
T h is  c h a p te r  w i l l  r e v ie w  th e  l i t e r a t u r e  on  (1 )  tr e a tm e n t  s e e k in g  
p a t t e r n  o f  m a la r ia  c a s e s ;  i . e .w h e r e  th e  m a la r ia  p a t i e n t s  go  f o r  
tr e a tm e n t?  what p r o p o r t io n ?  why? how much do th e y  p a y  f o r  s e r v i c e ?  (2 )  
e f f e c t i v e n e s s  o f  m ic r o sc o p y  and d i p s t i c k  in  d i a g n o s i s  o f  m a la r ia ;  
i . e . a c c u r a c y ,  s e n s i t i v i t y ,  s p e c i f i c i t y ,  f a l s e  p o s i t i v e  and f a l s e  
n e g a t iv e  v a l u e s  o f  d i p s t i c k  and m ic r o sc o p y  and (3 )  th e  c o s t s  and c o s t -  
e f f e c t i v e n e s s  o f  m a la r ia  s u r v e i l l a n c e  a c t i v i t i e s .

2.1 Treatment Seeking Pattern of Malaria Cases

V ery  few  s t u d i e s  on tr e a tm e n t  s e e k in g  p a t t e r n  o f  m a la r ia  c a s e s  
h a v e  b e e n  c a r r i e d  o u t  in  S r i  L anka. A c c o r d in g  t o  th e  MOH ( 1 9 9 5 ) ,  40% o f  
p a t i e n t s  u s e  p r i v a t e  p r a c t i t i o n e r s  f o r  p r im a ry  m e d ic a l c a r e .  The MOH 
(1 9 9 3 )  s t a t e s  t h a t  a b o u t 55% o f  p a t i e n t s  u s e  w e s te r n  p r i v a t e  m e d ic a l  
s e r v i c e s  and t r a d i t i o n a l  m e d ic in e  m a in ly  a s  o u t p a t i e n t s  w h erea s  t h e r e  
i s  a  h ig h  p e r c e n t a g e  o f  p a t i e n t s  p r a c t i c e  s e l f  m e d ic a t io n .  T h ese  two 
p a p e r s  d i s c u s s  a b o u t th e  u s e  o f  p u b l i c  and p r i v a t e  h e a l t h  f a c i l i t i e s  by  
p a t i e n t s  in  g e n e r a l ,  n o t  s p e c i f i c a l l y  b y  th e  m a la r ia  p a t i e n t s .  M i l l s  
(1 9 9 5 )  a l s o  h a s  s t a t e d  t h a t  p r i v a t e  p r a c t i t i o n e r s  a r e  u se d  e x t e n s i v e l y  
in  S r i  Lanka f o r  tr e a tm e n t  o f  m a la r ia  d e s p i t e  th e  f r e e  m e d ic a l c a r e  a t  
govern m en t h e a l t h  f a c i l i t i e s .  T h is  p a p er  s u g g e s t s  f u r t h e r  s t u d i e s  be  
c a r r i e d  o u t  t o  e x p lo r e  th e  r e a s o n s  f o r  p o p u la r i t y  o f  p r i v a t e  h e a l t h  
f a c i l i t i e s ,  s i n c e  I t  w i l l  b e  a  m ajor  p o l i c y  i s s u e  in  m a la r ia  d i a g n o s i s ,  
tr e a tm e n t  and f in a n c in g .

A s tu d y  on human m ig r a t io n  and m a la r ia  o u tb r e a k s  in  
t r a d i t i o n a l l y  non  m a la r io u s  a r e a  in  S r i  Lanka h a s  b e e n  c a r r i e d  o u t  from  
1989 t o  1992 b y  K usum aw athie ( 1 9 9 5 ) .  The s tu d y  show s th a t  20% o f  
m a la r ia  c a s e s  among m ig r a n ts  h a v e  made t h e i r  f i r s t  v i s i t  f o r  tr e a tm e n t  
a t  a p r i v a t e  h e a l t h  f a c i l i t y .  The m a la r ia  c a s e s  may h a v e  made m ore th an  
on e v i s i t  f o r  tr e a tm e n t  p e r  e p is o d e  p e r  p a t i e n t .  But t h i s  p a p er  
d i s c u s s e s  o n ly  th e  f i r s t  v i s i t  f o r  tr e a tm e n t !

T h ere  a r e  many s t u d i e s  c a r r i e d  o u t in  o t h e r  c o u n t r i e s  on  th e  
tr e a tm e n t  s e e k in g  b e h a v io u r  o f  m a la r ia  c a s e s .  T h e se  s t u d i e s  t o o  show  
th a t  th e  m a la r ia  p a t i e n t s  p r a c t i c e  s e l f  m e d ic a t io n ,  u s e  p r i v a t e  m e d ic a l  
s e r v i c e s  and t r a d i t i o n a l  h e a l e r s ,  a p a r t  from  a t t e n d in g  fo rm a l h e a l t h  
s e r v i c e s .

M i l l s  (1 9 9 3 )  h a s  s t u d ie d  th e  tr e a tm e n t  s e e k in g  p a t t e r n  o f  
m a la r ia  p a t i e n t s  in  f i v e  d i s t r i c t s  in  N e p a l.  The s tu d y  show s t h a t  4 7 -  
63% o f  th e  p a t i e n t s  had c o n s u l t e d  a l t e r n a t i v e  s o u r c e  o f  tr e a tm e n t  
b e f o r e  m aking c o n t a c t  w it h  m a la r ia  c o n t r o l  a g e n c i e s .  Among th e
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a l t e r n a t i v e  s o u r c e s  o f  tr e a tm e n t  th e  m ost p o p u la r  tr e a tm e n t  s i t e s  w ere  
p r i v a t e  p r a c t i t i o n e r s  (22-57% ) and dru g s e l l e r s  (2 3 -4 6 % ). The f a i t h  
h e a l e r s  w ere  a l s o  p o p u la r  (23-35% ) in  two d i s t r i c t s .  A s tu d y  c a r r ie d  
o u t in  W estern  T h a ila n d  b y  H o n g v iv a ta n a  and H o o n tra k u l (1 9 8 2 )  h a s  shown  
t h a t  87% o f  p a t i e n t s  had p r a c t i c e d  s e l f  m e d ic a t io n  o r  u se d  o t h e r  
in a p p r o p r ia t e  tr e a tm e n t  b e f o r e  a t t e n d in g  a m a la r ia  c l i n i c .

E x p e r ie n c e  o f  many c o u n t r i e s  show s t h a t  a  c o n s id e r a b le  
p r o p o r t io n  o f  m a la r ia  c a s e s  p r a c t i c e  s e l f  m e d ic a t io n  w h ich  i s  a  m ajor  
p ro b lem  in  m a la r ia  c o n t r o l .  F o s t e r  (1 9 9 1 )  s t a t e s  t h a t  s e l f  m e d ic a t io n  
may a c c o u n t  f o r  a s  much a s  h a l f  o f  a l l  c o n su m p tio n  o f  d r u g s  s p e c i a l l y  
in  r u r a l  a r e a s .  The f o l l o w i n g  s t u d i e s  a l s o  show th e  m a g n itu d e  o f  th e  
p ro b lem  o f  s e l f  m e d ic a t io n  b y  s t u d y in g  th e  amount o f  d ru g  co n su m p tio n  
th r o u g h  v a r io u s  s e r v i c e s  and c h a n n e lsT

In P ik i n e ,  a  su b u rb  o f  D ak ar, S e n e g a l ,  p r i v a t e  t r a d e r s  s e l l  
d r u g s  v a lu e d  a t  32 m i l l i o n  CFA fa n c e s  (us$ 125,000) w h erea s  th e  
govern m en t p r o v id e s  o n ly  3 m i l l i o n  CFA f r a n c s  w o r th . The lo c a l  s e l f 
f in a n c in g  sch em es p r o v id e  d r u g s  o f  40 m i l l i o n  CFA f r a n c s  w o r th .  
T h e r e f o r e ,  i t  i s  a c c o u n te d  th a t  th e  p r i v a t e  t r a d e r s  s e l l  d ru g s  o f  some 
43% b y v a lu e  ( F a s s in  1988). In  1983, in  Z im babw e, r u r a l  s h o p k e e p e r s  
a c c o u n te d  f o r  43% o f  th e  c o n su m p tio n  o f  c h lo r o q u in e  w h erea s  r u r a l  
h e a l t h  f a c i l i t i e s  i s s u e d  a b o u t 56% o f  c h lo r o q u in e  (R ayn al 1985). 
A n o th er  s tu d y  c a r r i e d  o u t in  S u r a d id i ,  K enya, show s th a t  53% o f  p e o p le  
in  th e  a r e a  b o u g h t a n t i m a l a r i a l s  from  sh o p s (Mburu and o t h e r s  1987). In  
T o g o , 83% o f  c h i ld r e n  w it h  f e v e r  had b een  t r e a t e d  a t  home w it h  
c h lo r o q u in e .  T w o -th ir d s  o f  th e  m o th ers  had o b t a in e d  th e  d ru g  from  
p r i v a t e  s e l l e r s  (D em ing and o t h e r s  1989). In M ara, T a n z a n ia , 72% o f  
p e o p le  g o t  c h lo r o q u in e  from  s o u r c e s  o t h e r  th a n  th e  o f f i c i a l  
c h e m o p r o p h y la x is  program m e, o f  them 41% had g o t  c h lo r o q u in e  from  
u n o f f i c i a l  o u t l e t s  in c lu d in g  sh o p s  and 10% from  th e  m ark et (MacCormack 
and L w ih u la  1983).

B a sed  on  s e v e r a l  s t u d i e s ,  F o s t e r  (1 9 9 1 )  e s t im a t e d  th e  p e r c e n ta g e  
o f  a n t i m a l a r i a l s  d i s t r i b u t e d  t o  th e  consum er th r o u g h  v a r io u s  c h a n n e ls .  
The r e s u l t s  o f  su ch  e s t im a t e  a r e  shown in  T a b le  2 . 1 .

T h ere  a r e  many r e a s o n s  f o r  u s in g  non fo rm a l s e r v i c e s  b y  m a la r ia  
p a t i e n t s .  Among t h o s e  r e a s o n s  g iv e n  by p e o p le  in  r u r a l  Zimbabwe w ere:  
la c k  o f  q u e u e s ,  th e  c o n v e n ie n t  l a t e  h o u r s  o f  th e  s h o p s ,  a s u s p ic io n  o f  
’ f r e e ’ t h i n g s ,  in c lu d in g  d r u g s ,  t h e i r  d i s l i k e  o f  b e in g  a sk e d  q u e s t io n s  
o r  b e in g  p h y s i c a l l y  e x a m in ed , and th e  g e n e r a l l y  m ore f r i e n d l y  and  
h e l p f u l  a t t i t u d e  o f  th e  s h o p k e e p e r s  (R ayn al 1 9 8 5 ) .  The s tu d y  c a r r ie d  
o u t  in  S a r a d id i ,  K enya show s th a t  th e  r e a s o n s  f o r  p r e f e r r i n g  non form al 
s e r v i c e s  w ere  t h a t  o t h e r  s o u r c e s  w ere  to o  f a r  aw ay, th e  sh o p s  w ere  op en  
in  e m e r g e n c ie s ,  t h e  h o s p i t a l  o r  d is p e n s a r y  had no d r u g s ,  th e y  had good  
p a s t  e x p e r ie n c e  w it h  th e  s h o p s ,  and th e  sh o p  k e e p e r  g a v e  a d v ic e ,  
e s p e c i a l l y  on d o sa g e  (Mburu and o t h e r s  1 9 8 7 ) .  F u r th e r ,  F o s t e r  (1 9 9 1 )  
s t a t e d  th a t  a f a m i ly  m akes a  d e c i s i o n  t o  s e l f  m e d ic a te  a c c o r d in g  t o  th e  
common s e n s e  and lo c a l  b e l i e f  a b o u t d i s e a s e  on what c a u s e  o f  a c t i o n  to  
b e t a k e n .  The d i s t a n c e  t o  t r a v e l ,  (R ooth  and o t h e r s  1991; G i lk  and  
o t h e r s  1 9 8 9 ) and th e  c a s h  r e q u ir e d  f o r  s e e k in g  c a r e  t o o  c o n t r ib u t e  to  
s e l f  m e d ic a t io n .
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Table 2.1 Estimated Percentage of Antimalarial Drugs Distributed by 

Channel

S e c t o r P e r c e n ta g e
Public sector 40-60

N a t io n a l  M a la r ia  C o n tr o l Program m es 2 0 -3 0
P r im a ry  h e a l t h  c a r e  and h o s p i t a l  u se 2 0 -3 0

Private siector 40-60
O f f i c i a l  e t h i c a l  p h a r m a c ie s 2 0 -4 0
u n o f f i c i a l  o u t l e t s  and s e l l e r s 2 0 -5 0
non g o v e r n m e n ta l o r g a n iz a t io n s  and c l i n i c s 2 5 -4 0

S o u r c e :  F o s t e r  ( 1 9 9 1 ) .
N o te :  P r iv a t e  s e c t o r  t o t a l s  add to  m ore th a n  100% s i n c e  u n o f f i c i a l

o u t l e t s  a r e  o f t e n  s u p p l ie d  th ro u g h  o f f i c i a l  p h a r m a c ie s .
In  a d d i t i o n  t o  th e  p a t i e n t  b e h a v io u r ,  th e  s h o r tc o m in g s  o f  th e  

s u p p l i e r  a l s o  c o n t r ib u t e  t o  s e l f  m e d ic a t io n .  F o s t e r  (1 9 9 1 )  h a s  
c l a s s i f i e d  t h e s e  in t o  t h r e e  b ro a d  c a t e g o r i e s  n a m ely  ( 1 )  in a p p r o p r ia t e  
p o l i c i e s  on  m a la r ia  t r e a t m e n t ,  (2 )  th e  f a i l u r e  o f  h e a l t h  s e r v i c e s  and
(3 )  e co n o m ic  c o n s t r a i n t s .  An exam p le  o f  in a p p r o p r ia t e  p o l i c y  i s  t h a t  in  
th e  P h i l i p p i n e s  th e  p o l i c y  i s  t o  p r o v id e  m a la r ia  tr e a tm e n t  on  
c o n f ir m a t io n  o f  m a la r ia  by b lo o d  s i i d e  ex a m in â t io n .  But i t  seem s t h a t ,  
in  some a r e a s ,  i t  t a k e s  a s  much a s  s i x  w eek s t o  g e t  th e  r e s u l t  o f  b lo o d  
s l i d e s .  In  t h i s  c a s e ,  th e  p a t i e n t  h a s t o  w a it  f o r  s i x  w eek s f o r  
t r e a t m e n t ,  b u t th e  p a t i e n t  c l e a r l y  d o e s  n o t  w a it  s i x  w eek s and d o e s  
s e l f  m e d ic a t io n  b y  p u r c h a s in g  d r u g s  from  th e  sh o p s  ( F o s t e r  1 9 9 1 ) .  
A n o th er  exam p le  f o r  in a p p r o p r ia t e  p o l i c y  on m a la r ia  tr e a tm e n t  i s ,  in  
T o g o , th e  N a t io n a l  Drug Company s e l l s  a minimum o f  20 t a b l e t s  o f  
a n t i m a l a r i a l s . The p r i c e  o f  20 t a b l e t s  i s  n o t  a f f o r d a b le  t o  a la r g e  
number o f  p a t i e n t s ,  t h e r e f o r e  t h e y  s e l f  m e d ic a te  b y  b u y in g  a few  
t a b l e t s  o f  d r u g s  from  th e  l o c a l  m arket (D em ing and o t h e r s  1 9 8 9 ) .  
F a i lu r e  o f  h e a l t h  s e r v i c e s  and eco n o m ic  c o n s t r a i n t s  in c lu d e  th e  p oor  
q u a l i t y ,  f i n a n c i a l  and g e o g r a p h ic a l  i n a c c e s s i b i l i t y  o f  h e a l t h  s e r v i c e s .  
The u s e r  c h a r g e s  a t  govern m en t f a c i l i t i e s  r e d u c e d  u t i l i z a t i o n  o f  h e a l t h  
s e r v i c e s  and e n c o u r a g e d  s e l f  m e d ic a t io n  in  A sh a n ti-A k im  d i s t r i c t  in  
Ghana (พa d d in g to n  and o t h e r s  1 9 8 9 ) .  O v e r - p r e s c r ip t io n  b y  h e a l t h  c a r e  
p r o v id e r s  a l s o  e n c o u r a g e  s e l f  m e d ic a t io n  b e c a u s e  th e  p a t i e n t s  ca n  n o t  
a f f o r d  lo n g  p r e s c r i p t i o n s .  I n s t e a d ,  th e y  buy few  t a b l e t s  o f  d r u g s  from  
p r i v a t e  d ru g  s e l l e r s  ( F a s s in  1 9 8 6 , q u o te d  in  T a r g e t  1 9 9 1 ) .

E t t l i n g  and o t h e r s  (1 9 9 4 )  h ave  s t u d ie d  h o u s e h o ld  incom e and  
h o u s e h o ld  e x p e n d it u r e  on  th e  tr e a tm e n t  o r  p r e v e n t io n  o f  m a la r ia  in  
M alaw i in  1 9 9 2 . The s tu d y  fou n d  th a t  th e  m ost common h o u s e h o ld  
e x p e n d it u r e  w as f o r  m a la r ia  d r u g s  a lth o u g h  th e  d r u g s  a r e  a v a i l a b l e  a t  
no c o s t  a t  govern m en t h e a l t h  f a c i l i t i e s .  F u r th e r m o r e , th e  s tu d y  show s 
th a t  th e  h o u s e h o ld s  p u r c h a se  d r u g s  from  non h e a l t h  f a c i l i t i e s  
i r r e s p e c t i v e  o f  th e  l e v e l  o f  h o u s e h o ld  in co m e. F or e x a m p le , among 
su r v e y e d  h o u s e h o ld s ,  53% (51% f o r  v e r y  low  incom e and 55% f o r  low  to  
h ig h  incom e h o u s e h o ld s )  r e p o r te d  h a v in g  p u r c h a se d  d r u g s  from  a non 
h e a l t h  f a c i l i t y .
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I t  h a s  a l s o  b e e n  fo u n d  t h a t  p e o p le  k eep  s t o c k  o f  d r u g s  a t  t h e i r  

hom es f o r  u s in g  when t h e y  g e t  m a la r ia  in  th e  f u t u r e .  Haak (1 9 8 8 )  fou n d  
in  B r a z i l  t h a t  many hom es had v a r io u s  d r u g s ,  some o f  w h ich  had b een  
p r e s c r ib e d  b y  a  p h y s i c ia n .  T a n za n ia n  p e o p le  to o  l i k e  t o  k eep  a r e s e r v e  
o f  a n t i m a l a r i a l s  f o r  f u t u r e  u s e  (MacCormack and L w ih u la  1 9 8 3 ) .

2.2 Effectiveness of Microscopy and Dipstick

The i n d i c a t o r s  u s e d  t o  d e te r m in e  th e  e f f e c t i v e n e s s  o f  a  
d i a g n o s t i c  t e s t  a r e  th e  a c c u r a c y ,  s e n s i t i v i t y ,  s p e c i f i c i t y ,  f a l s e  
p o s i t i v e  and f a l s e  n e g a t iv e  v a lu e s  o f  th a t  t e s t .  T h ere  a r e  many s t u d i e s  
th a t  h a v e  b e e n  c a r r i e d  o u t  t o  s tu d y  th e  a b o v e  a s p e c t s  o f  m ic r o s c o p y  and  
d i p s t i c k .

K o d is in g h e  and o t h e r s  (1 9 9 5 )  h a v e  c a r r i e d  o u t  a  s tu d y  in  S r i  
Lanka in  o r d e r  t o  e v a lu a t e  th e  e f f e c t i v e n e s s  o f  d i p s t i c k  ( p a r a S ig h t - F  
t e s t )  a s  com pared t o  m ic r o s c o p y . The s tu d y  show s t h a t  th e  s e n s i t i v i t y  
o f  d i p s t i c k  was 81.9%  and s p e c i f i c i t y  was 97.9%  when d i p s t i c k  was 
com pared w ith  m ic r o s c o p y  o f  100 o i l - im m e r s io n  f i e l d s  p e r  e a c h  b lo o d  
sm ea r . The a u th o r s  h a v e  r e -e x a m in e d  th e  b lo o d  s l i d e s  w h ich  w ere  
d is c r e p a n t  b e tw e e n  m ic r o s c o p y  o f  100 o i l  im m ersion  f i e l d s  e x a m in a t io n  
and d i p s t i c k ,  b y  u s in g  m ic r o s c o p y  o f  400  o i1 - im m e r s io n  f i e l d s .  Then th 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  d i p s t i c k  w ere  91.2%  and 99.3%  
r e s p e c t i v e l y .  The p o s i t i v e  p r e d i c t i v e  v a lu e  w as 96.9% ; n e g a t iv e  
p r e d i c t i v e  v a lu e  was 97.9% .

D ie t z  and o t h e r s  (1 9 9 5 )  had com pared th e  m ic r o s c o p y  and  
q u a n t i t a t i v e  b u f f y  c o a t  a n a l y s i s  (QBC) t o  th e  d i p s t i c k  u s in g  m a la r ia  
c a s e s  a t t e n d in g  a t  o u t p a t i e n t  c l i n i c s  in  A l t a  F l o r e s t a ,  Mato G r o s s o ,  
B r a z i l  in  1 9 9 3 . The s t u d y  show s th a t  e v e n  a h ig h ly  e x p e r ie n c e d  
m ic r o s c o p i s t  ca n  m is s  m ix ed  i n f e c t i o n s  when h e e x a m in e s  th e  b lo o d  
sm ears t o  p r o v id e  q u ic k  d i a g n o s i s  ( t h e  s tu d y  u s e d  121 p a t i e n t s ;  i n i t i a l  
t h i c k  b lo o d  sm ear (IT S ) r e a d in g s  w ere  made t o  g i v e  q u ic k  d i a g n o s i s .  The 
ITS show ed t h a t  t h e r e  w ere  51 p .f a lc ip a r u m  p a t i e n t s  o u t  o f  121 p a t i e n t s  
t e s t e d .  When q u a n t i t a t i v e  t h i c k  sm ear (GTS) r e a d in g s  w ere m ade, 5 
s l i d e s  r e a d  a s  p .v i v a x  i n f e c t i o n s  b y  ITS a l s o  show ed p , f a lc ip a r u m  
p a r a s i t e s  g i v i n g  a t o t a l  o f  56 p . f a lc ip a r u m  p a t i e n t s ) .  U s in g  ÇTS a s  th e  
g o ld  s ta n d a r d , th e  s e n s i t i v i t i e s ,  s p e c i f i c i t i e s  and p r e d i c t i v e  v a lu e s  
f o r  th e  d i p s t i c k  and t h e  q u a n t i t a t i v e  b u f f y  c o a t  (QBC) m eth od s h a v e  
b e e n  c a l c u l a t e d .  I t  w as fo u n d  t h a t  th e  d i p s t i c k  was h i g h l y  s e n s i t i v e  
and s p e c i f i c .  The r e s u l t s  o f  th a t  a n a l y s i s  a r e  shown in  T a b le  2 . 2 .

To com pare d i p s t i c k  w it h  a c t u a l  p r a c t i c e  in  th e  f i e l d ,  th e  ITS 
h a s b e e n  com pared w it h  th e  QTS. B o th  th e  d i p s t i c k  and ITS r e s u l t e d  in  
f i v e  f a l s e - n e g a t i v e s  w h i l e  o n ly  d i p s t i c k  g a v e  f a l s e - p o s i t i v e  r e a d in g s .  
In  t h r e e  o f  th e  p a t i e n t s  w it h  f a l s e - n e g a t i v e  ITS r e s u l t s ,  th e  d i p s t i c k  
r e s u l t  w as p o s i t i v e ,  s u g g e s t in g  th a t  th e  d i p s t i c k  may add a  d e g r e e  o f  
s e n s i t i v i t y  t o  a c t u a l  f i e l d  p r a c t i c e .
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Table 2.2 Accuracy of the PFT and QBC Analysis vs QfTS Examination

PTF v s  QTS (121  p a t i e n t s )  QBC v s  QTS (121  p a t i e n t s )
T rue + 50 49
t r u e  - 64 64
F a l s e  + 2 2
F a l s e  - 5 6
S e n s i t i v i t y 0 .9 1 0 .8 9
S p e c i f i c i t y 0 .9 7 0 .9 7
PPV 0 .9 6 0 .9 6
NPV 0 .9 3 0 .9 2

S o u r c e :  D ie t z  and o t h e r s  ( 1 9 9 5 ) .
When th e  d i p s t i c k  r e s u l t s  w ere  com pared w it h  th e  t h i c k  b lo o d  

sm ear r e a d in g s  o b t a in e d  b y  lo c a l  h e a l t h  c a r e  w o r k e r s , a rem a rk a b le  
d i f f e r e n c e  w as s e e n .  The s p e c i f i c i t y  in  t h i c k  b lo o d  sm ear r e a d in g  was 
84% and th e  s e n s i t i v i t y  was 78% ( D ie t z  and o t h e r s  1 9 9 5 ) .

S h i f f  and o t h e r s  (1 9 9 3 )  h a v e  s t u d ie d  th e  p e r fo r m a n c e  o f  d i p s t i c k  
in  m a la r ia  p a t i e n t s  from  th e  Bagamoyo d i s t r i c t  in  c o a s t a l  T a n z a n ia . The 
d i p s t i c k  r e s u l t s  w ere  com pared w it h  t h i c k  b lo o d  f i l m  e x a m in a t io n  
r e s u l t s .  The s e n s i t i v i t y  o f  d i p s t i c k  w as 88.9%  and s p e c i f i c i t y  was 
87.5% . P o s i t i v e  p r e d i c t i v e  v a lu e  o f  d i p s t i c k  w as 87.7% . The t e s t  h a s  
g iv e n  f a l s e  n e g a t iv e  r e s u l t s  f o r  th e  p a t i e n t s  w it h  lo w er  l e v e l s  o f  
p a r a s i t a e m ia  i n d i c a t i n g  t h a t  th e  lo w er  l i m i t  o f  s e n s i t i v i t y  o f  th e  t e s t  
w as a b o u t 40 p a r a s i t e s  p e r  m i c r o l i t e r  o f  b lo o d .

P ey ro n  and o t h e r s  (1 9 9 4 )  h a v e  e v a lu a t e d  th e  a c c u r a c y  o f  d i p s t i c k  
f o r  th e  d i a g n o s i s  o f  im p o r ted  m a la r ia  in  tw o f r e n c h  t e a c h in g  h o s p i t a l s  
u s in g  355 t r a v e l l e r s  r e f e r r e d  t o  th e  d e p a r tm e n ts  f o r  p o s t - t r a v e l  
p r o b le m s . E v ery  b lo o d  sa m p le  was t e s t e d  b y  th e  QBC m a la r ia  d i a g n o s t i c  
t e s t  ( B e c t o n - D ic k in s o n ) , b y  d i p s t i c k ,  and b y  t h e  t h i n  f i l m  m ethod f o r  
s p e c i e s  i d e n t i f i c a t i o n  and q u a n t i f i c a t i o n .  The 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  p a r a S ig h t - F  t e s t  f o r  th e  d e t e c t i o n  o f  p . f a lc ip a r u m  w ere  
93% and 99% r e s p e c t i v e l y .  The p o s i t i v e  p r e d i c t i v e  v a lu e  w as 91%.

B e a d le  and o t h e r s  (1 9 9 4 )  h a v e  e v a lu a t e d  th e  d i p s t i c k  a n t i g e n -  
c a p tu r e  a s s a y  in  t h r e e  g r o u p s  o f  s tu d y  p o p u la t io n s .  The f i r s t  g ro u p  
( a d u l t  f i e l d  s tu d y  g ro u p ) c o n s i s t e d  o f  40  m a le s  a g ed  1 5 -3 5  y e a r s  who 
had v o lu n t e e r e d  f o r  a  m a la r ia  im m unology s tu d y  in  S a r a d id i ,  K en ya. The 
se c o n d  g ro u p  (e x p e r im e n ta l  c h a l l e n g e  g ro u p ) c o n s i s t e d  o f  20 a d u l t  m a le  
and fe m a le  v o lu n t e e r s  who p a r t i c i p a t e d  in  a  v a c c in e  t r i a l  in  B a lt im o r e ,  
M a ry la n d . The t h i r d  g ro u p  ( c h i l d  f i e l d  s tu d y  g ro u p ) w ere  173 g i r l s  and  
b o y s  a g e d  9 -1 4  y e a r s  who w ere  e n r o l l e d  in  a  m a la r ia  p r o p h y la c t i c  d ru g  
s tu d y  in  th e  saine r e g io n  o f  K enya a s  in  th e  i n i t i a l  a d u l t  s t u d y .

D u r in g  th e  s t u d y ,  b lo o d  sa m p le s  w ere  c h e c k e d  w it h  d i p s t i c k  and  
m ic r o s c o p y . The r e s u l t s  o f  a d u l t  f i e l d  s tu d y  and c h i l d  f i e l d  s t u d y  show  
th a t  when p . f a lc ip a r u m  a s e x u a l  p a r a s i t a e m ia  i s  g r e a t e r  th a n  60  
p a r a s i t e s  p e r  m i c r o l i t e r  o f  b lo o d ,  th e  d i p s t i c k  was 9 6 . 5 -  100%
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s e n s i t i v e .  At lo w er  l e v e l s  o f  p a r a s  i t a e m ia ,  th e  s e n s i t i v i t y  o f  d i p s t i c k  
d e c r e a s e s .  H ow ever, d i p s t i c k  s t i l l  d e t e c t s  70-81%  o f  i n f e c t i o n s  a t  1 1 -  
60 p a r a s i t e s  and 11-67%  i n f e c t i o n s  a t  10 p a r a s i t e  p e r  m i c r o l i t e r  o f  
b lo o d  o r  l e s s .

B a sed  on th e  d a ta  on 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  d i p s t i c k  
from  s t u d i e s  c a r r ie d  o u t in  s e v e r a l  c o u n t r i e s ,  WHO (1 9 9 5 )  s t a t e s  th a t  
th e  d i p s t i c k  i s  b o th  s e n s i t i v e  and s p e c i f i c .  The r a n g e  o f  s e n s i t i v i t y  
in  th e  s t u d i e s  w as 84.2%  t o  93.9% , w ith  two e x c e p t i o n s ,  i . e .  th e  a d u lt  
f i e l d  s tu d y  in  S a r a d id i ,  Kenya and th e  v a c c in e  s tu d y  in  B a lt im o r e ,  USA. 
The lo w er  s e n s i t i v i t i e s  in  t h o s e  tw o s t u d i e s  w ere  a p p a r e n t ly  r e l a t e d  to  
th e  p r e s e n c e  o f  p a r a s i t a e m ia s  lo w er  th a n  60 p a r a s i t e s /  m i c r o l i t e r  o f  
b lo o d .  In  t h e s e  s t u d i e s ,  th e  s p e c i f i c i t i e s  v a r ie d  from  81.1%  to  99.5% . 
The v a lu e s  lo w er  th a n  90% w ere  o b s e r v e d  o n ly  in  th e  K enyan and  
T a n z a n ia n  s t u d i e s .  The WHO (1 9 9 5 )  e x p la in s  t h i s  o b s e r v a t io n  a s  th a t  
t h e s e  tw o s t u d i e s  had b een  c a r r ie d  o u t  in  h o lo e n d e m ic  a r e a s  w h ere i t  i s  
d i f f i c u l t  t o  a s s e s s  th e  t r u e  s p e c i f i c i t y ,  b e c a u s e  i t  i s  d i f f i c u l t  t o  be  
c e r t a i n  th a t  an  in d iv id u a l  w ith  a s i n g l e  n e g a t iv e  b lo o d  s l i d e  i s  t r u l y  
p a r a s i t e  f r e e .  P o s i t i v e  and n e g a t iv e  p r e d i c t i v e  v a lu e s  o f  d i p s t i c k  in  
a l l  s t u d i e s  ra n g ed  from  79.9%  t o  98.7%  and from  72.0%  t o  100% 
r e s p e c t i v e l y .  F u r th e r m o r e , t h e s e  s t u d i e s  a l s o  show t h a t  th e  s e n s i t i v i t y  
o f  th e  t e s t  d e c r e a s e s  w it h  d e c r e a s in g  number o f  p a r a s i t e s  p er  
m i c r o l i t r e  o f  b lo o d .  The p eak  s e n s i t i v i t i e s  o f  o v e r  96% b e in g  o b s e r v e d  
a t  p a r a s i t e  l e v e l s  a b o v e  100 p a r a s i t e s  / m i c r o l i t e r  o f  b lo o d T  H ow ever, 
d i p s t i c k  d e t e c t s  on a v e r a g e  o f  74.6%  o f  th e  c a s e s  a t  10 p a r a s i t e s  p e r  
m i c r o l i t e r  o r  l e s s  and 81.3%  o f  c a s e s  a t  p a r a s i t a e m ia s  o f  1 0 -1 0 0  
p a r a s i t e s  / m i c r o l i t e r  (WHO 1 9 9 5 ) .

F o l lo w in g  th e  s u c c e s s f u l  d ru g  t r e a tm e n t ,  t h e r e  i s  a te n d e n c y  o f  
p e r s i s t e n c e  o f  a n t ig e n a e m ia s  s l i g h t l y  lo n g e r  th a n  p a r a s i t a e m ia s  w h ich  
r e s u l t s  f a l s e  p o s i t i v e  r e s u l t s  by d i p s t i c k .  F or e x a m p le , in  th e  s tu d y  
c a r r i e d  o u t  b y  B e a d le  and o t h e r s  ( 1 9 9 4 ) ,  e ig h t  c a s e s  o u t o f  91 
n e g a t i v e s  g a v e  f a l s e  p o s i t i v e  r e s u l t s  by d i p s t i c k  d ue t o  p e r s i s t e n c e  o f  
c i r c u l a t i n g  a n t ig e n  in  th e  b lo o d  a f t e r  t r e a t m e n t .

WHO (1 9 9 5 )  s t a t e s  t h a t ,  a c c o r d in g  t o  a s tu d y  c a r r i e d  o u t b y  S in g h  
and o t h e r s ,  110 (97.3% ) o u t  o f  th e  113 p a t i e n t s  had t h e i r  p a r a s i t a e m ia s  
c le a r e d  b y  d a y  2 and a l l  p a t i e n t s  w ere  p a r a s i t o l o g i c a l l y  n e g a t iv e  by  
d a y  7 .  But th e  a n t ig e n a e m ia  p e r s i s t e d  in  87 p a t i e n t s  (77%) on  d ay  2 ,  in  
5 p a t i e n t s  (4 .4% ) on d ay  7 and in  1 p a t i e n t  (0 .9% ) on  d ay  2 8 . s i m i l a r  
r e s u l t s  w ere  o b s e r v e d  in  T a n z a n ia  w h ere p e r ip h e r a l  p a r a s i t a e m ia s  w ere  
u n d e t e c t a b le  b y  d a y  3 w h i l s t  a n t ig e n a e m ia  was d e t e c t e d  on day  5 and 14 
in  25% and 3% o f  p a t i e n t s  r e s p e c t i v e l y  ( s h i f f  and o t h e r s  1 9 9 3 ) .  
A n tig e n a e m ia  p e r s i s t e d  lo n g e r  a l s o  in  p a t i e n t s  in  th e  K enya f i e l d  
s t u d i e s  b u t was n o t d e t e c t a b l e  6 d a y s  a f t e r  tr e a tm e n t  (WHO 1 9 9 5 ) .

A n a ly s i s  o f  a l l  c u r r e n t  d a ta  i n d i c a t e  th a t  a n t ig e n a e m ia  
d is a p p e a r e d  in  55% o f  p a t i e n t s  on th e  same d ay  a s  p a r a s i t e  c le a r a n c e  
and 85% o f  p a t i e n t s  w ere  n e g a t iv e  b y  th e  d i p s t i c k  a s s a y  w i t h in  on e  w eek  
o f  t h i s  p a r a s i t e  c le a r a n c e  ( D ie t z  and o t h e r s  1 9 9 5 ) .

The t e s t  d o e s  n o t  d e t e c t  th e  a n t ig e n s  o f  p .o v a l e  and p .m a l a r i a e . 
F our b lo o d  s l i d e  p o s i t i v e  c a s e s  e a c h  o f  p .m a la r ia e  and p . o v a 1e w ere
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n e g a t iv e  in  th e  d i p s t i c k  a s s a y  in  T a n z a n ia  ( s h i f f  and o t h e r s  1993) a s  
w e l l  a s  173 p ,v i v a x  and 5 p .m a la r ia e  b lo o d  s l i d e s  p o s i t i v e  c a s e s  in  
T h a ila n d ,  115 p .v iv a x  i n f e c t i o n s  in  I n d ia  3 p ■ v iv a x  i n f e c t i o n s  in  
V e n e z u e la  (WHO 1995) and 165 p .v i v a x  c a s e s  in  S r i  Lanka (K o d is in g h e  and  
o t h e r s  1 9 9 5 ) .

T h ere  a r e  some s t u d i e s  h a v e  b een  c a r r i e d  o u t  t o  e v a lu a t e  th e  
e f f e c t i v e n e s s  o f  m ic r o sc o p y  i t s e l f  u n d er d i f f e r e n t  l o c a t i o n s .  For  
e x a m p le , C o l l i e r  and Longm ore (1 9 8 3 )  h ave  com pared th e  m ic r o s c o p ic  
d i a g n o s i s  o f  m a la r ia  in  f i e l d ,  la b o r a t o r y  and a t  a  h o s p i t a l  in  Solom on  
I s l a n d s .  The r a t e  o f  f a l s e  d i a g n o s i s  ( f o r  t h i c k  f i l m s )  was 3% f o r  th e  
f i e l d  w o r k e r , 9% f o r  th e  m a la r ia  la b o r a t o r y  and 27% f o r  th e  E n g l i s h  
h o s p i t a l .  The a u th o r s  e x p la in  th a t  th e  u s e  o f  t h in  b lo o d  sm ear  
e x a m in a t io n  a t  th e  E n g l i s h  h o s p i t a l  r e s u l t e d  h ig h  r a t e  o f  f a l s e  
d i a g n o s i s .  The r e a s o n  f o r  th e  f i e l d  w o r k e r 's  a p p a r e n t  s u c c e s s  i s  th a t  
h e IS in n o v a te d  b y  ta k in g  b lo o d  f i lm s  and t r e a t i n g  p a t i e n t s ,  s o  h i s  
work i s  l e s s  t e d i o u s ,  com pared to  th a t  o f  a m ic r o s c o p i s t  in  th e  
l a b o r a t o r y .  T h is  h e lp e d  him  to  m a in ta in  v i g i l a n c e  and m o t iv a t io n  on  
b lo o d  f i lm  e x a m in a t io n .

The a c c u r a c y  o f  th e  m ic r o sc o p y  d ep en d s on th e  e x p e r ie n c e  and th e  
co m p eten ce  o f  th e  m ic r o s c o p i s t  and th e  q u a l i t y  o f  s t a i n i n g  th e  b lo o d  
f i l m .  R aghvan (1 9 6 6 )  h a s  shown a n o th e r  s o u r c e  o f  i n f l u e n c i n g  th e  
f a i l u r e  t o  f in d  m a la r ia  p a r a s i t e s  in  a t h ic k  f i l m ,  a p a r t  from  th e  
sh o r tc o m in g  e i t h e r  to  d e f e c t s  in  th e  t e c h n iq u e s  o f  p r e p a r a t io n  o f  b lo o d  
f i l m  o r  t o  th e  in c o m p e te n c e  o f  th e  m i c r o s c o p i s t . T h is  s o u r c e  i s  c a l l e d  
a " ch a n ce  e le m e n t " . i . e .  a p r o p o r t io n  o f  th e  p o s i t i v e  b lo o d  f i lm s  w i l l  
be m is s e d  by c h a n c e , no m a tte r  how w e l l  a f i l m  i s  p r e p a r e d , and how 
c a p a b le  a m ic r o s c o p i s t  may b e .  T h is  p a p er  d e a l s  w it h  th e  p ro b lem  o f  th e  
f a i l u r e  to  i d e n t i f y  a p o s i t i v e  b lo o d  sa m p le , o w in g  t o  l im i t e d  
e x a m in a t io n  o f  th e  b lo o d  f i l m .

A c c o r d in g  t o  R oghavan ( 1 9 6 6 ) ,  th e  c h a n ce  o f  f a i l i n g  t o  d e t e c t  
a  p o s i t i v e  s l i d e  d ep en d s d i r e c t l y  on  two f a c t o r s ,  n a m ely  th e  vo lu m e o f  
b lo o d  ex a m in ed  in  r e l a t i o n  t o  th e  t o t a l  amount on  th e  s l i d e  a v a i l a b l e  
f o r  e x a m in a t io n  and th e  number o f  p a r a s i t e s  p r e s e n t  in  t h i s  t o t a l  
am ount. R oghavan (1 9 6 6 )  h a s  c a l c u l a t e d  th e  p r o b a b i l i t y  o f  d e c la r in g  a 
p o s i t i v e  s l i d e  a s  n e g a t i v e ,  when o n ly  a  sam p le  o f  m ic r o s c o p ic  f i e l d s  i s  
ex a m in ed . D u r in g  t h i s  c a l c u l a t i o n ,  he h a s assu m ed  t h a t  th e  p a r a s i t e s  
a r e  ran d om ly  d i s t r i b u t e d  in  th e  b lo o d  f i l m .  A c c o r d in g  t o  t h i s  
c a l c u l a t i o n ,  th e  p r o b a b i l i t y  o f  f a i l i n g  to  d e t e c t  a p o s i t i v e  b lo o d  f i lm  
d e c r e a s e s  w it h  in c r e a s in g  d e n s i t y  o f  p a r a s i t e s  when th e  number o f  
f i e l d s  exam in ed  rem a in s  th e  sam e. A g a in , f o r  a g iv e n  p a r a s i t e  c o u n t ,  
t h i s  p r o b a b i l i t y  d e c r e a s e s  a s  th e  number o f  f i e l d s  ex a m in ed  i n c r e a s e s  
w h i le  th e  t o t a l  number o f  f i e l d s  a v a i l a b l e  f o r  e x a m in a t io n  r em a in s  th e  
sam e. The r e s u l t s  o f  su c h  c a l c u l a t i o n s  a r e  p r e s e n t e d  in  T a b le  2 . 3 .  
F u r th e r m o r e , th e  a u th o r  e x p la in s  th a t  when a co m p eten t m ic r o s c o p i s t  
c o n f ir m s  th e  d i a g n o s i s  o f  a n e g a t iv e  s l i d e  on  e x a m in in g  100 f i e l d s ,  
t h e r e  c o u ld  b e  tw o p o s s i b l e  i n t e r p r e t a t i o n s .  ( 1 )  th a t  th e  s l i d e  i s  
r e a l l y  n e g a t iv e  o r  (2 )  t h a t  th e  s l i d e  i s  p o s i t i v e ,  b u t w it h  l e s s  th a n  
44 p a r a s i t e s  in  1000 f i e l d s .  The se c o n d  p o s s i b i l i t y  can  b e e x c lu d e d  i f  
th e  number o f  f i e l d s  ex a m in ed  i s  in c r e a s e d  a s  shown in  T a b le  2 . 4 .
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Table 2.3 Probability {%) of Missing a Positive slide When Only a 

Sample of Microscopic Fields out of 1000 is Examined

Number o f  p a r a s i t e s  
in  1000 f i e l d s

Number o f f  i e l d s exam in ed
100 150 200 300 400 500 600

1 9 0 .0 8 5 .0 8 0 .0 7 0 .0 6 0 .0 5 0 .0 4 0 .4
2 8 1 .0 7 2 .2 6 4 .0 4 9 .0 3 6 .0 2 5 .0 1 6 .0
3 7 2 .9 6 1 .4 5 1 .2 3 4 .3 2 1 .6 1 2 .5 6 . 4
4 6 5 .6 5 2 .2 4 1 .0 2 4 .0 1 3 .0 6 .2 2 .6
5 5 9 .0 4 4 .4 3 2 .8 1 6 .8 7 .8 3 .1 1 .0
6 5 3 .1 3 7 .7 2 6 .2 1 1 .8 4 .7 1 .6 0 .4
7 4 7 .8 3 2 .0 2 1 .0 8 .2 2 . ร 0 .8 0 . 2
8 4 3 .0 2 7 .2 1 6 .8 5 .8 1 .7 0 .4 *
9 3 8 .7 2 3 .1 1 3 .4 4 .0 1 .0 0 .2 *
10 3 4 .8 1 9 .7 1 0 .7 2 .8 0 .6 0 .1 *
11 3 1 .3 1 6 .7 8 .6 2 .0 0 .4 * *
12 2 8 .2 1 4 .2 6 .9 1 .4 0 .2 * *
13 2 5 .4 1 2 .1 5 .5 1 .0 0 .1 5*: *
14 2 2 .9 1 0 .3 4 .4 0 .7 * * *
15 2 0 .6 8 .7 3 .5 0 .5 * * *
16 1 8 .5 7 .4 2 .8 0 .3 * * *
17 1 6 .7 6 .3 2 .3 0 .2 * * *
18 1 5 .0 5 .4 1 .8 0 .2 * * *
19 1 3 .5 4 .6 1 .4 0 .1 * * *
20 1 2 .1 3 .9 1 .2 * * * *
21 1 0 .9 3 .3 0 .9 * * * *
22 9 .8 2 .8 0 .7 * * * *
23 8 .8 2 .4 0 .6 * * * *
24 7 .9 2 .0 0 .5 * * * *
25 7 .2 1 .7 0 . 4 * * * *
26 6 .4 1 .5 0 .3 * * * *
27 5 .8 1 .2 0 .2 * * * *
28 5 .2 1 .1 0 .2 * * * *
29 4 .7 0 .9 0 .2 * * * *
30 4 .2 0 .8 0 .1 * * * *
35 2 .5 0 .7 0 .1 * * * *
40 1 .5 0 .6 * * * * *
44 1 .0 0 .5 * * * * *
45 0 .9 0 .4 * * * * *

Source: Raghvan (1966).
Note: The asterisk (*) indicates a probability of less than 0.1%
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Table 2.4 Number of Microscopic Fields to be Examined to Ensure 99% 

Probability of Detection of Blood Films with Malaria 
Parasites.

N o .o f  p a r a s i t e s  
in  1000 f i e l d s

N o .o f  f i e l d s  
t o  b e  exam in ed

N o .o f  p a r a s i t e s  
in  1000 f i e l d s

N o .o f  f i e l d s  
t o  be exam in ed

1 990 23 181ว 900 24 175
3 785 25 168
4 684 26 162
5 602 27 157
6 536 28 152
7 482 29 147
8 438 30 142
9 400 31 138

10 369 32 134
11 342 33 130
12 319 34 127
13 298 35 123
14 280 36 120
15 264 37 117
16 250 38 114
17 237 39 111
18 226 40 109
19 215 41 106
20 206 42 104
21 197 43 102 •
22 189 44 99

S o u r c e :  R agvan ( 1 9 6 6 ) .

2.3 Costs and cost effectiveness of malaria surveillance activities.

K a ew so n th i and H a rd in g  (1 9 8 4 )  e x p la in  how t o  d e te r m in e  c o s t s  and  
p er fo rm a n ce  o f  m a la r ia  s u r v e i l l a n c e  and m o n ito r in g  p r o c e s s  in  T h a i la n d .  
D u r in g  t h i s  s t u d y ,  a l l  m eth od s o f  m a la r ia  s u r v e i l l a n c e  h ave  b een  
s t u d i e d .  T h e se  m eth od s a r e  m a la r ia  c l i n i c s  (MC), m a la r ia  v i l l a g e  
v o lu n t e e r ( M W ) , v i l l a g e  h e a l t h  c e n t e r  (VHC), h o s p i t a l s  (H ), m o b ile  
c l i n i c s  (MC) and ACD. D u r in g  t h i s  s tu d y  th e  t o t a l  c o s t  o f  s u r v e i l l a n c e  
h a s  b e e n  d e te r m in e d . The c o s t s  a r e  c l a s s i f i e d  a s  i n t e r n a l ,  e x t e r n a l  and  
d i r e c t  and i n d i r e c t  c o s t s  by a c t i v i t y .  The c o s t s  o f  o p e r a t io n a l  
s e r v i c e s  a r e  d e te r m in e d  b y  u s in g  a p p o r tio n m e n t and m easu red  c r i t e r i a .

The a u th o r s  e x p la in e d  th a t  in  th e  sy s te m  d e v e lo p e d  f o r  
a p p o r tio n m e n t o f  c o s t s ,  a  ra n g e  o f  c r i t e r i a  can  b e a p p l i e d  a t  e a c h  
s t a g e  o f  a p p o r tio n m e n t e . g .  p e r s o n n e l  b a s e d ,  s a l a r y  b a s e d ,  
r e s p o n s i b i l i t y  b a s e d , f u n c t io n a l  b a s e d , t im e  b a s e d ,  in d e x  b a se d  and  
d i r e c t ,  s i n c e  i t  i s  d i f f i c u l t  t o  d e c id e  w h ich  a r e  th e  m ost a p p r o p r ia t e  
c r i t e r i a  t o  u s e  f o r  a p p o r tio n m e n t a t  e a c h  s t a g e  a  s y s te m  h a s  b een  
d e v e lo p e d  t o  a l lo w  s tu d y  o f  th e  e f f e c t s  on  u s in g  an y  c o m b in a t io n  o f
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c r i t e r i a .  The sy s te m  p r o v id e s  d i r e c t  c o s t s  o f  o p e r a t io n a l  u n i t s  a t  
d i v i s i o n ,  r e g io n  and zo n e  l e v e l s  u n d er  th e  b u d g e t h e a d in g s  o f  th e  
m a la r ia  c o n t r o l  programme in  T h a i la n d . C o s ts  d e r iv e d  from  d i v i s i o n a l ,  
r e g io n a l  and zo n e  b u d g e ts  a r e  s u b d iv id e d  i n t o  d i r e c t  and i n d i r e c t  
c o s t s .  D i v i s i o n a l ,  r e g io n a l  and zo n e  e x p e n d it u r e  i s  k e p t  s e p a r a t e  to  
i d e n t i f y  th e  com ponent c o s t s  a t  e a c h  s t a g e .

The c o s t - e f f e c t i v e n e s s  o f  s u r v e i l l a n c e  m eth od s m e n tio n e d  a b o v e  
h a s  n o t  b e e n  s t u d ie d  b y  th e  a u th o r s  b e c a u s e  t h e s e  s u r v e i l l a n c e  m eth od s  
h a v e  d i f f e r e n t  t a r g e t s ,  d i f f e r e n t  l e v e l  o f  e f f e c t i v e n e s s  and th e  
p r o c e s s e s  a r e  n o t  r e a l  a l t e r n a t i v e s .  T h e r e f o r e ,  th e  a u th o r s  h ave  
e v a lu a t e d  th e  p er fo r m a n c e  o f  s u r v e i l l a n c e  a c t i v i t i e s  and o p e r a t io n a l  
s e r v i c e s  in s t e a d  o f  c o s t - e f f e c t i v e n e s s ,  b y  u s in g  th e  f o l l o w i n g  
c r i t e r i a ,  ( l ) e f f e c t i v e n e s s  o f  e a c h  p r o c e s s ,  i . e .  th e  e x t e n t  o f  t a r g e t s  
a c h ie v e d ;  (2 )  t im e  ( d a y s ) ,  i . e .  t im e  ta k e n  f o r  c o m p le t in g  an  a c t i v i t y ;  
(3 )  p e r fo r m a n c e  (% ), I . e .  th e  d e g r e e  t o  w h ich  a  t a s k  i s  s u c c e s s f u l l y  
c o m p le te d , (4 )  r e l a t i v e  c o n t r ib u t io n  (% ), i . e .  th e  e x t e n t  to  w h ich  e a c h  
s u r v e i l l a n c e  m ethod c o n t r ib u t e  t o  t o t a l  s u r v e i l l a n c e ;  and e f f i c i e n c y ,  
i . e .  c o s t  p e r  b lo o d  s l i d e  exam in ed  a n d /o r  p o s i t i v e  b lo o d  s l i d e  
e x a m in a t io n .

E t t l i n g  and o t h e r s  (1 9 9 1 )  h a v e  com pared th e  c o s t s  o f  t h r e e  t y p e s  
o f  m a la r ia  c l i n i c s  t h a t  u s e  m ic r o sc o p y  in  M aesot D i s t r i c t  in  T h a ila n d  
in  1985 and 1 9 8 6 . The t h r e e  c l i n i c s  w ere  la r g e  c e n t r a l  c l i n i c  in  M aesot 
tow n , a  p e r ip h e r a l  c l i n i c  in  a  s u b d i s t r i c t  tow n and a p e r i o d i c  c l i n i c  
a t  v i l l a g e  l e v e l .  The i n s t i t u t i o n a l ,  com m unity and s o c i a l  c o s t s  h ave  
b e e n  d e te r m in e d  d u r in g  t h i s  s tu d y .

The i n s t i t u t i o n a l  c o s t s  c o n s id e r e d  in  t h i s  a n a l y s i s  w ere  th e  
f i n a n c i a l  c o s t s  t o  th e  a n t im a la r ia  programme in  T h a i la n d . T h e se  c o s t s  
in c lu d e d  m anpower, r e n t ,  p u b l i c  s e r v i c e s ,  t r a n s p o r t a t i o n ,  and s u p p l i e s  
su c h  a s  g l a s s  s l i d e s  and s t a i n s .  Manpower c o s t s  o f  b o th  c l i n i c  s t a f f  
and s u p e r v i s o r s  w ere  d e te r m in e d  b y  u s in g  zo n e  a c c o u n t s ,  and a l l o c a t i n g  
t o  th e  c l i n i c s  on  th e  b a s i s  o f  a c t i v i t y  lo g -b o o k s  k e p t by c l i n i c  s t a f f  
d u r in g  th e  s tu d y  p e r io d .  The c l i n i c s  h a v e  ex a m in ed  th e  b lo o d  s l i d e s  
c o l l e c t e d  from  o t h e r  s e r v i c e  p o i n t s ,  a p a r t  from  i t s  own b lo o d  s l i d e s .  
T h e r e f o r e ,  th e  c o s t  o f  s l i d e  c o l l e c t e d  and exam in ed  o f  th e  c l i n i c  
i t s e l f  h a s  b een  d e te r m in e d  b y  c o n s id e r in g  th e  r e l a t i v e  t im e  r e q u ir e d  to  
a s s e s s  p o s i t i v e  and n e g a t iv e  b lo o d  s l i d e s .

R ent and p u b l i c  s e r v i c e s  c o s t s  w ere  d e te r m in e d  from  zo n e  
a c c o u n ts  and a l l o c a t e d  p r o p o r t io n a t e ly  in  th e  same way a s  manpower 
c o s t s .  T r a n s p o r t a t io n  f o r  th e  d ay  t o  d ay  o p e r a t io n s  and s u p e r v i s io n  o f  
th e  c l i n i c s  w as p r o v id e d  b y  m o t o r c y c le .  V e h ic le  f u e l  and m a in te n a n c e  
c o s t s  w ere  e s t im a t e d  a t  a  d a i l y  r a t e  and a l l o c a t e d  t o  c l i n i c  o p e r a t io n s  
from  lo g -b o o k s  k e p t b y  a l l  zo n e  f i e l d  s t a f f ,  d e p e n d in g  on  th e  num ber o f  
d a y s  o f  u s e  o f  v e h i c l e  b y  m o b ile  c l i n i c  and s u p e r v i s o r .  The d a i l y  
o p e r a t io n a l  c o s t s  in c lu d e d  th e  a m o r t iz e d  1985 l o c a l  p u r c h a se  p r i c e  o f  
a  m o t o r c y c le ,  a ssu m in g  a  5 y e a r  l i f e  and a  d is c o u n t  r a t e  o f  8% p e r  
annum. C o s ts  o f  s u p p l i e s  w ere  c a l c u l a t e d  from  h e a d q u a r te r s  and zo n e  
r e c o r d s  b y  m u l t ip ly in g  th e  c o s t  p e r  sm ear b y  th e  number o f  a t t e n d e e s  a t  
e a c h  c l i n i c .
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The c o s t s  t o  p a t i e n t s  and f a m i ly  in c lu d e d  d i r e c t  e x p e n d it u r e  on  

th e  tr e a tm e n t  o f  th e  i l l n e s s  p r io r  t o  a r r i v a l  a t  th e  m a la r ia  c l i n i c  and  
on th e  r o u n d - t r ip  t r a n s p o r t  t o  th e  c l i n i c  f o r  b o th  p a t i e n t  and  
a cco m p a n y in g  f a m ily  m em bers. T rea tm en t c o s t s  in c lu d e d  e x p e n d it u r e  on  
d r u g s ,  c o n s u l t a t i o n s ,  and t r a d i t i o n a l  t h e r a p ie s  made b y  th e  p a t i e n t  o r  
f a m ily  a t  e i t h e r  p r i v a t e  o r  govern m en t f a c i l i t i e s  b e f o r e  a t t e n d in g  a 
m a la r ia  c l i n i c .  I n d ir e c t  c o s t s  in c lu d e d  e a r n in g s  l o s t  by p a t i e n t s  
a n d /o r  r e l a t i v e s  who c a r e d  f o r  them d u r in g  th e  p e r io d  o f  i l l n e s s ,  a s  
w e l l  a s  t h o s e  l o s t  by p a t i e n t s  and f a m ily  w h i le  t r a v e l l i n g  t o  and  
a t t e n d in g  th e  c l i n i c .

Community c o s t s  w ere  d e te r m in e d  from  in t e r v i e w s  o f  a random  
sa m p le . The a v e r a g e  c o s t s  f o r  a p o s i t i v e  c a s e  and f o r  a n e g a t iv e  c a s e  
w ere c a l c u l a t e d  and a p p l i e d  to  I t s  p a t i e n t  p o p u la t io n .  L o st  e a r n in g s  
w ere v a lu e d  a t  25 b a h t p e r  d a y , b a se d  on th e  a n n u a l h o u s e h o ld  incom e in  
th e  s tu d y  a r e a  a p p l i e d  t o  365 d a y s  f o r  two a d u l t s  p e r  h o u s e h o ld . D ays  
on w h ich  a d u lt  p a t i e n t s  r e p o r te d  th a t  th e y  w ere  i l l  and c o u ld  n o t  work  
w ere v a lu e d  a t  th e  f u l l  25 b a h t;  l o s t  e a r n in g s  on  d a y s  on  w h ich  
p a t i e n t s  r e p o r te d  f e v e r  a n d /o r  h e a d a c h e , b u t n o t  a  t o t a l  i n a b i l i t y  to  
w ork , w ere  v a lu e d  a t  6 .2 5  b a h t .  Tim e l o s t  by c h i ld r e n  was v a lu e d  u s in g  
th e  same r a t e  a s  f o r  a d u l t s ,  a ssu m in g  th a t  a t  l e a s t  o n e  a d u l t  r e l a t i v e  
had t o  te n d  a s i c k  c h i l d  and th e r e b y  f o r f e i t  t h e i r  r e g u la r  incom e o r  
p r o d u c t  io n .

C o s t s  o f  e p i s o d e s  o f  i l l n e s s  f o r  n o n - a t t e n d e e s  a t  m a la r ia  
c l i n i c s  w ere  e s t im a t e d  from  b im o n th ly  c e n s u s  s u r v e y s .  The p a t i e n t s  who 
r e p o r te d  a m a l a r i a - l i k e  i l l n e s s  in  th e  p r e c e d in g  two m onths w ere  
in t e r v ie w e d  em p lo y in g  a m ethod s i m i l a r  t o  th a t  u se d  t o  in t e r v ie w  c l i n i c  
p a t i e n t s .

The g r e a t e s t  number o f  p a t i e n t s  a t  th e  lo w e s t  a v e r a g e  
i n s t i t u t i o n a l  c o s t s  p e r  sm ear and p e r  p o s i t i v e  c a s e  d ia g n o s e d  (us$
0 .8 2 )  w ere  s e e n  a t  th e  la r g e  c e n t r a l  c l i n i c .  The p e r ip h e r a l  c l i n i c  in  
P o p p h ra , a s u b d i s t r i c t  tow n , had m o d era te  i n s t i t u t i o n a l  c o s t s  p e r  sm ear  
and p e r  p o s i t i v e  c a s e  (us$ 1 . 5 8 ) .  The p e r i o d i c  m o b ile  c l i n i c  had low  
a v e r a g e  i n s t i t u t i o n a l  c o s t  p e r  sm ea r , b u t th e  h ig h e s t  c o s t  p e r  p o s i t i v e  
c a s e  (us$ 3 . 5 3 ) .  Community c o s t s  ( t h o s e  p a id  b y  p a t i e n t s  and t h e i r  
f a m i l i e s )  w ere  lo w e s t  in  th e  p e r i o d i c  c l i n i c .

K a ew so n th i and o t h e r s  (1 9 9 6 )  h ave  d e v e lo p e d  a com p u ter  s o f t w a r e  
programme c o n t a in in g  t h r e e  m a th e m a tic a l m o d e ls  t o  d e te r m in e  and t o  
com pare th e  c o s t  and ou tcom e o f  m ic r o sc o p y  and d i p s t i c k .  T h ese  m o d e ls  
can  b e  u se d  t o  a s s e s s  th e  t o t a l  and a v e r a g e  c o s t s ,  th e  a g g r e g a t e  and  
a v e r a g e  a g g r e g a t e  c o s t s  t o  th e  s u p p l i e r  and t o  t h e  consum er f o r  
m ic r o sc o p y  and d i p s t i c k .  The m odel 1 com p ares two s e r v i c e s ,  i . e .  
s e r v i c e  w ith o u t  m ic r o sc o p y  ( i = l )  and s e r v i c e  w it h  m ic r o sc o p y  ( i= 2 )  a t  
th e  p o in t  o f  s e r v i c e .  M odel 2 com p ares d i p s t i c k  a t  s e r v i c e  i - 1  w it h  th e  
m ic r o sc o p y  a t  s e r v i c e  i= 2 .  The m odel 3 com p ares d i p s t i c k  a t  s e r v i c e  i = l  
and i= 2 ^  T h e se  m o d e ls  a r e  a p p l i c a b l e  t o  c a l c u l a t e  th e  c o s t  o f  
m ic r o sc o p y  and d i p s t i c k  in  any  c o u n tr y .  T h e r e f o r e ,  th e  a u th o r  u s e  t h i s  
programme t o  c a l c u l a t e  th e  c o s t  and ou tcom e o f  m ic r o sc o p y  and d i p s t i c k  
in  th e  p r o p o se d  s t u d y .
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U n f o r t u n a t e ly  th e  a u th o r  d id  n o t f in d  an y  s t u d y  c a r r ie d  o u t  on  

eco n o m ic  a n a l y s i s  o f  d i p s t i c k .
By s t u d y in g  d a ta  and m eth od s u se d  b y  th e  r e s e a r c h  m e n tio n e d  

e a r l i e r  in  o r d e r  t o  d e te r m in e  th e  e f f e c t i v e n e s s  and c o s t  o f  m ic r o s c o p y  
and d i p s t i c k ,  th e  p r e s e n t  s tu d y  d e v e lo p s  a m e th o d o lo g y  t o  a n a ly s e  th e  
c o s t - e f f e c t i v e n e s s  o f  m ic r o sc o p y  and d i p s t i c k  in  S r i  L anka. The 
c o n c e p t s  and th e  m e th o d o lo g y  a r e  p r e s e n t e d  in  C h a p ter  3 .
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