
CHAPTER 5 

CONCLUSION AND DISCUSSION

5 .1  C o n c lu s io n

C l i n i c a l  c r i t e r i a  fo r  d ia g n o s in g  m a la r ia  a r e  
d e v e lo p e d  to  be in tr o d u c e d  in  p la c e s  where f e v e r  a lo n e  i s  th e  
d i a g n o s t i c  c r i t e r i o n  fo r  g iv in g  p resu m p tiv e  tr e a tm e n t . O ral 
tem p era tu re  eq u a l to  o r  h ig h e r  than 38'  c  and en la rg em en t o f th e  
s p le e n  a r e  found to  be s i g n i f i c a n t  p r e d ic t o r s  fo r  b lo o d  s l i d e  
p o s i t i v i t y .  P r o b a b i l i t y  o f b lo o d  s l i d e  p o s i t i v i t y  g iv e n ,  o r a l  
tem p era tu re  eq u a l to  o r  h ig h e r  than 3 8 '  c  and en la rg em en t o f th e  
s p le e n  in  th e  r a in y  s e a s o n  i s  h ig h e r  than th a t  in  th e  n o n ra in y  
s e a s o n . I t  means r a in y  se a s o n  in f lu e n c e s  t h e s e  c l i n i c a l  f e a t u r e s  
in  p r e d ic t in g  s l i d e  p o s i t i v i t y .  O ther f a c t o r s  l i k e  e n d e m ic ity ,  
m easured in  t h i s  s tu d y  in  term s o f a re a  o f r e s id e n c e  w ith  
r e g a r d s  to  r i s k  o f c o n t r a c t in g  m a la r ia , and a g e  o f th e  p a t i e n t s  
a r e  e x p e c te d  to  have e f f e c t s  on t h e s e  c l i n i c a l  f e a t u r e s  in  
d e te r m in in g  o r  p r e d ic t in g  b lo o d  s l i d e  p o s i t i v i t y .  But t h i s  c o u ld  
n o t be d em o n stra ted  in  t h i s  s tu d y .

A lth ou gh  n in e  v a r ia b le s  a r e  in c lu d e d  in  th e  a n a l y s i s  o n ly  
th r e e  a r e  s i g n i f i c a n t .  T here a r e  a number o f v a r ia b le s  found to  
be s i g n i f i c a n t  s t a t i s t i c a l l y  a s  p r e d ic t o r s  fo r  b lo o d  s l i d e  
p o s i t i v i t y  in  th e  s tu d y  by G enton and o t h e r s  (1 9 9 4 ) . As th e  d a ta  
u sed  in  th e  p r e s e n t  s tu d y  a r e  h y p o th e t ic a l  in  n a tu r e  no d e f i n i t e  
c o n c lu s io n  can  be drawn h e r e . On th e  o th e r  hand th e  o b j e c t iv e  
h e r e  i s  to  d e v e lo p  an approach  to  p rod u ce a s e t  o f  c l i n i c a l  
c r i t e r i a  to  p r e d ic t  b lo o d  s l i d e  p o s i t i v i t y  s o  a s  to  make th e  
p resu m p tiv e  tre a tm e n t more s p e c i f i c  in  s e l e c t i n g  c a s e s .  A nother  
o b j e c t iv e  i s  to  d e v e lo p  a method to  e v a lu a t e  b e n e f i t s  and c o s t s  
th a t  can  a r i s e  from in tr o d u c in g  t h e s e  c l i n i c a l  c r i t e r i a  in t o  
p r a c t i c e .  I t  i s  e x p e c te d  th a t  by u s in g  th e  e m p ir ic a l  approach  
more d e f i n i t e  c o n c lu s io n s  can  b e drawn.

R e ly in g  o n ly  on th e  c l i n i c a l  f e a t u r e s  in  r e a c h in g  th e  
d e c i s i o n  to  g iv e  tre a tm e n t may n o t be a p p r o p r ia te  a s  s p e c i e s  
i d e n t i f i c a t i o n  ca n n o t be d on e. But by b e in g  more s p e c i f i c  in  
s e l e c t i n g  c a s e s  fo r  g iv in g  p resu m p tiv e  trea tm en t s u b s t a n t i a l  
amount o f r e s o u r c e s  can  be sa v e d  by r e d u c in g  th e  number o f c a s e s
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t r e a te d  u n n e c e s s a r i ly .  In p la c e s  w here th e  s l i d e  p o s i t i v e  r a t e  
i s  low , g iv in g  p resu m p tiv e  trea tm en t to  a l l  c a s e s  on c l i n i c a l  
e v id e n c e  o f f e v e r  a lo n e  i s  n o t a good p r a c t i c e .  T h is  p resu m p tiv e  
tre a tm e n t approach  may be r e a s o n a b le  in  p la c e s  where th e  s l i d e  
p o s i t i v e  r a t e  i s  h ig h  and th e  r i s k  o f m is s in g  m a la r ia  c a s e s  i s  
n o t d e s i r a b l e .  I f  th e  s l i d e  p o s i t i v e  r a t e  i s  low one sh o u ld  be  
more s e l e c t i v e  in  g iv in g  p resu m p tiv e  tr e a tm e n t. T h is  problem  can  
be s o lv e d  by d e v e lo p in g  c l i n i c a l  c r i t e r i a  to  s e l e c t  c a s e s  to  be 
g iv e n  p resu m p tiv e  tr e a tm e n t. In d e v e lo p in g  t h i s ,  th e  econ om ic  
im p l ic a t io n  i s  one o f th e  f a c t o r s  th a t  a r e  to  be ta k en  in t o  
c o n s id e r a t io n .  The p r o f e s s io n a l  s k i l l s  o f h e a lt h  w ork ers in  
p e r ip h e r a l  a r e a s  can  be upgraded by im p roving  t h e i r  c l i n i c a l  
acumen. A lth ou gh  th e y  a r e  in te n d e d  to  be u sed  more in  p r e v e n t iv e  
work, e a r ly  and c o r r e c t  d ia g n o s i s  and trea tm en t i s  a l s o  one way 
o f p r e v e n t io n . I t  i s  u n d e n ia b le  th a t  te c h n o lo g y  fo r  d ia g n o s i s  o f  
m a la r ia  i s  a d v a n c in g . But t h i s  advanced  te c h n o lo g y  i s  n o t  
a v a i l a b l e  every w h ere  and e s p e c i a l l y  in  p la c e s  w here m a la r ia  i s  a 
m ajor p u b l ic  h e a lt h  problem . W hile w a it in g  f o r  t h i s  advanced  
te c h n o lo g y  to  g e t  w ith in  t h e i r  c a p a c i ty  d e v e lo p in g  c o u n t r ie s  
sh o u ld  t r y  to  d e v e lo p  a p p r o p r ia te  te c h n o lo g y  w hich i s  p r a c t i c a l ,  
w ith in  t h e i r  means and e a s y  to  s u s t a in .  I t  i s  e x p e c te d  th a t  th e  
approach  d e v e lo p e d  in  t h i s  s tu d y  i s  one way o f a t t a i n i n g  i t .

5 .2  D i s c u s s i o n

5 . 2 . 1  C l i n i c a l  C r i t e r i a

G enton and o t h e r s  (1 9 9 4 ) in c lu d e d  le n g th  o f h i s t o r y  
o f f e v e r ,  h i s t o r y  o f m a la is e , h ead ach e, l o s s  o f  a p p e t i t e ,  
n a u sea , v o m it in g , abnorm al s t o o l s  a s  w e ll  a s  tem p era tu re , l e v e l  
o f c o n s c io u s n e s s ,  r e s p ir a t o r y  r a t e ,  s p le e n  s i z e ,  cough and c h e s t  
in d ra w in g  a s  e x p la n a to r y  v a r ia b le s  in  t h e i r  model to  p r e d ic t  
b lo o d  s l i d e  p o s i t i v i t y  and p a r a s i t e  d e n s i t y  T h e ir  f i n a l  m odel 
r e t a in e d  s p le e n  s i z e ,  no cou gh , tem p era tu re , no c h e s t  in d ra w in g  
and abnorm al s t o o l s  a s  s i g n i f i c a n t  p r e d ic t o r s  in  c h i ld r e n .  They 
found th a t  norm al s t o o l s  and no cough w ere p r e d ic t o r s  in  a d u l t s .  
A n a ly s is  was done s e p a r a t e ly  fo r  c h i ld r e n  and a d u l t s .  In t h i s  
s tu d y  th e  e x p la n a to r y  v a r ia b le s  in c lu d e d  w ere tem p era tu re  eq u a l  
to  o r  h ig h e r  than 38 '  c ,  en la rg em en t o f th e  s p le e n ,  cou gh , 
v o m itin g  and normal m otio n . O ther background v a r ia b le s  e x p e c te d  
a l s o  to  d e ter m in e  s l i d e  p o s i t i v i t y  w ere in c lu d e d  in  th e  s tu d y .  
They w ere a re a  o f r e s id e n c e  w ith  r e s p e c t  to  r i s k  o f g e t t i n g
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m a la r ia , tim e o f th e  y e a r  w ith  r e g a r d s  to  r a in ,  and a g e  and s e x  
o f th e  p a t i e n t s .

T em perature was e x p e c te d  to  be p o s i t i v e l y  a s s o c ia t e d  
w ith  b lo o d  s l i d e  p o s i t i v i t y .  D e lf i n i  (1 9 7 3 ) a l s o  found th e  same 
a s s o c i a t i o n .  He found th a t  a s  tem p era tu re  r i s e s  i t  i s  more 
l i k e l y  to  be a s s o c ia t e d  w ith  b lo o d  s l i d e  p o s i t i v i t y .  T h is  i s  
s a id  to  be in f lu e n c e d  by a g e . I t  i s  s a id  th a t  th e  d i f f e r e n c e  i s  
l e s s  w e ll  marked in  th e  o ld e r  a g e  grou p . As e x p e c te d ,
tem p era tu re  was found to  be a s i g n i f i c a n t  v a r ia b le .  As th e  s c a l e  
of m easurem ent in  t h i s  s tu d y  was n om in a l, a tre n d  c o u ld  n o t be  
shown d e f i n i t e l y .  Age was found to  have no e f f e c t  in  d e te r m in in g  
th e  s l i d e  p o s i t i v i t y .  No d e f i n i t e  c o n c lu s io n  can  be drawn a s  th e  
d a ta  u sed  w ere h y p o th e t ic a l  and th e  s tu d y  was n o t done
s e p a r a t e ly  fo r  th e  two a g e  gro u p s a s  was done by G enton and 
o t h e r s .

A n oth er v a r ia b le  found to  be s i g n i f i c a n t  was
en la rg em en t o f th e  s p le e n .  The s c a l e  o f m easurem ent was nom inal 
o n ly  and th e  e f f e c t  o f th e  d e g r e e  o f en la rg em en t o f th e  s p le e n  
on b lo o d  s l i d e  p o s i t i v i t y  can n ot be d e term in ed  a lth o u g h  an 
a s s o c ia t i o n  b etw een  s p l e n i c  en la rg em en t and th e  b lo o d  s l i d e  
p o s i t i v i t y  can  be d em o n stra ted . A lthough  i t  i s  e x p e c te d  th a t  th e  
s i g n i f i c a n c e  o f s p l e n i c  en la rg em en t in  d e te r m in in g  b lo o d  s l i d e  
p o s i t i v i t y  may n o t be th e  same in  d i f f e r e n t  a g e  g r o u p s , t h i s  
ca n n o t be d e m o n stra te d . T h is  may be due to  th e  f a c t  th a t  
s e p a r a te  s tu d y  and a n a l y s i s  h a s n o t been  u n d erta k en . E nlargem ent 
o f s p le e n  i s  common in  m a la r ia  endem ic a r e a s  and i n c l u s io n  o f  
t h i s  s ig n  a s  p r e d ic t o r  in  th e  model sh o u ld  a l s o  ta k e  in t o  
c o n s id e r a t io n  th e  p r e v a le n c e  o f sp le n o m eg a ly  in  th e  p o p u la t io n .  
I t  u s u a l ly  d e n o te s  c h r o n ic i t y  o f th e  d i s e a s e  r a th e r  than  th e  
a c u te  a t t a c k s  (K id so n , p e r s o n a l co m m u n ic a tio n ).

Cough and norm al s t o o l s  were found to  be n e g a t iv e ly  
a s s o c ia t e d  w ith  b lo o d  s l i d e  p o s i t i v i t y  in  th e  s tu d y  by G enton  
and o t h e r s .  T h is  was n o t s o  in  t h i s  s tu d y . But a s  th e  r e s u l t s  
in  th e  p r e s e n t  s tu d y  w ere b ased  o n ly  on h y p o th e t ic a l  d a ta  no 
d e f i n i t e  in f e r e n c e  sh o u ld  be drawn. An e m p ir ic a l  s tu d y  may y i e l d  
a d i f f e r e n t  r e s u l t .  V om itin g  was found to  be a s s o c ia t e d  w ith  p .
f a l c i p a i ' u m  p a r a s ita e m ia  > 1 0 ,0 0 0 /J ll  in  th e  s tu d y  by G enton and 
o t h e r s  and i t  can  a l s o  be r e la t e d  to  th e  s e v e r i t y  o f th e
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d i s e a s e .  A s s o c ia t io n  was n o t found in  t h i s  s tu d y , w here th e  
dependent v a r ia b le ,  u n l ik e  in  th e  s tu d y  by G enton, was b lo o d  
s l i d e  p o s i t i v i t y  o n ly .

In t h e i r  s tu d y  G enton in c lu d e d  p .  f a l c i p a r u m  
p a r a s ita e m ia  > 1 0 ,0 0 0 |l l  a s  a dep en d en t v a r ia b le  in  a d d it io n  to
b lo o d  s l i d e  p o s i t i v i t y .  He argu ed  th a t  th e  sm a ll d i f f e r e n c e  in  
b lo o d  s l i d e  p o s i t i v i t y  betw een  p resu m p tiv e  c a s e s  o f  m a la r ia  and 
th e  random su r v e y  meant th a t  th e  p r e s e n c e  o f p a r a s ita e m ia  i s  n ot 
a u s e f u l  in d ic a t o r  o f m o r b id ity  and d o e s  n o t r e a l l y  h e lp  to  
d ia g n o s e  a m a la r ia  a t t a c k .  But p a r a s i t e  d e n s i t y  may d e n o te  th e  
s e v e r i t y  o f th e  d i s e a s e  o n ly  (K am ol-R atan ak u l, p e r s o n a l  
co m m u n ic a tio n ). They co n c lu d ed  in  t h e i r  s tu d y  th a t  th e  c l i n i c a l  
ex a m in a tio n  d id  n ot h e lp  w ith  th e  d ia g n o s i s  in  a d u l t s  bu t an 
e n la r g e d  s p le e n  was a good p r e d ic t o r  fo r  a p o s i t i v e  b lo o d  s l i d e .

Apart from th e  c l i n i c a l  symptoms and s i g n s  i t  i s  
e x p e c te d  th a t  th e  background v a r ia b le s  l i k e  e n d e m ic ity , a g e  and 
se a s o n  w i l l  a l s o  in f lu e n c e  t h e s e  c l i n i c a l  f e a t u r e s  in  p r e d ic t in g  
b lo o d  s l i d e  p o s i t i v i t y .  But in  t h i s  s tu d y  o n ly  th e  s e a s o n  can  be  
d em o n stra ted  to  h ave in f lu e n c e  on t h i s .  In  th e  r a in y  s e a s o n  i t  
was found th a t  th e  p r o b a b i l i t y  o f b lo o d  s l i d e  p o s i t i v e ,  g iv e n
tem p era tu re  > 38' c and s p l e n i c  en la rg em en t was 0 .3 6  w h ile  t h i s
was o n ly  0 .1 9  in  th e  n o n ra in y  s e a s o n . A s im i la r  s tu d y  done in  
d i f f e r e n t  en dem ic r e g io n s  in  d i f f e r e n t  s e a s o n s  on d i f f e r e n t  a g e  
g ro u p s may y i e l d  a d i f f e r e n t  outcom e.

M alaria  d i s t r i b u t i o n  b etw een  g en d e rs  v a r i e s  from p la c e  to  
p la c e  and from y ea r  to  a n o th e r , d ep en d in g  on many i n t e r r e l a t e d  
f a c t o r s .  T here i s  marked p rep on d eran ce o f m a la r ia  among m a le s  a s  
com pared to  fe m a le s . Sex  d i f f e r e n c e  in  m a la r ia  in c id e n c e  m ight 
w e ll  be in f lu e n c e d  by l o c a l  s o c io -e c o n o m ic  s t a t u s ,  e t h n ic  
o r i g in ,  a t t i t u d e s  o f p a r e n ts  e s p e c i a l l y  m other tow ard s m ale and 
fem a le  c h i ld r e n ,  ig n o r a n c e  and a c c e s s  to  f r e e  m ed ic a l s e r v i c e s  
in  th e  v i l l a g e s  (K ondrash in  and Rooney, 1 9 9 2 ). W hether gen d er  
i n f lu e n c e s  c l i n i c a l  s i g n s  and symptoms in  p r e d ic t in g  s l i d e  
p o s i t i v i t y  ca n n o t be d em o n stra ted  in  t h i s  s tu d y .
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5 . 2 . 2  B e n e f i t s  and C o s t s

I t  i s  s e e n  th a t  b e n e f i t s  ( c o s t s  sa v e d ) a r e  d e term in ed  
by th e  s p e c i f i c i t y  o f th e  d ia g n o s t i c  p r o c e s s  o r  p r o ce d u r e , s l i d e  
p o s i t i v i t y  a t  th a t  tim e  , t o t a l  number o f p a t i e n t s  to  be g iv e n  
p resu m p tiv e  tre a tm e n t and th e  drug c o s t s .  The more s p e c i f i c  th e  
p ro ced u re  o r  p r o c e s s  th e  l e s s e r  w i l l  be th e  number o f f a l s e  
p o s i t i v e  c a s e s .  B lood  s l i d e  p o s i t i v i t y  i s  u s u a l ly  low in  th e  low  
en dem ic r e g io n  and t h i s  i s  th e  p la c e  w here th e  c l i n i c a l  c r i t e r i a  
w i l l  be u s e f u l  b e c a u se  th e  lo w er  th e  s l i d e  p o s i t i v i t y  th e  
g r e a t e r  w i l l  b e  th e  c o s t s  sa v e d . I f  th e  drug u sed  fo r  
p r esu m p tiv e  tre a tm e n t i s  e x p e n s iv e  more b e n e f i t  can  be a ccru ed  
from u s in g  th e  c l i n i c a l  c r i t e r i a  r a th e r  than  f e v e r  a lo n e  in  
s e l e c t i n g  c a s e s  fo r  p resu m p tiv e  tr e a tm e n t. But ch eap  and s a f e  
d ru g s a r e  u s u a l ly  recommended to  be u sed  fo r  p resu m p tiv e  
t r e a tm e n t .

A d d it io n a l  c o s t s  o f in tr o d u c in g  t h e s e  c l i n i c a l  
c r i t e r i a  a r e  a fu n c t io n  o f th e  f ix e d  c o s t s  (X ), number o f new 
c a s e s  i n f e c t e d  by ea ch  f a l s e  n e g a t iv e  c a s e ,  s e n s i t i v i t y  o f th e  
c r i t e r i a  and th e  s l i d e  p o s i t i v e  r a t e  a t  th a t  t im e . Under 
d i f f e r e n t  s c e n a r io s  i t  can be s e e n  th a t  number o f new c a s e s  
d e te r m in e  a d d i t io n a l  c o s t s  and th e  b e n e f i t  c o s t  r a t i o  (T a b le  
4 .7 ) .  The g r e a t  m a jo r ity  o f s t u d i e s  on th e  r e s o u r c e  c o s t  o f  
m a la r ia  c o n c e n tr a te  on trea tm en t c o s t s ,  d a y s o f work l o s t ,  
l e a v in g  a s id e  th e  more i n t r a c t a b le  i s s u e s  o f dem ographic  
c o n se q u e n c e s , a t t i t u d e s  to  r i s k  and in n o v a t io n  and e f f e c t  on 
i n t e l l e c t u a l  develop m en t ( M i l l s ,  1 9 8 4 ). I t  i s  q u i t e  d e s i r a b le  
th a t  th e s e  r e s o u r c e  c o s t s  sh o u ld  be m easured . But i t  I S  
d i f f i c u l t  t o  p in p o in t  d e f i n i t e l y  t h e s e  r e s o u r c e  c o s t s  a r e  m a in ly  
due to  m a la r ia  b e ca u se  th ey  a r e  m u l t i f a c t o r i a l  in  o r i g in .  
A nother problem  l i e s  in  th e  d i f f i c u l t y  one h a s to  f a c e  in  
m easu rin g  t h e s e  c o s t s .

In c o n s id e r in g  c o s t s ,  c o s t s  o f  m is s in g  o th e r  s e r i o u s  
i l l n e s s e s  a l s o  need  to  be a d d r e sse d . T h is  depends on th e  
p r e v a le n c e  o f t h e s e  i l l n e s s e s  w hich may c o n c u r r e n t ly  e x i s t  w ith  
m a la r ia  in  th e  same p a t i e n t .  As s t a t e d  e a r l i e r  in  th e  s e c t i o n  on 
p o p u la t io n  and sa m p lin g  th o s e  w ith  o b v io u s  e v id e n c e  o f o th e r  
i l l n e s s e s  w i l l  be e x c lu d e d  from th e  s tu d y . I t  means th a t  th e  
approach  d e v e lo p e d  in  t h i s  s tu d y  w i l l  o n ly  ta k e  in t o
c o n s id e r a t io n  th o s e  w ith o u t o th e r  o v e r t  i l l n e s s e s
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I t  i s  found h e r e  th a t  b e n e f i t  c o s t  r a t i o s  a r e  more than  one  
in  b o th  s e a s o n s  i f  th e  number o f new c a s e s  and s l i d e  p o s i t i v e  
r a t e s  a r e  s m a l l .  The number o f new c a s e s  th a t  can  be i n f e c t e d  by 
ea ch  f a l s e  n e g a t iv e  c a s e  d ep en d s on many f a c t o r s :  number o f  
v e c t o r s ,  t h e i r  lo n g e v i t y  and t h e i r  c a p a c i ty  to  tr a n sm it  th e  
p a r a s i t e ;  im m unity o f th e  p e o p le , t h e i r  h e a lt h  s e e k in g  
b e h a v io r  and t h e i r  s o c io -e c o n o m ic  s t a t u s ;  th e  en v iro n m en ta l  
c o n d i t io n s  a r e  among t h e s e  f a c t o r s .  From th e  e q u a t io n s  fo r  
d e te r m in in g  b e n e f i t s  and c o s t s  i t  i s  s e e n  th a t  s l i d e  p o s i t i v e  
r a t e  i s  th e  common d e term in a n t fo r  b o th  b e n e f i t s  and c o s t s .  More 
b e n e f i t s  can  be a ccru ed  i f  th e  s l i d e  p o s i t i v e  r a t e  i s  low , s e e  
e q u a t io n  3 . 4 . 3 ( c ) .  In p la c e s  where th e  s l i d e  p o s i t i v e  r a t e  i s  
low th e  a d d i t io n a l  c o s t s  o f in tr o d u c in g  th e  c l i n i c a l  c r i t e r i a  
w i l l  be l e s s .  T h is  can  be s e e n  from th e  e q u a t io n  3 . 4 . 4 ( f )  
sh ow in g  th e  r e la t i o n s h ip  betw een  a d d it io n a l  c o s t s  and th e s e  
f a c t o r s .  L e v e ls  o f s l i d e  p o s i t i v e  r a t e s  under d i f f e r e n t  
s c e n a r io s  and a g iv e n  s e n s i t i v i t y  and s p e c i f i c i t y  o f  th e  
c l i n i c a l  c r i t e r i a ,  a t  w hich th e  b e n e f i t  c o s t  r a t i o s  w i l l  be h ig h  
had been  d e ter m in e d , F ig u r e s  4 .3  ( a ) ,  ( b ) ,  ( c )  and 4 .4  ( a ) ,  ( b ) ,  
( c )  . On th e  b a s i s  o f th e s e  i t  may be p o s s ib l e  to  d e ter m in e  
v a r io u s  c ir c u m s ta n c e s  under w hich th e  c l i n i c a l  c r i t e r i a  w i l l  be 
a p p l i c a b l e .

5 . 2 . 3  P o s s i b l e  P la c e  o f  C l i n i c a l  C r i t e r i a  in  D ia g n o s i s  
o f  M a la r ia

P resu m p tiv e  trea tm en t IS  b e s t  u sed  when th e  la b o r a to r y  
e x a m in a tio n  r e s u l t s  a r e  a v a i l a b l e  in  l e s s  than  on e w e e k 's  tim e  
and th e  p a t i e n t s  r e tu r n  fo r  r a d ic a l  tr e a tm e n t, i f  found  
p o s i t i v e .  In p r a c t i c e  th e  tim e la g  betw een  ta k in g  th e  b lo o d  
s l i d e  and ex a m in a tio n  h a s in c r e a s e d  c o n s id e r a b ly  r e s u l t i n g  in  
d e la y e d  and in c o m p le te  trea tm en t o f c a s e s .  The a v e r a g e  tim e  fo r  
s l i d e s  to  re a ch  tow n sh ip  la b o r a t o r i e s  i s  1 6 .9  d a y s (1 -6 0  d a y s ) ,  
th e  a v e r a g e  d u r a t io n  o f tim e from r e c e iv in g  to  e x a m in a tio n  o f  
s l i d e s  ta k e s  1 1 .2  d a y s (1 -3 0  d a y s) and feed b a ck  o f la b o r a to r y  
r e s u l t s  to  th e  p a t ie n t  IS  17 d a y s (1 -9 9  d a y s) ( VBDC Myanmar, 
1996, c i t e d  by N ain g , 1 9 9 6 ). The p r o p o r t io n  o f p .  f a l c i p a i ' u m  
c o n t in u e s  to  a v e r a g e  about 40k o f th e  t o t a l  m a la r ia  c a s e s  in  WHO 
Sou th  E ast A sia n  R egion  n a t io n s  but th e  ra n g e  i s  w id e , th e  
h ig h e s t  b e in g  in  Myanmar (85k ) and th e  lo w e s t  in  N epal
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(a p p r o x im a te ly  10/i) (K andrash in  and R ooney, 1 9 9 2 ). F a lc ip aru m  
m a la r ia  a cc o u n te d  fo r  more than 80k o f c a s e s  in  Myanmar. S e v e r e  
and c o m p lic a te d  m a la r ia  i s  a lm o st a lw a y s  due to  F . f a l c i p a r u m .  
The r e s p o n s e  o f F . f a l c i p a r u m  to  c h lo r o q u in e  l i k e  d ru g s and 
o th e r  a n t im a la r ia ls  a c c o r d in g  to  i n  v i v o  r e s u l t s  from 1987 -1 9 9 0  
in d ic a t e d  th a t  4-a m in o q u in o lin e s  ( c h lo r o q u in e )  and 
s u lfa d o x in e /p y r im e th a m in e  c o m b in a tio n s  a r e  s t i l l  e f f e c t i v e  fo r  
tre a tm e n t o f sem i-im m une l i v i n g  in  endem ic a r e a s  (T in , 1 9 9 2 ).

From f ig u r e  4 .3  (a )  i t  can  be s e e n  th a t  in  r a in y  s e a s o n  i f  
th e  number o f new c a s e s  i n f e c t e d  by ea ch  f a l s e  n e g a t iv e  c a s e  i s  
low , th e  b e n e f i t  c o s t  r a t i o  i s  h ig h e r  than one i f  th e  s l i d e  
p o s i t i v e  r a t e  i s  l e s s  than 0 .6 .  H igher b e n e f i t  c o s t  r a t i o s  can  
a l s o  be e x p e c te d  i f  s l i d e  p o s i t i v e  r a t e s  a r e  lo w er  though  th e  
number o f new c a s e s  may be h ig h e r . F ig u r e s  4 .3  (b ) and ( c )  . In  
n o n ra in y  se a s o n  h ig h  b e n e f i t  c o s t  r a t i o s  can be e x p e c te d  a t  much 
lo w er  l e v e l s  o f s l i d e  p o s i t i v e  r a t e s  under s i m i l a r  r a t e s  o f  
i n f e c t i n g  new c a s e s  by f a l s e  n e g a t iv e  c a s e s  a s  in  th e  r a in y  
s e a s o n . F ig u r e s  4 .4  ( a ) ,  (b ) and ( c )  . In g e n e r a l  u s in g  th e  
c l i n i c a l  c r i t e r i a  th u s  d e v e lo p e d , in s t e a d  o f f e v e r  a lo n e  in  
s e l e c t i n g  c a s e s  fo r  p resu m p tiv e  tr e a tm e n t, in  p la c e s  w here s l i d e  
p o s i t i v e  r a t e s  and d i s e a s e  t r a n s m is s io n  r a t e  a r e  low may have  
more b e n e f i t s  in  term s o f c o s t s  sa v e d , and w i l l  a l s o  be l e s s  
c o s t l y .  F e a s i b i l i t y  o f  u s in g  th e s e  c l i n i c a l  c r i t e r i a  in  
d ia g n o s in g  and g iv in g  r a d ic a l  tr e a tm e n t fo r  m a la r ia  in  p la c e s  
w here p r e v a le n c e  o f F . f a l c i p a r u m  i s  h ig h  and p a r a s i t e s  a r e  
s t i l l  s e n s i t i v e  to  ch ea p er  and s a f e  d ru g s l i k e  c h lo r o q u in e ;  
m icro sco p y  i s  n o t a v a i l a b l e  o r  d e la y e d ;  th e r e  i s  p o s s i b i l i t y  o f  
low s l i d e  p o s i t i v e  r a t e ;  sh o u ld  be c o n s id e r e d .

5.3 Strength of the Study

T h is  s tu d y  i s  b a sed  on m ethods th a t  a r e  p r a c t i c a l ,  e a s y  to  
f o l lo w  and in e x p e n s iv e .  The model d e v e lo p e d  in  t h i s  s tu d y  can  be  
u n d e r s ta n d a b le  by n o n e x p e r ts . The ou tcom es o f th e  in t e r v e n t io n  
a r e  n ot rem ote from i t  and a r e  p o s s ib l e  to  m easure. I t  i s  
im p o rta n t th a t  a p p ro a ch es and o p t io n s  fo r  h e a lt h  c a r e  
i n t e r v e n t io n s  and t h e i r  d e c i s i o n  c r i t e r i a  sh o u ld  be p r e s e n te d  to  
th e  p o l i c y  m akers in  su ch  a way th a t  th ey  a r e  s im p le  and e a s y  to  
u n d e rsta n d . The m a th em a tica l e q u a t io n s  in  t h i s  s tu d y  a r e  s im p le  
and e a s i l y  u n d e r s ta n d a b le  to  n o n e x p e r ts . Many h e a lt h  s t a t u s  
o u tcom es a r e  n ot e a s y  to  m easure and ev en  i f  th e y  can  be
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m easured i t  ca n n o t be c la im e d  w ith  c o n f id e n c e  th a t  th e s e  
ou tcom es a r e  due to  th a t  p a r t ic u la r  in t e r v e n t io n .  The outcom e  
and in t e r v e n t io n  in  t h i s  s tu d y  a r e  in  c l o s e  p r o x im ity  and t h i s  
may be c o n v in c in g  fo r  th e  a u t h o r i t i e s .  A lthough  th e  f in d in g s  in  
t h i s  s tu d y  w ere b ased  on d a ta  w hich a r e  h y p o t h e t ic a l ,  th e y  a r e  
g e n e r a te d  on sound and r e a l i s t i c  b a s i s .

In in tr o d u c in g  a new d ia g n o s t i c  te c h n iq u e  i t  sh o u ld  be made 
s u r e  th a t  th e  new te c h n iq u e  w i l l  be l e s s  r i s k y ,  l e s s  
u n c o m fo r ta b le , l e s s  em b a rra ss in g  to  th e  p a t ie n t  and l e s s  c o s t l y  
(K am ol-R atan ak u l, 1 9 9 6 ). The c l i n i c a l  c r i t e r i a  th a t  c o u ld  be  
d e v e lo p e d  by t h i s  s tu d y  can  f u l f i l l  a l l  t h e s e  r e q u ir e m e n ts . I t  
i s  n o n in v a s iv e , n e ed s  no r e a g e n ts  o r  in s tr u m e n ts , i s  e a s y  to  
perform  and n o t harm ful to  th e  p a t i e n t .

The t e c h n ic a l  q u a l i t i e s  ( i . e .  s e n s i t i v i t y  and s p e c i f i c i t y )  
o f th e  c l i n i c a l  c r i t e r i a  a r e  b a sed  on th e  s t a b l e  p r o p e r t ie s .  
They do n ot ch an ge w ith  p r e v a le n c e  o f th e  d i s e a s e .  Both  
t e c h n i c a l l y  and e c o n o m ic a lly  th e  c r i t e r i a  a r e  a c c e p ta b le .  O ther  
advanced  d ia g n o s t i c  te c h n iq u e s  a r e  n ot a t t a i n a b le  in  l e s s  
d e v e lo p e d  c o u n t r i e s .  P e t e r s t e n  and M arbiah (1 9 9 4 ) in  e v a lu a t in g  
th e  q u a n t i t a t i v e  b u f f y c o a t  (QBC) m a la r ia  d ia g n o s t i c  sy stem  
s t a t e d  th a t  th e  p r ic e  o f th e  QBC tu b e s  i s  beyond th a t  a f f o r d a b le  
in  most m a la r ia  endem ic c o u n t r ie s  and th e  sy stem  i s  l e s s  r o b u st  
under f i e l d  c o n d i t io n s  than c o n v e n t io n a l  th ic k  b lo o d  f i l m s .  On 
th e  o th e r  hand t h ic k  b lo o d  f i lm  e x a m in a tio n , ev en  by an e x p e r t  
m ic r o s c o p is t , i s  tim e consum ing and la b o r  i n t e n s i v e ,  e s p e c i a l l y  
when th e  p a r a s i t e s  a r e  in fr e q u e n t  in  th e  b lo o d  o r  a b s e n t  a t  th e  
tim e  o f t e s t i n g  (T r a n p r a d is t  and o t h e r s ,  1995)

5.4 Limitations of the Study

Most o f th e  d a ta  u sed  in  t h i s  s tu d y  a r e  h y p o t h e t ic a l  in  
n a tu r e . A d e f i n i t e  c o n c lu s io n  ca n n o t be drawn a s  r e g a r d s  to  th e  
s i g n i f i c a n c e  o f th e  c l i n i c a l  f e a t u r e s  in  p r e d ic t in g  b lo o d  s l i d e  
p o s i t i v i t y .  But th e  aim h e re  IS to  f in d  ways to  d e v e lo p  a s e t  o f 
c l i n i c a l  c r i t e r i a  and an approach  to  d e ter m in e  c o s t s  and 
c o n se q u e n c e s  a r i s i n g  from in tr o d u c in g  them. The c l i n i c a l  
c r i t e r i a  d e v e lo p e d  w i l l  n ot be a b le  to  i d e n t i f y  s p e c i e s  o f  
m a la r ia  p a r a s i t e s .  I t  w i l l  a l s o  c a l l  f o r  u p g ra d in g  th e  c l i n i c a l  
acumen o f th e  h e a lt h  w ork ers in  th e  p e r ip h e r y  and t h i s  approach
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can  p o s s ib ly  be r e s i s t e d  by th o s e  who a r e  more o r ie n t e d  to  
p r e v e n t iv e  h e a lt h .

The f in d in g s  in  t h i s  s tu d y  a r e  b a sed  on p a t i e n t s  com ing to  
th e  p u b l ic  s e c t o r  o n ly .  About 80k o f m a la r ia  c a s e s  a r e  s e e k in g  
c a r e  from non form al s e c t o r s .  The r e s u l t s  t h e r e fo r e  may n ot  
r e f l e c t  th e  w h ole s i t u a t i o n .  C o s ts  and c o n se q u e n c e s  ( b e n e f i t s )  
a r e  m easured o n ly  on p r o v id e r  a s p e c t  in  t h i s  s t u d y . The f in d in g s  
do n o t r e f l e c t  a g g r e g a te  c o s t s  o r  c o n se q u e n c e s .

5.5 Recommendations for Further Research

T h is  app roach  to  d e v e lo p  a  s e t  o f  c l i n i c a l  c r i t e r i a  i s  
b a sed  on h y p o t h e t ic a l  d a ta . I t  IS  a l s o  b ased  on a s i t u a t i o n  
w here th e  su r v e y  i s  done o n ly  o n ce  and en co m p a sses e n d e m ic ity ,  
s e a s o n  and a g e . An a ttem p t sh o u ld  be made to  co n d u ct th e  su r v e y  
s e p a r a t e ly  f o r  d i f f e r e n t  r e g io n s ,  s e a s o n s  and a g e  gro u p s ( i . e .  
a d u lt s  and c h i l d r e n ) .

The m eth od o logy  sh o u ld  be in c o r p o r a te d  in t o  o th e r  econ om ic  
o r  t e c h n ic a l  e v a lu a t io n  o f new d ia g n o s t i c  p r o ce d u r es  o r  
t e c h n iq u e s . C o s ts  and b e n e f i t s  th a t  c o u ld  a r i s e  from  
in t r o d u c t io n  o f a new d ia g n o s t i c  p ro ced u re  o r  te c h n iq u e  can  be 
e v a lu a te d  u s in g  t h i s  method w ith  m o d if ic a t io n  when n e c e s s a r y .

As a s u b s t a n t i a l  p r o p o r t io n  o f p a t i e n t s  in c lu d in g  m a la r ia  
c a s e s  a r e  s e e k in g  c a r e  in  th e  p r iv a t e  s e c t o r ,  f e a s i b i l i t y  o f  
d e v e lo p in g  and a p p ly in g  c l i n i c a l  c r i t e r i a  fo r  d ia g n o s i s  o f 
m a la r ia  in  t h i s  s e c t o r  sh o u ld  be e x p lo r e d .
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