
CHAPTER I

IN T R O D U C T IO N

A n e m ia  is o n e  o f  th e  m a jo r  p u b lic  h e a l th  p r o b le m s  e s p e c ia l ly  in 

d e v e lo p in g  c o u n tr ie s . T h e  m o s t  c o m m o n  c a u s e  o f  a n e m ia  is iro n  d e f ic ie n c y .  It h a s  

b e e n  e s tim a te d  th a t m o re  th a n  5 0 0  m ill io n  p e o p le  s u f fe r  f ro m  th is  d is e a s e (D e  

M a e y e r  a n d  A d ie ls -T e g m a n , 19 85 ).

A c c o rd in g  to  s e v e ra l  รนท/e y ร o f  h e m a to lo g ic  v a lu e  a m o n g  T h a is  in 

v a r io u s  p a r ts  o f  T h a i la n d , th e  p re v a le n c e  o f  a n e m ia  v a r ie s  f ro m  11 to  6 7  p e rc e n t 

d e p e n d in g  o n  a g e  g ro u p s , s e x , lo c a t io n  o f  s u rv e y , la b o ra to ry  u s e d  a n d  c r i te r ia  fo r  

d ia g n o s is .(A re e k u l  e t . a l . ,1 9 7 2 ,1 9 7 6  ; C h a ro e n la rp  e t. a l., 19 8 8  ; C h a tu r a c h in d a  , 

1972  ; K o ra n a n ta -k u l  , 1 9 8 4  ; N a - N a k o m  , W a s i an d  P o o tra k u l ,1 9 8 4  ; P a n ic h  an d  

P o m p a tk u l  , 1981 ; R a ta n a b a n a n g k o o n  e t.a l. ,1 9 8 0  ; r im d u s it  , 19 75  ; S ir i je r a c h a i  , 

19 89  ; S u n d h a ra g ia t i  ,1 9 6 7  ; S u w a n ik  e t.a l. ,1 9 8 1  ; T in ta r a  , K o r - a n a n ta k u l  a n d  

P o m p a tk u l  , 1988  ; V a c h a n a n d a  ,1 9 6 3  ; V a ly a s e v i , B e n c h a k a m  a n d  D h a m a m it ta  , 

1974  ; W a s i , 19 72  )

T h e  e t io lo g y  o f  a n e m ia  in  T h a i la n d  h a d  n o t b e e n  s y s t e m a t ic a l ly  s u rv e y e d  

b u t it is b e l ie v e d  th a t  th e  m o s t  c o m m o n  c a u s e  is iro n  d e f ic ie n c y .  T h e  s tu d y  o f  

R a ta n a b a n g k o o n , e t  a l. a b o u t  th e  p re v a le n c e  a n d  e tio lo g y  o f  a n e m ia  in  c h i ld re n  in 

19 8 0  sh o w e d  th a t  2 3 %  o f  th e  s u b je c ts  h a d  a n e m ia  a n d  m a jo r i ty  o f  th a t  s u b je c ts  

h a d  lo w  s e ru m  iro n  w h ile  s e ru m  v i ta m in  B 1 2  a n d  s e ru m  f o la te  w e re  n o rm a l. 

A lth o u g h , th o s e  s u b je c ts  c a n  n o t  r e p re s e n t  T h a i c h i ld re n  p o p u la t io n  s in c e  th e y  a ll
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l iv e d  in  B a n g k o k  a n d  h a d  h ig h e r  s o c io e c o n o m ic  s ta tu s  th a n  m o s t o f  th e  c h i ld r e n  

w h o  l iv e d  in ru ra l a re a . T h e re fo re ,  it s t i l l  c a n  b e  a s su m e d  f ro m  th e  r e s u l t s  o f  th is  

s tu d y  th a t  th e  m a jo r  c a u s e  o f  a n e m ia  a m o n g  T h a i c h i ld re n  is iro n  d e f ic ie n c y .  In 

a d u lts , th e  s tu d y  o f  A re e k u l, e t  a l. in 1976 . a n d  T in ta ra , e t  a l. in 19 88  a b o u t  

a n e m ia  a n d  its  e t io lo g y  a m o n g  p r e g n a n t  w o m e n  sh o w e d  th a t  7 6 -8 2 %  o f  a n e m ic  

c a s e s  in  th o se  s tu d ie s  w e re  c a u s e d  b y  iro n  d e f ic ie n c y .

M o s t o f  th e  s tu d ie s  a b o u t  a n e m ia  in  a d u lt in T h a i la n d  u s e d  h e m a to c r i t  o r  

h e m o g lo b in  le v e l a s  th e  c r i te r ia  fo r  d ia g n o s is ,  o n ly  so m e  a lso  u se d  s e ru m  fe r r i t in  

o r  s e ru m  iro n  to  d e te c t  th e  p r e v a le n c e  o f  iro n  d e f ic ie n c y (A re e k u l  e t .a l . ,1 9 7 6  ; 

R a ta n a b a n a n g k o o n  e t .a l., 19 8 0  ; S u n n d h a ra g ia t i ,1 9 6 7  ; T in ta ra  e t .a l . ,1 9 8 8  ) .M o s t  o f  

th e m  s tu d ie d  th e  p re g n a n t  w o m e n . V e ry  fe w  s tu d ie s  u se d  n o n  p re g n a n t  w o m e n  as 

th e  s u b je c ts . N a -N a k o m , e t  a l. s tu d ie d  h e m a to c r i t  v a lu e  a n d  p r e v a le n c e  o f  iro n  

d e f ic ie n c y  a n e m ia  a m o n g  8 7 7  w o m e n  in  re p ro d u c tiv e  a g e  g ro u p  in  1 9 7 3 , u s in g  

th e ra p e u t ic  tr ia l a s  th e  g o ld  s ta n d a rd  fo r  iro n  d e f ic ie n c y . T h e  s u b je c ts  in  th is  s tu d y  

w e re  m e d ic a l  a n d  n u rs in g  s tu d e n ts ,  d o c to rs  a n d  n u rse s  w h o  g e n e ra l ly  h a v e  h a d  

h ig h e r  e d u c a tio n  a n d  h ig h e r  s o c io e c o n o m ic  s ta tu s  th a n  th e  m a jo r i ty  o f  T h a i  

w o m e n . T h e y  fo u n d  th a t 12%  h a d  a n e m ia  b u t o n ly  1% r e s p o n d e d  to  iro n  

s u p p le m e n ta t io n . H o w e v e r , f ro m  8 7 7  s u b je c ts  o n ly  2 3 6  c a s e s  to o k  iro n  s u p p le m e n t  

re g u la r ly  a n d  c a m e  b a c k  f o r  r e -e v a lu a t io n . T h e  d o se s  o f  fe rro u s  s u l fa te  g iv e n  to  

th e m  w a s  lo w , (6 0  m g /d ) . T h e re fo re  th e  p re v a le n c e  o f  iro n  d e f ic ie n c y  a n e m ia  

a m o n g  th is  g ro u p  o f  p o p u la t io n  m a y  b e  u n d e re s tim a te d . S in c e  iro n  d e f ic ie n c y  

d e p e n d e d  o n  iro n  fo o d  in ta k e  w h ic h  v a r ie d  a c c o rd in g  to  e c o n o m ic  s ta tu s ,  th e re f o r e  

w e  c a n  a s su m e  th a t a m o n g  th e  m a jo r  p o p u la t io n  o f  th e  s a m e  a g e  a n d  s e x , w h o  

h a v e  lo w e r  s o c io e c o n o m ic  s ta tu s ,  th e  p ro b le m  is e v e n  m o re  s e r io u s .

T h e  N o r th e a s te rn  p a r t  o f  T h a i la n d  is th e  p o o re s t  p a r t  o f  th e  c o u n t ry .  T h e  

p e o p le  in  th e  ru ra l  a re a  o f  th e  N o r th e a s t  h a s  lo w e r  s o c io e c o n o m ic  s ta tu s  c o m p a re d



13

to  th e  p e o p le  in o th e r  p a r ts  o f  T h a i la n d . T h e  d ry n e s s  o f  th e  w e a th e r  in  s u m m e r  

le a d s  to  d if f ic u l ty  o f  f in d in g  e n o u g h  fo o d  e s p e c ia l ly  p ro te in  f ro m  a n im a l w h ic h  is 

a lso  th e  m a jo r  s o u rc e  o f  iro n . H o o k  w o rm  in fe s ta t io n , w h ic h  is o n e  o f  th e  c a u s e s  

o f  c h ro n ic  b lo o d  lo s s  th a t c a n  le a d  to  iro n  d e f ic ie n c y  a n e m ia , is a ls o  c o m m o n  in 

th is  a re a , a l th o u g h  th e  p re v a le n c e  ra te  a n d  s e v e r i ty  is n o t as h ig h  a s  th a t  o f  th e  

s o u th e rn  p a r t o f  T h a i la n d . F ro m  th e  re a so n  p re v io u s ly  m e n t io n e d , th e  ru ra l  a r e a  o f  

th e  N o r th e a s te rn  p a r t  o f  T h a i la n d  e s p e c ia l ly  th e  u n d e rd e v e lo p e d  a re a  o f  th is  p a r t  is 

th e  h ig h  r is k  a re a  o f  h ig h  p re v a le n c e  o f  iro n  d e f ic ie n c y  a n e m ia .

T h e re  a re  tw o  s tu d ie s  a b o u t  iro n  c o n te n t  in fo o d  o f  th e  N o r th e a s te r n  

T h a i la n d . T h e  f irs t s tu d y  w a s  d o n e  b y  N u ta c h a ra t ,  e t  al. in  1973 . T h e y  s u rv e y e  

d ie ta ry  n u tr ie n t  in ta k e  o f  th e  v i l la g e rs  in  7 v i l la g e s  o f  K h o n  K a e n  p r o v in c e  b y  

m e a s u r in g  fo o d  in ta k e  o f  th e  s u b je c ts 's  f a m ily  e v e ry  m e a l fo r  2  d a y s , th e  d ie ta r y  

n u tr ie n t  in ta k e  w a s  c a lc u la te d  a c c o rd in g  to  fo o d  c o m p o s it io n  ta b le . T h e  a v e ra g e  

iro n  in ta k e  o f  th e  v i l la g e rs  in  K h o n  K a e n  p r o v in c e  f ro m  th is  s tu d y  is  12 .3  m g /d a y , 

2 .5  m g  o f  th is  is h e m e  iro n  w h ic h  is m o re  a b s o rb a b le .  A b o u t 4 0 %  o f  iro n  in ta k e  

c a m e  f ro m  r ic e  w h ic h  c o n ta in e d  h ig h  p h y ta te ,  w h ic h  is th e  in h ib i to r  o f  iro n  

a b s o rp tio n . T h e re fo re  m o s t o f  th e  v i l la g e rs  in  K h o n  K a e n  a re  a t  r is k  to  h a v e  

in a d e q u a te  iro n  in ta k e  b e c a u s e  a c c o rd in g  to  th e  R e c o m m e n d e d  D ie ta ry  A l lo w a n c e  

(R D A ) o f  th e  T h a is  , o n ly  m e n  a n d  m e n o p a u s e  w o m e n  re c e iv e d  a d e q u a te  iro n  

in ta k e . T h e  s e c o n d  s tu d y  w a s  d o n e  b y  S u w a n ik , e t  a l. in 1 9 80 . B y  a n a ly z in g  fo o d  

iro n  c o n te n t  o f  th e  m e a ls , th e y  fo u n d  th a t  th e re  w a s  so  m u c h  d i f f e re n c e  b e tw e e n  

fo o d  iro n  c o n te n t  o f  p e o p le  f ro m  B a n g k o k  a n d  th a t  o f  th e  ru ra l a re a  (2 4 .2 0 + 7 .7 6  

m g /d a y  in  B a n g k o k , 1 3 .1 7 ± 2 .8 7  m g /d a y  in  A n g  T h o n g  in c e n tra l  ru ra l  a re a , a n d  

7 .3 7 + 3 .2 9  m g /d a y  in  S i S a  K e t in ru ra l a re a  o f  N o r th e a s te rn  T h a i la n d )  T h e  r e s u lt s  

o f  th e s e  tw o  s tu d ie s  s h o w e d  th a t  ะ



14

1. D ie ta ry  iro n  c o n te n t  in  th e  fo o d  o f  th e  p e o p le  f ro m  th e  ru ra l a re a  o f  

T h a i la n d  is s ig n if ic a n t ly  lo w e r  th a n  in th e  c ity  .

2 . I ro n  c o n te n t  in th e  fo o d  o f  p e o p le  w h o  liv e  in  n o r th e a s te rn  p a r t  o f  

T h a i la n d  is lo w e r  th a n  th e  R D A  o f  th e  T h a is .

P re g n a n t , la c ta t in g  a n d  m e n s tru a t in g  w o m e n  w e re  th e  g ro u p s  a t r isk  o f  

iro n  d e f ic ie n c y  a n e m ia  a m o n g  a d u lts  b e c a u se  th e y  r e q u ire  h ig h e r  iro n  in ta k e  th a n  

m e n  a n d  m e n o p a u s e  w o m e n . T h e re  is a  r e c o m m e n d a t io n  to  g iv e  iro n  s u p p le m e n t 

to  e v e ry  c a s e  o f  p re g n a n t  a n d  la c ta tin g  w o m e n . B u t fo r  th e  n o n -p re g n a n t  

m e n s tru a t in g  w o m e n  w h o  w e re  a lso  a t r isk  e s p e c ia l ly  th e  o n e  w h o  liv e  in th e  a re a  

w h e re  iron  c o n te n t  in  fo o d  is lo w  su c h  as n o r th e a s te rn  p a r t o f  T h a i la n d , th e re  a re  

v e ry  few  d a ta  a b o u t  th e  rea l p re v a le n c e  o f  a n e m ia  w h ic h  is c a u s e d  b y  iro n  

d e f ic ie n c y . M o s t o f  th e  s u rv e y s  u s e d  h e m o g lo b in  o r  h e m a to c r i t  as  th e  c r i te r ia  fo r  

th e  d ia g n o s is  o f  a n e m ia . S in c e  m ild  c a s e s  o f  iro n  d e f ic ie n c y  m a y  h a v e  n o  a n e m ia  

a n d  a n e m ic  c a s e s  m a y  b e  c a u s e d  b y  th e  o th e r  d is e a s e , th e re fo re  th e re  is  a n  

o v e r la p p in g  b e tw e e n  th e  tw o  p ro b le m s .

In th e  n o r th e a s te rn  p a r t o f  T h a i la n d  w h e re  p r e v a le n c e  o f  th a la s s e m ia  a n d  

h e m o g lo b in o p a th ie s  is  h ig h  ( a b o u t 4 0 %  o f  th e  p o p u la t io n  a re  h e m o g lo b in  E 

h e te ro z y g o te )  a n d  a v e ra g e  iro n  c o n te n t  in  fo o d  is lo w , th e  o v e r la p p in g  o f  th e  tw o  

p ro b le m s  m a y  b e  m o re . S u w a n ik , e t  a l. s tu d ie d  iro n  s ta tu s  o f  T h a i  p o p u la t io n  in 

B a n g k o k  a n d  o n e  v i l la g e  a t  S i S a  K e t p ro v in c e  in  1981 . T h e y  fo u n d  th a t  s e ru m  

fe rr i t in  v a lu e s  in  b o th  m a le s  a n d  fe m a le s  f ro m  th e  v i l la g e  w e re  d e f in i te ly  lo w e r  

th a n  th o s e  o f  B a n g k o k  w ith  th e  m e a n  v a lu e  o f  3 2  a n d  15 n g /m l fo r  m a le s  a n d  

fe m a le s  r e s p e c t iv e ly  c o m p a re d  to  8 1 a n d  4 8  n g /m l o f  th o s e  f ro m  B a n g k o k  

(P  <  0 .0 0 1 ) . I t w a s  n o te d  th a t  e s p e c ia l ly  in  fe m a le s ,  t r a n s fe r r in  s a tu ra t io n  a m o n g  

th e  v i l la g e rs  w a s  a ls o  lo w e r  th a n  th o s e  o f  B a n g k o k  g r o u p  (P  <  0 .0 0 5 ) . W h e n  

a n e m ia  w a s  d e te rm in e d  b y  h e m o g lo b in  le v e l, th e re  a re  2 3 .6 %  o f  m a le  a n d  3 4 .3 %
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o f  fe m a le  a n e m ic  c a s e s  . W h e n  iro n  d e f ic ie n c y  s ta tu s  w a s  d e te rm in e d  b y  s e ru m  

fe rr itin  le v e l, th e re  a re  3 1 .1 %  o f  m a le s  a n d  4 6 .0 %  o f  f e m a le s , w h o  liv e  in  th e  ru ra l 

a re a , h a v e in g  iro n  d e f ic ie n c y . H o w e v e r  th e y  d id  n o t s h o w  h o w  m a n y  p e r c e n t  o f  

a n e m ic  c a s e s  h a v in g  lo w  se ru m  fe rr i t in . S in c e  th e  fe m a le  s u b je c ts  f ro m  th e  ru ra l 

a re a  in  th is  s tu d y  w e re  in  th e ir  r e p ro d u c tiv e  a g e s  (2 7 -4 2  y e a rs  o ld ) , th e re fo re  w e  

c a n  c o n c lu d e  f ro m  th is  s tu d y  th a t :

1. I ro n  d e f ic ie n c y  is s t i l l  a  p ro b le m  in  th e  ru ra l a re a  e s p e c ia l ly  in th e  

p o o r  a re a s  o f  th e  N o r th e a s te rn  T h a i la n d .

2. T h e  p r o b le m  is m o re  p ro m in e n t  in r e p ro d u c tiv e  a g e  g ro u p  fe m a le s  th a n

m a le s

T h e  c l in ic a l  m a n ife s ta t io n s  o f  iro n  d e f ic ie n c y  m a y  b e  q u ite  s u b tle .  M o s t 

in d iv id u a ls  w i th  m ild  iro n  d e f ic ie n c y  a n e m ia  h a v e  n o  c o m p la in ts  th a t a re  d ra m a tic  

e n o u g h  to  m a k e  th e m  se e k  m e d ic a l a t te n t io n . N e v e r th e le s s ,  s e v e ra l m a n ife s ta t io n s  

o f  iro n  d e f ic ie n c y  h a v e  b e e n  re c o g n iz e d  th a t  a re  c l in ic a l ly  a n d  e c o n o m ic a l ly  

m e a n in g fu l , p a r t ic u la r ly  in  v ie w  o f  th e  c o n t in u in g  h ig h  p re v a le n c e  o f  th is  

d iso rd e r .2 1  T h e  s tu d ie s  o f  G a rd n e r  , e t  a l. in  1 9 7 7 ., V ite r i a n d  T o r u n  in 1974 , 

B a s ta , e t  a l. in  1 9 7 9  a n d  E d g e r to n , e t  a l. in  19 7 9  s h o w e d  th e  im p a irm e n t o f  w o rk  

p e r fo rm a n c e  o f  th e  a n e m ic  a g r ic u ltu ra l  la b o re rs  w h ic h  im p ro v e d  a f te r  iro n  

s u p p le m e n ta t io n . T h e re fo re  im p ro v e m e n t o f  iro n  s ta tu s  c a n  le a d  to  im p ro v e m e n t  o f  

w o rk  p e r fo rm a n c e  a n d  p ro d u c t iv i ty  1 a n d  s u b s e q u e n t ly  im p ro v e  th e  e c o n o m ic  

s ta tu s  o f  th e  p o p u la t io n .

Iro n  f o r t i f ic a t io n  in  s a l t  a n d  f ish  s a u c e  w a s  u s e d  as an  in te r v e n t io n  to  

im p ro v e  th e  iro n  s ta tu s  o f  th e  p e o p le  in  ru ra l a re a s  in  th e  s tu d ie s  o f  C h a ro e n la r p  in 

1983 a n d  S u w a n ik , e t  a l. in  1 9 86 . T h e re  w e re  im p ro v e m e n ts  in  th e  m e a n  

h e m o g lo b in  le v e l  o f  s u b je c ts  in  b o th  s tu d ie s . T h u s , i ro n  f o r t i f ic a t io n  in  s a l t  a n d  

fish  s a u c e  w a s  r e c o m m e n d e d  b y  th e  tw o  a u th o rs  to  b e  a  n a t io n a l  p o l ic y  to  s o lv e
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th is  p ro b le m . T h e  p ro b le m s  o f  iro n  fo r t i f ic a t io n  in  s a lt  a n d  f ish  s a u c e  a re  ะ f irs t , 

th e  p ro d u c t io n  o f  s a l t  a n d  f ish  s a u c e  in T h a i la n d  is in  th e  s m a ll  fa c to ry  h o u s e s  a n d  

th e re  a re  m a n y  d i f f ic u l t ie s  in c o n tro l l in g  th e m  e s p e c ia l ly  th e  p ro d u c t io n  o f  lo w  

q u a li ty  fish  s a u c e  w h ic h  m o s t o f  th e  p o o r  p e o p le  c o n s u m e ; s e c o n d , T h a i la n d  h a s  

m a n y  c a s e s  o f  p a t ie n ts  w h o  a re  d is e a s e d  fo rm  o f  h o m o z y g o te  o r  c o m p o u n d  

h e te ro z y g o te  th a la s s e m ia  a n d  h e m o g lo b in o p a th ie s .  T h e re  a re  a b o u t  5 0 0 ,0 0 0  c a s e s  

o f  th a la s s e m ia  p a t ie n ts  in  T h a i la n d  a n d  a b o u t 16 m ill io n  o f  T h a i p o p u la t io n  h a v e  

a b n o rm a l g e n e  o f  th a la s s e m ia  o r  h e m o g lo b in o p a th ie s .  A s w e  k n o w  iro n  o v e r lo a d  

is th e  m a jo r  c o m p lic a t io n  o f  th a la s s e m ia . U s in g  iro n  f o r t i f ic a t io n  to  s u p p le m e n t  

iro n  fo r  th e  e n t i r e  p o p u la t io n  m a y  h a v e  a  h a rm fu l  e f fe c t  to  a  c e r ta in  n u m b e r  o f  

T h a la s s é m ie  p a t ie n ts .  T o  id e n tify  th e  h ig h  r is k  g ro u p  o f  i ro n -d e f ic ie n c y  a n e m ia  

a n d  g iv e  iron  s u p p le m e n t  is th e  s a fe r  w a y  to  s o lv e  th is  p ro b le m .

In s u m m a ry , th e  p ro b le m s  th a t le a d  to  th is  s tu d y  a re  ะ

1. h ig h  p r e v a le n c e  o f  a n e m ia  a m o n g  th e  fe m a le  in  r e p ro d u c tiv e  a g e  g ro u p  

e s p e c ia l ly  in th e  u n d e rd e v e lo p e d  a n d  lo w  s o c io e c o n o m ic  a re a , e v e n  th o u g h  th e y  

a re  n o t p re g n a n t .

2 . h ig h  p re v a le n c e  o f  th a la s s é m ie  a n d  h e m o g lo b in o p a th ic  g e n e s  a m o n g  

th e  T h a is  le a d s  to  th e  p ro b le m  o f  id e n t ify in g  th e  tru e  p re v a le n c e  o f  iro n  

d e f ic ie n c y  a n e m ia  a n d  th e  p ro b le m  o f  s o lv in g  iro n  d e f ic ie n c y  b y  iro n  fo r t i f ic a t io n  

m e th o d s .

3. n o  a v a i la b le  p re s e n t  d a ta  a b o u t th is  h ig h  r is k  g ro u p  p o p u la t io n  ( fe m a le  

in  re p ro d u c tiv e  a g e  g ro u p  w h o  liv e  in  th e  u n d e r d e v e lo p e d  a re a  a n d  d o  n o t 

p re g n a n t) . S in c e  e c o n o m ic  g ro w th  in  th e  la s t 5 y e a rs  is h ig h  a n d  th e  a v a i la b le  d a ta  

w e re  d o n e  m o re  th a n  10 y e a rs  a g o , th e re fo re  th e  p r e s e n t  p re v a le n c e  o f  iro n  

d e f ic ie n c y  a n e m ia  a n d  iro n  s ta tu s  o f  th e se  p o p u la t io n  m a y  c h a n g e .
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4. to  k n o w  th e  tru e  p re v a le n c e  o f  iro n  d e f ic ie n c y  a n e m ia  a n d  iro n  s ta tu s  

o f  th is  h ig h  r is k  g r o u p  a n d  its  a s s o c ia te d  fa c to rs  m a y  h e lp  US ju s t i f y  th e  s u i ta b le  

m e th o d  to  s o lv e  th e  p ro b le m .
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L IT E R A T U R E  R E V IE W

P R E V A L E N C E  O E  A N E M IA  IN  R E P R O D U C T IV E  A G E  G R O U P  F E M A L E

T h e  p re v a le n c e  o f  a n e m ia  a m o n g  fe m a le  r e p ro d u c tiv e  a g e  g r o u p  f ro m  

se v e ra l s u rv e y s  a re  s h o w e d  o n  T a b le  1.

T h e  d a ta  s h o w e d  h ig h  p re v a le n c e  o f  a n e m ia  a m o n g  th e s e  g r o u p  o f  

p o p u la tio n  o n ly  in  th e  s u rv e y  th a t  w a s  d o n e  in  th e  ru ra l a re a . F ro m  th e  s tu d y  

o f  N a -N a k o m  in  1973 th e  p re v a le n c e  o f  a n e m ia  a m o n g  fe m a le s  in  th e  

re p ro d u c tiv e  a g e  g ro u p  in  B a n g k o k  w as  a b o u t 12% . S u w a n ik  e t. a l. w a s  

s tu d ie d  in 1981 it w a s  d e c r e a s e d  to  2 .3 % . So a m o n g  th e  p e o p le  who l iv e  in 

b ig  c ity  a n d  h a v e  h ig h e r  s o c io e c o n o m ic  s ta tu s , a n e m ia  is n o t a  b ig  p ro b le m . 

In c o n tra s t, th is  g ro u p  o f  p o p u la t io n  in  ru ra l, a re a  s ti l l  h a v e  h ig h  p r e v a le n c e  as 

sh o w e d  b y  th e  s u rv e y  o f  S i r i je r a c h a i  in  1 9 88 , A b o u t 2 5 %  o f  th e s e  p o p u la t io n  

h a v e  a n e m ia .

H o w e v e r , th e  p r e v a le n c e  o f  a n e m ia  d e te c te d  b y  h e m a to c r i t  o r  

h e m o g lo b in  le v e l a lo n e  c a n  n o t d e te rm in e  th e  s iz e  o f  iro n  d e f ic ie n c y  a m o n g  

th e  p o p u la t io n , s in c e  p re v a le n c e  o f  a b n o rm a l h e m o g lo b in  e s p e c ia l ly  

h e m o g lo b in  E  a n d  p re v a le n c e  o f  th a la s s e m ia  in  T h a i la n d  is h ig h . W a s i  e t  a l. 

(1 9 7 3 )  fo u n d  th a t  s y s te m ic a l ly  th e  s u b je c t  w ith  h e te ro z y g o te  o f  h e m o g lo b in  E 

h a d  lo w e r  h e m a to c r i t ,  a p p ro x im a te ly  1.5 p e rc e n t o n  th e  a v e ra g e  th a n  th o s e  

w ith  n o rm a l h e m o g lo b in . B e c a u s e  o f  th is  re a s o n , th e  o v e r la p p in g  b e tw e e n  th e  

c a s e s  o f  iro n  d e f ic ie n c y  a n e m ia  a n d  th a la s s e m ia  o r  h e m o g lo b in o p a th ie s  o c c u rs .

T h e  s tu d ie s  a b o u t  p re v a le n c e  o f  iro n  d e f ic ie n c y  a n e m ia  in  a d u l t  w e re  

sh o w e d  o n  T a b le  2 . M o s t  o f  th e m  w e re  d o n e  in  p re g n a n t  w o m e n , u s in g



TABLE I PREVALENCE OF ANEM IA AMONG FEMALE REPRODUCTIVE AGE GROUP (15-45 YR.)

Y E A R S N O L O C A T I O N C R IT E R I A P R E V A L E N C E I N V E S T I G A T O R

1 9 7 2 ALL OVER THAILAND

1569 H b  A A H b  < 1 2  G % 3 5 % W A S I  , e t a l.

4 7 2 H b  A E H b  < 1 2  G % 4 4 % W A S I  , e t  a l.

19 7 3 8 7 7 B A N G K O K H c t < 3 6 % 12% N A - N A K O R N ,e t  al

19 74 5 5 3 N A K O R N - C H A I S R E E 11b < 1 2  G % 4 8 % N A -N A K O R N

1 9 7 8 C H I E N G  M A I

159 N O R M A L  D IE T H c t < 3 6 % 5 % L IN P IS A R N , ร .

2 3 2 V E G E T A R I A N H c t < 3 6 % 4 9 %

1981 144 B A N G K O K H b  < 1 2  G % 2 .3 % S U  W A N  IK , e t  a l.

158 S I S A  K E T H b  < 1 2  G % 3 4 . 3 %

19 8 8 5 7 3 K I I O N - K A E N H c t < 3 6 % 2 6 .4 % S I R IJ E R A C H A I



T A B L E  I I  : P R E V A L E N C E  O F  IR O N  D E F IC IE N C Y  IN  A D U L T .

G R O U P N O L O C A T IO N C R IT E R I A P R E V A L E N C E . I N V E S T IG A  T O R Y E A R

P R E G N A N C Y 154 B A N G K O K S E R U M  I R O N 6.5 V A L Y A S E V I 1 9 7 2

241 U B O L < 5 0  u g 13 .65

P R E G N A N C Y 2 1 6 S IR IR A J S E R U M  I R O N 2 2 .6 A R E E K U L 1 9 7 6

<  5 0  u g

P R E G N A N C Y 100 H A D Y A I T H E R A P E U T I C 19.3 T 1 N T A R A 19 8 8

T R I A L

M A L E 2 0 9 S I S A  K E T S E R U M  F E R R IT IN 3 1 .0 S U W A N 1 K 1981

< 2 1  n g /d l

F E M A L E 4 8 5 S E R U M  F E R R IT IN 4 6 .0

<  13 n g /d l



th e ra p e u tic  tr ia l  o r  s e ru m  iro n  as th e  g o ld  s ta n d a rd . S in c e  th e re  a re  m a n y  

p h y s io lo g ic  fa c to r s  th a t  m a y  in te rfe re  w ith  s e ru m  iro n  le v e l a n d  th is  s tu d y  

h a v e  h ig h  d iu r n a l  v a r ia t io n , u s in g  s e ru m  iro n  a lo n e  to  d e te rm in e  iro n  s ta tu s  is 

n o t e n o u g h .

T h e  s tu d y  o f  S u w a n ik  e t.a l. (1 9 8 1 )  a t  S i S a  K e t  P ro v in c e  s h o w e d  

h ig h  p re v a le n c e  o f  iro n  d e f ic ie n c y  a m o n g  th e  r e p ro d u c tiv e  a g e  g ro u p s  o f  b o th  

m a le  a n d  fe m a le . H o w e v e r ,  th is  s tu d y  w a s  d o n e  a lm o s t  12 y e a rs  a g o . A n d  it 

d id  n o t sh o w  h o w  m a n y  p e rc e n t o f  th e  p e o p le  h a d  a n e m ia  s e c o n d a ry  to  iro n  

d e f ic ie n c y  a n d  h o w  m a n y  p e rc e n t o f  th e  p e o p le  w h o  w e re  iro n  d e f ic ie n t  h a v e  

a n e m ia .

HOOK WORM INFESTATION AND ITS RELATIONSHIPS TO-IRON DEFICIENCY

A n  e p id e m io lo g ic a l  s u rv e y  m a d e  b y  V a ja ra s a th ir a  a n d  H a r in a s u ta  in  

1957  s h o w e d  th a t  h o o k  w o rm  in fe c t io n  w a s  v e ry  c o m m o n  in  T h a i la n d . T h e  

m o s t p re v a le n t  s p e c ie s  w a s  N e c a to r  a m e r ic a n u s . In fe s ta t io n  ra te  a m o n g  th e  

p e o p le  in  N o r th e a s te r n  a re a  w a s  1 9 .5 % . A l th o u g h  it is  n o t  a s  h ig h  a s  in  th e  

S o u th e rn  a re a , it  is  s t i l l  h ig h .

H e a v y  in fe s ta t io n  o f  h o o k  w o rm  h a s  r e la t io n s h ip  w ith  a n e m ia . A re e k u l  

e t  a l. (1 9 7 0 )  s tu d ie d  b lo o d  lo ss  f ro m  h o o k  w o rm  b y  u s i n g ^ l  C r - la b e l le d  re d  

b lo o d  c e l ls  ; th e y  fo u n d  th a t b lo o d  lo s s  p e r  w o rm  p e r  d a y  is  a b o u t  0 .0 3 -0 .0 8  

m l. T h e re  is a  s ig n i f ic a n t  c o r r e la t io n  b e tw e e n  to ta l  b lo o d  lo s s  a n d  n u m b e r  o f  

h o o k  w o rm  e g g s  in  s to o ls .

N a te e w a t ta n a  a n d  S iv a s o m b o o n  (1 9 7 0 )  s tu d ie d  th e  r e la t io n s h ip  b e tw e e n  

h o o k  w o rm  in fe s ta t io n  a n d  le v e l o f  s e ru m  iro n  a m o n g  th e  in m a te s  o f  C h ia n g -



M a i P ro v in c ia l  P r is o n  . T h e y  fo u n d  th a t th e  re d u c tio n  o f  s e ru m  iro n  d i r e c t ly  

re la te d  w ith  th e  s e v e r i ty  o f  h o o k  w o rm  in fe s ta tio n .

T h e  e f fe c t  o f  h o o k  w o rm  in fe s ta tio n  to  iro n  d e f ic ie n c y  a n e m ia  d e p e n d s  

o n  s e v e r ity  o f  in fe s ta t io n , iro n  s to ra g e  an d  iro n  in ta k e  o f  th e  s u b je c ts .  In  th e  

h ig h  r isk  g ro u p  o n ly  m ild  in fe s ta t io n  m ig h t h a v e  e f fe c t  o n  th e  iro n  s ta tu s  o f  

th e  p a t ie n ts . T h e r e fo re  h o o k  w o rm  in fe s ta tio n  w a s  a c c o u n te d  to  b e  th e  

a s so c ia te  f a c to r  o f  iro n  d e f ic ie n c y  a n e m ia  in th is  s tu d y .

E F F E C T S  O F  IR O N  D E F I C IE N C Y

T h e  m a jo r  e f f e c t  o f  iro n  d e f ic ie n c y  in  a d u lt  is s o c io e c o n o m ic  lo s s  d u e  

to  d e c re a s in g  w o rk  p e r fo rm a n c e  a n d  p ro d u c t iv i ty . T h e re  a re  m a n y  s tu d ie s  b o th  

in  e x p e r im e n ta l  a n im a ls  a n d  c l in ic a l  tr ia ls  in  th is  a rea .

G a rd n e r , e t  a l. (1 9 7 7 )  s tu d ie d  w o rk  p e r fo rm a n c e  a m o n g  7 5  w o m e n  w h o  

w o rk e d  o n  a  te a  e s ta te  in  S ri L a n k a  . T h e  s u b je c ts  p e r fo rm e d  a  s ta n d a r d , 

m u l t is ta g e - t re a d m ill  te s t  in  w h ic h  s p e e d  a n d  g ra d e  w e re  g r a d u a l ly  in c re a s e d  

fo r  a  m a x im u m  p e r io d  o f  18 m in u te s . T h e  re su lts  w e re  a n a ly z e d  a c c o rd in g  to  

th e  c o n c e n t ra t io n  o f  h e m o g lo b in  in  v e n o u s  b lo o d . T h e y  s h o w e d  th e  s ig n i f ic a n t  

d i f fe re n c e  o f  p e r f o rm a n c e  v a lu e  a m o n g  th e  s u b je c ts  w h o  h a v e  lo w  h e m a to c r i t  

c o m p a re d  to  th e  s u b je c ts  w h o  h a v e  n o rm a l h e m a to c r i t  b y  m e a n s  o f  p e r c e n ta g e  

o f  s u b je c ts  w h o  r e a c h e d  th e  m a x im u m  w o rk  lo a d  o f  6 .3 6  k m /h r ,  e x e r c is e  h e a r t  

ra te , p o s t e x e rc is e  la c ta te  c o n c e n t ra t io n s  a n d  2 ,3  -D P G .

V ite r i a n d  T o r u n  (1 9 7 4 )  e v a lu a te d  p e r fo rm a n c e  in  th e  H a rv a rd  S te p  te s t 

a m o n g  G u a te m a la n  a g r ic u ltu ra l  la b o re rs . T h e  te s t  s h o w e d  im p a irm e n t  o f  

p e r fo rm a n c e  e v e n  w i th  th e  m ild e s t  d e g re e  o f  a n e m ia . T h e  p e r f o rm a n c e  

s ig n if ic a n tly  e le v a te d  a f te r  t r e a tm e n t w ith  iro n  c o m p a re d  to  th e  p la c e b o  g ro u p .
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T h e s e  tw o  s tu d ie s  s h o w e d  th e  in f lu e n c e  o f  iro n  d e f ic ie n c y  a n e m ia  in  

d e c re a s in g  an  in d iv id u a l  p e r fo rm a n c e  in  a b r ie f , in te n se  ty p e  o f  e x e r c is e .  

P e r fo rm a n c e  is r o u g h ly  p ro p o r t io n a l  to  th e  d e g re e  o f  a n e m ia  a n d  t r e a tm e n t  

w ith  iro n  c o r re c ts  th e  a b n o rm a lity .

P ro lo n g e d  a c t iv i ty  w h ic h  is m o re  c lo s e ly  re la te d  to  w o rk  p e r f o rm a n c e  

a n d  p ro d u c t iv i ty  w a s  m e a su re d  b y  B a s ta  e t  a l. in  1973. T h e y  d e te rm in e d  tile  

r e la t io n s h ip  b e tw e e n  in c o m e  a n d  h e m o g lo b in  a m o n g  a g ro u p  o f  w o rk e rs  o n  an  

I n d o n e s ia n  r u b b e r  p la n ta tio n .

T h e  m o s t in te re s tin g  s tu d y  w a s  d o n e  b y  E d g e rto n , e t  a l. (1 9 7 9 ) . T h e y  

s tu d ie d  199 w o m e n  w h o  w o rk e d  o n  a  te a  p la n ta t io n  in S r i-L a n k a . T h e  q u a l i ty  

o f  te a  p ic k e d  p e r  d a y  w a s  s tu d ie d  b e fo re  a n d  a f te r  t r e a tm e n t w i th  iro n  

s u p p le m e n ta t io n  o r  p la c e b o . T h e re  w a s  a  s ig n if ic a n t  in c re a se  in p r o d u c t iv i ty  in 

a s s o c ia t io n  w ith  iro n  tre a tm e n t, p a r t i c u la r ly  a m o n g  th o se  s u b je c ts  w h o s e  in i t ia l  

h e m o g lo b in  c o n c e n t ra t io n  w a s  b e tw e e n  6  a n d  8 g /d l. T h e  e f fe c t  o f  iro n  

tr e a tm e n t  o n  v o lu n ta ry  a c t iv i ty  w a s  a ls o  e s t im a te d  in a  s u b g ro u p  o f  18 w o m e n  

b y  u s in g  a  s m a ll m o v e m e n t s e n s i t iv e  r e c o r d in g  d e v ic e  th a t w a s  s t r a p p e d  to  th e  

s u b je c ts ' b o d y . T h e  w o m e n  w h o  r e c e iv e d  iro n  tre a tm e n t w e re  fo u n d  to  b e  

a b o u t  6 0 %  m o re  a c tiv e  th a n  m a tc h e d  s u b je c ts  w h o  w e re  g iv e n  a  p la c e b o .

F ro m  th e se  s tu d ie s , it w a s  s h o w e d  th a t  iro n  d e f ic ie n c y  e s p e c ia l ly  w h e n  

a n e m ia  o c c u r re d , e v e n  in  m ild  fo rm , th e  w o rk  p e r fo rm a n c e  a n d  p r o d u c t iv i ty

d e c re a s e d .
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