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Abstract:
The purpose of the study was to investigate the status of protein nutrition of expectant mothers in
American Samoa and the possible effect of this status on the health of the infant. The mother's diet
before and during pregnancy is most important to her adjustment during pregnancy and the infant's
growth and development. The sample included sixty mothers that delivered and the new born babies at
the LBJ Tropical Medical Center, Pago Pago, American Samoa. Multiple regression and correlation
were the statistical methods employed in the research. It appears two of the criteria, weight of the baby
at birth and chest circumference, might be predicted from the measured predictor variables but that
more research is needed to make its use practical. It is possible for both mother and infant to obtain an
adequate diet. 
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ABSTRACT

The p u rp o se  o f  the  s tu d y  w as  to  in v e s t ig a te  the  s t a tu s  of p ro te in  
n u tr i t io n  of e x p e c ta n t  m others  in  American Samoa and  the  p o s s ib le  
e f fe c t  o f  th is  s ta tu s  on the  h e a l th  o f  the  in fa n t .  The m o th e r 's  d ie t  b e ­
fore and  during p re g n a n cy  i s  m o s t  im portan t to her a d ju s tm e n t  during 
p re g n a n cy  and  the  i n f a n t 's  growth and  d ev e lo p m en t.  The sam ple  i n ­
c lu d e d  s ix ty  m others  th a t  d e l iv e re d  and  th e  new  born b a b ie s  a t  th e  LBJ 
T rop ica l M e d ic a l  C e n te r ,  Pago P ag o , American Sam oa. M u lt ip le  r e ­
g re s s io n  and c o r re la t io n  w ere  the  s t a t i s t i c a l  m ethods em ployed  in  the  
r e s e a r c h .  I t  a p p e a rs  two o f  the  c r i t e r i a ,  w e ig h t  of the  baby  a t  b irth  
and  c h e s t  c i rc u m fe re n c e ,  m ight be p re d ic te d  from th e  m e asu red  p re ­
d ic to r  v a r ia b le s  but th a t  more r e s e a r c h  i s  n eed ed  to m ake i t s  u se  
p r a c t i c a l .  I t  i s  p o s s ib le  for both  m other and  in fa n t  to  o b ta in  an a d e ­
q u a te  d ie t .



C H A P T E R  I

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

Im portance  o f  P ro te in  N utrit ion  

The problem  of to ta l  food in ta k e  i s  of g re a t  im p o r tan ce  in  i ts  

r e la t io n s h ip  to  good h e a l th  bu t th a t  of food q u a l i ty  is  e v en  more im ­

p o r ta n t .  All o f  the  s p e c i f ic  com ponen ts  o f  the  v a r io u s  t i s s u e s  o f  the  

body m u s t  be p ro v id e d .  Pro tein  i s  of m ajor im portance  s in c e  i t  com ­

p o s e s  th e  g r e a te s t  p roportion  of th e  body  t i s s u e , e x c e p t  for w a t e r , and  

is  an  in d is p e n s a b le  c o n s t i tu e n t  of ev e ry  l iv in g  c e l l  ( I ) .  For the  p u r­

p o se  o f  th is  s tu d y ,  i t  s h a l l  be the  on ly  one d i s c u s s e d .

It  i s  e s t im a te d  th a t  ap p ro x im a te ly  tw o - th i rd s  o f  the  w o r ld 's  p o p u ­

la t io n  i s  su ffe r in g  from som e d eg ree  o f  m a lnu tr i t ion  (2). At the  h e a r t  o f  

th e  m a ln u tr i t io n  problem  is  th e  s e r io u s  la c k  of p ro te in .  P ro te in  d e f i ­

c ie n c y  in  young c h i ld re n  is  the  m ajor n u tr i t io n a l  p roblem  of the  w o r ld .

In som e p o p u la t io n  g r o u p s , th e  p ro te in  d e f ic ie n c y  i s  fu r ther  a c c e n tu ­

a te d  by  a la c k  o f  c a lo r ie s  a n d ,  t h u s ,  p a r t  o f the  p ro te in  is  u sed  for 

e n e rg y .

P ro te in  Sources

The m ain  so u rc e  of p ro te in  in  th e  U nited  S ta te s  i s  food from a n i ­

mal o r ig in  (3). Foods from an im al p ro te in s  are  com ple te  p r o t e i n s , th a t

i s ,  th e y  c o n ta in  a l l  th e  e s s e n t i a l  am ino a c id s .  Many, c o u n tr ie s  have  /
.

/■

/
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ex trem e  l im i ta t io n s  on th e  q u a n t i ty  and  q u a l i ty  of h igh  p ro te in  f o o d s . 

D e v e lo p in g  c o u n tr ie s  u s e  p la n ts  a s  th e i r  c h ie f  so u rce  o f  p ro te in  (4). 

P lan t  p r o t e i n , u n le s s  u s e d  in  co m b in a tio n  w ith  o th e r  p l a n t s ,  is  no t a 

co m p le te  p ro te in  b e c a u s e  no one  p la n t  c o n ta in s  a l l  th e  e s s e n t i a l  am ino 

a c id s  in  p roper  p ro p o r t io n .

P roduction  o f  foods  h igh  in  an im a l p ro te in  i s  g re a t ly  l im ited  in  

d e v e lo p in g  c o u n tr ie s ;  t r a n s p o r ta t io n ,  s to ra g e  f a c i l i t i e s  a re  in a d e q u a te ,  

p u rc h a s in g  pow er i s  low  and  p re ju d ic e  a g a in s t  c e r ta in  foods a l l  add  to 

th e  p roblem  (5).

M any  s u g g e s t io n s  hav e  b e e n  m ade a s  to a s o lu t io n  to  the  p ro te in  

m a ln u tr i t io n  p ro b le m . The P ro te in  A dvisory  Group from th e  FAO, W H O , 

an d  UNICEF s u g g e s t  th a t  the  h ig h e s t  p r io r i ty  be g iv en  to  d ev e lo p m en t 

o f  lo c a l  a g r ic u l tu ra l  r e s o u rc e s  (6 ) .  All p ro te in  s o u rc e s  m ust be u t i ­

l i z e d .  W h ile  t h e s e  m e a s u re s  r e p r e s e n t  an  im portan t co n tr ib u tio n  tow ard  

p re v e n t io n  o f p ro te in  m a ln u tr i t io n ,  d e v e lo p m en ts  in  o th e r  f ie ld s ' a re  p o ­

t e n t i a l ly  u se fu l  in  im proving  p ro te in  n u tr i t io n .  One o f the  m ajor new  

d e v e lo p m en ts  i s  th e  u pg rad ing  o f  th e  n u tr i t iv e  v a lu e  o f  c e r e a l  p ro te in s  

by g e n e t i c a l ly  c h an g in g  the  am ino a c id  p a t te rn .  F o r t i f ic a t io n  of c e r e a l s  

w ith  s y n th e t ic  am ino a c id s  is  a n o th e r  p o s s ib i l i ty .

One a n sw e r  to  the  problem  w ould  be a p ro te in - r ic h  food m ixture 

for su p p lem en ta ry  feed in g  w hich  w ou ld  be a c c e p te d  by the  peop le  o f  

d e v e lo p in g  n a t i o n s . G ra in ,  l e g u m e s ,  g ro u n d n u ts , c o t to n s e e d ,  s o y ­

b e a n s  and  f i s h  p ro te in  c o n c e n t r a te s  a re  u se d  a s  a su p p lem en ta ry
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fe e d in g .  C u rren tly  s e s a m e , su n f lo w e r ,  and  c o co n u t a re  be ing  s tu d ie d  

a s  p o s s ib le  s o u rc e s  of p ro te in  for human u se  (7).

Purpose  o f  Study

This s tu d y  w as  u n d e r ta k en  to in v e s t ig a te  the  s t a t u s  of p ro te in  

n u tr i t io n  o f  e x p e c ta n t  m others  in  American Samoa and  th e  p o s s ib le  

e f fe c t  o f  th is  s t a t u s  on the  "health o f  th e  in fa n t .  S ince  the  l a s t  s tu d y  

w as  com ple ted  in  1954 and  many c h a n g e s  have ta k e n  p la c e  s in c e  th e n ,  

the  p h y s ic i a n s  fe l t  som e cu rren t  r e s e a r c h  shou ld  be d o n e .

H y p o th e se s

1. Is  the  b a b y 's  b ir th  w e ig h t  p re d ic ta b le  from s e l e c t e d  p h y s ic a l  m e a ­

su re m en ts  and  d ie ta ry  h a b i ts  o f  the  m other?

2 . Is  th e  b a b y 's  b ir th  le n g th  p re d ic ta b le  from s e l e c t e d  p h y s ic a l  m e a ­

su re m en ts  an d  d ie ta ry  h a b i ts  o f  the  m other?

3. Is  the  b a b y 's  h e ad  c ircu m fe ren ce  p re d ic ta b le  from s e le c te d  p h y s i ­

c a l  m e a su re m e n ts  and  d ie ta ry  h a b i t s  of the  m o ther?

4 . Is  the  b a b y 's  c h e s t  c ircu m fe ren ce  p re d ic ta b le  from s e le c te d  

p h y s ic a l  m e asu re m e n ts  and d ie ta ry  h a b i ts  of the  m o ther?

5 . Is  the  a v e rag e  w e ig h t  ga in  p e r  d ay  of the  baby  p re d ic ta b le  from 

s e l e c t e d  p h y s ic a l  m e asu re m e n ts  and  d ie ta ry  h a b i t s  of the  m o ther?

6. Is  the  b a b y 's  hem oglob in  p re d ic ta b le  from s e l e c t e d  p h y s ic a l  m e a ­

su re m en ts  and  d ie ta ry  h a b i ts  o f  the  m other?

7. Is  th e  e x p e c ta n t  m o th e r 's  d ie t  a d e q u a te  in  p ro te in ?



C H A P T E R  I I

R E V IE W  O F  L I T E R A T U R E

F u n c tio n s  o f  P ro te in  in  Human N u tr i t ion  

P ro te in  i s  e s s e n t i a l  in  the  grow th and  re p la c e m e n t  o f  t i s s u e .  

W hen grow th  o c c u r s , th e  p ro te in  req u irem en t i s  n e c e s s a r i l y  l a r g e , 

t h u s , in  th e  c a s e  of the  f e t u s , in f a n t ,  c h i ld ,  and n u rs in g  m o th e r , the  

in c r e a s e  o f  t i s s u e  and  th e  s e c re t io n  of milk m akes g re a t  dem ands  (8). 

All l iv in g  c e l l s  undergo  c o n s ta n t  c h a n g e s  th roughou t th e i r  l i fe  sp an  and  

a re  c o n s ta n t ly  in  n e ed  o f r e n e w a l ,

M etab o lism  o f  p ro te in  in c lu d e s  the  e x i s t e n c e  of p ro te in  po o ls  in  

th e  l iv e r  an d  o th e r  body t i s s u e .  This pe rm its  rap id  and  con tinuous  

in te rc h a n g e  o f n i t ro g en o u s  com pounds b e tw een  c e l l s  and  the  su rro u n d ­

ing f lu id .  T h ese  p o o ls  in su re  a b a la n c e  b e tw ee n  the  n i tro g en o u s  p ro ­

d u c ts  o f  s y n th e s i s  and  b reakdow n (9).

W hen more p ro te in  is  e a te n  th a n  is  n eed ed  for r e p a ir  p r o c e s s e s , 

the  e x c e s s  may fu n c tio n  a s  a so u rc e  o f  energy  or be s to re d  in  the  body. 

This s to re d  p ro te in  i s  u s e d  during t im es  o f  fa s t in g  and  w hen the in ta k e  

o f  fa t  and  ca rb o h y d ra te  is  lo w . W hen p ro te in  is  u s e d  to  m eet energy- 

re q u irem en ts  , the  q u a n t i ty  a v a i la b le  for growth and  r e p a i r  i s  r e ­

d u c ed  (10).

P ro te in  is  im portan t a s  a r e g u la to r  of o sm o tic  p re s s u re  and of 

w a te r  b a la n c e  w ith in  the  b o dy . It  a id s  in  m ain ta in in g  one of the  b o d y 's
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important- c o n s t a n t s , the  hydrogen  ion  c o n c e n t r a t io n , v e ry  c lo se  to  th a t  

o f  w a te r .  P ro te in s  a re  am p h o te r ic  s u b s ta n c e s  w hich  com bine w ith  a c id  

or b a s e  and  se rv e  a s  bu ffers  w hen an  e x c e s s  of e i th e r  an  a c id  or b a se  

com pound is  p r e s e n t  (11).

M any  body horm ones are  p ro te in  in  n a tu re .  The t ro p ic  hormone 

from th e  p i tu i ta ry  g la n d ,  th y ro x in ,  a d r e n a l in e ,  i n s u l i n , and  the d i g e s t ­

iv e  e n z y m e s ,  to nam e a fe w , a re  a l l  n i tro g en o u s  in  n a tu re  (12).

O ther  d ie ta ry  fa c to rs  a re  in v o lv e d  in  p ro te in  m e ta b o l i s m . M in e r­

a ls  and  v i ta m in s  a re  an  im portan t p a r t  of p ro te in  s y n t h e s i s .  S ince the  

a v e ra g e  d a y 's  d ie t  m ay no t a lw ay s  be fav o rab le  for o p tim a l u t i l i z a t io n ,  

the  a d v a n ta g e  of a f if ty  p e rc e n t  s a f e ty  fa c to r  over the  m inim al need  is  

e v id e n t  (10).

N u tr i t io n  o f  E x p ec tan t  M others  and In fan ts  

P reg n an cy  and  c h i ld b ir th  l ink  th e  p re s e n t  g e n e ra t io n  to future 

o n e s . F ac to rs  th a t  a f f e c t  rep ro d u c tio n  a f fe c t  the  fam ily  a s  w ell a s  th e  

m o th e r .  Every m other h a s  the  r ig h t  to  bo th  a h igh  q u a l i ty  and a h igh  

s ta n d a rd  o f  h e a l th  c a r e .  This in c lu d e s  a food in ta k e  th a t  w ill  p repa re  

h e r  for and  ca rry  h e r  th rough  p re g n a n c y ,  c h i ld b ir th ,  an d  perm it the  i n ­

fa n t  to  f lo u r ish  (13).

R e la t io n sh ip  o f  the  new born  in fa n t  to  the  m other i s  ve ry  im port­

a n t .  The in fa n t  h a s  d ep en d ed  c o m p le te ly  upon the  m other during the  

p re n a ta l  p e r io d ,  n ine  m o n th s .  M any  th e o r ie s  offer an  e x p lan a t io n  for
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the  w e l l - b e in g  o f  an  in fa n t  from a p oo rly  n o u r ish ed  m o th e r .  One theo ry  

i s  th a t  th e  m other i s  endow ed  w ith  a s p e c ia l  a b i l i ty  to p roduce  a 

healthy  offspring r e g a r d le s s  of he r  h e a l th  or n u tr i t io n a l  s t a t u s .  Another 

i s  a p re g n a n t  wom an w i l l ,  from i n s t i n c t ,  a c t  to  m ee t  th e  h e a l th  of h e r ­

s e l f  and  he r  in fa n t .  M any s tu d ie s  hav e  show n th e s e  th e o r ie s  to be 

f a l s e  (14).

S ta tu s  of M other

The n u tr i t io n a l  s t a tu s  p rio r  to  becom ing  p re g n a n t  i s  m ost im port­

a n t .  The body  sh o u ld  be fun c tio n in g  p rope rly  in  o rder  for i t  to  m ake the  

n e c e s s a r y  a d ju s tm e n ts  to  the  a d d ed  burden  of the  d e v e lo p in g  f e t u s .

E xperim en ts  in d ic a te  th a t  m a te rn a l  n u tr i t io n  is  im portan t to  bo th  

m other and  c h i ld .  Knowledge ab o u t n u tr i t io n  and i t s  in v o lv em en t in  the  

c a u s e  and  p re v e n t io n  o f  d i s e a s e  is  ex p an d in g  ra p id ly .  The number of 

s t i l l b i r t h s  and  in fa n t  d e a th s  have  in c r e a s e d  in  the  U n ited  S t a t e s , w h ich  

m ay or m ay no t be  r e la te d  to  n u tr i t io n  (14).

W e l l -n o u r is h e d  m others  en jo y  b e t te r  h e a l th ,  few er co m p lic a t io n s ,  

and  a re  b e t te r  r i s k s  during  p re g n a n c y .  In c id e n ce  of m is c a r r i a g e s ,  

s t i l l b i r t h s ,  a b o r t io n s ,  and  prem atu re  b ir th s  in c r e a s e s  in  women c o n ­

sum ing an  in a d e q u a te  d ie t  (15). The n u tr i t io n  of the  m other during the  

p re n a ta l  p e r io d  in f lu e n c e s  to  a c o n s id e ra b le  d eg ree  th e  en t i re  co u rse  of 

p re g n a n cy  and  d i r e c t ly  a f fe c t s  the  h e a l th  of the  ch i ld  during  the  f i r s t
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s ix  m onths  of l i fe  (16). M ore in fa n t  i l l n e s s e s  and  in c r e a s e d  d e a th s  

o c c u r  up to  th a t  t im e .

M any  c h a n g e s  ta k e  p la c e  in  th e  w om an 's  body during  rep ro d u c ­

t io n .  G rowth and  d ev e lo p m en t of th e  t i s s u e s  w h ich  a re  co n ce rn ed  w ith  

m a te rn a l  and  in fa n t  w e l l -b e in g  ta k e  p l a c e .  A c r i t i c a l  p e r iod  is  the  f i r s t  

tw o w e e k s  a f te r  c o n ce p t io n  u n ti l  th e  e ig h th  w eek  during w h ich  time 

m ajo r o rg a n o g e n e s is  o c cu rs  (17).

W e ig h t  g a in  r e f le c t s  the  o v e ra l l  p h y s io lo g ic  c o n s e q u e n c e s  o f  

p re g n a n c y .  W eig h t  g a in  v a r ie s  g re a t ly  w ith  the  in d iv id u a l .  Young 

w o m e n , g iven  th e  sam e d i e t ,  tend  to  g a in  more th a n  o ld e r  women (18). 

In th e  U n ited  S ta te s  the  to ta l  a v e rag e  w e ig h t  g a in  is  24 p o u n d s .  In th e  

d e v e lo p in g  n a t io n s  su c h  a s  Ind ia  and  Africa the  a v e ra g e  w e ig h t  g a in  is  

12 to  14 pounds  (19).

The n u tr ie n t  re q u irem en ts  for p reg n a n cy  are  in c r e a s e d  above th a t  

for th e  n o n p reg n an t w om an. The c a o lo r ic  in c r e a s e  i s  ab o u t  200 c a lo r ie s  

p e r  d a y .  I t  is  im p o rtan t  th a t  a  p o rtion  o f  th e s e  c a lo r ie s  be tak en  in  the  

form o f  p ro te in .  P ro te in  is  n e c e s s a r y  for the  growth and  d ev e lo p m en t of 

th e  fe tu s  and  the  c h a n g e s  th a t  ta k e  p la c e  in  the  m o th e r 's  body . The 

p ro te in  req u irem en t in c r e a s e s  from 55 gram s to  65 gram s p e r  day  (20).

S u p e r s t i t io n ,  g o s s i p ,  f a d s ,  and  ta b o o s  surround p reg n an cy .

T h ese  so m etim es  e n co u rag e  the  con su m p tio n  of a poor d i e t .  A m other 

on a poo r d ie t  h a s  a low  to ta l  w e ig h t  g a in .  O ther co m p lic a t io n s  su ch  

a s  to x e m ia ,  poor a p p e t i t e ,  d i s tu rb a n c e s  in  d ig e s t io n ,  n a u s e a , and



8

vom iting  during  the  n in e -m o n th  p e rio d  o c cu r  a s  w e l l .  At c h i ld b ir th ,  

c o m p lic a t io n s  ten d  to  be more f req u e n t  and  the  in c id e n c e  o f  m is ­

c a r r ia g e ,  ab o rtion  and  s t i l lb i r th  i s  h ig h e r  in  the  m a ln o u r ish ed  m other 

(2 1 ,2 2 ,2 3 ) .

D uring la c t a t io n  the  m other re q u ire s  a d d i t io n a l  am oun ts  o f  n u t r i ­

e n ts  to  r e p la c e  th o s e  l o s t  in  m i lk  and  in  th e  energy  u se d  for i t s  p ro ­

d u c t io n .  The p ro te in  req u irem en t is  in c re a s e d  by 20 gram s per  day  

ab o v e  th e  recom m ended  am ount for the  av e rag e  w om an , from 55 gram s 

to 75 gram s p e r  d a y .  In s e v e re ly  m a ln o u r ish ed  m o th e rs ,  la c ta t io n  may 

c o n t in u e  for a c o n s id e ra b le  pe riod  w ith  on ly  s l ig h t  d e te r io ra t io n  o f  the  

q u a l i ty  and  q u a n t i ty  o f  milk (19).

S ta tu s  of In fan t

There i s  a c lo s e  a s s o c ia t i o n  b e tw ee n  the  n u tr i t io n a l  s ta tu s  o f  th e  

m other during  p re g n a n cy  and  la c t a t io n  w ith  the  h e a l th  during  the  f i r s t  

y e a r s  o f  th e  c h i ld 's  l i f e .  The f i r s t  m onth a f te r  b ir th  a d ju s tm e n ts  in 

h o m e o s ta s i s  a re  be in g  m ade ra p id ly  and  a t  d if fe ren t  r a t e s  in  a l l  in fan ts .  

T hese  a d ju s tm e n ts  a re  e s p e c i a l l y  co n ce rn e d  w ith  d ig e s t io n ,  e x c re t io n  

and  s e c re t io n  o f  h o rm o n e s . N u tr i t io n a l  s ta tu s  is  a f fe c te d  by th e se  

th in g s  b e c a u s e  i f  t h e s e  a d ju s tm e n ts  a re  no t made c o r re c t ly  body fu n c ­

t io n s  a re  ham pered  (24).

The growth ra te  during  in fa n c y  i s  rap id  n e c e s s i t a t i n g  high  en erg y  

in t a k e s .  The fu ll term in fa n t  h a s  the  a b i l i ty  to  d ig e s t  and  ab so rb  a
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m odera te  am ount o f  f a t s , s im ple  c a r b o h y d r a t e s , v i ta m in s ,  and m in e r­

a ls  . H is re n a l  sy s te m  fu n c tio n s  w e ll  bu t he n e ed s  more w a te r  r e la t iv e  

to  h is  s i z e  th a n  d o e s  an  a d u l t  (25).

P ro te in  i s  im p o rtan t  in  the  i n f a n t 's  d ie t .  The in fa n t  h a s  some 

n u tr i t io n a l  s to re s  from g e s t a t i o n ,  e s p e c i a l l y  i ro n ,  so  o th e r  m inera l and 

v itam in  su p p lem en ts  a re  re q u ire d .  Some m in e ra ls  and  v itam in s  a re  u s e d  

ra p id ly  and  no t s to re d  in  the  b o d y ,  th u s  a d a i ly  su p p lem en t  is  

n e ed e d  (2 6).

B re a s tfeed in g  is  c o n s id e re d  the  b e s t  sou rce  o f  food for the  i n ­

fa n t  (2 7 ) . In a d d i t io n  to  i t s  n u tr i t io n a l  v a lu e ,  the re  se e m s  to  be a 

p s y c h o s o c ia l  d ev e lo p m en t  b e tw ee n  m other and ch ild  r e la te d  to  b r e a s t ­

fe e d in g .  In the  U n ited  S ta te s  on ly  a sm all  num ber o f  m others  b r e a s t ­

f e e d .  The h ig h ly  e d u c a te d  and  the  low  e co n o m ic ,  poorly  e d u c a te d  a re  

th e  g roups th a t  b r e a s t f e e d .  A s o c ia l  s t ig m a  seem s  to  p re v a i l  among th e  

m iddle  c l a s s . •

In  th e  d e v e lo p in g  n a t io n s ,  th e  m ajo rity  of in fa n ts  a re  b re a s t f e d .  

A u tho rit ies  fe e l  th is  i s  fo r tuna te  b e c a u s e  few er n u tr i t io n a l  d e f ic ie n c ie s  

a re  s e e n  during  th e  tim e the  in fa n t  i s  b r e a s t f e d .  M any in fa n ts  are  

-b rea s t fed  u n ti l  two y e a r s  of age  or u n ti l  an o th e r  ch ild  i s  b o r n , w h ic h ­

e v e r  com es  f i r s t .  The w ean in g  p e r io d  is  th e  time w hen  p ro te in ,  c a lo r ic ,  

and  o th e r  n u tr i t io n a l  d e f ic ie n c e s  d ev e lo p  and  c a u s e  s e v e re  problem s 

(28).
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W hen a c h an g e  in  the  b e h av io r  o f  the  o ra l m u scu la tu re  o c c u r s , 

u s u a l ly  around  th ree  m o n th s , s o l id  food shou ld  be in t ro d u c e d .  The b i t ­

ing  and  chew ing  re f le x  b eg in s  b e tw ee n  s e v e n  and n ine  m o n th s .  At th is  

t i m e , foods th a t  req u ire  chew ing  sh o u ld  be in tro d u ced  (29).

K w ashiorkor and  M arasm u s

Frank p ro te in  d e f ic ie n c y  is  known a s  k w ash io rk o r  w here in  c a l ­

o r ie s  m ay be s u f f ic ie n t  bu t p ro te in  i s  la c k in g .  The syndrom e of 

k w ash io rk o r  co m p rise s  r e ta rd a t io n  of growth and d e v e lo p m e n t ,  e d em a , 

m u scu la r  w a s t in g ,  d ep ig m e n ta t io n  o f  the  h a ir  and  s k in ,  s c a ly  c h a n g e s  

in  sk in  t e x t u r e , h y p o -a lb u m in e m ia ,  r e v e r s ib le  fa t ty  in f i l t ra t io n  of the  

l i v e r ,  r e d u c t io n  o f  enzym e a c t iv i ty  o f  th e  du o d en a l  j u i c e ,  d ia r rh e a ,  and 

m o dera te  anem ia  (30).

K w ashiorkor d e v e lo p s  a f te r  s ix  m onths and com m only b e tw een  one 

to  four y e a r s  of age. The b re a s tm ilk  p roduc tion  is  u s u a l ly  d e c lin in g  and  

i s  in s u f f ic ie n t  for the  growing c h i ld 's  p ro te in  n e e d s .  I t  is  m ost common 

in  p la c e s  where s tarchy foods a re  the  m ain  s t a p l e ,  in a d e q u a te ly  s u p p le ­

m en ted  by p ro te in - r ic h  foods o f  an im al or v e g e ta b le  o r ig in  (31).

In m a ra sm u s ,  bo th  c a lo r ie s  and  p ro te in  are  d e f ic ie n t  (32). M ar­

a sm u s  can  d ev e lo p  in  the  f i r s t  few  m onths of life  and w ill  r e s u l t  i f  the  

m o th e r 's  milk su p p ly  i s  in s u f f ic ie n t  and  l i t t l e  or no o th e r  food is  g iv e n .  

Although l e s s  d r a m a t i c , i t  i s  o f ten  more s e r io u s  c l in ic a l l y  w ith  l e s s  

f a t ty  ch an g e  bu t g ro s s  d e p le t io n  of l iv e r  s u b s ta n c e  (33).
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M en ta l  D evelopm en t

The re la t io n s h ip  o f  p ro te in  in ta k e  and m en ta l  d ev e lo p m en t is  

under much in v e s t ig a t io n  (3 4 ,3 5 ,3 6 ,3 7 ) .  It a p p ea rs  th a t  in fa n ts  su f fe r ­

ing  from m a ln u tr i t io n  h av e  d e c r e a s e d  m en ta l  a b i l i ty .  At l e a s t  a po rtion  

o f  the  m en ta l  a p a th y  c an  be upgraded  w ith  a n u tr i t io u s  d ie t  and is  r e ­

v e r s ib le  (38). D uring the  f i r s t  two y e a r s  o f  l i f e ,  th e  b ra in  is  i n c r e a s ­

ing in  s i z e , th u s  i t  i s  r e a s o n a b le  th a t  an  a d eq u a te  p rb te in  in ta k e  is  

n e c e s s a r y  for grow th  and  d ev e lo p m en t .

P ren a ta l  n u tr i t io n  is  im p o r ta n t , to o ,  a s  the  b ra in  i s  d eve lop ing  

w ith  the  r e s t  o f the  f e t u s . The p eak  grow th o f the  b ra in  o ccu rs  very  

c lo s e  to  tim e o f  b ir th  (39).

M eth o d s  of D e term in ing  Pro tein  D e f ic ie n c y  of In fan ts  

A nthropom etrica l

A nthropom etry , hum an m e a su re m e n t ,  i s  u sed  in  de te rm in ing  n u t r i ­

t io n a l  s t a t u s .  I t  p ro v id e s  the  o p e ra t io n a l  m easu rem en t of longterm  

n u tr i t io n a l  s t a t u s ,  g iv in g  two l im it in g  a s s u m p t io n s ,  f i r s t  for c h i ld re n ,  

s e c o n d  a d u l ts  (40). For in d iv id u a ls  who a re  s t i l l  g ro w in g , the  a s s u m p ­

t io n  i s  th a t  la rg e r  o n e s  a re  b e t te r  n o u r is h e d .  For th o s e  who have 

a l r e a d y  f in i sh e d  th e i r  f a t - f r e e  g ro w th , th e  a s su m p tio n  i s  th a t  the  d e -  

, g ree  o f  f a tn e s s  m e te rs  the  cu m u la tiv e  c a lo r ic  s u rp lu s .

W e ig h t  i s  the an thropom etric  m easu rem en t m ost u s e d .  In d e v e lo p ­

ing  c o u n t r i e s , the  p re v a le n c e  o f  p ro te in -c a lo r ie  d e f ic ie n c y  ap p ea rs  to
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be b e s t  in d ic a te d  by  u n d e rw e ig h te d n e s s  (41). W eig h t  in d ic a te s  g ro ss  

body  s i z e  and  a rough  ap p rox im a tion  o f body volum e (42).

L ength  for ag e  is  a v a lu a b le  m e asu re m e n t .  The le n g th  o f  the  i n ­

fa n t  i s  a f fe c te d  d i r e c t ly  by  the  body  s ta tu re  o f  the  p a r e n t s . Length 

m e a su re m e n ts  a re  c o n c e rn e d  w ith  to ta l  body le n g th  (43).

H ead  and  c h e s t  c ircu m fe ren ce  in d ic a te  body bu ild  and  d e v e lo p ­

m en ta l  s t a t u s .  The e x te n t  of d ev e lo p m en t is  d e te rm ined  by so f t  t i s s u e , 

f a t ,  and  m u sc le  (44) . This a p p e a rs  to  be th e  m o s t  d i r e c t  w ay  of m e a ­

su rin g  fram e s i z e  o b je c t iv e ly ,  r e l ia b ly ,  and  w ith o u t  an  e x c e s s  of i n t e r ­

fe r in g  so f t  t i s s u e .

The m o s t  o f te n  u s e d  s ta n d a rd  for co m p ar iso n  of w e ig h t ,  l e n g th ,  

h ead  and  c h e s t  c ircu m fe ren ce  i s  th a t  o f  the  C h i ld re n 's  M ed ica l  C en te r  

in  B oston . The p e rc e n t i l e  p o s i t io n  o f  any  m easu rem en t a t  a g iven  age  

c an  be de te rm in ed  from th i s  an th ro p o m etr ic  ch a r t  (45).

M any  sk in fo ld  m e asu re m e n ts  a re  done to  d e te rm in e  n u tr i t io n a l  

s t a tu s  on o ld e r  c h i ld re n  and  a d u l t s .  T h e s e ,  h o w e v e r , a re  no t u sed  on 

new born  in fa n ts  (46 ) .

G row th s p e c i a l i s t s  o b se rv e  th a t  th e  b e s t  m easu re  o f  sh o r t- te rm  

n u tr i t io n a l  s ta tu s  is  no t how big the  ch i ld  i s  bu t how f a s t  he is  grow ­

in g .  I t  i s  b e t te r  to  com pare  m e asu re m e n ts  w ith  p re v io u s  m easu rem en ts  

o f  th e  sam e  in fa n t  o v e r  a p e riod  o f  tim e than  to  com pare  w ith  a c r o s s -  

s e c t io n a r n o r m  e s t a b l i s h e d  a t  a g iv e n  age  (40).



13

C lin ica l

The b e s t  c l in ic a l  m ethod of de te rm in in g  p ro te in  s t a tu s  is  a b lood 

t e s t  u s e d  to  d e te rm in e  th e  c o n c e n tra t io n  o f  to ta l  serum  a lb u m in . C o n ­

c e n t r a t io n  o f  a lbum in  l e s s  th an  3.5 gram s p e r  100 m i l l i l i te r  s u g g e s ts  

poor p ro te in  s t a tu s  (47).

P ro te in  N u tr i t io n  o f  Sam oan M others  and  In fan ts  

T y p ica l  D ie t  and  Eating  P a tte rn

Food p la y s  an  im p o r tan t  ro le  in  Sam oan cu s to m s  and  t r a d i t i o n s ,

It  i s  a  t r ib u te  o f  r e s p e c t ,  p a y m e n t ,  h o s p i t a l i ty ,  and  f e s t i v i t y .  W hile  

c u s to m s  are  much s t ro n g e r  in  the  ru ra l  a r e a s , th ey  a re  s t i l l  p r a c t ic e d  to  

som e e x te n t  in  a l l  a r e a s .

The Sam oan e a t in g  p a t te rn  favo rs  a ve ry  l ig h t  b re a k fa s t  of w h a t ­

e v e r  food is  a v a i l a b l e ,  o r  no th ing  a t  a l l ,  for the  m orning m e a l .  The 

l a r g e s t  m ea l  com es  a t  m idday  w hen  i t  i s  too  hot to  w o r k . Large 

am oun ts  o f  s ta r c h y  foods  a re  c o n su m e d .  The c h ie fs  an d  a d u l ts  e a t  

f i r s t ,  th e n  th e  c h i ld re n  a re  fe d .  There i s  u s u a l ly  s u f f ic ie n t  s ta p le  

fo o d s ,  f ru i ts  and  c o c o n u t  to s a t i s f y  a l l ,  bu t p ro te in  foods are  l e s s  

a b u n d a n t .  The in fa n ts  and  c h i ld re n  may no t re c e iv e  a sh a re  of th e s e  

p ro te in  foods  w hen  th e  q u a n t i ty  i s  s m a l l .  A sho rt  p e r io d  o f  re s t in g  and  

s o c ia l i z in g  fo llow s th e  noon  m eal b e fo re  work is  r e s u m e d . The l a s t  

m eal o f  th e  day  i s  e a te n  a t  d u s k .  The food is  l im ited  in  v a r ie ty  and  is
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p re p a red  in  the  umu or underground o v e n .  Taro , f i s h ,  c h ic k e n ,  b re a d ­

f ru i t ,  g reen  b a n a n a , s w e e t  p o t a t o , ta ro  le a v e s  and co co n u t  are  the  

u s u a l  fo o d s .  Taro i s  a t ra d i t io n a l  food o f Sam oa. It  i s  s im ila r  to  a 

p o ta to  bu t c o n ta in s  more s ta r c h .  Taro is  p rep a red  in  m any w ays and  is  

u s e d  a t  a lm o s t  ev e ry  m e a l .  B readfru it i s  s im ila r  to an  aco rn  s q u a s h  in  

t a s t e  and  t e x t u r e . I t  g row s on a t re e  and  is  p rep a red  by b o il ing  or 

b a k in g .  Pig may be a d d ed  to  th is  for c e re m o n ie s .  F ru its  a re  e a te n  a s  

s n a c k s ,  r ig h t from the  t r e e s ,  bu t ra re ly  se rv e d  a t  m ealtim e  (48).

F ac to rs  In f lu en c in g  Pro tein  In take  

C u ltu ra l  In f lu e n c e s

B abies  a re  u s u a l ly  born in  the  h o s p i t a l .  M o s t  a re  b re a s t f e d  on 

d em an d . The m o th e r 's  milk is  t e s t e d  by p a s s in g  a spo o n fu l o f  milk 

o v e r  a  f lam e . If the  milk c u r d l e s , i t  i s  un fit  for the  c h i ld .  In th is  

c a s e , th e re  is  no good s u b s t i tu te  a v a i l a b le  in  m any fa m il ie s  and o ften  

th e  ch i ld  g e ts  on ly  w a te r .  At the  age  o f  10 to  14 m onths a b re a s tf e d  

c h i ld  i s  w e a n e d  and  g iven  s o l id  f o o d s . Papaya  s o u p , g reen  coco n u t 

s o u p ,  m a s t ic a te d  t a r o , b a n a n a , b re a d f ru i t ,  r i c e , or o a tm e a l  a re  in t ro ­

d u c ed  a t  ab o u t  five  m onths of a g e .

There a re  some foods w hich  a re  tab o o  during p re g n a n c y .  It is  

th o u g h t  th a t  o c to p u s  c a u s e s  r a s h  and  s h e l l  f ish  c a u s e s  in te s t in a l  

d i f f i c u l t i e s .  E x p ec tan t  m others  m u s t  n ev e r  e a t  a lo n e .  P a re n ta l  m is b e ­

h a v io r  i s  b e l ie v e d  to be the  c a u s e  o f  ab n o rm a li t ie s  in  th e  newborn
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in fa n t .  If  an  e x p e c ta n t  m other s n e a k s  a b i te  of p ig ,  when a lo n e ,  

s u p e r s t i t io n  s a y s  h e r  in fa n t  w ill  re sem b le  a pig (51).

In v e s t ig a to r s  in  th e  U nited  S ta te s  find s u p e r s t i t io n s  abou t food 

a re  found among p re g n a n t  women th e re .  S u p e rs t i t io n s  seem  to  be 

a s s o c i a t e d  w ith  p ro te in  and p ro te in  r ic h  fo o d s .  Pork , c h e e s e ,  f i s h ,  

e g g s  , and  milk seem  to  be th e  m ain  foods c o n n e c te d  w ith  ta b o o s .  In 

m any c a s e s ,  t h e s e  foods and  o th e rs  w ere  d is l ik e d  a s  w e l l  a s  be ing  

c o n n e c te d  w ith  s u p e r s t i t i o n s . Poor n u tr i t io n  is  due to  ig n o ran ce  and 

d i s l i k e s  bu t s u p e r s t i t io n s  played a s ig n i f ic a n t  ro le  an d  shou ld  no t be 

o v e r lo o k ed  w hen d e a l in g  w ith  p eo p le  (52).

Value System

. The Sam oan is  a g ro u p -o r ie n te d  p e rs o n .  He s t r iv e s  for a c h ie v e ­

m ent for h is  g ro u p . In d iv id u a l  th in k in g  i s  not d e v e lo p e d  or e n co u r­

a g e d .  A Sam oan i s  s u c h  an  am iab le  and  accom m odating  in d iv id u a l  th a t  

he w il l  o f ten  g ive  in  re p ly  th e  a n sw e r  he knows one w ould  l ike  to  hear. 

The m a ta i ,  or c h ie f ,  d o e s  a l l  the  p lan n in g  and d e c i s io n  m aking for h is  

p e o p le .  The Sam oan is  a fo l lo w er .  .

The Sam oan in  h is  n a tu ra l  su rround ings  is  an  in d u s t r io u s  m an . 

H is  day  s ta r t s  before  d a w n , a s  he l ik e s  to  tend  to  h is  ch o re s  before 

th e  s u n 's  h e a t  b eco m es  too  i n t e n s e .  Women do l ig h te r  t a s k s  of c l e a n ­

in g ,  c o o k in g ,  and c u l t iv a t in g  around th e  v i l l a g e .  C h ild ren  are  a s ­

s ig n e d  the  d u t ie s  o f  c le a n in g  v i l la g e  g ro u n d s ,  g a th e r in g  f irew ood , and
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ca r in g  for in f a n t s .  In fan ts  a re  n e v e r  l e f t  a lo n e .  O ld e r  s ib l in g s  have  

the  r e s p o n s ib i l i ty  o f  fu ll ca re  w h ile  th e  m other i s  aw ay  from h o m e .

If  cook ing  i s  done  in  the  o v e n ,  i t  i s  u s u a l ly  done  by the  u n t i t le d  

m en . C ooking  over c h a rc o a l  i s  done by the  wom en. M o s t  t ra d i t io n a l  

in fa n t  d i s h e s  a re  p rep a red  by bo il in g  (53).

The ru ling  c l a s s ,  or a l i i ,  i s  a t  th e  top w ith  th e  m a ta i  d ire c t in g  

th e  p e o p l e . The m a ta i  i s  e le c te d  by the  a ig a ,  or fam ily  g roup , for h is  

m em ory , c u n n in g ,  p h y s iq u e ,  i n t e l l ig e n c e ,  and a b i l i ty  to  t a lk .  As the  

m a ta i  a s s u m e s  h is  p o s i t i o n , he ta k e s  the  name b e lo n g in g  to th a t  p o s i ­

t io n .  He m akes  a l l  d e c i s io n s  for h is  a ig a  re la t in g  to  food , t ra v e l  and 

t r o u b l e . If a fam ily  m ember w an ts  so m e th in g ,  a fu ll v e rb a l  e x p la n a ­

t io n  and  ju s t i f i c a t io n  m ust be g iv e n .  The f ina l d e c is io n  is  made by the  

m a ta i  who i s  su p p o rted  by h is  p eo p le  a s  in  the  feu d a l  s y s te m s  o f 

E u ro p e .

A m erican v a lu e s  of o w n e rsh ip ,  p u rc h a s in g ,  p o s s e s s i o n , f in a n c ­

in g ,  or o b l ig a t io n  m ean no th ing  to  the  Sam oan. N e ed s  w h ich  an  in d i ­

v id u a l  i s  u n ab le  to  f i l l  a lo n e  a re  s a t i s f i e d  by a sk in g  th e  a s s i s t a n c e  of 

r e l a t i v e s .  T hese  r e q u e s t s ,  o r " f a 'a  la v a  la v a ,"  a re  r a re ly  d en ied  (54).

W e s te rn iz a t io n

A m erican Samoa i s  a group o f s e v e n  i s la n d s  lo c a t e d  in  the  South 

C en tra l  P a c if ic  O c ea n  b e tw ee n  IS0 SO1 and  14°32; South L ati tude  and 

168°08 ' and  172°50' W e s t  L ong itude . The te rr i to ry  co v e rs  an a rea  of
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76 s q u a re .m i le s  w ith  a p o p u la t io n  o f  ap p ro x im a te ly  26,000 P o lyne ­

s i a n s ,  I t  i s  th e  h a lfw ay  mark b e tw ee n  H aw aii and  N ew  Z e a la n d . The 

I s la n d s  a re  o f  v o lc a n ic  o r ig in ,  su rrounded  by co ra l  r e e f s . They are  

h e a v i ly  f o r e s t e d ,  bu t the  so i l  i s  th in  and  rocky  so  c u l t iv a t io n  is  l im ­

i te d  to  c o a s t a l  a r e a s  and  a d ja c e n t  s l o p e s .  The c l im a te  is  mild w ith  

an  a v e rag e  tem p e ra tu re  o f  78.4 d e g re e s  (55).

By t r e a ty  in  1878, the  U n ited  S ta te s  confirm ed th e  r igh t to  bu ild  

a  n a v a l  s ta t io n  a t  Pago Pago , S am oa. The U nited  S ta te s  w as  e s p e ­

c ia l ly  in te r e s t e d  in  Pago Pago b e c a u s e  o f  i t s  f ine  h a rb o r .  In 1899, the  

U n ited  S ta te s  o b ta in e d  w h a t i s  now  known a s  American Samoa (49).

In 1951 , Samoa w as  m ade an  u n in co rp o ra ted  te r r i to ry  and  tu rned  

o v e r  to  the  D ep artm en t o f  the  In te r io r .  The P re s id e n t  o f  the  U nited  

S ta te s  a p p o in ts  a governor for the  I s la n d s  w ith  the  c o n s e n t  of the  

Sam oan L e g is la tu re  c o n s i s t in g  o f  a C o u n c i l  of C h ie fs  and  a H ouse  o f  

R e p re s e n ta t iv e s  e l e c te d  by the  p e o p le  (50).

W e s te rn  in f lu e n c e  c an  be s e e n  in  w ha t the  Sam oan buys in a d d i ­

t io n  to  n a t iv e  f o o d s . T inned corn  b e e f ,  a- soup m ade from i t  known a s  

"p ea  so u p o " ,  c an n e d  f i s h ,  r i c e ,  f lo u r , b re a d ,  b i s c u i t s ,  c o f fe e ,  s u g a r ,  

c a n d y ,  and  c a rb o n a te d  b e v e ra g e s  a re  p u rc h a se d  in  la rg e  q u a n t i t i e s .  

Foods su c h  a s  c h e e s e , b u t t e r , c an n e d  so u p ,  and s p a g h e t t i  i tem s are  

o c c a s io n a l ly  p u r c h a s e d . M ilk  is  b o ugh t in  sm all  q u a n t i t i e s .  M o s t  o f  

t h e s e  food, i tem s  a re  im ported  and  a re  v e ry  e x p e n s i v e .
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M e a t  is  a  s c a r c e  com m odity  on the  I s la n d .  M o s t  m eat i s  im ­

p o rted  from N ew  Z ea lan d  (56). P ou ltry  and  p ig  a re  u s e d  for f e s t iv a l s  

F ish  i s  u s e d  o f te n  a s  th e  Sam oan is  a  good f ish e rm a n .  M ilk ,  e g g s , 

and  c h e e s e  a re  n o t  t r a d i t io n a l  foods bu t a re  im ported  from the  U nited  

S ta te s  and  N ew  Z e a lan d .

There i s  an  a b u n d an t  su p p ly  o f  food in  S a m o a . W e s te rn iz a t io n  

h a s  in f lu e n c e d  the  food h a b i ts  of th e  Sam oan and  w il l  co n tin u e  to  do 

so  in  the  fu ture  .

N u tr i t io n a l  S ta tu s  o f  In fan ts  in  Samoa 

S h e i la  M a lc o lm , d ie t i t i a n  and  n u t r i t io n is t ,  c o n d u c te d  a s tu d y  on 

d ie t  and  n u tr i t io n  in  Samoa in  1954 , under the  s p o n so rs h ip  of the  

South  P a c if ic  C o m m iss io n  (57). The aim  o f th is  r e s e a r c h  w as  to i n ­

v e s t i g a t e  th e  d ie t  and  n u tr i t io n  o f  Sam oan ch ild ren  during  the  f i r s t  tw o 

and  o n e - h a l f  y e a r s  of th e i r  l i f e .  Growth and d e v e lo p m e n t ,  feed ing  

h a b i t s  , foods a v a i l a b l e , food c u s t o m s , and  food p re p a ra t io n  w ere  

r e p o r te d .

The d a ta  sh o w ed  th a t  the  grow th  and  d ev e lo p m en t o f  ch ild ren  

frpm b ir th  to  the  ag e  o f  two y e a r s  i s ,  on the  w h o le ,  s a t i s f a c to r y .  Up 

to  th e  age  o f  n ine  m o n th s , the  c o n d i t io n  of the  h e a l th y  Samoan ch ild  

co m p ares  fav o rab ly  w ith  th a t  o f  th e  European  c h i ld .  D uring the  w e a n ­

ing  p e r io d ,  the  c h i ld 's  co n d it io n  se e m s  to  depend  la rg e ly  on the  

n a tu re  of th e  ca re  g iv en  by the  m o th e r .



Food su p p lem en ts  a re  u s u a l ly  in tro d u ced  in to  the  c h i ld 's  d ie t  

a t  a  c o n v e n ie n t  t i m e . Although Sam oans have  a num ber o f  good food 

r e c ip e s  for th e  p re p a ra t io n  o f  c h i ld re n '  s f o o d s , the  food i s  se ldom  in  

a s u i ta b le  fo rm .

A lthough a c e r ta in  num ber o f  c h i ld re n  su ffe r  from e v id e n t  m a ln u ­

t r i t io n ,  i t  a p p e a rs  p o s s ib le  to  o b ta in  an  a d e q u a te  d ie t  for ch ild ren  in  

A m erican Sam oa. A dequate  foods a re  a v a i la b le  or c a n  be  e a s i ly  o b ­

ta in e d  b u t  th e i r  u s e  i s  no t a lw ay s  s a t i s f a c to r y .  From th e  d a ta  of th e  

s t u d y , i t  w as  c o n c lu d e d  th a t  more e d u c a t io n  is  n e e d e d  and  im portance  

sh o u ld  be p la c e d  on d ie t  and  n u tr i t io n .
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C H A P T E R  I I I

P R O C E D U R E

Sam ple

The sam p le  w as  to be a l l  Sam oan m others  who d e l iv e re d  and 

th e i r  n ew  born in fa n ts  a t  the  LBJ T rop ica l M ed ic a l  C e n te r ,  Pago P a g o , 

A m erican S am oa , b e tw e e n  Ju ly  2 7 and  Sep tem ber 7, 19 70.

Survey  In s tru m en t

A q u e s t io n n a i r e  (Appendix A) w as  d ev e lo p ed  w ith  the  a s s i s t a n c e  

o f  a  n u t r i t io n i s t ,  a  s t a t i s t i c i a n ,  and  a p h y s ic i a n .  It w as  u sed  to 

s t ru c tu re  an  in te rv ie w  w ith  e a c h  m o th e r .  Inform ation  to  be o b ta in ed  

w ould  th u s  be c o n s i s t e n t  b e c a u s e  more than  one  p e rso n  would be d o ­

ing  the  in te rv ie w .  I t  w as  d e s ig n e d  to  de term ine  ap p ro x im a te  food 

in t a k e ,  e a t in g  p a t t e r n s , feed ing  h a b i t s ,  food c u s to m s ,  and  food p re ­

p a ra t io n .  Food in ta k e  w as  d e te rm in ed  by  doing  a  m odif ied  food re c a l l  

on  th e  m o th e r . The m other w as  a s k e d  th e  number of m e a ls  she  u s u a l ly  

a te  p e r  day  to  e s t a b l i s h  an  e a t in g  p a t te rn .  Food h a b i ts  and  custom s 

w ere  g e n e ra l ly  d e te rm in ed  by  a sk in g  food l ik e s  and  d i s l ik e s  in  g en e ra l  

c o n v e r s a t io n .  M eth o d s  of p re p a ra t io n  w ere  e s t a b l i s h e d  by  a sk in g  

e a c h  m other how food w as  u s u a l ly  s e r v e d .  The h o s p i ta l  c h a r ts  w ere  

u s e d  to  g a th e r  in fo rm ation  th a t  w as  im portan t to the  s tu d y  b u t would 

no t be a v a i l a b le  th rough  th e  in te rv ie w  w ith  the  m other.



21

P rocedure  on C o l le c t io n  of D ata

I t  w as  n e c e s s a r y  to  u se  an  in te rp re te r  in  the  in te rv ie w  b e c a u s e  

m any Sam oans do no t sp e a k  or u n d e rs tan d  E n g l ish .  S ev e ra l  women 

w ere  a v a i l a b le  a s  in te rp re te r s :  a P ub lic  H ea lth  N u r s e , a s tu d e n t  

n u r s e , and  a Sam oan woman in he r  fo r t ie s  who had  a fam ily  and  w as  

r e s p e c te d  in  the  com m unity . The m o s t  s u c c e s s f u l  in te rv ie w e r  p roved  

to  be th e  Samoan w om an. Each in te rp re te r  w as  in s t ru c te d  a s  to the  

p u rp o se  o f  the  s tu d y  an d  how to  u s e  the  q u e s t io n n a ir e  for i n t e r v i e w s .

M other

The m others  w ere  v i s i t e d  the  s e c o n d  day  a f te r  d e l iv e ry ,  u s u a l ly  

during  th e  m o rn in g . C h ar ts  w ere  r e a d  be fo re  the  in te rv ie w  in  o rder to 

know  som e of the  b ackground  of the  m o ther .  W e ig h t ,  h e ig h t ,  hem o­

g lo b in ,  and  s k e tc h y  fam ily  in fo rm ation  a l s o  w as  rec o rd ed  from the  

c h a r t s . M o th ers  w ere  a s k e d  ab o u t th e i r  d i e t ,  n u rs in g  the  b a b y , and 

th e  d ie t  th e y  in te n d e d  to feed  the  b a b y .

W hen  the  b ab y  w as  b rought b ack  to the  c l in ic  from two to  four 

w e e k s  a f te r  d i s m i s s a l  from the  h o s p i t a l ,  the  m other w a s  a g a in  c o n ­

s u l te d  a b o u t  he r  d i e t .

In fan t

The in fa n ts  w ere  s e e n  w ith in  24 hours  a f te r  d e l iv e ry .  Records

w ere  m ade o f p h y s ic a l  f e a tu re s  .
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W eig h t  — w as  w e ig h ed  on an in fa n t  s c a l e  w ith o u t  c lo th in g .

L ength  — w as  m e a su re d  w ith  in fa n t  ly in g  on a firm s u r fa c e  p a ra l le l  to  

the  r u l e . C are  w as  ta k e n  so  the  k n e e s  w ere  s t r a ig h t  and the  

h ead  w as  up .

H ead  C ircu m fe ren ce  — w as  m e asu re d  w ith  in fan t  ly in g  on h is  b a c k .  

The ta p e  w as  p la c e d  o v e r  the  lo w er  fo rehead  and  around  the 

b ack  ov e r  the  m o s t  p rom inen t p a r t  o f the  back  o f  th e  h e a d .

C h e s t  C ircu m fe ren ce  — w as  ta k e n  a t  th e  n ipp le  l in e  w here  the  c h e s t  

w a s  l a r g e s t .

M aximum c irc u m fe ren ce  w as  o b ta in e d  w ith  th e s e  two m easu rem en ts  

(40).

The b ab y  w as  re tu rn e d  to th e  W ell  C h ild  C lin ic  from two to  four 

w e e k s  a f te r  be ing  r e l e a s e d  from the  h o s p i t a l .  The w e ig h t  of the  in fa n t  

w as  re c o rd ed  a g a in .  The b a b y 's  d ie t  and  ea t in g  h a b i t s  w ere  d i s ­

c u s s e d .  A b lood  sam p le  w as  ta k e n  from the  baby by a  h e e l  p rick  for 

d e te rm in a t io n  o f  hem og lob in  by th e  W ong M ethod  and  h e m ato c r i t  by 

th e  cen tr i fu g e  m ethod  in  th e  h o s p i ta l  la b o ra to ry  (58). Hem oglobin  w as  

d e te rm in ed  b e c a u s e  p h y s ic ia n s  u s e  th is  t e s t  to d e te rm in e  i f  the  baby  

i s  h e a l th y .

T rea tm en t of D ata

The s t a t i s t i c a l  te c h n iq u e s  u s e d  to  a n a ly z e  the  d a ta  were 

m u lt ip le  r e g re s s io n  and  c o r re la t io n .  M u lt ip le  r e g re s s io n  i s  u sed  to
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exam ine  the  r e la t io n s h ip  b e tw een  a d e p e n d e n t  v a r i a b le ,  the  c r i t e r i o n , 

and  two or more in d e p e n d e n t  v a r i a b l e s t h e  p r e d ic to r s .  C o rre la t io n  is  

c o n c e rn e d  w ith  d e s c r ib in g  the  d eg ree  of re la t io n  b e tw ee n  v a r i a b l e s .



C H A P T E R  IV

RESULTS AND DISCUSSION 

’C h a r a c te r i s t i c s  o f  Sample 

In fan ts

There w ere  28 fe m a le s  and  32 m a le s  born to s ix ty  m others  a t  the  

h o s p i ta l  during  th e  s ix - w e e k  p e r io d .  The w e ig h t  for in fa n ts  ranged  

from 92.00 o u n c es  to  166.00 o u n c e s  for th e  fem a le s  and  from 80.00 

o u n c e s  to  175.00 o u n c e s  for the  m a le s .  The m ean w e ig h t  for the  group 

w as  122.97 o u n c e s .  The a v e rag e  w e ig h t  g a in  p e r  day  w as  1.08 o u n c e s . 

L eng th  for fem a le s  ra n g e d  from 19.00 to  22.00 in c h e s  and  from 18.00 to

22.00 in c h e s  for th e  m a le s  w ith  a com bined  m ean o f 19.84 in c h e s .

H ead  c irc u m fe re n ce  ran g ed  from 12.00 to  16.00 in c h e s  for m a les  and  f e ­

m a le s .  The m ean w a s  14.16 i n c h e s .  C h e s t  c ircu m fe ren ce  ranged  from

12.00 to  17.00 in c h e s  and  the  m ean w as  14.00 in c h e s  (Table  I ) .

The h e a v ie s t  b ab y  w as  a l s o  th e  lo n g e s t  w ith  th e  l a r g e s t  head  

and  c h e s t  c i rc u m fe re n c e .  The sam e w as  true  of the  l ig h te s t ;  i t  w as  

th e  s h o r t e s t  w ith  th e  s m a l l e s t  h ead  and  c h e s t  c i rc u m fe re n c e .  The 

h e a v ie s t  m others  had  th e  h e a v ie s t  b a b ie s  bu t the  r e v e r s e  w as  not t ru e .

O u t o f  s ix ty  b a b i e s ,  36 (60%) w ere  b re a s t f e d .  This w as  in te r ­

e s t i n g  a s  i t  w as  s u s p e c t e d  th a t  b re a s t f e e d in g  w as  d e c r e a s in g  in 

Samoa (59) .
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TABLE I

CHARACTERISTICS OF INFANTS

C h a r a c te r i s t i c M e a su re m e n ts N o . of Babies in 
W h ich  O b se rv ed

W eig h t l e s s  th an  6 pounds 5
6 -8  pounds 30
8-10 p ounds 23

more th an  10 pounds 2

Length l e s s  th a n  19 in c h e s 4

19-20 in c h e s 19

20-21 in c h e s 24

more th a n  21 in c h e s 13

H ead  C ircum fe rence l e s s  th a n  14 in c h e s 16

14-15 in c h e s 36

more th a n  15 in c h e s 8

C h e s t  C ircu m fe ren ce l e s s  th a n  14 in c h e s , 19

14-15 in c h e s 30

more th an  15 in c h e s 11

H em oglobin l e s s  th a n  12 11

12-16 15

16-18 33

more th a n  18 I
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No o th e r  s t a t i s t i c s  a re  a v a i l a b le  for Samoan n ew borns  so  no 

c o m p ar iso n s  w ere  m a d e .

M o th ers

M o th ers  ran g ed  in  age  from 17.00 to  42.00 y e a r s  o f  age  w ith  the  

m ean  ag e  2 6.58 y e a r s . The w e ig h t  o f  the  m others  ran g ed  from 118.00 to

247.00 pounds  w ith  a m ean of 170.55 p o u n d s .. H em oglobin  ranged  from 

9 to  14. O n ly  11 (18%) o f  the  m others  w orked .

N u tr i t io n a l  S ta tu s

All e x p e c ta n t  m o thers  a re  ro u t in e ly  g iv en  a  v i ta m in  m inera l  s u p ­

p lem en t a t  th e  tim e o f  th e i r  f i r s t  c l in ic  v i s i t .  Of th e  s ix ty  m others  

i n t e r v i e w e d , 2 7 (45%) s a id  th e y  d id  n o t  ta k e  the  v i ta m in s  e v en  though  

th e y  had  b e en  p re s c r ib e d  by the  d o c to r .  All m others  f e l t  th ey  had a 

good a p p e t i t e  and  th a t  th e i r  d ie t  w a s  a d e q u a te .  T w e n ty - s ix  (43%) d id  

no t e a t  th re e  m e a ls  p e r  d a y .  The m eal m o s t  f req u en tly  m is s e d  w as  

b r e a k f a s t .  F o r ty -n in e  (82%) d id  no t d rink  milk (Table 2 ) .  The m o th e r s . 

a l l  a te  a t  l e a s t  th re e  s e rv in g s  p e r  d ay  o f  a  v e g e t a b l e , fru it  or ju ic e  

and  a t  l e a s t  four s e rv in g s  o f  b read  o r c e r e a l .  All m others  a te  th e ir  

n a t iv e  foods o f  ta ro  and  b re a d fru it  d a i ly .  All m others  a te  m e a t ,  f i s h , 

c h i c k e n ,  o r  eg g s  a t  l e a s t  tw ic e  a w e e k .  There w ere  on ly  five (8%) 

m o thers  who d id  n o t  drink s o d a . The m ean  in ta k e  o f  o u n c e s  of so d a  

p e r  d ay  w as  9.6. This i s  l ik e ly  a r e s u l t  o f  W e s te rn iz a t io n .  The foods 

d i s l ik e d  m o s t  f req u e n t ly  w ere  c h e e s e , m ilk ,  and  e g g s .  ■
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TABLE 2

FOODS EATEN BY THE MOTHER

Foods Yes No % Y es

M ilk 11 49 18

F ru its  and  ju ic e . 60 ' 0 100

V eg e tab le s 60 0 100

C e r e a l s , Bread 60 0 100

M e a t ,  C h ic k e n ,  F ish 60 0 100

Soda Pop 55 5 92
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There w ere  2 5 (42%) m others  th a t  did  no t have  an  a d e q u a te  p ro ­

te in  i n t a k e . A dequacy  o f  the  m o th e rs '  d ie t  w as  d e te rm ined  by her 

in ta k e  from e a c h  o f  th e  b a s ic  four food g r o u p s . This w as  b e c a u s e  the  

m other d id  not drink milk and  on ly  had  two sm all  s e rv in g s  of m e a t ,  

f i s h ,  or c h ic k e n  a  w e e k .  In th is  group o f 2 5 m o th e rs ,  6 w ere  w o rk in g , 

13 n u rse d  th e i r  b a b i e s , and  13 d id  n o t ta k e  th e  v i ta m in s .  There w ere  

on ly  four b a b ie s  from th is  group of m others  th a t  cou ld  be c o n s id e re d  

n o t  h e a l th y .  One baby  w as  ad m itted  to  the  h o sp i ta l  w ith  d ia g n o s i s  as  

fa i lu re  to  th r iv e .  After many t e s t s  s e p s i s ,  b lood p o is o n in g ,  w as  d ia g ­

n o s e d .  Another baby  did  no t g a in  w e ig h t  from tim e o f b ir th  un til  the  

tw o w eek  c h e c k u p .  T h ree -b ab ie s  had  a hem oglobin  o f  9 and  w ere g iv en  

an  iron in je c t io n .

H em oglobin  w as  no t ro u t in e ly  done on the  n e w b o rn s . For th is  

s tu d y ,  hem oglob in  w as  done on a l l  new borns  p a r t ic ip a t in g  in  the  s tu d y  

a t  the  in s i s t e n c e  of the  in v e s t ig a to r .  S ince  th ree  low  hem oglob ins  

w ere  d e t e c t e d ,  th e  p e d ia t r ic ia n  d e c id e d  th a t  hem oglob ins  shou ld  be 

ro u tin e  on  a l l  fo l lo w -u p  e x am in a t io n s  for n e w b o rn s . The blood w as  o b ­

ta in e d  by a h e e l  p r ic k .

Inform ation  a b o u t  the  fam ily  and  number of p re g n a n c ie s  w as 

s k e tc h y  and  hard to  o b ta in .  The w e ig h t  g a in  during p reg n an cy  is  a c u l ­

tu ra l  th in g .  The Sam oan b e l ie v e s  th a t  th e  more the  m o ther  g a in s ,  the  

h e a l th ie r  and  h e a v ie r  the  baby  w il l  b e . The o b s te t r ic ia n  gave  up try ing  

to  f igh t c u l tu re .
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M u lt ip le  r e g r e s s io n  w as  th e  te c h n iq u e  em ployed  in  the  a n a ly s i s  

o f  th e s e  d a ta .  M u lt ip le  r e g re s s io n  w as  u sed  to  exam ine  the  r e l a t io n ­

sh ip  b e tw e e n  the  d e p e n d e n t  v a r i a b l e , the  c r i te r io n ,  and  two or more 

in d e p e n d e n t  v a r ia b le s  , the  p re d ic to rs  .

For exam ple : Let us  a s s u m e  w e are  in te r e s t e d  in  p re d ic t in g  the  

w e ig h t  o f  an  unborn b ab y  from the  know ledge  of th e  m o th e r 's  a g e , 

m o th e r 's  w e ig h t ,  num ber o f  p re g n a n c ie s ,  and  d ie t .  In th is  c a s e ,  the  

b a b y 's  w e ig h t  i s  th e  c r i te r io n  and  the  m o th e r 's  a g e ,  w e ig h t ,  num ber of 

p r e g n a n c ie s ,  and  d ie t  a re  the  p r e d ic to r s .  The m e a su re s  of the  c r i te r io n  

and  th e  p re d ic to rs  m u s t  be m ade on th e  in d iv id u a ls  in  th e  sam p le .

The r e g r e s s io n  e q u a t io n  w ill  ta k e  the  form of

y'  = b1x 1 + ........................................................... 4 ................+ b4x4 + k

w here  y ' = the  c r i te r io n .

b j -b 4 = A ppropria te  w e ig h ts  a s s ig n e d  to  e a c h  of the  p r e d i c t o r s . T hese  

w e ig h ts  rem a in  c o n s ta n t  for e a c h  in d iv id u a l  in  th e  l e a s t  s q u a re s  s o lu ­

t io n  o f  th e  p re d ic t io n  e q u a t io n .

X^-X4 = The p re d ic to r  v a r i a b l e s . T hese  w il l  vary  for e a c h  in d iv id u a l ,  

k = a c o n s ta n t .

How a c c u r a te ly  th e  r e g re s s io n  e q u a t io n  w ill  p r e d ic t  the  c r i te r io n

d e p e n d s  upon the  m u lt ip le  c o r re la t io n  b e tw een  the  p re d ic to rs  and the
2c r i te r io n .  A com puted  in d e x ,  R , w ith  a maximum range  from 0 to I is

R eg res s io n  A n a ly se s
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u sed  to  d e te rm ine  th e  e f f e c t iv e n e s s  o f  the  m odel. The sq u a re  root o f  

2
R  or R i s  the  m u lt ip le  c o rre la t io n  c o e f f ic ie n t .

2
An R o f  I in d ic a te s  th a t  we can  p re d ic t  a c r i te r io n  p e r fe c t ly .

2
An R o f 0 in d ic a te s  th a t  the re  is  no re la t io n s h ip  b e tw ee n  the  p re d ic to r  

v a r ia b le s  and  the  c r i te r io n .

I t  i s  u n l ik e ly  th a t  we w ould  e v e r  have  a r e g re s s io n  eq ua tion  
2

w h o se  R w as  0. C h an ce  f lu c tu a t io n s  w ould a l lo w  for som e r e la t io n ­

sh ip  a l th o u g h  v e ry  sm a l l .  W e  a re  u s u a l ly  in te r e s t e d  in  de term in ing  
2

w h e th e r  the  R i s  s ig n i f ic a n t ly  b e t te r  th a n  ch an ce  (d if fe ren t  from zero). 

There i s  a v a i l a b le  an  F t e s t  for su ch  a com parison  (60). W hen the 

v a lu e  o f  F is  o b t a in e d , i t  i s  com pared  in  th e  t r a d i t io n a l  m anner to  a 

c r i t i c a l  v a lu e  in  an  F t a b l e .

R e la t io n sh ip  o f  M other  to  Baby

In th i s  m odel th e re  a re  21 v a r i a b l e s .  The f i r s t  s ix  v a r ia b le s  are  

the  c r i te r ia  and  the  rem a in ing  15 a re  the  p r e d ic to r s . Each c r i te r io n  w as  

t e s t e d  w ith in  the  15 p re d ic to rs  and  a v a lu e  of R and  F w as  o b ta in e d .  

The c r i t i c a l  v a lu e  o f  F i s  2.52 a t  the  one  pe r  c en t  (.01) l e v e l  of s ig n i f i ­

c a n c e  w ith  the  d e g re e s  of freedom for th e  l e s s e r  m ean  sq u a re  a s  44

and  the  d e g re e  of freedom  for the  g re a te r  m ean sq u a re  a s  14. The c r i -
2t e r ia  and  th e  v a lu e  of R and  F a re  l i s t e d  in  Table 3.

The cod ing  for the  21 v a r ia b le s  w as  a s  fo llows:

I .  B aby 's  b ir th  w e ig h t  in  o u n c e s  .
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TABLE I

CRITERION VARIABLES WITH VALUE OF R2 and  F

C rite r io n  V ariab les R2 F

Birth W e ig h t  - 0.4946 2.87*

Birth Length 0.2911 1.20

H ead  C ircu m fe ren ce 0.4238 2.16

C h e s t  C ircu m fe ren ce 0.5065 3.01*

A verage W e ig h t  G ain  p e r  D ay 0.2848 1.17

B aby 's  H em oglobin 0.3068 1.30

* S ig n i f ic a n t
C r i t ic a l  v a lu e  of F, df = 44 and  14, a  = .01, one  t a i l  t e s t  i s  2.52 . 

The sam e f i f te e n  p re d ic to r  v a r ia b le s  were  u s e d  w ith  e a c h  c r i t e r -
O

ion  v a r ia b le  in  d e te rm in in g  R and  F.
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2 . , B aby 's  b ir th  le n g th  in i n c h e s .

3 . B aby 's  h e ad  c ircu m fe ren ce  in  in c h e s .

4 . B aby 's  c h e s t  c ircu m fe ren ce  in  in c h e s .

5'. Average w e ig h t  g a in  p e r  d a y  in  o u n c e s , b ir th  to fo llow  up .

6. B aby 's  h e m o g lo b in .•

7. M o th e r 's  ag e  in  y e a r s .

8 . M o th e r 's  w e ig h t  in  pounds .

9 .  N um ber o f  p re g n a n c ie s  o f  th e  m other.

10. M o th e r 's  age  a t  tim e o f f i r s t  p re g n a n cy .

11 . M o th e r 's  hem o g lo b in .

12 . N u rs in g  th e  baby: X es - 1, N o - 0 .

13 . W ork ing  mother: Y e s - 0 ,  N o - 1 .

14 . B reak fas t  e a te n  by mother: Y e s - I ,  N o - 0 .

15. O u n c es  o f  so d a  con su m ed  by  m other p e r  d a y .

16. A dequate  p ro te in  in  m o th e r 's  d ie t:  Y e s - I ,  N o - 0 .

17. A dequate  m ilk  in ta k e  in  m o th e r 's  d ie t:  Y e s - I ,  N o - 0 .

18. A dequate  m e a t  in ta k e  in  m o th e r 's  d ie t:  Y e s - I ,  N o - 0 .

19. A dequate  v e g e ta b le  and  fru it  in ta k e  in  m o th e r 's  diet:

Yes - 1 , No -  0 . •

20 .  A dequate  b read  and  c e r e a l  in ta k e  in  m o th e r 's  d ie t:  Yes -  I ,  

N o - 0 .

2 1 .  " Sex of baby: M ale  -  0 , Fem ale  - 1.
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The a d e q u a c y  o f  the  m o th e r 's  d ie t  w as  de te rm in ed  by he r  in ta k e  

from e a c h  o f th e  b a s i c  four food g ro u p s .  This in fo rm ation  is  c o n ta in ed  

in  the  p re d ic to r  v a r ia b le s  16 th rough  20 . The p ro te in  in ta k e  w as  then  

d e c id e d  from the  com bined  in ta k e  o f  milk and  m ea t .

Birth W eig h t

In th e  f i r s t  m o d e l , b ir th  w e ig h t  w a s  t e s t e d  u s in g  p re d ic to rs  7 

th rough  21 in  the  m u lt ip le  r e g r e s s io n  e q u a t io n .  The v a lu e  o f  R w as

0.4946; th e  v a lu e  o f  F 2.87 (Table 3 ) . The s tan d a rd  F ta b le  show s the  

v a lu e  of F to  be s ig n i f i c a n t .  I t  m ay be  p o s s ib le  th e re fo re  to p re d ic t  an  

unborn b a b y 's  w e ig h t  from th e  g iv en  p re d ic to r s .  This in form ation  

cou ld  be v a lu a b le  in  c o u n se l in g  a m o ther on d ie t  and h e r  a llow ed  

w e ig h t  g a in  for the  n in e  m o n th s .  If  th e  baby  w as  p re d ic te d  to  be e s ­

p e c ia l ly  h e a v y , the  d o c to r  cou ld  d e c id e  i f  the  m o th e r 's  body w as  su ch  

th a t  sh e  cou ld  d e l iv e r  a h eav y  bab y  or w ould  s p e c ia l  p re c a u t io n s  n e ed  

to  be ta k e n .  For e x a m p le , w ould  the  o p en ing  in  the  c e rv ix  a rea  be 

la rg e  enough  to  accom m oda te  the  p a s s a g e  o f  the  baby  or w ould  i t  be 

n e c e s s a r y  to  do a C a e s a r ia n  S e c t io n ?  If  the  baby  w as  p re d ic te d  to  be 

e s p e c i a l l y  l ig h t ,  i t  m igh t be th a t  som e s p e c ia l  m e a s u re s  shou ld  be 

ta k e n  to  s a fe g u a rd  i t s  l i fe  at b i r th .  Before th is  co u ld  be  p u t  in to  p r a c ­

t i c a l  u s e , i t  w ould  be n e c e s s a r y  to  t e s t  the  r e la t io n s h ip  b e tw een  the  

c r i te r io n  v a r ia b le  and  the  p re d ic to r  v a r ia b le s  more th o ro u g h ly .  If the  

m e asu re m e n t  p ro ced u re  co u ld  be r e f i n e d , i t  is  p o s s ib le  th a t  a h igher
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d eg ree  o f  r e la t io n s h ip  cou ld  be e s t a b l i s h e d  b e tw een  the c r i te r ia  and 

p r e d i c t o r s .

Birth L ength

Birth le n g th  w as  t e s t e d  u s in g  p re d ic to rs  7 th rough  21 in  the  
2

e q u a t io n .  R w as  0.2911 and  the  v a lu e  o f  F w as 1.20 (Table 3). The 

v a lu e  o f  F w as  no t s ig n i f ic a n t  w hen  com pared  to  the  F t a b le .  T h u s , 

t h e s e  p re d ic to rs  c an n o t  s u c c e s s f u l ly  be u sed  to p re d ic t  the  b a b y 's  

l e n g th .  One r e a s o n  w h ich  cou ld  a c c o u n t  for th is  r e s u l t  w as  th a t  a l l  

th e  p re d ic to rs  w ere  ta k e n  from the  m o th e r ,  none from th e  fa th e r .

L eng th  and  the  te n d e n c y  to  be t a l l  o r sh o r t  i s  an in h e r i te d  fac to r  w h ich  

i s  in f lu e n c e d  by bo th  m other and  fa th e r .

H ead  C ircu m fe ren ce  a t  Birth

In th is  r e g re s s io n  e q u a t i o n , h ead  c ircu m fe ren ce  w as  p re d ic ted
2u s in g  v a r ia b le s  7 th rough  21. The v a lu e  o f  R w as  0.42 38 w ith  the  

v a lu e  o f  F 2.16 (Table 3). The v a lu e  o f  F w as  no t s ig n i f ic a n t  when 

com pared  to  th e  F t a b l e .  This c an  be a cc o u n te d  for by  the  fa c t  th a t  the  

fo n ta n e ls  w ould  be a t  a d if fe ren t  s ta g e  o f  dev e lo p m en t in  e a c h  c h i ld .  

N u tr i t io n  or in h e r i ta n c e  do no t p la y  an  im portan t ro le  in  th e  head  c i r ­

cum fe ren ce  (59). T h u s , the  p re d ic to rs  c an n o t be u s e d  to  p red ic t  the

h e ad  c irc u m fe ren ce  of th e  in fa n t .
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C h e s t  C ircum ference  a t  Birth

C rite r io n  fo u r ,  c h e s t  c i rc u m fe re n c e ,  w as  s e t  up w ith  v a r ia b le s  7
2

th rough  21 a s  the  p r e d ic to r s .  The R w as  0.5065 and  the  F w as  3.01 

(Table 3). The v a lu e  of F w as  s ig n i f ic a n t .  C h e s t  c ircu m fe ren ce  would 

be a f fe c te d  by  the  m o th e r 's  w e ig h t ,  d i e t ,  e a t in g  p a t t e r n s ,  s e x  o f  the  

b a b y ,  and  to  a c e r ta in  e x te n t  in h e r i ta n c e  o f  body bu ild  from p a re n ts .  

C h e s t  c i rc u m fe ren ce  is  a m easu re  of th e  f le s h y  p a r t  o f  the  c h e s t  and 

th u s  is  a f fe c te d  by  n u tr i t io n .  I t  c an  be s a id  th a t  c h e s t  c ircu m fe ren ce  

p ro b ab ly  c an  be p re d ic te d  from the  g iv en  p re d ic to r  v a r i a b l e s .

Average W e ig h t  G ain  Per D ay  During Early In fancy

Average w e ig h t  g a in  pe r  day  w a s  t e s t e d  by u s in g  the  p re d ic to r
2

v a r ia b le s  7 th rough  21. The v a lu e  of R w as  0.2 848 and  the  va lu e  o f  F 

w a s  1.17 (Table 3 ) . There w as  no re la t io n s h ip  b e tw ee n  th e  15 p re ­

d ic to rs  and  the  a v e ra g e  w e ig h t  g a in  p e r  day  of the  in fa n t .  The a v e rag e  

w e ig h t  g a in  of the  in fa n t  w as  d e p e n d e n t  upon the  d ie t  o f  the  in fan t 

a f te r  b ir th  ra th e r  th an  the' v a r ia b le s  m e asu re d  on the  m other.

B aby 's  Hem oglobin

In th is  r e g re s s io n  e q u a t io n ,  th e  b a b y 's  hem oglob in  w as  t e s t e d
2

u s in g  v a r ia b le s  7 th rough  21 a s  p re d ic to r s .  The v a lu e  o f  R w as 0.3068 

and  the  v a lu e  o f  F w as  1.30 (Table 3 ) . W hen F w as  com pared  w ith  the  

t a b l e ,  i t  "was no t s i g n i f i c a n t . . The m o th e r 's  d ie t  p rio r  to  and  during 

p re g n a n cy  p la y s  an  im p o rtan t p a r t  in  prov id ing  an  iron  su p p ly  for th e
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b a b y .  The m o th e r 's  iron s to re s  th a t  hav e  b een  b u i l t  up over the  y e a rs  

p la y  an  im portan t p a r t  in  the  am ount of iron the  b ab y  r e c e iv e s  before  

b ir th .  There i s  no w ay  of a c c u ra te ly  m easu rin g  th e s e  s to re s  (61). I t  i s  ■ 

a l s o  p o s s ib le  the  baby  d o es  no t a b so rb  a l l  the  iron  a v a i l a b le  from the  

m o th e r .  The b a b y 's  hem oglob in  c a n n o t  be p re d ic te d  from th e s e  

v a r i a b l e s .

In two o f  th e  m ode ls  a s ig n i f ic a n t  r e la t io n s h ip  w as  found b e ­

tw een  the  c r i te r io n  and  p re d ic to r s .  There w as  a  r e la t io n s h ip  be tw een  

the  b a b y 's  b ir th  w e ig h t  and  c h e s t  c ircu m fe ren ce  and  the  15 p re d ic to r  

v a r i a b l e s .  T hese  v a r ia b le s  dep en d  more on the  p re d ic to rs  th a t  w ere  

ta k e n  from th e  m other th a n  do the  o th e r  four c r i te r io n  v a r i a b l e s .  T hese  

four rem a in ing  c r i te r io n  v a r ia b le s  w ere  more d e p e n d e n t  on o u ts id e  f a c ­

to rs  th a t  hav e  l i t t l e  to  do w ith  th e  m other or fa c to rs  th a t  cou ld  no t 

a c c u r a te ly  or e a s i l y  be  m e a su re d .

C o rre la t io n  A n a ly ses  of C h a r a c te r i s t i c s  of M o th er  to  Baby

The m o s t w id e ly  u se d  m easu re  o f  co rre la t io n  i s  th e  P ea rso n  Pro­

d u c t  M om ent C o rre la t io n  C o e f f ic ie n t  (62). C o rre la t io n  i s  co n ce rn ed  

w ith  d e s c r ib in g  the  d e g re e  of re la t io n s h ip  b e tw een  v a r i a b l e s .

The P ea rso n  P roduct M om ent C o rre la t io n  w as  com puted  b e tw een  

c e r ta in  v a r i a b l e s .  T h ese  v a r ia b le s  w ere  u sed  b e c a u s e  th e y  w ere of 

s p e c ia l  i n t e r e s t  to  th e  p h y s ic ia n s  on th e  I s la n d  and  to  th e  r e s e a rc h e r .  

T h ese  c o r re la t io n s  a re  rep o r ted  in  Table  4 .  The r e la t io n s h ip  b e tw een
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TABLE 2

CORRELATION OF VARIABLES WITH VALUE OF r

V ariab le  I V ariab le  2 rI /2

W eig h t  o f  baby M o th e r 's  age .06488

W eig h t  o f  baby M o th e r 's  w e ig h t .39744*

W e ig h t  o f  baby Length  o f  baby .49592*

H ead  c ircu m fe ren ce C h e s t  c ircu m fe ren ce .74808*

W e ig h t  o f  b ab y B reas tfed .23229*

L ength  o f  baby B reas tfed - .0 8 3 9 7

H ead  c ircu m fe ren ce B reas tfed .32478*

C h e s t  c i rc u m fe re n ce B reas tfed .22221

W eig h t of baby N um ber o f  p re g n a n c ie s .18894

W eig h t  o f  b ab y Age o f  1 s t  p reg n an cy - .1 6 4 4 3  .

W e ig h t  o f  baby M o th e r 's  hem oglobin - .0 1 2 6 8

Length  o f  baby M o th e r 's  hem oglobin -.0 1 8 8 9

H ead  c ircu m fe ren ce M o th e r 's  hem oglobin .09526

C h e s t  c ircu m fe ren ce M o th e r 's  hem oglobin .00326

B aby 's  hem oglob in M o th e r 's  hem oglobin - .0 0 9 2 9

W e ig h t  of baby M o th e r 's  b re a k fa s t .15236

W eig h t  o f  b ab y M other  working .26657*

Length  o f  baby M o th er  w orking .12367

H ead  c ircu m fe ren ce M o th er  w orking .21321

C h e s t  c ircu m fe ren ce M other  w orking .49195*

* S ig n i f ic a n t

C r i t ic a l  v a lu e  of r , df.= 58 , a -  .10 , two ta i l  t e s t  i s  + .231.
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th e  w e ig h t  of th e  b ab y  and  the m o th e r 's  w e ig h t  w as  s ig n i f ic a n t .  This 

i s  u n d e rs ta n d a b le  b e c a u s e  a s  the  fe tu s  i s  d e v e lo p in g  th e  m other is  

g a in in g  w e ig h t  and  th e  fe tu s  i s  g a in in g .  Length of th e  baby  and w e ig h t  

o f  th e  b ab y  w ere  s ig n i f ic a n t .  As th e  fe tu s  s iz e  in c r e a s e s  both  le n g th  

and  w e ig h t  w ill  i n c r e a s e . There i s  a r e la t io n s h ip  b e tw ee n  head  and 

c h e s t  c i rc u m fe re n c e .  T hese  two m e asu re m e n ts  a re  im p o rtan t  a n th ro -  

p o m e tr ic a l  m e a s u re s  an d  in d ic a te  d e g re e  of d ev e lo p m en t .  W eigh t o f  

th e  b ab y  an d  h ead  c irc u m fe re n ce  a re  r e la te d  to  th e  b ab y  be ing  b r e a s t ­

f e d .  There is  a r e la t io n s h ip  b e tw ee n  the  b a b y 's  w e ig h t  and  c h e s t  

c i rc u m fe re n ce  and  th e  w orking  m other.



C H A P T E R  V

SUMMARY, CONCLUSIONS, RECOMMENDATIONS

Summary

I t  i s  e s t im a te d  th a t  tw o - th i rd s  of the  w o r ld 's  p o p u la t io n  is  s u f ­

fe r ing  from some d e g re e  o f  m a ln u tr i t io n ,  At the  h e a r t  of th is  problem  is  

th e  s e r io u s  la c k  o f  p ro te in .  There a re  two so u rc e s  of p ro te in ,  an im al 

and  v e g e t a b l e . Animal p ro te in  is  a  co m p le te  p ro te in  th a t  c o n ta in s  a l l  

the  e s s e n t i a l  am ino a c i d s .  No one v e g e ta b le  p ro te in  c o n ta in s  a l l  the  

e s s e n t i a l  am ino a c id s  in  the  p ro p e r  p ro p o r t io n s .  The p u rp o se  of th is  

s tu d y  w as  to  in v e s t ig a te  the  s t a tu s  o f  p ro te in  n u tr i t io n  of e x p e c ta n t  

m o thers  in  A m erican Samoa and  th e  p o s s ib le  e f fe c t  o f  th i s  s ta tu s  on the  

h e a l th  of th e  in fa n t .

The m o th e r 's  d ie t  before  and  during  p reg n an cy  i s  m o s t im portan t 

to  h e r  a d ju s tm e n t  during  p re g n a n cy  and  the  in fa n t 's  g row th  and d e v e lo p ­

m e n t .  P ro te in  i s  e s s e n t i a l  to  the  g row th  and  re p la c e m e n t  o f  t i s s u e .

Food p la y s  an  im p o rtan t  ro le  in  Sam oan cu s to m s  and  t r a d i t io n s .  Their 

m eal p a t te rn  i s  u s u a l ly  a  l ig h t  m orning m eal or no th ing  a t  a l l ,  a h eav y  

m idday  m e a l ,  and  a  s n a c k  a t  d u s k .  B abies are  u s u a l ly  born in  the  

h o s p i ta l  and  b re a s t f e d  on dem and . W e s te rn  in f lu en ce  s ee m s  to be i n ­

f lu e n t ia l  in  the  Sam oan d ie t .

A q u e s t io n n a i r e  w as  d ev e lo p e d  to  s t ru c tu re  an  in te rv ie w  w ith  

e a c h  m o th e r .  I t  w a s  d e s ig n e d  to de te rm in e  approx im ate  food in ta k e ,
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e a t in g  p a t t e r n s , fe ed in g  h a b i t s ,  food cu s to m s  , and  food p re p a ra t io n .  

The sam p le  in c lu d e d  a l l  Samoan m others  th a t  d e l iv e re d  and  th e ir  new  

born in fa n ts  a t  the  LBJ Trop ica l M e d ic a l  C e n te r ,  Pago P ag o , American 

S am o a , b e tw ee n  Ju ly  27 and S ep tem ber 7, 19 70. S ixty  m others  w ere  

s e e n  in  th e  s ix - w e e k  p e r io d .  The m others  and  in fa n ts  w ere  s e e n  in the  

h o s p i ta l  and  a g a in  a t  th e  W ell  C h ild  C lin ic  from two to  four w eeks  

a f te r  be in g  r e l e a s e d  from the  h o s p i ta l .

M u lt ip le  r e g r e s s io n  and c o r re la t io n  were the  s t a t i s t i c a l  m ethods 

em ployed  in  th i s  r e s e a r c h .  M u lt ip le  r e g re s s io n  w as  u s e d  to  exam ine  

the  r e la t io n s h ip  b e tw e e n  s ix  d e p e n d e n t  v a r ia b le s  o f  th e  baby  and 15 

in d e p e n d e n t  v a r ia b le s  on the  p h y s ic a l  m e asu rem en ts  and  d ie ta ry  h a b i ts  

o f  the  m other.-  I t  a p p e a re d  th a t  th e  p re d ic to rs  cou ld  be u s e d  to p re d ic t  

two of the  c r i t e r i a .  T hese  c r i te r ia  w ere  the  b a b y 's  b ir th  w e ig h t  and 

c h e s t  c i r c u m fe re n c e . The P ea rso n  P roduct M om ent C o rre la t io n  C o eff i­

c ie n t  w as  c o n c e rn e d  w ith  d e sc r ib in g  th e  d eg ree  o f  r e la t io n  b e tw een  

v a r i a b l e s .  There w as  a  s ig n i f ic a n t  r e la t io n s h ip  b e tw een : w e igh t o f  the  

b ab y  and  th e  m o th e r 's  w e igh t;  b a b y 's  w e ig h t  and  b a b y 's  leng th ; 

b a b y 's  h ead  and  c h e s t  c ircu m fe ren ce ;  b a b y 's  w e ig h t  and  i f  i t  w as 

b re a s t f e d ;  h e ad  c irc u m fe re n ce  and  i f  th e  baby w as  b reastfed ; w e ig h t  of 

bab y  and  i f  th e  m o th e r  i s  working; and  c h e s t  c ircu m fe ren ce  and i f  the  

m other i s  w o rk ing . L e s s  th an  h a lf  o f  the  m others (42%) re c e iv e d  an  i n ­

a d e q u a te  q u a n t i ty  o f  p ro te in  in  th e i r  d i e t .  All m others  thought they had 

an  a d e q u a te  d ie t;  45% d id  no t tak e  v i tam in s ;  43% d id  n o t e a t  th ree
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m e a ls  p e r  day; 82% did  no t drink milk; 8% did  no t drink soda ; and 100% 

a te  a t  l e a s t  th re e  se rv in g s  of fru it and  v e g e ta b le s  p e r  day  and four 

s e rv in g s  o f  b read  or c e r e a l „

C o n c lu s io n s

From d a ta  c o l l e c te d  during  a s ix - w e e k  p e r io d ,  th e  fo llow ing  can

be c o n c lu d e d  for th is  s tudy :

1. The b a b y 's  b ir th  w e ig h t  i s  p re d ic ta b le  from s e l e c t e d  p h y s ic a l  

m e a su re m e n ts  and d ie ta ry  h a b i ts  o f  the  m other.

2 . The b a b y 's  b ir th  le n g th  i s  no t p re d ic ta b le  from s e l e c t e d  p h y s ic a l  

' m e a su re m e n ts  and  d ie ta ry  h a b i t s  o f  the  m other.

3 . B aby 's  h e ad  c irc u m fe re n ce  is  n o t  p re d ic ta b le  from s e le c te d  p h y s i ­

c a l  m e a su re m e n ts  and  d ie ta ry  h a b i t s  o f  the  m o ther .

4 . B aby 's  c h e s t  c ircu m fe ren ce  is  p red ic tab le"from  s e l e c t e d  p h y s ic a l  

m e a su re m e n ts  and  d ie ta ry  h a b i ts  o f  the  m other.

5. The a v e rag e  w e ig h t  g a in  p e r  day  o f the  baby  is  no t p re d ic ta b le  

from s e l e c t e d  p h y s ic a l  m e asu re m e n ts  and d ie ta ry  h a b i ts  of the  

m o ther .

6. The b a b y 'Q hem og lob in  is  no t p re d ic ta b le  from s e l e c t e d  p h y s ic a l  

m e a su re m e n ts  and  d ie ta ry  h a b i ts  o f  th e  m o th e r . ■

The e x p e c ta n t 'm o th e r 's d ie t  i s  a d e q u a te  in  p ro te in .7.
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R ecom m endations  

This Study-

H ead  and  c h e s t  c irc u m fe re n ce  an d  le n g th  sh o u ld  be  m easu red  on 

th e  in fa n t  a t  th e  c l in ic  in  ad d i t io n  to  th a t  done a t  b ir th  so  a co m p ari­

so n  co u ld  be m ad e . W e ig h t  g a in  during  the  p re g n a n cy  w ould have  b een  

a  v a lu a b le  figure  to  o b ta in .  So th a t  more in form ation  co u ld  be found 

a b o u t  th e  f a th e r 's  ro le  in  the  fa m ily ,  i t  w ould be in te r e s t in g  to  g e t  i n ­

form ation  on th e  f a th e r ,  th e  fam ily  a s  a w h o le ,  i t s  in c o m e ,  and  le v e l  

o f  e d u c a t io n .  M uch  more cou ld  be le a rn e d  abou t th e  Sam oan from 

th e s e  d a t a .  I t  w ould  hav e  b e en  in te r e s t in g  to in te rv ie w  in  the  v i l l a g e s  

i n s t e a d  o f a t  th e  h o s p i t a l .  L abora to ry  f a c i l i t i e s  sh o u ld  be im proved so  

t e s t s  w ould  be more v a l id .

Anyone doing  an  in te rv ie w  w ith  a  Sam oan w ould  hav e  problem s 

o b ta in in g  v a l id  a n s w e r s . The Sam oan t e l l s  one w h a t he th in k s  one 

w a n ts  to  h e a r  so  a s  to  n o t  have  an y  u n h a p p in e s s .  W hen  u s in g  in te r ­

p re te r s  in  a  s tu d y ,  th e  in te rp re te r  n e e d s  in s t ru c t io n  w ith  the  sam ple  

be fo re  a c tu a l ly  b e g in n in g .  The in te rp re te r  shou ld  hav e  com ple te  

u n d e rs ta n d in g  o f i t  and  w h a t i s  hoped  to  be le a r n e d .  The r e s e a rc h e r  

sh o u ld  know  a l l  he  c a n  ab o u t  the  p e o p le ,  th e ir  c u s to m s ,  and  lan g u ag e  

before  in i t ia t io n  o f  s u c h  a  s tu d y .



43

Future S tu d ies

For fu ture  s tu d ie s  a longer, tim e p e rio d  and  a la rg e r  sam ple  

sh o u ld  be u s e d .  M ea su r in g  d e v ic e s  and  te c h n iq u e s  sh o u ld  be t e s t e d  

and  im proved  w hen  p o s s i b l e .  S tan d a rd s  sh o u ld  be s e t  for m aking com ­

p a r is o n s  . Know w h a t la b o ra to ry  f a c i l i t i e s  a re  a v a i l a b le  and  w ha t 

t e c h n ic ia n s  c an  do . I t  m ight be n e c e s s a r y  to  u se  a f ie ld  la b o ra to ry . 

S tu d ie s  co u ld  be c o m p le ted  on o th e r  seg m e n ts  of th e  p o p u la t io n .  Ex­

c e l l e n t  s tu d ie s  co u ld  be done w ith  p re sc h o o l  c h i ld re n ,  e lem en ta ry  and  

h ig h  sc h o o l  s tu d e n ts  e s p e c i a l l y  during  th e  sch o o l y e a r  When a c l a s s ­

room s i tu a t io n  w ould  be a v a i l a b l e .
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QUESTIONNAIRE 

- INFANT

In it ia l :  C ategory : < Fo llow  up: ■

_______________________  D ate  _________ '

___________________________   Name

_________ M ________ F Sex

____________________ __  Birth D a te

_____________________________  L ength  __ _________

___________________• W e ig h t  .____________

_______________________  Birth O rder

________ ______________  G e s ta t io n a l  Age

_______________________ _ H ead  C ircum fe rence  ____________

________________________  C h e s t  C ircu m fe ren ce  ___ ________

_______________________  Total Serum P ro te in  .____________

________________________Serum Albumin ____________

____________________________ H em oglobin  ____________

_______________________  H e m ato c r i t  ____________

____ Yes _____No B reas t  F ed?

APPENDIX A '— QUESTIONNAIRE

G en era l  H ea lth  

O ther  Com m ents:
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MOTHER

QUESTIONNAIRE

N um ber o f  p re g n a n c ie s :

__ _____________________ l ivebo rn

__ ____________________   s t i l lb o rn

__ __________________ m is c a r r ia g e

D ate

Name

Age

W eig h t

H e igh t

W eig h t  g a in  during  p reg n an cy  

N um ber o f  l iv eb o rn  in fa n ts :

________________now liv in g

______________ __ now d e ad

________________________ age  of d e a th

Age a t  f i r s t  p re g n a n c y  

Total Serum Pro tein  

Serum Albumin 

H em oglobin  

H em ato c r i t  

Blood P ressu re  

G e n e ra l  H ealth :

FAMILY

____________________ F a th e r 's  Age

Yes ________No L iv es  w ith  fam ily?
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Rural U rban

E d u c a t io n ,  h ig h e s t  g rade  com ple ted  

Home lo c a t io n

How m any m em bers in  h o u se h o ld ?  

W ho a re  th ey  and  age  ?

Fam ily  incom e , from w here  ?

Yes

_Yes

J f e s

J f e s

Yes

DIET

____• W hen i s  th e  f i r s t  tim e during  the  day  you
e a t  or d rink  a n y th in g ?

W h at do you e a t ?  How m uch?

JMo W as  in ta k e  u n u su a l  in  any  w ay ?

If  y e s , w hy?

____ W h at tim e do you go to  b e d ?

JMo Do you ta k e  v i tam in  or m in e ra l  s u p p le ­
m en ts  ?

____ I f y e s z how m a n y /d a y ?  Per w e e k ?

____ M u lt iv i ta m in s
__ _ A sco rb ic  a c id

____ Iron
____ V itam in A & D

____ C alc ium

__ _ Other:

JMo Is your a p p e t i te  good?

JMo Is  your d ie t  g o o d ?

JMo Do you e a t  th ree  m ea ls  a  d a y ?



Yes No

Yes No

Yes No

Yes No

Yes No

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

Yes No

Do you e a t  morning m eal e v e ry  d a y ?

Do you e a t  m idday m eal e a c h  d ay ?

Do you e a t  even ing  m eal e v e ry  d ay ?

Do you s n a c k ?

W h en ?

Do you drink m ilk?

How o f te n ?

Do you drink  fru it j u i c e ?

Do you e a t  c e r e a l?  R ice?

Do you e a t  b re a d ?

Do you e a t  m eat and f i s h ?

Do you e a t  v e g e ta b le s ?  ( t a r o , b readfru it)  

Are you on a s p e c ia l  d i e t ?

W h at k in d ?

Do you drink c a rb o n a te d  b e v e ra g e s  ?

How o f te n ?

G en era l  d ie t?

W h a t  foods  do you d i s l i k e ?

How do you p repare  your food?

W h at foods do you l ik e ?

W h at and  w hen  do you fe e d  your b ab y ?



O f w h a t w ill  your b a b y 's  p o s t - l a c t a t i o n  
d ie t  c o n s i s t ?

55

Source  o f  v i ta m in s  , m in e ra l s ,  c a rb o ­
h y d r a te s ,  p r o t e in , fa t?
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APPENDIX B — TOTALS, RANGE, MEAN

QUESTIONNAIRE

INFANT

In it ia l :

32 M 28 F

C a teg o ry  Fo llow  up:

D ate  ------

Name

Sex

Birth D ate

M ale  18.00-22.00 in c h e s  

Fem ale  19,00-22.00 in c h e s

M ale  80.00-175.00 o u n c es  
Fem ale  92.00-166.00 o u n c es

12.00-16.00 in c h e s

12.00-17.00 in c h e s

8—19

30—45

36 y es 24 no

M ean
Length  19.84 in c h es

W eig h t 122.9 7 o unces

Birth O rder 

G e s ta t io n a l  Age

H ead  C ircum ference  14.16 in c h es  

C h e s t  C ircum ference  14.00 in c h es

Total Serum Pro tein  ---------- ------

Serum Albumin -----------------

H em oglobin  ______________

H em ato c rit  ______________

B reas t  Fed?

G e n e ra l  H ea lth  ------

O th e r  Comments:
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MOTHER

------------ -------------- -----------------------  D a te

--------------  --------------------  Nam e M ean

17.00— 42.00 y e a rs______________  Age 2 6.58 y ears______

118.00- 247.00 pounds___________  W eig h t  170.55 pounds

-------------- -----------------------  H e ig h t

------------ -------------- ---------------- . W e ig h t  ga in  during  p reg n an cy

------------ -------------- -----------------------  Age a t  f i r s t  p re g n a n cy

-------------- -----------------------  Total Serum Pro tein

------------ -------------- -----------------------  Serum Albumin

9-14_____________________________ Hem oglobin

■______IZZ1ZIZIO___________   H em ato c rit

------------ -------------- ------------- Blood P res su re

------------ --------------  -------------  G en era l  H ealth :

11_____ Yes 49 N o W orking

DIET

__________________________ __ W hen i s  th e  f i r s t  tim e during  the  day  you
e a t  or d rink  an y th in g ?

W h at do you e a t?  How much

_________ Yes __________No W as in ta k e  u n u su a l  in  any  w ay ?

If y e s  , why ?

QUESTIONNAIRE
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_________________________  W hat tim e do you go to  b e d ?

33 Yes  27 N o Do you ta k e  v itam in  or m inera l  s u p p le ­
m en ts  ?

_________________________  If  y e s  , how  m a n y /d a y ?  Per w e ek ?

_________________________  M u lt iv i tam in s
_________________________ A sco rb ic  a c id
_________________________ Iron

______________________ __  Vitam in A & D

_________________________ C alc ium
_________________________ Other:

60 Yes No Is your a p p e t i te  g ood?

60 Yes No Is  your d ie t  good?

34 Yes 2 6 No Do you e a t  th ree  m ea ls  a d a y ?

Yes No Do you  e a t  morning m eal ev e ry  day ?

Yes No Do you e a t  m idday m eal e a c h  d ay ?

Yes No Do you e a t  even ing  m eal ev e ry  d ay ?

Yes No Do you s n a c k ?

W hen ?

11 Yes 49 No Do you drink  m ilk?

How o f te n ?

60 Yes No Do you drink  fruit j u i c e ?

60 Yes No Do you e a t  c e r e a l?  R ice?

60 Yes No Do you e a t  b re a d ?

60 Yes No Do you e a t  m eat and f i s h ?
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Do you e a t  v e g e t a b l e s ?  ( ta ro ,  b readfru it)  

Are you on a s p e c ia l  d ie t?

W h a t k in d ?

Do you drink c a rb o n a te d  b e v e r a g e s ?

How o f te n ?

G en era l  D ie t?

W h at foods do you d is l ik e :  
c h e e s e  , milk , e g g s

How do you p repare  your food?  
f ry ,  r o a s t ,  bo il

W h a t  foods  do you l ik e  ?

W h a t  and  w hen  do you feed  your b ab y ?

Of w h a t w il l  your b a b y 's  p o s t - l a c t a t i o n  
d ie t  c o n s i s t ?

Source  o f  v i tam in s  , m in e ra ls  , c a rb o ­
h y d r a te s ,  p ro te in ,  fa t?
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