
CHAPTER 6

EVALUATION OF THE APPROACH
Some h y p o t h e t i c a l  d a t a  a t t a c h e d  to  th e  a p p e n d ix  a r e  u se d  in  t h i s  

c h a p te r  t o  t e s t  th e  m o d e ls  p r o p o se d  in  t h i s  m e t h o d o lo g ic a l  a p p ro a ch  o f  
th e  eco n o m ic  a n a l y s i 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  in  B é n in .  
The e v a l u a t i o n  o f  th e  a p p r o a c h  t o  t h i s  s tu d y  i s  c o m p r ise d  o f  t h r e e  
s e c t i o n s ;  th e  m odel o f  CHWs’ p e r fo r m a n c e  a n a l y s i s  i s  t e s t e d  in  th e  
f i r s t  s e c t i o n ,  th e n  b o th  m o d e ls  o f  c o s t  b e n e f i t  a n a l y s i s  and 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  a r e  t e s t e d  in  th e  se c o n d  s e c t i o n .  The l a s t  
s e c t i o n  i s  d e v o te d  t o  t h e  a n a l y s i s  o f  th e  r e l a t i o n s h i p  b e tw een  th e  
p e r fo r m a n c e  in  o n e  h a n d , and th e  c o s t s ,  th e  b e n e f i t s  and th e  
e f f e c t i v e n e s s  in  th e  o t h e r  h an d .
6 .1  Performance o f  th e CHWs in  M alaria Control

A ssu m in g  o n e  e x p e r im e n ta l  commune A in  th e  c e n t r a l  r e g io n  o f  
B é n in  w it h  20 v i l l a g e s  and 60 CHWs. The number o f  m a la r ia  p a t i e n t s  
t r e a t e d  in  1995 b y  e a c h  CHW, and t h e  s e t  o f  in d e p e n d e n t  q u a n t i t a t i v e  
and q u a l i t a t i v e  r e l a t e d  t o  e a c h  CHW a r e  in  a p p e n d ix  2 .
The m u l t i p l e  l i n e a r  r e g r e s s i o n  m odel d e f in e d  in  s e c t i o n  4 .4  i s  a s  
f o l l o w s  ะ

y* — |3q fy x 1 + BjXj BjXj + B̂ x̂  "̂" ^5^5 BgXg

+  % lx u  +  +  % x 12b +  J314x 12c +  % ^ 3  +  % 6 ^ 4  +

I3,7X15 + £ 18X 16 + £ 1 9 X17 + e j .
6 .1 .1  A n a ly sis  o f  m u ltip le  r e g r e ss io n  equation

When th e  "dummy" v a r i a b l e s  s e x  (Xj 1) ,  em ploym ent ( X j j ) ,  th e  
su p p o r t  from  th e  h e a l t h  s e r v i c e s  h ie r a r c h y  (x 16 ) and th e  n o t io n  o f  
p r i v a t e  h e a l i n g  s e r v i c e  b e f o r e  b eco m in g  CHW (Xj7 ) a r e  ad d ed  t o  th e  
q u a n t i t a t i v e  in d e p e n d e n t  v a r i a b l e s  in  th e  r e g r e s s io n  e q u a t io n ,  th e n  run  
in  TSP w it h  Y d e p e n d e n t v a r i a b l e ,  th e  m odel o f  th e  r e g r e s s i o n  f u n c t io n

\ ไ.” ;9 % °£ V  ๆ;% ' ? .» ?  '(-;%) ïÂ
+ 1 .7X q + l . lx .Q  + 4 0 .5 x u  -  1 9 . 9 x ., -  3 0 .8 x . ,  -  2 5 .3 x .7 

( . 9 6 )  ( 1 . 4 5 )  ( 4 . 5 8 * )  ( - 2 . 1 1 * )  ( - 2 . 6 4 * )  ( 1 . 9 3 )
The f i g u r e  in  p a r e n t h e s i s  u n d er  e a c h  in d e p e n d e n t  v a r i a b l e  and  

th e  c o n s t a n t  i s  th e  v a lu e  o f  t - s t a t i s t i c  o f  e a c h . T h o se  w it h  an a s t e r i x  
(* )  a r e  th e  t - s t a t i s t i c  o f  th e  s i x  in d e p e n d e n t v a r i a b l e s  w h ich  a r e  
s i g n i f i c a n t  a t  5% l e v e l  o f  s i g n i f i c a n c e  ( c r i t i c a l  t - t e s t  a t  5% and  
d f - 6 0  i s  2 . 0 0 ) .  T h e se  v a r i a b l e s  a r e :

X1, Xj, Xg , Xj 1, X1J and Xj6 .
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The c o e f f i c i e n t  o f  m u l t i p l e  d e t e r m in a t io n  R2 i s  0 .9 5 8 6  and th e  
a d j u s t e d  R2 i s  0 .9 4 5 8 .  I t  m eans t h a t  94.6%  o f  th e  num ber o f  m a la r ia  
p a t i e n t s  t r e a t e d  in  1995 b y  th e  CHWs in  th e  h y p o t h e t i c a l  e x p e r im e n ta l  
commune A ca n  b e  e x p la in e d  b y  t h e  in d e p e n d e n t  q u a n t i t a t i v e  v a r i a b l e s ,  
th e  s e x ,  th e  em p loym en t, th e  su p p o r t  from  th e  h e a l t h  s e r v i c e s  h ie r a r c h y  
and th e  n o t io n  o f  p r i v a t e  h e a l i n g  s e r v i c e  b e f o r e  b eco m in g  CHW.

F - s t a t i s t i c  = 7 4 .5 9 ,  s i g n i f i c a n t  a t  14 , 46  d e g r e e s  o f  fr eed o m , 
w it h  p < 0 .0 0 1 .

The r e g r e s s i o n  c o e f f i c i e n t s  a r e  p o s i t i v e  f o r  n in e  q u a n t i t a t i v e  
v a r i a b l e s  ( o v e r  10) w h ic h  a r e  p o s i t i v e l y  r e l a t e d  t o  th e  number o f  
p a t i e n t s  t r e a t e d .  I t  m eans t h a t  when t h e  v a lu e  o f  t h o s e  v a r i a b l e s  
i n c r e a s e s ,  th e  number o f  p a t i e n t s  t r e a t e d  i n c r e a s e s .  T h o se  v a r i a b l e s  
a r e  th e  f o l l o w i n g s :

x l  the age o f  the CHW
x2  th e  number o f  y e a r s  o f  s c h o o l in g
x3  th e  number o f  y e a r s  o f  e x p e r ie n c e  a s  CHW
x4 th e  a n n u a l amount o f  h i s / h e r  h o u s e h o ld  incom e
x6  t h e  v a lu e  o f  in fo r m a l g i f t  h e / s h e  g e t s  p e r  y e a r
x7 th e  num ber o f  s u p e r v i s i o n  h e / s h e  r e c e i v e s  p e r  y e a r
x8  th e  number o f  r e t r a i n i n g  s i n c e  th e  b e g in n in g  o f  t h e  programme
x9 th e  number o f  h o u r s  h e / s h e  i s  a v a i l a b l e  a  d a y
xio t h e  amount o f  fo r m a l r ew a rd s  h e / s h e  g e t s  p e r  y e a r .

O n ly  t h e  number o f  d e p e n d e n ts  (Xj) i s  n e g a t i v e l y  r e l a t e d  to  th e  
number o f  p a t i e n t s  t r e a t e d  p e r  y e a r  by th e  CHW. I t  m eans t h a t  when th e  
number o f  d e p e n d e n ts  o f  t h e  CHW i n c r e a s e s ,  th e  number o f  p a t i e n t s  
d e c r e a s e s .

Among th e  q u a l i t a t i v e  v a r i a b l e s ,  o n ly  th e  s e x  m a le  (Xjj = 1) i s  
p o s i t i v e l y  r e l a t e d  to  t h e  number o f  p a t i e n t s  t r e a t e d  p e r  y e a r  a s  
h y p o t h e s iz e d  in  s e c t i o n  4 . 2 .  A l l  th e  o t h e r  q u a l i t a t i v e  v a r i a b l e s  a r e  
n e g a t i v e l y  r e l a t e d  t o  th e  number o f  p a t i e n t s  t r e a t e d  when t h e i r  v a lu e  
i s  1 , u n l i k e  w hat was h y p o t h e s iz e d  in  s e c t i o n  4 . 2 .  T h o se  v a r i a b l e s  a r e :

x l3  r e p r e s e n t s  h i s / h e r  o c c u p a t io nXl6 represents his/her support from the hierarchy
X l 7  r e p r e s e n t s  an y  p r i v a t e  h e a l i n g  s e r v i c e  b e f o r e  b eco m in g  CHW.

The c o m b in a t io n  o f  v a r i a b l e s  a b o v e  i s  ‘ th e  o n ly  o n e  w it h  
s im u l t a n e o u s ly  th e  h i g h e s t  number o f  s i g n i f i c a n t  v a r i a b l e s  and th e  
h i g h e s t  a d j u s t e d  R2 among a l l  th e  a l t e r n a t i v e s  t e s t e d .

6 .1 .2  C orre la tio n  a n a ly s is  o f  independent v a r ia b le s
A c o r r e l a t i o n  a n a l y s i s  w as p e r fo r m e d  t o  i d e n t i f y  th e  in d e p e n d en t  

v a r i a b l e s  w h ich  a r e  c o r r e l a t e d  w i t h  e a c h  o t h e r .  The m ost s i g n i f i c a n t  
c o r r e l a t i o n  a f t e r  th o r o u g h  a n a l y s i s  i s  76.6%  b e tw e e n  th e  number o f  
y e a r s  o f  e x p e r ie n c e  a s  CHW (x 3 )  and th e  number o f  r e t r a i n i n g  s i n c e  th e  
b e g in n in g  o f  th e  programme ( x 8 ) .  S o , o n ly  o n e  o f  t h e s e  tw o v a r i a b l e s  
s h o u ld  b e  in c lu d e d  in  th e  m o d e l. L u c k i ly ,  x3 was n o t  s i g n i f i c a n t ,  th e n
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x8 ca n  b e  k e p t in  th e  m o d e l.
6 .1 .3  L ogit a n a ly s is

As th e  l o g i t  a n a l y s i s  p r e s e n t s  a  u n iq u e  com p lem en t t o  m u l t ip l e  
r e g r e s s i o n  in  i t s  a b i l i t y  t o  u t i l i z e  a  b in a r y  d e p e n d e n t v a r i a b l e  ( s e e  
4 . 5 . 3 ) ,  o n ly  th e  l o g i t  m odel w i l l  b e  t e s t e d  f o r  th e  h y p o t h e t i c a l  d a ta  
among th e  b in a r y  m o d e ls  d i s c u s s e d .

The l o g i t  m o d e l, b a se d  on  th e  c u m u la t iv e  l o g i s t i c  p r o b a b i l i t y  
f u n c t i o n ,  i s  e x p r e s s e d  in  th e  form

e i *  m i

pi = '777'“*'“
when X15^ th e  a t t i t u d e  o f  th e  v i l l a g e r s  to w a rd s  th e  CHW, a d ich o to m o u s  
dummy v a r i a b l e ,  i s  c o n s id e r e d  a s  th e  d ep e n d e n t v a r i a b l e ,  and  th e  number 
o f  p a t i e n t s  t r e a t e d  Y- i s  c o n s id e r e d  a s  th e  in d e p e n d e n t  v a r i a b l e .

W ith  th e  h y p o t h e t i c a l  d a t a  in  a p p e n d ix  3 ,  a f t e r  r u n n in g  th e  
r e g r e s s i o n ,  we g o t
cr = - 1 .5 2 8 8  
J3 = 0 .0 2 3 3
So th e  f i n a l  l o g i t  m odel i s :

6 -1.5288 ♦  0 .0233Yi

p i = ” ”1” ” ' ไ 5288- +Ô7o233fi

w it h  t - s t a t i s t i c  = - 1 .0 8 2 9  f o r  Q:
= 1 .9 3 9 3  f o r  J3,

s i g n i f i c a n t  a t  5% l e v e l  o f  s i g n i f i c a n c e  ( f o r  0 ) ,  w i t h  p < 0 .0 5 .
6 .2  Cost and Oitcomes A n a ly sis  o f  CHWs in  M alaria C ontrol

A ssu m in g  two e x p e r im e n ta l  communes £1 and EU in  th e  so u th e r n  
r e g io n  o f  B é n in . A l l  th e  c o s t s  a r e  i d e n t i c a l  in  b o th  communes e x c e p t  
th e  fo rm a l rew a rd s t o  CHWs in  £ 1 , and no rew a rd s t o  CHWs in  Ej. The 
h y p o t h e t i c a l  c o n t r o l  commune Cj i s  n e ig h b o u r  t o  £ 1 , 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  t o  £1 e x c e p t  f o r  th e  e x p o s u r e  t o  CHWs. A l l  th e  c o s t s  o f  
ite m s  a r e  in  franc CFA, th e  c u r r e n c y  in  u s e  in  B é n in  and o t h e r  13 
A f r ic a n  c o u n t r i e s .

6 .2 .1  C ostin g  the in p u ts
1 . I n fo r m a t io n

A. C ap ita l c o s t
(1 )  T r a in in g  o f  m id w iv e s  t r a i n e r s  o f  CHWs ( T l)



-  number o f  m id w iv e s  t o  be t r a in e d  (ท].= 2 )
-  num ber o f  r e q u ir e d  t r a i n i n g  d a y s (d l= 2 0 )
-  r e q u ir e d  number o f  t r a i n e r s  (ท2= 1)
-  p erd iem  p e r  t r a i n e e  (p l= 1 0 0 0 )
-  p erd iem  p e r  t r a i n e r  (p 2 = 2 0 0 0 )
-  a v e r a g e  t r a v e l  c o s t  p e r  t r a i n e e  ( t l= 5 0 0 0 )
-  a d m in i s t r a t io n  c o s t  p e r  t r a i n e e  (a l= 1 0 0 0 )
-  f i e l d  v i s i t  c o s t  p e r  t r a i n e e  (v l= 1 0 0 0 )
(2 )  T r a in in g  o f  CHWs (T 2)
-  number o f  CHWs p e r  commune (ท3 = 3 0 )
-  number o f  r e q u ir e d  t r a i n i n g  d a y s  (d 2 = 1 0 )
-  r e q u ir e d  number o f  t r a i n e r s  (ท4 = 1 )
-  p erd iem  p e r  t r a i n e e  (p 3 = 0 )
-  p e r d ie m  p e r  t r a i n e r  (p 4 = 0 )
-  a v e r a g e  t r a v e l  c o s t  p e r  t r a i n e e  ( t 2 = 0 )
-  a d m in i s t r a t io n  c o s t  p e r  t r a i n e e  (a 2 = 2 0 0 )
(3 )  V i l l a g e s  a s s e m b l i e s  p e r  commune (V)
-  a v e r a g e  le n g t h  (h o u r )  p e r  a s s e m b ly  (h l= 2  h o u r s )
-  number o f  a s s e m b l i e s  p e r  v i l l a g e  (a s = 3 )
-  a v e r a g e  num ber o f  p a r t i c i p a n t s  a d u l t s  p e r  a s s e m b ly  (ท 5= 40)
-  num ber o f  h e a l t h  p e r s o n n e l  p e r  a s s e m b ly  ( n 6 = l)
-  num ber o f  v i l l a g e s  p e r  commune ( v l= 1 0 )
(4 )  E quip m en t o f  m id w ife  p e r  commune ( E l)
-  c o s t  p e r  m o t o r c y c le  (m =350000)
-  c o s t  o f  o t h e r  eq u ip m en t p e r  m id w ife  ( e l= 5 0 0 0 0 )
( 5 )  E quip m en t o f  CHWs (E 2)
-  number o f  CHWs t r a in e d  (ท3= 30)
-  c o s t  o f  eq u ip m en t p e r  CHW (e 2 = 5 0 0 0 )
B. O perating c o s t
(6 )  S a la r y  o f  m id w ife  p e r  y e a r  (ร )
-  number o f  m id w ife  p e r  commune (ท9= 1)
-  m o n th ly  s a l a r y  p e r  m id w ife  ( s l= 5 0 0 0 0 )
(7 )  R e t r a in in g  o f  CHWs (R)
-  number o f  r e t r a i n i n g  p e r  y e a r  (r = 2 )
-  number o f  d a y s  p e r  r e t r a i n i n g  (d 2 = 5 )
-  num ber o f  CHWs p e r  commune (ท3 = 3 0 )
-  a d m in i s t r a t io n  c o s t  p e r  r e t r a i n i n g  (a 3 = 1 0 0 )
-  number o f  t r a i n e r s  p e r  s e s s i o n  ( g 5 = l )
-  a v e r a g e  t r a v e l  c o s t  p e r  t r a i n e e  ( t 3 = 0 )
-  p e r d ie m  p e r  t r a i n e e  (p 3 = 0 )
-  p e r d ie m  p e r  t r a i n e r  (p 4 = 0 )
(8 )  S u p e r v i s io n  o f  CHWs (S p )
-  number o f  CHWs t o  b e  s u p e r v is e d  p e r  commune p e r  m onth (n 8 = 3 0 )
-  a v e r a g e  t im e  o f  s u p e r v i s i o n  p e r  CHWs (h 2= 2  h o u r s )
-  t r a n s p o r t  c o s t  ( g a s o l i n e  + m a in te n a n c e )  p e r  m onth ( t4 = 5 0 0 0 )
-  h o u r ly  s a l a r y  o f  s u p e r v i s o r  (wh=pm)



(9 )  T o o ls  o f  m anagem ent (M)
-  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  by t h e  CHWs 
programme p e r  commune (1 0 0 0 0 )
(1 0 )  O p p o r tu n ity  c o s t  p e r  CHW (Op)
-  a v e r a g e  t im e  p e r  d ay  f o r  CHWs’ t a s k s  (h 3= 4 h o u r s )
-  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  (x=60%)
-  number o f  CHWs t r a in e d  (ท3= 30)
(1 1 )  F in a n c ia l  i n c e n t i v e s  o f  CHWS in  commune E l ( F i )
-  number o f  CHWs t r a in e d  (ท3= 30)
-  y e a r l y  am ount o f  f i n a n c i a l  i n c e n t i v e s  ( f i= 3 6 0 0 0 0 )

2 .  C a lc u lâ t  io n
(1 )  C o st o f  t r a i n i n g  o f  tw o m id w iv e s  t r a i n e r s  o f  CHWs (T 1 )

T l=  ( n l . d l . p l  + ท2 . d l . p 2  + n l . t l  + n i . a l  + n l . v l )
= 2 * 2 0 * 1 0 0 0  + 2 0 * 1 * 2 0 0 0  + 2 * 5 0 0 0  + 2 * 1 0 0 0  + 2 * 1 0 0 0  
= 4 0 0 0 0  + 4 0 0 0 0  + 10000  + 2 0 0 0  + 2000  = 9 4 0 0 0  f r a n c  

The c o s t  o f  t r a i n i n g  o n e  m id w ife  i s  th e n  = 4 7 0 0 0  f r a n c .
(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 = ท3 .d 2 .p 3  + n 4 .d 2 .p 4  + ท3 . t 2  + ท3 .a 2
= 3 0 * 1 0 * 0  + 10*1*0  + 3 0 * 0  + 3 0 * 2 0 0  = 6000

(3 )  C o st o f  v i l l a g e s  a s s e m b l ie s  p e r  commune (V)
( o n ly  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 ,  f o r  th e  s a l a r y  o f  h e a l t h  

p e r s o n n e l  c o v e r s  th a t  a c t i v i t y  and s h o u ld  n o t  b e  c o u n te d  t w i c e ) .
V = h l . a s . n 5 . v l  * w a g e /h o u r  + h l . a s . n 6 . v l  * s a la r y /h o u r  

= 2 * 3 * 4 0 * 1 0 * 1 0 0  = 2 4 0 0 0 0 .
(4 )  C o st  o f  eq u ip m en t o f  m id w ife  p e r  coranune ( E l)

E l = m + e l  = 3 5 0 0 0 0  + 5 0000  = 4 0 0 0 0 0 .
(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  = 3 0 * 5 0 0 0  = 1 5 0 0 0 0 .
B . O perating co 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 = ร * 12 m onths = 5 0 0 0 0  * 12 = 6 0 0 0 0 0 .
(7 )  R e t r a in in g  o f  CHWs (R)

R = r . d 2 . ท3 .p 3  + r . d 2 . ท7 .p 4  + r . n 3 . t 3  + r .n 3 .a 3
= 2 * 5 * 3 0 * 0  + 2 * 5 * 3 0 * 0  + 2 * 3 0 * 0  + 2 * 3 0 * 1 0 0  = 6 0 0 0 .

(8 )  S u p e r v is io n  o f  CHWs p e r  y e a r  (ร )
ร = n 8 .h 2 .w h  + ( t 4  * 12 m on th s)

= 3 0 * 2 * 0  + 5 0 0 0 * 1 2  = 6 0 0 0 0 .
(9 )  T o o ls  o f  m anagem ent, M=10000
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(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 = n 3 .h 3  * 365 * w a g e /h o u r

= 30*4*365*100 = 4380000.
(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= 3 6 0 0 0 0 )
i 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  th e  m id w ife ,  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  programme (T lj )
(A ssu m in g  l i f e t i m e  = 30 y e a r s  and 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  = 0 . 1 0 6 1 ) .

T ls = 5 *  0.1061 * T1 = 5 * 0 .1061 * 47000 = 24.934
-  V a lu e  o f  in v e s tm e n t  in  t r a i n i n g  CHWs T2j
A ssu m in g  lifetim e = 5 y e a r s  and i n t e r e s t  r a t e  = 10; a  = 0 .2638 .

T2j = 5 * 0 .2638 * T2 = 5 * 0 .2638  * 6000 = 7914
-  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)
A ssu m in g  l i f e t i m e  = 5 y e a r s  and i n t e r e s t  r a t e  = 10; a  = 0 .2 6 3 8 .

V5 = 5 * 0 .2 6 3 8  * V = 5 * 0 .2 6 3 8  * 2 4 0 0 0 0  = 3 1 6 5 6 0
-  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 lc )
A ssu m in g  l i f e t i m e  = 5 y e a r s  and i n t e r e s t  r a t e  = 10; a  = 0 .2 6 3 8 .

E l5 = 5 * 0.2638 * E l = 5 * 0.2638  * E l = 527600
-  V a lu e  o f  in v e s tm e n t  in  eq u ip m en t o f  CHWs (E2j)
A ssu m in g  l i f e t i m e  = 5 y e a r s  and i n t e r e s t  r a t e  = 10; a  = 0 .2 6 3 8 .

E25 = 5 * 0 .2 6 3 8  * E2 = 5 * 0 .2 6 3 8  * 150000  = 197850
i i i . 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  su n m a tio n  o f  ( 1 ) ,  ( 2 ) ,  ( 3 ) ,  (4 )  and (5 )  a s  f o l l o w s :
TIC = T l5 + T2̂  + V5 + E l5 + E2j.

= 2 4 9 3 4  + 7 914  + 3 1 6 5 6 0  + 5 2 7 6 0 0  + 197850  = 1 ,0 7 4 ,8 5 8  fran c.
i v .  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 ain  u n ch a n g ed  e a c h  y e a r  
d u r in g  t h e  f i r s t  f i v e  y e a r s .
(6 )  S a la r y  o f  m id w ife  p e r  commune f o r  5 y e a r s  (Sc)

ร5 = 5 * 6 0 0 0 0 0  = 3 0 0 0 0 0 0
(7 )  R e t r a in in g  o f  CHWs: R5 = 5 * 6 0 0 0  = 3 0 0 0 0 .
(8 )  S u p e r v is io n  o f  CHWs p e r  y e a r :  Sp^= 5 * 6 0 0 0 0  = 3 0 0 0 0 0 .
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(9 )  T o o ls  o f  m anagem ent: Mj = 5 * 10000  = 5 0 0 0 0 .
(1 0 )  O p p o r tu n ity  c o s t  p e r  CHW: Opj = 5 * 4 3 8 0 0 0 0  = 2 1 ,9 0 0 ,0 0 0 .
(1 1 )  F in a n c ia l  i n c e n t i v e s  f o r  CHWS: F ij  = 3 6 0 0 0 0 * 5  = 1 ,8 0 0 ,0 0 0 .

( f o r  commune £2 , F ij  = 0 . )
V .  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 in g :
TOC = ร J + Spj + + opj + F ij.

= 3 0 0 0 0 0 0  + 3 0000  + 300 0 0 0 +  5 0 0 0 0  + 2 1 9 0 0 0 0 0  + 18 0 0 0 0 0  
= 2 7 ,0 8 0 ,0 0 0  franc in  commune £ 1 .
= 2 5 ,2 8 0 ,0 0 0  franc in  commune E .̂

v i . C a lc u la t io n  o f  T o ta l  C o st f o r  M a la r ia  C o n tr o l
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  t h 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.

= 1074858 + 2 7 ,0 80 ,00 0  = 2 8 ,1 5 4 ,8 5 8  franc in  c o m m e  E 
= 1074858 + 2 5 ,2 80 ,00 0  = 2 6 ,3 5 4 ,8 5 8  franc in  commune £2.

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) = (TC) * 0 .6
(a ssu m in g  m a la r ia  c o n t r o l  a s  p e r c e n t a g e  o f  tim e  o f  CHWs in  s im p le
d i s e a s e  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  60% ).
TCMCj = 2 8 ,1 54 ,85 8  * 0 .6  = 16 ,892 ,915  fran c in  commune E
TCMĈ  = 2 6 ,3 54 ,85 8  * 0 .6  = 15 ,8 12 ,91 5  franc in  commune

6 . 2 . 2 .  V a lu a t in g  t h e  b e n e f i t s
We assu m e th e  f o l l o w i n g  p o p u la t io n  and number o f  m a la r ia  c a s e s  

f o r  th e  t h r e e  h y p o t h e t i c a l  communes in  s tu d y :
commune £ 1 = 1 5 0 0 0 , number o f  m a la r ia  c a s e s  = 10000;
commune ร2 = 1 3 0 0 0 , number o f  m a la r ia  c a s e s  = 10000;
commune c , = 1 4 0 0 0 , number o f  m a la r ia  c a s e s  = 1 2 0 0 0 .

As th e  p o p u la t io n s  o f  t h e  t h r e e  communes a r e  n o t  th e  sam e, a  
c o r r e c t i o n  f a c t o r  i s  n e e d e d  t o  a d j u s t  th e  number o f  c a s e s  o f  m a la r ia  s o  
a s  t o  b e  a b le  t o  com pare them t o  e a c h  o t h e r .  L e t US assu m e t h a t  th e  
p o p u la t io n  o f  th e  commune £1 i s  th e  s t a n d a r d .  I f  th e  o t h e r  communes h ave  
th e  same p o p u la t io n ,  t h e i r  number o f  c a s e s  o f  m a la r ia  w ou ld  be  
d i f f e r e n t .  The c o r r e c t i o n  f a c t o r s  a r e :
-  f o r  commune £1 : 1 0 0 0 0 /1 5 0 0 0 * 1 5 0 0 0 ) /1 0 0 0 0  = 1;
-  f o r  commune £2 : 1 0 0 0 0 /1 3 0 0 0 * 1 5 0 0 0 ) /1 0 0 0 0  = 1 .1 5 ;
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-  f o r  commune Cj : 1 2 0 0 0 /1 4 0 0 0 * 1 5 0 0 0 ) /1 2 0 0 0  = 1 .0 7 ;

1 . I n fo r m a t io n

(1 )  R educed  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 in  h e a l t h  f a c i l i t i e s  ( B l ) :

ท £ > i0. ' ใ,r00ร« r ï « V 1 " ใ r i l e , )  .  12000/14000.
num ber o f  c a s e s  t r e a t e d  b y  CHWs ( r 2 ) ,  

r2 (E 1 ) = 8 0 0 0 ; r t f E j )  = 6 0 0 0 ;  r2 (C 1) = 0 .
number 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 ) ,  

r 3 ( £1 ) = 1000; r 3 ( £2 ) =ะ 2 0 0 0 ; r 3 (C j)  = 5 0 0 0 .
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  ( r 4 ) ,  

r 4 (E j)  = 5 0 0 ; r 4 ( £2 ) = 1 0 0 0 ; r 4 ( q )  = 2 0 0 0 .
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  ( 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 ( t2 = 2 0 0  f r a n c ) ,  
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  in  h e a l t h  c e n t r e  ( t3 = 2 0 0 0  f r a n c ) ,  
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  in  d i s t r i c t  h o s p i t a l  ( t4 = 7 0 0 0  f r a n c ) .
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 = 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 = 1 0 0 0  f r a n c ) ,
number 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 = 3 d a y s ) .

(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 2 ) :

-  num ber o f  home m a la r ia  c a s e s  in  a y e a r  ( r 5 )  
r 5 (£ 1) = 9 0 0 0 ; r 5 (£2 ) = 8 0 0 0 ;  r 5 (C j) = 5 0 0 0 .

a d u l t  num ber o f  home m a la r ia  c a s e s  in  a y e a r  ( r 6 )  
r 6 ( £1) = 4 0 0 0 ;  r ô lE j)  = 3 5 0 0 ; r 6 (C j) = 2 0 0 0 .

c h i l d r e n  number o f  home m a la r ia  c a s e s  in  a y e a r  ( r 7 )  
r 7 ( £1 ) = 5 0 0 0 ; r 7 (E j)  = 4 5 0 0 ;  r7 (C j)  = 3 0 0 0 .

le n g t h  o f  home i l l n e s s  (11  = 3 d a y s )
ท (£ 1 ) = 2; ท (£2 ) = 3; 11 (๐1 ) = 5 .
-  number 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 )
r 8 ( £ 1) = 5 0 0 ; r 8 ( £2 ) = 1 000; TS (€1) = 2 0 0 0 .

a d u l t  number o f  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  ( r 9 )  
r 9 ( £1) = 2 0 0 ; r 9 (E j)  = 4 0 0 ;  r9 (C j) = 8 0 0 .

c h i l d r e n  number o f  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  (rio)  
r l 0 ( £1 ) = 3 0 0 ; rlO (E^) = 6 0 0 ; r l 0 ( c 1) = 1 2 0 0 .
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l e n g t h  o f  h o s p i t a l  s t a y  (1 2 )
1 2 (£ 1) = 3 ; 1 2 (£2 ) = 5; ท (€ 1) = 7 .
-  ทน๓b e r  o f  d a y s  o f  no w ork a t  a l l  (w l)
พ น £ 1) = 2 ; ท (£2 ) = 3; ท (€ 1) = 5 .
-  number o f  d a y s  o f  l e s s  work (พ2)
พ2 ( £ 1) = 2 ; พ น ั£2 ) = 3; พ2 ( € 1) = 5 .
-  a v e r a g e  d a i l y  w age o r  incom e o f  an  a d u l t  (y = 8 0 0  f r a n c ) .
(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 ( B 3 ) ,  w h ic h  i n 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 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 ,

-  number o f  n o  tr e a tm e n t  ( r l l )
r lK E j )  = 0 ; r lK E j )  = 100; r l l ( q )  = 1 0 0 0 .
-  number o f  s e l f  t r e a tm e n t  ( r l 2 )
r l 2 ( £ 1 ) = 2 0 0 ; ท 2 ( £2 ) = 4 0 0 ;  r l 2 ( €1 ) = 2 0 0 0 .
-  number o f  n o n -m e d ic a l t r e a tm e n t  ( r l 3 )
r l 3 ( £ 1) = 3 0 0 ; r l 3 ( £2 ) = 5 0 0 ; ท 3 ( €1 ) = 2 0 0 0 .

c o s t  p e r  s e l f  tr e a tm e n t  ( c l  = 1000 f r a n c )
c o s t  p e r  n o n -m e d ic a l t r e a tm e n t  (c 2  = 5 0 0 0  f r a n c ) .

2 .  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 )  R ed u ced  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 ) ,
B e f o r e  co m p a rin g  th e  c o s t  b e tw e e n  th e  com m unes, a l l  th e  c o s t  

in c u r r e d  b y  communes €1 and £2 w i l l  b e  a d j u s t e d  r e s p e c t i v e l y  by  
c o r r e c t i o n  f a c t o r  1 .1 5  and 1 .0 7 .
t o t a l  tr e a tm e n t  c o s t  by CHWs ( t t c c )
-  t tc c (E T ) 8 0 0 0 * 2 0 0  = 1 ,6 0 0 ,0 0 0
-  t t c c  £2 ) 6 0 0 0 * 2 0 0 * 1 .1 5  = 1 ,3 8 0 ,0 0 0
-  t t c c ( € 1) 0 * 2 0 0  * 1 .0 7  = 0
c o s t  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  t o  h e a l t h  c e n t r e  o r  d i s t r i c t  
h o s p i t a l  (c o a p )
C0ap ะ l î l o O o H  M ï i o î  ะ 2 ^ , .  2 4 0 0  .  3 4 0 0  f r a n c .
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-  t t c h ( E j )  = 1 0 0 0 * 2 0 0 0  + 3 4 0 0 * 1 0 0 0  = 2 0 0 0 0 0 0  + 3 4 0 0 0 0 0  = 5 ,4 0 0 ,0 0 0
-  t t c h ( q )  = (2 0 0 0 * 2 0 0 0  + 3 4 0 0 * 2 0 0 0 ) * 1 .1 5  = 5 ,3 8 2 ,0 0 0
-  t t c h ( q )  = (5 0 0 0 * 2 0 0 0  + 3 4 0 0 * 5 0 0 0 ) * 1 . 07 = 2 8 ,8 9 0 ,0 0 0 .
t o t a l  t r e a tm e n t  c o s t  by 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 )  + (c o â p  * r 4 )
-  t t c d ( E )  = 5 0 0 * 7 0 0 0  + 3 4 0 0 *  500  = 3 5 0 0 0 0 0  + 1 7 00000  = 5 ,2 0 0 ,0 0 0
-  t t c d ( E j )  = (1 0 0 0 * 7 0 0 0  + 3 4 0 0 * 1 0 0 0 ) * 1 .1 5  = 1 1 ,9 6 0 ,0 0 0
-  t t c d ( q )  = (2 0 0 0 * 7 0 0 0  + 3 4 0 0 * 2 0 0 0 )* 1 .0 7  = 2 2 ,5 6 0 ,0 0 0 .
B1 = ( t t c h  + t t c d ) q  -  ( t t c h  + t t c d  + t t c c ) q

= ( 2 8 ,8 9 0 ,0 0 0  + 2 2 ,5 6 0 ,0 0 0 )  -  ( 5 , 4 0 0 ,0 0 0 + 5 ,2 0 0 ,0 0 0  + 1 ,6 0 0 ,0 0 0 )
= 3 9 ,2 5 0 ,0 0 0  fran c.

ะ [ ร ^ . ^ ] v . s‘«ไร0ไ - ฯ น ร น , 9 6 0 ,0 0 0  ♦  1,3 8 0 ,0 0 0 ,
= 3 2 ,7 28 ,00 0  fran c .

(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 ) ,

number o f  w ork d a y s  l o s s  (พร) =
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  * l /2 w 2 )  )
+ 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  

r7  * 11
+ d a y s  l o s t  f o r  a d u lt  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 r9  * 12 + r9  * 3 d a y s
+ d a y s  l o s t  f o r  c h i ld 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  rio * 12 + rio * 1 d a y .

V a lu e  o f  d a y s  o f  work l o s s  (พ)
พ = พ3 * y .
-  พ(£ 1 ) = 8 0 0 f * (4 0 0 0 * 2  + 4 0 0 0 * 1 /2 * 2  + 5 0 0 0 * 2  + 2 * 2 0 0 * 3  + 3*200

300*3  + 3 0 0 * 1 )
= 2 0 ,0 0 0 ,0 0 0  f r a n c .

-  พ(£ 2 ) = 8 0 0 f* (3 5 0 0 * 3  + 3 5 0 0 * 1 /2 * 3  + 4 5 0 0 * 3  + 2 * 4 0 0 * 5  + 3*400
600*5 + 6 0 0 * 1 ) * 1 .1 5  

= 3 5 ,0 0 6 ,0 0 0  f r a n c .
-  พ( q )  = S 0 0 f * ( 2000*5  + 2 0 0 0 * 1 /2 * 5  + 3000*5  + 2 * 8 0 0 * 7  + 3*800

1200*7 + 1 2 0 0 * 1 ) * 1 . 07  
= 4 5 ,5 3 9 ,2 0 0  f r a n c .
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B2 = พชุ -  พ (£1) = 4 5 ,5 3 9 ,2 0 0  -  2 0 ,0 0 0 ,0 0 0  
= 2 5 ,5 3 9 ,20 0  franc.

B2’= WC. -  พ(£1) = 4 5 ,5 39 ,20 0  -  3 5 ,0 0 6 ,0 0 0  
= 1 0 ,5 33 ,200  franc.

(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 ( B e n e f i t  3 ) ,  w h ic h  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  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 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 .

number 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 ssu 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 l l  *  12
c o s t  o f  non  tr e a tm e n t  ( c o n t  = r l l  * 12 * y ) .
-  c o n t  (£ 1) = 0 * 3 * 8 0 0  = 0
-  c o n t ( E )  = ( 1 0 0 * 5 * 8 0 0 ) * ! .1 5  = 4 6 0 ,0 0 0
-  c o n t ( q )  = (1 0 0 0 * 7 * 8 0 0 ) * 1 .0 7  = 5 ,9 9 2 ,0 0 0 .
c o s t  o f  s e l f  tr e a tm e n t  ( c o s t  = r l 2  * c l ) .
-  c o s t (£ 1) = 2 0 0 * 1 0 0 0  = 2 0 0 ,0 0 0
-  c o s t (E n )  = ( 4 0 0 * 1 0 0 0 ) * 1 .1 5  = 4 6 0 ,0 0 0
-  c o s t ( ช ุ)  = (2 0 0 0 * 1 0 0 0 ) * 1 .0 7  = 2 ,1 4 0 ,0 0 0 .
c o s t  o f  n o n -m e d ic a l t r e a tm e n t  (conm  = r l 3  * c 2 ) .
-  co n m (R ) = 3 0 0 * 5 0 0 0  = 1 ,5 0 0 ,0 0 0
-  coiun(En) = (5 0 0 * 5 0 0 0 ) * 1 .1 5  = 2 ,8 7 5 ,0 0 0
-  conm ( ช ุ)  = ( 2 0 0 0 * 5 0 0 0 ) * 1 .0 7  = 1 0 ,7 0 0 ,0 0 0 .

B3 = (con t + c o s t  + conm)ช ุ -  (con t + c o s t  + conm)£1
= ( 5 ,9 9 2 ,0 0 0  + 2 ,1 4 0 ,0 0 0  + 1 0 , 7 0 0 ,0 0 0 ) - ( 0  + 2 0 0 ,0 0 0  + 1 ,5 0 0 ,0 0 0 )  
= 17 ,132 ,000  franc

B3’ ะ £ £ 2:00ร ุ2, Æ o V S S ,  1; « ร » V 21875 10001
= 15 ,037 ,000  franc.

b . V a lu e  o f  T o t a l  B e n e f i t
-  F or commune £1, B = B1 + B2 + B3

= 3 9 ,2 50 ,0 0 0  + 2 5 ,5 3 9 ,20 0  + 1 7 ,132 ,00 0  = 8 1 ,9 2 1 ,2 0 0  fra n c .
-  F o r  commune E , B’ = B l ’ + B2’ + B3’

= 3 2 ,7 2 8 ,0 0 0  + 10 ,533 ,200  + 1 5 ,0 37 ,00 0  = 5 8 ,2 98 ,20 0  fra n c .



C o s t - b e n e f i t  a n a l y s i s
i )  B e n e fit  Cost r a t io  (B/C)
-  F o r  commune E.

B/TCMC(£ 1) = 8 1 ,9 2 1 ,2 0 0  / 1 6 , 8 9 2 ,9 1 5  = 4 .8 5
-  F o r  commune EU,

B ’ /TCMC(£ 2) = 3 8 ,2 9 8 ,2 0 0  / 1 5 , 8 1 2 ,9 1 5  = 3 .6 9 .
T h is  m eans t h a t  o n e  u n i t  s p e n t  on th e  programme y i e l d s  m ore th a n  

fo u r  u n i t s  o f  b e n e f i t  f o r  commune £ 1 ; and o n e  u n i t  s p e n t  on  th e  
programme y i e l d s  more th a n  t h r e e  u n i t s  o f  b e n e f i t  f o r  commune £2 . T h u s, 
th e  programme in  b o th  communes in  w o r th w h ile .
i i )  Net P resen t Value (NVP = B-C)
-  F or commune £ 1
B-TCMC(£ 1 ) = NPV = 8 1 ,9 5 1 ,2 0 0  -  1 6 ,8 9 2 ,9 1 5  = 6 5 ,0 5 8 ,2 8 5  f r a n c .
-  F or commune £2,
B ’ -TCMC(E^) = NPV = 5 8 ,2 9 8 ,2 0 0  -  1 5 ,8 1 2 ,9 1 5  = 4 2 ,4 8 5 ,2 8 5  f r a n c .

The n e t  p r e s e n t  v a lu e  (NPV) i s  h i g h l y  g r e a t e r  th a n  z e r o  f o r  b o th  
e x p e r im e n ta l  com m unes. T h u s , th e  programme in  b o th  communes i s  
w o r th w h il e .

The b e n e f i t  c o s t  r a t i o  and th e  n e t  p r e s e n t  v a lu e  in  th e  
e x p e r im e n ta l  communes a r e  h ig h e r  w h ere CHWs h a v e  fo r m a l f i n a n c i a l  
rew a rd s th a n  w h ere t h e r e  i s  no f i n a n c i a l  rew a rd s t o  CHWs. So th e  
f i n a n c i a l  rew a rd s t o  CHWs, th o u g h  i t  in c r e a s e s  th e  c o s t ,  h a s  a p o s i t i v e  
c o n s e q u e n c e .

The d i f f e r e n c e  in  b e n e f i t  c o s t  r a t i o  and n e t  p r e s e n t  v a lu e  w i l l  
b e m ore com m ented in  th e  n e x t  s e c t i o n .

6 .2 .2  H ealth  e f f e c t s  a n a ly s is
H e a lt h  e f f e c t s  a r e  a n a ly z e d  in  term s o f :
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 ity  in  communes e x p o se d  to  
CHWs:
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  communes e x p o se d  t o  
CHWs:

1 . C a lc u la t io n
We assu m e a m o n th ly  e p id e m io lo g i c a l  s u r v e y  in  h o u s e h o ld s  d u r in g  

o n e  y e a r  in  communes R ,  £2 and . At th e  end o f  th e  12th m on th , th e  
a g g r e g a t e  d a ta  o f  m a la r ia  m o r b id i t y  and m a la r ia  m o r t a l i t y  f o r  th e  t h r e e  
h y p o t h e t i c a l  communes a r e  a s  f o l l o w s :

84

T o t a l  number o f  m a la r ia  c a s e s
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commune £1 = ra(£1 )= 1 0 ,0 0 0  
commune Ej = m(E2)=  1 0 ,0 0 0  
commune €1 = 1ท((1 ) = 1 2 ,0 0 0
T o t a l  number o f  d e a th s  from  m a la r ia  
commune £1 = M(£ 1)= 50 
commune E, = M (E,)= 80  
corranune = M(Cj)= 1 2 5 .
T o ta l  p o p u la t io n  
commune £1 = p ( £ 1)= 15000  
commune = P(E,) = 13000  
commune €1 = P(c^) = 1 4 0 0 0 .

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  num ber o f  c a s e s  o f  
m a la r ia  p r e v e n te d  in  commune £1 o r  in  commune Ej, com pared  t o  commune Cj.
-  Number o f  c a se s  o f  m alaria  prevented
* in  commune £ 1 ะ
Number c a s e s  p r e v e n te d  = [m(c1) * p ( £1 ) /  P(Cj)] -  ra(£ 1 )

= ( 1 2 0 0 0 * 1 5 0 0 0 /1 4 0 0 0 ) -1 0 0 0 0  = 2 8 5 7 .
* in  conmune E2 ะ
Number c a s e s  p r e v e n te d  = [mtCj) * P(E^) /  p ^ ) ]  -  m(E>)

= ( 1 2 0 0 0 * 1 3 0 0 0 /1 4 0 0 0 ) -1 0 0 0 0  = 1 1 4 3 .
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 to  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  commune £1 o r  in  commune Ej, com pared  t o  commune C j.
-  Number o f  d eath s from m alaria  averted
* in  commune £ 1 ะ
Number d e a t h s  a v e r t e d  = [M fcp  * p ( £1 ) /  P (C j)]  -  M(£1 )

= ( 1 2 5 * 1 5 0 0 0 /1 4 0 0 0 ) -5 0  = 8 4 .
* in  commune Ej ะ
Number d e a t h s  a v e r t e d  = [M(1 ) * P (E j) /  p ( )  ] -  M(E,)

= ( 1 2 5 * 1 3 0 0 0 /1 4 0 0 0 ) -8 0  = 3 6 .
2 .  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
The c o s t  and 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 .  The e q u a t io n  f o r  th e  e s t im a t io n  o f  
e f f e c t i v e n e s s  c o s t  r a t i o  i s :  C/E (C o s t  E f f e c t i v e n e s s  r a t i o ) .
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( i )  R e g a r d in g  th e  m o r b id i t y ,

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
( i i )  R e g a r d in g  th e  m o r t a l i t y ,

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  .
For th e  c a se s  o f  m alaria  prevented
* in  coranune £ 1 ะ
C o st e f f e c t i v e n e s s  r a t i o  = TCMC(£ 1 ) /N um ber m a la r ia  c a s e s  p r e v e n te d

= 1 6 ,8 9 2 ,9 1 5  /  2 857  c a s e s  p r e v e n te d  
= 5 ,9 1 2  f r a n c  p e r  c a s e  p r e v e n t e d .

* in  commune E jะ
C o st e f f e c t i v e n e s s  r a t i o  = TCMC(E,)/Number m a la r ia  c a s e s  p r e v e n te d

= 1 5 ,8 1 2 ,9 1 5  /  1143 c a s e s  p r e v e n te d  
= 1 3 ,8 3 5  f r a n c  p e r  c a s e  p r e v e n t e d .

For th e d eath s from m alaria  averted
* in  coranune £ 1 ะ
C o st e f f e c t i v e n e s s  r a t i o  = TCMC(£ 1 ) /N um ber d e a t h s  a v e r t e d

= 1 6 ,8 9 2 ,9 1 5  /  84  d e a t h s  a v e r t e d  
= 2 0 1 ,1 0 6  f r a n c  p e r  d e a th  a v e r t e d .

* in  coranune E, ะ
C o st e f f e c t i v e n e s s  r a t i o  = TCMC( E j) /N um ber d e a t h s  a v e r t e d

= 1 5 ,8 1 2 ,9 1 5  /  36 d e a t h s  a v e r t e d  
= 4 3 9 ,2 4 8  f r a n c  p e r  d e a th  a v e r t e d .

The num ber o f  u n i t s  o f  h e a l t h  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  o r  number o f  d e a t h s  from  m a la r ia  a v e r t e d )  in  th e  e x p e r im e n ta l  
communes i s  h ig h e r  w h ere  CHWs h a v e  fo rm a l f i n a n c i a l  r ew a rd s th a n  w here  
t h e r e  i s  no f i n a n c i a l  rew a rd s to  CHWs. The 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  lo w er  w h ere  CHWs h a v e  fo rm a l f i n a n c i a l  r ew a rd s  th a n  w here  
t h e r e  i s  no f i n a n c i a l  r ew a rd s  t o  CHWs. So th e  f i n a n c i a l  rew a rd s to  
CHWs, th o u g h  i t  i n c r e a s e s  th e  c o s t ,  h a s  p o s i t i v e  c o n s e q u e n c e s  on  th e  
e f f e c t i v e n e s s .
6 .3  Perform ance, Cost and Outcomes A n a ly sis  o f  the CHWs in  M alaria  

C ontrol
One o f  th e  im p o r ta n t f a c t o r s  o f  p e r fo r m a n c e  o f  th e  CHWs 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  i s  th e  a n n u a l fo rm a l rew a rd s t h e y  
m ig h t g e t .  I t  w as shown in  s e c t i o n  6 .1  how t h a t  f a c t o r  (xio)  i s  
p o s i t i v e l y  r e l a t e d  to  th e  number o f  m a la r ia  p a t i e n t  t r e a t e d .  The v a lu e  
o f  i t s  c o e f f i c i e n t  in  th e  a l t e r n a t i v e s  o f  m u l t i p l e  r e g r e s s i o n  e q u a t io n s  
v a r i e s  from  0 .7  t o  2 .7  ( s e e  6 . 1 . 1 ) .
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F o r  th e  e v a l u a t i o n  o f  th e  m o d e ls ,  we assu m ed  t h r e e  com m unesะ
-  e x p e r im e n ta l  commune £1 , w it h  rew a rd s  t o  CHWs,
-  e x p e r im e n ta l  commune E^, w it h  n o  rew a rd s t o  CHWs,
- control coranune Cj without OTA'S.

The a d d i t i o n a l  c o s t  f o r  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  by  
CHWs i s  TCMC(£ 1 ) = 1 6 ,8 9 2 ,9 1 5  in  commune E. and TCMC(£ 2 ) = 1 5 ,8 1 2 ,9 1 5  lia 
commune Ej. The b e n e f i t  c o s t  r a t i o  o f  b o th  e x p e r im e n ta l  communes 
com pared  t o  t h e  c o n t r o l  i s  r e s p e c t i v e l y  4 .8 5  f o r  commune £1 and 3 .6 9  in  
com m une!^ . I f  on e  com p ares t h o s e  two b e n e f i t  c o s t  r a t i o s ,  on e  c o n c lu d e s  
t h a t  when th e  programme s p e n t  m ore t o  g i v e  f i n a n c i a l  i n c e n t i v e s  t o  
CHWs, i t  g a in s  more th a n  o n e  u n i t  o f  b e n e f i t .

L ik e w is e ,  th e  c o s t  e f f e c t i v e n e s s  r a t i o  show ed an im p o r ta n t  
d i f f e r e n c e ,  w h e th e r  th e  CHWs g e t  f i n a n c i a l  rew a rd s o r  n o t .  The c o s t  
e f f e c t i v e n e s s  r a t i o  i s  5 ,9 1 2  f r a n c  p e r  m a la r ia  c a s e  p r e v e n te d  in  £1, and  
1 3 ,8 3 5  f r a n c  p e r  m a la r ia  c a s e  p r e v e n te d  in  commune £2 . A l s o ,  th e  c o s t  
e f f e c t i v e n e s s  r a t i o  i s  2 0 1 ,1 0 6  f r a n c  p e r  d e a th  from  m a la r ia  a v e r t e d  in  
commune £ 1, and 4 3 9 ,2 4 8  f r a n c  p e r  d e a th  a v e r t e d  in  commune E^. I f  on e  
com p ares t h o s e  two t y p e s  o f  c o s t  e f f e c t i v e n e s s  r a t i o ,  o n e  can  c o n c lu d e  
t h a t  when th e  programme s p e n t  m ore t o  g i v e  f i n a n c i a l  i n c e n t i v e s  to  
CHWs, th e  g a in  i s  more th a n  d o u b le  o f  t h e  amount o f  money s p e n t  t o  
p r e v e n t  e a c h  c a s e  o f  m a la r ia  and t o  a v e r t  e a c h  d e a th  from  m a la r ia .

S o , th e  p e r fo r m a n c e  o f  t h e  CHWs i s  i n t i m a t e l y  r e l a t e d  t o  th e  
b e n e f i t s  and e f f e c t i v e n e s s  o f  t h e i r  c o n t r i b u t i o n  in  m a la r ia  c o n t r o l .  
The m ore th e  CHWs a r e  p e r fo r m a n t , t h e  m ore b e n e f i t s  and e f f e c t i v e n e s s  
t h e i r  a c t i o n s  p ro d u ce  to  th e  c o m m u n it ie s  s e r v e d .  And t o  h a v e  th e  CHWs 
m ore p e r fo r m a n t ,  on e  m ust a f f e c t  th e  f a c t o r s  o f  p e r fo r m a n c e , su c h  a s  
f i n a n c i a l  rew a rd s in  t h i s  h y p o t h e t i c a l  e x a m p le .
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