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

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

c a r e  a n d  n u t r i t i o n .  L i f e  e x p e c t a n c y  i n  t h e  U n i t e d  S t a t e s  a t  

t h e  t u r n  o f  t h e  c e n t u r y  w a s  4 8  y e a r s .  I n  1 9 8 2 ,  p e r s o n s  

r e a c h i n g  t h e  a g e  o f  6 5  h a d  a n  a v e r a g e  l i f e  e x p e c t a n c y  o f  a n  

a d d i t i o n a l  1 6 , 8  y e a r s :  1 4 . 4  y e a r s  f o r  m e n  a n d  1 8 . 8  y e a r s  f o r  

w o m e n  < 1 ) .  

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

i n c r e a s e d  n u m b e r  o f  p e r s o n s  6 5  y e a r s  o f  a g e  a n d  o l d e r .  I n  

1 9 0 0 ,  4 . 1 %  o f  t h e  U . S .  p o p u l a t i o n  w a s  6 5  y e a r s  o f  a g e .  

A c c o r d i n g  t o  1 9 8 0  c e n s u s  f i g u r e s ,  1 2 %  o f  t h e  p o p u l a t i o n  i s  6 5  

y e a r s  o f  a g e  o r  o l d e r .  B y  t h e  y e a r  2 0 0 0  t h e  p r o p o r t i o n  o f  

e l d e r l y  w i l l  i n c r e a s e  t o  1 3 % ,  a n d  b y  t h e  y e a r  2 0 3 0 ,  

a p p r o x i m a t e l y  2 1 %  o f  t h e  p o p u l a t i o n  w i l l  b e  6 5  y e a r s  o f  a g e  

o r  o l d e r  < 1 , 2 ) .  

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

i s  t h e  " o l d - o l d "  e l d e r l y ,  o r  t h o s e  p e r s o n s  a g e d  8 5  y e a r s  a n d  

o l d e r .  I n  1 9 8 5 ,  1 %  o f  t h e  p o p u l a t i o n  w a s  a t  l e a s t  8 5  y e a r s  

o l d .  B y  t h e  y e a r  2 0 0 0  t h e  " o l d - o l d "  e l d e r l y  w i l l  i n c r e a s e  t o  

a b o u t  2 %  o f  t h e  p o p u l a t i o n ,  a n d  b y  t h e  y e a r  2 0 5 0 ,  5 . 2 %  o f  t h e  

p o p u l a t i o n  w i l l  b e  8 5  y e a r s  o f  a g e  o r  o l d e r  ( 3 ) .  

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

m e n  i n c r e a s e s  w i t h  a g e .  I n  t h e  6 5  t o  6 9  y e a r  o l d  a g e  g r o u p ,  

t h e r e  a r e  1 2 4  w o m e n  f o r  e v e r y  1 0 0  m e n  ( r a t i o  1 . 2 4 )  a n d  i n  t h e  
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8 5  y e a r s  a n d  o l d e r  a g e  g r o u p ,  t h e r e  a r e  2 4 1  w o m e n  f o r  e v e r y  

1 0 0  m e n  ( r a t i o  2 . 4 1 )  ( 1 , 3 ) .  

T h e  s t a t e  o f  I o w a  h a s  a  s i z a b l e  e l d e r l y  p o p u l a t i o n .  

A c c o r d i n g  t o  t h e  1 9 8 0  c e n s u s ,  1 2 %  o f  t h e  p o p u l a t i o n  i s  6 5  t o  

8 4  y e a r s  o l d  ( " y o u n g - o l d " )  a n d  n e a r l y  2 %  o f  t h e  p o p u l a t i o n  i s  

8 5  y e a r s  o r  o l d e r .  C o m p a r e d  w i t h  o t h e r  s t a t e s  i n  t h e  n a t i o n ,  

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

p e o p l e  ( 1 , 4 ) .  B e c a u s e  I o w a  h a s  s u c h  a  l a r g e  e l d e r l y  

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

a b l e  o n  t h e  " o l d - o l d "  e l d e r l y  a n d  o n  f e m a l e s ,  i t  i s  i m p o r t a n t  

t o  e x a m i n e  f a c t o r s  t h a t  a f f e c t  t h e  n u t r i t i o n a l  h e a l t h  o f  t h e  

a g i n g  p o p u l a t i o n .  

N u t r i t i o n a l  H e a l t h  o f  E l d e r l y  P e r s o n  

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

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

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

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

u s e  o f  b i o c h e m i c a l  m a r k e r s  ( 5 ) .  

D i e t a r y  A s s e s s m e n t  

F o o d  r e c o r d s ,  2 4 - h o u r  d i e t a r y  r e c a l l s  a n d  d i e t  h i s t o r i e s  

h a v e  b e e n  u s e d  t o  c o l l e c t  d i e t a r y  d a t a .  E a c h  m e t h o d  h a s  i t s  

a d v a n t a g e s  a n d  d i s a d v a n t a g e s .  
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A c c o r d i n g  t o  H A N E S  I I  ( H e a l t h  a n d  N u t r i t i o n  E x a m i n a t i o n  

S u r v e y  I I ) ,  d i e t a r y  i n t a k e s  o f  n o n - i n s t i t u t i o n a l i z e d  e l d e r l y  

p e r s o n s  w e r e  s a t i s f a c t o r y  ( 6 ) .  I n t a k e s  o f  p r o t e i n ,  i r o n ,  

v i t a m i n  A ,  a s c o r b i c  a c i d ,  t h i a m i n ,  r i b o f l a v i n ,  a n d  n i a c i n  m e t  

o r  e x c e e d e d  t h e  R e c o m m e n d e d  D i e t a r y  A l l o w a n c e s  ( R D A s ) .  

E l d e r l y  m e n ,  h o w e v e r ,  c o n s u m e d  8 7 %  o f  t h e  R D A  f o r  c a l c i u m ,  

w h i l e  e l d e r l y  w o m e n  c o n s u m e d  6 6 ' / .  o f  t h e  c a l c i u m  a l l o w a n c e .  

T o d h u n t e r  ( 7 ) ,  o n  t h e  o t h e r  h a n d ,  f o u n d  t h a t  m a n y  o l d e r  

m e n  a n d  w o m e n  h a d  n u t r i e n t  i n t a k e s  o f  l e s s  t h a n  t w o - t h i r d s  

t h e  R D A ,  a n d  t h a t  n u t r i e n t  i n t a k e s  v a r i e d  a c c o r d i n g  t o  t h e  

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

u a l .  B a s e d  o n  a  2 4 - h o u r  d i e t a r y  r e c a l l ,  d i e t a r y  i n t a k e s  o f  

v i t a m i n  A ,  t h i a m i n ,  r i b o f l a v i n  a n d  i r o n  w e r e  l o w  i n  t h e  5 2 9  

n o n - i n s t i t u t i o n a l i z e d  p e r s o n s ,  a g e d  6 0  t o  1 0 2  y e a r s ,  w h o  w e r e  

i  n t e r v i e w e d .  

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

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

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

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

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

e l  d e r l y .  

B o d y  c o m p o s i t i o n ,  f o r  e x a m p l e ,  i s  a l t e r e d  w i t h  a g e  < S ) .  

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

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

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

( R M R ) .  B e c a u s e  o f  t h e  d e c l i n e  i n  R M R ,  t o t a l  e n e r g y  n e e d s  a r e  

r e d u c e d .  E n e r g y  n e e d s  a l s o  d e c r e a s e  d u e  t o  t h e  d e c l i n e  i n  

p h y s i c a l  a c t i v i t y  t h a t  o c c u r s  a s  o n e  a g e s  ( 9 ) .  B e c a u s e  o f  

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

a n d / o r  l i m i t e d  p h y s i c a l  m o b i l i t y ,  e l d e r l y  p e r s o n s '  a b i l i t y  t o  

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

m i  s e d  ( 8 ) .  

I t  h a s  b e e n  s u g g e s t e d  t h a t  t h e  R D A s  a r e  i n a p p r o p r i a t e  

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

t h e  o l d e r  p o p u l a t i o n  ( 1 0 - 1 3 ) .  F i r s t  o f  a l l ,  t h e  p o p u l a t i o n  

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

w i t h  a g e .  E x c e p t  f o r  e n e r g y ,  t h e  c u r r e n t  R D A s  h a v e  t w o  a g e  

c a t e g o r i e s  f o r  t h e  a d u l t  p o p u l a t i o n :  1 )  2 3  t o  5 0  y e a r s  o l d ,  

a n d  2 )  5 1  y e a r s  a n d  o l d e r  ( 1 4 ) .  C l e a r l y ,  t h e  s e c o n d  a g e  

c a t e g o r y  i s  t o o  b r o a d  a n d  t h e  R D A s  a r e  b a s e d  o n  v e r y  l i m i t e d  

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

T h e  R D A s  a r e  i n t e n d e d  t o  b e  u s e d  f o r  h e a l t h y  p o p u l a ­

t i o n s  ( 1 4 ) .  W i t h i n  t h e  e l d e r l y  p o p u l a t i o n ,  t h e r e  i s  a  h i g h -

p r e v a l e n c e  o f  c h r o n i c  d i s e a s e  ( 1 ) .  D i s e a s e  s t a t e s  m a y  i n ­

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

c i r c u m s t a n c e s ,  t h e  R D A s  s h o u l d  b e  u s e d  w i t h  c a u t i o n  w h e n  

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

a n d  p r o p o r t i o n s ,  i s  a  u s e f u l  w a y  t o  e v a l u a t e  n u t r i t i o n a l  

h e a l t h  i n  t h e  e l d e r l y  ( 5 ) .  H e i g h t ,  w e i g h t  a n d  s k i n f o l d  

t h i c k n e s s  m e a s u r e m e n t s  a r e  c o m m o n l y  u s e d .  

C r o s s - s e c t i o n a l  a n d  l o n g i t u d i n a l  s t u d i e s  h a v e  s h o w n  t h a t  

h e i g h t  d e c r e a s e s  w i t h  a g e  ( 5 , 1 5 , 1 6 ) .  D a t a  f r o m  H A N E S  I  

s h o w e d  t h a t  m a l e s ,  a g e d  6 5  t o  7 4  y e a r s ,  w e r e  6 . 1  c m  s h o r t e r  

t h a n  t h e i r  y o u n g e r  c o u n t e r - p a r t s  1 8  t o  2 4  y e a r s  o l d .  E l d e r l y  

w o m e n  w e r e  f o u n d  t o  b e  5 . 0  c m  s h o r t e r  t h a n  y o u n g e r  

f e m a l e s  ( 1 7 ) .  I n  a  l o n g i t u d i n a l  s t u d y ,  G a r c i a  a n d  

c o - w o r k e r s  ( 1 5 )  d e m o n s t r a t e d  t h a t  t h e r e  w a s  a  s i g n i f i c a n t  

d e c l i n e  i n  s t a t u r e  a f t e r  a g e  4 5  i n  w o m e n .  A c c u r a t e  h e i g h t s  

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

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

k n e e  h e i g h t  m e a s u r e m e n t s  ( 1 8 , 1 9 )  h a v e  b e e n  r e c o m m e n d e d  a s  

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

I n  a d d i t i o n  t o  h e i g h t ,  w e i g h t  i s  a l s o  a f f e c t e d  b y  t h e  

a g i n g  p r o c e s s  ( 5 , 1 5 , 1 6 ) .  L o n g i t u d i n a l  d a t a  h a s  i n d i c a t e d  

t h a t  w e i g h t  d e c l i n e s  i n  w o m e n  a f t e r  a b o u t  5 0  y e a r s  o f  

a g e  ( 1 5 ) .  I t  h a s  b e e n  s u g g e s t e d  t h a t  t h e  a g e - s p e c i f i c  

G e r o n t o l o g y  R e s e a r c h  C e n t e r  R e c o m m e n d a t i o n s  m a y  b e  a  b e t t e r  

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

c o m p a r e d  w i t h  t h e  n o n - a g e  a d j u s t e d  M e t r o p o l i t a n  L i f e  
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I n s u r a n c e  W e i g h t  f o r  H e i g h t  T a b l e s  < 2 0 ) .  

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

i n  t h e  e l d e r l y .  M o s t  s k i n f o l d  m e a s u r e m e n t s  t e n d  t o  d e c r e a s e  

w i t h  a g e  ( 5 , 2 1 ) .  D u e  t o  a g e - r e l a t e d  a n d  d i s e a s e - r e l a t e d  

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

e v a l u a t e  s k i n f o l d  t h i c k n e s s  a n d  o t h e r  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 .  

C l i n i c a l  E v a l u a t i o n  

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

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

n u t r i t i o n a l  h e a l t h .  M o s t  p e o p l e  w h o  h a v e  a  n u t r i t i o n a l  d e f i ­

c i e n c y  d o  n o t  e x h i b i t  c l i n i c a l l y  d e t e c t a b l e  s y m p t o m s  o f  t h e  

d e f i c i e n c y ,  a n d  s o m e  s y m p t o m s  a r e  n o n - s p e c i f i c  ( 5 ) .  

A c c o r d i n g  t o  a  s t u d y  b y  L o w e n s t e i n  < 2 2 ) ,  c l i n i c a l  s i g n s  o f  

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

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

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

b l e e d i n g  g u m s .  C h i l d r e n ,  o n  t h e  o t h e r  h a n d ,  w e r e  m o r e  l i k e l y  

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

t h e  p e r i o s t e u m .  

B i o c h e m i c a l  E v a l u a t i o n  

D i e t a r y ,  a n t h r o p o m e t r i c  a n d / o r  c l i n i c a l  a s s e s s m e n t  a r e  

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



www.manaraa.com

7  

. h e a l t h .  L i k e  t h e  o t h e r  n u t r i t i o n a l  a s s e s s m e n t  t o o l s ,  

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

s t a t u s  a r e  a f f e c t e d  b y  a g e .  B e c a u s e  o f  t h i s  a g e  e f f e c t ,  

i n t e r p r e t a t i o n  b e c o m e s  d i f f i c u l t .  A l l  s e r u m  a n d  u r i n e  d a t a  

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

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

d e n c y  f o r  e l d e r l y  p e r s o n s  t o  b e  o v e r -  o r  u n d e r h y d r a t e d  ( 1 6 ) .  

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

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

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

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

w i  t h  a g e  ( 2 3 ) .  

H e a l t h  S t a t u s  o f  t h e  O l d e r  P o p u l a t i o n  

M a n y  o l d e r  p e r s o n s  a r e  r e l a t i v e l y  h e a l t h y ,  h o w e v e r ,  

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

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

o n e  c h r o n i c  c o n d i t i o n  a n d  m a n y  h a v e  m u l t i p l e  c o n d i t i o n s  ( 1 ) .  

T h e  m o s t  f r e q u e n t l y  o c c u r r i n g  c o n d i t i o n s  f o r  t h e  n o n -

i n s t i t u t i o n a l i z e d  e l d e r l y  a r e :  a r t h r i t i s  ( 4 8 % ) ,  h y p e r t e n s i o n  

( 3 9 % ) ,  h e a r i n g  i m p a i r m e n t s  ( 2 9 % ) ,  h e a r t  d i s e a s e  ( 3 0 % ) ,  

o r t h o p e d i c  i m p a i r m e n t s  a n d  s i n u s i t i s  ( 1 7 %  e a c h ) ,  c a t a r a c t s  

( 1 4 % ) ,  d i a b e t e s  a n d  v i s u a l  i m p a i r m e n t s  ( 1 0 %  e a c h )  a n d  

t i n n i t u s  ( 9 % ) .  D e s p i t e  t h e  h i g h  p r e v a l e n c e  o f  c h r o n i c  

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

A g e  a n d  I m m u n e  F u n c t i o n  

A g e - r e l a t e d  c h a n g e s  i n  t h e  i m m u n e  s y s t e m  m a y  b e  

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

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

p o p u l a t i o n  ( 2 4 , 2 5 ) .  I m m u n i t y  i s  t h e  b o d i e s '  a b i l i t y  t o  

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

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

r e c o g n i z e s  f o r e i g n  s u b s t a n c e s  ( a n t i g e n s )  a n d  d e s t r o y s  t h e m  s o  

t h a t  h e a l t h  i s  m a i n t a i n e d  ( 2 6 ) .  

T h e r e  a r e  t w o  t y p e s  o f  i m m u n i t y :  c e l l - m e d i a t e d  a n d  

h u m o r a l  i m m u n i t y .  C e l l - m e d i a t e d  i m m u n i t y  i s  p r o v i d e d  b y  T -

o r  t h y m u s - d e r i v e d  l y m p h o c y t e s .  T - 1 y m p h o c y t e s  a r e  s y n t h e ­

s i z e d  i n  t h e  b o n e  m a r r o w  a n d  t h e y  m a t u r e  i n  t h e  t h y m u s  g l a n d .  

D e l a y e d  c u t a n e o u s  h y p e r s e n s i t i v i t y ,  r e j e c t i o n  o f  f o r e i g n  

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

a r e  a l l  e x a m p l e s  o f  c e l l - m e d i a t e d  i m m u n i t y .  T h e  " s l < i n  t e s t " ,  

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

c e l l - m e d i a t e d  i m m u n i t y  ( 2 6 - 2 8 ) .  

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

B - 1 y m p h o c y t e s .  I n  b i r d s ,  B - 1 y m p h o c y t e s  a r e  s y n t h e s i z e d  b y  

t h e  b u r s a  o f  F a b r i c i u s .  M a n ,  h o w e v e r ,  h a s  n o  e q u i v a l e n t  

s t r u c t u r e  a n d  i t  i s  b e l i e v e d  t h a t  B - 1 y m p h o c y t e s  a r e  p r o d u c e d  

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

m a t u r a t i o n  a n d  d i f f e r e n t i a t i o n  o f  B - 1 y m p h o c y t e s  ( 2 6 - 2 8 ) .  

W h e n  B - 1 y m p h o c y t e s  a r e  s t i m u l a t e d  b y  a n t i g e n s ,  s u c h  a s  

m i c r o o r g a n i s m s ,  t h e  b y - p r o d u c t s  o f  T - 1 y m p h o c y t e s  a n d / o r  

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

o r  i m m u n o g l o b u l i n s  < I g ) .  I m m u n o g l o b u l i n s  a r e  c o m p o s e d  o f  

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

j o i n e d  b y  d i s u l f T d e  b o n d s .  I m m u n o g l o b u l i n s  a r e  s p e c i f i c  a n d  

t h e y  h a v e  a n t i g e n i c  m e m o r y .  T h e r e  a r e  f i v e  c l a s s e s  o f  

i m m u n o g l o b u l i n s - I g G ,  I g A ,  I g M ,  I g D  a n d  I g E .  E a c h  o f  t h e  f i v e  

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

m u ,  d e l t a  o r  e p s i l o n )  a n d  a . p a i r  o f  e i t h e r  k a p p a  o r  l a m b d a  

l i g h t  c h a i n s .  H u m o r a l  i m m u n i t y  c a n  b e  a s s e s s e d  b y  d e t e r ­

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

u l i n s  ( 2 7 ) .  

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

l e a d  t o  a  d e c l i n e  i n  i m m u n e  f u n c t i o n  k n o w n  a s  i m m u n o s e n e s -

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

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

t h y m u s  g l a n d  m a y  l o s e  u p  t o  9 5 %  o f  i t s  o r i g i n a l  m a s s  ( 2 9 ) .  

A l o n g  w i t h  t h e  d e c l i n e  i n  t h y m i c  m a s s ,  t h e r e  i s  a  d e c r e a s e  i n  

t h e  c o n c e n t r a t i o n  o f  t h y m i c  h o r m o n e s  ( t h y m o s i n  a n d  t h y m o ­

p o i e t i n )  i n  t h e  s e r u m  ( 3 0 ) .  

B o t h  c e l l u l a r  a n d  h u m o r a l  i m m u n i t y  a r e  a l t e r e d  w i t h  a g e .  
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A l t h o u g h  t h e  n u m b e r  o f  T - 1 y m p h o c y t e s  m a y  n o t  d e c r e a s e  w i t h  

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

i m p a i r e d  ( 3 1 , 3 2 ) .  T h e  i n a b i l i t y  o f  t h e  T - 1 y m p h o c y t e s  t o  d i f ­

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

t h y m i c  h o r m o n e s  i n  t h e  b l o o d .  

H u m o r a l  i m m u n i t y ,  s u p p l i e d  b y  B - 1 y m p h o c y t e s ,  a l s o  

d e c l i n e s  t o  s o m e  e x t e n t .  C h a n g e s  i n  B - c e l l  f u n c t i o n  m a y  b e  

s e c o n d a r y  t o  c h a n g e s  i n  T - c e l l  f u n c t i o n  s i n c e  T - 1 y m p h o c y t e s  

r e g u l a t e  a n t i b o d y  s e c r e t i n g  B - c e l l s  ( 2 7 ) .  S o m e  i n v e s t i g a t o r s  

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

a l t e r e d  b y  a g e  ( 2 3 , 3 3 - 3 6 ) ,  w h i l e  o t h e r  r e s e a r c h e r s  h a v e  n o t  

f o u n d  a g e  e f f e c t s  ( 3 7 , 3 3 ) .  

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  ( P E N )  h a s  b e e n  s h o w n  t o  

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

P E M  a r e  c h i l d r e n  i n  d e v e l o p i n g  c o u n t r i e s ,  h o s p i t a l i z e d  

p a t i e n t s  a n d  t h e  e l d e r l y .  I n  P E M ,  t h e  t h y m u s  g l a n d  a n d  

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

a n e r g y  a n d  c o m p r o m i s e s  t h e  i m m u n e  r e s p o n s e .  S i n c e  P E M  

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

v i t a m i n s  a n d  m i n e r a l s ,  i n t e r p r e t a t i o n  b e c o m e s  

d i f f i c u l t  ( 3 9 - 4 1 ) .  

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

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

c a u s e d  b y  a g e - r e l a t e d  c h a n g e s  i n  t h e  i m m u n e  s y s t e m .  I n  a d d i ­

t i o n  t o  a g e ,  n u t r i t i o n a l  f a c t o r s  h a v e  a n  i m p a c t  o n  i m m u n e  
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f u n c t i o n .  A g e - r e l a t e d  f a c t o r s ,  n u t r i t i o n a l  f a c t o r s  a n d / o r  

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

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

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

t h e  p o p u l a t i o n .  

B l o o d  L i p i d  P r o f i l e s  i n  E l d e r l y  P e r s o n s  

L o n g i t u d i n a l  a n d  c r o s s  s e c t i o n a l  s t u d i e s  h a v e  s h o w n  t h a t  

b l o o d  l i p i d  p r o f i l e s  a r e  a l t e r e d  w i t h  a g e  ( 4 2 , 4 3 ) .  D a t a  f r o m  

t h e  F r a m i n g h a m  S t u d y  ( 4 4 )  i n d i c a t e d  t h a t  s e r u m  c h o l e s t e r o l  

l e v e l s  i n c r e a s e d  g r a d u a l l y  i n  b o t h  m a l e s  a n d  f e m a l e s .  A f t e r  

a g e  6 5 ,  t h e  c o n c e n t r a t i o n  o f  s e r u m  c h o l e s t e r o l  d e c r e a s e d  

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

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

l e v e l s  t h a n  m e n .  

T i s s u e  c h o l e s t e r o l  c o n c e n t r a t i o n s  a l s o  i n c r e a s e d  w i t h  

a g e  ( 4 5 ) .  A l t h o u g h  t h e  m e c h a n i s m  i s  n o t  c l e a r l y  u n d e r s t o o d ,  

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

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

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

s e r u m .  

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

w i t h  a g e ,  m e a n  b l o o d  c h o l e s t e r o l  l e v e l s  i n  t h e  U . S .  h a v e  

f a l l e n  s i g n i f i c a n t l y  i n  t h e  l a s t  2 5  y e a r s  ( 4 6 ) .  T h i s  d e c l i n e  

h a s  b e e n  a t t r i b u t e d  t o  s e v e r a l  f a c t o r s  i n c l u d i n g  d i e t ,  d r u g s  
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a n d  e x e r c i s e .  

C h a n g e s  i n  l o w  d e n s i t y  l i p o p r o t e i n  c h o l e s t e r o l  < L D L - C )  

a l s o  o c c u r  w i t h  a g e .  B a s e d  o n  d a t a  f r o m  T h e  F r a m i n g h a m  S t u d y  

( 4 4 ) ,  L D L - C  l e v e l s  i n c r e a s e d  i n  m a l e s  a n d  f e m a l e s  i n  t h e i r  

6 0 s  a n d  d e c l i n e d  w h e n  t h e  p a r t i c i p a n t s  w e r e  i n  t h e i r  7 0 s .  

C o m p a r e d  w i t h  m e n  6 0  t o  7 0  y e a r s  o f  a g e ,  e l d e r l y  w o m e n  h a d  

m e a n  L D L - C  l e v e l s  t h a t  w e r e  1 0  t o  1 7  m g / d L  h i g h e r .  B o t h  t h e  

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

c a t a b o l i c  r a t e  o f  L D L - C  d e c r e a s e d  w i t h  a g e  ( 4 7 ) .  T h e s e  

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

L D L - C .  

C o m p a r e d  w i t h  t o t a l  a n d  L D L - C  l e v e l s ,  h i g h  d e n s i t y  

l i p o - p r o t e i n  c h o l e s t e r o l  ( H D L - C )  t e n d e d  t o  c h a n g e  l e s s  

d r a m a t i c a l l y  w i t h  a g e .  I n  t h e  F r a m i n g h a m  S t u d y  ( 4 4 ) ,  b l o o d  

H D L - C  l e v e l s  i n  m e n  r e m a i n e d  f a i r l y  s t a b l e  t h r o u g h o u t  l i f e .  

I n  w o m e n ,  H D L - C  i n c r e a s e d  g r a d u a l l y  u n t i l  a p p r o x i m a t e l y  7 0  

y e a r s  o f  a g e  a n d  t h e n  t e n d e d  t o  d e c l i n e .  A t  a l l  a g e s ,  t h e  

l e v e l s  o f  H D L - C  a r e  a b o u t  1 0  m g / d L  h i g h e r  i n  w o m e n  c o m p a r e d  

w i t h  m e n  ( 4 8 ) .  O l d e r  w o m e n  w h o  t a k e  s y n t h e t i c  e s t r o g e n s  

e x p e r i e n c e  a  g r e a t e r  i n c r e a s e  i n  H D L - C  c o m p a r e d  w i t h  w o m e n  

w h o  d o  n o t  t a k e  h o r m o n e s  ( 4 9 ) .  T h e  c h a n g e  i n  H D L - C  w i t h  a g e  

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

l i p a s e  o r  a  d e c l i n e  i n  t h e  h e p a t i c  c a t a b o l i s m  o f  H D L - C  ( 5 0 ) .  

D a t a  f r o m  T h e  F r a m i n g h a m  S t u d y  ( 4 4 )  i n d i c a t e d  t h a t  

l e v e l s  o f  s e r u m  t r i g l y c e r i d e  i n  m e n  a p p e a r e d  t o  d e c l i n e  
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s l i g h t l y  a f t e r  5 0  y e a r s  o f  a g e .  U p  u n t i l  60 t o  69 y e a r s  o f  

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

m e n .  A t  7 0  y e a r s  a n d  b e y o n d ,  w o m e n  h a v e  h i g h e r  s e r u m  t r i ­

g l y c e r i d e  l e v e l s  t h a n  m e n .  T h e  i n c r e a s e  i n  b l o o d  t r i g l y c ­

e r i d e  c o n c e n t r a t i o n  w i t h  a g e  i s  d u e ,  i n  p a r t ,  t o  a n  a g e -

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

t r i g l y c e r i d e  ( 5 1 ) .  B e c a u s e  i n s u l i n  r e s i s t a n c e ,  e l e v a t e d  

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

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

i n c r e a s e  i n  b l o o d  t r i g l y c e r i d e  c o n c e n t r a t i o n s  < 5 2 ) .  

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

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

a g e  a f f e c t  o n  b l o o d  l i p i d  c o n c e n t r a t i o n s .  I n  a  c r o s s -

s e c t i o n a l  s t u d y  b y  A l v a r e z  a n d  c o - w o r k e r s  ( 5 3 ) ,  m e a n  v a l u e s  

f o r  t o t a l  p l a s m a  c h o l e s t e r o l ,  H D L - C  a n d  p l a s m a  t r i g l y c e r i d e  

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

L D L - C ,  h o w e v e r ,  w e r e  s i g n i f i c a n t l y  s m a l l e r  f o r  w o m e n  w h o  w e r e  

g r e a t e r  t h a n  8 0  y e a r s  o f  a g e  c o m p a r e d  w i  t h  w o m e n  w h o  w e r e  

l e s s  t h a n  8 0  y e a r s .  K l o r f a j n  a n d  a s s o c i a t e s  ( 5 4 )  f o u n d  n o  

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

g r o u p  o f  3 8 4  m a l e s  a n d  f e m a l e s ,  a g e d  5 0  y e a r s  a n d  o l d e r .  

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

p r o f i l e s .  E s t r o g e n s  t e n d  t o  i n c r e a s e  H D L - C  a n d  b l o o d  t r i ­

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

( 4 9 ) .  A n t i h y p e r t e n s i v e  a g e n t s  c a n  a l s o  a l t e r  l i p i d  p r o f i l e s .  
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T h i a z i d e  d i u r e t i c s  t e n d  t o  i n c r e a s e  L D L - C  a n d  s e r u m  t r i g l y c ­

e r i d e  c o n c e n t r a t i o n s ,  w h i l e  b e t a  a d r e n e r g i c  b l o c k i n g  a g e n t s  

t e n d  t o  d e c r e a s e  H D L - C  a n d  i n c r e a s e  b l o o d  t r i g l y c e r i d e  l e v e l s  

( 5 5 , 5 6 ) .  

D r u g  U s a g e  i n  E l d e r l y  P e r s o n s  

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

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

s c r i p t i o n  a n d  n o n r p r e s c r i p t i o n ,  i . e .  o v e r - t h e - c o u n t e r  ( O T C ) ,  

m e d i c a t i o n s .  A l t h o u g h  t h e  e l d e r l y  c o n s t i t u t e  o n l y  1 2 %  o f  t h e  

U . S .  p o p u l a t i o n ,  t h e y  p u r c h a s e  a b o u t  2 5 %  o f  t h e  1 . 5  b i l l i o n  

p r e s c r i p t i o n s  w r i t t e n  a n n u a l l y  ( 5 7 ) .  T h e  a v e r a g e  o l d e r  

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

p e r s o n s  l e s s  t h a n  6 5  y e a r s  o f  a g e  ( 5 7 ) .  I t  h a s  b e e n  e s t i ­

m a t e d  t h a t  7 5 %  o f  a l l  o l d e r  p e r s o n s  u s e  O T C  d r u g s  a n d  o n e -

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

n o n - p r e s c r i p t i o n  d r u g s  ( 5 8 ) .  

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

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

6 5  y e a r s  o f  a g e  o r  o l d e r .  D r u g  u s a g e  a l s o  d i f f e r s  a c c o r d i n g  

t o  s e x  a n d  r e s i d e n c e .  E l d e r l y  f e m a l e s  t a k e  m o r e  p r e s c r i p t i o n  

a n d  n o n - p r e s c r i p t i o n  m e d i c a t i o n s  t h a n  m a l e s ,  a n d  

i n s t i t u t i o n a l i z e d  o l d e r  a d u l t s  t a k e  m o r e  d r u g s  t h a n  t h e  n o n -

i n s t i t u t i o n a l i z e d .  I n s t i t u t i o n a l i z e d  e l d e r l y ,  f o r  e x a m p l e ,  

t a k e  a n  a v e r a g e  o f  f o u r  t o  s e v e n  d i f f e r e n t  d r u g s  w h i l e  t h e  
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n o n - i n s t i t u t i o n a l i z e d  t a k e  t w o  t o  f o u r  m e d i c a t i o n s  a t  a  g i v e n  

t i m e  ( 5 8 ) .  

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

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

s i c s .  C a r d i o v a s c u l a r  d r u g s  a c c o u n t  f o r  2 5 %  o f  t h e  1 0 0  m o s t  

f r e q u e n t l y  u s e d  p r e s c r i p t i o n  d r u g s ,  d i u r e t i c s  a c c o u n t  f o r  1 5 %  

a n d  a n a l g e s i c s  a c c o u n t  f o r  1 3 % .  T h e  m o s t  c o m m o n l y  u s e d  n o n ­

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

a n t a c i d s ,  l a x a t i v e s  a n d  v i t a m i n s  ( 5 9 , 6 0 ) .  

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

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

e x c r e t i o n .  D u e  t o  a n  a g e - r e l a t e d  d e c l i n e  i n  r e n a l  f u n c t i o n ,  

e x c r e t i o n  o f  c e r t a i n  d r u g s  ( d i g o x i n )  i s  r e d u c e d  ( 6 1 ) .  

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

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

r e a c t i o n s .  I n  a d d i t i o n  t o  a g e ,  d i s e a s e  p r o c e s s e s  c a n  a l s o  

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

e x c r e t i o n .  

B e c a u s e  e l d e r l y  p e r s o n s  o f t e n  t a k e  m o r e  t h a n  o n e  d r u g ,  

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

d r u g - d r u g  i n t e r a c t i o n s .  D r u g - d r u g  i n t e r a c t i o n s  a r e  c o m p l e x  

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

n o n - p r e s c r i p t i o n  d r u g s  a v a i l a b l e  t h a t  c a n  b e  t a k e n  i n  a  

m u l t i t u d e  o f  d i f f e r e n t  c o m b i n a t i o n s .  D u e  t o  i n d i v i d u a l  

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

h a v e  l i t t l e  o r  n o  e f f e c t  o n  a n o t h e r  p e r s o n  ( 5 8 , 5 9 ) .  

A n t a c i d s ,  f o r  e x a m p l e ,  c a n  i n c r e a s e  o r  d e c r e a s e  t h e  

a b s o r p t i o n  a n d  e l i m i n a t i o n  o f  o t h e r  d r u g s  ( 6 2 ) .  A l c o h o l  c a n  

i n t e r f e r e  w i t h  a  v a r i e t y  o f  p r e s c r i p t i o n  a n d  n o n - p r e s c r i p t i o n  

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

( 6 3 )  .  

I n  a d d i t i o n  t o  d r u g - d r u g  i n t e r a c t i o n s ,  d r u g - n u t r i e n t  

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

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

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

e l e c t r o l y t e  b a l a n c e  ( 6 4 ) .  B e c a u s e  t h e  p o t e n t i a l  f o r  

d r u g - d r u g  a n d  d r u g - n u t r i e n t  i n t e r a c t i o n s  i s  s o  g r e a t ,  t h e  

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

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

S i n c e  t h e  s t a t e  o f  I o w a  h a s  a  s i z a b l e  e l d e r l y  p o p u l a ­

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

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

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

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

E x p l a n a t i o n  o f  D i s s e r t a t i o n  F o r m a t  

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

p a p e r  a d d r e s s e s  t h e  e f f e c t s  o f  a g e ,  d i e t  a n d  d r u g  u s a g e  o n  

s e r u m  l i p i d  p r o f i l e s  o f  r u r a l  e l d e r l y  w o m e n .  I n  t h e  s e c o n d  

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

f u n c t i o n  o f  r u r a l  e l d e r l y  w o m e n  a r e  p r e s e n t e d .  A l l  w o r k  w a s  

d o n e  u n d e r  t h e  d i r e c t i o n  o f  D r .  P i l a r  A .  G a r c i a .  
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P A R T  1 .  A G E ,  D R U G  U S E  A N D  D I E T A R Y  E F F E C T S  O N  S E R U M  L I P I D  

P R O F I L E S  O F  R U R A L  E L D E R L Y  W O M E N  
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A g e ,  D r u g  U s e  a n d  D i e t a r y  E f f e c t s  o n  S e r u m  L i p i d  

P r o f i l e s  o f  R u r a l  E l d e r l y  W o m e n  

S y l v i a  R .  W i t t e  a n d  P i l a r  A .  G a r c i a  

D e p a r t m e n t  o f  F o o d  a n d  N u t r i t i o n  

I o w a  S t a t e  U n i v e r s i t y ,  A m e s ,  I o w a  5 0 0 1 1  

S u p p o r t e d  b y  t h e  I o w a  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s  

E x p e r i m e n t  S t a t i o n ,  P r o j e c t  2 7 8 5 .  
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A B S T R A C T  

S e r u m  l i p i d  p r o - f i l e s  w e r e  i n v e s t i g a t e d  i n  6 5  n o n -

i n s t i t u t i o n a l i z e d  e l d e r l y  f e m a l e s  l i v i n g  i n  S t o r y  C i t y ,  I o w a ,  

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

a b l e  t o  p a r t i c i p a t e  i n  t h e  s t u d y .  T h e y  w e r e  n o t  t a k i n g  a n y  

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

f e r e  w i t h  l i p i d  m e t a b o l i s m .  D a t a  c o l l e c t e d  b y  p e r s o n a l  

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

i n f o r m a t i o n ,  h e i g h t  a n d  w e i g h t  f r o m  2 5  r e f e r e n c e  w o m e n  

( 5 0 - 6 4  y r s ) ,  2 8  " y o u n g - o l d "  < 6 5 - 8 4  y r s )  a n d  1 2  " o l d - o l d "  

w o m e n  < 8 5 - 9 2  y r s ) .  F a s t i n g  b l o o d  s a m p l e s  w e r e  o b t a i n e d  a n d  

a n a l y z e d  f o r  t o t a l  s e r u m  c h o l e s t e r o l ,  H D L  c h o l e s t e r o l  a n d  

s e r u m  t r i g l y c e r i d e ;  L D L  c h o l e s t e r o l  w a s  c a l c u l a t e d .  B a s e d  

o n  o n e  2 4 - h o u r  d i e t a r y  r e c a l l ,  m e a n  p e r c e n t  o f  k i l o c a l  o r i e s  

f r o m  f a t  w a s  2 9 ,  P : S  r a t i o  w a s  0 . 5 1  a n d  m e a n  d i e t a r y  c h o l e s ­

t e r o l  i n t a k e  w a s  1 9 3  m g .  S e r u m  l i p i d s  w e r e  n o t  a f f e c t e d  

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

t i o n .  F o r  t h e  6 5  w o m e n  a g e d  5 0  t o  9 2  y e a r s ,  m e a n  c o n c e n t r a ­

t i o n s  o f  t o t a l  s e r u m  c h o l e s t e r o l ,  H D L  c h o l e s t e r o l ,  L D L  

c h o l e s t e r o l  a n d  s e r u m  t r i g l y c e r i d e  w e r e  7 . 0 3  m m o l / L  

2 7 2  m g / d L ) ,  1 . 2 9  m m o l / L  < 5 0  m g / d L ) ,  5 . 0 7  m m o l / L  < 1 9 6  m g / d L )  

a n d  1 . 5 1  m m o l / L  < 1 3 4  m g / d L ) ,  r e s p e c t i v e l y .  T o t a l  s e r u m  c h o ­

l e s t e r o l  c o r r e l a t e d  w i t h  L D L  c h o l e s t e r o l  a n d  s e r u m  t r i g l y c ­

e r i d e  b u t  n o t  w i t h  H D L  c h o l e s t e r o l .  S e r u m  l i p i d s  a n d  d i e t a r y  

l i p i d s  w e r e  n o t  c o r r e l a t e d .  
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I N T R O D U C T I O N  

L i f e  e x p e c t a n c y  i n  t h e  U n i t e d  S t a t e s  h a s  i n c r e a s e d  a n d  

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

t o  1 9 8 0  c e n s u s  f i g u r e s ,  1 2 %  o f  t h e  p o p u l a t i o n  i s  6 5  y e a r s  o r  

o l d e r .  B y  t h e  y e a r  2 0 0 0 ,  t h e  p e r c e n t  o f  e l d e r l y  p e r s o n s  w i l l  

i n c r e a s e  t o  1 3 % ;  b y  t h e  y e a r  2 0 3 0 ,  2 1 %  o f  t h e  p o p u l a t i o n  w i l l  

b e  6 5  y e a r s  o f  a g e  o r  o l d e r  ( 1 ) .  C u r r e n t l y  t h e  " o l d - o l d " ,  o r  

t h o s e  p e r s o n s  8 5  y e a r s  o r  o l d e r ,  i s  t h e  f a s t e s t  g r o w i n g  s e g ­

m e n t  o f  t h e  p o p u l a t i o n  ( 2 ) .  

A p p r o x i m a t e l y  1 5 %  o f  I o w a ' s  p o p u l a t i o n  i s  65 y e a r s  o r  

o l d e r  a n d  i t  h a s  a  l a r g e  r u r a l  e l d e r l y  p o p u l a t i o n  ( 1 , 3 ) .  

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

" o l d - o l d "  e l d e r l y  a n d  o n  w o m e n ,  a  s t u d y  w a s  d e s i g n e d  t o  

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

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

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

p r o f i l e s  o f  n o n - i n s t i t u t i o n a l i z e d  e l d e r l y  w o m e n .  
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M E T H O D S  

S t o r y  C i t y ,  I o w a  w a s  c h o s e n  a s  t h e  r e s e a r c h  s i t e  b e c a u s e  

o - f  i t s  l a r g e  s t a b l e  r u r a l  e l d e r l y  p o p u l a t i o n .  A c c o r d i n g  t o  

t h e  1 9 3 0  c e n s u s  ( 3 ) ,  2 5 %  o f  t h e  p o p u l a t i o n  i n  S t o r y  C i t y  i s  

6 5  y e a r s  o f  a g e  o r  o l d e r .  A b o u t  t w o - t h i r d s  o f  t h e  e l d e r l y  

p e o p l e  i n  S t o r y  C i t y  a r e  w o m e n .  

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

c l o s e  p r o x i m i t y  t o  I o w a  S t a t e  U n i v e r s i t y  i n  A m e s ,  I o w a .  L i k e  

o t h e r  s m a l l  t o w n s  i n  I o w a ,  S t o r y  C i t y  i s  a  " c l o s e - k n i t "  

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

o f  N o r w e g i a n  d e s c e n t ^ .  

S e l e c t i o n  o f  P a r t i c i p a n t s  

B e c a u s e  t h e  m a j o r i t y  o f  o l d e r  p e o p l e  i s  f e m a l e ,  n o n -

i n s t i t u t i o n a l i z e d  e l d e r l y  f e m a l e  r e s i d e n t s  o f  S t o r y  C i t y  w e r e  

s e l e c t e d  f o r  t h e  s t u d y .  F e m a l e s ,  5 0  y e a r s  o f  a g e  a n d  o l d e r ,  

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

r e f e r e n c e  w o m e n  < 5 0  t o  6 4  y e a r s ) ,  " y o u n g - o l d "  w o m e n  < 6 5  t o  3 4 "  

y e a r s )  a n d  " o l d - o l d "  w o m e n  < 8 5  y e a r s  a n d  o l d e r ) .  

T h e  c r i t e r i a  e s t a b l i s h e d  f o r  t h e  s e l e c t i o n  o f  

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

^ W e  w o u l d  l i k e  t o  t h a n k  M e g  S p e e r ,  M . S . ,  R . D . ,  w h o  w a s  
t h e  k e y  l i a i s o n  f o r  t h i s  s t u d y .  M e g  i s  e m p l o y e d  a s  a  
c o n s u l t i n g  d i e t i t i a n  a t  B e t h a n y  M a n o r  N u r s i n g  H o m e  a n d  a t  
S t o r y  C i t y  M e m o r i a l  H o s p i t a l  i n  S t o r y  C i t y .  
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a l e r t ,  s u f f i c i e n t l y  a r t i c u l a t e  a n d  p h y s i c a l l y  a b l e  t o  

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

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

w i t h  t h e  s t u d y  ( d i a b e t e s ,  h y p e r  I i p i d e m i a  o r  t h y r o i d  

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

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

c e r t a i n  a n t i h y p e r t e n s i v e  a g e n t s ) .  T h o s e  p e r s o n s  w h o  p a r t i c ­

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

c r i t e r i a  w e r e  c o n t a c t e d .  V o l u n t e e r s  w e r e  r e c r u i t e d  d u r i n g  

J a n u a r y  a n d  F e b r u a r y  o f  1 9 8 7  a n d  d a t a  w e r e  c o l l e c t e d  d u r i n g  

M a r c h  a n d  A p r i l  o f  1 9 8 7 .  

A l l  p a r t i c i p a n t s  w e r e  i n f o r m e d  v e r b a l  1  y  a n d  i n  w r i t i n g  

a b o u t  t h e  p u r p o s e ,  p r o c e d u r e  a n d  r i s k s  o f  t h e  s t u d y .  T h e  

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

( A p p e n d i x  A ) .  T h e  s t u d y  w a s  a p p r o v e d  b y  I o w a  S t a t e  

U n i v e r s i t y  C o m m i t t e e  o n  t h e  U s e  o f  H u m a n  S u b j e c t s  i n  R e s e a r c h  

( A p p e n d i x  B ) .  

A  b a s e l i n e  s u r v e y  w a s  c o n d u c t e d  b y  t h e  p r i m a r y  a u t h o r  
d u r i n g  t h e  f a l l  o f  1 9 8 5  a n d  s p r i n g  o f  1 9 8 6  t o  d e t e r m i n e  t h e  
d e m o g r a p h i c ,  n u t r i t i o n a l  a n d  h e a l t h - r e l a t e d  c h a r a c t e r i s t i c s  
o f  i n s t i t u t i o n a l i z e d  a n d  n o n - i n s t i t u t i o n a l i z e d  r u r a l  e l d e r l y  
m a l e  a n d  f e m a l e  r e s i d e n t s  o f  S t o r y  C i t y ,  I o w a  ( u n p u b l i s h e d  
d a t a ) .  A l l  p e r s o n a l  i n t e r v i e w s  w e r e  d o n e  b y  t h e  p r i m a r y  
a u t h o r .  
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D a t a  a n d  S a m p l e  C o l l e c t i o n  

D a t a  i n c l u d i n g  m e d i c a l  h i s t o r y ,  d r u g  u s a g e ,  d i e t a r y  

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

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

( A p p e n d i x  C ) .  A  2 4 - h o u r  d i e t a r y  r e c a l l  w a s  o b t a i n e d  f r o m  

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

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

N u t r e v a l  c o m p u t e r  p r o g r a m  f o r  d i e t a r y  a n a l y s i s ^ .  A l l  

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

A n t h r o p o m e t r y  

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

w a s  o b t a i n e d  u s i n g  a  b e a m  b a l a n c e  s c a l e  ( D e t e c t o  S c a l e s ,  

R o g a n  S c a l e  S e r v i c e ,  B e t t e n d o r f ,  l A ) .  W e i g h t  w a s  r e c o r d e d  t o  

t h e  n e a r e s t  0 . 2 5  p o u n d  a n d  c o n v e r t e d  t o  t h e  n e a r e s t  w h o l e  

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

n e a r e s t  0 . 0 1  c m  a c c o r d i n g  t o  a  m o d i f i e d  p r o c e d u r e  d e s c r i b e d  

b y  t h e  N a t i o n a l  R e s e a r c h  C o u n c i l  o n  N u t r i t r o n a l  

A n t h r o p o m e t r y  ( 4 ) .  

^ T h e  c o m p u t e r  p r o g r a m  f o r  d i e t a r y  a n a l y s i s ,  N u t r e v a l ,  w a s  
d e v e l o p e d  b y  R o b e r t  Ë .  S e r f a s s ,  P h . D . ,  D e p a r t m e n t  o f  F o o d  a n d  
N u t r i t i o n ,  I o w a  S t a t e  U n i v e r s i t y ,  A m e s ,  l A .  T h e  d a t a  b a s e  
f o r  t h e  p r o g r a m  i s  t h e  r e v i s e d  v e r s i o n  o f  U S D A  H a n d b o o k  
N o .  8 ,  i n c l u d i n g  s e c t i o n  1 3  ( T h e  U S D A  N u t r i e n t  D a t a  B a s e  f o r  
S t a n d a r d  R e f e r e n c e ,  ( R e l e a s e  5 ) ,  f o r  M i c r o c o m p u t e r s  
( A c c e s s i o n  N u m b e r  P B 8 6 - 1 6 7 5 2 5 / H B F )  i s  a v a i l a b l e  f r o m  t h e  
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ,  S p r i n g f i e l d ,  V A ) .  
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D r u g  U s a o e  

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

t i o n  u s a g e .  N o n - d r u g  u s e r s  w e r e  t h o s e  p e r s o n s  w h o  u s e d  n o  

d r u g s  o r  w h o  u s e d  p r e s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  

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

t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  d a i l y ,  e x c l u d i n g  v i t a m i n s ,  

m i n e r a l s  o r  e y e  d r o p s .  

B l o o d  S a m p l e s  

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

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

l a b o r a t o r y  t e c h n i c i a n s  a t  S t o r y  C i t y  H o s p i t a l .  T w o  1 3 . 5  m l  

t u b e s  c o n t a i n i n g  n o  a n t i c o a g u l a n t  ( V e n o j e c t  S e p  V a c u u m  B l o o d  

C o l l e c t i o n  T u b e ,  T e r m o  M e d i c a l  C o r p o r a t i o n ,  E l k t o n ,  M D )  w e r e  

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

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

t h e  D e p a r t m e n t  o f  F o o d  a n d  N u t r i t i o n  a t  I o w a  S t a t e  U n i v e r ­

s i t y .  A l i q u o t s  o f  s e r u m  w e r e  p l a c e d  i n  t e s t  t u b e s ,  l a b e l e d  

a n d  s t o r e d  i n  t h e  u l t r a - c o l d  f r e e z e r  a t  - 7 0 °  C .  S e r u m  

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

c h o l e s t e r o l  ( H D L - C )  w e r e  t r e a t e d  w i t h  H D L  p r e c i p i t a t i n g  

r e a g e n t  ( S i g m a  D i a g n o s t i c s ,  S t .  L o u i s ,  M O ) ,  c e n t r i f u g e d  a n d  

s t o r e d  i n  t h e  u l t r a - c o l d  f r e e z e r .  
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L i p i d  A n a l y s i s  

S e r u m  l i p i d s  w e r e  d e t e r m i n e d  b y  u s i n g  a  q u a n t i t a t i v e  

e n z y m a t i c  r e a g e n t  k i t  f r o m  S i g m a  D i a g n o s t i c s .  T h e  p r o c e d u r e s  

c a n  b e  f o u n d  i n  A p p e n d i x  E .  S e r u m  w a s  u s e d  f o r  t h e  d e t e r ­

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

p r e c i p i t a t i n g  r e a g e n t  ( S i g m a  D i a g n o s t i c s )  w a s  u s e d  f o r  t h e  

a n a l y s i s  o f  H D L - C .  S t a n d a r d  c u r v e s  w e r e  m a d e  f r o m  t h e  

c h o l e s t e r o l  c a l i b r a t o r s  ( S i g m a  D i a g n o s t i c s )  f o r  t o t a l  s e r u m  

c h o l e s t e r o l  a n d  H D L - C .  T h e  s e r u m  t r i g l y c e r i d e  s t a n d a r d  c u r v e  

w a s  m a d e  f r o m  t h e  t r i g l y c e r i d e  c a l i b r a t o r s  ( S i g m a  D i a g n o s ­

t i c s ) .  A l l  s a m p l e s  w e r e  a n a l y z e d  i n  d u p l i c a t e .  

S e r u m  l i p i d  c o n c e n t r a t i o n s  ( m g / d L )  w e r e  c a l c u l a t e d  f r o m  

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

m e t h o d  w a s  b a s e d  o n  a n  e q u a t i o n  f r o m  S i g m a  D i a g n o s t i c s  

( A p p e n d i x  F ) .  I n  t h e  s e c o n d  m e t h o d ,  l i p i d  c o n c e n t r a t i o n s  

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

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

m e t h o d s  w e r e  c l o s e l y  c o r r e l a t e d .  M e a n  t o t a l  s e r u m  

c h o l e s t e r o l  v a l u e s  w e r e  2 6 3  m g / d L  a n d  2 7 2  m g / d L  ( r = 0 . 9 9 9 ,  

p < 0 . 0 0 1 ) ,  H D L - C  v a l u e s  w e r e  5 6  m g / d L  a n d  5 0  m g / d L  ( r = 0 . 9 9 9 ,  

p < 0 . 0 0 1 ) ,  a n d  t h e  s e r u m  t r i g l y c e r i d e  v a l u e s  w e r e  1 4 3  m g / d L  

a n d  1 3 4  m g / d L  m g / d L  ( r = 0 . 9 8 9 ,  p < 0 . 0 0 1 ) ,  f o r  m e t h o d s  o n e  a n d  

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

f r o m  t h e  s t a n d a r d  c u r v e  w e r e  u s e d  s i n c e  t h e y  w e r e  b a s e d  o n  
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m o r e  d a t a .  L o w  d e n s i t y  l i p o p r o t e i n  c h o l e s t e r o l  ( L D L - C )  w a s  

c a l c u l a t e d  f r o m  t h e  e q u a t i o n  p r o v i d e d  i n  A p p e n d i x  F .  

S t a t i s t i c a l  A n a l y s i s  

T h e  S t a t i s t i c a l  A n a l y s i s  S y s t e m  ( S A S  I n s t i t u t e ,  I n c . ,  

G a r y ,  N . C . )  w a s  u s e d  t o  a n a l y z e  t h e  d a t a  ( 5 , 6 ) .  A n a l y s i s  o f  

v a r i a n c e ,  T u k e y ' s  s t u d e n t i z e d  r a n g e  t e s t ,  C h i - s q u a r e  a n d  

P e a r s o n ' s  c o r r e l a t i o n  c o e f f i c i e n t  w e r e  u s e d .  T h e  s t a t i s t i c a l  

p r o b a b i l i t y  o f  p < 0 . 0 5  w a s  c o n s i d e r e d  t o  b e  s i g n i f i c a n t .  
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RESULTS 

G e n e r a l  C h a r a c t e r i s t i c s  o f  t h e  P a r t i c i p a n t s  

T w e n t y - f i v e  r e f e r e n c e  w o m e n  < 5 0  t o  6 4  y e a r s ) ,  2 8  " y o u n g -

o l d "  ( 6 5  t o  8 4  y e a r s )  a n d  1 2  " o l d - o l d "  w o m e n  < 8 5  t o  9 2  y e a r s )  

p a r t i c i p a t e d  i n  t h e  s t u d y  < T a b l e  1 ) .  T h e  m e a n  a g e s  o f  t h e  

t h r e e  g r o u p s  w e r e  5 7  y e a r s ,  7 2  y e a r s  a n d  8 8  y e a r s ,  r e s p e c ­

t i v e l y .  A l l  p a r t i c i p a n t s  w e r e  C a u c a s i a n .  A p p r o x i m a t e l y  5 7 %  

o f  t h e  p a r t i c i p a n t s  w e r e  o f  N o r w e g i a n  d e s c e n t .  

A s  c o m p a r e d  w i t h  t h e  o t h e r  t w o  a g e  g r o u p s ,  t h e  " o l d - o l d "  

p a r t i c i p a n t s  r e p o r t e d  m o r e  c h r o n i c  d i s e a s e .  N i n e t y - t w o  

p e r c e n t  o f  t h e  r e f e r e n c e  g r o u p  a n d  1 0 0 %  o f  t h e  " y o u n g - o l d "  

w o m e n  r e p o r t e d  g o o d  o r  e x c e l l e n t  h e a l t h  w h i l e  5 0 %  o f  t h e  

" o l d - o l d "  w o m e n  c l a i m e d  g o o d  h e a l t h .  F o u r  < 3 3 % )  o f  t h e  

" o l d - o l d "  w o m e n  s t a t e d  t h a t  t h e i r  h e a l t h  w a s  f a i r ,  o n e  < 8 % )  

r a t e d  h e r  h e a l t h  a s  p o o r  a n d  o n e  p a r t i c i p a n t  < 8 % )  d i d  n o t  

r e s p o n d  t o  t h e  q u e s t i o n .  A c c o r d i n g  t o  t h e  w e i g h t  f o r  h e i g h t  

t a b l e s  f r o m  t h e  G e r o n t o l o g i c a l  R e s e a r c h  C e n t e r  < A p p e n d i x  G ) ,  

a p p r o x i m a t e l y  4 6 %  o f  a l l  p a r t i c i p a n t s  w e r e  a v e r a g e  w e i g h t ,  

4 5 %  w e r e  u n d e r w e i g h t ,  8 %  w e r e  o v e r w e i g h t  a n d  2 %  w e r e  o b e s e .  

D i e t a r y  E n e r g y  a n d  L i p i d s  

M e a n  i n t a k e s  o f  e n e r g y ,  t o t a l  f a t ,  s a t u r a t e d  f a t t y  

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

t h r e e  a g e  g r o u p s .  M e a n  p e r c e n t  o f  k i l o c a l o r i e s  f r o m  f a t  w a s  
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2 9 % ,  1 1 %  o f  t o t a l  k i l o c a t o r  l e s  c a m e  f r o m  s a t u r a t e d  f a t t y  

a c i d s  a n d  5 %  c a m e  f r o m  l i n o l e i c  a c i d .  T h e  a v e r a g e  i n t a k e  o f  

c h o l e s t e r o l  w a s  1 9 3  m g  a n d  t h e  m e a n  P : S  r a t i o  f o r  a l l  

p a r t i c i p a n t s  w a s  0 . 5 1  ( T a b l e  2 ) .  

M e a n  i n t a k e s  o f  n u t r i e n t s  m e t  o r  e x c e e d e d  t h e  

R e c o m m e n d e d  D i e t a r y  A l l o w a n c e s  ( R D A s )  ( 7 )  e x c e p t  f o r  f o l a t e  

a n d  z i n c  ( A p p e n d i x  D ) .  P a r t i c i p a n t s  c o n s u m e d  3 3 %  o f  t h e  R D A  

f o r  z i n c  a n d  5 0 %  o f  t h e  R D A  f o r  f o l a t e .  B e c a u s e  t h e  n u t r i e n t  

a n a l y s i s  w a s  b a s e d  o n  o n e  2 4 - h o u r  d i e t a r y  r e c a l l  a n d  b e c a u s e  

t h e  n u t r i e n t  d a t a  b a n k  t h a t  w a s  u s e d  f o r  d i e t a r y  a n a l y s i s  h a d  

m i s s i n g  d a t a  f o r  t h e  f o l a t e  a n d  z i n c  c o n t e n t  o f  s o m e  f o o d s ,  

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

D r u g  U s a g e  

E x c e p t  f o r  t h e  " o l d - o l d "  w o m e n ,  t h e  n u m b e r  o f  d r u g  a n d  

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

( T a b l e  3 ) .  F i f t y - t w o  p e r c e n t  o f  t h e  r e f e r e n c e  w o m e n ,  5 7 %  o f  

t h e  " y o u n g - o l d "  a n d  1 7 %  o f  t h e  " o l d - o l d "  w o m e n  w e r e  n o n - d r u g  

u s e r s .  F o r t y - e i g h t  p e r c e n t  o f  t h e  r e f e r e n c e  w o m e n ,  4 3 %  o f  

t h e  " y o u n g - o l d "  a n d  8 3 %  o f  t h e  " o l d - o l d "  w o m e n  w e r e  d r u g  

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

p a r t i c i p a n t s  w e r e  a n a l g e s i c s  a n d  a n t i p y r e t i c s  ( 2 9 %  o f  a l l  

d r u g s  u s e d ) ,  v i t a m i n s  ( 1 8 % ) ,  a n d  m i n e r a l s  ( 1 1 % )  ( T a b l e  4 ) .  

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

r a n g e d  f r o m  z e r o  t o  t e n .  T h e  " o l d - o l d "  w o m e n  u s e d  
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s i g n i f i c a n t l y  m o r e  d r u g s  p e r  p e r s o n  a s  c o m p a r e d  w i t h  t h e  

" y o u n g - o l d "  ( p < 0 . 0 1 )  a n d  w i t h  t h e  r e f e r e n c e  w o m e n  < p < 0 . 0 5 ) .  

T h e  n u m b e r  o f  d r u g s  u s e d  b y  t h e  r e f e r e n c e  a n d  t h e  " y o u n g - o l d "  

w o m e n  w e r e  s i m i l a r .  T h e  " o l d - o l d "  w o m e n  t o o k  a n  a v e r a g e  o f  

f i v e  d i f f e r e n t  m e d i c a t i o n s  w h i l e  t h e  " y o u n g - o l d "  a n d  t h e  

r e f e r e n c e  w o m e n  t o o k  a n  a v e r a g e  o f  t h r e e  d r u g s  e a c h  

( T a b l e  5 > .  

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

i n f l u e n c e d  b y  a g e  < p < 0 . 0 5 ) ,  w h e r e a s  t h e  n u m b e r  o f  n o n - p r e ­

s c r i p t i o n  m e d i c a t i o n s  w a s  u n r e l a t e d  t o  a g e .  T h e  " o l d - o l d "  

w o m e n  t o o k  s i g n i f i c a n t l y  m o r e  p r e s c r i p t i o n  d r u g s  ( p < 0 . 0 5 )  

t h a n  e i t h e r  t h e  " y o u n g - o l d "  o r  t h e  r e f e r e n c e  w o m e n .  T h e  

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

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

t h e  " y o u n g - o l d "  w o m e n .  " O l d - o l d "  w o m e n  t o o k  a n  a v e r a g e  o f  

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

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

( T a b l e  5 ) .  

S e r u m  L i p i d s  

T o t a l  s e r u m  c h o l e s t e r o l ,  H D L - C ,  L D L - C ,  a n d  s e r u m  t r i ­

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

a g e  b y  d r u g  u s e  i n t e r a c t i o n .  M e a n  v a l u e s  f o r  a l l  s e r u m  

l i p i d s  a r e  l i s t e d  o n  T a b l e s  6 a ,  6 b ,  6 c  a n d  6 d .  

T o t a l  s e r u m  c h o l e s t e r o l  w a s  h i g h l y  c o r r e l a t e d  w i t h  L D L - C  
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( r = 0 . 9 6 ,  p < 0 . 0 1 >  a n d  w i t h  s e r u m  t r i g l y c e r i d e  < r = 0 . 3 9 ,  

p < 0 . 0 1 ) .  N o  s i g n i f i c a n t  c o r r e l a t i o n  w a s  f o u n d  b e t w e e n  t o t a l  

s e r u m  c h o l e s t e r o l  a n d  H D L - C  ( T a b l e  7 ) .  S e r u m  t r i g l y c e r i d e  

w a s  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  L D L - C  ( r = 0 . 3 3 ,  p < 0 . 0 1 )  a n d  

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

t r i g l y c e r i d e  a n d  H D L - C  ( r =  - 0 . 6 1 ,  p < 0 . 0 1 )  ( T a b l e  7 ) .  

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

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

n i f i c a n t l y  c o r r e l a t e d  w i t h  e n e r g y  ( r = 0 . 2 8 ,  p < 0 . 0 5 )  a n d  w i t h  

c a r b o h y d r a t e  i n t a k e  ( r = 0 . 2 9 ,  p ( 0 . 0 5 ) .  T h e r e  w a s  a  s i g n i f i ­

c a n t  i n v e r s e  r e l a t i o n s h i p  b e t w e e n  L D L - C  a n d  r i b o f l a v i n  i n t a k e  

( r =  - 0 . 2 5 ,  p < 0 . 0 5 )  ( T a b l e  8 ) .  
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D I S C U S S I O N  

S e v e r a l  r e s e a r c h  s t u d i e s  h a v e  r e p o r t e d  b l o o d  l i p i d  

p r o f i l e s  i n  e l d e r l y  f r e e - l i v i n g  m e n  a n d  w o m e n  ( 8 - 1 4 ) .  O n l y  

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

a s  s h o w n  i n  T a b l e  9 .  T h e s e  r e s e a r c h  s t u d i e s  d i d  n o t  i n c l u d e  

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

m e  t a b o l i  s m .  

T o t a l  s e r u m  c h o l e s t e r o l ,  L D L - C ,  H D L - C  a n d  s e r u m  t r i ­

g l y c e r i d e  c o n c e n t r a t i o n s  w e r e  n o t  s i g n i f i c a n t l y  a f f e c t e d  b y  

a g e ,  d r u g  u s e  o r  a g e  b y  d r u g  u s e  i n t e r a c t i o n  i n  o u r  s t u d y .  

F o r  a l l  6 5  p a r t i c i p a n t s ,  m e a n  c o n c e n t r a t i o n s  o f  t o t a l  s e r u m  

c h o l e s t e r o l ,  L D L - C ,  H D L - C  a n d  s e r u m  t r i g l y c e r i d e  w e r e  7 . 0 3  

m m o l / L  < 2 7 2  m g / d L ) ,  5 . 0 7  m m o l / L  ( 1 9 6  m g / d L ) ,  1 . 2 9  m m o l / L  

( 5 0  m g / d L )  a n d  1 . 5 1  m m o l / L  ( 1 3 4  m g / d L )  r e s p e c t i v e l y .  

A c c o r d i n g  t o  t h e  g u i d e l i n e s  p u b l i s h e d  b y  t h e  N a t i o n a l  

H e a r t ,  L u n g  a n d  B l o o d  I n s t i t u t e  a n d  t h e  N a t i o n a l  I n s t i t u t e s  

o f  H e a l t h  O f f i c e  o f  M e d i c a l  A p p l i c a t i o n s  o f  R e s e a r c h  

C o n s e n s u s  D e v e l o p m e n t  C o n f e r e n c e  o n  L o w e r i n g  B l o o d  C h o l e s ­

t e r o l  t o  P r e v e n t  H e a r t  D i s e a s e  ( 1 5 ) ,  p e r s o n s  4 0  y e a r s  a n d  

o l d e r  w h o  h a v e  b l o o d  c h o l e s t e r o l  l e v e l s  o f  2 6 0  o r  g r e a t e r  a r e  

a t  h i g h  r i s k  f o r  d e v e l o p i n g  c o r o n a r y  h e a r t  d i s e a s e .  B e c a u s e  

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

w a s  2 7 2  m g / d L ,  m a n y  o f  t h e  p a r t i c i p a n t s  w o u l d  b e  c o n s i d e r e d  

t o  b e  a t  h i g h  r i s k  f o r  d e v e l o p i n g  h e a r t  d i s e a s e .  I t  h a s  b e e n  
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s u g g e s t e d ,  h o w e v e r ,  t h a t  t h e  r a t i o  o f  t o t a l  b l o o d  c h o l e s t e r o l  

t o  H D L - C  i s  a  b e t t e r  p r e d i c t o r  o f  c o r o n a r y  h e a r t  d i s e a s e  i n  

p e r s o n s  5 0  t o  9 0  y e a r s  o f  a g e  ( 1 6 , 1 7 ) .  F o r  t h e  p a r t i c i p a n t s  

i n  o u r  s t u d y ,  t h e  t o t a l  s e r u m  c h o l e s t e r o l  t o  H D L - C  r a t i o  i s  

5 . 4 4  a n d  t h e  a g e - a d j u s t e d  r a t e  f o r  r i s k  o f  c o r o n a r y  h e a r t  

d i s e a s e  i s  56 / 1 0 0 0 .  A l t h o u g h  t h e  r a t i o  o f  t o t a l  s e r u m  

c h o l e s t e r o l  t o  H D L - C  i s  h i g h e r  f o r  p a r t i c i p a n t s  i n  o u r  s t u d y  

c o m p a r e d  w i t h  t h e  v a l u e s  r e p o r t e d  o n  T a b l e  9 ,  h e a r t  d i s e a s e  

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

r a t h e r  t h a n  t o t a l  s e r u m  c h o l e s t e r o l .  

B a s e d  o n  t h e  A N O V A ,  r ^  v a l u e s  f o r  t o t a l  s e r u m  c h o l e s ­

t e r o l  < r ^  =  0 . 1 0 ) ,  L D L - C  ( r ^  =  0 . 0 8 ) ,  H D L - C  ( r ^  =  0 . 0 3 )  a n d  

s e r u m  t r i g l y c e r i d e  < r ^  =  0 . 0 6 )  i n d i c a t e  t h a t  f a c t o r s  o t h e r  

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

f o r  a t  l e a s t  9 0  t o  9 7  p e r c e n t  o f  t h e  v a r i a b i l i t y  i n  s e r u m  

l i p i d  c o n c e n t r a t i o n s .  A  m u l t i t u d e  o f  f a c t o r s ,  b o t h  

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

s u r v i v i n g  e l d e r l y  c o h o r t s .  

T h e  m e a n  t o t a l  s e r u m  c h o l e s t e r o l  a n d  L D L - C  c o n c e n t r a ­

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

r e p o r t e d  f o r  e l d e r l y  w o m e n  b y  o t h e r  i n v e s t i g a t o r s  ( T a b l e  9 ) .  

T h e  m e a n  H D L - C  l e v e l s  i n  o u r  s t u d y  w e r e  s i m i l a r  t o  t h e  v a l u e s  

f o u n d  b y  A l v a r e z  a n d  c o - w o r k e r s  ( 1 0 )  b u t  t h e y  w e r e  l o w e r  t h a n  

t h e  v a l u e s  i n  t h e  o t h e r  s t u d i e s .  M e a n  s e r u m  t r i g l y c e r i d e  

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

i n v e s t i g a t o r s  ( T a b l e  9 ) .  

T h e  a b s e n c e  o f  a g e  e f f e c t s  o n  t o t a l  b l o o d  c h o l e s t e r o l  i n  

o u r  s t u d y  a g r e e s  w i t h  t h e  r e p o r t s  b y  A l v a r e z  a n d  c o ­

w o r k e r s  ( 1 0 )  a n d  K l o r f a j n  a n d  a s s o c i a t e s  ( 9 ) .  D a t a  f r o m  t h e  

F r a m i n g h a m  S t u d y  ( 8 ) ,  h o w e v e r ,  s h o w e d  a n  i n c r e a s i n g  a g e  t r e n d  

i n  m e a n  s e r u m  c h o l e s t e r o l  l e v e l s  u p  t o  a g e  7 0  y e a r s  f o l l o w e d  

b y  a  d e c l i n e  i n  l a t e r  y e a r s  ( T a b l e  9 ) .  

M e a n  L D L - C  w a s  n o t  s i g n i f i c a n t l y  r e l a t e d  t o  a g e  i n  o u r  

s t u d y .  A l v a r e z  a n d  a s s o c i a t e s  ( 1 0 ) ,  h o w e v e r ,  r e p o r t e d  t h a t  

m e a n  c o n c e n t r a t i o n s  o f  p l a s m a  L D L - C  w e r e  s i g n i f i c a n t l y  

s m a l l e r  f o r  w o m e n  w h o  w e r e  g r e a t e r  t h a n  8 0  y e a r s  o f  a g e  

( 1 1 4  m g / d L )  a s  c o m p a r e d  w i t h  w o m e n  w h o  w e r e  l e s s  t h a n  8 0  

y e a r s  o f  a g e  ( 1 3 5  m g / d L ) .  

I n  o u r  s t u d y ,  m e a n  c o n c e n t r a t i o n s  o f  H D L - C  w e r e  n o t  

s i g n i f i c a n t l y  a f f e c t e d  b y  a g e .  A l v a r e z  a n d  a s s o c i a t e s  ( 1 0 )  

f o u n d  n o  a g e  e f f e c t  o n  p l a s m a  H D L - C .  I n  t h e  F r a m i n g h a m  

S t u d y  ( 8 ) ,  m e a n  H D L - C  d e c l i n e d  s l i g h t l y  i n  a d v a n c e d  a g e .  

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

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

i g a t o r s  ( 9 )  h a v e  o b s e r v e d  s i m i l a r  t r e n d s  w h i l e  o t h e r s  

r e p o r t e d  a g e  i n c r e m e n t s  i n  s e r u m  t r i g l y c e r i d e  l e v e l s  ( 8 ) .  

R e s e a r c h  s t u d i e s  i n d i c a t e  t h a t  t o t a l  b l o o d  c h o l e s t e r o l  

c o r r e l a t e s  d i r e c t l y  w i t h  t h e  r i s k  o f  c o r o n a r y  h e a r t  d i s e a s e  

a n d  H D L - C  i s  i n v e r s e l y  r e l a t e d  t o  t h e  r i s k  o f  h e a r t  d i s e a s e  
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( 1 8 ) .  I n  o u r  s t u d y ,  m e a n  t o t a l  s e r u m  c h o l e s t e r o l  w a s  

e l e v a t e d  a n d  m e a n  H D L - C  l e v e l s  w e r e  w i t h i n  n o r m a l  

l i m i t s  ( 1 9 ) .  T o t a l  s e r u m  c h o l e s t e r o l  a n d  H D L - C  c o n c e n t r a ­

t i o n s  w e r e  n o t  c o r r e l a t e d .  

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

w i t h  L D L - C  i n  o u r  s t u d y .  L D L  t r a n s p o r t s  c h o l e s t e r o l  t o  t h e  

p e r i p h e r a l  t i s s u e s  ( 2 0 ) .  B e c a u s e  L D L - C  i s  t h e  m a j o r  s o u r c e  

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

b e t w e e m  t o t a l  s e r u m  c h o l e s t e r o l  a n d  L D L - C  w a s  n o t  u n e x p e c t e d .  

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

t o t a l  s e r u m  c h o l e s t e r o l  a n d  L D L - C .  A l t h o u g h  m e a n  t o t a l  s e r u m  

c h o l e s t e r o l  a n d  L D L - C  w e r e  e l e v a t e d ,  m e a n  s e r u m  t r i g l y c e r i d e  

l e v e l s  w e r e  n o r m a l  ( 1 9 ) .  E l e v a t e d  s e r u m  t r i g l y c e r i d e  a l o n e  

i s  n o t  a  r i s k  f a c t o r  f o r  c o r o n a r y  h e a r t  d i s e a s e  ( 2 1 ) .  

T o t a l  s e r u m  c h o l e s t e r o l ,  L D L - C ,  H D L - C  a n d  s e r u m  t r i ­

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

i n t a k e .  S e r u m  t r i g l y c e r i d e ,  h o w e v e r ,  w a s  s i g n i f i c a n t l y  

r e l a t e d  t o  e n e r g y  a n d  c a r b o h y d r a t e  i n t a k e s .  R e s e a r c h  s t u d i e s  

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

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

t r a n s c i e n t .  P e r s o n s  w i t h  h y p e r t r i g l y c e r i d e m i a ,  h o w e v e r ,  

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

a n d  b l o o d  t r i g l y c e r i d e  l e v e l s  b e c o m e  e x a g g e r a t e d  a s  d i e t a r y  

c a r b o h y d r a t e  l e v e l s  i n c r e a s e  ( 2 2 , 2 3 ) .  

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

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

f a m i l y  h i s t o r y  o f  h e a r t  d i s e a s e ,  t o  e x e r c i s e  h a b i t s ,  o r  

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

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

i n t e r a c t i o n  i n  w o m e n  w h o  w e r e  g r e a t e r  t h a n  5 0  y e a r s  o f  a g e .  

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

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

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

o l d e r  p e o p l e  ( 8 , 1 6 ) .  B a s e d  o n  t h e  g u i d e l i n e s  e s t a b l i s h e d  b y  

t h e  N a t i o n a l  H e a r t ,  L u n g  a n d  B l o o d  I n s t i t u t e  a n d  t h e  N a t i o n a l  

I n s t i t u t e s  o f  H e a l t h  O f f i c e  o f  M e d i c a l  A p p l i c a t i o n s  o f  

R e s e a r c h  C o n s e n s u s  D e v e l o p m e n t  C o n f e r e n c e  o n  L o w e r i n g  B l o o d  

C h o l e s t e r o l  t o  P r e v e n t  H e a r t  D i s e a s e  ( 1 5 ) ,  e l d e r l y  w o m e n  i n  

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

c o r o n a r y  h e a r t  d i s e a s e .  I f  h e a r t  d i s e a s e  r i s k  i s  p r e d i c t e d  

b y  u s i n g  t h e  r a t i o  o f  t o t a l  b l o o d  c h o l e s t e r o l  t o  H D L - C ,  t h e  

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

r e d u c e d .  L i p i d  p r o f i l e s  o f  e l d e r l y  w o m e n  s h o u l d  b e  

r e - a n a l y z e d  a t  p e r i o d i c  i n t e r v a l s  t o  d e t e r m i n e  i f  e l e v a t e d  

v a l u e s  p e r s i s t .  

A l t h o u g h  t o t a l  b l o o d  c h o l e s t e r o l  c o n c e n t r a t i o n  i s  a  

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

c o n s i d e r e d .  H D L - C ,  f o r  e x a m p l e ,  i s  i n v e r s e l y  a s s o c i a t e d  w i t h  

t h e  r i s k  o f  h e a r t  d i s e a e  ( 1 8 ) .  T h e  m e a n  H D L - C  c o n c e n t r a t i o n s  

f o r  w o m e n  i n  t h i s  s t u d y  w e r e  n o r m a l .  P e r h a p s  t h e  n o r m a l  
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H D L - C  v a l u e s ,  a s  w e l l  a s  l i f e s t y l e  p r a c t i c e s ,  h e l p e d  t o  

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

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

w o m e n .  

D i e t a r y  f a c t o r s  a l s o  a f f e c t  b l o o d  l i p i d  p r o f i l e s .  M e a n  

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

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

H e a r t ,  L u n g  a n d  B l o o d  I n s t i t u t e  a n d  t h e  N a t i o n a l  I n s t i t u t e s  

o f  H e a l t h  O f f i c e  o f  M e d i c a l  A p p l i c a t i o n s  o f  R e s e a r c h  C o n ­

s e n s u s  D e v e l o p m e n t  C o n f e r e n c e  o n  L o w e r i n g  B l o o d  C h o l e s t e r o l  

t o  P r e v e n t  H e a r t  D i s e a s e  < 1 5 ) .  B e c a u s e  d i e t a r y  i n t a k e  w a s  

b a s e d  o n  o n e  2 4 - h o u r  d i e t a r y  r e c a l l ,  t h e s e  v a l u e s  m a y  n o t  b e  

a  t r u e  r e f l e c t i o n  o f  t h e  p a r t i c i p a n t s  h a b i t u a l  i n t a k e s  o f  

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

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

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

c o n s i d e r e d .  N o n e  o f  t h e  w o m e n  i n  t h i s  s t u d y  w e r e  t a k i n g  a n y  

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

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

b e v e r a g e s  a n d  n o n e  o f  t h e  w o m e n  s m o k e d  t o b a c c o .  M a n y  o f  t h e  

w o m e n  e x e r c i s e d  r e g u l a r l y .  R e g u l a r  a n d  v i g o r o u s  e x e r c i s e  h a s  

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

H D L - C  < 2 4 ) .  R e g u l a r  e x e r c i s e  h e l p s  t o  m a i n t a i n  a c c e p t a b l e  

b o d y  w e i g h t .  

B e c a u s e  b l o o d  l i p i d  p r o f i l e s  m a y  o r  m a y  n o t  b e  a f f e c t e d  
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b y  a g e ,  b l o o d  l i p i d  s t a n d a r d s  n e e d  t o  b e  r e - e v a l u a t e d  f o r  t l i e  

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

t e r o l  t o  H D L - C  m a y  b e  a  b e t t e r  p r e d i c t o r  o f  h e a r t  d i s e a s e  i n  

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

( 1 6 , 1 7 ) .  H e a l t h - r e l a t e d  p r a c t i c e s  s u c h  a s  d i e t ,  d r u g  u s e ,  

a n d  e x e r c i s e  h a b i t s  s h o u l d  a l s o  b e  c o n s i d e r e d .  B e c a u s e  

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

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

i m p r o v e  t h e  h e a l t h  a n d  q u a l i t y  o f  l i f e  i n  t h e  a g e d  e l d e r l y .  



www.manaraa.com

T a b l e  1 .  M e a n  a g e ,  h e i g h t  a n d  w e i g h t  o f  p a r t i c i p a n t s  

r e f e r e n c e  

( n o . = 2 5 )  

a g e  g r o u p s *  

" y o u n g - o l d "  " o l d - o l d "  t o t a l  

( n o . = 2 8 )  ( n o . = 1 2 )  ( n o . = 6 5 )  

a g e  ( y r s )  

h e i g h t  ( c m ) ' -

w e i g h t  ( k g ) d  

b o d y  w e i g h t  
h i s t o r y  

h e a v i e s t  
w e i g h t  ( k g ) *  

a g e  ( y r s )  

1  i  g h t e s t  
w e i g h t  ( k g ) ^  

a g e  ( y r s )  

5 7  +  1  °  

1 6 1 . 9  ±  I . 4 I  

6 5  + 2  

7 1  

4 6  

5 1  

2 9  

±  3  

+  3  

+  1  

+ 2 

7 2  +  1  

1 5 7 . 2  +  1 . 1 * 2  

6 5  + 2  

6 9  

5 9  

5 4  

3 6  

±  2  

±  3  

+  1  

+  4  

88 + 1 

1 5 2 . 0  +  2 . 6 * * 2  

5 7  + 3  

6 7  

4 0  

5 1  

60 

±  3  

+  6  

±  2  

+  9  

6 9  +  1  

1 5 8 . 1  +  1 . 0  

6 3  +  • .  *  

7 0  

5 0  

5 2  

3 7  

±  2  

±  2  

+  1  

+  3  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n ;  r e f e r e n c e =  5 0 - 6 4  y r s ,  " y o u n g - o l d " =  6 5 - 8 4  y r s  
a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  
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^ M e a n  +  S . E . M .  

^ A c t u a l  h e i g h t  m e a s u r e d  t o  t h e  n e a r e s t  0 . 1  c m .  

^ A c t u a l  w e i g h t  m e a s u r e d  t o  t h e  n e a r e s t  0 . 2 5  p o u n d  a n d  c o n v e r t e d  t o  t h e  
n e a r e s t  w h o l e  k g .  B a s e d  o n  A N O V A ,  a c t u a l  m e a s u r e d  w e i g h t  w a s  s i g n i f i c a n t l y  
( p < 0 . 0 5 )  a f f e c t e d  b y  a g e .  

^ H e a v i e s t  w e i g h t  a n d  a g e  a t  h e a v i e s t  w e i g h t  a s  r e p o r t e d  b y  t h e  p a r t i c i ­
p a n t  .  

^ L i g h e s t  w e i g h t  a n d  a g e  a t  l i g h t e s t  w e i g h t  a s  r e p o r t e d  b y  t h e  p a r t i c i p a n t .  

* M e a n s  w i t h i n  t h e  s a m e  r o w  h a v i n g  d i f f e r e n t  n u m e r i c a l  s u p e r s c r i p t s  d i f f e r  
s i g n i f i c a n t l y  ( p < 0 . 0 5 )  u s i n g  T u k e y ' s  s t u d e n t i z e d  r a n g e  t e s t .  M e a n s  w i t h  t h e  
s a m e  n u m e r i c a l  s u p e r s c r i p t s  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  

* * M e a n s  w i t h i n  t h e  s a m e  r o w  h a v i n g  d i f f e r e n t  n u m e r i c a l  s u p e r s c r i p t s  d i f f e r  
s i g n i f i c a n t l y  ( p < 0 . 0 1 )  u s i n g  T u k e y ' s  s t u d e n t i z e d  r a n g e  t e s t .  M e a n s  w i t h  t h e  
s a m e  n u m e r i c a l  s u p e r s c r i p t s  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  
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T a b l e  2 .  M e a n  d i e t a r y  i n t a k e  o f  e n e r g y  a n d  s e l e c t e d  

n u t r i e n t s &  

a g e  g r o u p s ^  

r e f e r e n c e  " y o u n g - o l d "  

( n o . = 2 5 )  ( n o . = 2 8 )  

e n e r g y  ( k c a l )  

e n e r g y  ( k j ) ^  

p r o t e i n  ( g m )  

%  k c a l  

c a r b o h y d r a t e  ( g m )  

%  k c a l  

f a t  ( g m )  

%  k c a l  

1 4 3 0  +  9 1 * =  

5 9 8 3  +  3 8 1  

6 5  +  3  

1 9  +  1  

1 8 5  +  1 3  

5 0 + 4  

5 1 + 5  

3 1 + 3  

1 3 6 4  +  5 2  

5 7 0 7  +  2 1 8  

7 2  +  3  

22 + 1 

1 8 0  +  9  

5 0  +  3  

4 2  +  3  

2 7  +  2  

^ B a s e d  o n  o n e  2 4 - h o u r  d i e t a r y  r e c a l l .  T h e  c o m p u t e r  
p r o g r a m  f o r  d i e t a r y  a n a l y s i s  ( N u t r e v a l )  w a s  d e v e l o p e d  b y  
R o b e r t  E .  S e r f a s s ,  P h . D . ,  D e p a r t m e n t  o f  F o o d  a n d  N u t r i t i o n ,  
I o w a  S t a t e  U n i v e r s i t y .  T h e  d a t a  b a s e  f o r  t h e  p r o g r a m  i s  
t h e  r e v i s e d  v e r s i o n  o f  U S D A  h a n d b o o k  N o .  8  i n c l u d i n g  
s e c t i o n  1 3  ( 1 9 8 6 ) .  B e c a u s e  t h e  n u t r i e n t  d a t a  b a s e  i s  
m i s s i n g  d a t a  f o r  s o m e  o f  t h e  f o o d  i t e m s ,  t h e  c a r b o h y d r a t e ,  
s a t u r a t e d  f a t t y  a c i d ,  o l e i c  a c i d ,  l i n o l e i c  a c i d ,  c h o l e s ­
t e r o l ,  z i n c  a n d  f o l a t e  a n a l y s e s  a r e  i n c o m p l e t e .  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  
" y o u n g - o 1 d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  

^ M e a n  +  s t a n d a r d  e r r o r  o f  t h e  m e a n .  

^ K j  =  k c a l  X  4 . 1 8 4 .  



www.manaraa.com

43 

" o l d - o l d "  t o t a l  

( n o . = 1 2 )  ( n o . = 6 5 )  

1 3 9 3  +  1 0 6  

5 8 2 8  +  4 4 4  

6 4  +  4  

1 9  +  1  

186 +. 16 

5 1  +  5  

4 7  ±  5  

2 9  +  3  

1 3 9 5  +  4 5  

5 8 3 7  +  1 8 8  

68 + 2 

20 + 1 

1 8 3  +  7  

5 0  +  2  

4 7  +  2  

2 9  +  1  
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T a b l e  2  ( c o n t i n u e d )  

a g e  g r o u p s  

s a t u r a t e d  f a t t y  
a c i d s  ( g m )  1 9  + .  1 0  1 5  + .  7  

%  k c a l  1 2 + 6  1 0 + 5  

o l e i c  a c i d  ( g m )  1 8  +  8  1 4  ± 6 

%  k c a l  1 1 + 5  9 + 4  

l i n o l e i c  a c i d  ( g m )  8  + .  5  8  +  4  

%  k c a l  5  +  3  5  +  3  

P ; S  r a t i - o ®  0 . 4 8  +  0 . 0 6  0 . 5 8  +  0 . 0 7  

c h o l e s t e r o l  ( m g )  2 2 4  + .  1 2 5  1 7 6  + _  6 9  

® P : S  ( p o l y u n s a t u r a t e d / s a t u r a t e d )  r a t i o  =  l i n o l e i c  a c i d  
( g m ) / s a t u r a t e d  f a t  ( g m ) .  
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" o l d - o l d "  t o t a l  

( n o . = 1 2 )  ( n o . = 6 5 )  

1 8  +  8  

1 2  +  5  

1 7  +  7  

1 1  +  5  

7  +  3  

5  +  2  

0 . 3 8  +  0 . 0 4  

1 6 8  +  4 8  

1 7  +  9  

1 1  +  6  

1 6  +  7  

1 0  +  5  

8  +  4  

5  +  3  

0 . 5 1  +  0 . 0 4  

1 9 3  +  9 4  
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. T a b l e  3 .  A g e  g r o u p s  a n d  d r u g  u s a g e  o f  p a r t i c i p a n t s  

d r u g  u s a g e *  

n o n - d r u g  u s e r s  d r u g  u s e r s  

( n o . = 3 1 )  ( n o . = 3 4 )  

a g e  g r o u p s ^  

n o .  %  n o .  %  

r e f e r e n c e  1 3  5 2  1 2  4 8  

" y o u n g - o l d  1 6  5 7  1 2  4 3  

" o l d - o l d "  2  1 7  1 0  8 3  

t o t a l  3 1  4 8  3 4  5 2  

^ N o n - d r u g  u s e r s :  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  p r e ­
s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y .  D r u g  
u s e r s :  w o m e n  w h o  u s e  p r e s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  
d r u g s  r e g u l a r l y  ( d a i l y )  e x c l u d i n g  v i t a m i n s ,  m i n e r a l s  o r  e y e  
d r o p s .  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  
" y o u n g - o l d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  
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T a b l e  4 .  P r e s c r i p t i o n  a n d  n o n - p r e s c r i p t i o n  d r u g  u s a g e  

b y  p a r t i c i p a n t s  

a g e  g r o u p s *  

r e f e r e n c e  " y o u n g - o l d "  

( n o . = 2 5 )  ( n o . = 2 8 )  

n o .  %  n o .  %  
t y p e  o f  d r u g "  

a n t i h i s t a m i n e  6 8  0  0  

a n t i - i n f e c t i  v e  
a g e n t s  0  0  1 1  

s y m p  a t h o m i m e t i c  
a g e n t s  5  7  0  0  

c a r d i a c  d r u g s  2  3  3  4  

h y p o t e n s i v e  a g e n t s  0  0  4  6  

v a s o d i l a t i n g  a g e n t s  1 1  2  3  

a n a l g e s i c s  a n d  
a n t i p y r e t i c s  2 3  3 2  2 1  2 9  

a n t i c o n v u l s a n t s  1 1  1 1  

a n t i d e p r e s s a n t s  1 1  0  0  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  
" y o u n g - o l d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  

' • ' B a s e d  o n  t h e  c l a s s i f i c a t i o n  o f  t h e  N a t i o n a l  C e n t e r  
f o r  H e a l t h  S t a t i s t i c s ,  H .  K o c h .  D r u g s  m o s t  f r e q u e n t l y  
u s e d  i n  o f f i c e  p r a c t i c e :  N a t i o n a l  A m b u l a t o r y  M e d i c a l  
C a r e  S u r v e y ,  1 9 8 1 .  A d v a n c e  D a t a  F r o m  V i t a l  a n d  H e a l t h  
S t a t i s t i c s ,  N o .  8 9 .  D H H S  P u b .  N o .  ( P H S ) 8 3 - 1 2 5 0 .  
P u b l i c  H e a l t h  S e r v i c e ,  H y a t t s v i l l e ,  M d .  A p r i l ,  1 9 8 3 .  
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" o l d - o l d "  t o t a l  

( n o . = 1 2 )  ( n o . = 6 5 )  

n o .  %  

0 0 

1 2 

0 0 

5  •  8  

2  3  

1 2 

1 4  2 4  

0 0 

0 0 

n o .  %  

6  3  

2 1 

5  2  

1 0  5  

6  3  

4  2  

5 8  2 9  

2 1 

1 <1 
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T a b l e  4  ( c o n t i n u e d )  

r e f e r e n c e  " y o u n g  - o l d "  

( n o .  = 2 5 )  (  n o  . =  • 2 8 )  

n o .  % n o .  % 

t r a n q u  i 1 i z e r s ,  
s e d a t i v e s  a n d  
h y p n o t  i  c s  0  0  0  0  

d i  u r e t  i  c s  0  0  0  0  

r e p l a c e m e n t  
s o l u t i o n s  1  1  1  1  

m i o t i c s  0  0  2  3  

a n t a c i d s  a n d  
a d s o r b e n t s  7  1 0  3  4  

c a t h a r t i c s  a n d  
1 a x a t i v e s  1  1  4  6 

e m e t i c s  a n d  a n t i -
e r n e  t i c s  0  0  0  0  

e m o l l i e n t s ,  p r o t e c t ­
a n t s  a n d  d e m u l c e n t s  0  0  0  0  

V  i t a m i n s  1 3  1 8  1 6  2 2  

m i n e r a l s  9  1 3  1 1  1 5  

o t h e r  a g e n t s  2  3  3  4  

t o t a l  n u m b e r  
d r u g s  u s e d  7 2  1 0 0  7 2  1 0 0  
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" o l d - o l d "  t o t a l  

( n o . = 1 2 )  ( n o . = 6 5 )  

n o .  %  n o .  ' / .  

2  3  

4  7  

2  3  

1 2 

2 1 

4  2  

4  2  

3  2  

6 1 0  

8  1 4  

1 2 

1 2 

7  1 2  

2  3  

2  3  

5 9  1 0 0  

16 8 

1 3  6  

1  < 1  

1 <1 

3 6  1 8  

22 11 

7  3  

2 0 3  1 0 0  
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T a b l e  5 .  M e a n  n u m b e r  o f  p r e s c r i p t i o n ,  n o n - p r e s c r i p t i o n  a n d  t o t a l  d r u g s  u s e d  

b y  t h e  p a r t i c i p a n t s  

a g e  g r o u p s *  

r e f e r e n c e  " y o u n g - o l d "  " o l d - o l d "  t o t a l  

( n o . = 2 5 )  ( n o . = 2 8 )  ( n o . = 1 2 )  ( n o . = 6 5 )  

d r u g s  u s e d  p e r  p e r s o n  

p r e s c r i p t i o n  
d r u g s  0 . 7  +  0 . 2 * 1  g . 6  +  0 . 2 * *  1 . 6  +  0 . 5 %  0 . 8  +  0 . 1  

n o n - p r e s c r  i  p -
t  i  o n  d r u g s  2 . 2 + 0 . 3  1 . 9  ±  0 . 4  3 . 3 + . 0 . 7  2 . 3  ±  0 . 3  

a l l  d r u g s  2 . 9  +  0 . 4 * ^  2 . 6  +  0 . 4 * * ^  4 . 9  +  0 . 7 %  3 . 1 + 0 . 3  

* N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  " y o u n g - o l d " =  
6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  

* M e a n  ±  s t a n d a r d  e r r o r  o f  t h e  m e a n .  M e a n s  w i t h i n  t h e  s a m e  r o w  h a v i n g  
d i f f e r e n t  n u m e r i c a l  s u p e r s c r i p t s  d i f f e r  s i g n i f i c a n t l y  ( p < 0 . 0 5 )  u s i n g  
T u k e y ' s  s t u d e n t i z e d  r a n g e  t e s t .  M e a n s  w i t h  t h e  s a m e  n u m e r i c a l  s u p e r s c r i p t  
a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  

* * M e a n  + .  s t a n d a r d  e r r o r  o f  t h e  m e a n .  M e a n s  w i t h i n  t h e  s a m e  r o w  h a v i n g  
d i f f e r e n t  n u m e r i c a l  s u p e r s c r i p t s  d i f f e r  s i g n i f i c a n t l y  ( p < 0 . 0 1 >  u s i n g  
T u k e y ' s  s t u d e n t i z e d  r a n g e  t e s t .  M e a n s  w i t h  t h e  s a m e  n u m e r i c a l  s u p e r s c r i p t  
a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  
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T a b l e  6 a .  M e a n  s e r u m  l i p i d s — L D L  c h o l e s t e r o l  

n o .  L D L  c h o l e s t e r o l  &  

a g e  g r o u p s "  

r e f e r e n c e  

" y o u n g - o l d "  

" o l d - o l d "  

t o t a l  

d r u g  u s a g e ^  

n o n - d r u g  
u s e r s  

d r u g  u s e r s  

2 5  

28 

12 

6 5  

3 1  

3 4  

m m o l / L  

5 . 0 2  +  0 . 3 1 =  

5 . 3 0  +  0 . 2 3  

4 . 6 8  i  0 . 3 1  

5 . 0 7  +  0 . 1 6  

4  .  8 6  0  .  2 6  

5 . 2 8  +  0 . 2 1  

( m g / d L )  

( 1 9 4  +  1 2 )  

< 2 0 5  +  9 )  

( 1 8 1  +  1 2 )  

( 1 9 6  +  6 )  

( 1 8 8  +  1 0 )  

( 2 0 4  +  8 )  

& L D L  c h o l e s t e r o l = t o t a 1  c h o l e s t e r o l - ( ( t r i g 1 y c e r i d e s / 5 ) +  
H D L  c h o l e s t e r o l ) .  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  
" y o u n g - o l d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  

^ M e a n  + _  s t a n d a r d  e r r o r  o f  t h e  m e a n .  V a l u e s  a r e  g i v e n  
i n  8 1  u n i t s  ( m m o l / L )  a n d  i n  t r a d i t i o n a l  u n i t s  ( m g / d L ) .  

^ N o n - d r u g  u s e r s :  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  
p r e s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y .  
D r u g  u s e r s :  w o m e n  w h o  u s e  p r e s c r i p t i o n  a n d / o r  n o n ­
p r e s c r i p t i o n  d r u g s  r e g u l a r l y  ( d a i l y )  e x c l u d i n g  v i t a m i n s ,  
m i n e r a l s  o r  e y e  d r o p s .  
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T a b l e  6 b .  M e a n  s e r u m  l i p i d s — t o t a l  c h o l e s t e r o l  

n o .  t o t a l  c h o l e s t e r o l  

a g e  g r o u p s ^  
m m o l / L  ( m g / d L )  

r e f e r e n c e  2 5  6 . 8 5  + _  0 . 3 1 ^  ( 2 6 5  +  1 2 )  

" y o u n g - o l d "  2 8  7 . 3 4 + 0 . 2 6  ( 2 8 4  + 1 0 )  

" o l d - o l d "  1 2  6 . 7 0  +  0 . 3 9  ( 2 5 9  +  1 5 )  

t o t a l  6 5  7 . 0 3  +  0 . 1 8  ( 2 7 2  +  7 )  

d r u g  u s a g e ^  

n o n - d r u q  
u s e r s  '  3 1  6 . 7 8  +  0 . 2 6  ( 2 6 2  + 1 0 )  

d r u g  u s e r s  3 4  7 . 2 7  ±  0 . 2 3  ( 2 8 1  + .  9 )  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e s  5 0 - 6 4  y r s ,  
" y o u n g - o l d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  

^ M e a n  + .  s t a n d a r d  e r r o r  o f  t h e  m e a n .  V a l u e s  a r e  g i v e n  
i n  S I  u n i t s  ( m m o l / L )  a n d  i n  t r a d i t i o n a l  u n i t s  ( m g / d L ) .  

^ N o n - d r u g  u s e r s :  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  
p r e s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y .  
D r u g  u s e r s :  w o m e n  w h o  u s e  p r e s c r i p t i o n  a n d / o r  n o n ­
p r e s c r i p t i o n  d r u g s  r e g u l a r l y  ( d a i l y )  e x c l u d i n g  v i t a m i n s ,  
m i n e r a l s  o r  e y e  d r o p s .  
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T a b l e  6 c .  M e a n  s e r u m  l i p i d s — H D L  c h o l e s t e r o l  

n o .  H D L  c h o l e s t e r o l  

a g e  g r o u p s ^  
m m o l / L  ( m o / d L )  

r e f e r e n c e  2 5  1 . 2 9  + .  0 . 0 5 * -  ( 5 0  +  2 )  

" y o u n g - o l d "  2 8  1 . 2 ?  +  0 . 0 5  ( 5 0  +  2 )  

" o l d - o l d "  1 2  1 . 3 2 + 0 . 0 8  ( 5 1  t  3 )  

t o t a l  6 5  1 . 2 9  +  0 . 0 3  ( 5 0 + 1 )  

d r u g  u s a g e ^  

n o n - d r u g  
u s e r s  3 1  1 . 3 4  +  0 . 0 5  ( 5 2  +  2 )  

d r u g  u s e r s  3 4  1 . 2 7  + .  0 . 0 5  ( 4 9  + ,  2 )  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n ;  r e f e r e n c e s  5 0 - 6 4  y r s ,  
" y o u n g - o l d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  

^ M e a n  +  s t a n d a r d  e r r o r  o f  t h e  m e a n .  V a l u e s  a r e  g i v e n  
i n  S I  u n i t s  a n d  i n  t r a d i t i o n a l  u n i t s  ( m g / d L ) .  

^ N o n - d r u g  u s e r s :  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  
p r e s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y .  
D r u g  u s e r s :  w o m e n  w h o  u s e  p r e s c r i p t i o n  a n d / o r  n o n ­
p r e s c r i p t i o n  d r u g s  r e g u l a r l y  ( d a i l y )  e x c l u d i n g  v i t a m i n s ,  
m i n e r a l s  o r  e y e  d r o p s .  
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T a b l e  6 d .  M e a n  s e r u m  l i p i d s — t r i g l y c e r i d e  

n o .  t r i g ! y c e r 1  d e  

a g e  g r o u p s "  

r e f e r e n c e  

" y o u n g - o l d '  

" o l  d - o l  d "  

t o t a l  

d r u g  u s a g e ^  

n o n - d r u g  
u s e r s  

d r u g  u s e r s  

2 5  

28 

1 2  

6 5  

3 0  

3 4  

m m o l / L  

1 . 3 5  +  0 . 1 0 =  

1 . 6 3  +  0 . 1 6  

1 . 5 8  +  0 . 1 5  

1 . 5 1  +  0 . 0 9  

1 . 4 3  ±  0 . 1 2  

1 . 5 9  +  0 . 1 2  

( m g / d L )  

( 1 2 0  +  9 )  

< 1 4 4  +  1 4 )  

( 1 4 0  +  1 3 )  

< 1 3 4  +  8 )  

( 1 2 7  +  1 1 )  

( 1 4 1  +  1 1 )  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  
" y o u n g - o l d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  

^ M e a n  +  s t a n d a r d  e r r o r  o f  t l i e  m e a n .  V a l u e s  a r e  g i v e n  
i n  S I  u n i t s  ( m m o l / L )  a n d  i n  t r a d i t i o n a l  u n i t s  ( m g / d L ) .  

^ N o n - d r u g  u s e r s :  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  
p r e s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y .  
D r u g  u s e r s :  w o m e n  w h o  u s e  p r e s c r i p t i o n  a n d / o r  n o n ­
p r e s c r i p t i o n  d r u g s  r e g u l a r l y  ( d a i l y )  e x c l u d i n g  v i t a m i n s ,  
m i n e r a l s  o r  e y e  d r o p s .  
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T a b l e  7 .  C o r r e l a t i o n s  b e t w e e n  s e r u m  l i p i d s  

t o t a l  L D L  H D L  
c h o l e s t e r o l  c h o l e s t e r o l  c h o l e s t e r o l  t r i g l y c e r i d e  

s e r u m  1 i p i d s  

t o t a l  
c h o l e s t e r o l  1  

o
 

o
 0  . 9 6 * *  0  

CO O
 0  . 3 9 * *  

L D L  c h o l e s t e r o l  0  . 9 6 * *  1  

o
 

o
 < 0  . 0 1  0  . 3 3 * *  

H D L  c h o l e s t e r o l  0  a 0  3  < 0  . 0 1  1  
O
 

O
 - 0  . 6 1 * *  

t r i g l y c e r i d e  0  . 3 9 * *  0  . 3 3 * *  - 0  . 6 1 * *  1  

o
 

o
 

* p < 0 . 0 5  u s i n g  P e a r s o n ' s  C o r r e l a t i o n  C o e f f i c i e n t .  

* * p < 0 . 0 1  u s i n g  P e a r s o n ' s  C o r r e l a t i o n  c o e f f i c i e n t .  
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T a b l e  8 .  C o r r e l a t i o n s  b e t w e e n  s e r u m  l i p i d s  a n d  d i e t a r y  i n t a k e  

t o t a l  L D L  H D L  
c h o l e s t e r o l  c h o l e s t e r o l  c h o l e s t e r o l  t r i g l y c e r i d e  

d i e t a r y  i n t a k e *  

e n e r g y  0  . 2 0  0 . 1 4  - 0 . 0 9  0 . 2 8  

c a r b o h y d r a t e  0 . 1 7  - 0 . 1 2  - 0 . 1 4  0 . 2 9  

r  i  b o f l a v i n  — 0  . 2 4  - 0 . 2 5 *  - 0 . 1 8  0 . 0 2  

0 1  
N i  

^ N o  s t a t i s t i c a l l y  s i g n i f i c a n t l y  c o r r e l a t i o n s  b e t w e e n  s e r u m  l i p i d s  a n d  
p r o t e i n ,  t o t a l  f a t ,  s a t u r a t e d  f a t t y  a c i d s ,  o l e i c  a c i d ,  l i n o l e i c  a c i d ,  c h o ­
l e s t e r o l ,  c a l c i u m ,  p h o s p h o r u s ,  i r o n ,  s o d i u m ,  p o t a s s i u m ,  v i t a m i n  A ,  t h i a m i n ,  
n i a c i n ,  a s c o r b i c  a c i d ,  z i n c  o r  f o l a t e  i n t a k e .  

* p < 0 . 0 5  u s i n g  P e a r s o n ' s  C o r r e l a t i o n  C o e f f i c i e n t .  
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T a b l e  9 .  B l o o d  l i p i d  p r o f i l e s  o f  n o n - i n s t i t u t i o n a l i z e d  

e 1 d e r 1  y  w o m e n *  

r e f e r e n c e  p a r  t  i  c  i - a g e  t o t a l  L D L - C  

1 o c a t  i  o n  p a n t s  r a n g e  c h o l e s t e r o l  

n o .  y r s  m g / d L  m g / d L  

P r e s e n t  s t u d y  2 5  5 0 - 6 4  2 6 5  1 9 4  
I  o w a  

2 8  6 5 - 8 4  2 8 4  2 0 5  

1 2  8 5 - 9 2  2 5 9  1 8 1  

K a n n e l  ( 8 )  5 0 - 5 4  2 4 5  1 4 2 . 9  
F r a m i n g h a m  s t u d y  

M a s s a c h u s e t t s  5 5 - 5 9  2 5 3  1 5 6 . 2  

6 0 - 6 4  2 5 6  1 5 9 . 2  

6 5 - 6 9  2 5 8  1 5 9 . 6  

7 0 - 7 4  2 5 5  1 5 7 . 1  

7 5 - 7 9  2 4 6  1  5 6 . 9  

A b r a h a m  e t  a l .  ( 1 3 )  8 3 2  4 5 - 5 4  2 3 2  
H A N E S  I  

U . S .  6 7 0  5 5 - 6 4  2 4 5  

1 8 1 1  '  6 5 - 7 4  2 5 0  

F u 1  w o o d  e t  a l .  < 1 4 )  7 6 3  4 5 - 5 4  2 3 2  
H A N E S  I I  

U . S .  1 3 2 9  5 5 - 6 4  2 4 9  

1 4 1 6  6 5 - 7 4  2 4 6  

* S e r u m  l i p i d  v a l u e s  f r o m  c i t e d  s t u d i e s  i n c l u d e d  b o t h  m e n  
a n d  w o m e n  b u t  v a l u e s  f o r  c o m p a r i s o n  w e r e  l i m i t e d  t o  w o m e n .  
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H D L - C  t r  i  g l y - t o t a l - C  /  i n t e r p r e t a t  i  o n  

c e r i d e  H D L - C  

m g / d L  m g / d L  

5 0  1 2 0  5 . 3 0  N o  s i g n i f i c a n t  e f f e c t s  o f  a g e ,  
d r u g  u s e  o r  a g e  b y  d r u g  u s e  

5 0  1 4 4  5 . 7 0  i n t e r a c t i o n  f o r  s e r u m  l i p i d s  
e x a m i n e d .  

5 1  1 4 0  5 . 0 1  

5 9 . 8  1 1 7 . 9  4 . 1 0  T o t a l  s e r u m  c h o l e s t e r o l  a n d  
L D L - C  i n c r e a s e  w i t h  a g e  t h e n  

5 8 . 1  4 . 3 5  d e c l i n e .  H D L - C  d e c l i n e s  w i t h  
a g e .  S e r u m  t r i g l y c e r i d e  

5 7 . 2  1 2 7 . 0  4 . 4 8  i n c r e a s e s  w i t h  a g e .  

5 7 . 2  4 . 5 1  

5 5 . 8  1 3 6 . 1  4 . 5 7  

5 3 . 5  4 . 6 0  

A g e  effects not examined 
Statistical1 y. 

A g e  e f f e c t s  n o t  e x a m i n e d  
s t a t i s t i c a l  1  y .  
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T a b l e  9  ( c o n t i n u e d )  

r e f e r e n c e  p a r t i c i -  a g e  t o t a l  L D L - C  

l o c a t i o n  p a n t s  r a n g e  c h o l e s t e r o l  

n o .  

Y e a r i c k  ( 1 2 )  7 5  
O r e g o n  

N i c h o l s o n  e t  a l .  ( 1 1 )  1 1 4  
O h  i  o  

K l o r f a j n  e t  a l .  ( 9 )  1 5  
I s r a e 1  

7 3  

4 8  

1 2  

A 1 v a r e z  e t  a l .  ( 1 0 )  
S p a  i  n  

y r s  m g / d L  m g / d L  

6 3 - 9 6  2 1 2 . 6  

8 0 +  2 1 9  1 3 2  

5 0 - 5 9  2 2 6  

6 0 - 6 9  2 3 8  

7 0 - 7 9  2 2 8  .  

8 0 - 9 9  2 2 2  

6 5 - 9 5  2 0 4  
( n o . = 8 6 )  

6 5 - 9 5  1 2 6  
( n o . = 6 5 )  

6 5 - 9 5  

6 5 - 9 5  
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H D L - C  t r i g ! y -  t o t a l - C  /  i n t e r p r e t a t i o n  

c e r i d e  H D L - C  

m g / d L  m g / d L  

A g e  e f f e c t s  n o t  e x a m i n e d  
s t a t  i  s t  i  c a l  1  y .  

1 4 7  3 . 7 8  A g e  e f f e c t s  n o t  e x a m i n e d .  

1 3 1  N o  a g e  e f f e c t s  i n  s e r u m  
1 i p i d s .  

1 1 2  

100 

1 2 4  

4 . 0 8  L D L - C  s i g n i f i c a n t l y  a f f e c t e d  
b y  a g e  .  

5 0  
(no.=82)  

112  
( n o . = 8 3 )  
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A B S T R A C T  

A s  p a r t  o f  a  l i p i d  s t u d y ,  i m m u n e  f u n c t i o n  w a s  i n v e s t i ­

g a t e d  i n  6 5  n o n - i n s t i t u t i o n a l i z e d  e l d e r l y  w o m e n  l i v i n g  i n  

S t o r y  C i t y ,  I o w a ,  a  r u r a l  c o m m u n i t y .  T w e n t y - f i v e  w o m e n  w e r e  

5 0  t o  6 4  y e a r s  o f  a g e  ( r e f e r e n c e  g r o u p ) ,  2 8  w o m e n  w e r e  6 5  t o  

8 4  y e a r s  < " y o u n g - o l d "  g r o u p )  a n d  1 2  w o m e n  w e r e  8 5  t o  9 2  y e a r s  

o f  a g e  ( " o l d - o l d "  g r o u p ) .  A l l  p a r t i c i p a n t s  w e r e  m e n t a l l y  a n d  

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

o v e r t  d i s e a s e  a n d  t h e y  w e r e  n o t  t a k i n g  a n y  m e d i c a t i o n s  t h a t  

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

o b t a i n e d  a n d  a n a l y z e d  f o r  s e r u m  i m m u n o g l o b u l i n s  ( I g G ,  I g A  a n d  

I g M ) ,  s e r u m  a l b u m i n  a n d  t o t a l  s e r u m  p r o t e i n .  E x c e p t  f o r  I g A ,  

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

a f f e c t e d  b y  a g e .  M e a n  s e r u m  I g A  l e v e l s  w e r e  s i g n i f i c a n t l y  

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

a n d  t h e  " o l d - o l d "  w o m e n .  M e a n  s e r u m  a l b u m i n  c o n c e n t r a t i o n s  

w e r e  s i g n i f i c a n t l y  a f f e c t e d  b y  a g e  b u t  n o t  b y  d r u g  u s e .  M e a n  

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

d r u g  u s e  b u t  n o t  b y  a g e .  M e a n  c o n c e n t r a t i o n s  o f  s e r u m  i m m u n ­

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

w i t h i n  n o r m a l  l i m i t s  f o r  a l l  p a r t i c i p a n t s .  
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I N T R O D U C T I O N  

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

i s  t h e  " o l d - o l d " ,  o r  t h o s e  p e r s o n s  8 5  y e a r s  o r  o l d e r .  B y  t h e  

y e a r  2 0 0 0 ,  2 %  o f  t h e  p o p u l a t i o n  w i l l  b e  a t  l e a s t  8 5  y e a r s  o f  

a g e ,  a n d  b y  2 0 5 0 ,  5 . 2 %  o f  t h e  p o p u l a t i o n  w i l l  b e  8 5  y e a r s  o r  

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

t o  m e n  i n c r e a s e s  w i t h  a g e  ( 1 ) .  

T h e  s t a t e  o f  I o w a  h a s  a  s i z a b l e  e l d e r l y  p o p u l a t i o n .  

A p p r o x i m a t e l y  1 5 %  o f  I o w a ' s  p o p u l a t i o n  i s  6 5  y e a r s  o r  o l d e r  

( 2 , 3 ) .  B e c a u s e  l i m i t e d  i n f o r m a t i o n  i s  a v a i l a b l e  o n  t h e  

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

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

h e a l t h  o f  a g i n g  w o m e n .  

F e w  s t u d i e s  h a v e  e x a m i n e d  t h e  i m m u n e  f u n c t i o n  i n  

w e l l - e l d e r l y  i n d i v i d u a l s ,  p a r t i c u l a r l y  t h e  " o l d - o l d "  p e o p l e .  

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

e l d e r l y  n o n - i n s t i t u t i o n a l i z e d  w o m e n  a n d  e x a m i n e d  t h e  

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

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

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

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

i m m u n e  f u n c t i o n  i n  a g i n g  r u r a l  w o m e n .  
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M E T H O D S  

S t u d y  P a r t i c i p a n t s  

N o n - i n s t i t u t i o n a l i z e d  e l d e r l y  - f e m a l e  r e s i d e n t s  o f  S t o r y  

C i t y ,  I o w a  w e r e  r e c r u i t e d  f o r  t h i s  s t u d y .  S i x t y - f i v e  w o m e n ,  

5 0  y e a r s  o f  a g e  a n d  o l d e r ,  w e r e  s e l e c t e d  a c c o r d i n g  t o  

s p e c i f i e d  c r i t e r i a  t o  r e p r e s e n t  t h r e e  a g e  g r o u p s ^ .  T h e  

r e f e r e n c e  w o m e n  w e r e  5 0  t o  6 4  y e a r s ,  " y o u n g - o l d "  w o m e n  w e r e  

6 5  t o  8 4  y e a r s  a n d  " o l d - o l d "  w o m e n  w e r e  8 5  y e a r s  o f  a g e  a n d  

o l d e r .  A l l  6 5  p a r t i c i p a n t s  w e r e  m e n t a l l y  a n d  p h y s i c a l l y  

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

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

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

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

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

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

p r e s e n t  i n v e s t i g a t o r .  P a r t i c i p a n t s  w e r e  c a t e g o r i z e d  a c c o r d ­

i n g  t o  d r u g  u s a g e :  n o n - d r u g  u s e r s  a n d  d r u g  u s e r s .  N o n - d r u g  

u s e r s  u s e d  e i t h e r  n o  d r u g s  o r  u s e d  p r e s c r i p t i o n  a n d / o r  n o n ­

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

h a n d ,  u s e d  p r e s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  r e g u ­

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

I S e e  P A R T  1 .  A G E ,  D R U G  U S E  A N D  D I E T A R Y  E F F E C T S  O N  S E R U M  
L I P I D  P R O F I L E S  O F  R U R A L  E L D E R L Y  W O M E N .  
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A l l  p a r t i c i p a n t s  w e r e  i n f o r m e d  v e r b a l l y  a n d  i n  w r i t i n g  

a b o u t  t h e  p u r p o s e ,  p r o c e d u r e  a n d  r i s k s  o f  t h e  s t u d y .  T h e  

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

( A p p e n d i x  A ) .  T h i s  s t u d y  w a s  a p p r o v e d  b y  I o w a  S t a t e  U n i v e r ­

s i t y  C o m m i t t e e  o n  t h e  U s e  o f  H u m a n  S u b j e c t s  i n  R e s e a r c h  

( A p p e n d  i  x  B ) .  

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

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

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

i c e  a n d  t r a n s p o r t e d  t o  t h e  D e p a r t m e n t  o f  F o o d  a n d  N u t r i t i o n  

a t  I o w a  S t a t e  U n i v e r s i t y .  A l i q u o t s  o f  s e r u m  w e r e  p l a c e d  i n  

t e s t  t u b e s ,  l a b e l e d  a n d  s t o r e d  i n  t h e  u l t r a - c o l d  f r e e z e r  a t  

- 7 0 °  C .  B l o o d  s a m p l e s  w e r e  a n a l y z e d  f o r  s e r u m  i m m u n o g l o b u ­

l i n s  ( I g G ,  I g A  a n d  I g M ) ,  s e r u m  a l b u m i n  a n d  t o t a l  s e r u m  

p r o t e i n .  

A n  i m m u n o g l o b u l i n  t e s t  k i t  ( K a l l e s t a d  L a b o r a t o r i e s ,  

A u s t i n ,  T X )  w a s  u s e d  t o  d e t e r m i n e  t h e  c o n c e n t r a t i o n  o f  s e r u m  

i m m u n o g l o b u l i n s  ( I g G ,  I g A  a n d  I g M )  b y  s i n g l e  r a d i a l  

d i f f u s i o n .  A l l  s a m p l e s  w e r e  a n a l y z e d  i n  d u p l i c a t e .  C o n t r o l  

s e r a  a n d  t h r e e  i m m u n o g l o b u l i n  r e f e r e n c e  s e r a  ( K a l l e s t a d  

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

i m m u n o g l o b u l i n .  A f t e r  i n c u b a t i n g  a t  2 3  + .  2 °  C  f o r  4 8  ( I g G  

a n d  I g A )  o r  7 2  h o u r s  ( I g M ) ,  r i n g  d i a m e t e r s  w e r e  m e a s u r e d  t o  

t h e  n e a r e s t  0 . 0 0 0 1  i n c h  u s i n g  a  G a e r t n e r  T o o l m a k e r s  
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M i c r o s c o p e  ( G a e r t n e r  S c i e n t i f i c  C o r p o r a t i o n ,  C h i c a g o ,  I L ) .  

A i l  v a l u e s  w e r e  c o n v e r t e d  t o  m i l l i m e t e r s .  C o n c e n t r a t i o n s  

( m g / d L )  o f  e a c h  o f  t h e  i m m u n o g l o b u l i n s  w e r e  c a l c u l a t e d  f r o m  

t h e  s t a n d a r d  c u r v e s .  

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

u s i n g  a n  a u t o m a t e d  c o l o r i m e t r i c  m e t h o d  ( R o t o  C h e m  I l a ,  

A m e r i c a n  S c i e n t i f i c ,  S c i e n t i f i c  P r o d u c t  D i v i s i o n ,  B a x t e r ,  

D e e r f i e l d ,  I D .  S p e c T r u  B C G  A l b u m i n  R e a g e n t  ( P i e r c e  C h e m i c a l  

C o m p a n y ,  R o c k f o r d ,  I D  a n d  T o t a l  P r o t e i n  R e a g e n t  ( G i l f o r d  

S y s t e m ,  O b e r l i n ,  O H )  w e r e  u s e d  f o r  t h e  a n a l y s e s .  A l l  s a m p l e s  

w e r e  a n a l y z e d  i n  d u p l i c a t e ^ .  

S t a t i s t i c a l  A n a l y s i s  

T h e  S t a t i s t i c a l  A n a l y s i s  S y s t e m  ( S A S  I n s t i t u t e ,  I n c . ,  

C a r y ,  N . C . )  w a s  u s e d  t o  a n a l y z e  t h e  d a t a  ( 4 , 5 ) .  A n a l y s i s  o f  

v a r i a n c e  ( A N O V A ) ,  B o n f e r r o n i ' s  m u l t i p l e  r a n g e  t e s t ,  a n d  

P e a r s o n ' s  c o r r e l a t i o n  c o e f f i c i e n t  w e r e  u s e d  w h e n  a p p r o p r i a t e .  

T h e  s t a t i s t i c a l  p r o b a b i l i t y  o f  p  < 0 . 0 5  w a s  c o n s i d e r e d  t o  b e  

s i g n i f i c a n t .  

^ A n a l y z e d  b y  D o r o t h y  W i l l i a m s ,  M e d i c a l  T e c h n o l o g i s t ,  
V e t e r i n a r y  P a t h o l o g y  D e p a r t m e n t ,  I o w a  S t a t e  U n i v e r s i t y .  
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R E S U L T S  

D a t a  w e r e  o b t a i n e d  o n  2 5  r e f e r e n c e  w o m e n  < 5 0  t o  6 4  

y e a r s ) ,  2 8  " y o u n g - o l d "  ( 6 5  t o  8 4  y e a r s )  a n d  1 2  " o l d - o l d "  

w o m e n  ( 8 5  y e a r s  o f  a g e  o r  o l d e r ) .  E x c e p t  f o r  t h e  " o l d - o l d " ,  

t h e  n u m b e r  o f  d r u g  a n d  n o n - d r u g  u s e r s  w a s  f a i r l y  e q u a l  i n  

e a c h  o f  t h e  t h r e e  a g e  g r o u p s  ( T a b l e  1 ) .  

P a r t i c i p a n t s  m e t  o r  e x c e e d e d  t h e  R e c o m m e n d e d  D i e t a r y  

A l l o w a n c e s  ( R D A s )  ( 6 )  f o r  e n e r g y  a n d  a l l  n u t r i e n t s  e x c e p t  f o r  

f o l a t e  a n d  z i n c  ( A p p e n d i x  D ) .  B e c a u s e  t h e  n u t r i e n t  a n a l y s i s  .  

w a s  b a s e d  o n  o n e  2 4 - h o u r  d i e t a r y  r e c a l l  a n d  b e c a u s e  t h e  

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

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

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

T h e  i m m u n o g l o b u l i n  v a l u e s  f o r  o n e  " y o u n g - o l d "  w o m a n  w e r e  

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

s t a n d a r d  c u r v e .  T h e r e f o r e ,  t h e  t o t a l  n u m b e r  o f  s u b j e c t s  w a s  

6 4 .  B a s e d  o n  t h e  a n a l y s i s  o f  v a r i a n c e ,  s e r u m  I g G  c o n c e n t r a ­

t i o n s  s h o w e d  s i g n i f i c a n t  e f f e c t s  o f  a g e  ( p < 0 . 0 1 ) ,  d r u g  u s e  

( p < 0 . 0 1 )  a n d  a g e  b y  d r u g  u s e  i n t e r a c t i o n  ( p < 0 . 0 1 ) .  B e c a u s e  

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

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

d r u g  u s e  e f f e c t .  T h e  " o l d - o l d "  n o n - d r u g  u s e r s  c o n s i s t e d  o f  

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

r e p r e s e n t a t i v e  o f  t h e  t r u e  e f f e c t s  o f  e i t h e r  a g e  o r  d r u g  u s e .  
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M e a n  s e r u m  I g G  c o n c e n t r a t i o n s  a r e  l i s t e d  i n  T a b l e  2 .  

T h e  m e a n  s e r u m  I g A  l e v e l s  w e r e  s i g n i f i c a n t l y  a f f e c t e d  b y  

a g e  ( p < 0 . 0 1 )  b u t  n o t  b y  d r u g  u s e  o r  a g e  b y  d r u g  u s e  i n t e r ­

a c t i o n .  M e a n  s e r u m  I g A  c o n c e n t r a t i o n s  i n  r e f e r e n c e  w o m e n  

w e r e  s i g n i f i c a n t l y  l o w e r  t h a n  t h e  l e v e l s  f o u n d  i n  " y o u n g - o l d "  

( p < 0 . 0 5 )  a n d  i n  " o l d - o l d "  w o m e n  ( p < 0 . 0 5 ) .  M e a n  s e r u m  I g A  

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

" o l d - o l d "  w o m e n  ( T a b l e  3 b ) .  M e a n  s e r u m  I g M  c o n c e n t r a t i o n s  

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

u s e  i n t e r a c t i o n .  M e a n  v a l u e s  a r e  g i v e n  i n  T a b l e  3 a .  

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

a f f e c t e d  b y  d r u g  u s e  o r  a g e  b y  d r u g  u s e  i n t e r a c t i o n .  A g e  

e f f e c t s ,  h o w e v e r ,  w e r e  s i g n i f i c a n t  ( p < 0 . 0 1 ) .  S e r u m  a l b u m i n  

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

h i g h e r  < p < 0 . 0 1 )  t h a n  t h o s e  l e v e l s  f o u n d  i n  t h e  " y o u n g - o l d "  

a n d  i n  " o l d - o l d "  w o m e n  ( p < 0 . 0 5 ) .  S i m i l a r  m e a n  s e r u m  a l b u m i n  

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

" o l d - o l d "  w o m e n  ( T a b l e  4 ) .  

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

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

h o w e v e r ,  t h e y  w e r e  i n f l u e n c e d  b y  d r u g  u s e  ( p < 0 . 0 5 ) .  N o n -

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

t o t a l  s e r u m  p r o t e i n s  ( 7 3  g / L )  c o m p a r e d  t o  t h e  v a l u e s  o b t a i n e d  

f o r  d r u g  u s e r s  ( 7 1  g / L )  ( T a b l e  4 ) .  

B a s e d  o n  t h e  A N O V A ,  r ^  v a l u e s  f o r  I g G ,  I g A  a n d  I g M  w e r e  
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0 . 2 3 ,  0 . 1 8  a n d  0 . 0 4  r e s p e c t i v e l y .  F o r  s e r u m  a l b u m i n  a n d  

t o t a l  s e r u m  p r o t e i n ,  t h e  r ^  v a l u e s  w e r e  0 . 2 3  a n d  0 . 0 8  r e s p e c ­

t i v e l y .  F a c t o r s  o t h e r  t h a n  a g e ,  d r u g  u s e  o r  a g e  b y  d r u g  u s e  

i n t e r a c t i o n  a c c o u n t  f o r  a b o u t  8 0  p e r c e n t  o f  t h e  v a r i a b i l i t y  

i n  s e r u m  I g G ,  I g A  a n d  s e r u m  a l b u m i n  c o n c e n t r a t i o n s .  F o r  I g M  

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

a c c o u n t  f o r  a b o u t  9 5  p e r c e n t  o f  t h e  v a r i a b i l i t y .  

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

c a n t l y  c o r r e l a t e d  w i t h  e a c h  o t h e r  ( T a b l e  5 ) .  I g G  w a s  s i g ­

n i f i c a n t l y  c o r r e l a t e d  w i t h  t o t a l  s e r u m  p r o t e i n  < r = 0 . 8 4 ,  

p < 0 . 0 1 )  a n d  t h e r e  w a s  a  s i g n i f i c a n t  i n v e r s e  c o r r e l a t i o n  

b e t w e e n  s e r u m  I g A  a n d  s e r u m  a l b u m i n  < r =  - 0 . 2 5 ,  p < 0 . 0 5 .  

T a b l e  5 ) .  

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

t h e  n u t r i e n t s  e x a m i n e d  ( T a b l e  6 ) .  S e r u m  I g M  c o r r e l a t e d  

s i g n i f i c a n t l y  w i t h  e n e r g y  ( r = 0 . 3 0 ,  p < 0 . 0 5 ) ,  p r o t e i n  ( r = 0 . 2 ? ,  

p < 0 . 0 5 ) ,  c a r b o h y d r a t e  ( r = 0 . 3 4 ,  p < 0 . 0 1 )  a n d  c a l c i u m  i n t a k e  

( r = 0 . 3 0 ,  p < 0 . 0 5 ) .  S e r u m  I g G  a n d  n i a c i n  i n t a k e  w e r e  i n v e r s e l y  

c o r r e l a t e d  ( r =  - 0 . 2 6 ,  p < 0 . 0 5 ) .  

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

f a t  ( r = 0 . 3 0 ,  p < 0 . 0 5 ) ,  s a t u r a t e d  f a t  ( r = 0 . 2 7 ,  p < 0 . 0 5 ) ,  o l e i c  

a c i d  ( r = 0 . 2 8 ,  p < 0 . 0 5 ) ,  c h o l e s t e r o l  ( r = 0 . 2 7 ,  p < 0 . 0 5 )  a n d  

s o d i u m  i n t a k e  ( r = 0 . 2 7 ,  p < 0 . 0 5 > .  T o t a l  s e r u m  p r o t e i n  a n d  

n i a c i n  i n t a k e  c o r r e l a t e d  i n v e r s e l y  ( r =  - 0 . 2 4 ,  p < 0 . 0 5 ) .  S e r u m  
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. p r o t e i n s  w e r e  n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  e n e r g y  o r  

w i t h  a n y  o f  t h e  o t h e r  n u t r i e n t s  ( T a b l e  7 > .  
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D I S C U S S I O N  

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

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

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

c o n c e n t r a t i o n s .  B u c k l e y  a n d  D o r s e y  ( 7 )  r e p o r t e d  t h a t  m e a n  

I g A  c o n c e n t r a t i o n s  w e r e  2 4 %  h i g h e r  i n  w h i t e  m a l e s  c o m p a r e d  

w i t h  w h i t e  f e m a l e s  a n d  m e a n  I g M  l e v e l s  w e r e  1 1 %  l o w e r  i n  

w h i t e  m a l e s  c o m p a r e d  w i t h  w h i t e  f e m a l e s .  N o  s e x  d i f f e r e n c e s  

i n  m e a n  s e r u m  I g G  c o n c e n t r a t i o n s  w e r e  o b s e r v e d  f o r  t h e  8 1 9  

m a l e  a n d  f e m a l e  s u b j e c t s ,  o n e  t o  9 2  y e a r s ,  w h o  w e r e  s t u d i e d  

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

D w o r s k y  a n d  c o - w o r k e r s  ( 8 ) ,  o n  t h e  o t h e r  h a n d ,  f o u n d  n o  

s t a t i s t i c a l l y  s i g n i f i c a n t  s e x  d i f f e r e n c e s  i n  s e r u m  I g G ,  I g A  

o r  I g M  c o n c e n t r a t i o n s  i n  1 9  m a l e  a n d  f e m a l e  p a r t i c i p a n t s  

a g e d  8 3  t o  1 0 4  y e a r s .  B u c k l e y  a n d  D o r s e y  ( 9 )  r e p o r t e d  n o  s e x  

d i f f e r e n c e  i n  s e r u m  i m m u n o g l o b u l i n  l e v e l s  i n  t h e  8 1 1  h e a l t h y  

i n d i v i d u a l s  a g e d  b i r t h  t o  9 2  y e a r s .  

S e v e r a l  i n v e s t i g a t o r s  d i d  n o t  a n a l y z e  s e r u m  i m m u n o ­

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

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

o f  t h e  e l d e r l y  p e r s o n s  w h o  w e r e  s t u d i e d  ( 1 0 - 1 3 ) .  

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

b e e n  f o u n d  b y  s o m e  r e s e a r c h e r s  ( 7 , 9 , 1 0 , 1 2 , 1 3 ) ,  w h i l e  o t h e r s  

d i d  n o t  f i n d  a n  a g e  e f f e c t  ( 8 , 1 1 ) .  B e c a u s e  s e v e r a l  o f  t h e  
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i n v e s t i g a t o r s  w f i o  r e p o r t e d  a  s i g n i f i c a n t  a g e  e f f e c t  d i d  n o t  

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

t o  c o m p a r e  o u r  r e s u l t s  w i t h  t h e i r  d a t a .  

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

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

s e r u m  c o n c e n t r a t i o n s  i n  m g / d L  w e r e :  I g G  1 0 5 5 ,  I g A  2 0 1  a n d  

I g I M  7 6  f o r  t h e  4 7  w o m e n  a g e d  6 5  t o  9 2  y e a r s .  I n  o u r  s t u d y ,  

m e a n  s e r u m  i m m u n o g l o b u l i n  c o n c e n t r a t i o n s  w e r e  h i g h e r  ( I g G  

1 1 1 0  m g / d L ,  I g A  2 1 4  m g / d L ,  I g M  1 5 9  m g / d L )  t h a n  t h e  v a l u e s  

f o u n d  b y  N o r b e r g .  F o r  a l l  p a r t i c i p a n t s ,  m e a n  s e r u m  

i m m u n o g l o b u l i n  c o n c e n t r a t i o n s  w e r e  w i t h i n  n o r m a l  l i m i t s  ( 1 4 ) .  

T h e  m e a n  c o n c e n t r a t i o n  o f  s e r u m  a l b u m i n  i n  t h e  

r e f e r e n c e  w o m e n  ( 4 . 2  g / d L )  w a s  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  

v a l u e s  f o r  t h e  " y o u n g - o l d "  ( 4 . 0  g / d L )  a n d  t h e  " o l d - o l d "  w o m e n  

( 3 . 9  g / d L ) .  S h e r m a n  a n d  a s s o c i a t e s  ( 1 5 )  r e p o r t e d  a  m e a n  

s e r u m  a l b u m i n  c o n c e n t r a t i o n  o f  4 . 1  g / d L  f o r  2 7  w o m e n  a g e d  7 2  

t o  9 5  y e a r s .  

N o  e f f e c t s  o f  a g e  o r  a g e  b y  d r u g  u s e  i n t e r a c t i o n  w e r e  

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

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

c o n c e n t r a t i o n s  ( 7 3  g / L )  c o m p a r e d  w i t h  t h o s e  w o m e n  w h o  u s e d  

d r u g s  ( 7 1  g / L ) .  T h e s e  t r e n d s  s u g g e s t  t h a t  t h e  d r u g s  u s e d  b y  

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

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

w i t h  e a c h  o t h e r .  S e r u m  I g G ,  h o w e v e r ,  c o r r e l a t e d  s i g n i f i c a n t -
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] y  w i t h  t o t a l  s e r u m  p r o t e i n ,  a n d  s e r u m  I q A  c o r r e l a t e d  

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

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

c o r r e l a t i o n  b e t w e e n  s e r u m  I g G  a n d  t o t a l  s e r u m  p r o t e i n  

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

c o m p o n e n t .  T h e  s i g n i f i c a n t  i n v e r s e  r e l a t i o n s h i p  b e t w e e n  

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

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

p e r s o n s .  B o d g e n  a n d  a s s o c i a t e s  < l é )  r e p o r t e d  t h a t  m o n o ­

n u c l e a r  c e l l  z i n c  l e v e l s  a n d  p l a t e l e t  z i n c  c o n c e n t r a t i o n s  

w e r e  s i g n i f i c a n t l y  d e c r e a s e d  i n  t h e  1 0 0  e l d e r l y  i n d i v i d u a l s ,  

6 0  t o  8 9  y e a r s  o f  a g e ,  w h o  e i t h e r  d i d  n o t  r e s p o n d  o r  w h o  

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

T h e s e  r e s u l t s  s u g g e s t  t h a t  z i n c  s t a t u s  m a y  a f f e c t  c e l l -

m e d i a t e d  i m m u n i t y  i n  e l d e r l y  i n d i v i d u a l s .  

G o o d w i n  a n d  G a r r y  ( 1 7 ) ,  o n  t h e  o t h e r  h a n d ,  d i d  n o t  f i n d  

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

i m m u n e  f u n c t i o n  i n  a  r e c e n t  s t u d y  o f  2 3 0  e l d e r l y  m a l e s  a n d  

f e m a l e s ,  6 5  t o  9 4  y e a r s .  I m m u n e  f u n c t i o n  w a s  a s s e s s e d  b y  

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

o f  s p e c i f i c  s e r u m  c o n s t i t u e n t s  b u t  n o t  s e r u m  i m m u n o g l o b u l i n s .  

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

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

b l o o d  f o r  v i t a m i n s  A ,  B j 2 j  C ,  D ,  E ,  r i b o f l a v i n ,  f o l a t e ,  i r o n ,  

c o p p e r  a n d  z i n c .  S e r u m  a l b u m i n  a n d  t o t a l  s e r u m  p r o t e i n  w e r e  
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n o t  a n a l y z e d .  

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

i m m u n e  - f u n c t i o n  a n d  m a l n u t r i t i o n .  I m m u n e  f u n c t i o n  i s  

i m p a i r e d  i n  p e r s o n s  w i t h  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  < 1 8 , 1 9 ) .  

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

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

t h e  w o m e n  ( 1 4 ) .  E x c e p t  f o r  f o l a t e  a n d  z i n c ,  m e a n  n u t r i e n t  

i n t a k e s  m e t  o r  e x c e e d e d  t h e  R D A s  f o r  a l l  p a r t i c i p a n t s .  

B e c a u s e  d i e t a r y  i n t a k e  w a s  b a s e d  o n  o n e  2 4 - h o u r  d i e t a r y  

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

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

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

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

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

a c c e p t a b l e  n u t r i t i o n a l  s t a t u s .  

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

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

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

c o r r e l a t e  w i t h  d i e t a r y  d a t a  b e c a u s e  t h e  " u s u a l  i n t a k e "  i s  

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

a v a i l a b l e  d i e t a r y  m e t h o d s .  
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I M P L I C A T I O N S  

I m m u n o c o m p e t e n c e  a s  a  - f u n c t i o n a l  t e s t  o f  n u t r i t i o n a l  

s t a t u s  w a s  e x p l o r e d  i n  a  s t u d y  o f  6 5  w e l l  e l d e r l y  w o m e n  a g e d  

5 2  t o  9 2  y e a r s .  C o n c e n t r a t i o n s  o f  s e r u m  i m m u n o g l o b u l i n s  

( I g G ,  I g A  a n d  I g M ) ,  a l b u m i n  a n d  t o t a l  p r o t e i n s  w e r e  w i t h i n  

n o r m a l  l i m i t s .  A  s i g n i f i c a n t  d i r e c t  c o r r e l a t i o n  b e t w e e n  

s e r u m  I g G  c o n c e n t r a t i o n  ( t h e  p r e d o m i n a n t  i m m u n o g l o b u l i n )  a n d  

t o t a l  s e r u m  p r o t e i n  s u g g e s t s  t h a t  I g G  m a y  b e  u s e d  a s  a n  i n d e x  

o f  p r o t e i n  s t a t u s .  C o m p a r e d  t o  t o t a l  s e r u m  p r o t e i n ,  s e r u m  

a l b u m i n  i s  a  b e t t e r  i n d e x  o f  p r o t e i n  s t a t u s .  I n  o u r  s t u d y ,  

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

w e r e  n o t  c l e a r - c u t .  

T h e  l a c k  o f  c o r r e l a t i o n  b e t w e e n  b i o c h e m i c a l  m a r k e r s  a n d  

d i e t a r y  i n t a k e  i s  w e l l  d o c u m e n t e d  i n  t h e  l i t e r a t u r e .  C u r r e n t  

d i e t a r y  m e t h o d o l o g y  f a i l s  t o  m e a s u r e  t h e  " u s u a l  i n t a k e "  o f  

i n d i v i d u a l s .  S e v e r a l  r a n d o m  2 4 - h o u r  d i e t a r y  r e c a l l s  o v e r  a  

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

i n d i v i d u a l s  u s u a l  e a t i n g  p a t t e r n .  P e r s o n a l  i n t e r v i e w s  b y  t h e  

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

c o m p e t e n c y  o f  t h e  e l d e r l y  p e o p l e .  

A g e ,  d r u g  u s e ,  a n d  a g e  b y  d r u g  u s e  i n t e r a c t i o n  a c c o u n t e d  

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

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

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

w o m e n .  A  l a r g e r  s a m p l e  s i z e ,  e s p e c i a l l y  i n  t h e  " o l d - o l d "  

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

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

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

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

i d e n t i f i e d .  B i o c h e m i c a l  m a r k e r s  o f  i m m u n o c o m p e t e n c e  f o r  t h e  

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

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

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

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

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

n u t r i t i o n  a n d  i m m u n e  f u n c t i o n .  
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T a b l e  1 .  A g e  g r o u p s  a n d  d r u g  u s a g e  o f  p a r t i c i p a n t s  

d r u g  u s a g e *  

n o n - d r u g  u s e r s  d r u g  u s e r s  

( n o . = 3 1 )  ( n o . = 3 4 )  

n o .  

a g e  g r o u p s ^  

r e f e r e n c e  1 3  

" y o u n g - o l d  1 6  

" o l d - o l d "  2  

t o t a l  3 1  

%  n o .  ' / .  

5 2  1 2  4 8  

5 7  1 2  4 3  

1 7  1 0  S 3  

4 8  3 4  5 2  

^ N o n - d r u g  u s e r s ;  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  p r e ­
s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y .  D r u g  
u s e r s :  w o m e n  w h o  u s e  p r e s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  
d r u g s  r e g u l a r l y  ( d a i l y )  e x c l u d i n g  v i t a m i n s ,  m i n e r a l s  o r  e y e  
d r  o p  s .  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n ;  r e f e r e n c e =  5 0 - 6 4  y r s ,  
" y o u n g - o l d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  
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T a b l e  2 .  M e a n  s e r u m  I q G  c o n c e n t r a t i o n s  

n o .  I q G  

r e f e r e n c e *  

n o n - d r u g  u s e r s ' ^  1 3  

d r u g  u s e r s  

" y o u n g - o 1 d "  

n o n - d r u g  u s e r s  

d r u g  u s e r s  

" o l d - o l d "  

n o n - d r u g  u s e r s  

d r u g  u s e r s  

1 2  

16 

12  

1 0  

g / L  

1 0 . 8 2  +  0 . 7 5  

9 . 7 7  +  0 . 3 9  

1 2 . 1 0  +  1 . 4 8  

1 0 . 9 8  +  0 . 5 2  

1  6  .  3 3  2  . 9 7  

1 0 . 5 9  +  0 . 6 9  

** 

( m g / d L )  

( 1 0 8 0  +  7 5 )  

<  9 7 7  +  3 9 )  

( 1 2 1 0  +  1 4 8 )  

( 1 0 9 8  +  5 2 )  

( 1 6 3 3  +  2 9 7 )  

( 1 0 5 9  +  6 9 )  

® N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  
" y o u n g - o 1 d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  O n e  o u t ­
l i e r  i n  t h e  " y o u n g - o l d  g r o u p ,  3 3 . 1 6  g / L  ( 3 3 1 6  m g / d L ) ,  w a s  
n o t  i n c l u d e d  i n  t h e  a n a l y s i s .  

' • ' N o n - d r u g  u s e r s ;  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  p r e ­
s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y .  O n e  
o u t l i e r ,  3 3 . 1 6  g / L  ( 3 3 1 6  m g / d L ) ,  w a s  n o t  i n c l u d e d  i n  t h e  
a n a l y s i s .  D r u g  u s e r s :  w o m e n  w h o  u s e  p r e s c r i p t i o n  a n d / o r  
n o n p r e s c r i p t i o n  d r u g s  r e g u l a r l y  ( d a i l y )  e x c l u d i n g  v i t a m i n s ,  
m i n e r a l s  o r  e y e  d r o p s .  

* * M e a n  + .  s t a n d a r d  e r r o r  o f  t h e  m e a n .  V a l u e s  a r e  g i v e n  
i n  S I  u n i t s  ( g / L )  a n d  i n  t r a d i t i o n a l  u n i t s  ( m g / d L ) .  A N O V A  
i n d i c a t e d  a  s i g n i f i c a n t  a g e  ( p < 0 . 0 1 ) ,  d r u g  u s e  ( p < 0 . 0 1 )  a n d  
a g e  b y  d r u g  u s e  i n t e r a c t i o n  ( p < 0 . 0 1 ) .  
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T a b l e  3 a .  M e a n  s e r u m  i m m u n o g l o b u l i n  c o n c e n t r â t i o n s - I g M  

n o ,  I Q M  

a g e  g r o u p s .  

r e f e r e n c e  

" y o u n g - o l d '  

" o 1 d - o l d "  

t o t a l  

d r u g  u s a g e ^  

n o n — d r u g  
u s e r s  

d r u g  u s e r s  

2 5  

2 7  

12 

64 

30 

3 4  

g / L  

1 . 7 3  +  0 . 1 5 b  

1 . 5 0  +  0 . 1 3  

1 . 5 2  +  0 . 1 9  

1 . 5 9  +  0 . 0 9  

1 . 5 9  +  0 . 1 3  

1 . 5 9  +  0 . 1 2  

<  m g / d L )  

( 1 7 3  +  1 5 )  

( 1 5 0  +  1 3 )  

( 1 5 2  +  1 9 )  

( 1 5 9  +  9 )  

( 1 5 9  +  1 3 )  

( 1 5 9  +  1 2 )  

* N o n - i n s t i t u t i o n a l  i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  
" y o u n g - o l d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  O n e  o u t ­
l i e r ,  0 . 2 6  g / L  ( 2 5  m g / d L ) ,  w a s  n o t  i n c l u d e d  i n  t h e  a n a l y s i s .  

^ M e a n  + .  S . E . M .  V a l u e s  a r e  g i v e n  i n  S I  u n i t s  ( g / L )  a n d  
i n  t r a d i t i o n a l  u n i t s  ( m g / d L ) .  

^ N o n - d r u g  u s e r s :  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  p r e ­
s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y .  O n e  
o u t l i e r ,  0 . 2 6  g / L  ( 2 6  m g / d L ) ,  w a s  n o t  i n c l u d e d  i n  t h e  
a n a l y s i s .  D r u g  u s e r s :  w o m e n  w h o  u s e  p r e s c r i p t i o n  a n d / o r  
n o n p r e s c r i p t i o n  d r u g s  r e g u l a r l y  ( d a i l y )  e x c l u d i n g  v i t a m i n s ,  
m i n e r a l s  o r  e y e  d r o p s .  
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T a b l e  3 b .  M e a n  s e r u m  i m m u n o g l o b u l i n  c o n c e n t r â t i o n s - I g A  

n o .  I  o A  

a g e  g r o u p s *  

r e f e r e n c e  

" y o u n g - o l d "  

" o l d - o l d "  

t o t a l  

d r u g  u s a g e ^  

n o n — d r u g  
u s e r s  

d r u g  u s e r s  

2 5  

2 7  

12 

6 4  

3 0  

3 4  

g / L  

1 . 7 9  +  0 . 1 5  *1 

2 . 3 1  +  0 . 2 0 %  

2 . 5 1  +  0 . 2 5 %  

2 . 1 4  +  0 . 1 2  

2 . 1 0  +  0 . 1 5  

2 . 1 9  +  0 . 1 8  

( m g / d L )  

( 1 7 9  +  1 5 )  

( 2 3 1  +  2 0 )  

( 2 5 1  +  2 5 )  

( 2 1 4  +  1 2 )  

( 2 1 0  +  1 5 )  

( 2 1 9  +  1 8 )  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  
" y o u n g - o l d " =  6 5 - 8 4  y r s  a n d  " o l d - o l d " =  8 5 - 9 2  y r s .  O n e  o u t ­
l i e r  i n  t h e  " y o u n g - o l d "  g r o u p ,  - 0 . 2 6  g / L  ( - 2 6  m g / d L ) ,  w a s  
n o t  i n c l u d e d  i n  t h e  a n a l y s i s .  

^ N o n - d r u g  u s e r s :  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  o r  
w h o  u s e  p r e - s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  o c c a ­
s i o n a l l y .  O n e  o u t l i e r ,  - 0 . 2 6  g / L  ( - 2 6  m g / d L ) ,  w a s  n o t  
i n c l u d e d  i n  t h e  a n a l y s i s .  D r u g  u s e r s :  w o m e n  w h o  u s e  p r e ­
s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  r e g u l a r l y  ( d a i l y )  
e x c l u d i n g  v i t a m i n s ,  m i n e r a l s  o r  e y e  d r o p s .  

* M e a n  +  s t a n d a r d  e r r o r  o f  t h e  m e a n .  V a l u e s  a r e  g i v e n  
i n  S I  u n i t s  ( g / L )  a n d  i n  t r a d i t i o n a l  u n i t s  ( m g / d L ) .  M e a n s  
w i t h i n  t h e  s a m e  c o l u m n  h a v i n g  d i f f e r e n t  n u m e r i c a l  s u p e r ­
s c r i p t s  d i f f e r  s i g n i f i c a n t l y  ( p < 0 . 0 5 )  u s i n g  B o n f e r r o n i ' s  
t e s t .  M e a n s  w i t h  t h e  s a m e  n u m e r i c a l  s u p e r s c r i p t  a r e  n o t  
s i g n i f i c a n t l y  d i f f e r e n t .  
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T a b l e  4 .  M e a n  s e r u m  a l b u m i n  a n d  t o t a l  s e r u m  p r o t e i n  c o n c e n t r a t i o n s  

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

a g e  g r o u p s *  
g / L  ( g / d L )  g / L  ( g / d L )  

a g e  g r o u p s *  

r e f e r e n c e  2 5  4 2  l l  ( 4 . 2  + 0  . 1 )  7 2  + 1  ( 7 . 2  0 . 1 )  

" y o u n g - o l d "  2 8  4 0  < 1 * * 2  ( 4 . 0  < 0  . 1 )  7 2  +_ 1  ( 7 . 2  0 . 1 )  

" o l d - o l d "  1 2  3 9  1 * 2  ( 3 . 9  _+ 0  .  1  )  7 2  1  ( 7 . 2  + 0 . 1 )  

t o t a l  6 5  4 0  + < 1  ( 4 , 0  < 0  .  1  >  7 2  1  ( 7 . 2  0 . 1 )  

d r u g  u s a g e ^  

n o n - d r u g  u s e r s  3 1  4 0  < 1  ( 4 . 0  + < 0  .  1  )  7 3  + 1 * 1  ( 7 . 3  0 . 1 )  

d r u g  u s e r s  3 4  4 0  + < 1  ( 4 . 0  + < 0  .  1  )  7 1  + l 2  ( 7 . 1  0 . 1 )  

^ N o n - i n s t i t u t i o n a l i z e d  w o m e n :  r e f e r e n c e =  5 0 - 6 4  y r s ,  " y o u n g - o 1 d " =  6 5 - 8 4  y r s  
a n d  " o 1 d - o l d " =  8 5 - 9 2  y r s .  

^ " N o n - d r u g  u s e r s :  w o m e n  w h o  u s e  n o  d r u g s  o r  w h o  u s e  p r e s c r i p t i o n  a n d / o r  n o n  
p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y .  D r u g  u s e r s ;  w o m e n  w h o  u s e  p r e s c r i p t i o n  o r  n o n  
d r u g s  r e g u l a r l y  ( d a i l y )  e x c l u d i n g  v i t a m i n s ,  m i n e r a l s  o r  e y e  d r o p s .  
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M e a n  +  s t a n d a r d  e r r o r  o f  t h e  m e a n .  V a l u e s  a r e  g i v e n  i n  S I  u n i t s  ( g / L )  
a n d  i n  t r a d i t i o n a l  u n i t s  ( g / d L ) .  M e a n s  w i t h i n  t h e  s a m e  c o l u m n  h a v i n g  d i f f e r e n t  
n u m e r i c a l  s u p e r s c r i p t s  d i f f e r  s i g n i f i c a n t l y  u s i n g  B o n f e r o n n i ' s  t e s t .  M e a n s  
w i t h  t h e  s a m e  n u m e r i c a l  s u p e r s c r i p t  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  

* * M e a n  ±  s t a n d a r d  e r r o r  o f  t h e  m e a n .  V a l u e s  a r e  g i v e n  i n  S I  u n i t s  ( g / L )  
a n d  i n  t r a d i t i o n a l  u n i t s  ( g / d L ) .  M e a n s  w i t h i n  t h e  s a m e  c o l u m n  h a v i n g  d i f f e r e n t  
n u m e r i c a l  s u p e r s c r i p t s  d i f f e r  s i g n i f i c a n t l y  u s i n g  B o n f e r o n n i ' s  t e s t .  M e a n s  
w i t h  t h e  s a m e  n u m e r i c a l  s u p e r s c r i p t  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  
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T a b l e  5 .  C o r r e l a t i o n s  b e t w e e n  s e r u m  i m m u n o g l o b u l i n s  a n d  

s e r u m  p r o t e i n s  

s e r u m  s e r u m  s e r u m  

I  g G  I g A  I g M  

s e r u m  
i m m u n o g l o b u  l i n s  

I g G  1 . 0 0  0 . 0 3  - 0 . 1 3  

I g A  0 . 0 3  1 . 0 0  0 . 0 8  

I g M  - 0 . 1 3  0 . 0 8  1 . 0 0  

s e r u m  p r o t e i n s  

a l b u m i n  - 0 . 2 0  - 0 . 2 5 *  - 0 . 0 8  

t o t a l  p r o t e i n  0 . 8 4 * *  - 0 . 0 1  - 0 . 0 6  

* p < 0 . 0 5  u s i n g  P e a r s o n ' s  C o r r e l a t i o n  C o e f f i c i e n t .  

* * p < 0 . 0 1  u s i n g  P e a r s o n ' s  C o r r e l a t i o n  C o e f f i c i e n t .  
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. T a b l e  6 .  C o r r e l a t i o n s  b e t w e e n  s e r u m  i m m u n o g l o b u l i n s  a n d  

d i e t a r y  i n t a k e  

s e r u m  s e r u m  s e r u m  

d i e t a r y  i n t a k e *  1 9 6  I g A  I g M  

e n e r g y  - 0 . 1 1  - 0 . 1 2  0 . 3 0 *  

p r o t e i n  - 0 . 1 8  0 . 0 0  0 . 2 9 *  

c a r b o h y d r a t e  - 0 . 0 7  - 0 . 0 6  '  0 . 3 4 * *  

n i a c i n  - 0 . 2 6 *  - 0 . 1 3  0 . 1 7  

c a l c i u m  - 0 . 0 1  0 . 0 8  0 . 3 0 *  

* N o  s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  
i m m u n o g l o b u l i n s  a n d  t o t a l  f a t ,  s a t u r a t e d  f a t t y  
a c i d ,  l i n o l e i c  a c i d ,  p h o s p h o r u s ,  i r o n ,  s o d i u m ,  1  i n o l e i c  
v i t a m i n  A ,  t h i a m i n ,  r i b o f l a v i n  
z i n c  o r  f o l a t e  i n t a k e .  

a s c o r b i c  a c i d .  

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

p < 0 . 0 5  u s i n g  P e a r s o n ' s  C o r r e l a t i o n  C o e f f i c i e n t  

* * p < 0 . 0 1  u s i n g  P e a r s o n ' s  C o r r e l a t i o n  C o e f f i c i e n t .  
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• T a b l e  7 .  C o r r e l a t i o n s  b e t w e e n  s e r u m  p r o t e i n s  a n d  d i e t a r y  

i  n  t a k e  

d i e t a r y  i n t a k e *  

s e r u m  

a l  b u m  i  n  

t o t a l  s e r u m  

p r o t e  i  n  

t o t a l  f a t  

s a t u r a t e d  f a t  

o l e i c  a c i d  

c h o l e s t e r o l  

n i a c i n  

s o d  i  u m  

0 . 3 0 *  

0 . 2 7 *  

0 .28* 

0 . 2 7 *  

0  . 0 3  

0  . 2 7  * 

0 . 0 1  

0  . 0 8  

< 0 . 0 1  

- 0 . 0 2  

- 0 . 2 4 *  

< - 0 . 0 1  

* N o  s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  b e t w e e n  
s e r u m  p r o t e i n s  a n d  e n e r g y ,  p r o t e i n ,  l i n o l e i c  a c i d ,  c a r b o h y ­
d r a t e ,  c a l c i u m ,  p h o s p h o r u s ,  i r o n ,  p o t a s s i u m ,  v i t a m i n  A ,  
t h i a m i n ,  r i b o f l a v i n ,  a s c o r b i c  a c i d ,  z i n c  o r  f o l a t e  i n t a k e .  
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S U M M A R Y  A N D  D I S C U S S I O N  

L i m i t e d  r e s e a c h  i n f o r m a t i o n  i s  a v a i l a b l e  o n  t h e  

" o l d - o l d "  w o m e n ,  8 5  y e a r s  a n d  o l d e r .  A  r e s e a r c h  s t u d y  w a s  

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

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

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

C i t y ,  I o w a  w a s  c h o s e n  a s  t h e  r e s e a r c h  s i t e .  

S i . x t y - f i v e  f e m a l e s ,  5 0  t o  8 5  y e a r s  o f  a g e  a n d  o l d e r ,  

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

t h r e e  a g e  g r o u p s :  r e f e r e n c e  w o m e n  ( 5 0 - 6 4  y e a r s ) ,  " y o u n g - o l d "  

( 6 5 - 8 4  y e a r s )  a n d  " o l d - o l d "  w o m e n  ( 8 5  y e a r s  a n d  o l d e r ) .  A l l  

p a r t i c i p a n t s  w e r e  m e n t a l l y  a l e r t ,  s u f f i c i e n t l y  a r t i c u l a t e  a n d  

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

f r o m  a n y  o v e r t  d i s e a s e  a n d  w e r e  n o t  t a k i n g  a n y  m e d i c a t i o n s  

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

W h i t e  a n d  p o s t - m e n o p a u s a l .  

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

t i o n ,  h e i g h t  a n d  w e i g h t  h i s t o r y  w e r e  o b t a i n e d  t h r o u g h  a  

p e r s o n a l  i n t e r v i e w .  P a r t i c i p a n t s  w e r e  c a t e g o r i z e d  a s  d r u g  

u s e r s  o r  n o n - d r u g  u s e r s .  D r u g  u s e r s  u s e d  p r e s c r i p t i o n  a n d / o r  

n o n - p r e s c r i p t i o n  d r u g s  o c c a s i o n a l l y  o r  n o t  a t  a l l .  D r u g  

u s e r s  t o o k  p r e s c r i p t i o n  a n d / o r  n o n - p r e s c r i p t i o n  d r u g s  d a i l y  

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

A  f a s t i n g  b l o o d  s a m p l e  w a s  o b t a i n e d  b y  v e n i p u n c t u r e  f r o m  
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e a c h  p a r t i c i p a n t .  S e r u m  s a m p l e s  w e r e  a n a l y z e d  f o r  t o t a l  

c h o l e s t e r o l ,  h i g h  d e n s i t y  l i p o p r o t e i n  c h o l e s t e r o l  ( H D L - C ) ,  

t r i g l y c e r i d e ,  i m m u n o g l o b u l i n s  ( I g G ,  I g A ,  I g M ) ,  a l b u m i n  a n d  

t o t a l  p r o t e i n .  L o w  d e n s i t y  l i p o p r o t e i n  c h o l e s t e r o l  ( L D L - C )  

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

T h e  s e r u m  l i p i d  p r o f i l e s  o f  t h e  6 5  p a r t i c i p a n t s  w e r e  

e x a m i n e d  i n  P a r t  1  o f  t h i s  d i s s e r t a t i o n .  T h e  m e a n  s e r u m  

c o n c e n t r a t i o n s  o f  t o t a l  c h o l e s t e r o l ,  L D L - C ,  H D L - C  a n d  t r i ­

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

a g e  b y  d r u g  u s e  i n t e r a c t i o n .  S o m e  i n v e s t i g a t o r s  h a v e  s h o w n  

a g e  e f f e c t s  o n  s e r u m  l i p i d s  ( 4 2 , 4 3 , 4 4 )  w h i l e  o t h e r s  r e p o r t e d  

n o  a g e  e f f e c t s  ( 5 3 , 5 4 ) .  

B a s e d  o n  t h e  g u i d e l i n e s  d e v e l o p e d  b y  t h e  N a t i o n a l  H e a r t ,  

L u n g  a n d  B l o o d  I n s t i t u t e  a n d  t h e  N a t i o n a l  I n s t i t u t e s  o f  

H e a l t h  O f f i c e  o f  M e d i c a l  A p p l i c a t i o n s  o f  R e s e a r c h  C o n s e n s u s  

D e v e l o p m e n t  C o n f e r e n c e  o n  L o w e r i n g  B l o o d  C h o l e s t e r o l  t o  

P r e v e n t  H e a r t  D i s e a s e  R i s k  ( 6 5 ) ,  t h e  w o m e n  i n  o u r  s t u d y  w i t h  

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

r i s k  c a t e g o r y .  O t h e r  r e s e a r c h  s t u d i e s  h a v e  s u g g e s t e d  t h a t  

t h e  t o t a l  c h o l e s t e r o l  t o  H D L - C  r a t i o  i s  a  b e t t e r  p r e d i c t o r  o f  

h e a r t  d i s e a s e  r i s k  i n  o l d e r  p e r s o n s  t h a n  t o t a l  c h o l e s t e r o l  

a l o n e  ( 4 3 , 6 6 ) .  F o r  t h e  w o m e n  o b s e r v e d  i n  o u r  s t u d y ,  t h e  u s e  

o f  t h i s  r a t i o  r e d u c e d  t h e  a g e - a d j u s t e d  r a t e  o f  h e a r t  d i s e a s e  

r i s k  t o  5 6  p e r  1 0 0 0 .  L i f e - s t y l e  f a c t o r s  n e e d  t o  b e  

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

D i e t a r y  r e c o r d s  i n d i c a t e d  a  m e a n  e n e r g y  f r o m  f a t  i n t a k e  

o f  2 9 % ,  a  P : S  r a t i o  o f  0 . 5 1  a n d  a  d i e t a r y  c h o l e s t e r o l  i n t a k e  

o f  1 9 3  m g  p e r  d a y .  T h e  P ; S  r a t i o  i s  s i m i l a r  t o  t h a t  o f  t h e  

a v e r a g e  A m e r i c a n  d i e t  w h i l e  t h e  m e a n  e n e r g y  f r o m  f a t  a n d  t h e  

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

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

L o w e r i n g  B l o o d  C h o l e s t e r o l  t o  P r e v e n t  H e a r t  D i s e a s e  ( 6 5 ) .  I n  

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

c o r r e l a t e  w i t h  t h e  d i e t a r y  l i p i d s .  T h e  l a c k  o f  c o r r e l a t i o n s  

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

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

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

d i e t a r y  i n t a k e " .  

I n f o r m a t i o n  o n  h e a l t h  r e l a t e d  p r a c t i c e s  i n d i c a t e d  t h a t  

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

a l c o h o l .  M a n y  o f  t h e  w o m e n  c l a i m e d  t h a t  t h e y  e x e r c i s e d  

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

i n  a  p r e d o m i n a n t l y  N o r w e g i a n  c o m m u n i t y .  I t  i s  p o s s i b l e  t h a t  

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

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

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

h e a l t h - r e l a t e d  r i s k  f a c t o r s ,  t h e  l i f e s t y l e  p r a c t i c e s  o f  t h e s e  

w o m e n  n e e d  t o  b e  q u a n t i f i e d .  

I n  P a r t  2  o f  t h i s  d i s s e r t a t i o n ,  d a t a  o n  s e r u m  
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i m m u n o g l o b u l i n  c o n c e n t r a t i o n s  a r e  p r e s e n t e d  a n d  d i s c u s s e d .  

S e r u m  i m m u n o g l o b u l i n  v a l u e s  f o r  o n e  " y o u n g - o l d "  p a r t i c i p a n t  

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

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

p r e s e n t e d  f o r  t h e  r e m a i n i n g  6 4  p a r t i c i p a n t s .  

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

i m m u n e  f u n c t i o n  a r e  f e w  i n  n u m b e r  a n d  o f t e n  d i f f i c u l t  t o  

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

e f f e c t  o n  s e r u m  i m m u n o g l o b u l i n  c o n c e n t r a t i o n s  ( 2 3 , 3 3 - 3 6 ) ,  

o t h e r s  s h o w e d  a n  a b s e n c e  o f  a g e - r e l a t e d  e f f e c t s  o n  s e r u m  

i m m u n o g l o b u l i n s  i n  e l d e r l y  i n d i v i d u a l s  ( 3 7 , 3 8 ) .  M a n y  o f  t h e  

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

p o s s i b l y  d r u g  u s e .  

M e a n  c o n c e n t r a t i o n s  o f  s e r u m  I g 6  a n d  I g A  w e r e  a f f e c t e d  

b y  a g e  i n  o u r  s t u d y .  S e r u m  I g G  c o n c e n t r a t i o n s  w e r e  a l s o  

s i g n i f i c a n t l y  a f f e c t e d  b y  d r u g  u s e  a n d  a g e  b y  d r u g  u s e  

i n t e r a c t i o n .  B e c a u s e  o f  t h e  i n t e r a c t i o n ,  i t  i s  n o t  p o s s i b l e  

t o  s e p a r a t e  t h e  t r u e  a g e  e f f e c t s  f r o m  t h e  t r u e  d r u g  u s e  

e f f e c t s  o n  s e r u m  I g G .  

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

c o r r e l a t e d  w i t h  t o t a l  s e r u m  p r o t e i n .  S i n c e  I g G  i s  t h e  

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

b e t w e e n  I g G  a n d  t o t a l  s e r u m  p r o t e i n  s u g g e s t s  t h a t  I g G  m a y  b e  

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

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

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

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

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

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

n u t r i e n t s .  B e c a u s e  d i e t a r y  i n t a k e  w a s  b a s e d  o n  o n e  2 4 - h o u r  

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

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

m a r k e r s  o f  n u t r i t i o n a l  s t a t u s ,  t h e  s i g n i f i c a n t  c o r r e l a t i o n s  

b e t w e e n  s o m e  n u t r i e n t s  a n d  s e r u m  i m m u n o g l o b u l i n s  a n d  

p r o t e i n s  a r e  d i f f i c u l t  t o  i n t e r p r e t .  A d d i t i o n a l  d i e t a r y  d a t a  

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

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

S i n c e  a g e ,  d r u g  u s e  a n d  a g e  b y  d r u g  u s e  i n t e r a c t i o n  w e r e  

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

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

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

u s i n g  a  l a r g e r  s a m p l e  o f  w e l l - e l d e r l y  w o m e n .  
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IOWA AGRICULTURE m HOME ECONOMICS EXPERIMENT STATION 

FOOD m NUTRITION DEPARTT'ENT 

101# STATE UNIVERSITY 

Arcs. JM 50011 

PARTICIPANT INFORMED CONSENT 

IJ ; HAVE BEEN INFORMED VERBALLY AND IN WRITING 

OF THE PURPOSE AND BENEFITS OF THE RESEARCH STUDY ENTITLED "SELECTED NUTRITIONAL 

AND BIOCHEMICAL CHARACTERISTICS OF NON-INSTITUTIONALIZED ELDERLY FEMALES LIVING 

IN STORY CITY. IOWA" WHICH IS UNDER THE DIRECTION OF SYLVIA R. WITTE. 

I VOLUNTEER OF MY OWN FREE WILL TO PARTICIPATE FULLY IN THIS STUDY. I UNDER­

STAND THAT I WILL BE GIVEN FURTHER EXPLANATION OF THE STUDY AND OF SPECIFIC 

PROCEDURES, IF I SO DESIRE. I ALSO UNDERSTAND THAT I MAY WITHDRAW FROM THE STUDY 

AT ANY TIME AFO THAT I AM NOT WAIVING MY LEGAL RIGHTS. I UNDERSTAND THAT ALL 

INFORMATION OBTAINED FROM ME THROUGH THE PERSONAL INTERVIEW AND BLOOD SAMPLE 

BE HANDLED IN A CONFIDENTIAL MANNER. 

SIGNATURE DATE 
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APPENDIX B: APPROVAL FROM HUMAN SUBJECTS COMMITTEE 
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— INFORMATION ON THE USE Ur HUMAN bUBJCLia in ncacMmvn 
IOWA 3TATF UNIVERSITY 

(Please follow the accompanying Instructions for completing this form.) 
108 -

1.) Title of project (please type): Demographic and Health Related 0 
© 

Rural Elderly lowans 

0 

I  agree to provide the proper surveillance of this project to insure that the rights 
and welfare of the human subjects are properly protected. Additions to or changes 
In procedures affecting the subjects after the project has been approved will be 
submitted to the committee for review. 

Sylvia R. Wltte. R.D..M.S. 8-22-R5 /s • 
Typed Named of Principal Investigator Date Signature of Principal Investigator 

34 Mac Kay Hall 294-4432 
Campus Address Campus Telephone 

3.j Signatures of others,(If any) Date . Relationship to Principal Investigator 

9K 8-22-85 Major Professor 

4J ATTACH an additional page(s) (A) describing your proposed research and (B) the 
^ subjects to be used, (C) indicating any risks or discomforts to the subjects, and 

(D) covering any topics checked below. CHECK all boxes applicable. 

i i Medical clearance necessary before subjects can participate 

i I Samples (blood, tissue, etc.) from subjects . ,  
V /wi. i  ̂  ̂  uo  '  

I  I  Administration of substances (foods, drugs, etc.) to subjects / 

I I Physical exercise or conditioning for subjects 

; i Deception of subjects 

I i Subjects under 14 years of age and(or) Q Subjects 14-17 years of age 

I I Subjects in Institutions 

Research must be approved by another Institution or agency 

5.j ATTACH an example of the material to be used to obtain Informed consent and CHECK 
which type will be used. 

Q Signed informed consent will be obtained. 

i I Modified Informed consent will be obtained. 
Month Day Year 

Anticipated date on which subjects will be first contacted: 09 oi 85 

Anticipated date for last contact with subjects: 05 so s6 " 

7J If Applicable: Anticipated date on which audio or visual tapes will be erased and(or) 
identifiers will be removed from completed survey Instruments: 

Month Day Year 

Signature of Head or Chairperson Date Department or Administrative Unit 
• 1  /  - ,  ,  
\ I aI ér y 8-22-85 Department of Food and Nutrition 

l^''Deci5 ii^n of th^Ûnfvërsrty"cômmrttëë"ôn'thë"Ûsë'ôf ~Human"SubJects"Tn"ResearchT 

Project Approved Q Project not approved Q No action required 
George  G .  Ka r ^  

Name o f  Commi t t ee  Cha i rpe rson  Da  ce  S l c i na tu re  n f  romml f f e *  Cha l rne rsnn  
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Date of interview 110 

Name 

first Middle/maiden last 

Address Phone 

1. Numeric I.D. 

2. Age 

3. Date of birth 

4. Sex M 

5. Are you single, married, divorced, separated or widowed? 

single, never married separated 

married widowed 

divorced 

6. What is the highest grade that you attended in school? 

elementary school 12345678 

high school 9 10 11 12 

college or other post-
high school 12 3 4 5 6+ 

7. Ifhat is your ethnic background? (more than one can be checked) 

England, Scotland Spain, Italy 

Ireland Russia, Poland, East Europe 

Germany, Holland, Austria S. America, Mexico 

Scandinavian country other (specify) 

France, Belgium do not know 

8. How long have you lived in Story City? yrs. 

9. Do you participate in a food and nutrition program? yes no 

10. Which of the following food and nutrition programs do you participate in? 

Congregate Meals Commodity Foods 

Meals-On-Wheels Food Pantry 

_Food Stamps other (specify) 

none 
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12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
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How many times per week do you usually eat out (excluding congregate meals)? 

none 4-6 

1-3 7 or more 

How many snacks do you usually eat per day? 

none two 

one three or more 

Are you currently following a special diet? 

yes (specify) 

no 

If you are following a special diet, who instructed you on the diet? 

doctor self 

nurse other (specify) 

dietitian 

Do you have any food intolerances? 

yes (specify) 

no 

Do you add salt to your food before you taste it? 

yes no 

Current height (without shoes) cm. 

Current weight (without shoes) kg. 

What is the most that you have ever weighed (excluding the times that you were 
pregnant)? 

lbs. approximate age. 

What is the least that you have ever weighed? 

lbs approximate age. 

Have you recently (within the last 6 months) lost more than 5 lbs without 
trying? 

yes no 
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22. Do you use any of the following types of tobacco? 

cigarettes chewing tobacco 

cigars other (specify) 

pipes none 

23. If you smoke, how many cigarettes do you smoke per day? 

24. Do you exercise regularly? yes no 

25. If you exercise regularly, what type of exercise do you do? 

26. If you exercise regularly, do you exercise alone or with a group? 

alone group 

27. Concerning your health now, would you say that your health is excellent, good 
fair or poor? 

excellent fair 

good poor 

28. What is a good estimate of your total income for 1986 (earned from things such 
as welfare, social security, pensions, stocks, bonds, real estate and other 
investments or from a business)? 

$ 1.00-$1,999.00 $10,000.00-$14,999.00 

$2,000.00-$3,999.00 $15,000.00-$24,999.00 

$4,000.00-$5,999.00 $25,000.00-$49,999.0Q 

$6,000.00-$7.999.00 $50,000.00 or more 

$8,000.00-$9,999.00 don't know 

don't want to say 
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29. Have you had or do you currently have any of the following conditions that 
has been diagnosed by a doctor? 

diabetes yes no 

heart disease yes no 

heart attack yes no 

high blood pressure yes no 

stroke yes no 

cancer yes no 

arthritis yes no 

30. Did (or do) your parents or brothers and sisters have any of the following 
conditions that was (or has been) diagnosed by a doctor? 

diabetes yes no 

heart disease yes no 

heart attack yes no 

high blood pressure yes no 

stroke yes no 

cancer yes no 

arthritis yes no 

31. Do you drink: 

coffee; cups/day 

teaj cups/day 

alcoholic beverages 

beer; oz/day 

wine ; oz/day 

liquor; oz/day 

other; oz/day 

32. Do you take any drugs that are prescribed by your doctor? 

yes no 
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33. If you take prescription drugs, what is the name of the drug, how much 
drug do you take, how often do you take the drug and how long have 
you taken the drug? (show drugs if possible) 

Name of Drug Amount Taken How Often How Long Taken 
a . 

b . 

c  .  

d . 

e . 

f  .  

g  .  • 

h . 

i • ! 

j. 

34. Do you take any non-prescription or over-the-counter (OTC) drugs? 

yes no 

35. If you take OTC drugs, what is th name of the drug, how much drug do you 
take, how often do you take the drug and how long hve you taken the 
drug? (show drugs if possible) 

Name of Drug Amount Taken How Often How Long Taken 

a . : 

b . 

c . 

d . 

e . 

f  .  

g . 

h . 

i . ' 

j .  
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Do you take vitamins, minerals or nutritional supplements? 

yes no 

If you take nutritional supplements, what is the name of the supplement, 
how much do you take, how often do you take the supplement and how long 
have you taken the supplement? (show supplements if possible) 

Name of Supplement Amount Taken How Often How Long Taken 
a. _ _ _ 
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38. Could you tell me what you ate yesterday? Start with when you got up. 

time meal/snack food eaten amount 

39. Is this a typical days food intake? yes no 

40. Who is your current doctor? M.D./D.O. 

41. How long have you been seeing your current doctor? years 
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APPENDIX D: TABLES OF SURVEY DATA 
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Tab le  1 .  Women  who  pa r t i c i pa ted  i n  the  p re l im ina ry  s tudy *  

no .  p re l im ina ry  s tudy  

age  g roups^  

yes  no  

no .  % no .  ' / .  

r e f e rence  25  0  0  25  100  

" young -o ld "  28  3  11  25  89  

"o l d -o ld "  12  6  50  6  50  

t o ta l  65  9  14  56  86  

p re l im ina ry  s tudy  was  done  by  Sy l v i a  W i t t e  du r i ng  
the  f a l l  o f  1985  and  sp r i ng  o f  1986  t o  ob ta in  demograph i c  
i n fo rma t i on  on  i ns t i t u t i ona l i zed  and  non - i ns t i t u t i ona l i zed  
e lde r l y  ma les  and  f ema les  l i v i ng  i n  S to ry  C i t y ,  I owa  
(unpub l i shed  da ta ) .  

^Non - i ns t i t u t i ona l i zed  women :  r e fe rence=  50 -64  y r s ,  
" young -o ld "=  65 -84  y r s  and  "o l d -o ld "=  85 -92  y r s .  
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Tab le  2 .  Mar i t a l  s t a tus ,  educa t i on ,  e thn ie  backg round  and  

i ncome  o f  pa r t i c i pan ts  

age  g roups*  

r e fe rence  " young -o ld "  

( no .=25 )  (no .=28 )  

no .  % no .  V. 

mar  i  t a l  s t a tus  

s i ng le ,  neve r  
mar r i ed  I  4  

mar r i ed  22  88  

d i vo rced  1  4  

w idowed  1  4  

educa t i on  

<  h . s .  educa t i on  1  4  

h . s .  g radua te  12  48  

pos t  h . s .  
educa t i on  12  48  

e thn i c  back ­
g round  

No rweg ian  (No r )  14  56  

Scand inav ian  
(exc lud ing  No r )  2  8  

a l 1  o the rs  9  36  

1  4  

12  43  

0 0 

15  54  

3  11  

7  25  

18  64  

14  50  

3  11  

11  39  

*Non - i ns t i t u t i ona l i zed  women :  r e fe rence=  50 -64  y r s ,  
" young -o ld "=  65 -84  y r s  and  "o l d -o ld "=  85 -92  y r s .  
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"o l d -o ld "  t o ta l  

( no .=12 )  (no .=65 )  

no .  % 

2  17 

0 0 

0 0 

10  83  

6 50 

3 25  

32  25  

9  75  

0 0 

3  25  

no .  V. 

4  6  

34  52  

1 2 

26  40  

10  15  

22  34  

33  51  

37  57  

5  8  

23  35  
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Tab le  2  ( con t i nued )  

i  ncome  

$  5 ,99?  o r  l ess  

$  6 ,000 -$  7 ,999  

6  8 ,000 -$  9 ,999  

$10 ,000 -$14 ,999  

$15 ,000 -$24 ,999  

$25 ,000 -^49 ,999  

$50 ,000  o r  more  

do  no t  know 

age  g roups  

re fe rence  " young -o ld "  

( no .=25 )  (no .=28 )  

no .  % 

1  4  

0 0 

0 0 

3  12  

6  24  

10  40  

2 8 

3  12  

no .  % 

0 0 

2  7  

0 0 

5  18  

7  25  

10  36  

0 0 

4  14  
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"o l d -o ld "  t o ta l  

( no .=12 )  (no .=65 )  

no .  % no .  % 

3  25  

2  17  

0 0 

3  25  

1  8  

0 0 

0 0 

3  25  

4  6  

4  6  

0 0 

11  17  

14 22 

20  31  

0  3  

10  15  
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•Tab le  3 .  Ave rage  number  o f  yea rs  pa r t i c i pan ts  have  l i ved  

i  n  S to ry  C i t y  

age  g roups*  

r e fe rence  " young -o ld "  " o l d -o ld "  t o ta l  

( no .=25 )  (no .=28 )  ( no .=11 )  (no .=65 )  

yea rs  34  +  15  36+23  46  ±  35  37  +  23  

*Non - i ns t i t u t i ona l i zed  women :  r e fe rence=  50 -64  y r s ,  
" young -o ld "=  65 -84  y r s  and  "o l d -o ld "=  85 -92  y r s .  The re  a re  
on l y  11  "o l d -o ld "  women  because  one  woman  l i ved  i n  a  nea rby  
commun  i  t y .  
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Tab le  4 .  Pa r t i c i pa t i on  i n  commun i t y  f ood  and  nu t r i t i on  

p rog rams  by  pa r t i c i pan ts  

age  g roups*  

re fe rence  " young -o ld "  

( no .=25 )  (no .=28 )  

commod i  t y  
f oods  

cong rega te  
mea l  s  

f ood  
s tamps  

sen  i  o r  
c  i  t  i  zens°  

yes  

no. V. 

no  

no .  % 

25  100  

25  100  

25  100  

25  100  

yes  no  

no .  % no .  % 

1 

7  25  

4  14  

27  96 

21  75  

28 100 

24  86  

®Non- i ns t i t u t i ona l i zed  women :  r e fe rence=  50 -64  y r s ,  
" young -o1d "=  65 -84  y r s  and  "o l d -o1d "=  85 -92  y r s .  

noon  mea l  i s  se rved  each  Wednesday  a t  t he  Sen io r  
C i  t  i  zen  Cen te r .  
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yes no yes no 

no. V. no. % no. % no. % 

0  0  1 2  1 0 0  1 2  6 4  9 8  

6  5 0  6  5 0  1 3  2 0  5 2  8 0  

1 8  1 1  9 2  1 2  4 4  9 8  

2  1 7  1 0  8 3  6 9 5 9  9 1  
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Table  5 .  Frequency o f  res taurant  eat ing by par t ic ipants® 

age groups^ 

re ference "young-o ld"  

(no.=25)  (no.=28)  

no.  % no.  V. 

never  2  8  2  7  

< once/month 0  0  0  0  

one to  three 
t imes/month 4  16 6  21 

one to  three 
t imes/week 14 56 16 57 

four  to  s ix  
t imes/week 3  12 3  11 

seven or  more 
t imes/week 2  8  14  

^Exclud ing par t ic ipat ion in  communi ty  food and 
nut r i t ion  programs.  

^Non- ins t i tu t iona l ized women:  re ference= 50-64 y rs ,  
"young-o ld"= 65-84 y rs  and "o ld-o1d"= 85-92 y rs .  
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"o ld-o ld"  to ta l  

(no.=12)  (no.=65)  

no.  % 

0 0 

3 25 

6 50 

3  25 

0 0 

0 0 

no.  % 

4  6 

3 5  

16 25 

33 51 

6  9  

3  5  
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•Tab le  6 .  Number  o f  snacks eaten per  day by  par t ic ipants  

age groups*  

re ference "young-o ld"  "o ld-o ld"  to ta l  

(no.=25)  (no.=28)  (no.=12)  (no.=65)  

no.  % no.  % no.  % no.  % 

none 3  12 7  25 6  50 16 25 

one 8  32 11 39 3  25 22 34 

two 10 40 8  29 2  17 20 31 

three or  
more 4  16 2  7  1  8  7  11 

*Non-
"youn 'g-o l  d  

i  ns t  i  
"=  65 

tu t  i  ona l i  zed 
-84 y rs  and "  

women ;  
o ld-o ld"  

re ference= 50-64 
=  85-92 y rs .  

y rs ,  
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Table  7 .  Adherence to  a  modi f ied  d ie t  by  par t ic ipants  

age groups*  

re ference "young-o ld"  

(no .=25)  (no.=28)  

yes no yes no 

no % no.  '  % no % no.  V. 

die tary  
modi  f  i  cat  i  on 3  12 22 88 6  21 22 79 

type o f  
modi  f  i  cat  i  on 

• 

1 ow 
Choiestero l  1  33 2  33 

1 ow 
cho les tero l  
low fa t  0  0  2  33 .  

1 ow 
cho les tero l  
low sod ium 1 33 0 0  

1 ow 
cho les tero l  
1ow fa t  
low sod ium 0 0  1  17 

low sod ium 0 0  0  0  

low fa t  0  0  0  0  

we ight  
reduct ion 1  33 1 17 

®Non- ins t i tu t iona l ized women:  re ference= 50-64 y rs ,  
"young-o ld"= 65-84 y rs  and "o ld-o ld"= 85-92 y rs .  
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"o ld-o ld"  to ta l  

(no.=12)  (no.=65)  

yes no yes no 

no.  % no.  % no.  % no.  % 

2  17 10 83 11 17 54 83 

0 0 

0 0 

0 0 

3 27 

2 18 

1  9  

0 0 

1 50 

1  50 

0 0 

1 9 

1 9 

1 9 

2 18 
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Table  8 .  Person(s)  who ins t ruc ted par t ic ipants  on the 

modi f ied  d ie t  

age groups*  

re ference "young-o ld"  

(no.=25)  (no.=28)  

no.  % no.  % 

on a  modi  f  i  ed 
d ie t  3  loob 6  100 

i  ns t ruc  tor (s )  * 

die t i t ian  2 67 2  33 

doctor  0  0  0  0  

doctor  and 
d ie t i t ian  0 0  1  17 

nurse 1  33 0  0  

se 1 f  0  0  3  50 

**Non- i  ns t  i  tu  t  i  ona l  i  zed women:  re ference= 50-64 y rs ,  
"young-o1d"= 65-84 y rs  and "o ld-o ld"= 85-92 y rs .  

^Percentages may be greater  or  less  than 100 due to  
round ing.  
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"o ld-o ld"  to ta l  

(no.=12)  (no.=65)  

no.  % no.  % 

2 100 11 100 

0  0  4  36 

2  100 2  18 

0 0  1  9 

0 0  1  9 

0 0  3  27 
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Table  9. Presence and type o f  food in to lerance in  par t  i c i -

pan ts  

age groups*  

re ference "young-o ld"  

(no.=25)  (no.=28)  

yes no 

food 
in to lerance 

type o f  food 
i  n to lerance 

f ru i  t  or  
vegetab ie^  

f ru i t  or  veg­
e tab le  and 
fa t ty  food 

fa t ty  food^ 

fa t ty  and 
sp icy  food 

fa t ty  and 
o ther  food 

no,  

8 

0 

4 

% 

32 

25 

0 

50 

no,  

17 

% 

68 

yes no 

no.  V. no.  V. 

8 29 20 71 

13 

2  25 

0 0 

0 0 

0 0 

0 0 

*Non- ins t i tu t iona l ized women;  re ference= 50-64 y rs ,  
"young-o ld"= 65-84 y rs  and "o ld-o ld"= 85-92 y rs .  

^ Inc ludes food such as  app les ,  le t tuce,  foods in  the 
cabbage fami ly ,  oranges,  c i t rus  f ru i ts ,  tomatoes and on ions.  

^ Inc ludes f r ied  foods,  pork ,  choco la te  and cheddar  
cheese.  
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"o ld-o ld"  to ta l  

(no.=12)  (no.=65)  

yes no yes no 

no.  V. no.  % no.  ' / .  no .  % 

S 67 4 33 24 37 41 63 

3  38 

1  13 

1  13 

1  13 

0 0 

7 29 

1 4  

5  21 

1  4  

1  4  



www.manaraa.com

Table  9  (cont inued)  

age groups 

re ference "young-•o ld"  

(no.=25)  (  no .=  =28)  

yes  no yes no 

no % no.  V. no % no.  % 

sp icy  food^ 0 0  3  38 

sp i  cy  
o ther  

and 
food 0 0  I  13 

o ther  food® 1 13 2  25 

^ Inc ludes sp icy  and Mex ican foods.  

G Inc ludes seafood,  mi lk  and eggs.  



www.manaraa.com

136 

"o ld-o ld"  to ta l  

(no.=12)  (no.=65)  

yes no 

no.  % no.  % 

1  13 

0 0 

1 13 

yes no 

no.  v.  no .  % 

4  17 

1  4 

4  17 
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Table  10.  Par t ic ipants  who add sa l t  before  tas t ing the i r  

food 

yes no 

no.  no.  V. no.  ' / .  

age groups*  

re ference 25 5  20 20 80 

"young-o ld"  28 6  21 22 79 

"o ld-o ld"  12 4  33 8  67 

to ta l  65 15 23 50 77 

*Non- ins t i tu t iona l ized women:  re ferences 50-64 y rs ,  
"young-o ld"= 65-84 y rs  and "o ld-o ld"= 85-92 y rs .  



www.manaraa.com

138 

.Tab le  11.  Par t ic ipants  who have los t  more than f i ve  pounds 

in  the las t  s ix  months w i thout  t ry ing to  lose 

weight  

age groups*  

re ference "young-o ld"  "o ld-o ld"  to ta l  

(no.=25)  (no.=28)  (no.=12)  (no.=65)  

no.  •/. no.  % no.  % no.  % 

yes 4  16 6  21 4  33 14 22 

no 21 84 21 75 7  58 49 75 

do not  
know 0 0  1  4  1  8  2  3  

*Non- ins t i tu t iona l lzed women:  re ference= 50-64 y rs ,  
"young-o ld"= 65-84 y rs  and "o ld-o ld"= 85-92 y rs .  
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Table  12.  Use o f  tobacco by  par t ic ipants  

age groups a  

re ference "young-o ld"  "o ld-o ld"  to ta l  

(no.=25)  (no.=28)  (no.=12)  (no.=65)  

no.  % no.  % no.  % no.  v.  

yes  0  0  0  0  0  0  0  0  

no 25 100 28 100 12 100 65 100 

^Non- ins t i tu t iona l ized women:  re ferences 50-64 y rs ,  
"young-o ld"= 65-84 y rs  and "o ld-o1d"= 85-92 y rs .  
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Table  13.  Number  o f  par t ic ipants  who exerc ise  and type o f  

exerc  i  se done by  par t ic ipants  

age groups a  

re ference "young-o l  d"  

(no.=25)  (no.=28)  

• yes no yes no 

no.  % no.  V. no.  V. no.  % 

exerc  i  ses 
regu1ar ly"  14 56 11 44 19 68 9  32 

type o f  
exerc  i  se 

walk ing 3  21 5  26 

walk ing and 
o ther^  6  43 10 53 

s t re tch i  ng/  
f  1 oor  
exerc ises 2  14 3  16 

o ther^  3  21 1  5  

®Non- ins t i tu t iona l ized women:  re ferences 50-64 y rs ,  
"young-o]d"= 65-84 y rs  and "o ld-o ld ' '=  85-92 y rs .  

^Exerc ises severa l  t imes a  week.  

^Walk ing p lus  s t re tch ing,  f loor  exerc ises,  rowing,  
b ik ing,  skat ing,  danc ing or  bowl ing.  

^Treadmi l l  and/or  s ta t ionary  b ike .  
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"o ld-o ld"  to ta l  

(no.=12)  (no.=65)  

yes no 

no.  V. no.  % 

5  42 7  58 

2  40 

1 20 

2  40 

0 0 

yes no 

no.  ' / .  no .  % 

38 58 27 42 

10 26 

17 45 

7  18 

4 1 1 
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Table  14.  Par t ic ipants  who exerc ise  a lone and/or  w i th  o thers  

age groups*  

re ference "young-o l  d"  "o ld-o ld"  to ta l  

(no.  =25)  (no.=28)  (no.=12)  (no.=65)  

par t ic ipants  
exerc  i  se 

who 
no.  

14 

% 

100 

no.  % 

19 100 

no.  % 

5  100 

no.  ' / .  

38  100 

exerc  i  se a1 one 6  43 9  47 5  100 20 53 

exerc  i  se 
o thers  

w i  th  
4  29 7  37 0  0  11 29 

exerc  i  se 
and wi  th  

a l  one 
o thers  4  29 3  16 0  0  7  18 

I 

i *Non- ins t i tu t iona l ized women :  re ference= 50-64 y rs ,  "young-o1d"  =  
i 65-84 y rs  and "o ld-o ld"= 85-92 y rs .  
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Table  15.  Se l f  ra t ing o f  hea l th  s ta tus  by par t ic ipants  

age groups*  

re ference "young-o ld"  "o ld-o ld"  to ta l  

(no.=25)  (no.=28)  (no.=12)  (no.=65)  

no.  % no.  % no.  % no.  % 

exce l  1ent  14 56 14 50 0  0  28 43 

good 9  36 14 50 6  50 29 45 

f  a i  r  2  8  0 0  4  33 6  9  

poor  0  0  0  0  1  8  1  2  

do not  know 0 0  0  0  1  8  1  2  

*Non- ins t i tu t iona l ized women :  re ference= 50-64 y rs ,  "young-o ld"  =  
65-84 y rs  and "o ld-o ld"= 85-92 y rs .  
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Table  16a.  Se l f - repor ted presence o f  chron ic  d isease by 

par t  i  c  i  pants—reference 

age groups*  

re ference 

(no.=25)  

yes no unknown 

no.  •/. no.  % no.  V. 

ar thr i t  i  s  9  36 16 64 0 0  

hear  t  
d  i  sease 4  16 21 84 0  0  

hear  t  
a t tack  1  4  24 96 0 0  

hyper­
tens ion 1  4  24 96 o

 

o
 

s t roke 0  0 25 100 0  0  

d iabetes 1  4  24 96 0 0  

cancer  0  0  25 100 0  0  

*Non- ins t i tu t iona l  ized women:  re ference= 50-64 y rs ,  
"young-o1d"= 65-84 y rs  and "o ld-o ld"= 85-92 y rs .  
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•Tab le  16b.  Se l f - repor ted presence o f  chron ic  d isease by 

par t  i c i  pants—"young-o ld"  

age groups 

"young-o ld"  

(no.=28)  

a r thr i  t  i  s  

hear t  
d i  sease 

hear  t  
a t tack  

hyper­
tens ion 

s t roke 

d i  abetes 

cancer  

yes 

no.  V. 

14 50 

3  11 

1  4 

4  14 

1  4  

0 0 

5 18 

no 

no.  V. 

13 46 

25 89 

27 96 

24 S6 

27 96 

28 100 

23 82 

unknown 

no.  ' / .  

1  4  

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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Table  16c.  Se l f - repor ted presence o f  chron ic  d isease by 

par t ie l  pants—"old-o l  d"  

age groups 

"o ld-o ld"  

(no.=12)  

ar thr111 s  

hear  t  
d isease 

hear  t  
a t tack  

hyper-
tens 1 on  

s t roke 

d i  abe tes  

cancer  

yes 

no.  % 

8  67 

6  50 

2  17 

3  25 

0 0 

0 0 

2 17 

no 

no.  % 

4  33 

6  50 

10 83 

9  75 

12 100 

12 100 

10 83 

unknown 

no.  % 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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.Tab le  16d.  Se l f - repor ted presence o f  chron ic  d isease by  

par t  i c i  pants—tota l  

age groups 

to ta l  

(no.=65)  

ar thr  i  t  i  s  

hear t  
d i  sease 

hear  t  
a t tack  

hyper­
tens ion 

s t roke 

d i  abe tes  

cancer  

yes 

no. '/. 

31 48 

13 20 

4  6 

8 12  

1 2 

1 2 

7  11 

no 

no.  ' / .  

33  51 

52 SO 

61 94 

57 88 

64 98 

64 98 

58 89 

unknown 

no.  % 

1 .2 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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Table  17a.  Presence o f  chron ic  d isease in  par t ic ipants  

immedia te  fami ly—reference 

age groups*  

re ference 

(no.=25)  

yes no unknown 

no.  % no,  % no.  % 

a r thr i  t  i  s  13 52 10 40 2  8  

hear  t  
d i  sease 14 56 9  36 2  8  

hear  t  
a t tack  12 48 12 48 1  4  

hyper-
tens i  on 13 52 9 36 3  12 

s t roke 11 44 13 52 1  4  

d iabe tes  6 24 19 76 0 0  

cancer  12 48 13 52 0 0  

*Non-
"young-o ld  

ins t i  tu  t  i  ona l  i  zed 
"=  65-84 y rs  and "  

women:  re ference^ 50 
o ld-o1d"= 85-92 y rs .  

-64 y rs ,  
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.Tab le  17b.  Presence o f  chron ic  d isease in  par t ic ipants  

immedia te  - fami ly—"young-o ld"  

age groups 

"young-o1 d"  

(no.=28)  

a r thr i t  i  s  

hear  t  
d  i  sease 

hear  t  
a t tack  

hyper­
tens ion 

s t roke 

d  i  abe tes  

cancer  

yes 

no.  ' / .  

19 68 

16 57 

13 46 

10 36 

10 36 

7  25 

12 43 

no 

no.  % 

8  .  29 

10 36 

15 54 

12 43 

18 64 

21 75 

16 57 

unknown 

no.  % 

1  4  

2  7  

0 0 

6 21 

0 0 

0 0 

0 0 
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Table  17c.  Presence o f  chron ic  d isease in  par t ic ipants  

immedia te  fami ly—"o ld-o ld"  

age groups 

"o ld-o ld"  

(no.=12)  

a r thr i  t  i  s  

hear t  
d  t  se  a  se 

hear t  
a t tack  

hyper-
tens ion 

s t roke 

d i  abetes 

cancer  

yes 

no.  % 

4  33 

5  42 

4  33 

4  33 

5  42 

4  33 

6 50 

no 

no.  % 

7  58 

7  58 

8 67 

6 50 

5  42 

7  58 

6 50 

unknown 

no.  % 

1 8 

0 0 

0 0 

2 17 

2  17 

1 8 

0 0 
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Table  17d.  Presence o f  chron ic  d isease In  par t ic ipants  

immedia te  fami ly—tota l  

age groups 

to ta l  

(no.=65)  

ar thr  i  t  i  s  

hear  t  
d i  sease 

hear t  
a t tack  

hyper-
tens i  on 

s t roke 

d i  abetes 

cancer  

yes 

no.  % 

36 55 

35 54 

29 45 

27 42 

26 40 

17 26 

30 46 

no 

no.  % 

25 38 

26 40 

35 54 

27 42 

36 55 

47 72 

35 54 

unknown 

no.  V. 

4 6  

4 6  

1 2 

11 17 

3  5  

1 2 

0 0 
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Table 18. Weekly coffee consumption by the participants 

age groups* 

reference "young-old" 

(no.=25) (no.=28) 

yes no yes no 

no. % no. % no. % no. % 

regular 
coffee 16 64^ 9 36 20 71 8 29 

< 10 cups 3 19 6 30 
• 

11-20 cups 2 13 7 35 

21-30 cups 3 19 5 25 

> 30 cups 8 50 2 10 

decaffei nated 
coffee 9 36 16 64 13 46 15 54 

< 10 cups 0 0 3 23 

11-20 cups 2 22 7 54 

21-30 cups 5 56 2 15 

> 30 cups 2 22 1 8 

*Non-institutionalized women; reference= 50-64 yrs, 
"young-old"= 65-84 yrs and "old-old"= 85-92 yrs. 

^Percentages may be greater or less than 100 due to 
round i ng. 
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age groups 

"old-old" total 

(no.=12) (no.=65) 

yes 

no. '/. 

7 58 

4 57 

3 43 

0 0 

0 0 

5 42 

1 20 

3 60 

1 20 

0 0 

no 

no. '/. 

5 42 

7 58 

yes 

no. '/. 

43 66 

13 30 

12 28 

8 19 

10 23 

27 42 

4 15 

12 44 

8 30 

3 1 1 

no 

no. % 

22 34 

38 58 
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Table 1 9 .  Weekly tea consumption by the participants 

age groups* 

reference "young-old" 

(no.=25) (no.=28) 

yes no yes no 

no % no. V. no % no % 

regular 
tea 14 56b 11 44 17 61 11 39 

< 10 cups 11 79 15 88 

11-20 cups 3 21 1 6 

21-30 cups 0 0 0 0 

> 30 cups 0 0 1 6 

decaffeinated 
tea 0 0 25 100 1 4 27 96 

< 10 cups 0 0 0 0 

11-20 cups 0 0 1 100 

21-30 cups 0 0 0 0 

> 30 cups 0 0 0 0 

^'Non-institutionalized women: re-ference= 50-64 yrs, 
"young-old"= 65-84 yrs and "old-old"= 85-92 yrs. 

^Percentages may be greater or less than 100 due to 
round i ng. 
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"old-old" total 

(no.=12) (no.=65) 

yes no yes no 

no. % no. y. no > % no. V. 

7 58 5 42 38 58 27 42 

7 100 33 87 

0 0 4 1 1 

0 0 0 0 

0 0 1 3 

0 0 12 100 1 2 64 98 

0 0 0 0 

0 0 1 100 

0 0 0 0 

0 0 0 0 
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-Table 20a. Weekly alcoholic beverage consumption by the 

part ici pants—reference 

age groups* 

reference 

< no.=25) 

yes no 

no. % no. V. 

beer 2 9 23 . 92 

< 10 oz. 1 5 

10 oz. or more 1 50 

amount unknown 0 0 

w i ne 4 16 21 84 

< 10 oz. 4 100 

10 oz. or more 0 0 

amount unknown 1 25 

hard 1 i quor 2 8 23 92 

< 10 oz. 2 100 

10 oz. or more 0 0 

amount unknown 0 0 

*Non-instutionalized women: reference= 50-64 yrs, 
"young-old"= 65-84 yrs and "o1d-old"= 85-92 yrs. 
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.Table 20b. Weekly alcoholic beverage consumption by the 

partici pants—"young-old" 

age groups 

"young-old" 

(no.=28) 

yes no 

no. % no. % 

beer 3 11 25 89 

< 10 oz. 0 0 

10 oz. or more 0 0 

amount unknown 3 11 

wine 6 21 22 79 

< 10 oz. 1 17 

10 oz. or more 2 33 

amount unknown 3 50 

hard liquor 6 21 22 79 

< 10 oz. 3 50 

10 oz. or more 0 0 

amount unknown 3 50 
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Table 20c. Weekly alcoholic beverage consumption by the 

par t i c i pants—"old-old" 

age groups 

"old-old" 

(no.=12) 

yes no 

no. v. no. v. 

beer 0 0 12 100 

< 10 oz. 0 0 

10 oz. or more 0 0 

amount unknown 0 0 

wine 0 0 12 100 

< 10 oz. 0 0 

10 oz. or more 0 0 

amount unknown 0 0 

hard liquor 0 0 12 100 

< 10 oz. 0 0 

10 oz. or more 0 0 

amount unknown 0 0 
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•Table 20d. Weekly alcoholic beverage consumption by the 

part ici pants—total 

age groups 

total 

(no.=65) 

yes no 

no. % no. % 

beer 5 100 60 92 

< 10 oz. 1 20 

10 oz. or more 1 20 

amount unknown 3 60 

wine 10 15 55 85 

< 10 oz. 4 40 

10 oz. or more 3 30 

amount unknown 3 30 

hard liquor 8 12 57 88 

< 10 oz. 5 62 

10 oz. or more 0 0 

amount unknown 3 38 
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Table 21. Participants who take medications prescribed by 

their doctor 

age groups* 

reference "young-old" "old-old" total 

(no.=25) (no.=28) (no.=12) (no.=65) 

no. % no. % no. % no. % 

yes 13 52 10 36 9 75 32 49-

no 12 48 18 64 3 25 33 51 

^Non-institutionalized women; reference= 50-64 yrs, 
"young-old"= 65-84 yrs and "o1d-old"= 85-92 yrs. 
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Table 22. Twenty—four hour dietary intake^ 

age groups^ 

reference "young-old" 

(no.=25) (no.=28) 

energy (kcal) 

energy (kj)*^ 

protein (gm) 

% kcal 

carbohydrate (gm) 

% kcal 

fat (gm) 

% kcal 

1430 + 91c 

5983 + 381 

65 + 3 

19 + 1 

185 + 13 

50 + 4 

51 + 5 

31 + 3 

1364 + 52 

5707 + 218 

72 + 3 

22 + 1 

180 + 9 

50 + 3 

42 +. 3 

27 + 2 

*Based on one 24-hour dietary recall. The computer 
program for dietary analysis (Nutreval) was developed by 
Robert E. Serfass, Ph.D., Department of Food and Nutrition, 
Iowa State University. The data base for the program is 
the revised version of USDA Handbook No. 8 including section 
13 (1986). Because the nurient data base is missing data 
for some food items, the carbohydrate, saturated fatty acids, 
oleic acid, linoleic acid, cholesterol, zinc and folate 
analyses are incomplete. 

^Non-institutionalized women: reference= 50-64 yrs, 
"young-old"= 65-84 yrs and "old-old"= 85-92 yrs. 

^Mean ± standard error of the mean. 

*^Kj = kcal X 4.184. 
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"old-old" total 

(no.=12) (no.=65) 

1393 + 106 

5828 + 444 

64 + 4 

19 + 1 

186 + 16 

51 + 5 

47 + 5 

29 + 3 

1395 . + 45 

5837 + 188 

68 + 2 

20 + 1 

183 + 7 

50 + 2 

47 + 2 

29 + 1 
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Tabl.e 22 (continued) 

age groups 

reference "young-old" 

(no.=25) (no.=28) 

saturated fatty 
acids (gm) 19 2 15 1 

% kcal 12 1 10 jk 1 

oleic acid (gm) 18 2 14 1 

v. kcal 11 1 9 1 

1inole i c acid (gm) 8 1 8 1 

v. kcal 5 1 5 jf 1 

P: S rat i o* 0.48 0.06 0.58 2 0.07 

cholesterol (mg) 224 25 176 13 

calcium (mg) 799 63 931 70 

phosphorus (mg) 1097 •f 59 1276 71 

iron (mg) 12 1 1 1 +_ 1 

zinc (mg) 5 +, 1 5 1 

ascorbic acid (mg) 135 20 131 1 1 

fol ate (mg) 223 28 204 22 

niacin (mg) 17 •f 1 16 +_ 1 

®P:S (polyunsaturated fat to saturated fat) ratio= 
linoleic acid (gm) divided by saturated fat (gm). 
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"old-old" total 

(no.=12) (no.=65) 

18 + 2 

12 +  1  

17 + 2 

11 +  1  

7 + 1 

5 + 1 

0.38 ± 0.04 

168 + 14 

941 + 132 

1209 + 121 

12 + 1 

6 ± 1 

70 + 15 

131 + 20 

13 + 1 

17 + 1 

1 1  +  1  

16 ± • 1 

10 + 1 

8  +  < 1  

5 + <1 

0.51 + 0.04 

193 + 12 

882 + 45 

1195 + 45 

11 +  1  

5 + <1 

121 + 10 

198 + 15 

16 + 1 
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Table 22 (continued) 

thiamin (mg) 

riboflavin (mg) 

V1tamin A (IU) 

sodium (mg) 

potassium (mg) 

age 

reference 

(no.=25) 

1 ± 1 

2 i 1 

8572 + 1309 

2304 . i 186 

2457 + 158 

groups 

"young-old" 

(no.=28) 

1  +  < 1  

2  +  < 1  

5929 +1118 

2096 + 131 

2787 + 162 
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"old-old" total 

(no.=12) (no.=65) 

1 . + <1 1 + <1 

2  +  < 1  2  +  < 1  

8390 + 2943 7400 +. 880 

2161 + 186 2188 + 97 

2317 + 208 2573 + 101 



www.manaraa.com

167 

APPENDIX E: PROCEDURES FOR LIPID ANALYSIS 
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Total Serum Choi esterai De term ination 
Procedure No. 351 
Sigma Diagnostics, St. Louis, MO 

Materia1s 

Cholesterol Reagent 

Cholesterol Calibrators-100, 200 and 400 mg/dL 

Lipid Control-E 

Lipid Control-N 

0.9% NaCl 

Procedure 

Serum samples were removed from the ultra-cold freezer 

and thawed. All reagents and samples were at room tempera­

ture and they were mixed by inversion prior to their use. A 

standard curve was made using the Cholesterol Calibrators— 

100, 200, 300 and 400 mg/dL. The 300 mg/dL Cholesterol 

Calibrator was made by mixing equal parts of the 200 and 

400 mg/dL Cholesterol Calibrators. All samples were analyzed 

in dup1icate. 

One milliliter of Cholesterol Reagent was.placed into 

each test tube. Twenty microliters of the test solution 

(Cholesterol Calibrator, Lipid Control-E, Lipid Control-N or 

serum) was added to the test tube, covered with parafilm and 

vortexed. A blank was prepared by substituting de ionized 

water for the test solution. The test tubes were incubated 

in a hot water bath (Dubnoff Metabolic Shaking Incubator, 
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,<G.C.A. Precision Scientific, Chicago, ID, at 37° C for 

15 mi nutes. 

One milliliter of 0.9% NaCl was added to each test tube. 

The tubes were covered with parafilm, vortexed and read at 

500 i 15 nm within 30 minutes. A Gilford Cuvette (2443A-1123 

X 9, Gilford Instrument Laboratories Inc., Oberlin, OH) was 

used to aspirate the sample into the spectrophotometer 

(Bechman Quartz Spectrophotometer, National Technical Labora­

tories, Pasadena, CA). Optical density (OD) was recorded and 

serum cholesterol concentration was calculated (see 

Appendix F). 
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Serum HDL Choi esterai Determi nati on 
Procedure No. 351 
Sigma Diagnostics, St. Louis, MO 

Materials 

Cholesterol Reagent 

Cholesterol Calibrators-50, 100 and 200 mg/dL 

HDL Cholesterol Control-L 

HDL Cholesterol Control-H 

HDL Precipitating Reagent 

0.9% NaCl 

Procedure 

Serum samples were treated with HDL Precipitating Rea­

gent, centrifuged, labeled and placed into the ultra-cold 

•freezer. Aliquots of the HDL Cholesterol Control-H and HDL 

Cholesterol Control-L were treated with the HDL Precipitat­

ing Reagent, the supernant was removed, placed in a labeled 

tube and stored in the ultra-cold freezer. 

Serum samples were removed from the ultra-cold freezer, 

thawed and centrifuged. The supernant was removed and placed 

in a labeled tube. All reagents and samples were at room 

temperature and they were mixed by inversion prior to their 

use. A standard curve was made using the Cholesterol 

Calibrators—13, 25, 50, 75, 100 and 150 mg/dL. All samples 

were analyzed in duplicate. 

One milliliter of Cholesterol Reagent was placed into 
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each test tube. One hundred microliters of the test solution 

(Cholesterol Calibrator, HDL Cholesterol Control-H, HDL Cho­

lesterol Control-L or serum) was added to the test tube, 

covered with para-film and vortexed. A blank was prepared by 

substituting de ionized water for the test solution. The test 

tubes were incubated in a hot water bath (Dubnoff Metabolic 

Shaking Incubator, G.C.A. Precision Scientific, Chicago, ID 

at 37° C for 15 minutes. 

One milliliter of 0.9% NaCl was added to the test tubes, 

the tubes were covered with parafilm, vortexed and read at 

500 nm +. 15 nm within 15 minutes. A Gilford Cuvette (2443A-

1123 X 9, Gilford Instrument Laboratories Inc., Oberlin, OH) 

was used to aspirate the sample into the spectrophotometer 

(Bechman Quartz Spectrophotometer, National Technical Labora­

tories, Pasadena, CA). Optical density (OD) was recorded and 

HDL cholesterol concentration calculated (see Appendix F). 
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Serum Triglyceride De term ination 
Procedure No. 338, 1:150 sample to reagent 
ratio 
Sigma Diagnostics, St. Louis, MO 

Mater i als 

Triglyceride Reagent 

Triglyceride Calibrators-250 and 500 mg/dL 

Lipid Control-N 

Lipid Control-E 

Procedure 

Serum samples were removed from the ultra-cold freezer 

and thawed. All reagents and samples were at room tempera­

ture and they were mixed by inversion prior to their use. A 

standard curve was made using the Triglyceride Calibrators— 

10, 25, 50, 125, 250 and 500 mg/dL. All samples were 

analyzed in duplicate. 

One and one-half milliliters of Triglyceride Reagent 

were placed into each test tube. Ten microliters of test 

solution (Triglyceride Calibrator, Lipid Control-N, Lipid 

Control-E or serum) was added to the test tube, covered with 

parafilm and vortexed. A blank was prepared by substituting 

deionized water for the test solution. The test tubes were 

incubated in a hot water bath (Dubnoff Metabolic Shaking 

Incubator, G.C.A. Precision Scientific, Chicago, ID at 37°' C 

for ten minutes. 

The samples were read at 520 nm. A Gilford cuvette 
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<2443A-1123, Gilford Instrument Laboratories Inc., Oberlin, 

OH) was used to aspirate the sample into the spectrophoto­

meter (Bechman Quartz Spectrophotometer, National Technical 

Laboratories, Pasadena, CA). Optical density (OD) was 

recorded and serum triglyceride concentrations were calcu­

lated (see Appendix F). 
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APPENDIX F: LIPID CALCULATIONS 
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Lipid Calculations* 

1. Total serum cholesterol (macro method) 

A test* 
total serum cholesterol= X 200*" 

<mg/dL) A standard^ 

^absorbance <0D) of test sample. 
"absorbance <0D) of cholesterol calibrator, 200 mg/dL. 
^concentration (mg/dL) of cholesterol calibrator. 

2. Serum HDL cholesterol (macro method) 

A test* 
serum HDL cholesterol= X 50^ X 1.125 

(mg/dL) A standard^ 

*absorbance (OD) of test sample. 
^absorbance (OD) of HDL cholesterol calibrator, 50 mg/dL 
^concentration (mg/dL) of HDL cholesterol calibrator. 

3. Serum triglyceride (1:150 sample to reagent ratio) 

A test* 
serum tr i gl ycer i de= X 250^ 

(mg/dL) A standard^ 

*absorbance (OD) of test sample. 
"absorbance (OD) of triglyceride calibrator, 250 mg/dL. 
^concentration of triglyceride calibrator, 250 mg/dL. 

4. Serum HDL cholesterol^ 

serum LDL cholesterol= total serum cholesterol-
(mg/dL) 

((triglyceride/ 5) + HDL cholesterol). 

^Formulas for calculation of total serum cholesterol, 
HDL cholesterol and serum triglyceride were obtained from 
Sigma Diagnostics, St. Louis, MO. 

^Hoeg, J. M. Managing the patient with hypercholes­
terolemia. Nutrition and the M.D. 13(9):l-3, 1987. 
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APPENDIX G: HEIGHT-WEIGHT TABLES 
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Comparison of the Weiqht-for-Height Tables From Acturial Data: 
Non-Age-Corrected Metropolitan Life Insurance Company and Age-

Specific Gerontology Research Center Recommendations ' 

Height Metropolitan 1983 Gerontology Research Center* 
(ft and in) Weights* (25-59 yr) (Age-specific weight range for men and women) 

Men Women 20-29 yr 30-39 yr ' 40-49 yr 50-59 yr 60-69 yr 

4 10 100-131 84-111 92-119 99-127 107-135 115-142 
4 11 101-134 87-115 95-123 103-131 111-139 119-147 
5 0 103-137 90-119 98-127 106-135 114-143 123-152 
5 1 123-145 105-140 93-123 101-131 110-140 118-148 127-157 
5 2 125-148 108-144 96-127 105-136 113-144 122-153 131-163 
5 3 127-151 111-148 99-131 108-140 117-149 126-158 135-168 
5 4 129-155 114-152 102-135 112-145 121-154 130-163 140-173 
5 5 131-159 117-156 106-140 115-149 125-159 134-168 144-179 
5 6 133-163 120-160 109-144 119-154 129-164 138-174 148-184 
5 7 135-167 123-164 112-148 122-159 133-169 143-179 153-190 
5 8 137-171 126-167 116-153 126-163 137-174 147-184 158-196 
5 9 139-175 129-170 119-157 130-168 141-179 151-190 162-201 
5 10 141-179 132-173 122-162 134-173 145-184 156-195 167-207 
5 11 144-183 135-176 126-167 137-178 149-190 160-201 172-213 
6 0 147-187 129-171 141-183 153-195 165-207 177-219 
6 1 150-192 133-176 145-188 157-200 169-213 182-225 
6 2 153-197 137-181 149-194 162-206 174-219 187-232 
6 3 157-202 141-186 153-199 166-212 179-225 192-238 
6 4 144-191 157-205 171-218 184-231 197-244 

*Values in this table are for height without shoes and weight without clothes. 

Andres, R. Mortality and obesity: The rationale for age-specific 
height-weight tables. In Andres, R., Bierman, E. L. and Hazard, W. R. 
eds: Principles of Geriatric Medicine. New YorkzMc Graw-Hill, p. 311-
318, 1985. 
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