y

APPENDIX— II

1 / 3 1"*1 r e q u i r e m e n t  = 9 . 9  :< jl = 3 . 3  g
3 =======

P r o t e i n  c o n t e n t  of the
w e a n i n g  f o o d / 1 0 0  gm = 1 0 . 2 9 g

T h e r e f o r e  q u a n t i t y  of w e a n i n g  f o o d  r e q u i r e d  to m e e t  3 . 3  gms 

of pro t e i n .

= 3 . 3  :< 100
  = 3 2 . 0 6

10.29 

= 3 2  g m s / s e r v i n g



1. Procedure for Weighing the inf ant

A s p r i n g  b a l a n c e  w a s  u s e d  to t a k e  the w e i g h t  of

the infant. It was hu n g  a n d  the child was m a d e  to sit on it 

w i t h  m i n i m u m  c l o t h i n g  and the w e i g h t  was r e c o r d e d  in 

k i l o g r a m s  w i t h  an a c c u r a c y  of 0.1 kg.

2. P r o c e d u  re for m e a s u  ring h e a d  ci r c u m f  e r e n c e

F o r  t a k i n g  h e a d  m e a s u r e m e n t s ,  the c h i l d’s head was

s t e a d e d  and the g r e a t e s t  c i r c u m f e r e n c e  w a s  m e a s u r e d  by

p l a c i n g  a soft f i b e r  g l a s s  tape f i r m l y  r o u n d  the frontal 

bones j u s t  s u p e r i o r  to the s u p r a  o r b i t a l ,  ridges, p a s s i n g  

it rou n d  to the he a d  at the sa m e  level on ea c h  si d e  and 

l a y i n g  it over m a x i m u m  o c c i p i t a l  p r o m i n e n c e  at the back. 

M e a s u r e m e n t s  w e r e  m a d e  to the n e a r e s t  0.1 cm ( Mayers, 1772)

3. P r o c e d u r e  for m e a s u  r i n g mid a r m  c i r cum f e  ren ce

M i d  a r m  c i r c u m f e r e n c e  of the child was m e a s u r e d  

w i t h  an i n s e r t i o n  t a p e  at the level m i d  w a y  b e t w e e n  the

a c r o m i o n  and o l e c r a n o n  p r o c e s s  w i t h  the a r m  h a n g i n g  f r e e l y

relaxed, w i t h  the ta p e  a p p l i e d  at right a n g l e s  to the long

a x i s  of the h u m e r o u s  ( M a l e n a  and M a y e r  1972). Z e r f a s  (1975) 

r e p o r t e d  a b o u t  i n s e r t i o n  tape as a n e w  c i r c u m f e r e n c e  tape

for u s e  in n u t r i t i o n a l  a s s e s s m e n t .  M e a s u r e m e n t s  w e r e  ma d e  

to the n e a r e s t  0.1 cm.

APPENDIX— III



4 . P r o c e d u r e  for m e a s u  r i no c h e s t  c i r c u m f e r e n c e

C h e s t  c i r c u m f e r e n c e  of the i n f a n t s  w e r e  a l s o  taken 

w i t h  the f i b e r  g l a s s  tape. T h e  m e a s u r e m e n t  is t a k e n  at the 

level of X i p h i s t e r n u m  and in a pla c e  at rig h t  a n g l e s  to the 

v e r t e b r a l  c o l u m n  b e l o w  the i n f e r i o r  a n g l e  of the s c a p u l a .  

S u f f i c i e n t  t e n s i o n  was a p p l i e d  to e n a b l e  the ta p e  to test 

a g a i n s t  the p e r i m e t e r  of the t h o r a x  w i t h o u t  s l i p p i n g .

C h e n  .et. al..<1978) p o i n t e d  out t h a t  w e i g h t  /age and 

a r m  c i r c u m f e r e n c e  /age w e r e  the s t r o n g e s t  i n d i c e s  u s e d  to 

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

5. P r o c e d u r e  for m e a s u r  i n g the C r o w n  hee.1 1 e n g th ( H e i g h t )

T h e  i n f a n t  is laid on the w o o d e n  l e n g t h  b o a r d  on a 

flat s u r f a c e .  The h e a d  is kept in p o s i t i o n  f i r m l y  a g a i n s t  

the f i x e d  h e a d  part w i t h  legs k e e p i n g  v e r t i c a l l y .  The 

k n e a l s  a r e  e x t e n d e d  by p r e s s u r e  w i t h  the h e l p  of an 

a s s i s t a n t .  The u p r i g h t  s t e a d i n g  fo o t  is m o v e d  to o b t a i n  

f i r m  c o n t a c t  to the h e a d  a n d  the l e n g t h  is m e a s u r e d  by u s i n g  

a f i b r e  g l a s s  ta p e  f i x e d  on the w o o d e n  b o a r d .  M e a s u r e m e n t s  

w e r e  m a d e  to the n e a r e s t  0.1 cm.
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K E R A L A  A G R  I.CULTURAL U N I V E R S I T Y  

C O L L E G E  O F  A G R I C U L T U R E ,  V E L L A Y A N I ,  T R I V A N D R U M  

N U T R I T I O N A L  A S S E S S M E N T  S C H E D U L E  

N A T I O N A L  I N S T I T U T E  O F  N U T R I T I O N

APPENDIX— IV

S t a t e : 

T a l u k :

D i s t r i c t :  

Vi 1 l a g e :

D a t e ' 

Block:

M a l e / F e m a l e

S e r i a l  No. F a m i l y  No:

N a m e  of the s u b j e c t  

Sex

N a m e  of the F a t h e r / G u a r d i a n  

O c c u p a t  ion 

I n c o m e ( p e r  year)

D a t e  of b i r t h  

Age

Sou r ce

B r e a s t  f e d / B F + S u p p l e m e n t s / N O T  B F / P r e g n a n t / 1 a c t a t i n g  

A n t h r o p o m e t r y

Y e a r s  M o n t h s

P r e s e n t / r e c o r d

H e i g h t  (c m s ) 

W e i g h t ( K g s )

H e a d  c i r c u m f e r e n c e  (cms) 

C h e s t  c i r c u m f e r e n c e (c m s )

F a t  fo l d  c i r c u m f e r e n c e  (cms)
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C l i n i c a l  E x a m i n a t i o n .

1. H a i r  s p a r s e

2. D i s c o l o u r e d

3. E a s i l y  p l u c k e d

4. M o o n  face

5. P a r o t i d  e n l a r g e m e n t  
( b i l a t e r a l , p a i n l e s s )

6. O e d e m a

7. E m a c i a t i o n

8. M a r a s m u s

9. C o n j u n c t i v a l  X e r o s i s

1 0 . B i t o t ’s spot

H . C o r n e a l  X e r o s i s / K e r a t o m a l a c i a

1 2 . C o r n e a l  o p a c i t y

1 3 . M i g h t  b l i n d n e s s

1 4 . P h o t o p h o b i a

1 5 . A n a e m i a

1 6 . N a s o l a b i a l  d y s e b a c i a

1 7 . A n g u l a r  s t o m a t i t i s

1 8 . C h e i l o s i s

1 9 . R e d  a n d  raw t o n g u e

2 0 . T o n g u e s -  P a p i l l a e  - a t r o p h i c

2 1 . P apillae - hypertrophic

22. Pe 1 lagjAra

2 3 . C r a z y  d e r m a t o s i s

2 4 . P i g m e n t a t i o n  at 
K n u c k l e s / f i n g e r s / t o e s

2 5 . Ph rynode rma

2 6 . K o i l o n y c h i a

2 7 . G u m s - s p o n g y  bleeding

28. CraT^ota])es

2 9 . E p i p h y s e a 1 e nlargement

3 0 . B e a d i n g  of ribs

3 1 . K n o c k - k n e e / b o w  legs

3 2 . F r o n t a l -  parietal boosing

3 3 . Teeth caries

3 4 . M o t t l e d  enamel

3 5 . E n l a r g e m e n t  of liver 

S o f t :

Fi rm!

Hard :

3 6 . T h y roid e n l a r g e m e n t  

3 7 . Others

F o r  c h i l d r e n  b e l o w  five y e a r s  only.



APPENDIX-V 

Weight / Height* Ratio

1 'JZ

S e r i a l  M o n t h

No Gr on ps 1 2 3 4 5 6

1 . E x p e r i m e n t
C o n t r o l

0 . 0 0 1 8
0 . 0 0 1 5

0 . 0 0 1 7  
0 . 0 0  16

0 . 0 0 1 8
0 . 0 0 1 6

0 . 0 0 1 9  
0 . 0 0  17

0 . 0 0 1 9
0 . 0 0 1 7

0 . 0 0 2 0
0 . 0 0 1 8

2 . Ex pe r iment 
C o n t r o l

0 . 0 0 1 6
0 . 0 0 1 8

0 . 0 0 1 6
0 . 0 0 1 9

0 . 0 0 1 8
0 . 0 0 1 9

0 . 0 0 1 9
0 . 0 0 1 9

0 . 0 0 1 9
0 . 0 0 2 0

0 . 0 0 1 9
0 . 0 0 2 0

3. E x p e r  iment 
C o n t r o l

0 . 0 0 1 5
0 . 0 0 1 6

0 . 0 0 1 7
0 . 0 0 1 6

0 . 0 0 1 8
0 . 0 0 1 7

0 . 0 0 1 9
0 . 0 0 1 8

0 . 0 0 2 0
0 . 0 0 2 0

0 . 0 0 2 0
0 . 0 0 1 9

4. E x p e r  iment 
C o n t r o l

0 . 0 0 1 8
0 . 0 0 1 6

0 . 0 0 1 8
0 . 0 0 1 7

0 . 0 0 1 8
0 . 0 0 1 7

0 . 0 0 1 8
0 . 0 0 1 8

0 . 0 0 1 9
0 . 0 0 1 8

0 . 0 0 2 1
0 . 0 0 1 8

5. Ex pe r i m e n t  
C o n t  ro 1

0 . 0 0 1 6
0 . 0 0 1 7

0 . 0 0 1 8  
0 . 0 0  17

0 . 0 0 1 9
0 . 0 0 1 7

0 . 0 0 1 9  
0 . 0 0  17

0 . 0 0 2 0
0 . 0 0 1 7

0 . 0 0 2 0
0 . 0 0 1 7

6. E x p e r  iment 
C o n t r o l

0 . 0 0 1 4
0 . 0 0 1 4

0 . 0 0 1 5  
0 . 0 0  14

0 . 0 0 1 5
0 . 0 0 1 5

0 . 0 0 1 6
0 . 0 0 1 6

0 . 0 0 1 8
0 . 0 0 1 6

0.002.1 
0 . 0 0 1 6

7. E x p e r i m e n t
C o n t r o l

0 . 0 0 1 7  
0 . 0 0  16

0 . 0 0 1 8
0 . 0 0 1 7

0 . 0 0 1 9
0 . 0 0 1 6

0 . 0 0 2 0
0 . 0 0 1 7

0 . 0 0 2 0
0 . 0 0 1 7

0 . 0 0 2 1
0 . 0 0 1 6

8 . E x p e r i m e n t
C o n t r o l

0 . 0 0 1 3
0 . 0 0 1 6

0 . 0 0 1 4
0 . 0 0 1 7

0 . 0 0 1 6
0 . 0 0 1 7

0 . 0 0 1 8
0 . 0 0 1 7

0 . 0 0 1 8
0 . 0 0 1 8

0 . 0 0 1 9
0 . 0 0 1 9

9. E x p e r  iment 
C o n t r o l

0 . 0 0 1 4  
0 . 0 0  18

0 . 0 0 1 6
0 . 0 0 1 8

0 . 0 0 1 7
0 . 0 0 1 9

0 . 0 0 1 7
0 . 0 0 1 9

0 . 0 0 1 8  
0 . 0 0  19

0 . 0 0 2 0
0 . 0 0 1 9

10. E x p e r  iment 
C o n t r o l

0 . 0 0 1 6
0 . 0 0 1 6

0 . 0 0 1 7
0 . 0 0 1 6

0 . 0 0 1 8  
0 . 0 0  17

0 . 0 0 1 7
0 . 0 0 1 7

0 . 0 0 1 9  
0 . 0 0  18

0 . 0 0 1 9
0 . 0 0 1 8

11 . E x p e  r iment 
C o n t r o l

0 . 0 0 1 6
0 . 0 0 1 5

0 . 0 0 1 7  
0 . 0 0  16

0 . 0 0 1 8
0 . 0 0 1 6

0 . 0 0 1 8
0 . 0 0 1 7

0 . 0 0 1 9
0 . 0 0 1 7

0 . 0 0 1 9
0 . 0 0 1 8

12. E x p e r  iment 
C o n t r o l

0 . 0 0 1 4
0 . 0 0 1 6

0 . 0 0 1 5
0 . 0 0 1 7

0 . 0 0 1 5
0 . 0 0 1 8

0 . 0 0 1 6
0 . 0 0 1 8

0 . 0 0 1 7
0 . 0 0 1 9

0 . 0 0 1 8
0 . 0 0 1 9

13. Ex pe r iment 
C o n t  r o 1

0 . 0 0 1 5
0 . 0 0 1 4

0 . 0 0 1 5
0 . 0 0 1 5

0 . 0 0 1 7
0 . 0 0 1 6

0 . 0 0 1 7
0 . 0 0 1 5

0 . 0 0 1 7
0 . 0 0 1 5

0 . 0 0 1 9
0 . 0 0 1 5

14.

15.

E x p e r  iment 
C o n t r o l  
E x p e r i m e n t  
C o n t r o l

0 . 0 0 1 6
0 . 0 0 1 4
0 . 0 0 1 5
0 . 0 0 1 6

0 . 0 0 1 7
0 . 0 0 1 4
0 . 0 0 1 7
0 . 0 0 1 6

0 . 0 0 1 9
0 . 0 0 1 5
0 . 0 0 2 0
0 . 0 0 1 7

0 . 0 0 2 0  
0 . 0 0 1 4  
0 . 0 0 2 0  
0 . 0 0  18

0 . 0 0 2 0
0 . 0 0 1 5
0 . 0 0 2 0
0 . 0 0 1 7

0 . 0 0 2 0
0 . 0 0 1 5
0 . 0 0 2 0
0 . 0 0 1 9
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APPENDIX-VI

Head/Chest circumference Ratio

Se r i al M o n t h

No G r o u p s 1 2 3 4 5 6

1 . E x p e r i m e n t
C o n t r o l

0 . 8 9
0 . 9 8

0 . 9 2
0 . 9 8

0 . 9 0
0 . 9 9

0. 9 1
0 . 9 8

0.91
0 . 9 8

0 . 8 9
0 . 9 8

2. Ex pe r iment 
C o n t r o l

0 . 9 4
0 . 9 7

0 . 9 4
0 . 9 8

0 . 9 5
0 . 9 8

0 . 9 5
0 . 9 8

0 . 9 8
0 . 9 7

0 . 9 6
0 . 9 8

3. E x p e r i m e n t
C o n t r o l

•1.01
0 . 9 9

1 . 0 2  
0 . 9 9

1 .02 
0 . 9 9

1 .02 
1

1 .02 
0 . 9 9

1 .02 
0 . 9 9

4. Ex pe r ime n t  
C o n t r o l

1 .04 
1.03

•1 .04 
1.04

1.04
1.04

1 .05 
1.04

•1 .05 
1 .04

1 .05 
1 .04

5. E x p e r i m e n t  
C o n t  r o 1

1 .04 
0 . 9 6

1.04 
0 . 9 7

1 .04 
0 . 9 8

1.04
1 .02

1 .05 
1.02

1.05 
1.02

6. E x p e r  iment 
C o n t r o l

0 . 8 3
0 . 9 3

0 . 8 4
0 . 9 7

0 . 8 5
0 . 9 7

0 . 8 5
0 . 9 8

0 . 8 5
0 . 9 8

0 . 8 5
1

7. E x p e r i m e n t  
C o n t  r o 1

1.01
0 . 9 6

1 .02 
0 . 9 7

1 .02 
0 . 9 9

1.03 
0 . 9 9

1.03 
1

1 .04 
1.01

8. E x p e r  iment 
C o n t  r o 1

0 . 9 8
0 . 9 7

0 . 8 8
0 . 9 6

0 . 9 0
0 . 9 6

0 . 9 0
0 . 9 7

0 . 9 2
0 . 9 7

0.91
0 . 9 7

9. E x p e r i m e n t
C o n t r o l

0 . 9 8
0 . 9 7

0 . 9 7
0 . 9 7

0 . 9 7
0 . 9 7

0 . 9 7
0 . 9 7

0 . 9 7
0 . 9 7

0 . 9 7
0 . 9 7

10. E x p e r i m e n t
C o n t r o l

0 . 9 7
0 . 9 8

0 . 9 7
0 . 9 8

0 . 9 7
0 . 9 8

0 . 9 7
0 . 9 8

0 . 9 5
0 . 9 8

0 . 9 7
0 . 9 8

1 1 . E x p e r  iment 
C o n t r o l

1 .05 
0 . 9 6

1 .06 
0 . 9 6

0 . 9 5
1-.01

0 . 9 5
1.01

0 . 9 3
1.01

0 . 9 3  
1.02

12. Ex pe r iment 
C o n t r o l

0. 9 1
1

0 . 8 9
1.01

0 . 8 8  
1.02

0 . 8 9
1.01

0 . 8 9
1.01

0 . 9
1.01

13. E x p e r i m e n t
C o n t r o l

0 . 9 6
0 . 8 5

0 . 9 4
0 . 8 6

0 . 9 5
0 . 8 6

0 . 9 5
0 . 8 7

0 . 9 7
0 . 8 7

0 . 9 7
0 . 8 8

14. E x p e r i m e n t
C o n t r o l

0 . 8 6
0 . 8 5

0 . 8 6
0 . 8 5

0 . 8 8
0 . 8 6

0 . 8 8
0 . 8 7

0 . 8 8  
0 . 8 7

0.91
0 . 8 7

15. Ex pe r iment 
C o n t  r o 1

0 . 8 2
0 . 9 6

0 . 8 4
0 . 9 6

0 . 8 5
0 . 9 7

0 . 8 5
0 . 9 7

0 . 8 5
0 . 9 7

0 . 8 5
0 . 9 7
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APPENDIX-VII

Mid arm circumference/.Head circumference Ratio

Se r ial

No G r o u p s

M o n t h s

1 2 3 4 5 6

1. E x p e r i m e n t 0 . 2 8 0 . 2 8 0 . 2 9 0 . 3 0 0. 3 1 0 . 3 3

C o n t r o l 0. 3 1 0.31 0 . 3 3 0 . 3 3 0 . 3 4 0 . 3 4

2 . Ex pe r iment 0 . 3 8 0 . 3 8 0 . 3 9 0 . 3 9 0 . 3 8 0 . 3 9

C o n t r o l 0 . 2 9 0 . 2 9 0 . 3 0 0 . 3 1 0 . 3 2 0 . 3 3

3. E x p e r i m e n t 0 . 3 6 0 . 3 5 0 . 3 6 0 . 3 7 0 . 3 7 0 . 3 7

C o n t r o l 0 . 2 6 0 . 2 7 0 . 2 7 0 . 2 8 0 . 2 8 0 . 2 9

4. E x p e r i m e n t 0 . 2 9 0 . 3 0 0 . 3 2 0 . 3 3 0 . 3 5 0 . 3 5

C o n t  r o 1 0 . 2 9 0. 3 1 0. 3 1 0 . 3 2 0 . 3 2 0 . 3 3

3. Ex pe r iment 0 . 3 0 0 . 3 1 0 . 3 3 0 . 3 3 0 . 3 4 0 . 3 4

C o n t r o l 0 . 3 0 0 . 3 0 0 . 3 0 0. 3 1 0.31 0.31

6 . E x p e r  iment 0 . 3 0 0 . 3 1 0 . 3 1 0 . 3 2 0 . 3 2 0 . 3 3

C o n t r o l 0 . 3 0 0. 3 1 0. 3 1 0 . 3 2 0 . 3 2 0 . 3 3

7. Ex pe r iment 0 . 3 3 0 . 3 4 0 . 3 4 0 . 3 4 0 . 3 4 0 . 3 5

C o n t  r o 1 0 . 3 3 0 . 3 3 0 . 3 3 0 . 3 3 0 . 3 3 0 . 3 3

8. E x p e r  iment 0 . 2 7 0 . 2 9 0 . 2 9 0 . 3 2 0 . 3 2 0 . 3 4

C o n t  r o 1 0 . 2 9 0 . 2 9 0 . 2 9 0 . 2 9 0 . 3 0 0.31

9. Ex pe r iment 0 . 3 4 0 . 3 5 0 . 3 6 0 . 3 8 0 . 3 9 0 . 3 9

C o n t  r o 1 0 . 3 2 0 . 3 2 0 . 3 3 0 . 3 3 0 . 3 3 0. 3 4

10 . E x p e r i m e n t 0 . 3 6 0 . 3 7 0 . 3 6 0 . 3 7 0 . 3 7 0 . 3 8

C o n t r o l 0 . 2 8 0 . 2 8 0 . 2 9 0 . 2 9 0 . 2 9 0 . 3 0

11 . E x p e r i m e n t 0 . 3 4 0 . 3 5 0 . 3 6 0 . 3 6 0 . 3 7 0 . 3 7

C o n t r o l 0 . 2 8 0 . 2 8 0 . 2 9 0 . 3 0 0 . 3 0 0 . 3 0

12 . E x p e r i m e n t 0. 3 1 0 . 3 2 0 . 3 2 0 . 3 3 0 . 3 4 0 . 3 5

C o n t r o l 0 . 2 7 0 . 2 7 0 . 2 8 0 . 2 8 0 . 2 9 0 . 2 9

13 . E x p e r i m e n t 0 . 3 7 0 . 3 8 0 . 3 9 0 . 4 0 0 . 4 0 0 . 4 0

C o n t r o l 0. 3 1 0 . 3 2 0 . 3 2 0 . 3 2 0 . 3 2 0 . 3 2

14 . E x p e  r iment 0 . 3 4 0 . 3 7 0 . 3 6 0 . 3 6 0 . 3 7 0 . 3 7

C o n t  r o 1 0 . 3 0 0 . 3 0 0 . 3 0 0 . 3 0 0 . 3 0 0.31

15 . E x p e r i m e n t 0 . 3 0 0 . 3 1 0 . 3 1 0 . 3 2 0 . 3 2 0 . 3 3

C o n t r o l 0 . 2 9 0 . 2 9 0 . 2 9 0 . 2 9 0 . 3 0 0.31



Monthly rate of increase in the Anthropometric Measurements of infants in the experimental group

APPEND1X-VIII

ANTHROPOMETRIC MEASUREMENTS

ight (urns) Height (kg) Head circumference (as) Chest circumference (cms) Hidarm circumference (a)

Months Months Months Months Months

3 4 5 6 1 E 3 4 5 6 1 E 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

67.5 68 69 70 7 7.8 8.5 9 9.5 9.8 40.1 41.5 41.8 42 42.8 43.1 45 45 46 46 47 48 11.5 11.8 12 12.8 13.5 14.5

65.8 66 68 69 6.5 7 8 8.5 8.8 9.5 40.5 4E 43 43.9 45 45.1 43 44.5 45 45.8 45.8 46.5 15.5 16 17 17.5 17.5 18

66.5 67.8 68.5 71.7 6.5 7.8 8 8.8 9.5 9.5 41.5 42 42.8 43 43.5 43.5 41 41 41.8 42 42.5 43 15 15 15.5 16 16.5 16.5

66 67 67.8 68 7.5 7.5 8 8.5- 9 9.8 43 43 44 44.5 45 45 41 41 42 42 43 43 12.5 13 14.5 15 16 16.5

66.5 67.9 68.9 70.5 7 8 8.8 8.8 9.5 10 44 44.5 45 45 46.5 46.5 42. 43 44 44 44.5 44.5 13.5 14 15 15 16 16

65.5 66.5 67.3 68.0 6 6.5 6.8 7.5 8.3 9.8 40.3 41.5 42 42 42.5 42.5 48.5 49 49 49.5 49.5 50 12.3 13 13 13.3 13.8 14

65 66.8 67.9 68 7 7.5 8.3 9 9.5 10 42 43 43 44 44 45 41.5 42 42 42.5 42.5 43 14 14.5 14.5 15 15 16

68 68.5 69 70 6 6.5 7.5 8.8 9 9.8 40.3 41 42.5 43 44 44 41 46.5 46.8 47.5 47.5 48 11 11.9 12.5 13.8 14 15

64.8 65 66.8 67.5 6 7 7.8 a 8.8 9.3 41.9 42 42.3 42.5 43 43.5 44 43 43 44.5 46 46.5 14.5 15 15.5 16.5 17 17

66.8 67.5 68.9 69.9 7.3 8.5 9 9.5 9.8 10.5 44 44.5 45 45 46 47 45 45.8 46 46 48 48 16 16.5 16.5 16.8 17 18

69.5 70 70.5 71 7.3 8 8.8 8.8 9.5 10 43.5 44 44 44 45 45 42.5 43.3 43.8 43.8 44.5 44.5 15 15.8 16 16 16.8 17

68.8 69.5 70 70.5 6.5 7 7.5 7.8 8.5 9.3 41.9 42 42.3 42.5 43 43.2 46 47 47 47.3 47.8 48 13 13.5 13.8 14' 14.8 15

67.5 68.9 69.5 70.5 6.5 7 8 8.5 8.5 9.5 41.5 42 42.8 43.3 44.8 45 43 44.5 45 45.8 45.8 46.5 15.5 16 17 17.5 17.5 18

68.5 69 69.5 70.5 7.3 8 9.3 9.8 9.8 10 41.5 41.5 42.8 43 43.5 44.9 47.8 48 48.5 48.8 49 49 14.3 15.5 15.5 15.8 16 16

64.8 65.5 66.8 67.5 6 7 8.5 8.8 9 9.3 40 41.5 42 42 42.5 42.5 48.5 49 49 49.5 49.5 50 12.3 13 13 13.3 13.8 14



APP0DIX-IX
Monthly rate of increase in the Anthropometric Measurements o f infants in the control group

ANTVKOPOMETRIC ItASUREMEHTS

ight (cms) Height (kg) Head circumference (cms) Chest circumference (cms) Midarm circumference (cm)

Months Months Months Months Months

3 4 5 6 1 2  3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

63.3 63.5 63.8 64 6.3 6.8 6.8 7 7.3 7.5 42.5 42.7 43 43 43 43 43 43.3 43.3 43.7 43.7 43.7 13.3 13.3 14.2 14.5 14.8 14.8

60.8 61.5 62 63.5 6.8 7 7.3 7.5 7.8 8 41.3 42 42.3 42.3 42.8 43 42.5 42.8 42.8 43 43.8 43.8 12.3 12.5 12.8 13.3 14 14.3

61.5 61.8 62 62.3 6 6.3 6.5 6.9 7 7.5 41 41.3 41.5 41.8 42 42.5 41.3 41.5 41.8 41.8 42.3 42.9 11 11.3 11.5 11.8 12 12.5

67 67.3 67.8 68.8 7 7.8 8 8.3 8.5 8.5 43.8 44.3 44.8 45 45.3 45.3 42.3 42.5 42.8 43 43.3 43.5 13 13.8 14.3 14.5 14.9 15

65.5 66.8 67.5 68 7 7.3 7.3 7.8 7.9 8.3 41.3 42.5 43 44.5 45 45.3 43 43.5 43.5 43.5 43.8 44 12.3 13 13 13.3 13.8 14

67 67.9 68 69 6.3 6.5 7 7.5 7.8 8 40 40.3 40.5 41.8 42 42.8 43 41.5 41.9 42.5 42.6 43 12 12.3 12.8 13.5 13.5 13.9

68.9 70 70.5 71.8 7.5 7.8 8 8.5 8.5 8.5 41.5 41.9 42.9 43 43.8 44.5 42.8 42.9 43 43.3 43.5 43.8 13.5 13.8 14 14.1 14.5 14.8

61.3 61.8 61.8 62 6.4 6.6 6.8 6.8 7.1 7.5 40.4 40.5 40.7 40.8 40»9 41 41.6 41.8 41.8 41.9 41.9 42 11.9 12 12 12.1 12.5 12.8

66 66.8 67 68 7.9 8 8.3 8.5 8.8 8.8 42.5 42.5 42.8 43 43.3 43.5 43.3 43.5 43.9 44 44.2 44.8 13.8 14 14 14.3 14.5 14.9

62.5 62.8 62.9 63 6.3 6.5 6.8 6.9 7.3 7.5 40.4 40.7 40.7 40.9 41.2 41.5 41.2 41.4 41.5 41.7 41.9 42 11.4 11.6 11.7 11.9 12 12.3

64.5 64.8 65 65.2 6.3 6.6 6.9 7.2 7.5 7.9 41.1 41.9 42 42.3 42.5 43 40.4 40.5 40.8 41 41.2 41.5 11.8 12 12.4 12.7 12.9 13

62.3 63 63.8 64 6.1 6.5 7 7.5 7.9 8 40.1 40.5 41 41.5 41.8 42 40 40 40 41 41.3 41.5 10.8 10.9 11.4 11.8 12 12.3

67.5 68.9 70 70.9 6.3 6.8 7.3 7.5 7.a 8 41.5 42 42.5 43 43.5 44 48.8 48.8 49 49.3 49.5 49.8 12.9 13.3 13.8 13.8 13.9 14

70 70.8 71 71.5 6.9 7 7.4 7.5 7.9 8 41.3 41.8 42 42.5 43 43.5 43.5 48.5 48.8 48.9 49.2 49.5 12.5 12.6 12.6 12.8 13 13.3

61 62 63.5 64 6 6 6.5 7 7.2 8 40 40.5 40.7 40.8 40.9 41 41 41.6 41.8 41.9 41.9 42 11.9 12 12 12.1 12.5 12.8
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A B S T R A C T

A  s t u d y  on " I m p a c t  of b a n a n a  b a s e d  s u p p l e m e n t a r y  

food on t h e  n u t r i t i o n a l  s t a t u s  of t h e  i n f a n t s "  w a s  c o n d u c t e d  

a m o n g  s e l e c t e d  f i f t e e n  i n f a n t s  u s i n g  a s u p p l e m e n t a r y  food 

b a s e d  on l o c a l l y  a v a i l a b l e  food a r t i c l e s  li k e  b a n a n a ,

s e s a m e ,  h o r s e g r a m  a n d  s k i m  m i l k  p o w d e r  in t h e  p r o p o r t i o n  of 

3 0 : 2 0 : 3 0 : 2 0 .  P r i o r  to t h e  e x p e r i m e n t  a s u r v e y  w a s  c o n d u c t e d  

to a s c e r t a i n  t h e  f e a s i b i i t y  of i n t r o d u c i n g  s u c h  

s u p p l e m e n t a r y  food a m o n g  Iho r u r a l  f a m i l i e s .

T h e  s u r v e y  c o n d u c t e d  a m o n g  s e v e n t y  fi v e  f a m i l i e s  

s e l e c t e d  f r o m  u n d e r  p r e v i l e g e d  s e c t i o n  of t h e  c o m m u n i t y  

r e v e a l e d  th a t  t h e y  w e r e  l a r g e  f a m i l i e s  w i t h  m o r e  w o m e n  and 

c h i l d r e n .  E d u c a t i o n  level w a s  low for t h e s e  f a m i l i e s .  

D i e t s  c o n s u m e d  b y  t h e s e  f a m i l i e s  w e r e  w i t h  l i t t l e  v a r i e t y .

D a t a  on i n f a n t  f e e d i n g  p r a c t i c e s  r e v e a l e d  that 

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

i n t e r v a l  b e t w e e n  feeds. T y p e  of food g i v e n  to t h e  i n f a n t s

w e r e  n o t  n u t r i t i o u s .  T h i s  i n d i c a t e s  t h a t  t h e r e  is u r g e n c y

for i n t r o d u c t i o n  of s u c h  s u p p l e m e n t a r y  food. T h e  p r e s e n t

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

i n f a n t s  in t h e  e x p e r i m e n t  g r o u p .  A c o m p a r i s o n  of the 

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  l i k e  h e i g h t s  a n d  w e i g h t s  

r e v e a l e d  a f a v o u r a b l e  t r e n d  t o w a r d s  t h e  e x p e r i m e n t a l  grou p .  

D a t a  on H e i g h t  for a g e  p r o f i l e ,  a n d  W e i g h t  / H e i g h t 2 ,
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H e a d / C h e s t  c i r c u m f e r e n c e  r a tio, M i d  a r m  c i r c u m f e r e n c e / H e a d  

c i r c u m f e r e n c e  r a t i o  and c l i n i c a l  r e c o r d  “a l s o  i n d i c a t e d  

f a v o u r a b l e  t r e n d s  in the c a s e  of i n f a n t s  b e l o n g i n g  to 

e x p e r i m e n t a l  a n d  c o n t r o l  group. A n  a s s e s s m e n t  of 

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  of the i n f a n t  of e x p e r i m e n t a l  

g r o u p  i n d i c a t e d  a s i g n i f i c a n t  i n c r e a s e  w h e n  c o m p a r e d  to the 

c o n t r o l  g r oup.

i

Hence, it c a n  be c o n c l u d e d  t h a t  the b a n a n a  b a s e d  

s u p p l e m e n t a r y  fo o d  t r i e d  in the a b o v e  f e e d i n g  t r i a l  is found 

to be s u i t a b l e  one for p o p u l a r i s i n g  as a s u p p l e m e n t a r y  feed 

for the i n f a n t .


