
CHAPTER 3

RESEARCH METHODOLOGY

T h is  c h a p te r  w i l l  d e s c r ib e  (1 )  th e  c o n c e p tu a l  fram ew ork , (2 )  
o p e r a t io n a l  d e f i n i t i o n s ,  (3 )  c o n c e p t s  f o r  d e t e r m in a t io n  o f  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 ,  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 ,  c o s t  and c o s t - e f f e c t i v e n e s s  o f  m ic r o s c o p y  and d i p s t i c k  from  
th e  p r o v id e r  and p a t i e n t  p e r s p e c t i v e ,  (4 )  s c o p e  o f  th e  s t u d y ,  and (5 )  
n e c e s s a r y  d a ta  and m ethod o f  d a ta  c o l l e c t i o n  f o r  a n a l y s i s  o f  c o s t -  
e f f e c t i v e n e s s  o f  th e  a b o v e  m e n tio n e d  two t e c h n o l o g i e s .

3.1 The Conceptual Framework
The s tu d y  i s  d e s ig n e d  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 s c o p y  and d i p s t i c k .  The 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  
i s  d e te r m in e d  by u s in g  th e  i n d ic a t o r s  n a m e ly , a c c u r a c y  o f  e a c h  
t e c h n o lo g y ,  p e r c e n ta g e  o f  o n - s i t e  d i a g n o s i s ,  p e r c e n t a g e  o f  a c c u r a t e  o n 
s i t e  d i a g n o s i s  and c o v e r a g e  in  term s o f  g e o g r a p h ic a l  and f i n a n c i a l  
a c c e s s i b i l i t y  th a t  can  b e  g iv e n  b y  ea ch  t e c h n o lo g y .  The c o s t  o f  
m ic r o sc o p y  and d i p s t i c k  f o r  th e  p r o v id e r  a r e  c a l c u l a t e d  from  c a p i t a l  
and r e c u r r e n t  c o s t s  b y  a c t i v i t y  and th e  c o s t  f o r  th e  p a t i e n t  i s  
c a l c u l a t e d  from  d i r e c t  and i n d i r e c t  c o s t s  t o  th e  a c t i v i t y  i . e .  
d i a g n o s i s  o f  m a la r ia .  The d e t a i l s  o f  c o n c e p tu a l  fram ew ork a r e  shown in  
F ig u r e  3 . 1 .

T h ere  a r e  fo u r  m ain a s p e c t s  o f  s tu d y  in  th e  c o n c e p tu a l  fram ew ork  
a s  shown in  F ig u r e  3 . 1 .  The f i r s t  a s p e c t  i s  t o  d e te r m in e  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  c a s e s .  In  S r i  L anka, th e  c u r a t iv e  c a r e  i s  
m a in ly  p r o v id e d  by w e s te r n  sy s te m  o f  m e d ic in e  th ro u g h  t e a c h in g  
h o s p i t a l s ,  b a s e  h o s p i t a l s ,  d i s t r i c t  h o s p i t a l s ,  r u r a l  h o s p i t a l s !  
p e r ip h e r a l  u n i t s  and c e n t r a l  d i s p e n s a r i e s ,  u n d er  th e  M in is t r y  o f  
H e a lt h ,  b y  p r i v a t e  s e c t o r  and by in d iv id u a l  p r i v a t e  p r a c t i t i o n e r s .  
A part from  w e s te r n  sy s te m  o f  m e d ic in e ,  c u r a t iv e  s e r v i c e s  a r e  p r o v id e d  
by a u r v e d a  and h o m eo p a th ic  p r a c t i t i o n e r s ;  In  a d d i t io n  to  t h e s e ,  th e  
p a t i e n t s  u s e  q u a c k s , p r a c t i c e  s e l f  m e d ic a t io n  b y  b u y in g  th e  d ru g s  from  
p h a r m a c ie s  o r  s t o r i n g  d r u g s  a t  t h e i r  hom es f o r  f u t u r e  u s e .  T h is  s e c t i o n  
t h e r e f o r e  d e te r m in e s  th e  p r o p o r t io n  o f  m a la r ia  c a s e s  t h a t  u s e  e a c h  ty p e  
o f  s e r v i c e ,  th e  r e a s o n s  f o r  p r e f e r r in g  a p a r t i c u l a r  s e r v i c e ,  w h e th e r  
th e  incom e o r  s o c io e c o n o m ic  s t a t u s  o f  p a t i e n t s  d e te r m in e  th e  c h o o s in g  
o f  a p a r t i c u l a r  s e r v i c e  and how much do th e y  p ay  f o r  th e  s e r v i c e .  T h ese  
i n f o m a t i o n  a r e  n e c e s s a r y  t o  d e te r m in e  th e  p e r c e n t a g e  o f  m a la r ia  c a s e s  
th a t  r e c e i v e  o n - s i t e  d i a g n o s i s  o f  m a la r ia  b y  m ic r o s c o p y , and to  
e s t im a t e  th e  p e r c e n t a g e  o f  m a la r ia  c a s e s  w ou ld  h a v e  o n - s i t e  d i a g n o s i s  
o f  m a la r ia  b y  d i p s t i c k ,  and t o  i d e n t i f y  th e  c o s t  com p on en ts o f  m a la r ia  
d i a g n o s i s  f o r  p a t i e n t s .  F i n a l l y ,  t h i s  h e lp s  to  d i s c u s s  th e  p o l i c y  
im p l i c a t io n s  o f  im p le m e n ta t io n  o f  d i p s t i c k  in  S r i  L anka.
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F igu re 3 .1  The Conceptual Framework
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The se c o n d  a s p e c t  o f  s tu d y  i s  to  d e te r m in e  th e  e f f e c t i v e n e s s  o f  
m ic r o s c o p y  and d i p s t i c k .  At p r e s e n t ,  th e  h e a l t h  f a c i l i t i e s  in  S r i  Lanka 
u s e  m ic r o s c o p y  a s  a d i a g n o s t i c  t e s t  f o r  m a la r ia . A lm ost a l l  th e  
c l i n i c a l  m a la r ia  c a s e s  a t t e n d in g  a t  p u b l ic  h e a l t h  f a c i l i t i e s  a m  
p r o v id e d  m ic r o s c o p ic  d ia g n o s i s  b u t o n ly  a p o r t io n  o f  them r e c e i v e s  on
s i t e  d i a g n o s i s  o f  m a la r ia  b y  m icro sco p y  due to  non a v a i l a b i l i t y  o f  
m i c r o s c o p i s t s  a t  some h e a l t h  f a c i l i t i e s .  T here a r e  two t y p e s  o f  
s e r v i c e s  p r o v id in g  m ic r o s c o p ic  d ia g n o s is  o f  m a la r ia  in  th e  p u b l ic  
s e c t o r .  In  on e  s e r v i c e  t h e r e  i s  a m ic r o s c o p is t  t o  exam ine b lo o d  s l i d e s  
a t  th e  p o in t  o f  s e i ' v i c e .  The m ic r o s c o p is t  i s  su p p o rted  by a f i e l d  
a s s i s t a n t  who t a k e s  th e  b lo o d  f i lm s  from s u s p e c te d  m a la r ia  c a s e s . I n  th e  
o t h e r  s e r v i c e  th e  b lo o d  f i lm s  a r e  c o l l e c t e d  from s u s p e c te d  m a la r ia  
c a s e s  and s e n t  t o  r e g io n a l '  la b o r a to r y  f o r  d ia g n o s i s .  The b lo o d  s l i d e s  
a r e  c o l l e c t e d  b y  a  f i e l d  a s s i s t a n t .  The b lo o d  s l i d e s  and th e  r e s u l t s  o f  
b lo o d  s l i d e s  a r e  d e l i v e r e d  by th e  p o s t .  T h is  sy stem  s e r v e s  o n ly  
e p id e m io lo g i c a l  o b j e c t i v e s .  The p r iv a t e  s e c t o r  and in d iv id u a l  p r iv a t e  
p r a c t i t i o n e r s  r a r e l y  u se  m ic r o sc o p y .
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F our i n d i c a t o r s  n a m ely  a c c u r a c y  ( i . e .  s e n s i t i v i t y ,  s p e c i f i c i t y ,  
p e r c e n t a g e  o f  f a l s e  p o s i t i v e s ,  and p e r c e n t a g e  o f  f a l s e  n e g a t i v e s ) ,  
p e r c e n t a g e  o f  o n - s i t e  d i a g n o s i s  o f  m a la r ia ,  th e  p e r c e n t a g e  o f  a c c u r a t e  
o n - s i t e  d i a g n o s i s  o f  m a la r ia  and c o v e r a g e  a r e  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  m ic r o s c o p y  and d i p s t i c k .  T h ese  in d i c a t o r s  a r e  
c a l c u l a t e d  u n d er  fo u r  s c e n a r io s  w h ich  a r e  d i s c u s s e d  in  s e c t i o n  3 . 4 .  The 
i n d i c a t o r s  f o r  m ic r o s c o p y  a r e  d e te r m in e d  u s in g  a c t u a l  d a t a ,  w h i l e  th e  
in d i c a t o r s  f o r  d i p s t i c k  a r e  e s t im a t e d  b a se d  on  th e  s t u d i e s  c a r r i e d  o u t  
in  S r i  Lanka and in  o t h e r  c o u n t r i e s .  T h is  a n a l y s i s  o f  th e  e f f e c t i v e n e s s  
o f  m ic r o s c o p y  and d i p s t i c k  in c lu d e s  b o th  p u b l i c  and p r i v a t e  s e c t o r s .

The t h i r d  a s p e c t  o f  s tu d y  i s  t o  d e te r m in e  th e  t o t a l  c o s t  f o r  
d i a g n o s i s  o f  m a la r ia  b y  m ic r o s c o p y  and d i p s t i c k .  U nder t h i s  s e c t i o n ,  
th e  t o t a l  c o s t  t o  b o th  p u b l i c  and p r i v a t e  p r o v id e r s  and c o s t  t o  p a t i e n t  
b o th  a t  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  f o r  m ic r o s c o p y  and  
d i p s t i c k  a r e  d e te r m in e d , s i x  t y p e s  o f  s e r v i c e s  o f  p r o v id in g  m ic r o s c o p y  
and d i p s t i c k  a r e  c o n s id e r e d  in  t h i s  s t u d y .  T h ey  a r e  (1 )  p u b l i c  s e r v i c e  
w it h  m ic r o s c o p y  a t  th e  p o in t  o f  s e r v i c e  ร = 1 , (2 )  p r i v a t e  s e r v i c e  
w it h  m ic r o sc o p y  a t  th e  p o in t  o f  s e r v i c e ,  ร = 2; (3 )  p u b l i c  s e r v i c e  w it h  
d i p s t i c k  a t  th e  p o in t  o f  s e r v i c e ,  ร = 3; ( 4 )  p r i v a t e  s e r v i c e  w ith  
d i p s t i c k  a t  th e  p o in t  o f  s e r v i c e ,  ร = 4 ; ( 5 )  p u b l i c  s e r v i c e  w ith o u t  
d i a g n o s t i c  t e c h n o lo g y  ร = 5; and ( 6 )  p r i v a t e  s e r v i c e  w ith o u t  d i a g n o s t i c  
t e c h n o lo g y  a t  th e  p o in t  o f  s e r v i c e ,  ร = 6 .  The c o s t s  t o  th e  p r o v id e r  
a r e  c l a s s i f i e d  a s  c a p i t a l  and r e c u r r e n t  c o s t s  and a r e  c a l c u l a t e d  by  
a c t i v i t y  r e l a t e d  t o  m ic r o sc o p y  and d i p s t i c k .  The c o s t  t o  p a t i e n t  i s  
c l a s s i f i e d  a s  d i r e c t  and i n d i r e c t  c o s t s  a c c o r d in g  t o  th e  a c t i v i t i e s ,
i . e .  d i a g n o s i s  o f  m a la r ia .  The c o s t  ite m s  and c o s t  c a l c u l a t i o n s  w i l l  b e  
d i s c u s s e d  in  s e c t i o n  3 . 5 .

The f o u r t h  a s p e c t  o f  th e  s tu d y  i s  t o  d e te r m in 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 s c o p y  and d i p s t i c k  b a se d  on  th e  d a ta  m e n tio n e d  in  
th e  a b o v e  t h r e e  a s p e c t s .  T h is  s e c t i o n  show s how t o  c a l c u l a t 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  u n d er  t h r e e  s c e n a r io s  i . e .  
a c c u r a c y ,  p e r c e n t a g e  o f  o n - s i t e  d i a g n o s i s ,  and p e r c e n t a g e  o f  a c c u r a t e  
o n - s i t e  d i a g n o s i s . The c o s t - e f f e c t i v e n e s s  o f  m ic r o s c o p y  and d i p s t i c k  in  
p u b l i c  and p r i v a t e  p r o v i d e r s ’ p e r s p e c t i v e  and p a t i e n t  p e r s p e c t i v e  a r e  
d i s c u s s e d .

3 .2  O perationa l D e fin itio n s
T h ere  a r e  some i n d i c a t o r s  and t e c h n i c a l  term s u se d  in  t h i s  

s t u d y .  The d e f i n i t i o n s  o f  them a r e  g iv e n  b e lo w .
(1 )  A ccu ra cy  (A)

P r o p o r t io n  o f  a l l  t e s t  r e s u l t s  w h ich  c o r r e c t l y  c l a s s i f y  
i n d i v i d u a l s  a s  d i s e a s e d  o r  n o n - d is e a s e d

( 2 )  S e n s i t i v i t y  (SEN)
P r o p o r t io n  o f  a l l  d i s e a s e d  i n d i v i d u a l s  in  whom th e  t e s t  
w i l l  b e  p o s i t i v e
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(3 )  S p e c i f i c i t y  (SPE)

P r o p o r t io n  o f  n o n - d is e a s e d  i n d i v i d u a l s  who w i l l  h a v e  a 
n e g a t iv e  t e s t

(4 )  P e r c e n ta g e  o f  f a l s e  p o s i t i v e s  (PFP)
P e r c e n ta g e  o f  n o n - d is e a s e d  i n d i v i d u a l s  who w i l l  h a v e  a  
p o s i t i v e  t e s t  r e s u l t

(5 )  P e r c e n ta g e  o f  f a l s e  n e g a t i v e s  (PFN)
P e r c e n ta g e  o f  d i s e a s e d  i n d i v i d u a l s  who w i l l  h ave  a 
n e g a t iv e  t e s t  r e s u l t

(6 )  P e r c e n ta g e  o f  o n - s i t e  d ia g n o s i s  o f  m a la r ia  (POD)
P e r c e n ta g e  o f  m a la r ia  c a s e s  r e c e i v e  tr e a tm e n t  on th e  
r e s u l t  o f  b lo o d  s l i d e  e x a m in a t io n  on  th e  same v i s i t  to  
th e  h e a l t h  s e r v i c e

(7 )  P e r c e n ta g e  o f  a c c u r a t e  o n - s i t e  d i a g n o s i s  o f  m a la r ia  (PAOD)
P e r c e n ta g e  o f  m a la r ia  c a s e s  r e c e i v e  c o r r e c t  tr e a tm e n t  on  
th e  r e s u l t  o f  b lo o d  s l i d e  e x a m in a t io n  a t  th e  same v i s i t  
to  th e  h e a l t h  s e r v i c e

(8 )  C o v era g e  ( c )
P e r c e n ta g e  o f  m a la r ia  c a s e s  th a t  a r e  g e o g r a p h ic a l ly  and  
f i n a n c i a l l y  a c c e s s i b l e  t o  m ic r o s c o p y  and d i p s t i c k

(9 )  R e c u r r e n t c o s t
E x p e n d itu r e  on g o o d s  and s e r v i c e s  th a t  do n o t l a s t  f o r  
m ore th a n  on e  y e a r

(1 0 )  C a p it a l  c o s t
Cost fo r  the  a c q u i s i t io n  o f goods and s e rv ic e s  th a t  
u s u a l ly  l a s t  fo r  more than a year

(1 1 )  D ir e c t  c o s t s
The c o s t s  t o  p a t i e n t  in  t r a v e l ,  d i a g n o s i s  and t im e  f o r  
d i a g n o s i s  o f  m a la r ia  i t s e l f

(1 2 )  I n d ir e c t  c o s t
C o s t s  in c u r r e d  by th e  p e r s o n s  a cco m p a n y in g  th e  p a t i e n t s ,  
e . g .  t r a v e l  c o s t ,  t im e  c o s t  o f  a cco m p a n y in g  p e r s o n

3.3  D eterm ination  o f Treatm ent Seeking P a t te rn  o f M alaria  Cases
The p e r c e n t a g e  o f  m a la r ia  c a s e s  u s e s  a  p a r t i c u l a r  h e a l t h  

s e r v i c e ,  th e  p e r c e n t a g e  o f  m a la r ia  c a s e s  r e c e i v e s  o n - s i t e  d i a g n o s i s  o f  
m a la r ia  b y  m ic r o s c o p y  and d i p s t i c k  a r e  d e te r m in e d  b y  a p p ly in g  th e  
c o n c e p t  o f  d e c i s i o n  t r e e .  The d e c i s i o n  t r e e  i s  a  c o n c e p t  t h a t  can  be  
u se d  t o  a n a ly s e  th e  d e c i s i o n s  a v a i l a b l e  to  th e  d e c i s i o n  m aker and th e  
random e v e n t s  o f  e a c h  d e c i s i o n ,  and th e  p r o b a b i l i t y  o f  e a c h  random
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ev e n t. The d e c is io n s  are taken a t a d e c is io n  node and the random ev en ts  
occur a t a random node. By u s in g  the d e c is io n  tr e e  con cep t, the  
p ercen tage o f  p a t ie n ts  use a p a r t ic u la r  h e a lth  s e r v ic e ,  and the  
p ercen tage o f  p a t ie n ts  g e t o n - s i t e  d ia g n o s is  o f  m alaria  by m icroscopy  
and d ip s t ic k  can be determ ined. The c o s ts  o f  p a t ie n ts  incurred  in  
d ia g n o s is  and treatm ent o f  m alaria  to o  can be determ ined through each  
branch o f  the d e c is io n  t r e e .  An a n a ly s is  made o f  the d e c is io n s  and 
a lt e r n a t iv e  a c t io n s  a v a ila b le  to  p a t ie n ts  are shown in  F igure 3 .2 .

3.4 Measurement of Effectiveness of Microscopy and Dipstick
In the usual p r a c t ic e  the m icroscopy u ses  exam ination  o f  100 

o il-im m ersio n  m icro sco p ic  f i e ld s  per s l id e  in  the d ia g n o s is  o f  m a la r ia . 
The e f f e c t iv e n e s s  o f  m icroscopy and d ip s t ic k  i s  measured as compared to  
m icroscopy w ith  exam ination  o f  400 o il-im m ersio n  f i e l d s  which i s  
con sid ered  as the g o ld  standard fo r  d ia g n o s is  o f  m alaria  fo r  t h is  
stu d y . As d isc u sse d  e a r l i e r ,  the in d ic a to r s  used to  determ ine  
e f f e c t iv e n e s s  are accuracy ( s e n s i t i v i t y ,  s p e c i f i c i t y ,  p ercen tage o f  
f a l s e  p o s i t iv e s  and p ercen tage o f  f a l s e  n e g a t iv e s ) ,  p ercen tage o f  on
s i t e  d ia g n o s is  o f  m a la r ia , the p ercen tage o f  a ccu ra te  o n - s i t e  d ia g n o s is  
o f  m alaria  and the coverage which can be a ch ieved  by m icroscopy and 
d ip s t ic k .  These in d ic a to r s  are c a lc u la te d  under four sc e n a r io s  as 
d escr ib ed  below .

Scenario 1 Effectiveness in terms of accuracy
In ord er to  determ ine the accuracy o f  one t e s t  as compared to  

the o th er  the r e s u lt s  are ta b u la ted  as fo llo w s .

Gold standard

T est
r e s u lt s

+

+

TP FP

FN TO

where

TP = True p o s i t iv e  ( p o s i t iv e  t e s t  r e s u lt  in  a d ise a se d  in d iv id u a l)  
FP = F a lse  p o s i t iv e  ( p o s i t iv e  t e s t  r e s u lt  in  a n o n -d isea sed  

in d iv id u a l)
FN = F a lse  n e g a tiv e  (n e g a tiv e  t e s t  r e s u lt  in  a d ise a se d  in d iv id u a l)  
TO = True n e g a tiv e  (n e g a tiv e  t e s t  r e s u lt  in  a n o n -d isea sed  

in d iv id u a l)
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F igu re 3 .2  D e c is io n  Tree fo r  A nalysing the D ec is io n s  o f  Using a

P a r t ic u la r  H ealth  F a c i l i t y  and the R esu ltin g  E vents, i . e .  
A ccurate O n -s ite  D iagn osis a t Each F a c i l i t y

wllGTG
BF = B lo o d  f i lm in g  f o r  m a la r ia
OD = o n - s i t e  d ia g n o s i s  f o r  m a la r ia
AOD = A c c u r a te  o n - s i t e  d ia g n o s i s  o f  m a la r ia
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Aร
TPS + TNS

TPS + FPS + FNS + TNS
X 100 ( 1 )

PFPS = __________ !_______________  X 100 (2 )
TP5 + FPS + FNS + TNS

PFNS = _________ !_________________ X 100 (3 )
TPS + FPS + FNS + TNS

SENs = s______  X 100 (4 )
TPS + FNS

SPEL = s________ X 100 (5 )
FPS + TNS

Where
A = A ccu ra cy
PFP = P e r c e n ta g e  o f  f a l s e  p o s i t i v e s  
PFN = P e r c e n ta g e  o f  f a l s e  n e g a t iv e s  
SEN = S e n s i t i v i t y  
SPE = S p e c i f i c i t y  
ร = 1 , 2 ,3  and 4

ร = 1 i s  p u b l i c  s e r v i c e  w ith  m ic r o s c o p y  a t  th e  p o in t  o f  
s e r v i c e

ร = 2 i s  p r i v a t e  s e r v i c e  w it h  m ic r o s c o p y  a t  th e  p o in t  o f  
s e r v i c e

ร = 3 i s  p u b l i c  s e r v i c e  w it h  d i p s t i c k  a t  th e  p o in t  o f  s e r v i c e  
ร = 4 i s  p r i v a t e  s e r v i c e  w it h  d i p s t i c k  a t  th e  p o in t  o f  

s e r v i c e

Scenario 2 Effectiveness in terms of percentage of on-site diagnosis 
of malaria

A ssu m p tio n s
1 . No f a l s e  p o s i t i v e s  and f a l s e  n e g a t iv e s
2 .  The b e h a v io u r  o f  d o c t o r s  o r d e r in g  b lo o d  c h e c k in g  (NOD$ ) i s  n o t  

ch an ged  f o r  m ic r o s c o p y  and d i p s t i c k .

_  nods
POD = ________ X 100

RNT5
( 6 )
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w here

POD = P e r c e n ta g e  o n - s i t e  d ia g n o s i s  o f  m a la r ia  
NODs = Number o f  p a t i e n t s  r e c e i v e  o n - s i t e  d i a g n o s i s  by  

m i c r o s c o p y /d ip s t i c k  a t  s e r v i c e  ร = 1 , 2 ,3  and 4 
RNTS = Number o f  c l i n i c a l  m a la r ia  p a t i e n t s  a t t e n d in g  s e r v i c e s  ร:ะ

1 , 2 ,3  and 4 .

Scenario 3 Effectiveness in terms of percentage of accurate on-site 
diagnosis of malaria.

A ssu m p tio n s
1 . The d o c t o r s  b e h a v io u r  o f  o r d e r in g  f o r  b lo o d  c h e c k in g  d o e s  n o t  

ch a n g e  by d i p s t i c k  o r  m ic r o s c o p y .

PAODs = 

w here

NODs -  (FPS + FNS)
m r s

X 100 (7 )

PAOD = P e r c e n ta g e  o f  a c c u r a t e  o n - s i t e  d i a g n o s i s  o f  m a la r ia

Scenario 4 Effectiveness in terms of coverage

NArr
cs = _____!  X 100 (8)

NMC
w h ere

c = C o v era g e
NACC = Number o f  m a la r ia  c a s e s  a c c e s s i b l e  t o  m i c r o s c o p y /d ip s t i c k  
NMC = Number o f  m a la r ia  c a s e s  in  th e  a r e a

To d e te r m in 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  and d i p s t i c k  in  
term s o f  c o v e r a g e  b y  th e  p u b l i c  and p r i v a t e  s e c t o r ,  th e  p r o p o r t io n  o f  
m a la r ia  p a t i e n t s  r e c e i v e  b lo o d  t e s t s  a t  t h o s e  s e c t o r s  a r e  t o  be  
d e te r m in e d . The m ethod o f  d e t e r m in a t io n  o f  c o v e r a g e  i s  d i s c u s s e d  in  
su b se q u e n t  s e c t i o n s .

3.5 Measurement of Costs for Microscopy and Dipstick.
The t h i r d  a s p e c t  o f  s tu d y  i s  t o  d e te r m in e  th e  c o s t  t o  b o th  

p u b l i c  and p r i v a t e  p r o v id e r  and f o r  th e  p a t i e n t s  f o r  m ic r o s c o p y  and  
d i p s t i c k  in  th e  s i x  s e r v i c e s  m e n tio n e d  e a r l i e r .  The c o s t s  a r e  
c l a s s i f i e d  b y  a c t i v i t y  r e l a t e d  t o  m ic r o sc o p y  and d i p s t i c k ,  and th e  c o s t  
Item s w h ich  a r e  common t o  b o th  d i a g n o s t i c  t e s t s  a r e  n o t  c o n s id e r e d  f o r
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th e  a n a l y s i s .  The c a p i t a l  and r e c u r r e n t  c o s t s  o f  e a c h  a c t i v i t y  i s  
d e te r m in e d  f o r  th e  p r o v id e r  o f  m ic r o sc o p y  and d i p s t i c k .  The c a p i t a l  
c o s t s  a r e  th e  c o s t s  o f  ite m s  th a t  a r e  u se d  f o r  more th a n  o n e  y e a r .  In  
t h i s  a n a l y s i s  th e  c a p i t a l  c o s t s  a r e  th e  c o s t  o f  v e h i c l e s ,  and c o s t  o f  
m ic r o s c o p e s  and c o s t  o f  i n i t i a l  t r a i n i n g  o f  m ic r o s c o p i s t s  and d i p s t i c k  
t e s t e r s .  The r e c u r r e n t  c o s t s  a r e  th e  c o s t s  t h a t  a r e  u s e d  up in  a  y e a r .  
The r e c u r r e n t  c o s t s  c o n c e r n e d  in  t h i s  s tu d y  a r e  th e  c o s t s  (1 )  o f  
p e r s o n n e l ,  i . e .  m ic r o s c o p i s t s ,  b lo o d  s l i d e  t a k e r s ,  s u p e r v i s o r s  and  
a d m in i s t r a t o r s  (2 )  o f  s u p p l i e s ,  i . e .  g l a s s  s l i d e s ,  s t a i n s ,  d i p s t i c k  
e t c .  ( 3 )  o f  o p e r a t io n  and m a in te n a n c e  o f  v e h i c l e s ,  i . e .  f u e l ,  t y r e s ,  
r e g i s t r a t i o n ,  in s u r a n c e ,  s p a r e  p a r t s  e t c .  and (4 )  c o s t  o f  i n - s e r v i c e  
t r a i n i n g ,  when c a l c u l a t i n g  th e  c o s t  o f  an a c t i v i t y  w h ic h  u s e  p e r s o n n e l  
w it h  m u l t i p l e  f u n c t i o n s ,  th e  c o s t s  o f  p e r s o n n e l  a l l o c a t e d  t o  th a t  
a c t i v i t y  i s  d e te r m in e d  b a se d  on  th e  t im e  o f  p e r s o n n e l  s p e n t  on  th a t  
a c t i v i t y .  When a v e h i c l e  i s  u se d  f o r  s e v e r a l  f u n c t i o n s ,  th e  c o s t  o f  
v e h i c l e  a l l o c a t e d  t o  a p a r t i c u l a r  a c t i v i t y  i s  d e te r m in e d  on th e  b a s i s  
o f  t r a v e l l i n g  f o r  th a t  a c t i v i t y .  The c o s t  o f  c a p i t a l  a s s e t s  f o r  a  y e a r  
i s  d e te r m in e d  b y  c a l c u l a t i n g  th e  a n n u a l eco n o m ic  c o s t  o f  th a t  i t e m .

F or c a l c u l a t i n g  c o s t s  f o r  th e  p a t i e n t s ,  th e  d i r e c t  and i n d i r e c t  
c o s t s  o f  a c t i v i t i e s  r e l a t e d  t o  d i a g n o s t i c  t e s t s  a r e  d e te r m in e d . The 
d i r e c t  c o s t s  a r e  th e  c o s t s  to  th e  p a t i e n t ,  i . e .  c o s t  o f  t r a v e l  to  
s e r v i c e  p o i n t ,  c o s t  o f  d i a g n o s i s  o f  m a la r ia  and c o s t  o f  t im e  s p e n t  f o r  
a t t e n d in g  th e  s e r v i c e  p o i n t .  The i n d i r e c t  c o s t s  a r e  th e  c o s t s  o f  t r a v e l  
and t im e  o f  th e  a cco m p a n y in g  p e r s o n  o f  a  p a t i e n t .  The c o s t  o f  t im e  o f  
a p a t i e n t  o r  an  a cco m p a n y in g  p e r s o n  i s  d e te r m in e d  b a se d  on  th e  minimum  
w age r a t e  o f  a  p e r so n  in  S r i  L anka.

In  th e  d e t e r m in a t io n  o f  c o s t s ,  th e  r e a l  d a t a  a r e  u se d  fo r  
m ic r o s c o p y . F or th e  d i p s t i c k ,  th e  c o s t s  a r e  e s t im a t e d  b a se d  on e x p e r t  
o p in io n  and th e  r e l a t e d  l i t e r a t u r e .

The m a la r ia  c o n t r o l  m o d e ls , m odel 1 and m odel 2 ,  d e v e lo p e d  b y  
K a ew so n th i and o t h e r s  (1 9 9 6 )  a r e  u se d  t o  c a l c u l a t e  th e  t o t a l  and  
a v e r a g e  c o s t  o f  m ic r o sc o p y  and d i p s t i c k  f o r  th e  p r o v id e r  a s  w e l l  a s  fo r  
th e  p a t i e n t .  The d e s c r i p t i o n  o f  th e  two m o d e ls  a r e  shown in  A p p en d ix  c .

3.6 Measureaent of Cost-effectiveness of Microscopy and Dipstick
The f o u r t h  a s p e c t  o f  s tu d y  i s  t o  d e te r m in 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  b o th  p r o v id e r  and p a t i e n t  p e r s p e c t i v e .  
The 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  p r o v id e r  
p e r s p e c t i v e  i s  d e te r m in e d  u n d er  th e  f i r s t  t h r e e  s c e n a r io s  o f  
e f f e c t i v e n e s s  m e n tio n e d  in  s e c t i o n  3 . 4 .  i . e .  th e  a c c u r a c y ,  p e r c e n ta g e  
o f  o n - s i t e  d i a g n o s i s ,  and p e r c e n ta g e  a c c u r a t e  o n - s i t e  d i a g n o s i s .
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Scenario 1 Cost-effectiveness of aicroscopy and dipstick in terms of 

accuracy
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  o f  s c e n a r io  1 a t  s e r v i c e  ร = 1 (CEj1)

((TPj + TN1)/(T P1 + FP1 + FN1 + TOj ) ) X 100

C o s t - e f f e c t i v e n e s s  o f  m ic r o s c o p y  o f  s c e n a r io  1 a t  s e r v i c e  ร = 2 (CE12)

CE = ^  n ^
2 ~ ((TPj + ' ท ^ ) / (TPj + FP2 + FN2 + TI^)) X 100

C o s t - e f f e c t i v e n e s s  o f  d i p s t i c k  o f  s c e n a r io  1 a t  s e r v i c e  ร = 3 (CEjj)

((TPj + TNjVdPj + FPj + FNj + TNj)) X 100 

C o s t - e f f e c t i v e n e s s  o f  d i p s t i c k  o f  s c e n a r io  1 a t  s e r v i c e  ร = 4 (CEj4 )

TC|11 = T o t a l  c o s t  f o r  m ic r o s c o p y  a t  s e r v i c e  ร = 1
TCL- = T o t a l  c o s t  f o r  m ic r o sc o p y  a t  s e r v i c e  ร = 2
TCjj -  T o t a l  c o s t  f o r  d i p s t i c k  a t  s e r v i c e  ร = 3
TC(14 = T o t a l  c o s t  f o r  d i p s t i c k  a t  s e r v i c e  ร = 4

Scenario 2 Cost-effectiveness of microscopy and dipstick in terms 
of percentage on-site diagnosis of malaria

C o s t - e f f e c t i v e n e s s  o f  m ic r o s c o p y  o f  s c e n a r io  2 a t  s e r v i c e  ร = 1 (CEjP

CEU = (9 )

( 12 )

(('ท p4 + TN4) / (TP4 + FP4 + FN4 + TN4 ) )  X 100
Where

X 100= (NO Dj/ RNTj) X 100
(1 3 )
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C o s t - e f f e c t i v e n e s s  o f  m ic r o s c o p y  o f  s c e n a r io  2 a t  s e r v i c e  ร = 2 (CEj2 )

Civ- = __________Ü_________  X 100 (14)
(N O iy  RNT2) X 100

C o s t - e f f e c t i v e n e s s  o f  d i p s t i c k  o f  s c e n a r io  2 a t  s e r v i c e  ร = 3 (CEj j )

CK, = ___________? _________  X 100 (15)
(NODj/ RNT3) X 100

C o s t - e f f e c t i v e n e s s  o f  d i p s t i c k  o f  s c e n a r io  2 a t  s e r v i c e  ร = 4 (CE^)

CE24 =
T C d4

(NOD4/  rnt4) X 100
X 100 (1 6 )

Scenario 3 Cost-effectiveness of microscopy and dipstick in terms 
of percentage of accurate on-site diagnosis of malaria

C o s t - e f f e c t i v e n e s s  o f  m ic r o s c o p y  o f  s c e n a r io  3 a t  s e r v i c e  ร = 1 (CEj j)

=
TC.l

( ( (NODj - (FPj + F N j))/ RNTj) X 100
X 100 (17)

C o s t - e f f e c t i v e n e s s  o f  m ic r o s c o p y  o f  s c e n a r io  3 a t  s e r v i c e  ร = 2 (CEj2 )

= TC.2
= (((NODj -  (FP2 + F N j))/ RNT2)

______  X 100
X 100

(1 8 )

C o s t - e f f e c t i v e n e s s  o f  d i p s t i c k  o f  s c e n a r io  3 a t  s e r v i c e  ร = 3 (CEj j )

๐ ๖  =
TCd3

( ( (NODj - (FPj + FNj) ) /  RNTj)
______  X 100
X 100

(1 9 )

C o s t - e f f e c t i v e n e s s  o f  d i p s t i c k  o f  s c e n a r io  3 a t  s e r v i c e  ร = 4 (CEj4 )

^34 =
TCd4

( ( ( nod4 -  (fp4 + FN4) ) /  rnt4) X 100
X 100 ( 20)
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The c o s t - e f f e c t i v e n e s s  ca n  n o t  b e  c a l c u l a t e d  f o r  s e r v i c e s  s=  5 

and ร = 6 ,  s i n c e  t h e s e  s e r v i c e s  h a v e  no m ic r o s c o p y  a t  th e  p o in t  o f  
s e r v i c e .  But th e  p r o v id e r  in c u r s  some c o s t  t o  p r o v id e  th e  m ic r o s c o p ic  
d i a g n o s i s  o f  th e  b lo o d  f i l m s  c o l l e c t e d  a t  s e r v i c e  ร = 5 and ร = 6 .  
T h e r e f o r e ,  th e  t o t a l  c o s t s  in c u r r e d  f o r  p r o v id in g  m ic r o s c o p y  ( i n d i r e c t  
m ic r o s c o p y )  a t  t h o s e  s e r v i c e s  a r e  c a l c u l a t e d  in  o r d e r  t o  s e e  w hat i s  
th e  t o t a l  c o s t  o f  m ic r o s c o p y  and t o  s e e  w hat w i l l  b e  th e  t o t a l  c o s t  o f  
d i p s t i c k  a t  t h a t  s e r v i c e  i f  d i p s t i c k  i s  in tr o d u c e d  a t  th a t  s e r v i c e .

Cost-effectiveness of microscopy and dipstick to the patient
C o s t - e f f e c t i v e n e s s  o f  m ic r o s c o p y  t o  th e  p a t i e n t  a t  s e r v i c e  ร (PCEf^)

PTCMj
PCENL = _______________________________________________ X 100 (2 1 )

(((NOD -  (FP + FN ) ) /  R N T ) X 100

C o s t - e f f e c t i v e n e s s  o f  d i p s t i c k  t o  th e  p a t i e n t  a t  s e r v i c e  ร (PCEDj)
PTCDj

PCED = ________________________________________________  X 100 (2 2 )
(((NODs - (FPS + FNS) )  /  RNTS) X 100

w h ere
PTCN  ̂ = T o t a l  c o s t  f o r  p a t i e n t  f o r  m ic r o sc o p y  a t  s e r v i c e  ร 
PTCDj = T o t a l  c o s t  f o r  p a t i e n t  f o r  d i p s t i c k  a t  s e r v i c e  ร

U s in g  t h e s e  c o n c e p t s ,  a  m eth o d o lo g y  h a s  b e e n  d e v e lo p e d  to  
d e te r m in 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 m e th o d o lo g y  i s  d i s c u s s e d  in  su b se q u e n t  s e c t i o n s .

3.7 The Scope of This study
T h is  s t u d y  w i l l  b e  c a r r i e d  o u t  in  S r i  Lanka and w i l l  c o v e r  th e  

w h o le  i s l a n d .  The la n d  a r e a  o f  th e  i s l a n d  i s  6 5 ,6 1 0  sq .km  and th e  
e s t im a t e d  m id y e a r  p o p u la t io n  i s  1 7 .9  m i l l i o n  in  1 9 9 4 . The c o u n tr y  h a s  
22 d i s t r i c t s  b u t ,  d ue t o  th e  u n s t a b le  s i t u a t i o n  in  th e  N o r th e r n ,  
E a s te r n  and N o r th -E a s te r n  p a r t s  o f  th e  i s l a n d ,  fo u r  d i s t r i c t s  in  t h e s e  
a r e a s  w i l l  n o t  b e  in c lu d e d  in  th e  s t u d y .  T h e r e f o r e ,  th e  s tu d y  c o v e r s  
o n ly  18 d i s t r i c t s  in  th e  c o u n tr y .

P o p u la t io n  in  t h i s  s tu d y  i s  th e  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  t h a t  p r o v id e  c u r a t iv e  c a r e  f o r  m a la r ia .  The s tu d y  u s e s  
m u l t i - s t a g e  sa m p lin g  t e c h n iq u e  t o  s e l e c t  th e  sa m p le  o f  s tu d y  u n i t s .  
T hat i s ,  n in e  o u t  o f  th e  18 d i s t r i c t s  a r e  s e l e c t e d  ran d om ly  and w i t h in  
e a c h  s e l e c t e d  d i s t r i c t  th e  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  a r e  
s e l e c t e d  ra n d o m ly . A l l  th e  p a t i e n t s  a t t e n d in g  t h e s e  s e r v i c e s  a r e  
in c lu d e d  f o r  th e  d a ta  on  p a t i e n t s .  The sa m p le  s i z e  i s  c a l c u l a t e d  by  
u s in g  th e  fo rm u la
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ไ?

w h ere
ท = sa m p le  s i z e  r e q u ir e d  
tt = 95% c o n f id e n c e  in t e r v a l  
0 = e s t im a t e d  s ta n d a r d  d e v i a t i o n  
L = A c c e p ta b le  s c i e n t i f i c  t o le r a n c e
The s tu d y  t e s t s  th e  b e lo w  m e n tio n e d  h y p o t h e s i s .

1 . ช ุ:  CE^(pr) = C E ^ p r) f o r  p u b l i c  and p r i v a t e  p r o v id e r
ช ุ ะ C E ^ p r) f  CE^ipr) in  term s o f  a c c u r a c y ,  o n - s i t e  d i a g n o s i s

and a c c u r a t e  o n - s i t e  d i a g n o s i s
2. ช ุ ะ CEL(p) = CEj (p )

ช ุ ะ CEj(p) * ceJ (p )

w h ere
C K (p r )  ะ C o s t - e f f e c t i v e n e s s  
CE^(pr) = C o s t - e f f e c t i v e n e s s  
CE^(p) = C o s t - e f f e c t i v e n e s s  
CEy(p) = 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  f o r  th e  p r o v id e r  
o f  d i p s t i c k  f o r  th e  p r o v id e r  
o f  m ic r o sc o p y  f o r  th e  p a t i e n t  
o f  d i p s t i c k  f o r  th e  p a t i e n t

3.8 Data Collection
The n e c e s s a r y  d a t a ,  s o u r c e  o f  d a ta  and th e  t o o l s  u se d  t o  c o l l e c t  

t h e s e  d a t a  on  tr e a tm e n t  s e e k in g  p a t t e r n ,  e f f e c t i v e n e s s  o f  m ic r o s c o p y  
and d i p s t i c k  and 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  a r e  d i s c u s s e d  
h e r e .

3.8.1 Data on Treatment Seeking Pattern
The 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  in c lu d e s  th e  

s e r v i c e s  w h ere th e  m a la r ia  p a t i e n t s  h a v e  so u g h t t r e a t m e n t ,  i . e .  p u b l i c ,  
p r i v a t e ,  and o t h e r  h e a l t h  f a c i l i t i e s  in c lu d in g  s e l f  m e d ic a t io n ,  th e  
p e r c e n t a g e s  o f  m a la r ia  c a s e s  u s e  e a c h  s e r v i c e ,  th e  r e a s o n s  f o r  
p r e f e r r i n g  a  p a r t i c u l a r  s e r v i c e ,  and t h e i r  d i r e c t  and i n d i r e c t  c o s t  f o r  
s e e k in g  c a r e  a t  a  p a r t i c u l a r  s e r v i c e .

In  o r d e r  t o  c o l l e c t  d a ta  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 ,  th e  s t u d y  f i r s t  i d e n t i f i e s  th e  m e d ic a l s e r v i c e s  w h ere c u r a t i v e  
c a r e  I S  p r o v id e d  f o r  m a la r ia ,  i . e .  p u b l i c ,  p r i v a t e  and o t h e r  in fo r m a l  
h e a l t h  f a c i l i t i e s .  The l i s t  o f  p u b l i c  and p r i v a t e  s e r v i c e s  ca n  b e  
o b t a in e d  from  th e  M in is t r y  o f  H e a lth  and a t  th e  M ed ica l C o u n c i l .  The  
o t h e r  s e r v i c e s  a r e  i d e n t i f i e d  b y  in t e r v ie w in g  v i l l a g e  h e a d s .  The 
num bers o f  m a la r ia  c a s e s  a t t e n d in g  e a c h  s e r v i c e  a r e  i d e n t i f i e d  by  
c o n d u c t in g  s u r v e y s .  The s u r v e y  in c lu d e s  th e  c o l l e c t i o n  and e x a m in a t io n  
o f  b lo o d  s l i d e s  from  c l i n i c a l  m a la r ia  c a s e s  on  ran d om ly  s e l e c t e d  d a y s  
o f  th e  y e a r  from  ran d om ly  s e l e c t e d  h e a l t h  f a c i l i t i e s .  Two m o n th ly  
f e v e r  s u r v e y s  a r e  c a r r i e d  o u t  t o  i d e n t i f y  th e  m a la r ia  c a s e s  w h ich  had
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n o t  v i s i t e d  an y  h e a l t h  f a c i l i t y  f o r  tr e a tm e n t  f o r  m a la r ia .  By s t u d y in g  
t h e s e  d a ta  th e  p e r c e n t a g e  o f  m a la r ia  c a s e s  u s e  a  p a r t i c u l a r  s e r v i c e  can  
b e d e te r m in e d . The d a ta  on  why a  p a r t i c u l a r  s e r v i c e  i s  p r e f e r r e d  b y  
p a t i e n t s  and th e  c o s t  o f  u s in g  th a t  s e r v i c e  a r e  c o l l e c t e d  by u s in g  a  
q u e s t i o n n a i r e .

3.8.2 Data on Effectiveness of Microscopy and Dipstick
The 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  i s  m easu red  by  

a c c u r a c y ,  p e r c e n t a g e  o f  o n - s i t e  d i a g n o s i s ,  p e r c e n t a g e  o f  a c c u r a t e  o n 
s i t e  d i a g n o s i s  and c o v e r a g e  b y  m ic r o sc o p y  and d i p s t i c k .

In  o r d e r  t o  d e te r m in e  th e  a c c u r a c y ,  th e  TP, FP, TN and FN o f  
m ic r o s c o p y  and d i p s t i c k  h a v e  t o  b e  d e te r m in e d . The TP, FP, TN and FP 
f o r  m ic r o s c o p y  a r e  o b t a in e d  from  th e  c r o s s - c h e c k in g  la b o r a t o r y  a t  th e  
NMCP/ HQ. A sa m p le  o f  c r o s s  c h e c k in g  la b o r a t o r y  r e s u l t s  to o  i s  
r e c h e c k e d  a t  M a la r ia  R e se a r c h  U n it  in  th e  U n i v e r s i t y  o f  C olom bo. The 
TP, FP, TN and FN f o r  d i p s t i c k  a r e  o b t a in e d  b y  s t u d y in g  th e  r e s e a r c h  
c a r r i e d  o u t  in  S r i  Lanka and in  o t h e r  c o u n t r i e s ,  and on e x p e r t  
o p in io n s .

To d e te r m in e  th e  p e r c e n t a g e  o f  o n - s i t e  d i a g n o s i s  o f  m a la r ia  by  
e a c h  t e s t ,  th e  d a ta  on  th e  number o f  m a la r ia  c a s e s  a t t e n d in g  a 
p a r t i c u l a r  s e r v i c e  (RNTS) ,  and th e  number o f  p a t i e n t s  g e t /  w ou ld  g e t  on 
s i t e  d i a g n o s i s  b y  m ic r o s c o p y  and d i p s t i c k ,  (NODs ) a t  th a t  s e r v i c e  h a v e  
t o  b e  c o l l e c t e d ,  w i t h in  th e  p u b l i c  s e c t o r ,  t h e s e  d a t a  f o r  m ic r o s c o p y  
can  b e  o b t a in e d  b y  th e  r e c o r d s  m a in ta in e d  a t  p u b l i c  h e a l t h  f a c i l i t i e s .  
The p e r c e n t a g e  o f  m a la r ia  c a s e s  t h a t  w i l l  h a v e  o n - s i t e  d i a g n o s i s  in  th e  
p u b l i c  h e a l t h  f a c i l i t i e s  b y  d i p s t i c k  can  b e  e s t im a t e d  b y  u s in g  some o f  
th e  d a ta  c o l l e c t e d  f o r  m ic r o s c o p y , i . e .  th e  RNTj f o r  m ic r o s c o p y  and RNTS 
f o r  d i p s t i c k  a r e  th e  sam e, b u t NOD? f o r  d i p s t i c k  h a s  t o  b e  e s t im a t e d .  
The o n - s i t e  d i a g n o s i s  t h a t  ca n  b e  g iv e n  by d i p s t i c k  (NODs ) in  th e  p u b l i c  
s e c t o r  i s  e s t im a t e d  b y  c o l l e c t i n g  th e  d a ta  on  number o f  b lo o d  f i l m s  
c o l l e c t e d  in  th e  p u b l i c  s e c t o r  and what p e r c e n t a g e  o f  them ca n  b e  
exa m in ed  o n - s i t e  i f  d i p s t i c k  i s  a v a i l a b l e .

To d e te r m in e  th e  p e r c e n t a g e  o f  m a la r ia  c a s e s  t h a t  w i l l  h a v e  o n 
s i t e  d i a g n o s i s  b y  d i p s t i c k  in  th e  p r i v a t e  s e c t o r ,  th e  p r i v a t e  
p r a c t i t i o n e r s  a r e  in t e r v ie w e d  a b o u t w h e th e r  th e y  w ou ld  l i k e  t o  h a v e  
d i p s t i c k  a s  a  d i a g n o s t i c  t e s t  f o r  m a la r ia ,  i f  s o  w hat a r e  th e  
p e r c e n t a g e s  o f  m a la r ia  c a s e s  who w i l l  b e  a b le  t o  b u y  d i p s t i c k  a t  a  
ra n g e  o f  p r i c e s  o f  d i p s t i c k ,  s i n c e  i t  i s  n o t  d i f f i c u l t  t o  o b t a in  th e  
p e r c e n t a g e  o f  m a la r ia  c a s e s  u s in g  th e  p r i v a t e  s e c t o r ,  i t  i s  p o s s i b l e  t o  
e s t im a t e  th e  number o f  m a la r ia  c a s e s  who w i l l  h a v e  o n - s i t e  d i a g n o s i s  by  
d i p s t i c k  in  t h e  p r i v a t e  s e c t o r  t o o .

B a sed  on  th e  d a ta  c o l l e c t e d  on a c c u r a c y  and p e r c e n t a g e  o f  
m a la r ia  c a s e s  h a v in g  o n - s i t e  d i a g n o s i s ,  th e  p e r c e n t a g e  o f  m a la r ia  c a s e s  
h a v in g  a c c u r a t e  o n - s i t e  d i a g n o s i s  can  b e  c a l c u l a t e d .

To d e te r m in e  th e  c o v e r a g e  th e  e x i s t i n g  c r i t e r i a  f o r  p r o v id in g  
d i a g n o s t i c  f a c i l i t i e s  f o r  m a la r ia  h a v e  t o  b e  s t u d ie d .  T h is  in fo r m a t io n  
can  b e  o b t a in e d  b y  d i s c u s s i o n s  w i t h  th e  D ir e c t o r  o f  th e  NMCP. B a sed  on
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t h i s  in f o r m a t io n ,  th e  number o f  m ed ica l i n s t i t u t i o n s  and th e  p o p u la tio n  
can  b e  c o v e r e d  b y  m ic r o sc o p y  and d ip s t i c k  can  be d e te r m in e d /e s t im a te d  
f o r  th e  p u b l i c  s e c t o r .  In  th e  p r iv a t e  s e c t o r ,  th e  c o v e r a g e  i s  eq u a l to  
th e  p e r c e n ta g e  o f  m a la r ia  p a t i e n t s  th a t  r e c e iv e  o n - s i t e  d ia g n o s is  by  
e a c h  t e c h n o lo g y .  By u s in g  t h i s  in fo r m a tio n , th e  c o v e r a g e  th a t  can  be 
g iv e n  b y  m ic r o s c o p y  and d i p s t i c k  can  be d e te r m in e d .

3 .8 .3  Data on C osts fo r  Microscopy and D ip st ic k .

In  t h i s  s e c t i o n ,  th e  d a ta  on c o s t s  f o r  m ic r o sc o p y  and d ip s t i c k  
f o r  th e  p u b l i c  and p r i v a t e  p r o v id e r  and to  th e  p a t i e n t  a r e  d is c u s s e d .  
To d e te r m in e  t h e  c o s t  f o r  m icro sco p y  a t  s e r v i c e s  ร = 1 ,2 ,5  & 6 and 
d i p s t i c k  a t  s e r v i c e s  ร = 3 & 4 f o r  th e  p r o v id e r  and f o r  th e  p a t i e n t ,  
th e  c o s t  o f  a c t i v i t i e s  a s s o c ia t e d  w ith  m ic r o sc o p y  and d i p s t i c k  a r e  to  
b e c o l l e c t e d .  T h e se  a c t i v i t i e s  and th e  m od els f o r  c a l c u l a t i n g  c o s t  o f  
e a c h  a c t i v i t y ,  c a l c u l a t i n g  t o t a l  and a v e r a g e  c o s t s  o f  m icro sco p y  and  
d i p s t i c k  a r e  d i s c u s s e d  in  s e c t i o n  3 .5 .  The com ponents o f  c o s t  d a ta  fo r  
c a l c u l a t i n g  c o s t  o f  m ic r o sc o p y  a r e  o b ta in e d  from  b o th  prim ary and 
s e c o n d a r y  s o u r c e s ,  by u s in g  e x i s t i n g  r e c o r d s ,  q u e s t io n n a ir e s  and 
in t e r v i e w s .  Some c o s t  d a ta  a r e  d e r iv e d  by u s in g  p rim ary  o r  seco n d a ry  
d a ta  t o  c a l c u l a t e  th e  c o s t  o f  a p a r t i c u la r  a c t i v i t y .

The c o s t  d a ta  f o r  th e  p a t i e n t s  and f o r  th e  p r iv a t e  h e a l t h  s e c t o r  
i s  c o l l e c t e d  b y  u s in g  q u e s t io n n a ir e s .  T h ese  q u e s t io n n a ir e s  a re  g iv e n  in  
A p p en d ix  D and E.

The c o l l e c t e d  d a ta  a r e  ta b u la te d  and sum m arised . The 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 ip s t i c k  in  b o th  p u b l ic  and p r iv a t e  
p r o v id e r  and p a t i e n t  p e r s p e c t iv e  a r e  sum m arised a s  p e r c e n ta g e s .  The 
p a t i e n t  d a ta  on  tr e a tm e n t  s e e k in g  b e h a v io u r  a l s o  sum m arised a s  
p e r c e n t a g e s .  The t a b u l a t i o n ,  su m m arisa tion  and a n a l y s i s  o f  d a ta  are  
shown in  c h a p te r  4 .
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