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CHAPTER 4

H i s t o r y  o f  M a la r i a  and M a l a r i a  
i n  T h a i l a n d

M a l a r i a  i s  t a k e n  i n  t h i s  t h e s i s  a s  a p i l o t  s t u d y  r e l a t e d  
t o  i n f o r m a t i o n  n e tw o rk  deve lopm en t .  Hence a summary o f  t h e  Thai 
s i t u a t i o n  i s  g i v e n  a s  background .

4 .1  M a g n i tu d e  o f  m a l a r i a  p rob lem  i n  t h e  w o r ld

M a l a r i a  i s  t h e  most w id esp re ad  p a r a s i t i c  d i s e a s e  i n  th e  
w o r ld .  A c c o r d i n g  t o  t h e  UNDP/World Bank/WHO TDR r e p o r t  (1985) i n  
1982, 365 m i l l i o n  p e o p l e ,  n e a r  o n e - t w e l f t h  o f  t h e  world
p o p u l a t i o n ,  l i v e d  i n  a r e a s  where m a l a r i a  was s t i l l  h i g h l y  endemic 
and where ท๐ s p e c i f i c  a n t i - m a l a r i a  m ea su re s  were  b e i n g  a p p l i e d .  
At t h e  same t im e ,  n e a r l y  h a l f  o f  t h e  w o r l d ' s  p o p u l a t i o n  (2,217 
m i l l i o n )  were  l i v i n g  i n  a r e a s  where m a l a r i a  i s  s t i l l  endemic bu t  
where c o n t r o l  m e a su re s  have re duced  i t s  l e v e l  o f  e n d e m i c i t y  t o  
some d e g r e e .  The most  endemic a r e a s  a r e  t r o p i c a l  A f r i c a  and A s ia  
(F e rnando ,  1 9 8 3 ) .  Over 80 p e r c e n t  o f  w o r l d ' s  r e p o r t e d  c a s e s  come 
from t h e s e  two a r e a s .  In  th e  1979 w o r ld  r e p o r t ,  o f  t h e  g l o b a l  
t o t a l  o f  7 m i l l i o n  r e p o r t e d  c a s e s ,  e x c l u d i n g  A f r i c a ,  3 .7  m i l l i o n  
and 2 .7  m i l l i o n  came from th e  WHO S o u t h e a s t  A s ia n  R eg ion  and th e  
W es te rn  P a c i f i c  R eg ion ,  r e s p e c t i v e l y .

M a l a r i a  i s  a s e r i o u s  d i s e a s e  w hich  can  c a u s e  m o r b i d i t y  
and p r e m a t u r e  d e a t h .  I t  c o n t r i b u t e s  t o  a h i g h  r a t e  o f  sp o n ta n e o u s  
a b o r t i o n ,  low b i r t h  w e ig h t  and m a l n u t r i t i o n  i n  a f f e c t e d  a r e a s .  
I t  i s  a l s o  a l e a d i n g  c a u se  o f  d e a t h  i n  h i g h  endemic  a r e a s ,  abou t  
10 p e r c e n t  o f  a l l  c h i l d  d e a t h s  a r e  c a u s e d  by m a l a r i a  (Galuay, 
1987) . M a l a r i a  a l s o  has  a d v e r se  e f f e c t s  on t h e  p h y s i c a l  and 
m e n ta l  s t a t e  o f  t h e  p a t i e n t  and on h i s  v i t a l i t y ,  s t a m i n a ,  a b i l i t y  
t o  c o n c e n t r a t e  and t o  some e x te n d ,  h i s  i n n o v a t i v e n e s s ,  c u r i o s i t y  
and l e v e l  o f  i n t e l l i g e n c e  (Conly, 1975) . F u r th e r m o r e ,  m a l a r i a  
can  r e d u c e  h i s  economic p r o d u c t i v i t y  t h r o u g h  a b s e n c e  from work 
and r e d u c e d  work o u t p u t ,  which i n  t u r n ,  r e d u c e s  h i s  income and 
s t a n d a r d  o f  l i v i n g .  M a l a r i a  a l s o  has  a d v e r s e  e f f e c t s  on s o c i o 
economic d e v e l o p m e n t .  I t  was e s t i m a t e d  t h a t  t h e  a n n u a l  l a b o u r  
l o s s  due t o  m a l a r i a  was 171 m i l l i o n  workdays i n  t h e  a g r i c u l t u r e  
p o p u l a t i o n  o f  I n d i a  and 10 m i l l i o n  workdays i n  T h a i l a n d  
(W e rn d or fe r ,  1 9 80 ) .

4 .2  B a s i c  I n f o r m a t i o n  o f  T h a i l a n d

T h a i l a n d  i s  s i t u a t e d  i n  t h e  n o r t h e r n  h e m is p h e r e  be tw een  5° 
and 21° N l a t i t u d e ,  and 97° and 106° E l o n g i t u d e .  The whole a r e a  
i s  518 ,600  s q u a r e  k i l o m e t e r s .  At l e a s t  20 p e r c e n t  o f  t h e  a r e a  o f  
t h e  c o u n t r y  i s  c o v e r e d  by f o r e s t .  The e s t i m a t e d  p o p u l a t i o n  i n  
1996 i s  60 m i l l i o n ,  and th e  a nnua l  p o p u l a t i o n  g ro w th  r a t e  i s
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a b o u t  one p e r c e n t .  The m a j o r i t y  o f  t h e  p o p u l a t i o n  a r e  f a r m e r s .  
T h e re  were  73 p r o v i n c e s  i n  t h e  c o u n t r y  i n  1992, i n c r e a s e d  t o  76 
p r o v i n c e s  s i n c e  1994.

T h a i l a n d  h as  a t r o p i c a l  c l i m a t e .  There  a r e  two d i s t i n c t  
s e a s o n s  w i t h  o n l y  a s l i g h t  change  i n  t e m p e r a t u r e .  The r a i n y  
s e a s o n  s t a r t s  i n  May and  l a s t s  t o  O c to b e r .

The M a l a r i a  C o n t r o l  Program i s  o r g a n i z e d  by t h e  M a l a r i a  
D i v i s i o n ,  D ep ar tm e n t  o f  Communicable D i s e a s e  C o n t r o l  (CDC) o f  t h e  
M i n i s t r y  o f  P u b l i c  H e a l t h  (MOPH). The M a l a r i a  D i v i s i o n  i s  
r e s p o n s i b l e  f o r  t h e  d i r e c t i o n  and i m p l e m e n t a t i o n  o f  t h e  c o n t r o l  
p ro gram ,  s t a f f ,  equ ipm en t  and b u d g e t .  There  a r e  s e v e n  b r a n c h e s  
u n d e r  t h e  M a l a r i a  D i v i s i o n  f o r  o r g a n i z a t i o n  p u r p o s e :  G e n e ra l  
Management, L a b o r a t o r y  S e r v i c e s ,  V e c to r  C o n t r o l ,  H e a l t h  E d u c a t io n  
and  T r a i n i n g ,  E p id em io lo g y ,  Entomology and A p p l i e d  R e s e a r c h .

At t h e  c o u n t r y  l e v e l ,  t h e  p rogram  c o m p r i s e s  f i v e  r e g i o n s  
c a t e g o r i z e d  a c c o r d i n g  t o  t h e  g e o g r a p h i c a l  l o c a t i o n .  They a r e  
N o r t h e r n ,  N o r t h e a s t e r n ,  C e n t r a l ,  E a s t e r n  and S o u t h e r n  r e g i o n s .  
S i n c e  1991, t h e  t o t a l  a r e a  i s  d i v i d e d  i n t o  t h r e e  o p e r a t i o n a l  
a r e a s  c o m p r i s i n g  m a l a r i a  c o n t r o l  a r e a ,  p r e - i n t e g r a t i o n  a r e a  and 
i n t e g r a t i o n  a r e a .  In  1993, p o p u l a t i o n s  u n d e r  t h e s e  t h r e e  a r e a s  
were  4 1 , 4 5 0 , 4 0 7 ,  2 ,7 2 1 ,6 5 2  and 1 0 ,0 3 8 ,5 1 1  r e s p e c t i v e l y .  C o n t r o l  
a r e a s  a r e  t h o s e  where t r a n s m i s s i o n  e x i s t s  a t  l e a s t  6 months  p e r  
y e a r  and a r e a s  w i t h o u t  t r a n s m i s s i o n  b u t  p r im a r y  o r  s e c o n d a r y  o r  
s u s p e c t e d  v e c t o r s  a r e  fo u n d .  P r e - i n t e g r a t i o n  a r e a s  a r e  d i s t r i c t 
wide a r e a s  t h a t  have  b e e n  c a t e g o r i z e d  a s  low r i s k  f o r  a t  l e a s t  
t h r e e  y e a r s ,  and l o c a l  h e a l t h  s e r v i c e s  a r e  a b l e  t o  p e r f o r m  c a se  
d e t e c t i o n ,  t r e a t m e n t  and  c a s e  i n v e s t i g a t i o n .  I n t e g r a t i o n  a r e a s  
a r e  p r o v i n c i a l  a r e a s  t h a t  have  been  p r e - i n t e g r a t i o n  a r e a s  f o r  a t  
l e a s t  t h r e e  y e a r s  and t h e  P r o v i n c i a l  H e a l t h  O f f i c e  i s  c a p a b l e  o f  
m anag ing  a l l  m a l a r i a  c o n t r o l  a c t i v i t i e s .

4 .3  Malaria and Malaria Control in  Thailand
As most  c o u n t r i e s  i n  t h e  t r o p i c s ,  T h a i l a n d  c o n f r o n t s  w i t h  

t h e  p ro b le m  o f  m a l a r i a .  M a l a r i a  i s  one o f  t h e  l e a d i n g  c a u s e s  o f  
m o r b i d i t y  and  m o r t a l i t y  i n  t h e  p a s t .  I n  1947, t h e  m o r b i d i t y  was 
a p p r o x i m a t e l y  286 p e r  1 ,0 00  p o p u l a t i o n .  I t  r a n k e d  w i t h i n  t h e  t o p  
t e n  c a u s e s  o f  m o r b i d i t y .  The m o r t a l i t y  r a t e  was 351 p e r  100,000 
p o p u l a t i o n  i n  1943 w hich  was t h e  l e a d i n g  c a u se  o f  d e a t h  i n  t h a t  
y e a r .  A l th o u g h  m o r t a l i t y  r a t e  had  d e c r e a s e d  t o  4 .4  p e r  100,000 
i n  1983 and  2 . 1  p e r  100 ,000  i n  1990, i t  s t i l l  r a n k e d  s i x t h  and 
s e v e n t h ,  r e s p e c t i v e l y ,  among t h e  t e n  l e a d i n g  c a u s e s  o f  d e a t h  i n  
t h e s e  y e a r s .

The M a l a r i a  C o n t r o l  D i v i s i o n  i n  t h e  M i n i s t r y  o f  P u b l i c  
H e a l t h  was e s t a b l i s h e d  i n  1943 i n  r e s p o n s e  t o  t h i s  s e r i o u s  
p r o b l e m .  I t  was f o l l o w e d  by a n a t i o n a l  m a l a r i a  c o n t r o l  p ro b lem  
i n  1951, and  a  c o u n t r y - w i d e  e r a d i c a t i o n  p rogram  i n  1964,  w i t h  t h e  
a s s i s t a n c e  o f  WHO and o t h e r  i n t e r n a t i o n a l  o r g a n i z a t i o n s .  The
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m a jo r  m a l a r i a  c o n t r o l  a c t i v i t i e s  had  b e e n  im p lem en te d  su ch  as  
r e s i d u a l  h o u s e - s p r a y  w i t h  DDT and d i s t r i b u t i o n  o f  a n t i p a r a s i t e  
d r u g s .  A l th o u g h  t h e  c o m p l ia n ce  r a t e  w i t h  DDT s p r a y i n g  was n o t  
v e r y  h i g h ,  many a r e a s  were c l e a r e d  o f  endemic  m a l a r i a  and th e  
m a l a r i a  m o r t a l i t y  r a t e  d e c r e a s e d  c o n t i n u o u s l y  a s  documented 
a b o v e .

U n f o r t u n a t e l y ,  t h i s  t r e n d  was n o t  m a i n t a i n e d  s i n c e  1970. 
The a n n u a l  p a r a s i t e  i n c i d e n c e  (API) i n c r e a s e d  from 2 .2  i n  1969 to
7 .7  i n  1977 (G e rbe rg  and Graham, 1978 ) .  T h i s  i n c r e a s i n g  t r e n d  
p e r s i s t e d  f o r  10 y e a r s .  There  a r e  s e v e r a l  r e a s o n s  f o r  t h i s  
r e s u r g e n c e  o f  m a l a r i a .  One i s  t h e  r e s t r i c t i o n  o f  f i n a n c i a l  
s u p p o r t  t o  m a i n t a i n  t h e  p rogram .  A n o th e r  i s  t h e  i n e f f e c t i v e n e s s  
o f  m a l a r i a  c o n t r o l  o p e r a t i o n s  i n  t h e  b o r d e r  a r e a s .  The m a l a r i a  
c o n t r o l  p ro g ra m s  i n  t h e  a d j a c e n t  c o u n t r i e s  were  n o t  c a r r i e d  ou t  
e f f e c t i v e l y  due t o  l a c k  o f  good c o - o r d i n a t i o n .  The mass i n f l u x  
o f  r e f u g e e s  a c r o s s  t h e  b o r d e r  d u r i n g  t h e  f i g h t i n g  w hich  happened  
p e r i o d i c a l l y  l e d  t o  an  i n c r e a s e  o f  m a l a r i a  c a s e s ;  i n d e e d  most 
m a l a r i a  c a s e s  o c c u r r e d  i n  t h e  b o r d e r  a r e a s .  I m p o r t a n t  f a c t o r s  
r e d u c i n g  t h e  e f f e c t i v e n e s s  o f  m a l a r i a  c o n t r o l  p ro g ra m s  a r e  DDT 
r e s i s t a n c e  o f  A no ph ele s  m o s q u i to e s  due t o  t h e  e x t e n s i v e  u se  of  
p e s t i c i d e s  i n  a g r i c u l t u r a l  a c t i v i t i e s ,  d r u g  r e s i s t a n c e  o f  m a l a r i a  
p a r a s i t e s  l e a d i n g  t o  d i f f i c u l t i e s  ' in  t r e a t m e n t ,  and cha nge s  i n  
b e h a v i o r  o f  A no ph ele s  m o s q u i to e s  l e a d i n g  t o  d i f f i c u l t i e s  i n  
v e c t o r  c o n t r o l .  These  f a c t o r s  have s i g n i f i c a n t l y  c o n t r i b u t e d  th e  
i n c r e a s e  o f  m a l a r i a  m o r b i d i t y  and m o r t a l i t y  i n  t h e s e  y e a r s .

Many m a l a r i a  c o n t r o l  a c t i v i t i e s  have  b e e n  a p p l i e d  i n  
T h a i l a n d ,  i n c l u d i n g  p u b l i c  i n f o r m a t i o n ,  m o b i l e  h e a l t h  e d u c a t i o n  
u n i t s ,  s u r v e i l l a n c e ,  a n t i - v e c t o r  m e a s u r e s ,  a n t i - p a r a s i t e  
m e a s u r e s ,  e n t o m o l o g i c a l  a c t i v i t i e s  and e p i d e m i o l o g i c a l  
e v a l u a t i o n .  R e s i d u a l  h o u s e - s p r a y i n g  w i t h  DDT h a s  b e e n  c o n d u c te d  
i n  o r d e r  t o  r e d u c e  t h e  t r a n s m i s s i o n  r a t e  i n  c o n t r o l  a r e a s .  Blood 
e x a m i n a t i o n ,  p r e s u m p t i v e  t r e a t m e n t  and  r a d i c a l  t r e a t m e n t  a r e  
c a r r i e d  o u t  i n  t h e  whole c o u n t r y  w i t h  t h e  i n t e n t  t o  i n t e r r u p t  
t r a n s m i s s i o n  and  t o  r e d u c e  t h e  r i s k  o f  d e a t h .  P u b l i c  i n f o r m a t i o n  
a c t i v i t i e s  and  h e a l t h  e d u c a t i o n  a r e  a imed a t  i n c r e a s i n g  p u b l i c  
a w a re n e s s  and  im p ro v in g  community p a r t i c i p a t i o n  and  p e r s o n a l  
p r o t e c t i o n .  They t a k e  t h e  form o f  mass m edia  com m unica t ion  
i n c l u d i n g  p u b l i c  e x h i b i t i o n s ,  r a d i o ,  t e l e v i s i o n ,  new spape r  
c o v e r a g e ,  p o s t e r s  and so  on. M oreover ,  t h o u s a n d s  o f  h e a l t h  
v i l l a g e  v o l u n t e e r s  t h r o u g h o u t  t h e  c o u n t r y  a r e  a l s o  a s s i s t i n g  t h e  
m a l a r i a  c o n t r o l  a c t i v i t i e s  by s e a r c h i n g  f o r  m a l a r i a  c a s e s ,  t a k i n g  
b l o o d  s m e a r s ,  p r o v i d i n g  p r e s u m p t iv e  t r e a t m e n t  and  e n c o u r a g i n g  t h e  
c o - o p e r a t i o n  and  p a r t i c i p a t i o n  o f  t h e  community.  Through  a l l  
t h e s e  e f f o r t s ,  v e r y  e n c o u r a g i n g  r e s u l t s  have  b ee n  a c h i e v e d .  Case 
i n c i d e n c e  t h r o u g h o u t  t h e  c o u n t r y  has  b e e n  m a rk e d ly  r e d u c e d  d u r i n g  
t h e  l a s t  f o u r  d e c a d e s .  The m o r b i d i t y  r a t e  h a s  r e d u c e d  from 286 
p e r  1000 p o p u l a t i o n  i n  1947 t o  1 .9  p e r  1000 p o p u l a t i o n  by t h e  
y e a r  1994. The m o r t a l i t y  r a t e  r e a c h e d  t h e  l o w e s t  h i s t o r i c  l e v e l  
o f  1 .7  p e r  100 ,000  p o p u l a t i o n  i n  1993. I t  d r o p p e d  i n  r a n k  from 
t h e  t o p  t e n  i n  t h e  p a s t  y e a r s  t o  t h e  t h i r t e e n t h  c a u s e  o f  d e a t h .
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However, t h e  m a l a r i a  c o n t r o l  p rog ram  has  b ee n  a l s o  f a c e d  
w i t h  some p r o b le m s  i n  t h e s e  y e a r s .  Fo r  exam ple ,  t h e  co m p l ia n c e  
r a t e  o f  DDT h o u s e - s p r a y i n g  i s  q u i t e  low i n  some re m o te  a r e a s .  In  
1981, o n l y  61 p e r c e n t  o f  t o t a l  t a r g e t  s t r u c t u r e s  were c o m p l e t e l y  
s p r a y e d ,  and  32 p e r c e n t  were  i n c o m p l e t e l y  s p r a y e d ,  o f t e n  o n ly  
u n d e r n e a t h  t h e  house  (MOPH, 1982) . The main r e a s o n  f o r  t h e  low 
c o m p l i a n c e  r a t e  was t h e  r e f u s a l  by  r e s i d e n t s  b e c a u s e  o f  DDT' ร bad 
s m e l l ,  i t s  h a r m f u l  s i d e - e f f e c t s  e s p e c i a l l y  t o  p r e g n a n t  women, 
c h i l d r e n ,  s i c k  p e o p l e  and p e t s  and DDT re s id u u m  c a u s i n g  t h e  r o o f  
t o  r u s t  o r  r o t  (Ranyaj im , 1988)

The low u t i l i z a t i o n  o f  m a l a r i a  c l i n i c s  i s  a n o t h e r  
p r o b le m .  A l th o u g h  governm en t  p r o v i d e s  t r e a t m e n t  f r e e  o f  c h a rg e  
a t  m a l a r i a  c l i n i c s ,  o n l y  43.4% o f  c a s e s  so u g h t  c a r e  a t  t h e s e  
c l i n i c s ,  37% went t o  governm ent  h o s p i t a l s  and h e a l t h  c e n t e r s ,  
12.2% g o t  s e l f  t r e a t m e n t  by  b u y in g  d r u g s  i n  t h e  m a r k e t ,  and 
a n o t h e r  7.4% went t o  p r i v a t e  c l i n i c s ,  t r a d i t i o n a l  h e a l e r s  and 
m a l a r i a  o r  h e a l t h  v o l u n t e e r  (R a n y a j in ,  1988 ) .

I n c o r r e c t  b e h a v i o r  i s  a l s o  a m a jo r  p r o b l e m .  I n  t h e  
re m o te  a r e a s ,  p e o p l e  do v e r y  l i t t l e  t o  p r o t e c t  t h e m s e l v e s  from 
c o n t r a c t i n g  m a l a r i a  even  t h e y  know how t o  do i t .  R a n y u j i n  (1988) 
showed t h a t , i n  some a r e a s  o f  K a n ch ana b ur i  and S u p h u n b u r i , o n ly  
52.8% o f  p e o p l e  were s l e e p i n g  i n  m o s q u i to  n e t s  e v e r y  n i g h t ,  
w h e re a s  a b o u t  26.5% had  n e v e r  u s e d  them, o t h e r s  u s e d  n e t s  
i r r e g u l a r l y .  A d d i t i o n a l l y ,  t h e  u s e  o f  m o sq u i to  r e p e l l e n t s  was 
v e r y  low. Only  42.1% o f  p e o p l e  had  u s e d  them.

A l l  o f  t h e s e  p ro b le m s  i n f l u e n c e  t h e  e f f e c t i v e n e s s  and 
s u c c e s s  o f  m a l a r i a  c o n t r o l  p ro g ra m s .  They n eed  t o  be  c o n s i d e r e d  
i n  t h e  p l a n n i n g  o f  f u t u r e  m a l a r i a  c o n t r o l  m e a su r e s ,  i n  o r d e r  t o  
a c h i e v e  t h e  o b j e c t i v e s .

A c c o r d in g  t o  t h e  S e v e n th  F iv e - Y e a r  N a t i o n a l  H e a l t h  P la n  
(1 9 9 2 - 1 9 9 6 ) ,  t h e  o b j e c t i v e s  o f  m a l a r i a  c o n t r o l  were  e x p e c t e d  t o  
r e d u c e  t h e  m o r b i d i t y  and m o r t a l i t y  due t o  m a l a r i a  t o  be o f  
m in im a l  p u b l i c  h e a l t h  im p o r t a n c e ,  and t o  p r e v e n t  t h e  r e 
e s t a b l i s h m e n t  o f  m a l a r i a  i n t o  t h e  i n t e g r a t e d  a r e a s .  The s p e c i f i c  
p r i m a r y  o b j e c t i v e s  were s e t  a s  f o l l o w s :

1) t o  r e d u c e  m a l a r i a  m o r b i d i t y  r a t e  t o  1 .5  (o r  l e s s )  p e r
100 .000  p o p u l a t i o n  by 1996.

2) t o  r e d u c e  m a l a r i a  i n c i d e n c e  r a t e  (API) t o  3 ( o r  l e s s )  p e r
1 .0 00  p o p u l a t i o n  by 1996.

3) t o  p r e v e n t  t h e  r e - e s t a b l i s h m e n t  o f  m a l a r i a  t r a n s m i s s i o n  i n  
t h e  e r a d i c a t i o n  a r e a s  (where t h e  m a l a r i a  c o n t r o l  p ro g ra m  h a s  been  
i n t e g r a t e d  i n t o  t h e  l o c a l  h e a l t h  s e r v i c e s )  and  t o  k eep  t h e  
i n c i d e n c e  o f  i n d i g e n o u s  c a s e s  i n  su ch  a r e a s  be low  1 p e r  100,000  
p o p u l a t i o n .

4) t o  e l i m i n a t e  m a l a r i a  t r a n s m i s s i o n  and p r e v e n t  t h e  r e 
e s t a b l i s h m e n t  o f  t r a n s m i s s i o n  i n  14 o f  t h e ( T h a i )  73 p r o v i n c e s .
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The f o l l o w i n g  C h a p te r s  w i l l  d i s c u s s  t h e  t h e o r e t i c a l  
f ramework f o r  d e v e l o p i n g  a dynamic model  i n  r e l a t i o n  t o  t h e  
a n a l y s i s  o f  s o c i a l ,  economic  and h e a l t h  d e t e r m i n a n t s  o f  m a l a r i a  
i n c i d e n c e ,  and  o f  a s s e s s i n g  t h e  economic e f f i c i e n c y  and  e q u i t y  i n  
h e a l t h  r e s o u r c e  d i s t r i b u t i o n  i n  h e a l t h  p o l i c y  p l a n n i n g .
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