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Procedure of microscopy

T h e r e  a r e  t w e l v e  s t e p s  i n  t h e  p r o c e d u r e  o f  m i c r o s c o p y .

S t e p

1 .  P r e p a r e  t h i c k  a n d  t h i n  b l o o d  f i l m s  o n  a  g l a s s  s l i d e  b y  u s i n g  a  f e w  
d r o p s  o f  f i n g e r  p r i c k  b l o o d

2 .  A l l o w  t h e  b l o o d  f i l m s  t o  d r y

3 .  F i x  t h e  t h i n  f i l m  b y  d i p p i n g  i t  i n  a  c o n t a i n e r  o f  m e t h a n o l  f o r  a  
f e w  s e c o n d s  ( t o  p r e v e n t  d e h a e m o g l o b i n i z a t i o n )

4 .  P l a c e  t h e  s l i d e  o n  a  s t a i n i n g  t r o u g h

5 .  P r e p a r e  a  3  p e r c e n t  G i e m s a  s o l u t i o n  i n  pH 7 . 2  b u f f e r e d  d i s t i l l e d  
w a t e r .  M ix  t h e  s t a i n  w e l l .

6 .  P o u r  t h e  s t a i n  g e n t l y  i n t o  t h e  t r o u g h  u n t i l  t h e  s l i d e s  a r e  t o t a l l y  
c o v e r e d

7 .  A l l o w  t o  s t a i n  f o r  3 0 - 4 0  m i n u t e s  o u t  o f  t h e  s u n l i g h t

8 .  P o u r  c l e a n  w a t e r  g e n t l y  i n t o  t h e  t r o u g h  t o  f l o a t  o f f  t h e  i r i d e s c e n t  
s c u m  o n  t h e  s u r f a c e  o f  t h e  s t a i n .  A l t e r n a t i v e l y ,  g e n t l y  i m m e r s e  t h e  
w h o l e  t r o u g h  i n  a  v e s s e l  f i l l e d  w i t h  c l e a n  w a t e r

9 .  G e n t l y  p o u r  o f f  t h e  r e m a i n i n g  s t a i n  a n d  r i n s e  a g a i n  i n  c l e a n  w a t e r  
f o r  a  f e w  s e c o n d s .  P o u r  t h e  w a t e r  o f f .

1 0 .  P l a c e  t h e  s l i d e  o n  a  s l i d e  r a c k  t o  d r a i n  a n d  d r y

1 1 .  E x a m i n e  t h e  s l i d e  f o r  m a l a r i a  p a r a s i t e  a n d  s p e c i e s  u n d e r  t h e  
m i c r o s c o p e  w i t h  o i l - i m m e r s i o n  o b j e c t i v e

1 2 .  M a l a r i a  p a r a s i t e s  a r e  w e l l  d e f i n e d  w i t h  d e e p  r e d  c h r o m a t i n  a n d  p a l e  
p u r p l i s h  b l u e  c y t o p l a s m .  I n  p . v i v a x  a n d  p . o v a l e  i n f e c t i o n s  t h e  
p r e s e n c e  o f  S c h u f f n e r ’ s  s t i p p l i n g  i n  t h e  ’ g h o s t ’ o f  t h e  h o s t  
e r y t h r o c y t e  c a n  b e  s e e n  s p e c i a l l y  a t  t h e  e d g e  o f  t h e  f i l m .

Source: World Health organization (1985).
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Procedure of Dipstick for Diagnosis of Malaria

T h e r e  a r e  s e v e n  s t e p s  i n  t h e  p r o c e d u r e  o f  d i p s t i c k .

S t e p

1 .  T a k e  a  f i n g e r - p r i c k  b l o o d  s a m p l e  i n  a  s t a n d a r d i z e d  5 0  m i c r o l i t r e  
h e p a r i n i z e d  b l o o d  c a p i l l a r y  t u b e

2 .  T r a n s f e r  t h e  b l o o d  t o  a  h o l d i n g / d i s p e n s i n g  t u b e  c o n t a i n i n g  a  
h a e m o l y s i n g  a g e n t

3 .  T r a n s f e r  o n e  d r o p  o f  h a e m o l y s e d  b l o o d  f r o m  t h e  d i s p e n s i n g  t u b e  i n t o  
a  w e l l  o n  a  p l a s t i c  p l a t e

4 .  P l a c e  t h e  d i p s t i c k  v e r t i c a l l y  i n t o  t h e  h a e m o l y s e d  b l o o d  s a m p l e  ( t h e  
s a m p l e  i s  r a p i d l y  t a k e n  u p  i n  t h e  d i p s t i c k  b y  c a p i l l a r y  a c t i o n )

5 .  A d d  a  d r o p  o f  d e t e c t i o n  a g e n t  ( t h e  d e t e c t i o n  a g e n t  c o n s i s t s  o f  
m i c e l l e s  c o n t a i n i n g  a  r a b b i t  p o l y c l o n a l  a n t i b o d y  r a i s e d  a g a i n s t  
P f H R P - I I  l a b e l l e d  w i t h  s u l f o - r h o d a m i n e  B )

6 .  O n c e  a b s o r p t i o n  i s  c o m p l e t e  a d d  o n e  o r  t w o  d r o p s  o f  a  w a s h i n g  
r e a g e n t  t o  c l e a r  t h e  h a e m o l y s e d  b l o o d

7 .  I f  t h e  b l o o d  s a m p l e  i s  p o s i t i v e  f o r  p . f a l c i p a r u m ,  a  p i n k  l i n e  
d e v e l o p s  a l m o s t  s i m u l t a n e o u s l y  a t  t h e  m o n o c l o n a l  a n t i b o d y  d e p o s i t  
s i t e  w i t h  a  p i n k  b r o k e n  l i n e  a b o v e  i t  a s  t h e  r e a g e n t  c o n t r o l !  I n  
n e g a t i v e  c a s e s ,  o n l y  t h e  p i n k  b r o k e n  l i n e  i s  s e e n .

S o u r c e :  W o r l d  H e a l t h  O r g a n i z a t i o n  ( 1 9 9 5 ) .
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Models for Calculating Cost of Microscopy and Dipstick 

developed by Kaewsonthi and others (1996).

T h e  m i c r o  c o s t  m o d e l s  1 a n d  2  d e v e l o p e d  b y  K a e w s o n t h i  a n d  
o t h e r s  ( 1 9 9 6 )  a r e  u s e d  f o r  t h e  c a l c u l a t i o n  o f  c o s t  o f  m i c r o s c o p y  a n d  
d i p s t i c k  a t  t h e  s i x  m e d i c a l  s e r v i c e s  ( ร  = 1 t o  6 )  m e n t i o n e d  i n  c h a p t e r
3 .  T h e s e  m o d e l s  a s s e s s  t h e  c o s t  o f  m i c r o s c o p y  a n d  d i p s t i c k  b y  a c t i v i t y  
r e l a t e d  t o  m i c r o s c o p y  a n d  d i p s t i c k ,  a n d  t h e  t o t a l  a n d  a v e r a g e  c o s t  
i n c u r r e d  b y  s u p p l i e r  a n d  t h e  c o n s u m e r  f o r  m i c r o s c o p y  a n d  d i p s t i c k .

M o d e l  1 A s s e s s  t h e  c o s t  o f  m i c r o s c o p y  f o r  t w o  t y p e s  o f  s e r v i c e s  i  = 
1 & 2
i  = 1 s e r v i c e  w i t h o u t  m i c r o s c o p e s  a t  t h e  p o i n t  o f  s e r v i c e
i  = 2  s e r v i c e  w i t h  m i c r o s c o p e s  a t  t h e  p o i n t  o f  s e r v i c e

M o d e l  2  A s s e s s  c o s t  o f  m i c r o s c o p y  a n d  d i p s t i c k  (RDT) f o r  t w o  t y p e s  o f  
s e r v i c e s  i  = 1 & 2
i  = 1 s e r v i c e  w i t h  d i p s t i c k  a t  t h e  p o i n t  o f  s e r v i c e
i  = 2  s e r v i c e  w i t h  m i c r o s c o p y  a t  t h e  p o i n t  o f  s e r v i c e

T h e  b e l o w  m e n t i o n e d  e q u a t i o n s  o f  t h e  m o d e l s  a r e  u s e d  t o  
a s s e s s  t h e  c o s t  o f  m i c r o s c o p y  a n d  d i p s t i c k .

Model 1.
C o s t s  i n c u r r e d  b y  s u p p l y  o r g a n i z a t i o n

1 .  C o s t  c o m p o n e n t s  f o r  s e r v i c e s  w i t h o u t  m i c r o s c o p e  a t  t h e  p o i n t  o f  
s e r v i c e  1 = 1

1 . 1  C o s t  o f  t a k i n g  b l o o d  s l i d e s  f r o m  s e r v i c e  i  = 1 ( c ^ )

ชุ1 = (ทุ, X A q) + (ทุ, 1 X AC*>
1 . 2  C o s t  o f  b l o o d  s l i d e  e x a m i n a t i o n  f o r  s e r v i c e  i  = 1 (C| 1 )

(A»1 x Nsl>
c.l = £ ■ โ:"' „  --------■  โ -  x (AC« x N* )](A, 1 X Ns 1) + (Aj2 X Ns2)

+ [ - - - - -  X (AC 1 X N_1)] + (AC X Nj)
Nร:

Nร: = y t ,

C o s t  o f  r e g u l a r  t r a i n i n g  o f  b l o o d  s l i d e  t a k e r s  a t  s e r v i c e  i  = 
1 ( ^ )

Ctb =

1 . 3
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1 .4  C o s t  o f  r e g u l a r  t r a i n i n g  o f  m i c r o s c o p i s t s  e x a m i n i n g  s l i d e s  

f r o m  s e r v i c e  i  = 1 (ct|111)

ctti = « พ  x v >
1.5  C o s t  o f  s u p e r v i s i o n  a t  s e r v i c e  i  = 1 (c  1 )

Ccl = (<ACc x Nc> + ( « i l  x Nct>» x < ( V < t i  + v >
1 .6  C o s t  o f  a d m i n i s t r a t i o n  a t  s e r v i c e  i  =  1 (c  1)

CS1 = + v < q , + CJ
Cj, = ( 1— ) X ( 1 / N a ) X Pj X Bj 

Ca» = ( 1 - P j )  X q  X q

C o s t s  i n c u r r e d  b y  p a t i e n t s  f o r  t h e  y e a r

2 .  C o s t  c o m p o n e n t s  i n c u r r e d  b y  p o s i t i v e  c a s e s

2 . 1  C o s t s  i n c u r r e d  i n  u s i n g  n o n  f o r m a l  s e r v i c e s  p r i o r  t o  a t t e n d i n g  
s e r v i c e  i  ( C j j )

Cl i  =  ( p 6i X NPxi X A N jj)  X [Aq + Aqti + (A ^  X ( A y / 8 )  > ]

2 . 2  C o s t s  i n c u r r e d  i n  u s i n g  p r i v a t e  m e d i c a l  s e r v i c e s  p r i o r  t o  
a t t e n d i n g  s e r v i c e  i  (qj)
q i = ( p f l  X NPxi X ) X [Aq + A q ti + {Afl X ( A y / 8 ) } ]

2 . 3  C o s t s  i n c u r r e d  i n  d i a g n o s i s  a n d  t r e a t m e n t  i n  u s i n g  s e r v i c e  i
<9a>
%  =  <NP«i X ANji> x  [ACjj + ACjt i  + {Aj; X ( V * » ]  

w h e r e

A11 = A v e r a g e  t i m e  ( h r )  p e r  v i s i t  t o  n o n  f o r m a l  s e r v i c e s
p r i o r  t o  a t t e n d i n g  f o r m a l  s e r v i c e  i  

Ajj =  A v e r a g e  t i m e  ( h r )  p e r  v i s i t  t o  p r i v a t e  m e d i c a l  s e r v i c e s  
p r i o r  t o  a t t e n d i n g  f o r m a l  s e r v i c e  i  

A t: =  A v e r a g e  t i m e  ( h r )  p e r  v i s i t  t o  f o r m a l  s e r v i c e  i
A C  =  A v e r a g e  t r e a t m e n t /  d r u g  c o s t s ,  i n c u r r e d  b y  p a t i e n t s ,  

p e r  v i s i t  t o  n o n  f o r m a l  s e r v i c e s  Aqti = A v e r a g e  t r a v e l  c o s t s ,  i n c u r r e d  b y  p a t i e n t s ,  p e r  v i s i t  
t o  n o n  f o r m a l  s e r v i c e s  p r i o r  t o  a t t e n d i n g  f o r m a l  
s e r v i c e  i

Aq = A v e r a g e  t r e a t m e n t / d r u g  c o s t s  i n c u r r e d  b y  p a t i e n t s ,  p e r  
v i s i t  t o  p r i v a t e  m e d i c a l  s e r v i c e s
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AC^- =  A v e r a g e  t r a v e l  c o s t s ,  i n c u r r e d  b y  p a t i e n t s ,  p e r  v i s i t  

t o  p r i v a t e  m e d i c a l  s e r v i c e s  p r i o r  t o  a t t e n d i n g  f o r m a l  
s e r v i c e  i

ACj- = A v e r a g e  t r e a t m e n t / d r u g  c o s t s ,  i n c u r r e d  b y  p a t i e n t s  w h e n  
a t t e n d i n g  f o r m a l  s e r v i c e  i

ACj^ =  A v e r a g e  t r a v e l  c o s t s ,  i n c u r r e d  b y  p a t i e n t s ,  p e r  v i s i t  
t o  f o r m a l  s e r v i c e  i

AC^ = A v e r a g e  l a b o u r  c o s t  p e r  m an m o n t h  ( s a l a r y /  w a g e )  o f  
b l o o d  s l i d e  t a k e r s  a t  s e r v i c e  i  = 1 

ACc = A v e r a g e  l a b o u r  c o s t  p e r  m an m o n t h  o f  s u p e r v i s o r  
ACct = A v e r a g e  t r a v e l  c o s t s  p e r  r e t u r n  t r i p  f o r  s u p e r v i s o r y  

v i s i t s
Aร» = A v e r a g e  l a b o u r  c o s t  p e r  m an m o n t h  o f  m i c r o s c o p i s t
AC#J =  A n n u a l  d e p r e c i a t i o n  c o s t s  o f  a  m i c r o s c o p e  p e r  y e a r  
ACjk = A v e r a g e  m a t e r i a l  c o s t  f o r  b l o o d  s l i d e  t a k i n g  p e r  s l i d e  
AC$j11 =  A v e r a g e  m a t e r i a l  c o s t  p e r  s l i d e  e x a m i n e d
Af11 =  A v e r a g e  t i m e  ( m i n u t e s )  f o r  a  m i c r o s c o p i s t  t o  e x a m i n e  a

b l o o d  s l i d e  a n d  p r o v i d e  d i a g n o s i s  
Ajg = A v e r a g e  t i m e  f o r  a  m i c r o s c o p i s t  t o  t a k e  a n d  e x a m i n e  a  

b l o o d  s l i d e  a n d  p r o v i d e  d i a g n o s i s  
ANj- =  A v e r a g e  n u m b e r  o f  v i s i t s ,  b y  p o s i t i v e  c a s e s ,  p e r  

m a l a r i a  i n f e c t i o n  t o  n o n  f o r m a l  s e r v i c e s  p r i o r  t o  
a t t e n d i n g  f o r m a l  s e r v i c e  i

AN2J = A v e r a g e  n u m b e r  o f  v i s i t s ,  b y  p o s i t i v e  c a s e s ,  p e r
m a l a r i a  i n f e c t i o n  t o  p r i v a t e  m e d i c a l  s e r v i c e s  p r i o r  t o  
a t t e n d i n g  f o r m a l  s e r v i c e  i

ANjj = A v e r a g e  n u m b e r  o f  v i s i t s ,  b y  p o s i t i v e  c a s e s ,  p e r  
m a l a r i a  i n f e c t i o n  t o  f o r m a l  s e r v i c e  i  

Aw = A v e r a g e  w a g e  r a t e  ( p e r  d a y )
Bj = N a t i o n a l  b u d g e t  o n  m a l a r i a  c o n t r o l

=  M a l a r i a  c o n t r o l  b u d g e t  o f  o p e r a t i o n a l  a r e a  o f  s t u d y  
Bj.  ̂ =  T o t a l  t r a i n i n g  b u d g e t  f o r  b l o o d  s l i d e  t a k e r s
Bj 11 =  T o t a l  t r a i n i n g  b u d g e t  f o r  m i c r o s c o p i s t s

= A d m i n i s t r a t i v e  c o s t s  o f  a r e a  o f f i c e  a l l o c a t e d  t o  
m a l a r i a  c a s e  d e t e c t i o n  a n d  t r e a t m e n t  

11 = A d m i n i s t r a t i v e  c o s t s  o f  m a l a r i a  n a t i o n a l  HQ a l l o c a t e d
t o  m a l a r i a  c a s e s  d e t e c t i o n  a n d  t r e a t m e n t  o f  t h e  s t u d y  
a r e a

Na =  N u m b e r  o f  m a l a r i a  o p e r a t i o n a l  a r e a s  i n  t h e  c o u n t r y  
Njj = N u m b e r  o f  m an m o n t h s  p e r  y e a r  o f  b l o o d  s l i d e  t a k i n g  a t  

s e r v i c e  i  = 1
Nc =  N u m b e r  o f  m an m o n t h s  p e r  y e a r  f o r  s u p e r v i s o r y  v i s i t s  
NC£ = N u m b e r  o f  s u p e r v i s o r y  t r i p s  p e r  y e a r

= N u m b e r  o f  m an m o n t h s  o f  m i c r o s c o p i s t s  p e r  y e a r  
= N u m b e r  o f  m i c r o s c o p e s  u s e d  f o r  b l o o d  s l i d e  e x a m i n a t i o n  
=  N u m b e r  o f  p o s i t i v e  c a s e s  ( a l l  s p e c i e s )  f r o m  f o r m a l  

s e r v i c e  i ,  i n  t h e  a r e a ,  d u r i n g  t h e  y e a r  
NSJ = N u m b e r  o f  b l o o d  s l i d e s  t a k e n  f r o m  f o r m a l  s e r v i c e  i  p e r  

y e a r
Nsz = N u m b e r  o f  b l o o d  s l i d e s  t a k e n  f r o m  a l l  s e r v i c e s  i n  t h e  

a r e a ,  d u r i n g  t h e  y e a r
= N u m b e r  o f  m a l a r i a  u n i t s  o p e r a t i n g  a s  f o r m a l  s e r v i c e  i  

i n  t h e  s t u d y  a r e a
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Nyj = E s t i m a t e d  n u m b e r  o f  s e r v i c e s  i  r e c e i v i n g  s u p e r v i s o r y  

v i s i t s  p e r  y e a r
pj =  P e r c e n t a g e  o f  n a t i o n a l  m a l a r i a  c o n t r o l  b u d g e t  t o  

a d m i n i s t r a t i o n  ( m a l a r i a  h e a d q u a r t e r s  b u d g e t )
F  ̂ = P e r c e n t a g e  o f  o p e r a t i o n a l  a r e a  m a l a r i a  c o n t r o l  b u d g e t  

t o  a d m i n i s t r a t i o n
pj =  P e r c e n t a g e  o f  m a l a r i a  c o n t r o l  b u d g e t  t o  v e c t o r  c o n t r o l
p ^  = P e r c e n t a g e  o f  p o s i t i v e  c a s e s  v i s i t i n g  n o n  f o r m a l

s e r v i c e s  p r i o r  t o  a t t e n d i n g  f o r m a l  s e r v i c e  i  
Pjj = P e r c e n t a g e  o f  p o s i t i v e  c a s e s  v i s i t i n g  p r i v a t e  m e d i c a l  

s e r v i c e s  p r i o r  t o  a t t e n d i n g  f o r m a l  s e r v i c e  i

Model 2

i  = 1 F o r m a l  s e r v i c e  u n i t  u s i n g  d i p s t i c k  
i  = 2  F o r m a l  s e r v i c e  u n i t  u s i n g  m i c r o s c o p y

C o s t s  i n c u r r e d  b y  s u p p l y  o r g a n i z a t i o n

1 .  C o s t  c o m p o n e n t s  f o r  s e r v i c e s  p r o v i d i n g  d i p s t i c k

1 . 1  C o s t  o f  R D ( d i p s t i c k )  t e s t i n g  (RC^)

Rq, = (R A Q  X r a y  + (RACsb X RNS1 ) + [RPg X (R S t 1 + RN(11 -  RN$1 )
X RACsb

1 . 2  C o s t s  o f  r e g u l a r  t r a i n i n g  o f  RD t e s t e r s  f o r  s e r v i c e  i  = 1 
(R c tb *

Rctb = (<๓»,)/<๓พ + ๓»)) x >®»
1 . 3  C o s t  o f  c o n v e r s i o n  t r a i n i n g  o f  RD t e s t e r s  (RCt(1)

RCtd =  ( (RNtd/ ( R N td + RNt t ) )  X RBtb

1 . 4  C o s t  o f  s u p e r v i s i o n  a t  s e r v i c e  i  = 1 (RCc 1 )

RCcl =  [ (R A C c X RNC) + (RACct X RNC 1 ) ]  [RNy 1/ (RNy 1 + RNy2 ) ]

1 . 5  C o s t  o f  a d m i n i s t r a t i o n  a t  s e r v i c e  i  = 1 (RCa1 )

RCâl = ( R V ( R ท ุ11 +  RNu2 ) X (R C ^ + RCa1 )

R q ,  *  (1  -  R p j ) X ( l / R N a ) X Rpj X RBj 

RCj1 = (1 -  Rpj ) + Rp x̂ RBj

2 .  C o s t  c o m p o n e n t s  f o r  s e r v i c e s  w i t h  m i c r o s c o p e s  i  = 2

2 . 1  C o s t s  o f  b l o o d  s l i d e  t a k i n g  a n d  e x a m i n a t i o n  p e r  y e a r  (RC^2 ) 

R q ,2 = (R A q , X r a y  + RACS1, X RNS2 ) + (RACj1 X RN|1 )
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2 . 2  C o s t s  o f  r e g u l a r  t r a i n i n g  m i c r o s c o p i s t s  f o r  i  =  2  (RC^112 )

RCt»2 =
2 . 3  C o s t s  o f  s u p e r v i s i o n  a t  s e r v i c e  i  = 2  (RCc2 )

RCc2 = [(RACc X RNC) + (RACct X RN£1) ]  X [RNy2/ (RNy1 + RNy2 ) ]
2 . 4  C o s t s  o f  a d m i n i s t r a t i o n  a t  s e r v i c e  i  = 2  (RCa2 )

RÇ 12 =  ( < R V < R H i  +  ra%2 ) ) X (Rq. +  Rca )
3 .  C o s t  c o m p o n e n t s  i n c u r r e d  b y  p o s i t i v e  c a s e s  a t  s e r v i c e  i

3 . 1  C o s t s  i n c u r r e d  i n  u s i n g  n o n  f o r m a l  s e r v i c e s  p r i o r  t o  a t t e n d i n g  
s e r v i c e  i  (R C j-)

RCli = (Rp6i x RANii x RNPxi) x [RAC1 + ^ l t i  + {RAii x (RAw/ 8 ) }]
3 . 2  C o s t s  i n c u r r e d  i n  u s i n g  p r i v a t e  m e d i c a l  s e r v i c e s  p r i o r  t o  

a t t e n d i n g  s e r v i c e  i  (RC^-)

RCjj = (Rpji X RAN2i X RNPxi) X [RACj + RAĈ ti + (RAji X (RA^/8)}]
3 . 3  C o s t s  i n c u r r e d  i n  d i a g n o s i s  a n d  t r e a t m e n t  i n  u s i n g  s e r v i c e s  i  

<RCJi>
RCjj =  (RNPrf X PAM,. ) X [PA C,; + RACjt i  + (RAjj X ( R A / S i l l  

w h e r e

RAjj =  A v e r a g e  t i m e  ( h r )  p e r  v i s i t  t o  n o n  f o r m a l  s e r v i c e s  p r i o r  
t o  a t t e n d i n g  s e r v i c e  i

RA^ = A v e r a g e  t i m e  ( h r )  p e r  v i s i t  t o  p r i v a t e  m e d i c a l  s e r v i c e s  
p r i o r  t o  a t t e n d i n g  s e r v i c e  i  

RAjj = A v e r a g e  t i m e  ( h r )  p e r  v i s i t  t o  f o r m a l  s e r v i c e  i  
RAç 1 = A v e r a g e  t r e a t m e n t /  d r u g  c o s t s ,  i n c u r r e d  b y  p a t i e n t s ,

p e r  v i s i t  t o  n o n  f o r m a l  s e r v i c e s  
RACjt -=  A v e r a g e  t r a v e l  c o s t s ,  i n c u r r e d  b y  p a t i e n t s ,  p e r  v i s i t  

t o  n o n  f o r m a l  s e r v i c e s  p r i o r  t o  a t t e n d i n g  s e r v i c e  i  
RAG, = A v e r a g e  t r e a t m e n t / d r u g  c o s t s  i n c u r r e d  b y  p a t i e n t s ,  p e r  

v i s i t  t o  p r i v a t e  m e d i c a l  s e r v i c e s  
RAC^-= A v e r a g e  t r a v e l  c o s t s ,  i n c u r r e d  b y  p a t i e n t s ,  p e r  v i s i t  

t o  p r i v a t e  m e d i c a l  s e r v i c e s  p r i o r  t o  a t t e n d i n g  s e r v i c e  
i

RACj- =  A v e r a g e  t r e a t m e n t / d r u g  c o s t s ,  i n c u r r e d  b y  p a t i e n t s ,  p e r  
v i s i t  f o r m a l  s e r v i c e  i

RACjj- =  A v e r a g e  t r a v e l  c o s t s ,  i n c u r r e d  b y  p a t i e n t s ,  p e r  v i s i t  
t o  f o r m a l  s e r v i c e  i

RAC^ = A v e r a g e  l a b o u r  c o s t  p e r  m an m o n t h  f o r  RD t e s t e r s  a t  
s e r v i c e  i  = 1

RACc = A v e r a g e  l a b o u r  c o s t  p e r  m a n  m o n t h  o f  s u p e r v i s o r
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RACcb = A v era g e  t r a v e l  c o s t s  p e r  r e t u r n  t r i p  f o r  s u p e r v i s o r y  

v i s i t
RAĈ  = A v era g e  la b o u r  c o s t  p e r  man m onth o f  m ic r o s c o p i s t  
RAĈ J = A v era g e  a n n u a l d e p r e c i a t i o n  c o s t s  o f  a  m ic r o s c o p e  p e r  

y e a r
RACj11 = A v era g e  m a t e r ia l  c o s t  p e r  s l i d e  exam in ed  
RAN2J = A v era g e  number o f  v i s i t s ,  b y  p o s i t i v e  c a s e ,  p e r  

i n f e c t i o n  t o  p r i v a t e  m e d ic a l s e r v i c e s  p r io r  t o  
a t t e n d in g  fo rm a l s e r v i c e  i

RANj. = A v era g e  number o f  v i s i t s ,  b y  p o s i t i v e  c a s e s  , p e r  
i n f e c t i o n  t o  fo rm a l s e r v i c e  1 

RÂ  = A v era g e  w age r a t e  (p e r  d a y )
RB, = N a t io n a l  b u d g et on m a la r ia  c o n t r o l  
RCa81 = A d m in is t r a t iv e  c o s t s  o f  a r e a  o f f i c e  a l l o c a t e d  t o

m a la r ia  c a s e  d e t e c t i o n  and tr e a tm e n t  
RĈ 111 = A d m in is t r a t iv e  c o s t s  o f  m a la r ia  n a t io n a l  HQ a l l o c a t e d

t o  m a la r ia  c a s e s  d e t e c t i o n  and tr e a tm e n t  o f  th e  s tu d y  
a r e a

RACsb = A v era g e  c o s t  o f  RDT ( d i p s t i c k )  k i t  p e r  t e s t  
RANj- = A v era g e  number o f  v i s i t s ,  b y  p o s i t i v e  c a s e s ,  p e r

i n f e c t i o n  t o  non fo rm a l s e r v i c e s  p r io r  t o  a t t e n d in g  
s e r v i c e  i

RR, = M a la r ia  c o n t r o l  b u d g e t o f  o p e r a t io n a l  a r e a  u n d er  s tu d y  
RBjk = T o ta l  t r a i n i n g  b u d g e t f o r  RDT t e s t e r s  
RB^ = T o ta l  t r a i n i n g  b u d g e t f o r  m ic r o s c o p i s t s  
RNa = Number o f  m a la r ia  o p e r a t io n a l  a r e a  in  th e  c o u n tr y
RNjj = Number o f  man m onths p e r  y e a r  o f  RD t e s t e r s  a t  fo rm a l

s e r v i c e  i  = 1
RNC = Number o f  man m onths p e r  y e a r  o f  s u p e r v i s o r y  v i s i t s
RNct = Number o f  s u p e r v is o r y  round  t r i p s  p e r  y e a r
RN̂ J = Number o f  RDT k i t s  d i s t r i b u t e d  e a c h  y e a r  t o  s e r v i c e  i
RNj1 = Number o f  man m onths o f  m i c r o s c o p i s t s  p e r  y e a r  a t

s e r v i c e  i  = 2
RR. = Number o f  m ic r o s c o p e s  u se d  f o r  b lo o d  s l i d e  e x a m in a t io n  
RNP^ = Number o f  p o s i t i v e  c a s e s  ( a l l  s p e c i e s )  d e t e c t e d  a t  

s e r v i c e  i ,  d u r in g  th e  y e a r
RNSJ = Number o f  p a t i e n t s  t a k in g  th e  t e s t /  e x a m in a t io n  a t  

s e r v i c e  i  p e r  y e a r
RNtb = Number o f  p e r s o n s  b e in g  t r a i n e d ,  d u r in g  th e  y e a r ,  a s  

RDT t e s t e r s
RNtJ = Number o f  p e r s o n s  t o  ta k e  i n i t i a l  c o n v e r s io n  t r a i n i n g  

f o r  RDT
RNyj = Number o f  m a la r ia  u n i t s  o p e r a t in g  a s  fo rm a l s e r v i c e  i 

in  t h e  s tu d y  a r e a
RNyj = E s t im a te d  number o f  s e r v i c e s  i  r e c e i v i n g  s u p e r v is o r y  

v i s i t s  p e r  y e a r
RPj = P e r c e n ta g e  o f  n a t io n a l  m a la r ia  c o n t r o l  b u d g e t t o  

a d m in i s t r a t io n  ( m a la r ia  h e a d q u a r te r s  b u d g e t)
Rp  ̂ = P e r c e n ta g e  o f  o p e r a t io n a l  a r e a  m a la r ia  c o n t r o l  b u d g e t  

t o  a d m in i s t r a t io n
Rpj = P e r c e n ta g e  o f  m a la r ia  c o n t r o l  b u d g e t t o  v e c t o r  c o n t r o l
Rp6- = P e r c e n ta g e  o f  p o s i t i v e  c a s e s  v i s i t i n g  non fo rm a l  

s e r v i c e s  p r io r  t o  a t t e n d in g  fo rm a l s e r v i c e  i
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Rp^ = P e r c e n ta g e  o f  p o s i t i v e  c a s e s  v i s i t i n g  p r i v a t e  m e d ic a l  

s e r v i c e s  p r io r  t o  a t t e n d in g  fo rm a l s e r v i c e  i  
Rpg = P e r c e n t  o f  RDT k i t s ,  in  r e l a t i o n  t o  u n u sed  k i t s ,  

e x p ir in g  p e r  y e a r
RSj.j = E s t im a te d  s t o c k  o f  RDT k i t s  a t  th e  b e g in n in g  o f  th e  

f i n a n c i a l  y e a r
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INTRODUCTION

T h is  q u e s t io n n a ir e  i s  d e s ig n e d  b y  th e  s t a f f  o f  th e  A n ti M a la r ia  
Programme to  u n d e r s ta n d  th e  p ro b lem s r e l a t e d  t o  d i a g n o s i s  o f  m a la r ia  in  
t h i s  a r e a .  P l e a s e  h e lp  US an sw er  th e  q u e s t i o n s .  Your c o - o p e r a t io n  and  
s i n c e r i t y  i s  v e r y  much a p p r e c ia t e d .

QUESTIONNAIRE 1 - FOR PATIENTS 

Instruction for interviewers

1. I n t e r v ie w  a l l  th e  m a la r ia  p o s i t i v e  c a s e s  a t t e n d in g  t h e  p u b l i c  
h e a l t h  s e r v i c e

2 . I f  th e  p a t i e n t  i s  u n d er  12 y e a r s  o f  a g e  p l e a s e  i n t e r v i e w  th e  
m o t h e r / f a t h e r  o r  th e  g u a r d ia n

3 . Mark พ , w i t h in  th e  g iv e n  b r a c k e t  in  f r o n t  o f  th e  c o r r e c t  a n sw er
4 .  Do n o t  r e a d  th e  a n sw e r s  t o  r e s p o n d e n ts
5 .  W r ite  in  a n sw e r s  i f  r e s p o n s e  i s  n o t  c o v e r e d  b y  c h e c k l i s t
Quest ions

1 . M ale [ ] 2 . F em ale
M onths .............

1 . L o c a l i t y  ................
2 .  P a t i e n t  N o .............
3 . Name ..........................
4 .  S ex : [ ]
5 .  A ge: Y ea rs  . . . . .
6 .  E d u c a t io n :

[ ] 1 .
[ ] 2 .
[ ] 3 .
[ ] 4 .

7 .  O c c u p a tio n :
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

N ot a t t e n d e d  s c h o o l  
A tte n d e d  g r a d e  1-5  
A tte n d e d  g r a d e  6 -1 0  
A tte n d e d  a b o v e  g r a d e  10

1. Farm er
2 . S k i l l e d  la b o u r e r
3 . U n s k i l l e d  la b o u r e r
4 .  G overnm ent em p lo y ee
5 . P r iv a t e  em p lo y ee
6 .  S e l f - e m p lo y e d
7 .  O th er  ( s p e c i f y )  . . .

8 .  When d id  yo u  s t a r t  f e v e r ?
D a t e .............  M onth.............. Y ear

9 . D id  you  a t t e n 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?
[ ] 1 . Y es [ ] 2 . No



10. If yes, what services did you attend for treatment?
F i r s t  v i s i t :

[ ] 1 . T r a d i t io n a l  h e a le r
[ ] 2 . P r iv a t e  p r a c t i t i o n e r
[ ] 3 . P u b l ic  h o s p i t a l / d i s p e n s a r y

S eco n d  v i s i t :
[ ] 1 . T r a d i t io n a l  h e a le r
[ ] 2 . P r iv a t e  p r a c t i t i o n e r
[ ] 3 . P u b l i c  h o s p i t a l / d i s p e n s a r y

T h ir d  v i s i t  :
t ] 1 . T r a d i t io n a l  h e a le r
[ ] 2 . P r iv a t e  p r a c t i t i o n e r
[ ] 3 . P u b l i c  h o s p i t a l / d i s p e n s a r y

1 1 . What d r u g s  d id  you  ta k e  f o r  f e v e r  b e f o r e  a t t e n d in g  th e  a b o v e  
m e n tio n e d  s e r v i c e s ?

[ ] 1 . Not ta k e n  an y  drug
[ ] 2 .  P a r a s ita m o 1
[ ] 3 .  A n ti  m a la r ia l s
[ ] 4 .  o t h e r ( s p e c i f y )  ............................. ..

1 2 . From w h ere d id  you  buy t h i s  m e d ic in e ?
[ ] 1 . Pharm acy
f ] 2 . Shop
[ ] 3 .  S to r e d  d r u g s  a t  home
[ ] 4 .  O th er  ( s p e c i f y )  ..................................

13 . Who b o u g h t d r u g s  f o r  you?
( ] 1 . M y s e lf
[ ] 2 .  A t te n d in g  p e r so n

1 4 . How much d id  y o u /a t t e n d in g  p e r s o n  sp en d  on s e l f  m e d ic a t io n ?
[ ] 1 . D rugs R s .................
[ ] 2 .  T r a v e l R s ................
[ ] 3 .  Tim e H r.................

1 5 . I f  you  v i s i t  an y  h e a l t h  f a c i l i t y ,  how much d id  you  sp en d  f o r  
tr e a tm e n t  on  y o u r  f i r s t  v i s i t ?
P a t i e n t :

[ ] 1 . D ia g n o s is R s.
[ ] 2 . D rugs R s.
[ ] 3 . T r a v e 1 R s.
[ ] 4 . Time H r.

A tte n d in g  p e r s o n :
[ ] 1 . T r a v e 1 R s.
[ ] 2 . Time H r.



Were you  t r e a t e d  on  m ic r o s c o p ic  d ia g n o s i s  o f  m a la r ia ?
โ ]  1 . Y es [ ] 1 2 .  No

16 . How much d id  yo u  sp en d  f o r  tr e a tm e n t  on y o u r  se c o n d  v i s i t .
P a t i e n t  ะ

โ ] 1. D ia g n o s is R s.
โ ] 2 . D rugs R s.
โ ] 3 . T r a v e 1 R s .
โ ] 4 . Time H r.

A tte n d in g  p e r s o n :
โ ] 1 . T r a v e 1 R s .
โ ] 2 . Tim e H r.

Were you  t r e a t e d  on  m ic r o s c o p ic  d ia g n o s i s  o f  m a la r ia ?
โ ]  1 . Y es โ ]  2 . No

17 . How much d id  yo u  sp en d  f o r  tr e a tm e n t  on  y o u r  t h i r d  v i s i t .  
P a t i e n t  ะ

โ ] 1 . D ia g n o s is R s.
โ ] 2 . D rugs R s.
โ ] 3 .  T r a v e 1 R s.
โ ] 4 .  Time H r.

A tte n d in g  p e r s o n :
โ ] 1 . T r a v e 1 R s.
โ ] 2 . Time Hr.

Were you  t r e a t e d  on  m ic r o s c o p ic  d ia g n o s i s  o f  m a la r ia ?  
โ ]  1 . Y es โ ]  2 . No

18 . W hich s e r v i c e  do you  p r e f e r ?
โ ] 1 . F i r s t  s e r v i c e
โ ] 2 . S econ d  s e r v i c e
โ ] 3 .  T h ir d  s e r v i c e

19 . Why d id  you  p r e f e r  th a t  s e r v i c e ?
โ ] 1 . C lo s e s t
โ ] 2 .  P e r c e iv e d  q u a l i t y
โ ] 3 .  P e r c e iv e d  s e v e r i t y
โ ] 4 .  Non a v a i l a b i l i t y  o f  f in a n c e
โ ] 5 .  O th er  ( s p e c i f y )  ........................

2 0 . How many w o rk in g  d a y s  d id  you  l o s e  due t o  m a la r ia ?
D ays ................



2 1 . How much i s  y o u r  m o n th ly  incom e
[ ] 1 . L e s s  th a n  R s .1 0 0 0  
[ 2 .  R s . 1 0 0 0 -2 0 0 0
[ ] 3 .  R s .2 0 0 1 -3 0 0 0
[ ] 4 .  R s .3 0 0 1 -4 0 0 0
[ ] 5 .  R s .4 0 0 1 -5 0 0 0
[ ] 6 .  More th a n  R s .5 0 0 0

2 2 . How many d e p e n d e n ts  in  y o u r  fa m ily ?

Thank y o u .
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Cost-Effectiveness of Microscopy and Dipstick in Diagnosis of 
Malaria in Sri Lanka (Questionnaire 2)

INTRODUCTION

T h is  q u e s t io n n a ir e  i s  d e s ig n e d  by th e  s t a f f  o f  th e  A n ti M a la r ia  
Program m e. We t r y  t o  s tu d y  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  in  d i a g n o s i s  o f  m a la r ia .  P l e a s e  a n sw er  th e  q u e s t i o n s .  Your 
k in d  c o - o p e r a t io n  and s i n c e r i t y  i s  v e r y  much a p p r e c ia t e d .  A l l  
in fo r m a t io n  a r e  k ep t c o n f i d e n t i a l .
Instructions

1 . P l e a s e  a n sw er  a l l  q u e s t io n s
2 . Mark " y  " w i t h in  th e  g iv e n  b r a c k e t  in  f r o n t  o f  th e  c o r r e c t  an sw er
3 . W r ite  th e  a n sw er  when th e  an sw er  i s  n o t  c o v e r e d  b y  th e  c h e c k l i s t
4 .  U se  th e  e n c lo s e d  e n v e lo p e  t o  sen d  b a ck  th e  c o m p le te d  

q u e s t io n n a ir e .

QUESTIONNAIRE 2 - FOR PRIVATE HEALTH CARE PROVIDERS
SECTION i.

1 . Name o f  th e  GS a r e a
2 .  Name o f  th e  AGA a r e a
3 . T ype o f  s e r v i c e :

[ ] 1 . I n 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
[ ] 2 .  P r iv a t e  c l i n i c
[ ] 3 .  P r iv a t e  h o s p i t a l
[ ] 4 .  O th er

4 .  D id  you  g e t  m a la r ia  c a s e s  a t  y o u r  s e r v i c e  d u r in g  th e  l a s t  y e a r ?
[ ] 1 . Y es [ ] 2 .  No

I f  y e s ,  how many c l i n i c a l  m a la r ia  p a t i e n t s  d id  you  g e t  
m o n th ly ?  ........................

5 .  What m ethod do you  u s e  to  d ia g n o s e  t h e s e  m a la r ia  c a s e s ?
[ ] 1 . C l i n i c a l  d i a g n o s i s  o n ly
[ ] 2 . M ic r o sc o p y  t o  su p p o r t  c l i n i c a l  d i a g n o s i s

I f  you  do n o t  u s e  m ic r o s c o p y , p l e a s e  go  t o  SECTION I I .
6 . What p e r c e n t a g e  o f  m a la r ia  c a s e s  a t t e n d in g  t o  y o u r  c l i n i c / h o s p i t a l  

d o e s  r e c e i v e  tr e a tm e n t  on m ic r o s c o p ic  d ia g n o s i s ?  ........................%
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7 . How do you  g e t  m ic r o s c o p ic  s e r v i c e ?
[ ] 1 . By y o u r  own m ic r o s c o p i s t  s e r v i c e
[ ] 2 .  G et s e r v i c e  o f  a  p u b l i c  s e c t o r  m ic r o s c o p i s t
[ ] 3 .  H ir e  m ic r o s c o p i s t  from  p r i v a t e  s e c t o r
[ ] 4 .  Send th e  b lo o d  f i lm s  t o  p u b l i c  h o s p i t a l
[ ] 5 . Send th e  b lo o d  f i l m s  t o  p r i v a t e

h o s p i t a l / l a b o r a t o r y
8 .  I f  you  h a v e  y o u r  own m i c r o s c o p i s t ,  o r  you  g e t  m ic r o s c o p i s t  s e r v i c e  

from  p u b l i c / p r i v a t e  s e c t o r ,
How much do you  p ay  f o r  th e  m ic r o s c o p i s t  p e r  m onth? R s ........................
How many m on th s o f  m ic r o s c o p i s t  s e r v i c e  do yo u  u s e  p e r  y e a r ?

9 . What p e r c e n t a g e  o f  m ic r o s c o p i s t  t im e  i s  sp e n t  f o r  b lo o d  s l i d e
e x a m in a t io n  f o r  m a la r ia ?  ........................%

10. How many b lo o d  s l i d e s  f o r  m a la r ia  a r e  exam in ed  p e r  m onth?

1 1 . What i s  th e  a v e r a g e  m a t e r ia l  c o s t  p e r  s l i d e ?  R s ........................
12 . What i s  th e  c o s t  o f  m ic r o s c o p e ?  R s ................
13 . What i s  t h e  l i f e s p a n  o f  th e  m ic r o sc o p e  Y e a r s ........................
1 4 . How lo n g  h a v e  you  b een  u se d  th a t  m ic r o s c o p e  b y  now?

Y e a r s . . 7 ................
15 . I s  t h e  m ic r o s c o p e  im p o r ted  o r  l o c a l l y  p ro d u ced ?

[ ] 1 . Im p orted
[ ] 2 . L o c a l ly  p ro d u ced

I f  im p o r te d , what i s  th e  c o u n tr y  o f  im p o r ta t io n ?  ........................
16 . What i s  th e  m o n th ly  s a l a r y  o f  th e  a d m in is t r a t o r ?  R s ........................
17 . What p e r c e n t a g e  o f  t im e  o f  a d m in is t r a t o r  s p e n t  on  a d m in i s t r a t io n  o f

th e  m ic r o s c o p i s t ?  H r........................
18 . Do yo u  h a v e  a  s u p e r v i s o r  f o r  s u p e r v i s in g  m i c r o s c o p i s t s / d i p s t i c k  

t e s t e r s ?
What i s  th e  m o n th ly  s a l a r y  o f  s u p e r v is o r ?  R s ........................

1 9 . What p e r c e n t a g e  o f  t im e  o f  s u p e r v i s o r  s p e n t  on s u p e r v i s io n  o f  th e
m ic r o s c o p i s t ?  H r ........................
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SECTION II

A r a p id  d i a g n o s t i c  t e s t  c a l l e d  d i p s t i c k  i s  a v a i l a b l e  f o r  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  th e  t e s t  I S  a n n ex ed  h e r e .  One t e s t  k i t  i s  
n eed ed  p e r  p a t i e n t  and th e  p r i c e  o f  on e t e s t  k i t  i s  arou n d  R s .5 0 .

2 3 . W ould yo u  buy d i p s t i c k  f o r  d i a g n o s i s  o f  m a la r ia  p a t i e n t s  
a t t e n d in g  t o  y o u r  c l i n i c / h o s p i t a l ?

[ ] 1 . Y es [ ] 2 .  No
2 4 . I f  y e s ,  a t  what c o s t  can  you  p r o v id e  d i a g n o s i s  o f  m a la r ia  p e r

p a t i e n t ?  R s ........................
2 5 . What p e r c e n t a g e  o f  m a la r ia  c a s e s  a t t e n d in g  t o  y o u r

c l i n i c / h o s p i t a l  can  a f f o r d  d i p s t i c k  d i a g n o s i s  a t  th a t  p r ic e ?
.................%

2 6 . I f  d i p s t i c k  i s  a v a i l a b l e  a t  th e  d i f f e r e n t  p r i c e s  a s  m e n tio n e d  
b e lo w , w hat p e r c e n t a g e  o f  m a la r ia  c a s e s  a t t e n d in g  t o  y o u r  c l i n i c  
can  a f f o r d  d i p s t i c k  a t  e a c h  p r ic e ?
P r ic e  ( R s .)  % o f  m a la r ia  c a s e s  can  a f f o r d  d i p s t i c k
R s. 25 ........................%
R s. 50 ________. ..%
Rs ! 100 ! ! . ' . ' . ' . ' . ' . '  '.%

Thank y o u .
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Calculation of Effectiveness of Microscopy and Dipstick

Scenario 1. Effectiveness of microscopy and dipstick in terms of 
accuracy.

In  th e  u s u a l  p r a c t i c e  th e  NMCP u s e s  m ic r o s c o p y  w it h  100 o i l -  
im m ersion  f i e l d  e x a m in a t io n  p e r  b lo o d  s l i d e  in  th e  d i a g n o s i s  o f  
m a la r ia .  D u r in g  t h i s  s tu d y  th e  a c c u r a c y  o f  m ic r o s c o p y  w i t h  e x a m in a t io n  
o f  100 o i l - im m e r s io n  f i e l d s  and d i p s t i c k  a r e  com pared w it h  m ic r o s c o p y  
w it h  e x a m in a t io n  o f  400  o i l - im m e r s io n  f i e l d s  ( g o ld  s t a n d a r d ) .  The 
a u th o r  u s e  th e  d a ta  o f  th e  s tu d y  w h ich  h a s b e e n  c a r r ie 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  d i p s t i c k  in  S r i  Lanka b y  K o d is in g h e  and o t h e r s  
(1 9 9 5 )  f o r  d e te r m in in g  th e  a c c u r a c y  o f  m ic r o sc o p y  and d i p s t i c k .

The s tu d y  h a s  com pared m ic r o sc o p y  w it h  100 and 400  o i l - im m e r s io n  
e x a m in a t io n  f i e l d s  ( o i f )  w it h  d i p s t i c k .  The r e s u l t s  a r e  shown in  T a b le s  
F .1  and F .2
Table F.l Results of Dipstick as Compared to Microscopy with 100 and 

400 Oil-immersion Fields

D i p s t i c k M ic r o sc o p y
100 o i l im m ersion f  i e l d s 4 00  o i l im m ersion f  i e l d s
+ - T o ta l + - T o ta l

+ 145 15 160 155 5 160
- 32 717 749 15 734 749

T o ta l 177 732 909 170 739 909

S o u r c e :  K o d is in g h e  and o t h e r s  ( 1 9 9 5 ) .  p e r s o n a l  co m m u n ica tio n

Table F.2 Results of Microscopy of Examination of 100 Oil-immersion 
Fields as Compared to Microscopy with 400 Oil-immersion 
Fields

M ic r o sc o p y  M ic r o sc o p y  (4 0 0  o i f )
(1 0 0  o i f )

+ -  T o ta l
+ 170 7 177
- 0 732 732

T o ta l 170 739 909

S o u r c e :  K o d is in g h e  and o t h e r s  ( 1 9 9 5 ) .  P e r s o n a l co m m u n ica tio n
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A c c o r d in g  t o  t h i s  s tu d y  th 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 ta g e  

o f  f a l s e  p o s i t i v e s ,  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  a r e  shown in  T a b le  
F .3 .
Table F.3 Results of Microscopy of 100 oil Immersion Fields and

Dipstick as Compared to Microscopy of 400 oil Immersion 
Fields

I n d ic a t o r D i p s t i c k M ic r o sc o p y  (1 0 0  o i l  im m ersion  f i e l d s )
S e n s i t i v i t y 9 1 .2 100
S p e c i f i c i t y 9 9 .3 9 9 .0 5
% o f  f a l s e  p o s i t i v e 0 .5 5 0 .7 7
% o f  f a l s e  n e g a t iv e 1 .6 5 0
A c c u r a c y 98 99

S o u r c e :  K o d is in g h e  and o t h e r s  ( 1 9 9 5 ) .  P e r s o n a l c o m m u n ica tio n .
Scenario 2 Effectiveness of microscopy and dipstick in terms of on

site diagnosis of malaria

By u s in g  th e  d e c i s i o n  t r e 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  
in  term s o f  o n - s i t e  d i a g n o s i s  o f  m a la r ia  and 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  a r e  c a l c u l a t e d .  The d e c i s i o n  t r e 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  shown in  F ig u r e s  F . l  and F .2
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  b y  m ic r o sc o p y

185in both public and private sectors = ______  X 100 ะ 32.6%
567

170
in  p u b l i c  s e c t o r  = ________ X 100 = 43.0%

397
15

in  p r i v a t e  s e c t o r  = ______  X 100 = 9.3%
160

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  b y  d i p s t i c k  

A ssu m p tio n s:
1 . A l l  m a la r ia  c a s e s  r e c e i v e  b lo o d  f i lm in g  in  p u b l i c  s e c t o r  w i l l  

r e c e i 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
2 . 50% o f  p a t i e n t s  a t t e n d in g  p r i v a t e  s e c t o r  w i l l  r e c e i 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
3 . 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 i v e s
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Figure F.l Decision Tree Analysing the Decisions of Using a

Particular Health Facility and the Resulted Accurate On
site Diagnosis by Microscopy

+ AOD 168

wt"icr6
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  o f  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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Figure F.2 Decision Tree Analysing the Decisions of Using a

Particular Health Facility and the Resulted Accurate On
site Diagnosis by Dipstick

+ RD 273

visit 567

Public 397 <8
(70%)

(68.7%)

+ OD 273 

(100.0%) 
-OD 0

+ AOD 267 ft 
(-°8%)

- AOD 6gk
TIF7>--------

( 0 %)
- P DT m

(41.3%) -T AOD รอ
+ OD 80

210*(93%)
Private 160___ a

(28%)

Other 10

(50.0%) 

-OD 145

J

(50.0%)

■ OD 17

not visit 17*

( 7%)

-®
( 100.0%)

«

-OD 0 J»

( 100%) 

-AOD 0 %
(0%)

(0%)

w here
RD = U s in g  d i p s t i c k  f o r  d ia g n o s is  o f  m a la r ia
OD = O n - s i t e  d i a g n o s i s  o f  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



273 + 80  353
in  b o th  p u b l i c  and p r i v a t e  s e c t o r s = _____________  X 100 = _____  X 100

567 567
= 6 2 .2

273
In  p u b l i c  s e c t o r  = ________ X 100 = 68.7%

397

80
in  p r i v a t e  s e c t o r  = ________ X 100 = 50.0%

160

Scenario 3 Effectiveness in terms accurate on-site diagnosis by 
microscopy and dipstick

P e r c e n ta g e  a c c u r a t e  o n - s i t e  d ia g n o s i s  b y  m ic r o sc o p y
168 + 15 99

in  b o th  p u b l i c  and p r i v a t e  s e c t o r s  = _________  X ___ X 100 = 32.0%
567 100~

168 99
in  p u b l i c  s e c t o r  = _____  X ____ X 100 = 42.0%

397 100
15 99

in  p r i v a t e  s e c t o r  = ______  X ____ X 100 = 9.3%
160 100

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 ia g n o s i s  b y  d i p s t i c k  

Assum pt io n s  :
1 . A l l  m a la r ia  c a s e s  r e c e i v e  b lo o d  f i lm in g  in  p u b l i c  s e c t o r  w i l l  

r e c e i 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
2 . 50% o f  p a t i e n t s  a t t e n d in g  p r i v a t e  s e c t o r  w i l l  r e c e i 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
273 + 80 98in both public and private sectors = _________  X _____ X 100 = 6 1 .

567 100

273 98
in  p u b l i c  s e c t o r  = ________ X ____ X 100 = 67.3%

397 100

80 98
in  p r i v a t e  s e c t o r  = ____ X ___ X 100 = 49.0%

160 100



Scenario 4 Effectiveness in terms of coverage

1 . A l l  t h e  m e d ic a l i n s t i t u t i o n s  in  th e  p u b l i c  s e c t o r  can  b e  p r o v id e d  
w it h  d i p s t i c k

2 . 50% o f  th e  p a t i e n t s  a t t e n d  p r i v a t e  h e a l t h  f a c i l i t i e s  w i l l  g e t  o n 
s i t e  d i a g n o s i s  by d i p s t i c k

3 . 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
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  b y  m ic r o sc o p y

185
in  b o th  p u b l i c  and p r i v a t e  s e c t o r s  = ________ X 100 = 32.6%

567

in  p u b l i c  s e c t o r  =
170

X 100 = 42.8%
397

in  p r i v a t e  s e c t o r  =
15

X 100 = 9.3%
160

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  by d i p s t i c k
397 + 80

in  b o th  p u b l i c  and p r i v a t e  s e c t o r s  =___________  X 100
397 + 160

= 84.1%
397

In  p u b l i c  s e c t o r  = ________ X 100 = 100.0%
397

80
in  p r i v a t e  s e c t o r  = ________ X 100 = 50.0%

477
_____  X 100
567

160



APPENDIX G
Calculation of cost-effectiveness of microscopy and dipstick under

scenarios 1,2 and 3.
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Calculation of Cost-effectiveness of Microscopy and Dipstick Under
Scenarios 1,2 and 3.

D u rin g  t h i s  c a l c u l a t i o n s  th e  c o s t s  a r e  g iv e n  in  m i l l i o n s  o f  r u p e e s .
S c e n a r io  1 C o s t - e f f e c t i v e n e s s  in  term s o f  a c c u r a c y

CEj1

^ 3

CEj2

Œ 14

1 7 .2 3
______  = 1 7 .4

0 .9 9
3 9 .0 3
_____  = 3 9 .8
0 .9 8

4 .0 8
_______ = 4 .1

0 .9 9

CEjj + CEj2 = 

CE13 + C E14 =

2 1 .3
______ = 2 1 .5
0 .9 9
4 8 .2 2
- ^ a = 4 9 - 5

S c e n a r io  2 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  term s o f  
o n - s i t e  d i a g n o s i s  o f  m a la r ia

CEw« —

1 7 .2 3
= 4 0 .0

L i

CErj, =  _

0 .4 3
3 9 .0 3

= 5 7 .3
LO

CEyj =  .

0 .6 8
4 .0 8

= 4 5 .3
L L

CEoi ~ _

0 .0 9
9 .5 1

=  1 9 .0
0 .5 0

. 64,C E j1 +  C E j2 =
0 .3 3
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4 8 . 5 2
CE) 7  + CE). = ___________  — 7 8 . 2

—  0762

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

c %  = 

Œ Î3 = 

CE32 = 

^ 3 4  =

1 7 . 2 3
______ = 4 1 . 0

0 . 4 2

3 9 . 0 3
______ = 5 8 . 2

0 . 6 7

4 . 0 8
______ = 4 5 . 3
0 . 0 9

9 . 5 1
______  = 1 9 . 4
0 . 4 9

CE31 + ^ 3 2  ~ 

CE3 3  + CEj4  =

2 1 - ’  .
0 . 3 2

4 8 . 5 2
_____  — 79.5

0 . 6 1

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 a t i e n t  p e r s p e c t i v e

97
PCEMj — = 2 3 0 . 9

0 . 4 2

97
PCEDj = = 1 4 4 . 7

0 . 6 7

31
PCEMj = = 3 4 4 . 4

0 . 0 9

31
PCED. = = 6 3 . 3

0 . 4 9
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PCEMj

PCEDj

PCEMj

PCED4

128
0732
128
ÔTël

4 0 0 .0

2 0 9 .8
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