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DISCUSSION, SUGGESTIONS AND SUMMARY
7 .1  D isc u ss io n  and S u g gestio n s

The e co 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  
a t  th e  v i l l a g e  l e v e l  in  B e n in  i s  d e v e lo p e d  on  a  m e t h o d o lo g ic a l  a p p ro a ch  
o f  m o d e l l in g .  T h ree  m o d e ls  a r e  b u i l t :

a m odel f o r  th e  a n a l y s i s  o f  CHWs’ p e r fo r m a n c e ;
a  m odel f o r  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 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 ;
a  m odel f o r  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  th e  c o n t r ib u t io n  o f  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 .

Some w e a k n e s s e s  o f  t h e s e  m o d e ls  a r e  d i s c u s s e d  and a p p r o p r ia t e  
s u g g e s t i o n s  a r e  made in  t h i s  s e c t i o n .

I t  w as assu m ed  t h a t  th e  g a r b a g e  v a lu e  o f  th e  m o t o r c y c le  and  
o t h e r  eq u ip m en t t o  b e  r e p la c e d  a f t e r  t h e i r  l i f e t i m e  i s  z e r o ,  s i n c e  i t  
i s  g iv e n  s y s t e m a t i c a l l y  t o  th e  h e a l t h  c e n t r e  p e r s o n n e l .  T h is  a s su m p tio n  
i s  q u i t e  u n r e a l i s t i c ,  s i n c e  th e  m o t o r c y c le  and o t h e r  e q u ip m e n ts  s t i l l  
w o r th  a  v a l u e ,  e v e n  l i t t l e .  F o r  e x a m p le , a  m o to r c y c le  o f  3 0 0 ,0 0 0  f r a n c s  
s t i l l  w o r th  a t  l e a s t  5 0 ,0 0 0  f r a n c s  a t  th e  end  o f  i t s  5 y e a r s  o f  
l i f e t i m e .  So in  th e  im p le m e n ta t io n  o f  th e  m odel w i t h  r e a l  d a ta  
c o l l e c t e d  from  th e  s u r v e y ,  th e  g a r b a g e  v a lu e  o f  a l l  e q u ip m e n ts  ( o f  
h e a l t h  p e r s o n n e l  and CHWs) w i l l  b e  d e d u c te d  from  th e  c o s t  o f  eq u ip m e n ts  
and ad d ed  t o  th e  c o s t  o f  h e a l t h  p e r s o n n e l  and CHWs.

N ot a l l  CHWs w i l l  b e  r e p la c e d  s y s t e m a t i c a l l y  a t  th e  end  o f  th e  
f i f t h  y e a r .  T h o se  who a g r e e  t o  c o n t in u e  th e  jo b  w i l l  b e  k e p t in  th e  
s y s te m . S o , no v i l l a g e  a s s e m b ly  w i l l  b e  n e e d e d  in  v i l l a g e s  w h ere  t h e r e  
a r e  n o  new CHWs t o  b e  s e l e c t e d ,  and no new t r a i n i n g  c o s t  w i l l  b e  n eed ed  
in  su c h  v i l l a g e s .  The in p u t s  c o s t  w i l l  b e  a d j u s t e d  in  e a c h  commune t o  
f i t  t h e  r e a l  s i t u a t i o n .

M o r b id ity  and m o r t a l i t y  a r e  known and a c c e p t e d  a s  th e  m ost 
a p p r o p r ia t e  f i n a l  o u tc o m e s  in  th e  m easu rem en t o f  th e  im p act o f  h e a l t h  
i n t e r v e n t i o n  on  c o m m u n it ie s  (A lo n s o  and o t h e r s ,  1993; M i l l s ,  1993;  
P o r c h a iw i s e s k u l , 1993; W a lt , 1 9 8 8 ) .  The m o d e ls  d e s ig n e d  in  t h i s  s tu d y  
a r e  b a s e d  on th e  a s s u m p tio n  th 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 it y  
and m o r t a l i t y  in  e x p e r im e n t a l  communes a r e  due to  com m unity  h e a l t h  
w o r k e r s . T h is  may n o t  b e  n e c e s s a r y  t r u e  i f  t h e r e  a r e  o t h e r  e x t e r n a l  
f a c t o r s  w h ic h  can  in f l u e n c e  m a la r ia  m o r b id i t y  and m o r t a l i t y .  T h is  i s s u e  
was r a i s e d  b y  W alt ( 1 9 8 8 , 9 )  a c c o r d in g  t o  whom w h i le  th e  e f f e c t i v e n e s s  
o f  a  CHW programme m ig h t b e  b e s t  a s s e s s e d  b y  c h a n g e s  in  m o r t a l i t y  and
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d i s e a s e s  p r e v a le n c e  in  th e  com m u n ity , i t  i s  n o t o r i o u s l y  d i f f i c u l t  to  
d e s ig n  e v a l u a t i o n s  t h a t  can  c o n f i d e n t l y  d e m o n s tr a te  c a u s a l  
r e l a t i o n s h i p s  b e tw e e n  CHW in p u t s  and d e c r e a s e s  in  m o r t a l i t y  o r  
m o r b id i t y .

Aware o f  th a t  d i f f i c u l t y ,  t h i s  s tu d y  u se d  a s  i n d i c a t o r s  o f  
e f f e c t i v e n e s s ,  n o t  th e  g e n e r a l  m o r b id i t y  and m o r t a l i t y ,  b u t o n ly  
m a la r ia  s p e c i f i c  m o r b id i t y  and m a la r ia  s p e c i f i c  m o r t a l i t y .  A ls o ,  in  
t h i s  CHWs program m e, i t  i s  made s u r e  t h a t  no known e x t e r n a l  f a c t o r s  
come t o  d i s t u r b  th e  f i n a l  o u tco m es  in  b o th  e x p e r im e n ta l  and c o n t r o l  
coranunes. The l e v e l  o f  c a r e ,  th e  s i z e  o f  h e a l t h  c e n t r e s  and th e  h e a l t h  
p e r s o n n e l  a r e  i d e n t i c a l  in  a l l  communes in  th e  e x p e r im e n ta l  d i s t r i c t s .  
T h ere  i s  n o  o t h e r  h e a l t h  i n t e r v e n t i o n s  in  t h o s e  s i x  d i s t r i c t s  in  w h ich  
e x p e r im e n ta l  communes w ere  s e l e c t e d ,  and w i t h in  w h ic h  th e  c o n t r o l  
communes a r e  to  be s e l e c t e d  p u r p o s e ly .  The u s e  o f  i n s e c t i c i d e -  
im p r e g n a te d  b e d n e t s  and o t h e r  s p e c i f i c  m a la r ia  c o n t r o l  program m es a r e  
e x p e r ie n c e d  in  o t h e r  a r e a s .

L ik e w is e ,  m a la r ia  c a s e s  d ia g n o s e d  by CHWs a t  th e  v i l l a g e  l e v e l  
in  B é n in  a r e  p r e s u m p tiv e  c a s e s  o f  m a la r ia  b a se d  upon f e v e r  w ith o u t  any  
o t h e r  a cco m p a n y in g  sym ptom s; t h e r e  i s  no la b o r a t o r y  t e s t  t o  c o n f ir m  th e  
d i a g n o s i s  o f  m a la r ia  a t  th e  v i l l a g e  l e v e l .  T h u s, n o t  n e c e s s a r i l y  a l l  
c a s e s  o f  f e v e r  w i l l  be c o n f ir m e d  a s  m a la r ia  c a s e s .  T h at i s  why th e  CHWs 
a r e  r e q u e s t e d  t o  r e f e r  t o  h e a l t h  c e n t r e s  a l l  c a s e s  o f  f e v e r  w ith o u t  
im provem ent a f t e r  t h r e e  d a y s  o f  a n t i m a l a r i a l  t r e a tm e n t  a t  th e  v i l l a g e  
l e v e l .

In  th e  t h r e e  m o d e ls  d e v e lo p e d  a b o v e , a  s p e c i a l  a t t e n t i o n  i s  t o  
b e  g iv e n  to  th e  a n a l y s i s  o f  th e  i n f l u e n c e  o f  th e  f i n a n c i a l  fo rm a l 
rew a rd s t o  CHWs. I t  may b e  fo u n d ed  b y  th e  s tu d y  in  r e a l  l i f e  th a t  
f i n a n c i a l  rew a rd s h a s  s i g n i f i c a n t  in f l u e n c e  on thie number o f  p a t i e n t s  
t r e a t e d  b y  CHWs a t  th e  v i l l a g e  l e v e l  p e r  y e a r .  How t o  f in a n c e  th a t  
fo rm a l f i n a n c i a l  r ew a rd s t o  CHWs a t  th e  v i l l a g e  l e v e l  w i l l  b e  th e  n e x t  
r e s e a r c h  q u e s t io n  f o c u s .  T he w i l l i n g n e s s  t o  p ay  o r  t h e  w i l l i n g n e s s  to  
c o n t r ib u t e  t o  th e  r ew a rd s  d e s e r v e d  t o  b e  i n v e s t i g a t e d  in  th e  
c o m m u n it ie s  b e n e f i c i a r i e s  o f  th e  c o n t r i b u t i o n  o f  CHWs.

H y p o t h e t ic a l  d a t a  h a v e  b e e n  u s e d  in  th e  s tu d y  t o  t e s t  how th e  
m o d e ls  w ork . The r e s u l t s  o f  th e  e v a l u a t i o n  o f  th e  a p p r o a c h  u s in g  t h e s e  
h y p o t h e t i c a l  d a ta  a r e  n o t  t o  b e  ta k e n  a s  g r a n te d  f o r  p o l i c y  
i m p l i c a t i o n s .

T h e se  m o d e ls  w i l l  h e lp  t o  b r id g e  th e  gap  o f  la c k  o f  form al 
r e s e a r c h e s  in  B é n in  on  t h e  i s s u e  o f  d e c e n t r a l i z a t i o n  o f  h e a l t h  s e r v i c e s  
down t o  th e  v i l l a g e  l e v e l ,  t h a t  s e n s i t i v e  a s p e c t  o f  P r im a ry  H e a lth  
C are/B am ako I n i t i a t i v e .  The r e s u l t s  o f  su c h  s t u d i e s  w i l l  h e lp  h e a l t h  
p la n n e r s  and p o l i c y  m ak ers o f  th e  G overnm ent t o  make a  d e c i s i o n  
r e g a r d in g  th e  c h o ic e  o f  th e  im p l i c a t i o n  o f  CHWs in  m a la r ia  c o n t r o l ,  b u t  
a l s o  in  o t h e r  common 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 .  The r e s u l t s  
o f  t h o s e  s t u d i e s  can  a l s o  b e  u se d  in  th e  f u t u r e  a s  s t a r t i n g  p o in t  f o r  
f u r t h e r  r e s e a r c h e s  in  th e  same a r e a .
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7 .2  S\— ary
T h is  s t u d y  h a s  d e s ig n e d  a m e t h o d o lo g ic a l  a p p ro a ch  to  a n a ly z e  

w it h  e c o n o m ic  t o o l s  w h e th e r  o r  n o t  th e  CHWs programme im p lem en ted  in  
a l l  th e  v i l l a g e s  o f  o n e  commune p e r  p r o v in c e  in  th e  o v e r a l l  SIX 
p r o v in c e s  o f  B e n in  i s  e c o n o m ic a l ly  w o r t h w h i le .  I f  SO, th e  prograirene i s  
to  b e  ex p a n d ed  a l l  o v e r  th e  517 communes in c lu d in g  m ore th a n  3000  
v i l l a g e s  o f  th e  c o u n t r y .  The s t u d y  h a s  tw o s e c t i o n s  r e l a t e d  
r e s p e c t i v e l y  t o  th e  tw o s u b - q u e s t io n s  d e r iv e d  from  th e  m ajor  o n e :

how t o  a n a ly z e  th e  p e r fo r m a n c e  o f  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  in  B é n in  ?
how t o  d e s ig n  th e  a n a l y s i s  o f  th e  c o s t  and th e  o u tc o m e s  ( b e n e f i t  
and e f f e c t i v e n e s s )  o f  th e  c o n t r i b u t i o n  o f  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 ?

A n a ly z in g  th e  p e r fo r m a n c e  o f  th e  Community H e a lth  W orkers fo 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 ,  th e  s tu d y  u s e d  m u l t ip l e  
r e g r e s s i o n  a n a l y s i s ,  b in a r y  m odel a n a l y s i s  and q u a l i t a t i v e  a n a l y s i s .  
Many f a c t o r s  h a v e  b e e n  i d e n t i f i e d  a s  i n f l u e n c i n g  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  a t  th e  v i l l a g e  l e v e l  p e r  y e a r  b y  e a c h  o n e  o f  th e  CHWs  ̂
u se d  h e r e  a s  a  p r o x y  o f  th e  m easu rem en t o f  th e  p e r fo r m a n c e  o f  th e  CHWs. 
T h ere  a r e  b o th  q u a n t i t a t i v e  and q u a l i t a t i v e  f a c t o r s .

The q u a n t i t a t i v e  f a c t o r s  w h ich  ca n  h a v e  an y  i n f l u e n c e  on  CHWs’ 
p e r fo r m a n c e  a r e  th e  a g e ,  th e  number o f  y e a r s  o f  s c h o o l i n g ,  th e  number 
o f  y e a r s  o f  e x p e r ie n c e  a s  CHW, th e  amount o f  th e  h o u s e h o ld  incom e p e r  
y e a r ,  t h e  number o f  d e p e n d e n t s ,  th e  v a lu e  o f  in fo r m a l g i f t  r e c e iv e d  
from  v i l l a g e r s  p e r  y e a r ,  th e  number o f  s u p e r v i s io n  b y  th e  p e r s o n n e l  o f  
h e a l t h  c e n t r e  p e r  y e a r ,  th e  number o f  s e s s i o n s  o f  r e t r a i n i n g ,  th e  
num ber o f  h o u r s  o f  d a i l y  a v a i l a b i l i t y  f o r  th e  f u n c t io n  o f  CHW and th e  
am ount o f  fo r m a l rew a rd s p e r  y e a r .  T h ey  w ere  a n a ly z e d  b y  m u l t ip l e  
r e g r e s s i o n  m eth o d .

The q u a l i t a t i v e  f a c t o r s  w h ic h  can  h a v e  an y  in f l u e n c e  on CHWs’ 
p e r fo r m a n c e  a r e  th e  s e x ,  th e  m a r it a l  s t a t u s ,  th e  em p loym en t, th e  
c o m p e te n c e , 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, th e  su p p o r t  
from  th e  h ie r a r c h y  and an y  h e a l in g  s e r v i c e  b e f o r e  b eco m in g  CHW. The 
q u a l i t a t i v e  f a c t o r s  c o u ld  b e  s t u d ie d  b y  t h e  b in a r y  m odel a n a l y s i s :  
l i n e a r  p r o b a b i l i t y  m o d e l, p r o b i t  m odel and l o g i t  m o d e l. In  th e  
e v a l u a t i o n  o f  th e  a p p r o a c h  w it h  h y p o t h e t i c a l  d a t a ,  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 tr a n s fo r m e d  t o  dummy v a r i a b l e  w it h  two  
p o s s i b l e  v a l u e s  (1 i f  p o s i t i v e ,  0 i f  o t h e r w is e )  w as u s e d  a s  d ep en d en t  
v a r i a b l e ;  and 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  o n e  y e a r  u se d  
a s  in d e p e n d e n t  v a r i a b l e .

Among a l l  th e  f a c t o r s ,  b o th  q u a n t i t a t i v e  and q u a l i t a t i v e ,  th e  
amount o f  fo rm a l rew a rd s t o  th e  CHW p e r  y e a r  i s  e x p e c t e d  t o  b 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  p e r  y e a r .  In  o t h e r  
w o r d s , th e  CHWs who g e t  som e fo rm a l rew a rd s a r e  h y p o t h e s iz e d  t o  t r e a t
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m ore p a t i e n t s  p e r  y e a r  th a n  t h o s e  who g e t  n o  fo rm a l rew a rd s f o r  th a t  
j o b .

B o th  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  w ere  
u s e d  a s  e co n o m ic  t o o l s  t o  d e s ig n  th e  e c o n o m ic  e v a lu a t io n  o f  th e  
c o n t r i b u t i o n  o f  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 .

C o st b e n e f i t  a n a l y s i s  com pared  th e  s h a r e  u se d  f o r  m a la r ia  
c o n t r o l  in  th e  a d d i t i o n a l  in p u ts  n e e d e d  t o  im p lem en t CHWs programme a t  
th e  v i l l a g e  l e v e l ,  and th e  b e n e f i t  in  m o n eta ry  te r m s . The e x p e c te d  
b e n e f i t s  a r e :
(1 )  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  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  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  ;
(3 )  t h 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 tm 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 .

C o st e f f e c t i v e n e s s  a n a l y s i s  com pared th e  s h a r e  u se d  f o r  m a la r ia  
c o n t r o l  in  th e  t o t a l  a d d i t i o n a l  in p u t s  n e e d e d  t o  im plem ent CHWs
program m e a t  th e  v i l l a g e  l e v e l ,  and th e  e f f e c t i v e n e s s  o f  t h e  programme 
in  n a t u r a l  u n i t s .  The 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  to  be  
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  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  in  e x p e r im e n ta l  communes a r e :
(1 )  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 i t y  in  v i l l a g e s  and

communes e x p o s e d  t o  CHWs,
(2 )  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.
The r e s u l t s  o f  CEA i s  t o  b e e x p r e s s e d  in  c o s t  p e r  u n i t  o f  

o u t p u t .  F o r  b o th  CBA and CEA, th e  i n f l u e n c e  o f  th e  f i n a n c i a l  rew a rd s to  
th e  CHWs i s  t o  b e  a n a ly z e d  th r o u g h  th e  " b e h a v io u r "  o f  th e  b e n e f i t  c o s t  
r a t i o ,  and a l s o  t h a t  o f  c o s t  p e r  u n i t  o f  o u t p u t .

In  e a c h  p r o v in c e ,  e a c h  e x p e r im e n ta l  commune w i l l  b e  com pared t o  
a  g ro u p  o f  c o n t r o l  s e l e c t e d  p u r p o s iv e ly  in  th e  n e ig h b o u r h o o d  and in  th e  
same d i s t r i c t ,  s o  a s  t o  g u a r a n te e  th e  s i m i l a r i t y  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 u r e  o f  v i l l a g e r s  t o  th e  CHWs.

The CHWs’ p e r fo r m a n c e  a n a l y s i s  n e e d s  a c r o s s - s e c t i o n a l  s u r v e y  
f o r  d a t a  c o l l e c t i o n  from  CHWs, h e a l t h  p e r s o n n e l  o f  coom une 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  and h e a l t h  r e c o r d  in  t h o s e  f a c i l i t i e s .  The 
eco n o m ic  e v a l u a t i o n  o f  CHWs’ p er fo r m a n c e  in  m a la r ia  c o n t r o l  w i l l  n eed  
a  o n e  y e a r  f o l lo w - u p  s u r v e y ,  w it h  r e p e a t e d  m o n th ly  c r o s s - s e c t i o n a l  d a ta  
c o l l e c t i o n  in  h o u s e h o ld s ,  and h e a l t h  c e n t r e s  r o u t in e  d a ta  c o l l e c t i o n .  
The h o u s e h o ld  s u r v e y  w i l l  b e  c a r r ie d  o u t  in  b o th  e x p e r im e n ta l  and  
con  t r o 1 commune ร .
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