
CHAPTER 5

MODELLING GOST AND OUTCOMES ANALYSIS OF CHWs’ PERFORMANCE

5.1 Introduction

The m odel w i l l  b e  d e v e lo p e d  on  th e  b a s i s  o f  th e  a n a l y s i s  o f  th e  
c o s t s  and th e  o u tc o m e s  o f  CHWs programme a t  th e  v i l l a g e  l e v e l  in  B e n in .  
The m odel w i l l  b e  u s e d  a s  an in s tr u m e n t  o f  e c o n o m ic  a n a l y s i s  o f  th e  
im p act o f  CHWs’ c o n t r i b u t i o n  t o  some b a s i c  d i s e a s e s  c o n t r o l  a t  th e  
v i l l a g e  l e v e l ,  e s p e c i a l l y  m a la r ia  c o n t r o l .  T h is  e c o n o m ic  a n a l y s i s  
in c lu d e s  th e  c o s t i n g  o f  in p u t s  and th e  v a lu a t io n  o f  o u tco m es  in  th e  
c o s t  b e n e f i t  a n a l y s i s  a p p r o a c h .

The c h a p te r  i s  c o m p r ise d  o f  t h r e e  m ajor  s e c t i o n s  d e a l in g  
r e s p e c t i v e l y  w i t h  th e  c o s t i n g  o f  t h e  in p u t s ,  th e  a n a l y s i s  and v a lu a t io n  
o f  th e  o u tc o m e s  and th e  c o s t  b e n e f i t  a n a l y s i s  o f  th e  c o n t r ib u t io n  o f  
CHWs’ p e r fo r m a n c e  in  m a la r ia  c o n t r o l  a t  th e  v i l l a g e  l e v e l  in  B é n in . At 
th e  end  o f  t h i s  c h a p t e r ,  th e  u n i t  o f  a n a l y s i s  and th e  p o p u la t io n  and  
sa m p lin g  o f  in p u t s  c o s t i n g ,  a n a l y s i s  and v a lu a t io n  o f  o u tc o m e s  and c o s t  
b e n e f i t  a n a l y s i s  w i l l  b e  c o n s id e r e d .
5.2 Design

The a n a l y s i s  o f  c o s t  and o u tc o m e s  o f  CHWs’ c o n t r ib u t io n  in  
m a la r ia  c o n t r o l  a t  th e  v i l l a g e  l e v e l  w i l l  b e  an  o b s e r v a t io n a l  
p r o s p e c t i v e  c o h o r t  s t u d y  f o r  o n e  y e a r ,  w ith  m o n th ly  r e p e a t e d  c r o s s -  
s e c t i o n a l  h o u s e h o ld  survey^  and h e a l t h  c e n t r e s  and d i s t r i c t  h o s p i t a l s  
r o u t in e  d a ta  c o l l e c t i o n 3 4 ; a s  th e  CHWs a lr e a d y  e x i s t e d  s i n c e  1990 and  
w i l l  n o t  be a s s ig n e d  f o r  th e  p u r p o se  o f  t h i s  s t u d y ,  w h ich  in t e n d s  t o  
m ea su re  some in t e r m e d ia t e  and f i n a l  o u tco m es o f  t h i s  e x p o s u r e  o f  th e  
e x p e r im e n ta l  communes t o  CHWs. T h e se  o u tco m es  w i l l  be com pared t o  t h o s e  
o f  th e  n e ig h b o u r in g  c h o s e n  v i l l a g e s  w ith o u t  CHWs.
5.3 Costing the Inputs

5.3.1 Costing principles

A c c o r d in g  t o  H anson and G i l s o n ,  q u o te d  in  Begum (1 9 9 5 , 2 2 ) ,  
t h e r e  a r e  f i v e  m ain s t e p s  t o  b e  f o l lo w e d  in  c o s t i n g :

i d e n t i f y  th e  r e s o u r c e s  u se d  t o  p ro d u c e  th e  s e r v i c e s  b e in g  c o a s t e d ;  
e s t i m a t e  t h e  q u a n t i t y  o f  e a c h  in p u t  u se d ;
a s s i g n  m o n eta ry  v a lu e s  to  e a c h  u n i t  o f  in p u t and c a l c u l a t e  th e  
t o t a l  c o s t  o f  t h e  in p u t ;
a l l o c a t e  th e  c o s t s  t o  a c t i v i t i e s  in  w h ich  th e y  a r e  u se d ;

3 To collect data for salaria specific sorbidity and sortality in households
4 For counting the flow of siaple salaria cases frot villages to health centres/district hospitals, and the No. 

of severe cases of salaria at health centre/district hospitals and the total nusber of salaria in the whole 
cossune or d istrict.
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u s e  m ea su re  o f  s e r v i c e  o u tp u t  t o  c a l c u l a t e  t h e  a v e r a g e  ( u n i t )  c o s t .
5.3.2 General considerations about costing inputs

C o s t in g  in p u t s  f o r  e s t a b l i s h i n g  CHWs programme a t  th e  v i l l a g e  
l e v e l  s h o u ld  ta k e  in t o  a c c o u n t  th e  f o l l o w i n g s  g e n e r a l  c o n s id e r a t io n s :

1. A c t i v i t i e s
T h ere  a r e  many a c t i v i t i e s  r e l a t e d  t o  th e  e s t a b l i s h m e n t  o r  

im p le m e n ta t io n  o f  t h e  CHWs program m e f o r  s im p le  d i s e a s e s  c o n t r o l ,  
e s p e c i a l l y  m a la r ia  c o n t r o l  a t  t h e  v i l l a g e  l e v e l .  T hey a r e  th e  
f o l l o w i n g s :
i .  T r a in in g  o f  m id w ife  f o r  t r a i n i n g  CHWs

H e a lt h  p e r s o n n e l  w ere  n o t  t r a in e d  in  m e d ic a l o r  n u r s in g  s c h o o ls  to  
th e  a p p r o a c h  o f  com m unity p a r t i c i p a t i o n .  So t h e  m id w iv e s  s e l e c t e d  t o  
t r a i n  and s u p e r v i s e  th e  CHWs w ere  p r im a r i ly  t r a in e d  t o  th a t  ap p ro a ch ;  
and a l s o  t o  t r a i n i n g  t e c h n iq u e s  b y  p u b l i c  h e a l t h  s p e c i a l  t r a i n e r s .
i i .  V i l l a g e s  a s s e m b l ie s

P r io r  t o  th e  im p le m e n ta t io n  o f  t h e  CHWs program m e, v i l l a g e s  
a s s e m b l i e s  g a t h e r in g  e l d e r s ,  t r a d i t i o n a l  p r a c t i t i o n e r s ,  women and y o u th  
w ere  h e ld  in  a l l  v i l l a g e s  t o  e x p l a i n  t o  th e  c o m m u n it ie s  th e  r e a s o n s  
b e h in d  and th e  p o s s i b l e  a d v a n ta g e s  o f  su c h  p ro g ra n m e. T h o se  a s s e m b l ie s  
a l s o  h e lp e d  v i l l a g e r s  t o  c h o o s e  t h e i r  CHWs among num ber o f  a p p l i c a n t s .
i i i .  T r a in in g  o f  CHWs

A f t e r  b e in g  c h o s e n  b y  t h e i r  c o m m u n it ie s , th e  CHWs w ere  t r a in e d  
b y th e  m id w iv e s  t o  p r e s u m p t iv e  d i a g n o s i s  and f i r s t  a i d s  o f  th e  t h r e e  
f i r s t  d i s e a s e s  o f  t h e i r  r e g io n ;  and a l s o  t o  r e c o g n iz e  some o b v io u s  
sym ptom s o f  r i s k y  p r e g n a n c ie s .  M a la r ia  w as th e  f i r s t  d i s e a s e  on w h ich  
th e  CHWs w ere  t r a in e d ”
i v .  E quipm ent

A f t e r  t h a t  f i r s t  rou n d  o f  t r a i n i n g ,  th e  CHWs w ere  p r o v id e d  w it h  
th e  eq u ip m en t f o r  th e  f i r s t  a i d s  th e y  s h o u ld  p r o v id e  t o  t h e i r  f u t u r e  
p a t i e n t s .  The eq u ip m en t o f  th e  t r a i n e r s  w ere  m o t o r c y c le ,  t r a in in g  
m a t e r i a l s  and o t h e r s .
V .  S u p e r v is io n

The s u p e r v i s i o n  s t a r t e d  a s  so o n  a s  th e  CHWs w ere  e q u ip p e d , and  
c o n t in u e d  a f t e r  th e  r e t r a i n i n g .  E ach  CHWs i s  s u p e r v i s e d  b y  th e  h e a l t h  
p e r s o n n e l  o n c e  a m on th .
v i . R e t r a in in g

A f t e r  few  w e e k s , CHWs a r e  t r a in e d  on  two o t h e r  common d i s e a s e s
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o f  t h e i r  r e g io n .  T h e ir  k n o w led g e  i s  r e in f o r c e d  on  t r a d i t i o n a l  b i r t h  
a t t e n d a n c e ,  e s p e c i a l l y  th e  CHWs fe m a le s  who w ere  ta u g h t  more ab ou t th e  
s im p le  r i s k  f a c t o r s  o f  p r e g n a n c ie s .

2 .  T yp es o f  c o s t s
To a n a ly z e  th e  s t r u c t u r e s  o f  c o s t ,  th e  c o s t s  o f  in p u ts  ( i n t e r n a l  

c o s t s )  w i l l  b e  c l a s s i f i e d  in t o  c o s t  b o r n e  by th e  G overnm ent ( c a p i t a l  
and r e c u r r e n t  c o s t s ) ,  c o s t  b o r n e  b y  th e  com m unity  f in a n c in g  a s  
p r o v id e r ,  and c o s t  b o rn e  b y  CHWs.

i. Cost borne by Government

a .  -  C a p it a l  c o s t s
-  T r a in in g  o f  CHWs t r a i n e r s ;
-  V i l l a g e s  a s s e m b l i e s  (c o m m u n it ie s  m o b i l i z a t i o n ) ;
-  T r a in in g  o f  CHWs;
-  E quip m en t f o r  CHWs;
-  m o t o r c y c le s  and
-  O th er  E quipm ent f o r  m id w iv e s ;
-  m a t e r ia l  and s u p p l i e s .

b .  -  R e c u r r e n t  c o s t s
-  S a l a r i e s  o f  m id w iv e s  in  c h a r g e  o f  CHWs;
-  R e t r a in in g  o f  CHWs;

ii. Cost borne by Community Financing (drug fund)
-  s u p e r v i s i o n  o f  CHWs;
-  t o o l s  o f  m anagem ent;
-  o p e r a t io n  and m a in te n a n c e  o f  m o t o r c y c le s  ;

iii. Cost borne by CHWs
-  o p p o r t u n i t y  c o s t  f o r  CHWs

3 . A l l o c a t i o n  o f  c o s t s  t o  a c t i v i t i e s  in  w h ich  th e y  a r e  u se d
A l l  th e  r e s o u r c e s  f o r  im p le m e n tin g  CHWs programme a t  th e  v i l l a g e  

l e v e l  a r e  u se d  to  p ro d u c e  th e  o v e r a l l  s e r v i c e s  o f  CHWs: s im p le  m a la r ia ,  
hookworm o r  i n t e s t i n a l  p a r a s i t e s ,  s im p le  r e s p i r a t o r y  i n f e c t i o n ,  s im p le  
d ia r r h o e a  and s im p le  w ou n d s. The p r o p o r t io n  o f  q u a n t i t y  o f  th e  in p u t  
u se d  f o r  m a la r ia  c o n t r o l  o n ly  i s  a ssu m ed  to  b e  e q u iv a le n t  to  th e  
p r o p o r t io n  o f  t im e  t h a t  m a la r ia  c o n t r o l  r e p r e s e n t s  in  th e  s e r v i c e s  
p ro d u ced  b y  th e  CHWs. F or e x a m p le , i f  th e  CHWs sp e n d s  an a v e r a g e  o f  60 % o f  w o r k in g  t im e  f o r  m a la r ia  c o n t r o l ,  th e n  m a la r ia  c o n t r o l  u s e s  60% o f  
th e  v a lu e  o f  t o t a l  in p u t .

4. Computing capital costs

C a p it a l  c o s t  i s  in v e s t e d  o n c e  a t  th e  b e g in n in g  o f  th e  
im p le m e n ta t io n  o f  CHWs program m e, and w i l l  n o t b e  p r o v id e d  e a c h  y e a r ;  
e . g .  th e  eq u ip m en t to  CHWs o r  a m o t o r c y c le  t o  h e a l t h  p e r s o n n e l  f o r  CHWs 
s u p e r v i s i o n  IS n o t  p r o v id e d  e a c h  y e a r .  On th e  o t h e r  h an d , r e c u r r e n t  
c o s t s  m ust b e a l l o c a t e d  e a c h  y e a r ;  e . g .  th e  s a l a r y  o f  th e  h e a l t h



p e r s o n n e l  m ust b e  p r o v id e d  in  t h e  b u d g e t  o f  th e  h e a l t h  c e n t r e  e a c h  
y e a r .

The d i s t i n c t i o n  b e tw e e n  r e c u r r e n t  and c a p i t a l  c o s t s  i s  b a se d  on  
l i f e  e x p e c t a n c y .  Item s w h ich  h a v e  a  l i f e  e x p e c ta n c y  o f  l e s s  th a n  o n e  
y e a r  a r e  r e c u r r e n t ,  t h o s e  w it h  a n  e x p e c t a n c y  o f  o v e r  o n e  y e a r  a r e  
c a p i t a l .  The c o s t  o f  a  c a p i t a l  ite m  i s  sp r e a d  o v e r  i t s  e x p e c te d  l i f e .  
So th e  a n n u a l iz e d  c o s t  o f  e a c h  c a p i t a l  ite m  m ust be co m p u ted . A c c o r d in g  
t o  R e y n o ld s  and G a sp a r i ( 1 9 8 8 ,  A 1 2 -A 1 5 ) , th e  s t e p s  in c lu d e  th e
f o l l o w i n g :

i d e n t i f y  a l l  th e  c a p i t a l  c o s t  ite m s  t h a t  o c c u r r e d  o r  a r e  
e x p e c t e d  t o  o c c u r  f o r  th e  im p le m e n ta t io n  o f  t h e  program m e, 
d e te r m in e  th e  c u r r e n t  v a lu e  o f  e a c h  ite m ,
com pute th e  a n n u a l iz e d  c o s t  o f  e a c h  ite m  ( t o  do t h i s ,  b o th  th e  
l i f e  e x p e c ta n c y  o f  e a c h  ite m  and th e  r a t e  o f  i n t e r e s t  m ust be  
d e t e r m in e d ) ,
d e te r m in e  th e  p r o p o r t io n  o f  ite m  t o  be c h a r g e d  to  th e  
prograirane 1 
sum th e  t o t a l .
C u rren t v a lu e  can  b e  e s t a b l i s h e d  in  on e  o f  s e v e r a l  w a y s . In t h i s  

m e t h o d o lo g ic a l  s t u d y ,  t h r e e  p r o p o s e d  m eth o d s w i l l  b e  e x p lo r e d
i .  A c c o r d in g  t o  C a r r in  and E v lo  ( 1 9 9 5 , 1 3 - 1 5 ) ,  in  o r d e r  t o  

c a l c u l a t e  th e  f u t u r e  v a lu e  o f  p r e s e n t  c a p i t a l  c o s t ,  we n eed  t o  
d e te r m in e  th e  r a t e  a t  w h ic h  th e  w ea r  and t e a r  o c c u r  a n n u a l ly ,  i . e .  th e  
r a t e  o f  d e p r e c i a t i o n  o r  a m o r t i z a t io n ,  in  o r d e r  t o  know how much n e e d s  
t o  b e  s e t  a s i d e  a n n u a l ly  t o  b e  a b le  t o  e n s u r e  r e n e w a l .  F o r  t h i s ,  we 
n e e d  t o  know f o r  e a c h  in v e s tm e n t  c o s t  o f  an  a s s e t  th e  l i f e t i m e  (ท ) ,  th e  
d o m e s t ic  r a t e  o f  i n f l a t i o n  ( i )  f o r  a s s e t  p u r c h a se d  in  l o c a l  c u r r e n c y ,  
th e  i n t e r e s t  r a t e  ( r )  a t  w h ich  t h e  m oney sa v e d  a n n u a l ly  i s  in v e s t e d  in  
th e  b a n k .

L e t u s  assu m e t h a t  an  ite m  o f  eq u ip m en t p r o d u c e d  l o c a l l y  in  
B é n in  i s  p u r c h a se d  f o r  s u p e r v i s i o n  in  o n e  e x p e r im e n ta l  commune a t  Cq 
f r a n c  CFA ( t h e  l o c a l  c u r r e n c y ) ,  and h a s  a l i f e t i m e  o f  ท y e a r s ;  i f  i  i s  
th e  i n f l a t i o n  r a t e  p e r  y e a r  (a ssu m ed  t o  b e  c o n s t a n t ) ,  th e  v a lu e  o f  th e  
ite m  a t  th e  end  o f  th e  ท1" y e a r  i s :

c„ = c 0 * (1  + i ) n.
By th e  end  o f  th e  ท® y e a r ,  an am ount e q u iv a le n t  t o  Cn h a s t o  be sa v e d  
t o  ren ew  th e  i t e m . The program m e m ust n o t  w a it  u n t i l  th e  end  o f  th e  ท® 
y e a r  b e f o r e  d o in g  t h i s ,  b u t s h o u ld  sp r e a d  th e  amount Cn ( a t  th e  y e a r  ท 
p r i c e )  o v e r  th e  ท y e a r s  o f  th e  l i f e t i m e .  S o , e a c h  y e a r  J , th e  programme 
m ust s a v e  an amount P: w h ose  t o t a l  o v e r  th e  ท y e a r s  s h o u ld  add up to  
a t  th e  end  o f  t h e  ท®Jyea r . T h u s,

p, + p, + P3 + . . . + p„ = c„
We know t h a t  th e  amount Pj s a v e d  a t  th e  end o f  t h e  f i r s t  y e a r  i s  
i n v e s t e d  in  th e  bank a t  an  a n n u a l r a t e  o f  i n t e r e s t  r .  I t  w i l l  th u s  
w o r th :
Pj ( 1 + r r  a t  th e  end  o f  th e  f i r s t  y e a r ,
pj (1 + r ) 2 a t  th e  end  o f  th e  s e c o n d  y e a r  and . . .
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Pj ( 1 + r ) n' 1 a t  th e  en d  o f  t h e  ท^ y e a r .
I f  th e  f u t u r e  c o s t  Cn i s  t o  b e  d i s t r i b u t e d  e q u a l ly  o v e r  th e  ท y e a r s ,  
th e  am ount P- to  s a v e  b y  th e  end  o f  e a c h  y e a r  j w i l l  g i v e  Cn/n  a t  th e  
end  o f  t h e  ท'1" y e a r  ( i f  i t  i s  in v e s t e d  in  th e  bank a t  i n t e r e s t  r a t e  r  
p e r  y e a r .  As th e  amount Pn s a v e d  a t  th e  end  o f  th e  l a s t  y e a r  w i l l  n o t  
h a v e  g e n e r a t e d  an y  i n t e r e s t ,  we w i l l  h a v e  th u s :

ร/*1,= C / n ( l + r )
= c / n ( l + r ) 2 .
c / n ( 1+r) 
cJ /n U + r)

ท-2 
ท-1

S o , e a c h  y e a r  j ,  t i l l  t h e  ท y e a r ,  th e  amount s e t  a s i d e  a n n u a l ly  f o r  
a m o r t iz a t io n  o f  th e  ite m  eq u ip m en t i s :

pj = ท *  ( 1 + r ) กฯ

I f  th e  eq u ip m en t i s  im p o r te d , i t  i s  n o t  t h e  d o m e s t ic  r a t e  o f  
i n f l a t i o n ,  b u t th e  r a t e  o f  d e p r e c i a t i o n  (d )  o f  th e  n a t i o n a l  c u r r e n c y  
a g a i n s t  th e  c u r r e n c y  o f  th e  c o u n t r y  from  w h ich  th e  eq u ip m en t i s  
im p o r te d , and th e  i n f l a t i o n  r a t e  ( i *) in  th a t  c o u n tr y  t h a t  d e te r m in e  
th e  f u t u r e  v a lu e  o f  th e  eq u ip m en t in  th e  n a t io n a l  c u r r e n c y .  At th e  end  
o f  th e  ir" y e a r ,  th e  v a lu e  o f  th e  eq u ip m en t in  th e  n a t i o n a l  c u r r e n c y  i s :

Cn = C^*: (1 + d ) n * (1 + i ’ )n .
ii. The m ethod d e s c r ib e d  a b o v e  a ssu m es t h a t  th e  d e p r e c ia t io n  

r a t e  (d) o f  th e  n a t io n a l  c u r r e n c y  a g a i n s t  th e  c u r r e n c y  o f  th e  c o u n tr y  
from  w h ich  th e  eq u ip m en t i s  im p o r te d  rem a in s  c o n s t a n t  d u r in g  th e  
l i f e t i m e ,  w h ich  i s  v e r y  u n l i k e l y  t o  h a p p en . To ta k e  i n t o  a c c o u n t  th e  
f l u c t u a t i o n  o f  th e  d e p r e c i a t i o n ,  t h e  v a lu e  o f  th e  eq u ip m en t in  th e  
n a t i o n a l  c u r r e n c y  i s :
c n = ร ) *  tTTnj-1 (1  + dj ) ] * (1 + i ’ )n.
w h ere: dj i s  th e  v a lu e  o f  d e p r e c i a t i o n  e a c h  y e a r  j and  

y / j ;  1 (1 + dj) = ( l+ d 1 ) ( l+ d 2 ) ( l + d 3 ) . . . ( l + d n) .
iii. The t h i r d  m eth od  d e s c r ib e d  b y  R e y n o ld s  and G a sp a r i (1 9 8 8 )  

s t a t e s  t h a t  th e  d e p r e c i a t i o n  i s  n o t  th e  o n ly  c o s t  in v o lv e d  in  
c a l c u l a t i n g  a n n u a l iz e d  c o s t s .  The u n d e p r e c ia t e d  p o r t io n  o f  th e  c a p i t a l  
ite m  r e p r e s e n t s  an in v e s tm e n t  o f  r e s o u r c e s  th a t  c o u ld  h a v e  b een  u se d  
some o t h e r  w ay. F or e x a m p le , i f  th e  c o s t  o f  th e  m o t o r c y c le  i s  1 0 0 ,0 0 0  
f r a n c  CFA w it h  5 y e a r s  l i f e t i m e ,  t h e  c o s t  o f  th e  m o to r c y c le  o n ly  
in c lu d e s  th e  2 0 ,0 0 0  f r a n c  d e p r e c i a t i o n  f o r  th e  f i r s t  y e a r ,  b u t th e  l o s s  
o f  i n t e r e s t  on th e  r e m a in in g  8 0 ,0 0 0  f r a n c .  I f  th a t  m oney ( 1 0 0 ,0 0 )  c o u ld  
h a v e  b e e n  p u t in  a s a v in g s  a c c o u n t  a t  10% i n t e r e s t ,  i t  w ou ld  h a v e  
e a r n e d  1 0 0 ,0 0 0 * 0 .1 = 1 0 ,0 0 0  f r a n c .  T h u s , th e  t o t a l  c o s t  o f  th e  m o to r c y c le



50

i s  th e  d e p r e c i a t i o n  p lu s  t h e  l o s t  i n t e r e s t  2 0 ,0 0 0 + 1 0 0 0 0  = 3 0 ,0 0 0 .
T h ere  a r e  tw o w ays t o  com pute th e  a n n u a l iz e d  c o s t  o f  a  c a p i t a l  

ite m  t h a t  in c lu d e s  d e p r e c i a t i o n  and i n t e r e s t .  The f i r s t  i s  to  u s e  th e  
f o l l o w i n g  fo r m u la :

[ r ( l + r ) n]
a ( r , ท) = --------------- --------------- * c v

[ ( l + r ) n -  1]
w h ere: a = th e  a n n u a l c o s t ,

r  = th e  r a t e  o f  i n t e r e s t ,
ท = th e  l i f e  e x p e c t a n c y  o f  th e  item  e x p r e s s e d  in  y e a r s ,  
c v  = th e  c u r r e n t  v a lu e  o f  th e  c a p i t a l  i t e m .
The se c o n d  way i s  t o  u s e  d i r e c t l y  an " a n n u a l i z a t io n  ta b le "  su ch  

a s  th e  o n e  shown in  a p p e n d ix  3 ,  w h ic h  show s a n n u a l i z a t i o n  f a c t o r s  f o r  
c a p i t a l  ite m s  w it h  d i f f e r e n t  e x p e c t e d  l i f e t i m e s  a t  d i f f e r e n t  r a t e s  o f  
i n t e r e s t .  T h is  l a s t  m ethod  w i l l  b e  p r e f e r r e d  and th e  a n n u a l i z a t io n  
t a b le  w i l l  b e u s e d  a t  10% r a t e  o f  i n t e r e s t  f o r  d i f f e r e n t  l i f e t i m e  o f  
ite m  e q u ip m e n t.

5.3.3 Costing of inputs activities

1 . I n fo r m a t io n  r e q u ir e d  f o r  c o s t i n g  in p u t s  a c t i v i t i e s  and  
n o t a t i o n s

The m odel t o  b e  b u i l t  r e q u ir e s  some k ey  in f o r m a t io n  f o r  c o s t i n g  
th e  12 n e c e s s a r y  ite m s  a s  shown in  t a b l e s  5 .1  and 5 . 2 .
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T a b le  5 . 1 :  I n fo r m a t io n  f o r  C o s t in g  In v e s tm e n t  C o st

I teas to be coasted Information needed fo r costing

1. Training of midwife for tra in ing  CHWs (Tl) - number of aidwives to be trained (nl)
- number of required tra in ing days (dl)
- required number of tra iners (ท2)
- perdiea per trainee (p i)
- perdiea per tra iner (p2)
- average trave l cost per trainee ( t l)
- adm inistration cost per trainee (a l)
- f ie ld  v is i t  cost per trainee ( f l)

2. Training of CHWs (T2) - number of CHWs per commune (n3)
- number of required tra in ing days (d2)
- required number of tra ine rs (ท4)
- perdiea per trainee (p3)
- perdiea per tra iner (p4)
- average trave l cost per trainee (t2)
- adm inistration cost per trainee (a2)

3. V illage s assemblies per commune (V) - average length (hour) per assembly (h i)
- miniber of assemblies per coaaune (as)
- average number of partic ipan ts adults per 

assembly (n5)
- number of health personnel per assembly (n6)

4. Equipment of midwife per commune (E l) - cost per motorcycle (m)
- cost of other equipment per aidwife (e l)

5. Equipment of CHWs (E2) - number of CHWs trained (ท3)
- cost of equipment per CHW (e2)
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T a b le  5 . 2 :  I n fo r m a t io n  f o r  C o s t in g  O p e r a t in g  C ost

j Items to be coasted Information needed for costing

6. Salary of midwife per year (ร)

1_________________________ _______________________

- number of midwife per commune (ท9)
- monthly sa lary per midwife (s i)

1 7. Retraining of CHWs (R) - number of re tra in ing per year (r)
- number of days per re tra in ing (d2)
- number of CHWs per commune (n3)
- adm inistration cost per re tra in ing (a3)
- number of tra iners per session (ท?)
- average trave l cost per trainee (t3)

3. Supervision of CHWs (ร) - number of CHWs to be supervised per commune 
per month (n8)
- average time of supervision per CHWs (h2)
- transport cost (gasoline + maintenance) per 
month (t4)
- hourly sa lary of supervisor (wh)

1 9. Tools of management (M) - yearly cost of a l l  tools of management needed 
by the CHWs programme per commune (M)

1 10. Opportunity cost per CHW (Op) - average time per day fo r CHWs’ tasks (h3)
- percentage of time fo r malaria control [A)- number of CHWs trained (ท3)

1 11. F inancia l incentives of CHWS (F i) - number of CHWs trained (ท3)
- yearly amount of f in an c ia l incentives ( f i )

2 .  A ssu m p tio n s  f o r  c o s t i n g
T h e se  a r e  th e  n e c e s s a r y  a s s u m p t io n s  f o r  c o s t i n g  th e  in p u t s  in  

th e  m od el ะ
A l l  CHWs a r e  e c o n o m ic a l ly  a c t i v e ;
CHWs a r e  e c o n o m ic a l ly  a c t i v e  365  d a y s ;
P e r c e n t a g e  o f  l o s s  in  CHW t r a in e d  i s  n e g l i g i b l e ,  s o  th a t  t h e r e  i s  
n o n e e d  t o  t r a i n  a n o t h e r  CHW b e f o r e  th e  " l i f e t i m e 5" o f  CHW; 
G arb age v a lu e  o f  t h e  m o t o r c y c le  and o t h e r  e q u ip m e n ts  a f t e r  th e  
l i f e t i m e  i s  z e r o .

3 .  C a lc u la t io n s
T o t a l  c o s t  f o r  m a la r ia  c o n t r o l  (TCMC) i s :

TCMC = TC * X

5 'life tim e' is used here to express the length of time after which there is a need to renew the mentioned 
activity
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where I
TC = i s  th e  T o ta l  c o s t  f o r  t h e  o v e r a l l  t a s k s  o f  CHWs (TC) f o r  th e  

f i r s t  f i v e  y e a r s  o f  th e  im p le m e n ta t io n  o f  th e  program m e, 
X = th e  p e r c e n t a g e  o f  t im e  f o r  m a la r ia  c o n t r o l .

T o t a l  c o s t  f o r  th e  o v e r a l l  t a s k s  o f  CHWs (TC) f o r  th e  f i r s t  f i v e  y e a r s  
o f  th e  im p le m e n ta t io n  o f  th e  programme i s :
TC = TIC + TOC.
w h ere: TIC = T o ta l  I n v e s tm e n t  C o st  

TOC = T o ta l  O p e r a t in g  C o st
T o t a l  in v e s tm e n t  c o s t

The t o t a l  in v e s tm e n t  c o s t  (T IC ) f o r  th e  f i r s t  f i v e  y e a r s  o f  th e  
im p le m e n ta t io n  o f  th e  CHWs program m e a t  th e  v i l l a g e  l e v e l  p e r  commune 
i s  th e  sum m ation  o f  e a c h  o f  th e  v a lu e  f o r  th e  f i r s t  f i v e  y e a r s  o f  e a c h  
o f  th e  in v e s tm e n t  in  th e  program m e:
TIC = T ls + T2j + v5 + E ls + E 2 j.
W here:

T l5 i s  t h e  v a lu e  o f  th e  in v e s tm e n t  in  t r a i n i n g  th e  m id w iv e s ,  
t r a i n e r s  o f  CHWs d u r in g  th e  f i r s t  f i v e  y e a r s  o f  th e  program m e,
T2j i s  th e  v a lu e  f o r  5 y e a r s  o f  in v e s tm e n t  in  t r a i n i n g  th e  CHWs f o r  
s im p le  d i s e a s e s  c o n t r o l  a t  v i l l a g e ,
Vj i s  th e  v a lu e  f o r  5 y e a r s  o f  th e  in v e s tm e n t  in  v i l l a g e s  
a s s e m b l i e s  f o r  c o m m u n it ie s  m o b i l i z a t i o n ,
Eljj i s  th e  v a lu e  f o r  f i v e  y e a r s  o f  in v e s tm e n t  in  eq u ip m en t o f  
m id w if e ,
E25 i s  th e  v a lu e  f o r  f i v e  y e a r s  o f  in v e s tm e n t  in  eq u ip m en t o f  CHWs, 

T o t a l  o p e r a t in g  c o s t
The t o t a l  o p e r a t in g  c o s t  i s  TOC, and i t s  e q u a t io n  i s  th e  

f o l l o w i n g :
TOC = ร̂  + Rj + Sp  ̂ + + Opj + F i j .
W here:

ร5 i s  th e  s a l a r y  o f  m id w ife  p e r  commune f o r  5 y e a r s ,
Rj i s  th e  c o s t  f o r  r e t r a i n i n g  CHWs e a c h  y e a r  d u r in g  5 y e a r s ,
Spj i s  th e  c o s t  o f  s u p e r v i s i o n  o f  CHWs p e r  y e a r  d u r in g  5 y e a r s ,
Mj i s  th e  c o s t  o f  t o o l s  o f  m anagem ent d u r in g  5 y e a r s ,
ORj i s  th e  o p p o r t u n i t y  c o s t  f o r  CHWs p e r  comnune f o r  5 y e a r s ,
F ij  i s  th e  c o s t  o f  f i n a n c i a l  i n c e n t i v e s  t o  CHWS p e r  commune f o r  5 
y e a r s .

How a r e  th e  c o s t s  c a l c u l a t e d ?
i . V a lu e  o f  th e  in v e s tm e n t  f o r  th e  f i r s t  5 y e a r s

-  V a lu e  o f  th e  in v e s tm e n t  in  t r a i n i n g  t h e  m id w iv e s , t r a i n e r s  o f  CHWs
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d u r in g  th e  f i r s t  f i v e  y e a r s  o f  th e  programme (T lj )
The m id w ife  t r a in e d  o n c e  f o r  CHWs’ t r a i n i n g  d o e s  n o t  n eed  to  b e  

t r a in e d  b e f o r e  r e t i r e m e n t .  We assu m e t h a t  th e  l i f e t i m e  o f  th e  
in v e s tm e n t  in  t r a i n i n g  th e  m id w ife  i s  e q u a l to  th e  le n g t h  o f  t im e  sh e  
h a s to  w ork . 30 y e a r s .  A ssu m in g  t h a t  th e  i n t e r e s t  r a t e  i s  10%, th e  
a n n u a l i z a t io n  f a c t o r  i s  a  ะ 0.1061 ( s e e  a n n u a l i z a t io n  t a b le  3 .1  in  
a p p e n d ix ) .

The v a lu e  f o r  t h e  f i r s t  5 y e a r s  o f  th e  in v e s tm e n t  in  t r a i n i n g  
th e  m id w ife  f o r  CHWs t r a i n i n g  and s u p e r v i s io n  i s :

T l5 = 5 * 0 .1 0 6 1  * T1
-  V a lu e  o f  in v e s tm e n t  in  t r a i n i n g  CHWs (T2^)

CHWs a r e  e x p e c t e d  t o  "work" f o r  t h e i r  com m unity f o r  5 y e a r s .  
A f t e r  th e  f i f t h  y e a r ,  t h e y  w i l l  b e  r e p la c e d  b y  o t h e r  v o l u n t e e r s .  S o , 
th e  in v e s tm e n t  in  t h e i r  t r a i n i n g  i s  assu m ed  to  h a v e  a l i f e t i m e  o f  ว 
y e a r s .  I f  th e  i n t e r e s t  r a t e  i s  10%, th e n  th e  a n n u a l i z a t io n  f a c t o r  i s  a = 0.263S  ( s e e  a n n u a l i z a t i o n  t a b l e  3 .1  in  a p p e n d ix ) .

The v a lu e  f o r  5 y e a r s  o f  th e  t r a i n i n g  o f  CHWs f o r  s im p le  
d i s e a s e s  c o n t r o l  a t  th e  v i l l a g e  l e v e l  i s  c a l c u l a t e d  th e  same way a s  
a b o v e  and i ร ะ

T2^ = 5 * 0 .2 6 3 8  * T2
-  V a lu e  o f  in v e s tm e n t  in  v i l l a g e s  a s s e m b l ie s  (Vj)

As th e  CHWs a r e  t o  b e  ren ew ed  a f t e r  th e  f i f t h  y e a r ,  o t h e r  
v i l l a g e s  a s s e m b l ie s  w i l l  b e  n e e d e d  t o  c h o o s e  th e  new o n e s .  We can  th e n  
assu m e th a t  th e  l i f e t i m e  o f  a v i l l a g e  a s s e m b ly  i s  5 y e a r s ;  i f  th e  
i n t e r e s t  r a t e  i s  10%, th e n  th e  a n n u a l i z a t i o n  f a c t o r  i s  a  :  0.263S.

The v a lu e  f o r  5 y e a r s  o f  th e  in v e s tm e n t  in  v i l l a g e s  a s s e m b l ie s  
f o r  c o n m u n it ie s  m o b i l i z a t i o n  i s  c a l c u l a t e d  th e  same way a s  a b o v e , and

v 5 = 5 * 0 .2 6 3 8  * V
-  V a lu e  o f  in v e s tm e n t  in  eq u ip m en t o f  m id w ife  (E lj )

The eq u ip m en t o f  m id w ife  i s  made o f  on e  m o t o r c y c le  and some 
w o rk in g  m a t e r ia l  su ch  a s  d e l i v e r y  in s tr u m e n ts  and o t h e r s .  A l l  t h i s  
eq u ip m en t i s  e x p e c t e d  t o  l a s t  f i v e  y e a r s .  A f t e r  t h i s  l i f e t i m e ,  i t  w i l l  
b e w o r t h le s s  t o  sp en d  t o  m a in t a in  i t ,  f o r  th e  eq u ip m en t w i l l  r e q u ir e  
much c o s t l y  r e p a ir s  and m a in te n a n c e . S o , a l l  t h i s  eq u ip m en t i s  p la n n e d  
t o  b e  ren ew ed  a t  th e  end  o f  th e  f i f t h  y e a r .  A ssu m in g an i n t e r e s t  r a t e  
= 10%, th e  a n n u a l i z a t io n  f a c t o r  i s  a  :  0.263S  ( s e e  a n n u a l i z a t io n  t a b le
3 .1  in  a p p e n d ix ) .

The v a lu e  f o r  5 y e a r s  o f  th e  eq u ip m en t o f  m id w ife  f o r  t r a i n i n g  
and s u p e r v i s in g  th e  CHWs f o r  s im p le  d i s e a s e s  c o n t r o l  a t  th e  v i l l a g e  
l e v e l  I S  drawn from  th e  a n n u a l i z a t i o n  t a b l e  3 .1  in  a p p e n d ix  and i s :  

E lj  = 5 * 0 .2 6 3 8  * E l
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-  V a lu e  o f  in v e s tm e n t  in  eq u ip m en t o f  CHWs (E 2j)
A ssu m in g  th e  l i f e t i m e  o f  th e  eq u ip m en t o f  CHWs 1 S 5  y e a r s  a s  e x p la in e d  
a b o v e , and i n t e r e s t  r a t e  = 10%; th e n  th e  a n n u a l i z a t io n  f a c t o r  i s  a  ะ0.2638.

The v a lu e  f o r  5 y e a r s  o f  th e  eq u ip m en t o f  CHWs f o r  s im p le  
d i s e a s e s  c o n t r o l  a t  th e  v i l l a g e  l e v e l  i s  c a l c u l a t e d  th e  same way a s  
a b o v e  and i s :

E2  ̂ = 5 * 0 .2 6 3 8  * E2
i i . V a lu e  o f  th e  o p e r a t in g  c o s t  f o r  th e  f i r s t  5 y e a r s
A ssu m in g  th a t  a l l  th e  o p e r a t in g  c o s t s  rem a in  c o n s t a n t  

(u n ch a n g ed ) e a c h  y e a r  d u r in g  th e  f i r s t  f i v e  y e a r s ,  th e  o p e r a t in g  c o s t  
d u r in g  5 y e a r s  f o r  e a c h  o f  th e  ite m s  a r e :
-  ร5 f o r  th e  s a l a r y  o f  m id w ife  p e r  commune f o r  5 y e a r s ,
-  f o r  r e t r a i n i n g  CHWs p e r  y e a r  p e r  commune f o r  5 y e a r s ,
- Spj for supervision of CHWs per year per commune for 5 years,
-  f o r  t o o l s  o f  m anagem ent p e r  commune f o r  5 y e a r s ,
-  Opj f o r  o p p o r t u n i t y  c o s t  f o r  CHW p e r  commune f o r  5 y e a r s ,
-  F ij  f o r  f i n a n c i a l  i n c e n t i v e  t o  CHWS p e r  commune f o r  5 y e a r s .

i i i . C o st o f  e a c h  o f  th e  11 ite m s  

A. I n v e s tm e n t  c o s t
1 -  C o st o f  t r a i n i n g  a m id w ife  t r a i n e r  o f  CHWs ( T l)

T1 = ( n l . d l . p l  + ท2 . d l . p 2  + n l . t l  + n i . a l  + n l . f l ) / 6 .
w h ere: t o t a l  p erd iem  f o r  m id w iv e s  = n l . d l . p l

t o t a l  p erd iem  f o r  t r a i n e r s  o f  m id w iv e s  = ท2 . d l . p 2  
t o t a l  t r a v e l  c o s t  f o r  m id w iv e s  = n l . t l  
t o t a l  a d m in i s t r a t io n  c o s t  f o r  m id w iv e s  t r a i n i n g  = n l . a l  
t o t a l  f i e l d  v i s i t  c o s t  f o r  m id w iv e s  t r a i n i n g  = n l . f l

2 -  C o st f o r  t r a i n i n g  o f  CHWs p e r  commune (T 2)
T2 = n 3 .d 2 .p 3  + ท4 .d 2 .p 4  + ท3 . t 2  + n 3 .a 2

w h ere: t o t a l  p erd iem  f o r  CHWs = ท3 .d 2 .p 3
t o t a l  p erd iem  f o r  t r a i n e r s  o f  CHWs = ท4 .d 2 .p 4
t o t a l  t r a v e l  c o s t  f o r  CHWs = ท3 . t 2
t o t a l  a d m in i s t r a t io n  c o s t  f o r  CHWs t r a i n i n g  = ท3 .a 2

3 -  C o st o f  v i l l a g e s  a s s e m b l i e s  p e r  commune (V)
V = h l . a s . n 5 . f l  * w a g e /h o u r  + h l . a s . n 6 . f l  * s a la r y /h o u r

w h ere: o p p o r t u n i t y  c o s t  f o r  p a r t i c i p a n t s  t o  th e  a s s e m b l ie s  
= h l . a s . n 5 . f l  * w age p e r  hou r
c o s t  o f  h e a l t h  p e r s o n n e l  = h l . a s . n 6 . f l  * s a la r y /h o u r

4 -  C o st o f  eq u ip m en t o f  m id w ife  p e r  commune ( E l)
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E l = m + e l
w h ere: m = c o s t  p e r  m o t o r c y c le

e l  = c o s t  o f  o t h e r  eq u ip m en t o f  m id w ife .
5 -  C o st o f  eq u ip m en t o f  CHWs p e r  commune (E 2)

E2 = ท3 .e 2
w h ere: n3 = number o f  CHWs t r a in e d

e 2  = c o s t  o f  eq u ip m en t p e r  CHW
B. O p e r a t in g  c o s t

6 -  S a la r y  o f  m id w ife  p e r  commune p e r  y e a r  (ร )
ร = s i .1 2  m onths

w h ere: s i  = m o n th ly  s a l a r y  o f  m id w ife .
F o r  t h i s  e x p e r im e n ta l  p h a s e ,  o n e  m id w ife  i s  co m m itted  p e r  

commune t o  ta k e  c a r e  e x c l u s i v e l y  o f  th e  CHWs programme in  a l l  th e  
v i l l a g e s .  But f o r  th e  com in g y e a r s ,  th e  CHWs programme w i l l  b e  
i n t e g r a t e d  in t o  th e  r o u t in e  a c t i v i t i e s  o r  t a s k s  o f  th e  p e r s o n n e l  o f  th e  
h e a l t h  c e n t r e ;  so  th a t  th e  s a la r y  t o  b e  c o n s id e r e d  th e n  w i l l  b e  th e  
s h a r e  o f  t im e  d e v o te d  t o  CHWs in  th e  d a i l y  t a s k  o f  th e  p e r s o n n e l .  T hat 
a l t e r n a t i v e  w i l l  b e  c o n s id e r e d  in  th e  m odel t o  b e  b u i l t .
7 -  R e t r a in in g  o f  CHWs (R)

R = r . d 2 . ท3 .p 3  + r . d 2 . ท ? .p4 + r . n 3 . t 3  + r .n 3 .a 3
w h ere: t o t a l  p erd iem  f o r  r e t r a in e d  = r . d 2 . ท3 .p 3

t o t a l  p erd iem  f o r  r e - t r a i n e r s  o f  CHWs -  r . d 2 . ท ? .p4
t o t a l  t r a v e l  c o s t  f o r  r e t r a i n i n g  CHWs = r . n 3 . t 3
t o t a l  a d m in i s t r a t io n  c o s t  f o r  CHWs r e t r a i n i n g  = r .n 3 .a 3 .

8 -  S u p e r v i s io n  o f  CHWs p e r  y e a r  (ร )
ร = n 8 .h 2 .w h  + ( t 4 . 1 2  m on th s)

w h ere: m anpower c o s t  o f  m id w ife  f o r  s u p e r v i s i o n  ะ n 8 .h 2 .w h
t r a n s p o r t  c o s t  p e r  y e a r  f o r  s u p e r v i s i o n  = t 4 .1 2  m o n th s.

9 -  T o o ls  o f  m anagem ent (M)
M = th e  y e a r l y  c o s t  o f  a l l  t o o l s  o f  m anagem ent n e e d e d  b y  th e  CHWs 

programme p e r  commune
1 0 -  O p p o r tu n ity  c o s t  o f  CHWs p e r  commune p e r  y e a r  (Op)

Op = ท3 . h 3 . 3 6 5 . d a i l y  w age
w h ere num ber o f  CHWs p e r  commune = ท3

a v e r a g e  t im e  p e r  d a y  f o r  CHWs’ t a s k s  = h 3 .

1 1 -  F in a n c ia l  i n c e n t i v e s  f o r  CHWS ( F i )  
F i = n 3 . f i
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w h ere: num ber o f  CHWs p e r  coiranune = ท3
y e a r l y  amount o f  f i n a n c i a l  i n c e n t i v e s  = f i .
The f i n a n c i a l  i n c e n t i v e s  t o  CHWs i s  n o t  y e t  o f f i c i a l .  I t  a p p l i e s  

in f o r m a l ly  in  some v i l l a g e s  and com m unes. As i t  h a s b een  assum ed  
e a r l i e r  t h a t  f i n a n c i a l  i n c e n t i v e s  i s  an  im p o r ta n t f a c t o r  a f f e c t i n g  th e  
number o f  p a t i e n t s  t r e a t e d  b y  CHWs p e r  y e a r ,  th e  v a lu e  o f  f i n a n c i a l  
i n c e n t i v e s  w i l l  be ad d ed  f o r  c o s t i n g  in p u t s  in  th e  a r e a s  w h ere i t  i s  
a p p l i e d ;  and t h i s  s h o u ld  b e ta k e n  i n t o  a c c o u n t  f o r  f u r t h e r  p o l i c y  
o p t io n s  b y  p o l i c y  m akers and h e a l t h  p la n n e r s  f o r  th e  n e x t  p la n n in g  o f  
g e n e r a l i z a t i o n  o f  CHWs program m e, i f  th e  l a t t e r  show s an y  p o s i t i v e  c o s t  
b e n e f i t .

T o t a l  c o s t  o f  m a la r ia  c o n t r o l

The t o t a l  c o s t  f o r  m a la r ia  c o n t r o l  d i f f e r s  from  o n e  commune to  
a n o t h e r ,  due t o  th e  d i f f e r e n t  num bers o f  CHWs p e r  commune ( s e e  t a b le
1 .5  in  a p p e n d ix ) .  The v a r i a t i o n  o f  c o s t s  i s  a l s o  due t o  th e  v a r i a t i o n  
o f  d i f f e r e n t  t y p e s  o f  c o s t s ,  e s p e c i a l l y  w h e th e r  th e  CHWs h ave f i n a n c i a l  
i n c e n t i v e s  o r  n o t .
5.4 Outcomes Analysis

The outcomes analysis will be done by two types of comparisons:

t h e  f i r s t  co m p a r iso n  i s  b e tw e e n  two g r o u p s  o f  com m unes, th e  f i r s t  
g ro u p  w it h  CHWs a t  th e  v i l l a g e  le v e lV  th e  se c o n d  g r o u p , n e ig h b o u r  
t o  th e  f i r s t ,  i d e n t i c a l  in  a l l  c h a r a c t e r i s t i c s  e x c e p t  f o r  th e  
e x p o s i t i o n  o f  th e  v i l l a g e r s  t o  th e  CHWs p er fo rm a n ce  in  m a la r ia  
c o n t r o l  ;
th e  s e c o n d  c o m p a r iso n  w i l l  b e  p e r fo r m e d  b e tw een  o n ly  e x p e r im e n ta l  
com m unes, th e  o n e s  w h ose  CHWs h a v e  an y  k in d  o f  fo rm a l rew a rd , and  
th e  o t h e r s  w h ose CHWs h a v e  no r e w a r d s .

T h is  w i l l  in v o lv e  h o u s e h o ld  s u r v e y  and s e c o n d a r y  d a ta  c o l l e c t i o n  
a t  h e a l t h  c e n t r e s  ( s e e  t o o l s  o f  d a t a  c o l l e c t i o n  in  s e c t i o n  5 . 8 , ) .

The o u tc o m e s  w i l l  b e  a n a ly z e d  ( i )  in  term s o f  b e n e f i t s  f o r  th e  
o u tc o m e s  w h ic h  can  b e c o n v e r t e d  i n t o  m oney te r m s , and ( i i )  in  term s o f  
e f f e c t i v e n e s s  f o r  th e  f i n a l  o u tc o m e s  ( h e a l t h  e f f e c t s )  w h ich  w i l l  rem ain  
in  n a t u r a l  u n i t s  ( e g .  num ber o f  d e a t h s  p r e v e n t e d ) .

T h is  s e c t i o n  i s  c o m p r ise d  o f  f i v e  s u b s e c t i o n s ,  r e s p e c t i v e l y :
-  e x p e c t e d  o u tc o m e s ,
-  e x p e c t e d  b e n e f i t s ,
-  c o s t  b e n e f i t  a n a l y s i s  m o d e l,
-  e x p e c t e d  h e a l t h  e f f e c t s ,
-  c o s t  e f f e c t i v e n e s s  a n a l y s i s  m o d e l.

5.4.1 Expected outcomes

The outcomes expected from the contribution of the CHWs in
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m a la r ia  c o n t r o l  a t  th e  v i l l a g e  l e v e l  a r e  th e  f o l l o w i n g s :
i .  th e  r e d u c t io n  o f  c o s t  f o r  t r e a t i n g  s im p le  m a la r ia  c a s e s  to

v i 1 l a g e r s ,
i i .  th e  r e d u c t io n  o f  i l l n e s s  t im e  b y  e a r l y  d i a g n o s i s  and prompt 

tr e a tm e n t  o f  s im p le  m a la r ia  c a s e s ,
i i i .  th e  in c r e a s e  in  t h e  number o f  m a la r ia  p a t i e n t s  t r e a t e d  in  th e  

o v e r a l l  commune w it h  CHWs, d u e t o  th e  r e d u c t io n  o f  non  
t r e a t m e n t ,  s e l f  t r e a tm e n t  and o t h e r  n o n -m e d ic a l t r e a t m e n t ,

i v .  th e  r e d u c t io n  o f  m a la r ia  s p e c i f i c  m o r b id it y  in  v i l l a g e s  and
communes e x p o s e d  t o  CHWs,

V .  th e  r e d u c t io n  o f  m a la r ia  s p e c i f i c  m o r t a l i t y  in  v i l l a g e s  and
communes e x p o se d  t o  CHWs,
O th er  e x p e c t e d  o u tc o m e s  in  v i l l a g e s  e x p o se d  to  CHWs’ p e r fo rm a n ce  

in  m a la r ia  c o n t r o l  (b u t n o t  e a s i l y  m e a su r a b le  and o r  v a lu a b le )  may b e:
v i . th e  r e d u c t io n  o f  th e  f lo w  o f  s im p le  m a la r ia  c a s e s  from  v i l l a g e s  to  

h e a l t h  c e n t r e s  and d i s t r i c t  h o s p i t a l s ,
v i i .  th e  r e d u c t io n  o f  th e  num ber o f  s e v e r e  c a s e s  o f  m a la r ia  a t  

h e a l t h  c e n t r e  an d  d i s t r i c t  h o s p i t a l  b y  e a r l y  d i a g n o s i s  and  
prom pt tr e a tm e n t  o f  s im p le  c a s e s  b y  CHWs in  v i l l a g e s .

5.4.2 Expected benefits

The f i r s t  t h r e e  o u tc o m e s  w i l l  b e  v a lu a t e d  a s  th e  b e n e f i t  o f  
CHWs’ p e r fo r m a n c e  in  m a la r ia  c o n t r o l  a t  th e  v i l l a g e  l e v e l .  T hey a r e  th e  
f o l l o w i n g s  ะ
(1 )  t h e  r e d u c t io n  o f  c o s t  f o r  t r e a t i n g  s im p le  m a la r ia  c a s e s  t o  

v i 1 l a g e r s ,

(2 )  th e  r e d u c t io n  o f  i l l n e s s  t im e  b y  e a r l y  d i a g n o s i s  and prompt 
tr e a tm e n t  o f  s im p le  m a la r ia  c a s e s ,

(3 )  th e  in c r e a s e  in  th e  number o f  m a la r ia  p a t i e n t s  t r e a t e d  in  th e  
o v e r a l l  commune w it h  CHWs, due t o  th e  r e d u c t io n  o f  non t r e a t m e n t ,  
s e l f  tr e a tm e n t  and o t h e r  n o n -m e d ic a l  t r e a t m e n t ,

T h is  s u b s e c t io n  o f  e x p e c t e d  b e n e f i t s  i s  d iv id e d  i n t o  f i v e  p a r t s :
-  v a l u a t i o n  o f  e x p e c t e d  b e n e f i t s ,
-  in f o r m a t io n  n e e d e d  f o r  v a l u a t i o n  o f  b e n e f i t s ,
-  a s s u m p t io n s  f o r  v a l u a t i o n  o f  b e n e f i t s ,
-  n o t a t i o n s ,
-  c a l c u l a t i o n  o f  th e  v a l u e s  o f  t h e  b e n e f i t s .
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1 . V a lu a t io n  o f  t h e  e x p e c t e d  b e n e f i t s
The v a lu e  o f  t o t a l  b e n e f i t  in c lu d e s  th e  t h r e e  f o l lo w in g

d i f f e r e n t  t y p e s  o f  b e n e f i t :
(1 )  r e d u c e d  c o s t  in c u r r e d  b y  m a la r ia  p a t i e n t s  t r e a t e d  in  th e  o v e r a l l  

commune w it h  CHWs ( b e n e f i t  1 ) ,
(2 )  v a lu e  o f  r e d u c e d  i l l n e s s  t im e  f o r  m a la r ia  p a t i e n t s  in  th e  o v e r a l l  

commune w it h  CHWs ( b e n e f i t  2 ) ,
(3 )  v a lu e  o f  a d d i t i o n a l  number o f  m a la r ia  p a t i e n t s  t r e a t e d  in  th e  

o v e r a l l  commune w it h  CHWs, w h ich  i n c l u d e s ,
* v a lu e  o f  p r e v e n t e d  c a s e s  from  non t r e a t m e n t ,
* v a lu e  o f  p r e v e n t e d  c a s e s  from  s e l f - t r e a t m e n t ,
* v a lu e  o f  p r e v e n t e d  c a s e s  from  non m e d ic a l t r e a t m e n t ,
( b e n e f i t  3 ) .

2 .  I n fo r m a t io n  n e e d e d  f o r  v a l u a t i o n  o f  b e n e f i t s
The m odel t o  b e  b u i l t  r e q u ir e s  some k ey  in f o r m a t io n  f o r  

v a l u a t i o n  o f  th e  b e n e f i t s .  The p o p u la t io n  o f  th e  com m unes, a s  w e l l  a s  
o t h e r  s p e c i f i c  in f o r m a t io n  r e l a t e d  t o  e a c h  ty p e  o f  b e n e f i t  m ust b e  
known a b o v e  a s  f o l l o w s :
(1) Reduced cost incurred by malaria patients treated in the overall 

commune with CHWs ( b e n e f i t  1 ) ,
a .  In  v i l l a g e s  w ith o u t  CHWs
-  r a t i o  o f  c a s e s  o f  m a la r ia  in  a y e a r  o v e r  t o t a l  p o p u la t io n  o f  th e  
commune,
-  number o f  c a s e s  t r e a t e d  in  d i s t r i c t  h o s p i t a l ,  h e a l t h  c e n t r e ,
-  tr e a tm e n t  c o s t  p e r  c a s e  (d r u g s  and o t h e r s )  in  d i s t r i c t  h o s p i t a l ,  
h e a l t h  c e n t r e ,
-  number o f  a cco m p a n y in g  p e r s o n s  p e r  c a s e ,
-  o t h e r  e x p e n s e s  ( t r a v e l  + fo o d )  p e r  c a s e .
b . In  v i l l a g e s  w it h  CHWs
-  th e  in f o r m a t io n  a s  a b o v e , p lu s :
-  number o f  c a s e s  t r e a t e d  b y  CHWs,
-  tr e a tm e n t  c o s t  p e r  c a s e  (d r u g s  and o t h e r s )  a t  CHWs.
(2) Value of reduced illness time for malaria patients in the overall 

commune with CHWs ( b e n e f i t  2 ) ,
M a la r ia  home i l l n e s s  p a t i e n t s  a r e  assum ed t o  l o s e  p r o d u c t iv e  

t im e  e q u iv a le n t  t o  th e  d u r a t io n  o r  le n g t h  o f  th e  i l l n e s s ,  and  
h o s p i t a l i z e d  m a la r ia  p a t i e n t s  l o s e  p r o d u c t iv e  tim e  e q u iv a le n t  to  th e  
t im e  s p e n t  in  h o s p i t a l .  F o r  c h i l d r e n ,  i t  i s  assu m ed  t h a t  o n e  a d u l t  w i l l  
b e in  a t t e n d a n c e  f o r  th e  d u r a t io n  o f  th e  h o s p i t a l  s t a y .  U s u a l ly ,  an  
a d u l t  c a r e t a k e r  r em a in s  w it h  a h o s p i t a l i z e d  a d u l t  p a t i e n t  a s  w e l l .  
A c c o r d in g  to  E t t l i n g  and S h ep ard  ( 1 9 9 1 , 2 1 7 ) ,  in  a d d i t i o n  a f t e r  th e  
h o s p i t a l i z a t i o n ,  a d u l t  m a la r ia  p a t i e n t  i s  assu m ed  to  e n t a i l  3 d a y s  o f  
work l o s t  a t  hom e, w h i l e  f o r  c h i l d  c a s e s ,  th e  p r o d u c t io n  l o s s  i s
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assu m ed  t o  b e  1 d a y  o f  a d u l t  t im e  s p e n t  in  c a r in g  f o r  th e  s i c k  c h i l d  a t  
home.

M o reo v er , t h e r e  a r e  two p e r io d s  in  th e  i l l n e s s  t im e  o f  an a d u l t :  
a t im e  d u r in g  w h ich  th e  p a t i e n t  c a n n o t p er fo rm  h i s / h e r  u s u a l  t a s k  a s  
u s u a l ,  a ssu m ed  t o  b e 50 % o f  d ay  l o s t ,  and a  t im e  t h e  p a t i e n t  ca n n o t  
p er fo rm  a t  a l l  h i s / h e r  u s u a l  t a s k ,  t h a t  i s  100% o f  d a y  l o s t  ( E t t l i n g  
and o t h e r s ,  1 9 9 4 , 7 7 ) .

T h u s , t h e  in f o r m a t io n  r e q u ir e d  t o  c a l c u l a t e  t h e  c o s t  o f  i l l n e s s  
t im e  a r e :

number o f  
num ber o f  
number o f  
l e n g t h  o f

home m a la r ia  c a s e s  p e r  coninune in  o n e  y e a r ,  
a d u l t  home m a la r ia  c a s e s  in  a y e a r ,  
c h i ld r e n  home m a la r ia  c a s e s  in  a y e a r ,  
home i l l n e s s  p e r  c a s e ;

number o f  
number o f  
number o f  
l e n g t h  o f

h o s p i t a l i z e d  c a s e s  o f  m a la r ia ,  
a d u l t  h o s p i t a l i z e d  m a la r ia  c a s e s  in  a  y e a r ,  
c h i l d r e n  h o s p i t a l i z e d  m a la r ia  c a s e s  in  a  y e a r ,  
h o s p i t a l  s t a y  p e r  c a s e .

(3 ) V alue o f  a d d it io n a l number o f  m alaria  p a t ie n ts  tr e a te d  in  the  
o v e r a ll  cofinune w ith  CHWs ( b e n e f i t  3 ) ,  w h ic h  in c lu d e s :

* v a lu e  o f  p r e v e n t e d  c a s e s  from  n on  t r e a t m e n t ,
* v a lu e  o f  p r e v e n t e d  c a s e s  from  s e l f - t r e a t m e n t ,
* v a lu e  o f  p r e v e n t e d  c a s e s  from  n o n -m e d ic a l  t r e a t m e n t ,
In  v i l l a g e s ,  n o t  a l l  c a s e s  o f  m a la r ia  a r e  t r e a t e d .  A s tu d y  o f  

th e  s o u r c e s  o f  c a r e  fo u n d  t h a t  5% o f  d i s e a s e s  a t  th e  v i l l a g e  l e v e l  a r e  
n o t  a t  a l l  t r e a t e d  f o r  many r e a s o n s ,  in c lu d in g  f i n a n c i a l  and  
g e o g r a p h ic a l  a c c e s s i b i l i t y ,  b e l i e f s ,  e t c .  (A lih o n o u , H ounye and o t h e r s ,  
1 9 9 4 ) .  Among t h o s e  t r e a t e d ,  th e  s o u r c e s  o f  t r e a tm e n t  a r e  v a r io u s :  s e l f  
tr e a tm e n t  w i t h  m ark et d r u g , t r a d i t i o n a l  m e d ic in e ,  f r i e n d / p a r e n t  a d v ic e ,  
e x o r c is m , p r a y e r s  e t c .  And i t  had b e e n  p r o v e d  t h a t  a l l  t h o s e  s o u r c e s  o f  
tr e a tm e n t  a r e  m ore e x p e n s iv e  th a n  CHWs who p r e s c r i b e  o n ly  e s s e n t i a l  
d r u g s .  S o , th e  p r e s e n c e  o f  CHWs in  th e  v i l l a g e s  o f  e x p e r im e n ta l  
communes w o u ld  b r in g  th e  s e r v i c e  p o in t  c l o s e  t o  th e  p o t e n t i a l  p a t i e n t s .  
T h u s, s e l f  t r e a t m e n t ,  n on  t r e a t m e n t ,  and non m e d ic a l  s o u r c e s  o f  
tr e a tm e n t  b e c a u s e  o f  i n a c c e s s i b i l i t y  o f  s e r v i c e  a r e  e x p e c t e d  to  be  
r e d u c e d . As a  r e s u l t ,  th e  number o f  p a t i e n t s  t r e a t e d  in  th e  o v e r a l l  
communes w it h  CHWs i s  e x p e c t e d  to  b e  h ig h e r  th a n  t h a t  o f  communes 
w ith o u t  CHWs.

The in f o r m a t io n  n e e d e d  t o  v a lu e  t h e  s a v in g s  f o r  a d d i t i o n a l  
number o f  p a t i e n t s  t r e a t e d  a r e :
-  number o f  no tr e a tm e n t  o v e r  t o t a l  number o f  m a la r ia  c a s e s  in  th e  
commune f o r  on e  y e a r ,
-  number o f  s e l f  t r e a tm e n t  

c o s t  p e r  s e l f  t r e a t m e n t ,



-  num ber o f  n o n -m e d ic a l t r e a t m e n t ,  
c o s t  p e r  n o n -m e d ic a l t r e a t m e n t .

3 .  A ssu m p tio n s  f o r  v a l u a t i o n  o f  b e n e f i t s
The f o l l o w i n g s  a r e  th e  n e c e s s a r y  a s s u m p tio n s  f o r  v a lu a t in g  th e  

b e n e f i t s  on  th e  b a s i s  o f  th e  r e q u ir e d  in f o r m a t io n  o f  th e  s e c t i o n  a b o v e:
-  A l l  t h e  c h a n g e s  in  m a la r ia  m o r b id i t y  and m o r t a l i t y  o f  t h e  v i l l a g e r s  
in  e x p e r im e n t a l  communes a r e  due t o  t h e  a c t i o n s  o f  CHWs.
-  S e l f  tr e a tm e n t  and o t h e r  n o n -m e d ic a l t r e a tm e n t  o f  m a la r ia  c a s e s  
d ep en d  o n  h e a l t h  s e e k in g  b e h a v io u r  o f  v i l l a g e r s .
-  O n ly  a d u l t s  (> 15 y e a r s  o ld )  in  h o u s e h o ld s  a r e  assu m ed  t o  be
e c o n o m ic a l ly  a c t i v e ,  a l t h o u g h  i t  i s  known t h a t  some c h i ld r e n  u n d er  15 
can  c o n t r i b u t e  t o  c e r t a i n  e x t e n t  t o  th e  h o u s e h o ld  in co m e.
-  A l l  a d u l t s  a r e  e c o n o m ic a l ly  a c t i v e  365 d a y s  p e r  y e a r .
-  In  c a s e  o f  no tr e a tm e n t  f o r  m a la r ia ,  i l l n e s s  t im e  i s  assu m ed  to  be  
e q u iv a le n t  t o  th e  le n g t h  o f  h o s p i t a l  s t a y .

4 .  N o t a t io n  f o r  v a l u a t i o n  o f  o u tco m es
Commune w i t h  CHW = (CHW+) in  s u b s c r ip t  
Commune w ith o u t  CHW = (CHW-) in  s u b s c r ip t  
T o t a l  B e n e f i t  (B)
B e n e f i t  1 = ( B l)
B e n e f i t  2 = (B 2)
B e n e f i t  3 = ( B 3 ) .
(1 ) Reduced c o s t  incurred  by s a la r ia  p a t ie n ts  tr e a te d  in  the o v e r a ll  

commune w ith  CHWs ( B l ) :
r a t i o  o f  c a s e s  o f  m a la r ia  in  a  y e a r  ( r l ) ,  
num ber o f  c a s e s  t r e a t e d  b y  CHWs ( r 2 ) ,  
num ber o f  c a s e s  t r e a t e d  in  h e a l t h  c e n t r e  ( r 3 ) ,  
num ber o f  c a s e s  t r e a t e d  in  d i s t r i c t  h o s p i t a l  ( r 4 ) ,
t r e a tm e n t  c o s t  p er  c a s e ,  d ru g s  and o t h e r s  ( t l ) ,  
tr e a tm e n t  c o s t  p e r  c a s e  t r e a t e d  b y  CHWs ( t 2 ) ,  
t r e a tm e n t  c o s t  p e r  c a s e  t r e a t e d  in  h e a l t h  c e n t r e  ( t 3 ) ,  
t r e a tm e n t  c o s t  p e r  c a s e  t r e a t e d  in  d i s t r i c t  h o s p i t a l  ( t 4 ) ,
number o f  a cco m p a n y in g  p e r s o n s  p e r  c a s e  ( n l ) ,  
o t h e r  e x p e n s e s  ( t r a v e l  + fo o d )  p e r  c a s e  ( o ) ,  
num ber o f  d a y s  n e c e s s a r y  t o  b e  a cco m p a n ied  (ท2 ) .

(2 ) Value o f  reduced i l l n e s s  tim e fo r  m alaria  p a t ie n ts  in  the o v e r a ll  
commune w ith  CHWs (B 2 ):

num ber o f  home m a la r ia  c a s e s  in  a  y e a r  ( r 5 )
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num ber o f  a d u lt  home m a la r ia  c a s e s  in  a  y e a r  ( r 6 )  
number o f  c h i ld r e n  home m a la r ia  c a s e s  in  a  y e a r  ( r 7 )  
l e n g t h  o f  home i l l n e s s  (1 1 )
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number o f  
number o f  
number o f  
l e n g t h  o f

h o s p i t a l i z e d  m a la r ia  c a s e s  ( r 8 )  
a d u l t  h o s p i t a l i z e d  f o r  m a la r ia  in  on e  y e a r  ( r 9 )  
c h i ld r e n  h o s p i t a l i z e d  f o r  m a la r ia  in  on e  y e a r  (r lO )  
h o s p i t a l  s t a y  (1 2 )

num ber o f  d a y s  o f  no w ork a t  a l l  (w l)
number o f  d a y s  o f  l e s s  w ork (พ2)
a v e r a g e  d a i l y  w age o r  in com e o f  an  a d u l t  ( y ) .

(3 ) Value o f  a d d it io n a l number o f  m alaria  p a t ie n ts  trea ted  in  the 
o v e r a ll  commune w ith  CHWs ( B 3 ) ,  w h ich  in c lu d e s :

* v a lu e  o f  p r e v e n te d  c a s e s  from  non t r e a t m e n t ,
* v a lu e  o f  p r e v e n te d  c a s e s  from  s e l f - t r e a t m e n t ,
* v a lu e  o f  p r e v e n t e d  c a s e s  from  n o n -m e d ic a l t r e a t m e n t ,

num ber o f  no tr e a tm e n t  ( r l l )  
number o f  s e l f  t r e a tm e n t  ( r l 2 )  
c o s t  p e r  s e l f  tr e a tm e n t  ( c l )
number o f  n o n -m e d ic a l tr e a tm e n t  ( r l 3 )  
c o s t  p e r  n o n -m e d ic a l tr e a tm e n t  ( c 2 ) .

5 .  C a lc u la t io n
a . V a lu e  o f  e a c h  ty p e  o f  b e n e f i t

(1 ) Reduced c o s t  incurred by m alaria  p a t ie n t s  tr e a te d  in  the o v e r a ll  
commune w ith  CHWs (B e n e fit  1 ) ,

t o t a l  t r e a tm e n t  c o s t  b y  CHWs ( t t c c )  
t t c c  = r 2 . t 2
c o s t  o f  a cco m p a n y in g  p e r s o n ( s )  ( c o a p )  
co a p  = ( n l . o )  + ( n l~ n 2 .y )
t o t a l  t r e a tm e n t  c o s t  b y  h e a l t h  c e n t r e  ( t t c h )  
t t c h  = ( r 3 . t 3 ) + coap
t o t a l  t r e a tm e n t  c o s t  b y  d i s t r i c t  h o s p i t a l  ( t t c d )  
t t c d  = ( r 4 . t 4 )  + coap
B1 = ( t t c h  + t t c d ) ^  -  ( t t c h  + t t c d  + t t c c ) ^
( 2 )  Value o f  reduced i l l n e s s  tim e fo r  m alaria  p a t ie n ts  in  the o v e r a ll  

commune w ith  CHWs (B e n e fit  2 ) ,
number o f  w ork d a y s  l o s s  (พ3) =

d a y s  l o s t  f o r  a d u l t  home i l l n e s s  in  th e  h o u s e h o ld  
( r 6 .w l )  + ( r 6 . 1 / 2 . พ2 ) )
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+ d a y s  l o s t  f o r  c h i l d r e n  home i l l n e s s  in  th e  h o u s e h o ld  
r 7 . 11

+ d a y s  l o s t  f o r  a d u l t  h o s p i t a l  i l l n e s s  in  th e  h o u s e h o ld  
2 r 9 .1 2  + r 9 .3  d a y s

+ d a y s  l o s t  f o r  c h i l d r e n  h o s p i t a l  i l l n e s s  in  th e  h o u s e h o ld  
r i o .1 2  + r i o .1  d a y .

V a lu e  o f  d a y s  o f  work l o s s  (พ ); พ ะ: พ3 . y

B2 = พ0 ^  -  พ ^
(3 ) Value o f  a d d it io n a l number o f  m alaria  p a t ie n ts  trea ted  in  the  

o v e r a ll  commune w ith  CHWs (B e n e fit  3 ) ,  w h ich  i n c l u d e s ,
* v a lu e  o f  p r e v e n te d  c a s e s  from  n on  t r e a tm e n t ,
* v a lu e  o f  p r e v e n t e d  c a s e s  from  s e l f - t r e a t m e n t ,* v a lu e  o f  p r e v e n te d  c a s e s  from  n o n -m e d ic a l t r e a t m e n t .

num ber o f  work d a y s  l o s t  f o r  non  tr e a tm e n t  o f  m a la r ia  (พ4 )
(a s su m in g  e a c h  c a s e  l o o s e s  a s  lo n g  a s  le n g t h  o f  h o s p i t a l  s t a y ,  12)
พ4 = r  11T12
c o s t  o f  non  tr e a tm e n t  ( c o n t )  
c o n t  = r l l . 1 2 .y
c o s t  o f  s e l f  tr e a tm e n t  ( c o s t )  
c o s t  = r l 2 . c l
c o s t  o f  n o n -m e d ic a l t r e a tm e n t  (conm ) 
conm = r l 3 . c 2
B3 = (con t + c o s t  + co n m )^  -  (con t + c o s t  + conm)C}(fc+

b . V a lu e  o f  T o t a l  B e n e f i t

T o t a l  B e n e f i t  (B ) o f  CHWs’ p e r fo r m a n c e  im p act in  m a la r ia  c o n t r o l  
a t  th e  v i l l a g e  l e v e l  s i n c e  th e  la u n c h in g  o f  th e  programme in  
e x p e r im e n ta l  communes i s  th e  sum m ation  o f  a l l  t h r e e  b e n e f i t s  c a l c u l a t e d  
a b o v e  a s  f o l l o w s :

B ะ: B1 + B2 + B3
5 .4 .3  C o st-b e n e fit  a n a ly s is  model

The c o s t  b e n e f i t  a n a l y s i s  w i l l  b e  p er fo rm ed  t o  ju d g e  w h e th e r  o r  
n o t  i t  i s  w o rth  im p le m e n tin g  su c h  a program m e. The b e h a v io u r  o f  th e  
b e n e f i t  w i l l  b e  a n a ly z e d  f o r  th e  commune w h ich  c o s t  in c lu d e s  th e  
f i n a n c i a l  rew a rd s t o  th e  CHWs. The c o s t  in  su ch  coranunes w ou ld  b e  
h ig h e r  The b e n e f i t  in  t h o s e  communes i s  e x p e c t e d  t o  b e  h ig h e r  th a n  in  
e x p e r im e n ta l  communes w i t h  no f i n a n c i a l  rew a rd s to  CHWs.

The f o l l o w i n g s  a r e  a  c o u p le  o f  a s s u m p tio n s  t h a t  ca n  s t r e n g t h e n
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t h i s  e q u a t io n :

c o s t s  o f  in p u t s  and v a l u a t i o n  o f  o u tc o m e s  o f  CHWs’ im pact in  
m a la r ia  c o n t r o l  s h o u ld  b e  d on e w i t h in  a t im e  fram e t o  b e  d e f in e d  
f o r  th e  lo n g  run ( > 5 y e a r s )  t o  a l lo w  c h a n g e s  w h ic h  ca n n o t o c c u r  in  
s h o r t  run (< 5 y e a r s ) ;
The c o s t i n g  o f  in v e s tm e n t  c o s t  and t h e  o p e r a t in g  c o s t  s h o u ld  
c o n s id e r  th e  i n f l a t i o n  r a t e .

The c o s t  v e r s u s  b e n e f i t  o f  th e  p r e s e n t  CHWs programme w i l l  be  
a n a ly z e d  in  tw o w ays:

b e n e f i t  c o s t  r a t i o  o f  th e  CHWs p r o j e c t ,  
n e t  p r e s e n t  v a lu e  o f  th e  CHWs p r o j e c t .

1 . The B e n e f i t  C o st R a t io
The e q u a t io n  f o r  th e  e s t i m a t i o n  o f  b e n e f i t  c o s t  r a t i o  i s :

B/C = B e n e fit  Cost r a t io

The m ain  e q u a t io n  i s  th e  e s t i m a t i o n  o f  b e n e f i t  c o s t  r a t i o  on  
c o s t  b e n e f i t  a n a l y s i s  c o n c e p t .  The r a t i o  s h o u ld  b e  g r e a t e r  o r  e q u a l t o  
on e  (B /C  > 1 ) .  The h ig h e r  th e  r a t i o  i s ,  th e  b e t t e r  i s  th e  program m e.

2 .  The N et P r e s e n t  V a lu e
The c o s t  b e n e f i t  a n a l y s i s  can  b e  d on e a l s o  b y  c a l c u l a t i n g  th e  

n e t  p r e s e n t  v a lu e  w it h  th e  f o l l o w i n g  fo r m u la :

B-C = Net P resen t Value

The n e t  p r e s e n t  v a lu e  (NPV) s h o u ld  b e  g r e a t e r  o r  e q u a l t o  z e r o  
(B-C > 0 ) .  The h ig h e r  th e  NPV i s ,  th e  b e t t e r  i s  th e  program m e.

5 .4 .4  Expected h e a lth  e f f e c t s  or e f f e c t iv e n e s s
T h is  s u b - s e c t i o n  i s  d iv id e d  i n t o  4 p a r t s :

-  i n d i c a t o r s  f o r  e f f e c t i v e n e s s  a n a l y s i s ,
-  a s su m p tio n  f o r  a n a ly z in g  t h e  h e a l t h  e f f e c t s ,
-  in f o r m a t io n  n e e d e d  f o r  a n a ly z in g  th e  h e a l t h  e f f e c t s ,
-  c a l c u l a t i o n .

1 . I n d ic a t o r s  f o r  e f f e c t i v e n e s s  a n a l y s i s
The f o l l o w i n g  e x p e c t e d  f i n a l  o u tc o m e s  o r  h e a l t h  e f f e c t s  w i l l  b e  

a n a ly z e d  a s  th e  e f f e c t i v e n e s s  o f  CHWs’ p e r fo r m a n c e  in  m a la r ia  c o n t r o l  
a t  th e  v i l l a g e  l e v e l  in  e x p e r im e n ta l  communes:
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(1 )  r e d u c t io n  o f  m a la r ia  s p e c i f i c  m o r b id i t y  in  v i l l a g e s  and coalm ines
e x p o s e d  t o  CHWs,

(2 )  r e d u c t io n  o f  m a la r ia  s p e c i f i c  m o r t a l i t y  in  v i l l a g e s  and conm unes 
e x p o s e d  t o  CHWs.

2 . A ssu m p tio n  f o r  a n a ly z in g  th e  h e a l t h  e f f e c t s
I t  i s  assu m ed  t h a t  a l l  th e  c h a n g e s  in  m a la r ia  m o r b id ity  and  

m o r t a l i t y  o f  th e  v i l l a g e r s  in  e x p e r im e n ta l  communes a r e  due t o  th e  
a c t i o n s  o f  CHWs.

3 .  I n fo r m a t io n  n e e d e d  f o r  a n a ly z in g  th e  h e a l t h  e f f e c t s
(1) R eduction o f  m alaria  s p e c i f i c  m orb id ity  in  communes exposed to  

CHWs:
-  p o p u la t io n  o f  e x p e r im e n ta l  commune PiE^)
-  p o p u la t io n  o f  c o n t r o l  commune p ^ )
-  num ber o f  m a la r ia  c a s e s  d e t e c t e d  m o n th ly  d u r in g  12 m onths o f  f o l lo w  
up in  th e  sa m p le  o f  h o u s e h o ld s  in  e x p e r im e n ta l  communes (mEj, mEj, mEj, 
. . . ,  mEj2 ) ,  w h ere mEj i s  t h e  number o f  m a la r ia  c a s e s  in  e x p e r im e n ta l  
commune f o r  th e  i th m onth o f  th e  s u r v e y .
-  number o f  m a la r ia  c a s e s  d e t e c t e d  m o n th ly  d u r in g  12 m on th s o f  f o l l o w  
up in  th e  sa m p le  o f  h o u s e h o ld s  in  c o n t r o l  conm unes (mCj, mC,, mCj, . . . ,  
mC.2 ) ,  w h ere  mC i s  th e  number o f  m a la r ia  c a s e s  in  c o n t r o l  commune f o r  
th e  1th m onth o f  th e  s u r v e y .
(2) Reduction o f  m alaria  s p e c i f i c  m o r ta lity  in  communes exposed to  

CHWs:
-  number o f  m o n th ly  d e a t h s  from  m a la r ia  d e t e c t e d  d u r in g  12 m onths o f  
f o l l o w  up in  th e  sa m p le  o f  h o u s e h o ld s  in  e x p e r im e n ta l  conm unes (MEj, 
ME ,̂ MEj, . . . ,  MEj2 ) ,  w h ere  MEj i s  th e  num ber o f  d e a th s  from  m a la r ia  in  
e x p e r im e n ta l  commune f o r  th e  i lh m onth o f  th e  s u r v e y .
-  num ber o f  m o n th ly  d e a t h s  from  m a la r ia  d e t e c t e d  d u r in g  12 m onths o f  
f o l l o w  up in  t h e  sam p le  o f  h o u s e h o ld s  in  c o n t r o l  communes (MCj, MCj, MCj, 
. . . ,  MCj2 ) ,  w h ere MC- i s  th e  number o f  d e a t h s  from  m a la r ia  in  c o n t r o l  
commune f o r  th e  i th m onth o f  th e  s u r v e y .

4 .  C a lc u la t io n
(1) Number of malaria cases prevented
-  Number o f  m a la r ia  c a s e s  in  e x p e r im e n ta l  commune mtE^) 

m ( Ê  ) = L mEf = mEj + mEj + mEj + . . .  + mEj2 .
-  Number o f  m a la r ia  c a s e s  in  c o n t r o l  commune (mCt ) 

m (ct ) = X mCj = mC1 + mCj + mCj + . . .  + mCj2 .
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[ท(Ct )
NUMBER CASES PREVENTED = [ ----------- ------- * P ( E j ]  -  m (K ) .

P(Ct )
The e f f e c t i v e n e s s  o f  m a la r ia  c o n t r o l  b y  CHW a t  th e  v i l l a g e  l e v e l  

r e g a r d in g  m a la r ia  s p e c i f i c  m o r b id i t y  i s  e q u a l t o  th e  Number o f  c a s e s  o f  
m a la r ia  p r e v e n te d  in  e x p e r im e n ta l  communes (£ 1 ) com pared to  c o n t r o l  
communes ( c t ) .
(2 ) Number o f  d eath s from m alaria  avoided
-  Number o f  d e a th s  from  m a la r ia  in  e x p e r im e n ta l  commune MlEj.)

M(£1) = X ME,; = ME1 + ME, + ME3 + . . .  + MEj 2 .
-  Number o f  d e a th s  from  m a la r ia  in  c o n t r o l  commune M( c t )

M(Ct ) = I  MC- = MCj + MCj + MCj + . . .  + Mq2 .
M(Ct )

NUMBER DEATHS AVERTED = [ ------------- --* P ( R ) ]  -  M (K )
P(Ct )

The e f f e c t i v e n e s s  o f  m a la r ia  c o n t r o l  b y  CHW a t  t h e  v i l l a g e  l e v e l  
r e g a r d in g  m a la r ia  s p e c i f i c  m o r t a l i t y  i s  e q u a l t o  th e  Number o f  d e a th s  
from  m a la r ia  a v e r t e d  in  e x p e r im e n ta l  communes (£ 1 ) com pared  t o  c o n t r o l  
communes ( c t )

5 .4 .5  C o s t -e f fe c t iv e n e s s  a n a ly s is  model
The c o s t  and e f f e c t i v e n e s s  e q u a t io n  f o r  th e  c o s t  e f f e c t i v e n e s s  

a n a l y s i s  i s :

C/E = Cost E f fe c t iv e n e s s  r a t io

The c o s t  e f f e c t i v e n e s s  a n a l y s i s  o f  t h e  programme i s  c a l c u l a t e d  
in  n a t u r a l  u n i t  a s  shown b y  th e  f o l l o w i n g  e q u a t io n s :
(i) Regarding malaria morbidity,

T o t a l  C o st
C o st e f f e c t i v e n e s s  r a t i o  = -------------------------------------------

Number c a s e s  p r e v e n te d
(ii) Regarding malaria mortality,

T o t a l  C o st
C o st e f f e c t i v e n e s s  r a t i o  = -------------------------------------------

Number d e a t h s  a v e r t e d
The h e a l t h  e f f e c t s  w i l l  b e  a n a ly z e d  s p e c i f i c a l l y  f o r  th e  

communes w h ich  c o s t  in c lu d e s  th e  f i n a n c i a l  rew a rd s t o  th e  CHWs. The 
c o s t  in  su c h  communes w o u ld  b e h ig h e r .  The number o f  u n i t s  o f  h e a l t h
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e f f e c t s  (num ber o f  m a la r ia  c a s e s  p r e v e n t e d  and number o f  d e a t h s  from  
m a la r ia  a v e r t e d )  in  t h o s e  communes i s  e x p e c t e d  t o  b e  h ig h e r  th a n  in  
e x p e r im e n ta l  corranunes w i t h  no f i n a n c i a l  rew a rd s t o  CHWs. L ik e w is e ,  th e  
c o s t  p e r  u n i t  o f  e f f e c t i v e n e s s  w o u ld  b e  lo w er  in  e x p e r im e n ta l  communes 
w it h  f i n a n c i a l  rew a rd s t o  th e  CHWs th a n  in  e x p e r im e n ta l  communes w ith  
no f i n a n c i a l  rew a rd s t o  CHWs.
5 .5  U nit o f  A n a ly sis  o f  Cost and Outcomes A n alysis

The u n i t  o f  a n a l y s i s  f o r  c o s t  and o u tco m es a n a l y s i s  i s  th e  
commune l e v e l  w h ich  in c lu d e s  an  a v e r a g e  number o f  8 - 1 2  v i l l a g e s  ( t h e  
h e a l t h  c e n t r e  o f  th e  commune c o v e r s  a l l  th e  v i l l a g e s  in  th e  com n u n e).
5 .6  P op u lation  and Sampling

5 .6 .1  Household survey fo r  outcomes d ata  c o l le c t io n
The t a r g e t  p o p u la t io n  f o r  th e  h o u s e h o ld  s u r v e y  i s  th e  w h o le  

p o p u la t io n  o f  th e  c o u n t r y .  The s t u d y  p o p u la t io n  i s  th e  p o p u la t io n  o f  
th e  s i x  d i s t r i c t s  in v o lv e d  in  th e  CHWs prograjim e: th e  members o f  th e  
h o u s e h o ld s  o f  a l l  th e  e x p e r im e n t a l  communes (w ith  CHWs), and a l s o  th e  
h o u s e h o ld s  o f  n e ig h b o u r in g  communes ( w ith o u t  CHWs). The sa m p le  s i z e  f o r  
th e  e x p e r im e n ta l  communes i s  N, c a l c u l a t e d  a s  f o l l o w s :

N =
Z2J * p * q 

d 2
w h ere  ะ
-  N i s  t h e  d e s i r e d  sa m p le  s i z e ;
-  p i s  th e  v a r i a b i l i t y  o f  c h a r a c t e r i s t i c  t o  be m ea su red  in  th e

p o p u la t io n ;  h e r e ,  i t  i s  th e  maximum e x p e c t e d  p r e v a le n c e  o f  m a la r ia ;
-  q i s  th e  p e s s i m a t i c  v a l u e ,  and i s  o b t a in e d  b y  1 m in u s p;
-  d i s  th e  maximum m a rg in  o f  e r r o r  t o l e r a t e d  o r  d e g r e e  o f  a c c u r a c y

r e q u ir e d ;
-  Zj i s  th e  d e g r e e  o f  c o n f id e n c e  (o d d s  r a t i o )  w h ic h  i s  r e q u ir e d  t o

b e  w i t h in  th e  s p e c i a l  r a n g e  ± d . A v a lu e  o f  z = 2 o r  z = 1 .9 6  
i s  o f t e n  c h o se n  s i n c e  t h i s  p r o v id e s  a d e g r e e  o f  c o n f id e n c e  
e q u a l t o  od d s o f  19 t o  1 . T h is  i s  t e c h n i c a l l y  term ed  a  95% 
c o n f id e n c e  i n t e r v a l .

W ith:
p = 0 .5  (50% ); th a t  v a lu e  i s  c h o s e n  b e c a u s e  t h e r e  i s  n o  r e a s o n a b le  
e s t i m a t e ;  s o  t o  m a x im ize  th e  sa m p le  s i z e ,  we c h o se  50%; 
q = 1 -p  = 0 . 5 ;  a s  t h e r e  i s  no r e a s o n a b le  e s t im a t e  o f  p , we u s e d  50%, 
th e n  q = 50%. T h is  m a x im iz e s  th e  e x p e c t e d  v a r ia n c e  (pq = 0 .2 5 )  and  
e n s u r e s  th e  sa m p le  s i z e  t o  b e  la r g e  en o u g h  f o r  th e  p u r p o se ;  
d = ± 1% = 0 .0 1 ;  
z  = ไ . 9 6 ;
N -  9 604  p e o p le  = 1685 h o u s e h o ld s  ( w i t h  5 .7  p e r s o n s  p e r  h o u s e h o ld ) .
* Sampling tech n iq u es:

The 1685 h o u s e h o ld s  t o  b e  in t e r v ie w e d  w i l l  b e d i s t r i b u t e d  in  th e  
o v e r a l l  s i x  communes p r o p o r t i o n a l l y  t o  th e  s i z e  o f  th e  p o p u la t io n  o f
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e a c h  e x p e r im e n ta l  commune. The h ea d  o f  h o u s e h o ld  o r  a n y  a d u l t  in  th e  
h o u s e h o ld  can  b e in t e r v ie w e d .  The num ber o f  h o u s e h o ld s  t o  be  
in t e r v ie w e d  b y  commune i s  on  t a b l e  5 . 3 .

M u l t i s t a g e  s t r a t i f i e d  sa m p lin g  w as p er fo rm ed  in  1990 to  s e l e c t  
th e  e x p e r im e n ta l  com m unes. T h ere  a r e  s i x  s t r a t a  ( e a c h  p r o v in c e  i s  one  
s tr a tu m ) in  th e  c o u n t r y .  T h ere  w as a random c h o ic e  o f  o n e  d i s t r i c t  in  
e a c h  p r o v in c e ,  th e n  a  random c h o ic e  o f  o n e  e x p e r im e n ta l  o r  p i l o t  
commune in  e a c h  o f  th e  d i s t r i c t s  s e l e c t e d .
T a b le  5 .3 :  Sam ple s i z e  f o r  Each E x p e r im e n ta l Commune

E x p e r im e n ta l
Communes

■ -----
P o p u la t  io n Sam ple s i z e  

o f  p o p u la t io n
Sam ple s i z e  
o f  h o u s e h o ld s

1. A g a to g b o 7 ,9 6 1 1 ,0 5 6 185
2 . D jou gou 2 1 7 ,3 3 6 2 ,3 0 0 403
3 . H e v ie 7 ,0 5 8 936 164
4 .  P a o u ig n a n 1 8 ,0 7 5 2 ,3 9 8 421
5 . S o r i 1 3 ,3 9 1 1 ,7 7 6 312
6 . Takon 8 ,5 8 2 1 ,1 3 8 200
T o t a l 7 2 ,4 0 3 9 ,6 0 4 1 ,6 8 5

The c o n t r o l  communes f o r  e a c h  e x p e r im e n ta l  commune, s e l e c t e d  by  
p u r p o s iv e  (n on  p r o b a b i l i t y )  s a m p lin g , a r e  a l l  th e  s u r r o u n d in g  two o r  
t h r e e  communes in  th e  same d i s t r i c t ,  f o r  t h e i r  c h a r a c t e r i s t i c s  r e se m b le  
t h o s e  o f  th e  e x p e r im e n ta l  commune w it h  r e g a r d  t o  th e  d em o g ra p h ic  
c h a r a c t e r i s t i c s ,  s o c io - e c o n o m ic  c o n d i t i o n s ,  c u l t u r e ,  b e l i e f s ,  r e l i g i o n ,  
e t c . ,  e x c e p t  f o r  th e  e x i s t e n c e  o f  CHWs. In  B é n in , t h e  d i s t r i c t  w i t h in  
th e  p r o v in c e  i s  an hom ogenous s o c i a l ,  c u l t u r a l ,  e c o n o m ic  and  
a d m i n i s t r a t i v e  u n i t .

5 . 6 . 2  O th e r  d a t a  c o l l e c t i o n
A d d it io n a l  in p u t and some b e n e f i t  d a ta  w i l l  b e  c o l l e c t e d  a t  th e  

h e a l t h  c e n t r e s .  H e a lth  c e n t r e  r e c o r d s  w i l l  b e  u se d  and h e a l t h  p e r s o n n e l  
( n u r s e s ,  a s s i s t a n t - n u r s e s  and m id w iv e s )  in v o lv e d  in  t h e  CHWs programme 
w i l l  b e in t e r v ie w e d .  A l s o ,  th e  CHWs w i l l  b e in t e r v ie w e d  f o r  e v a lu a t in g  
t h e i r  o f  o p p o r t u n i t y  c o s t .  F or a l l  t h e s e ,  a l l  th e  CHWs (1 2 6 )  in  th e  
e x p e r im e n ta l  communes w i l l  b e  in t e r v ie w e d  a s  e x p la in e d  e a r l i e r  in  
s e c t i o n  4 . 3 . 8 ;  th e  m e d ic a l  o f f i c e r s  o f  th e  s i x  d i s t r i c t s  (6  MD) a r e  
a l s o  m ig h t b e in c lu d e d .
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5 .7  T ools fo r  Data C o lle c t io n
5 .7 .1  Cost data  c o l le c t io n

T a b le  5 . 4  su m m arizes a l l  th e  d a ta  t o  be c o l l e c t e d  f o r  in p u ts  
a c t i v i t i e s  c o s t i n g .
T a b le  5 .4 :  C o s t s  D a ta  C o l l e c t i o n

Information Measurement Type of data Sources of data

1. Training of midwife for tra in ing  CHWs
- number of midwives to be trained
- number of required tra in ing  days
- required number of tra iners
- perdiem per trainee (Franc CFA)
- perdiem per tra iner (Franc CFA)
- trave l cost per trainee (Franc CFA)
- adm inistration cost per trainee (Franc CFA)
- f ie ld  v is i t  cost per trainee (Franc CFA)

Interview primary HC personnel

2. Training of CHWs
- number of CHWs per commune
- number of required tra in ing  days
- required number of tra iners
- perdiem per trainee
- perdiem per tra iner
- average trave l cost per trainee
- adm inistration cost per trainee

Interview primary HC personnel 
CHWs

3. V illages assemblies per commune
- average length (hour) per assembly
- number of assemblies per commune
- number partic ipants adults per assembly
- number of health personnel per assembly 

1 - number of v illa g e s  per commune

Interview primary HC personnel 
CHWs

I 4. Equipment of midwife per commune
- cost per motorcycle
- cost of other equipment per midwife

Calculation secondary DH record

5. Cost of equipment of CHWs Calculation secondary OH record

1 6. Salary of midwife per year Interview primary HC personnel j
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7. Retraining of CHWs
- ทน#ber of re tra in ing per year 

1 - กน#ber of days per retra in ing 
i - กบ#ber of CHWs per commune

- ada in istra tion  cost per re tra in ing
- ทบaber of tra iners per session
- average trave l cost per trainee

Calcu lation secondary HC record 1

8. Supervision of CHWs
- average time of supervision per CHWs
- transport cost per month
- hourly salary of supervisor

Calculation secondary HC record

1 9. Yearly cost of a l l  tools of management needed 
by the CHWs programme per commune

Calculation secondary HC record
1

10. Opportunity cost per CHW
- average time per day fo r CHWs’ tasks
- percentage of time fo r malaria control

Interview primary CHWs !
11. F inancia l incentives of CHWS
- number of CHWs trained
- yearly amount of f in an c ia l incentives

Interview primary CHWs
HC personnel

5 .7 .2  B e n e f its  data  c o l l e c t io n
The t a b l e  5 .5  su m m arizes a l l  th e  d a ta  t o  b e  c o l l e c t e d  f o r  

b e n e f i t s  d a ta  a n a l y s i s .  The c o m p r e h e n s iv e  q u e s t io n n a ir e  f o r  b e n e f i t s  
d a ta  c o l l e c t i o n  i s  in  a p p e n d ix  2
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T a b le  5 . 5 :  B e n e f i t s  D a ta  C o l l e c t i o n

Variables (Benefits) Unit Measuresent Type of data Sources of 
data

1. Reduced cost incurred by 
■alaria patients treated in  the 
overall CQMune with c»te,
- NumDer of malaria cases Der year
- number of cases treated in 
d is t r ic t  hosp ita ls , health centres 
and CHWs
- treatment cost per case in 
d is t r ic t  hosp ita ls , health centres 
and CHWs...
- numDer accompaniea persons
- other expenses per case
- average d a ily  rura i wage in each 
province

Franc CFA interview
ca lcu la tion

primary data Household

2.Value of reduced illness time
- number of home malaria (adult, 
ch ildren)
- length of home illn e s s
- number of hosp ita lized cases 
(adult, ch ildren)
-length of hospita l stay

Franc CFA interview
ca lcu la tion

primary data households

3. Value of additional patients 
treated
- numDer of no treatment
- numDer of se lf treatment
- cost per s e lf  treatment,
- number of non-medical treatment,
- cost per non-medical treatment.

Franc CFA interview
ca lcu la tion

primary data households

5 .7 .3  H ealth  e f f e c t s  data  c o l l e c t io n
T a b le  5 .6  su m m a rizes a l l  th e  d a ta  t o  b e  c o l l e c t e d  f o r  

e f f e c t i v e n e s s  d a ta  a n a l y s i s .  The c o m p r e h e n s iv e  q u e s t io n n a ir e  f o r  
e f f e c t i v e n e s s  d a ta  c o l l e c t i o n  i s  in  a p p e n d ix  2 .



T a b le  5 .6 :  E f f e c t i v e n e s s  D a ta  C o l l e c t i o n

Variables (Effectiveness) Unit Measurement Type of data Sources of 
data

1. Redaction of miaria specific Number interview primary data Housenold
aorbidity in cowries exposed to CHHs: ca lcu la tion

- population of experimental communes secondary S ta t is t ic s
- population of control commune of 
each experimental commune

data in s t itu te

- number of malaria cases monthly secondary
during one year in the samples of data
households in  experimental communes 
- numoer of malaria cases monthly 
during one year in the samples of 
housenoias in control communes

primary data Housenold

2. Reduction of «alaria ส ุ*c if ic Number interview primary data Household
aortality in coaunes exposed to CHHs: ca lcu la tion

- number of monthly deaths from 
malaria during one year in the samples 
of households in  experimental communes
- number of monthly deaths from 
malaria during one year in the samples 
of households in control communes


	Chapter 5 Modelling Cost and Outcomes Analysis of CHWs’ Performance
	5.1 Introduction
	5.2 Design
	5.3 Costing the Inputs
	5.4 Outcomes Analysis
	5.5 Unit of Cost and Outcomes Analysis
	5.6 Population and Sampling
	5.7 Tools for Data Collection


