
CHAPTER 4

MODELLING CHWs’ PERFORMANCE ANALYSIS
4.1 Research Design

The 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  w i l l  in v o lv e  m o d e l l in g  a p p r o a c h . To t e s t  th e  m o d e l, d a ta  
w i l l  b e  c o l l e c t e d  by a c r o s s - s e c t i o n a l  d e s c r i p t i v e  s t u d y .
4.2 Factors Influencing the CHWs’ Performance

T h is  p o in t  o f  th e  r e s e a r c h  w i l l  f o c u s  on  s e l e c t i n g  th e  s p e c i f i c  
f a c t o r s  t h a t  can  h a v e  an y  i n f lu e n c e  on th e  p er fo r m a n c e  o f  CHWs. T h ere  
a r e  tw o k in d s :  q u a n t i t a t i v e  f a c t o r s  and q u a l i t a t i v e  f a c t o r s .  T hey w i l l  
b e in c lu d e d  in  th e  m odel t o  b e  b u i l t  f o r  th e  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 .

4.2.1 Quantitative factors

The q u a n t i t a t i v e  f a c t o r s  o r  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 a t  c a n  i n f l u e n c e  th e  p e r fo r m a n c e  o f  a  CHW a r e  th e  f o l l o w i n g s :

1 . Age o f  th e  CHW
The a g e  o f  th e  CHW may in f l u e n c e  th e  number o f  p a t i e n t s  t r e a t e d  

in  o n e  y e a r .  The you n g  CHW m ig h t n o t  b e  r e l i a b l e  f o r  th e  p a t i e n t s ,  a s  
th e  c a s e  o f  o n e  you n g woman o f  25 who w as n o t  a l lo w e d  b y  some o f  th e  
v i l l a g e  members t o  a s s i s t  th e  p r e g n a n t t o  d e l i v e r  in  a  v i l l a g e  o f  
s o u t h - e a s t  B é n in ,  a l t h o u g h  sh e  was s e l e c t e d  b y  a  v i l l a g e  a s s e m b ly . T h is  
s i t u a t i o n  i s  h ow ever  n o t  g e n e r a l i z a b l e  t o  o t h e r  r e g i o n s .  The' o ld e r  
h e / s h e  i s ,  th e  more e x p e r ie n c e d  h e / s h e  m ig h t b e ,  and a l s o  th e  more 
r e l i a b l e  f o r  th e  p o t e n t i a l  m a la r ia  p a t i e n t s  in  th e  com m unity . B ut on  
th e  o t h e r  h a n d , th e  o l d  CHWs a r e  s u b j e c t  t o  o b l i v i o n  and a r e  v e r y  
l i k e l y  t o  k e e p  l e s s  th e  i n s t r u c t i o n s  in  t h e i r  m ind .

2 .  Number o f  y e a r s  o f  s c h o o l in g
The l e v e l  o f  e d u c a t io n ,  e s p e c i a l l y  th e  number o f  y e a r s  o f  

s c h o o l in g  m ig h t p la y  a  g r e a t  r o l e  in  th e  u n d e r s ta n d in g  o f  th e  r o l e  o f  
th e  CHWs in  th e  com m u n ity . But i t  i s  v e r y  d i f f i c u l t  to  f in d  in  v i l l a g e s  
a v a i l a b l e  p e o p le  w it h  many y e a r s  o f  s c h o o l i n g .  U n le s s  t h o s e  o ld  
o f f i c i a l s  w ho, a f t e r  r e t i r e m e n t ,  h a v e  r e tu r n e d  t o  t h e i r  home v i l l a g e s  
f o r  t h e i r  l a s t  d a y s .  T h o se  k in d  o f  p e o p le  a r e  more i n t e r e s t e d  in  o t h e r  
more " h o n o u ra b le"  f u n c t io n  su c h  a s  member o f  v i l l a g e  c o m m it te e s ,  h ead  
o f  v i l l a g e ,  m ayor e t c . . .  H ow ever, t h e r e  a r e  some CHWs who h ave  
u n d erg o n e  some y e a r s  o f  s c h o o l  e d u c a t io n .  T h is  m ig h t i n f lu e n c e  
p o s i t i v e l y  th e  number o f  p a t i e n t s  th e y  t r e a t  p e r  y e a r .
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3 . Number o f  y e a r s  o f  e x p e r ie n c e  a s  CHW
A ll  th e  CHWs who a r e  c u r r e n t l y  w o r k in g  in  v i l l a g e s  h a v e  n o t  th e  

same num ber o f  y e a r s  o f  e x p e r i e n c e .  B e c a u se  o f  some few  d r o p - o u t s ,  
m ig r a t io n s  f o r  m u l t i p l e  r e a s o n s  and d e a t h s  a l l  a lo n g  th e  im p le m e n ta t io n  
o f  th e  program m e, some CHWs in  some v i l l a g e s  w ere  r e p la c e d  b y  new o n e s  
who w ere  t r a in e d  and s u p e r v i s e d  b y  th e  sam e h e a l t h  p e r s o n n e l .  So th a t  
th e  num ber o f  y e a r s  o f  e x p e r ie n c e  a s  CHW v a r i e s  from  f i v e  (CHWs on  d u ty  
s i n c e  1 9 9 0 ) t o  o n e  (CHWs on  d u ty  s i n c e  1 9 9 4 ) .  No CHWs on  d u ty  s i n c e  
l e s s  th a n  on e  y e a r  w i l l  b e  in c lu d e d  in  th e  s t u d y .  The m ore y e a r s  o f  
e x p e r ie n c e  th e  CHW h a s  in  t h a t  j o b ,  th e  m ore r e l i a b l e  he o r  sh e  m igh t  
b e  t o  th e  c o m m u n it ie s  b e n e f i c i a r i e s .  T h is  m ig h t h a v e  some p o s i t i v e  
i n f l u e n c e  on th e  number o f  p a t i e n t s  t r e a t e d  b y  h im .

4 .  Annual am ount o f  h i s / h e r  h o u s e h o ld  incom e
The CHWs a r e  g e n e r a l l y  h e a d s  o f  h o u s e h o ld s ,  and h ave t o  ta k e  

c a r e  o f  th e  h o u s e h o ld  m em bers. T h u s , th e y  n e e d  in com e t o  r e sp o n d  t o  
th e  p r im a r y  n e e d s  o f  th e  w h o le  h o u s e h o ld .  The f i v e  p r im a ry  n e e d s  o f  
human b e in g  a r e  th e  f o l l o w i n g s :  e a t i n g ,  c l o t h i n g ,  h o u s in g ,  b e in g
e d u c a t e d ,  and b e in g  c a r e d  in  c a s e  o f  d i s e a s e .  I f  an yon e o f  t h e s e  
fu n d a m e n ta l n e e d s  m i s s e s ,  t h e r e  i s  no w e l l  b e in g  in  t h e  h o u s e h o ld . S o , 
t h e  am ount o f  a n n u a l in com e o f  th e  h o u s e h o ld  i s  an  im p o r ta n t f a c t o r  f o r  
th e  h a p p in e s s  and th e  m o t iv a t io n  o f  th e  h ea d  o f  th e  h o u s e h o ld . I f  
en o u g h  in com e i s  e a r n e d  f o r  th e  h o u s e h o ld  t o  c o v e r  i t s  b a s i c  n e e d s ,  
t h e r e  w i l l  b e  no c r u c i a l  o r  u r g e n t  e c o n o m ic  n e e d s  in  th e  CHW’ s  
h o u s e h o ld ;  and th e  e c o n o m ic  b u rd en  o f  th e  h o u s e h o ld  f o r  th e  CHW w i l l  b e  
l e s s .  T he l e s s  h e o r  s h e  w i l l  c a r e  a b o u t fo rm a l o r  in fo r m a l r e w a r d s . He 
o r  s h e  c a n  c o n c e n t r a t e  on  h i s  o r  h e r  jo b  o f  CHW; T h is  m igh t h a v e  some 
p o s i t i v e  in f l u e n c e  on  th e  number o f  p a t i e n t s  t r e a t e d  b y  h im .

5 .  Number o f  h i s / h e r  d e p e n d e n ts
The head  o f  h o u s e h o ld  h a s  t o  c a t e r  f o r  a l l  t h e  members o f  th e  

h o u s e h o ld .  M o reo v er , th e  d e p e n d e n ts  a r e  n o t  o n ly  th e  p e o p le  i n s i d e  th e  
h o u s e h o ld ,  in  th e  s o c i o - c u l t u r a l  e n v ir o n m e n t o f  B é n in . The d e p e n d e n ts  
a r e  a l l  t h e  p e o p le  i n s i d e  and o u t s i d e  th e  h o u s e h o ld  w h ose  b a s i c  n e e d s  
m ust b e  s a t i s f i e d  b y  th e  h ea d  o f  h o u s e h o ld .  The m ore d e p e n d e n ts  a  CHW 
h a s ,  t h e  more h e / s h e  w i l l  n e e d  t o  sp e n d . T h is  w i l l  h ave  a n e g a t iv e  
e f f e c t  o n  th e  am ount o f  y e a r l y  incom e o f  th e  h o u s e h o ld .  The CHW who 
h a s a  l o t  o f  d e p e n d e n ts  and a l i t t l e  am ount o f  incom e w i l l  n o t b e  a s  
m o t iv a t e d  a s  a n o th e r  who h a s  l e s s  b u r d e n , and a l s o  he w i l l  be in  n e e d  
o f  m oney a l l  th e  t im e .  As a r e s u l t  o f  t h i s  d e m o t iv a t io n ,  h e  o r  s h e  
m ig h t p e r fo r m  p o o r ly .  S o , a  b ig  number o f  d e p e n d e n ts  m ig h t h a v e  a  
n e g a t i v e  in f l u e n c e  on t h e  number o f  p a t i e n t s  t r e a t e d  b y  th e  CHW.

6 . V a lu e  o f  in fo r m a l g i f t  p e r  y e a r
In fo r m a l g i f t  a r e  u s u a l l y  g iv e n  by p a t i e n t s  o r  p a r e n t s  o f  

p a t i e n t s  who a r e  happy o f  th e  b e h a v io u r  o f  th e  CHWs, o r  happy o f  th e  
q u a l i t y  o f  h i s  o r  h e r  c a r e .  The am ount o f  in fo r m a l g i f t  a  CHW g e t s  p e r  
y e a r  may b e  u se d  a s  an  i n d i c a t o r  t o  m ea su re  th e  number o f  p a t i e n t s  h e  
o r  sh e  h a s  t r e a t e d  s u c c e s s f u l l y .  S o , th e  m ore p a t i e n t s  he o r  sh e  h a s
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t r e a t e d ,  th e  m ore t h e  am ount o f  in fo r m a l g i f t .  T h u s , th e  amount o f  
in fo r m a l g i f t  i s  su p p o sed  t o  i n f l u e n c e  th e  p er fo rm a n ce  o f  th e  CHW.

7 . Number o f  s u p e r v i s i o n  p e r  y e a r
The r e g u la r  s u p e r v i s i o n  o f  th e  CHWs b y  th e  h e a l t h  p e r s o n n e l  o f  

th e  commune h e a l t h  c e n t r e  h a s  two e f f e c t s :  i )  th e  S t r e n g t h e n in g  o f  th e  
c o m p e te n c e  o f  th e  CHWs, and i i )  th e  l e g i t i m a t i o n  o f  th e  a c t i o n s  o f  th e  
CHW t o  th e  v i l l a g e r s .  The m ore th e  CHW i s  s u p e r v is e d  b y  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 ,  t h e  m ore r e l i a b l e  he w i l l  b e  t o  th e  co m m u n itie s  
b e n e f i c i a r i e s .  T h is  m ig h t h a v e  some p o s i t i v e  in f lu e n c e  on th e  number o f  
p a t i e n t s  t r e a t e d  by h im .

8 .  Number o f  r e t r a i n i n g
The CHWs h a v e  b e e n  r e t r a in e d  s e v e r a l  t im e s  s i n c e  th e  b e g in n in g  

o f  th e  programme in  1990 in  o r d e r  t o  s t r e n g t h e n  t h e i r  c o m p eten ce  and  
im p rove th e  q u a l i t y  o f  t h e i r  c a r e .  The m ore a  CHW h a s  b e e n  r e t r a in e d ^  
th e  b e t t e r  w i l l  be th e  q u a l i t y  o f  h i s  c a r e .  T h is  w ou ld  b e  a p p r e c ia t e d  
by th e  c o m m u -n it ie s  b e n e f i c i a x i e s , and m ig h t le a d  t o  m ore c o n f id e n c e  
and m ore r e l i a b i - l i t y  t o  t h e  CHW. More p a t i e n t s  m ig h t go  to  him  o r  h e r  
f o r  h e a l t h  s e e k in g .

9 .  Number 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
The CHWs a r e  n o t  a s s ig n e d  in  o f f i c e s  t o  b e  o p en ed  and c l o s e d  

t im e ly  f o r  t h e i r  t a s k  in  v i l l a g e s ,  b u t th e y  h a v e  t o  d e v o t e  some t im e  
d a i l y  f o r  t h e i r  h e a l t h  a c t i v i t i e s .  T hey can  g o  t o  t h e i r  u s u a l  
a c t i v i t i e s ,  b u t h a v e  t o  l e t  th e  v i l l a g e r s  know w h ere t h e y  w ou ld  b e ,  s o  
t h a t  t h e y  can  b e  r e a c h e d  in  c a s e  o f  n e e d s .  I f  p a t i e n t s  in  n e e d s  ca n n o t  
f i n d  a  CHW on t im e  t o  s o l v e  t h e i r  s im p le  h e a l t h  p r o b le m s , t h i s  w i l l  b e  
q u ic k ly  known in  th e  v i l l a g e s ;  and th e  n e x t  p a t i e n t s  w i l l  go  f o r  h e a l t h  
s e e k in g  e l s e w h e r e .  The m ore 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 , th e  m ore p a t i e n t s  h e / s h e  w i l l  t r e a t  w i t h in  a  y e a r .

1 0 . Amount o f  fo rm a l rew a rd s p e r  y e a r
CHWs w ere  s e l e c t e d  b y  v i l l a g e r s  and a g r e e d  t o  work f o r  t h e i r  

c o m m u n it ie s  w ith o u t  c la im in g  an y  c o m p e n sa t io n  in  k in d  n o r  in  c a s h  f o r  
th e  t im e  th e y  w ou ld  d e v o t e  f o r  t h e i r  p e o p le .  But when th e  programme 
s t a r t e d ,  i t  w as s e e n  b y  some o f  th e  CHWs and a l s o  some v i l l a g e r s  a s  
t im e  ( t h u s  r e s o u r c e )  c o n su m in g . T h at i s  why in  some v i l l a g e s ,  v i l l a g e r s  
t h e m s e lv e s  d e c id e d  t o  " g iv e  so m eth in g "  f o r m a l ly  ( y e a r l y  o r  e a c h  
s e m e s t e r )  in  c a s h  o r  in  k in d  t o  CHWs, t o  co m p en sa te  f o r  th e  t im e  th e  
l a t t e r  sp en d  f o r  t h e i r  CHW t a s k s .  Some CHWs a r e  h e lp e d  in  t h e i r  fa r m s .  
The v a lu e  o f  fo rm a l r ew a rd s  h e  o r  sh e  g e t s  p e r  y e a r  i s  su p p o sed  t o  
m o t iv a t e  him o r  h e r ,  and h a v e  a p o s i t i v e  i n f lu e n c e  on th e  p er fo r m a n c e  
o f  th e  CHW. The more t h e  CHW g e t s  t h i s  fo rm a l rew a rd s p e r  y e a r ,  th e  
m ore h e  o r  sh e  w i l l  b e  m o t iv a t e d  and th e  more p a t i e n t s  h e o r  s h e  w i l l  
l i k e l y  h a v e  t o  t r e a t .
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4.2.2 Qualitative factors

The q u a l i t a t i v e  f a c t o r s  o r  in d e p e n d e n t  q u a l i t a t i v e  v a r i a b l e s  
t h a t  ca n  i n f lu e n c e  th e  p e r fo r m a n c e  o f  a CHW a r e  th e  f o l l o w i n g s :

1 1 . Sex
The fe m a le  a r e  l i k e l y  t o  b e  l e s s  a v a i l a b l e  th a n  th e  m a le ,  

b e c a u s e  o f  t h e i r  d a i l y  h o u s e h o ld  w ork . M o reo v er , a s  th e y  a r e  
s p e c i a l i z e d  in  m a te r n a l c a r e  ( a n t e - n a t a l  c a r e ,  p o s t - n a t a l  c a r e ,  r i s k y  
p r e g n a n c ie s  d e t e c t i o n ,  d e l i v e r y )  t h e y  a r e  m o s t ly  u s e d  a s  t r a d i t i o n a l  
b i r t h  a t t e n d a n t s  (T B A s). T hus t h e y  a r e  su p p o sed  t o  t r e a t  l e s s  m a la r ia  
p a t i e n t s  th a n  m a le s .  A l s o ,  in  some v i l l a g e s ,  th e  men a r e  n o t  l i k e l y  to  
a l lo w  t h e i r  w iv e s  CHWs t o  d e a l  w it h  m en, e v e n  i f  t h e  l a t t e r  a r e  s i c k .  
And th e  fe m a le  p a t i e n t s  may n o t  h a v e  w i l l i n g n e s s  t o  c o n s u l t  CHWs m ale  
b e c a u s e  o f  th e  common and n a t u r a l  r e lu c t a n c e  o f  women t o  e x p o s e  t h e i r  
p r o b le m s , e v e n  h e a l t h  p r o b le m s o r  o t h e r s ,  to  men in  v i l l a g e s  in  B é n in .

1 2 . M a r ita l  s t a t u s
The c r i t e r i a  o f  s e l e c t i o n  o f  c a n d id a t e s  t o  b e  CHWs w ere  s e t  by  

v i l l a g e r s  t h e m s e lv e s ;  and t h e y  a r e  n o t  n e c e s s a r i l y  th e  same from  on e  
v i l l a g e  t o  a n o t h e r .  In  som e v i l l a g e s  o f  th e  c e n t r a l  r e g io n  o f  B é n in ,  
th e  s i n g l e  w ere  s y s t e m a t i c a l l y  e l i m i n a t e d ,  b e c a u s e  th e  v i l l a g e r s  w ere  
a f r a i d  th a t  th e y  m ig h t l e a v e  t h e  v i l l a g e  and f o l l o w  t h e i r  f u t u r e  
s w e e t h e a r t s ,  i f  I t  com es t o  h appen  t h a t  th e  l a t t e r  a r e  n o t  o r i g i n a t e d  
from  t h e  same v i l l a g e .  In  o t h e r s ,  t h e y  w ere  a c c e p t e d  b u t w arned  n o t  to  
ta k e  a d v a n ta g e  o f  t h e i r  p o s i t i o n  t o  woo th e  m a r r ie d  women. In  o t h e r  
v i l l a g e s ,  t h e y  w ere  e a s i l y  a c c e p t e d ,  w ith o u t  an y  n o t i c e s .  In  a l l  c a s e s ,  
t h e  women m ig h t b e  r e l u c t a n t  t o  go  t o  th e  CHWs s i n g l e  f o r  h e a l t h  
s e e k in g ,  and a l s o  th e  men may n o t  a l lo w  t h e i r  w iv e s  t o  g o  f o r  h e a l t h  
s e e k in g .  S o , t h i s  m ig h t h a v e  n e g a t i v e  in f l u e n c e  on  th e  number o f  
p a t i e n t s  t r e a t e d  b y  th e  CHW p e r  y e a r .  I t  w ou ld  b e  i n t e r e s t i n g  t o  le a r n  
who a r e  th e  p a t i e n t s  o f  th e  CHWs s i n g l e .

13 . Em ploym ent
CHWS w ere  w arned  a t  th e  b e g in n in g  o f  th e  programme th a t  i t  was 

n o t  an  em ploym ent f o r  th em . T hey  o u g h t t o  h a v e  t h e i r  own em ploym ent to  
r e sp o n d  t o  t h e i r  n e e d s  and t h e i r  h o u s e h o ld ’ s  b e f o r e  b eco m in g  CHWs. The 
CHW w it h  no em ploym ent h a s  no r e s o u r c e s  f o r  h i s  o r  h e r  n e e d s ;  and h e o r  
sh e  m ig h t w a it  f o r  in fo r m a l g i f t s  from  p a t i e n t s  o r  fo r m a l rew a rd s from  
th e  com m u n ity . And in  t h e  c a s e  t h a t  n o n e  o f  t h e s e  i s  p r o v id e d  t o  him  o r  
h e r ,  h e  o r  sh e  m ig h t n o t  t o  b e  m o t iv a t e d ,  th u s  l e s s  a v a i l a b l e  f o r  th e  
jo b  and f i n a l l y  t r e a t  l e s s  p a t i e n t s .

14 . C om petence
I f  a CHW i s  c o m p e te n t ,  th e  q u a l i t y  o f  h i s  o r  h e r  c a r e  w i l l  b e  

g o o d  and w e l l  a p p r e c ia t e d  b y  th e  v i l l a g e r s .  The more co m p e te n t th e  CHW 
โ ร ,  th e  m ore th e  number o f  p a t i e n t s  t r e a t e d .  T h is  w i l l  b e  ju d g ed  b y  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  in  c h a r g e  o f  t r a i n i n g ,  r e t r a i n i n g  and  
s u p e r v i s i o n  o f  CHWs.
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1 5 . A t t i t u d e  o f  v i l l a g e r s
I f  th e  a t t i t u d e  o f  th e  v i l l a g e r s  i s  n o t  p o s i t i v e ,  th e  CHW m igh t  

b e d e m o t iv a te d  t o  c o n t in u e  th e  " jo b " . The m oral su p p o r t  o f  th e  
com m unity  w h ic h  ca n  b e  e x p r e s s e d  b y  t h e i r  p o s i t i v e  a t t i t u d e  to w a rd s th e  
CHW in c lu d e s  t h e  ack n ow led gm en t o f  th e  c o n t r ib u t io n  o f  th e  l a t t e r  t o  
some e x t e n t  t o  th e  g o o d  h e a l t h  s t a t u s  o f  t h e  com m unity s e r v e d .  A 
p o s i t i v e  a t t i t u d e  o f  th e  com m unity m ig h t e n c o u r a g e  him  o r  h e r  to  
p e r fo r m  b e t t e r .  A l s o ,  a  p o s i t i v e  a t t i t u d e  o f  t h e  com m unity m igh t  
e n c o u r a g e  p e o p le  t o  go  t o  th e  CHW f o r  h e a l t h  s e e k in g ;  t h i s  m igh t  
i n c r e a s e  th e  num ber o f  p a t i e n t s  t r e a t e d .

1 6 . S u p p ort o f  t h e  h ie r a r c h y
The h ie r a r c h y  h e r e  m eans th e  h e a l t h  p e r s o n n e l  o f  th e  commune 

h e a l t h  c e n t r e  in c lu d in g  th e  a s s i s t a n t - n u r s e ,  th e  n u r s e ,  th e  m id w ife  and  
e v e n  th e  m e d ic a l o f f i c e r  o f  th e  d i s t r i c t  h o s p i t a l .  The su p p o r t  o f  th e  
h ie r a r c h y  i s  t h e  a ck n o w led g em en t b y  th e  l a t t e r  o f  th e  im p o r ta n c e  o f  th e  
t a s k s  c a r r i e d  o u t  b y  t h e  CHW a t  th e  v i l l a g e  l e v e l .  The d i r e c t  e f f e c t  o f  
t h i s  i s  th e  l e g i t i m a t i o n  o f  th e  CHWs t o  th e  com m u n ity . T h is  w i l l  y i e l d  
m ore c o n f id e n c e  t o  th e  CHW. He o r  s h e  w i l l  b e  m ore m o t iv a t e d  and m ig h t  
p e r fo r m  b e t t e r .  A l s o ,  th e  more r e l i a b l e  h e  o r  sh e  w i l l  b e  t o  th e  
com m unity  s e r v e d .  C o n s e q u e n t ly ,  h e  o r  sh e  m ig h t h a v e  m ore p a t i e n t s  t o  
t r e a t .

1 7 . Any h e a l i n g  s e r v i c e  b e f o r e
In  some v i l l a g e s ,  th e  c o m m u n it ie s  p r e f e r r e d  t o  c h o o s e  a s  CHW 

t r a d i t i o n a l  p r a c t i t i o n e r s  o r  t r a d i t i o n a l  b i r t h  a t t e n d a n t s  o r  r e t i r e d  
h e a l t h  p e r s o n n e l  b a ck  t o  t h e i r  home v i l l a g e s .  A l l  t h o s e  t y p e s  o f  CHWs 
w it h  h e a l i n g  s e r v i c e  e x p e r i e n c e s  b e f o r e  b e in g  s e l e c t e d  a s  CHWs a r e  more 
r e l i a b l e  t o  th e  c o m m u n it ie s  who c h o o s e  them i n s t e a d  o f  o t h e r s .  W hether  
t h e  h e a l i n g  s e r v i c e  e x p e r ie n c e  i s  from  t r a d i t i o n a l  m e d ic in e  o r  m odern  
m e d ic in e  d o e s  n o t  m a t t e r .  S o , an y  h e a l i n g  s e r v i c e  b e f o r e  b e in g  c h o se n  
a s  CHW m ig h t s t r e n g t h e n  th e  r e l i a b i l i t y  o f  th e  CHW; s o  m ig h t v e r y  
l i k e l y  b e  th e  q u a l i t y  o f  th e  c a r e  p r o v id e d .  T h is  m ig h t make more 
p a t i e n t s  go  t o  him  o r  h e r  f o r  h e a l t h  c a r e  s e e k in g .

4.2.3 Measurement of the variables

1 . Q u a n t i t a t iv e  v a r i a b l e s  m easurem ent
T a b le  4 .1  d i s p l a y s ,  f o r  th e  d ep e n d e n t v a r i a b l e  and f o r  e a c h  o f  

th 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  u n i t  o f  m easurem ent 
(n u m b er, y e a r s ) ,  th e  mean o f  m easurem ent ( i n t e r v i e w ,  c o u n t i n g . . . ) ,  th e  
ty p e  o f  d a t a  (p r im a r y  o r  s e c o n d a r y )  and th e  s o u r c e  (w h ere  t o  f i n d )  th e  
d a t a .
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Table 4.1: Measurement of the Quantitative Variables

Variable Factors Unit Measurement Type of data Sources 
of data

Y # Datients treated number counting secondary data HC record

x l age years interview primary data CHWs

x2 t years schooling years interview primary data CHWs

x3 # years experience years interview primary data CHWs

x4 amount HH income/Y Franc CFA interview primary data CHWs

x5 ร dependents number interview primary data CHWs

x6 amount informal 
g ift/yea r

Franc CFA interview primary data CHWs

x7 » supervision/year number counting secondary data HC+CHW
record

x8 t  retra in ing number counting secondary data

x9 i  hours 
available/D

number interview primary data CHWs

xio amount formal 
rewards

Franc CFA interview primary data CHWs

2 . Q u a l i t a t i v e  v a r i a b l e s  m easurem ent
T a b le  4 . 2  d i s p l a y s ,  f o r  e a c h  o f  th e  in d e p e n d e n t  q u a l i t a t i v e  

v a r i a b l e ,  th e  u n i t  o f  m ea su rem en t, t h e  in s tr u m e n t  o f  m ea su rem en t, th e  
ty p e  o f  d a ta  and th e  s o u r c e  t h e  d a ta  (w h ere  t o  f i n d ) .  A l l  th e  
q u a l i t a t i v e  d a ta  a r e  p r im a r y  o n e s  and w i l l  b e  o b t a in e d  b y  in t e r v ie w  o f  
th e  CHWs and th e  p e r s o n n e l  o f  t h e  h e a l t h  c e n t r e .
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Table 4.2: Measurement of the Qualitative Variables

Var Factors Unit Measurement Nature of 
data

Sources of 
data

x l l sex male, female interview primary data CMS

X12 m arital status sing,mar,div.wid interview primary data CHWs

Xl3 employment yes 1 no interview primary data CMS

Xl4 competence poor, good interview primary data HC personnel

Xl5 attitude  of 
v illa g e rs

pos itive , other* interview primary data CHWs

Xl6 support from 
h ierarc

poor, good interview primary data CHWs

xl7 healing service 
before

yes, no interview primary data CHWs

4.3 Multiple Regression Analysis of the Identified Factors

R e g r e s s io n  a n a l y s i s  h e lp s  t o  d e te r m in e  t h e  r e l a t i o n s h i p  b e tw e e n  
v a r i a b l e s .  The o b j e c t i v e  o f  t h i s  m eth od  o f  a n a l y s i s  h e r e  i s  t o  p r e d ic t  
o r  e s t i m a t e  th e  v a lu e  o f  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  b y  a 
CHW, t h e  d ep e n d e n t v a r i a b l e  Y, c o r r e s p o n d in g  t o  a  g iv e n  v a lu e  o f  h i s  o r  
h e r  c h a r a c t e r i s t i c s  su c h  a s  a g e ,  s e x ,  number o f  y e a r s  o f  s c h o o l i n g ,  
num ber o f  y e a r s  o f  e x p e r i e n c e ,  e t c . . .  w h ich  a r e  th e  in d e p e n d en t  
v a r i a b l e s  X |.

The f o l l o w i n g  a r e  th e  n e c e s s a r y  a s s u m p tio n s  ( D a n ie l  and T e r r e l  
1 9 9 5 , 5 5 3 )  u n d e r ly in g  th e  m u l t ip l e  r e g r e s s i o n  m odel when in f e r e n c e  i s  
an o b j e c t i v e  o f  th e  a n a l y s i s .
i .  The in d e p e n d e n t  v a r i a b l e s  (Xj) may b e  e i t h e r  random o r  nonrandom

( f i x e d )  v a r i a b l e s .  B e c a u se  o f  t h e i r  r o l e  in  e x p l a i n i n g  th e
v a r i a b i l i t y  in  th e  d e p e n d e n t v a r i a b l e  Y, th e y  a r e  so m etim es
r e f e r r e d  t o  a s  e x p la n a t o r y  v a r i a b l e s .  T hey a r e  a l s o  so m etim es
r e f e r r e d  t o  a s  p r e d i c t o r  v a r i a b l e s ,  b e c a u s e  o f  t h e i r  r o l e  in
p r e d i c t i n g  Y.

i i .  The in d e p e n d e n t  v a r i a b l e s ,  th e  X j, a r e  m easu red  w ith o u t  e r r o r .
i i i .  F or e a c h  c o m b in a t io n  o f  th e  Xj v a l u e s ,  t h e r e  i s  a  n o r m a lly  

d i s t r i b u t e d  s u b p o p u la t io n  o f  Y v a l u e s .
i v .  The v a r ia n c e s  o f  th e  s u b p o p u la t io n s  o f  Y v a lu e s  a r e  a l l  e q u a l .
v .  The Y v a lu e s  a r e  s t a t i s t i c a l l y  in d e p e n d e n t .  T h is  m eans th a t  th e  

v a lu e  o f  Y o b s e r v e d  f o r  o n e  v a lu e  o f  X d o e s  n o t  d ep en d  on th e  v a lu e

1 ♦«'£0159
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o b s e r v e d  f o r  a n o t h e r  v a lu e  o f  X.
v i .  The e r r o r  terras ( e j )  a r e  n o r m a lly  and in d e p e n d e n t ly  d i s t r i b u t e d ,  

w it h  mean 0 and v a r ia n c e  (j .
The p e r fo r m a n c e  o f  CHWs i s  m ea su red  b y  th e  number o f  p a t i e n t s  

t r e a t e d  b y  e a c h  CHW. The p e r fo r m a n c e  o f  a  CHW i s  assu m ed  t o  b e  a  
f u n c t io n  o f  th e  s e t  o f  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  
i d e n t i f i e d  in  s e c t i o n  4 . 4  a s  shown b y  th e  f u n c t io n  b e lo w :
Y = f  ( x l ;  x2 : x 3 ; .............. x l 7 )
where ะ
Y i s  th e  P er fo rm a n ce  (d e p e n d e n t  v a r i a b l e ) ;
th 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  a r e :
x l  r e p r e s e n t s  th e  a g e  o f  th e  CHW
x2 r e p r e s e n t s  t h e  number o f  y e a r s  o f  s c h o o l in g
x3 r e p r e s e n t s  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 r e p r e s e n t s  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
x5 r e p r e s e n t s  th e  number o f  h i s / h e r  d e p e n d e n ts
x6  r e p r e s e n t s  th 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 r e p r e s e n t s  th e  number 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  r e p r e s e n t s  t h e  num ber 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
x9 r e p r e s e n t s  th e  num ber 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 ay  
xio r e p r e s e n t s  th e  am ount o f  fo r m a l rew a rd s h e / s h e  g e t s  p e r  y e a r ;
th e  in d e p e n d e n t  q u a l i t a t i v e  v a r i a b l e s  a r e :
x l l  r e p r e s e n t s  h i s / h e r  s e x
Xl2 represents his/her marital status
x l 3  r e p r e s e n t s  h i s / h e r  o c c u p a t io n
x l 4  r e p r e s e n t s  h i s / h e r  c o m p e te n c e
Xl5 represents the attitude of villagersXl6 represents his/her support from the hierarchy
Xl7 r e p r e s e n t s  an y  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.

In  o r d e r  t o  in c o r p o r a t e  th e  q u a l 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 i o n  m o d e l, t h e y  m ust b e  q u a n t i f i e d  in  some m anner. T h is  
may b e  a c c o m p lis h e d  th r o u g h  th e  u s e  o f  w hat i s  known a s  dummy 
v a r i a b l e s .  The dummy v a r i a b l e  i s  a  v a r i a b l e  t h a t  a ssu m es  o n ly  a f i n i t e  
number o f  v a lu e s  ( s u c h  a s  0 o r  1) f o r  th e  p u r p o se  o f  i d e n t i f y i n g  th e  
d i f f e r e n t  c a t e g o r i e s  o f  a  q u a l i t a t i v e  v a r i a b l e .  A c c o r d in g  t o  D a n ie l  
( 1 9 9 5 ,  5 6 8 ) ,  th e  term  "dummy" i s  u s e d  t o  i n d i c a t e  t h e  f a c t  th a t  th e  
n u m e r ic a l v a lu e s  ( s u c h  a s  0 and 1) a ssu m ed  b y  th e  v a r i a b l e  h a v e  no  
q u a n t i t a t i v e  m ean in g  b u t a r e  u s e d  m e r e ly  t o  i d e n t i f y  d i f f e r e n t  
c a t e g o r i e s  o f  th e  q u a l i t a t i v e  v a r i a b l e  u n d er  c o n s i d e r a t i o n .  T a b le  4 .3  
show s th e  dummy v a r i a b l e s  o f  th e  q u a l i t a t i v e  f a c t o r s  t h a t  m igh t  
i n f l u e n c e  th e  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  in  B é n in .
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Table 4.3: Dummy Variables for the Measurement of Qualitative Factors

Var. Quaiitat ive 
factors

Number of 
categories

Dummy variables

xll s e x 2 (male, 
f ema1e )

xll= {1 for male 
{0 for female

xl2 marital status 4 (single, 
married, 
divorced, 
widowed)

Xl2a = {1 for single 
{0 otherwise 

Xl2b = (1 for married 
(0 otherwise 

Xl2c = (1 for divorced 
{0 otherwise

if Xl2a = Xl2b = Xl2c = 0, 
then marital status = widowed

Xl3 employment 2 (yes, no) Xl3 = {1 for yes
{0 for no I

Xl4 competence 2 (poor, 
good)

Xl4 = {1 for good 
{0 for poor

Xl5 attitude of 
vi 1 lagers

2(positive,
otherwise)

Xl5 = {1 for positive 
{0 for otherwiseI x ^ support from the 

hierarchy
2 (poor, 
good)

Xl6 = {1 for good 
{0 for poor

xl7

—

healing service 
before being CHW

2 (yes, no) Xl7 = {1 for yes 
{0 for no

4.4 The Multiple Regression Model

F o r  th e  sa m p le  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  o f  e a c h  CHW’ s  
p e r fo r m a n c e , we w i l l  c o n s id e r  a l l  t h e  q u a n t i t a t i v e  v a r i a b l e s .  A ls o ,  a l l  
th e  q u a l i t a t i v e  v a r i a b l e s  w i l l  b e  in c lu d e d .  B ut t h e  s e l e c t i o n  o f  th e  
q u a n t i t a t i v e  and q u a l i t a t i v e  v a r i a b l e s  w h ich  w i l l  b e  in c lu d e d  in  th e  
f i n a l  m u l t i p l e  r e g r e s s i o n  m odel w i l l  be d on e in  t h i s  t h e s i s  w ith  
h y p o t h e t i c a l  d a t a  in  c h a p t e r  6 w h i l e  e v a lu a t in g  t h i s  m o d e l. D i f f e r e n t  
c o m b in a t io n s  o f  in d e p e n d e n t  v a r i a b l e s  w i l l  b e  r e g r e s s e d  w it h  th e  
d e p e n d e n t v a r i a b l e ;  and th e  f i n a l  m odel w i l l  b e th e  c o m b in a t io n  w h ich  
y i e l d s  th e  maximum 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 2 .

The i n c l u s i o n  o f  th e  q u a l i t a t i v e  v a r i a b l e s  in  t h e  r e g r e s s io n  
e q u a t io n  a c c o r d in g  t o  D a n ie l  ( 1 9 9 5 ,  4 6 0 , 4 6 6 )  may c o n t r ib u t e  
s i g n i f i c a n t l y  t o  t h e  r e d u c t io n  o f  th e  e r r o r  sum o f  s q u a r e s  and th e r e b y ,  
p r o v id e s  m ore p r e c i s e  e s t i m a t e s  o f  th e  p a r a m e te r s  o f  i n t e r e s t .  
M o reo v er , th e  dummy v a r i a b l e s  a p p r o a c h  a l s o  y i e l d s  m ore p r e c i s e  
in f e r e n c e  r e g a r d in g  o t h e r  p a r a m e te r s ,  s i n c e  more d e g r e e s  o f  freed om  
w ou ld  b e  a v a i l a b l e  f o r  t h e  c a l c u l a t i o n  o f  th e  e r r o r  mean s q u a r e .  T h u s,

2 See subsection 4.4.1
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th e  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 i s  a s  f o l l o w s :
y i  = ^  + IBjX1 + j ^ x 2  +  £ 3 X3  +  £ 4 X 4  +  £ 5 X5  +  e 6 x 5  +  £ 7 X7  +  %Xg + f t^x 9  +

+ ,311Xน  + %2X12a + + 1314x 12c + %5^3 + %6^4 +

%7X 15 + %8X 16 + % x 17 + e i ’

w h ere y- i s  a t y p i c a l  v a lu e  from  o n e  o f  th e  s u b p o p u la t io n s  o f  th e  Y 
v a l u e s  (CHWs ’ p e r fo r m a n c e ) ,  th e  13- a r e  c a l l e d  th e  r e g r e s s io n  
c o e f f i c i e n t ,  x l ,  x 2 ,  x 3 . . .  a r e  r e s p e c t i v e l y  p a r t i c u l a r  v a lu e s  o f  th e  
in d e p e n d e n t  v a r i a b l e s  X I , X 2, X 3 . . . ,  and e  ̂ i s  a  random v a r i a b l e  w ith  
mean 0 and v a r ia n c e  cr, th e  common v a r ia n c e  o f  th e  s u b p o p u la t io n s  o f  Y 
v a l u e s .

4.4.1 Evaluating the multiple regression equation 

1. Coefficient of multiple determination

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 ) e x p l a i n s  what 
p r o p o r t io n  o f  th e  t o t a l  v a r i a b i l i t y  in  Y (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  on e  y e a r ) ,  th e  d e p e n d e n t v a r i a b l e ,  can  b e  e x p la in e d  b y  th e  
in d e p e n d e n t  v a r i a b l e s  x^. 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  i s  
d e f in e d  a s  f o l l o w s :

Z(Yj -  Y- )2

ïiŸ-, -  Y )2■Y.12...17
U -  Ÿ )2

-  Y )2
= 1

The n u m era to r  o f  th e  m id d le  term  i s  th e  e x p la in e d  sum o f  sq u a r e s  
due t o  r e g r e s s i o n  (S S R ). The d e n o m in a to r  i s  th e  t o t a l  sum o f  sq u a r e s  
(S S T ). The s u b s c r ip t  ( Y . 1 2 . . . 1 7 )  on  R2 i n d i c a t e s  t h a t  Y i s  th e  
d e p e n d e n t v a r i a b l e  and XI X2 . . .  X17 a r e  th e  in d e p e n d e n t  v a r i a b l e s .  
T h u s, we may w r i t e  th e  e q u a t io n  o f  m u l t i p l e  d e t e r m in a t io n  t h i s  way:

SSR
1.12... 17 = SST

B ut a s  th e  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  a 
p o s i t i v e l y  b ia s e d  e s t im a t o r  o f  th e  p o p u la t io n  c o e f f i c i e n t  o f  m u l t ip l e  
d e t e r m in a t io n ,  i t  can  b e  a d j u s t e d  f o r  b i a s  b y  co m p u tin g  a m easu re  o f  
a d j u s t e d  R2 t h a t  i s  w r i t t e n :

I (Y j -  Y- )2ร, „. 1 - _!ÏÈ!É"ÏÏ__
¥.12 17 = j(Y. -  Y)2

(ท -  1)
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S in c e  th e  c o r r e c t i o n  f a c t o r  ( n - 1 ) / ( n - k - l )  a p p r o a c h e s  1 a s  th e  

s i z e  o f  t j ie  sa m p le  i n c r e a s e s ,  th e  d i f f e r e n c e  b e tw e e n  ïcÿ  12 17 and  
a d j u s t e d  12 17 i s  n e g l i g i b l e  f o r  la r g e  s a m p le s .

2 .  Correlation analysis

The c o r r e l a t i o n  a n a l y s i s  m e a su r e s  th e  s t r e n g t h  o f  th e  
r e l a t i o n s h i p  b e tw e e n  th e  v a r i a b l e s .  I t  w i l l  b e  w i l l  b e  g e n e r a te d  t o  
d e t e c t  in d e p e n d e n t  v a r i a b l e s  w h ic h  a r e  c o r r e l a t e d  w it h  o t h e r  
in d e p e n d e n t  v a r i a b l e s ,  and  a l s o  th e  d e g r e e  o f  th e  c o r r e l a t i o n .  T h is  
w i l l  le a d  t o  a  r a t i o n a l  c h o ic e  o f  o n ly  r e l e v a n t  in d e p e n d e n t v a r i a b l e s  
f o r  th e  f i n a l  m o d e l.

3. Testing the regression hypothesis

To d e te r m in e  w h e th e r  th e  o v e r a l l  r e g r e s s i o n  i s  s i g n i f i c a n t ,  we 
may t e s t  th e  h y p o t h e s i s  th a t  f o l l o w s :

The n u l l  h y p o t h e s i s  i s  Ho: |31 = & = j 3 j = . . . = f i = 0  and th e  
a l t e r n a t i v e  i s  Ha: n o t  a l l  J3j = 0 .  In  w o r d s , th e  n u l l  h y p o t h e s i s  s t a t e s  
th a t  a l l  th e  in d e p e n d e n t  v a r i a b l e s  ( t h e  s e t  o f  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 )  a r e  o f  no v a lu e  in  e x p la in in g  th e  v a r i a t i o n  in  th e  
d i f f e r e n t  num bers 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  b y  
th e  CHWs (Y v a l u e s ) .

4.4.2 One-way Analysis of variance model

A n a ly s i s  o f  V a r ia n c e  (ANOVA) i s  m ost o f t e n  u s e d  t o  a n a ly z e  d a ta  
d e r iv e d  from  d e s ig n e d  e x p e r im e n t s .  A l s o ,  ANOVA can b e  u se d  t o  a n a ly z e  
d a ta  from  s u r v e y s ,  a s  in  th e  p r e s e n t  s t u d y .  The m u l t i p l e  r e g r e s s io n  
m odel a b o v e  h a s  b o th  c o n t in u o u s  and dummy in d e p e n d en t v a r i a b l e s .  As th e  
sa m p le  o f  CHWs ca n  be c o n t r o l l e d ,  we may c o n s id e r  a l l  th e  c o n t in u o u s  
in d e p e n d e n t  v a r i a b l e s  t h a t  we k e e p  c o n s t a n t ;  we can  th e n  in c lu d e  th e  
dummy v a r i a b l e s ,  o n e  a f t e r  a n o t h e r ,  and t e s t  w h e th e r  t h e r e  i s  an y  
d i f f e r e n c e  in  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  (Y v a l u e ) ,  
b e tw e e n  t h e  two g r o u p s  o f  th e  v a l u e s  o f  th e  dummy v a r i a b l e ,  e . g .  th e  
s e x  o f  th e  CHW (X I 1 -  1 f o r  m ale  o r  0 f o r  f e m a le ) .  The mean o f  number 
o f  p a t i e n t s  t r e a t e d  can  b e  c a l c u l a t e d  f o r  e a c h  c a t e g o r y  o f  s e x ;  and we 
can  t e s t  w h e th e r  o r  n o t  t h e r e  i s  an y  d i f f e r e n c e  b e tw e e n  th e  two m ean s.

1. Testing hypothesis

To d e te r m in e  w h e th e r  t h e r e  i s  an y  s i g n i f i c a n t  d i f f e r e n c e  b e tw een  
th e  tw o m eans [1เ and (Iq , we may p e r fo r m  a h y p o t h e s i s  t e s t  th a t  f o l l o w s  
n in e  s t e p s :
i) Description of data

The r e s e a r c h  s i t u a t i o n  and th e  d a ta  g e n e r a te d  b y  th e  r e s e a r c h  
a r e  e x a m in e d . แ1 i s  th e  mean o f  number o f  p a t i e n t s  t r e a t e d  by CHWs m ale  
and แ0 i s  th e  mean o f  number o f  p a t i e n t s  t r e a t e d  b y  CHWs fe m a le .
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i i ) S ta te m e n t  o f  n e c e s s a r y  a s s u m p t io n s

We p resu m e th a t  th e  m u l t i p l e  r e g r e s s i o n  m odel and i t s  u n d e r ly in g  
a s s u m p t io n s  a s  p r e s e n t e d  in  s e c t i o n  4 . 2 . 4  a r e  a p p l i c a b l e .
i i i ) S ta te m e n t  o f  n u l l  and a l t e r n a t i v e  h y p o th e s e s

The n u l l  h y p o t h e s i s  i s  Ho: [L = (Jq , th e  a l t e r n a t i v e  i s  Ha: Pj # 
Pq . In  w o r d s , th e  n u l l  h y p o t h e s i s  s t a t e s  t h a t  t h e r e  i s  no d i f f e r e n c e  
b e tw e e n  th e  two m eans; t h a t  a ssu m e s  t h a t  th e  p o p u la t io n  v a r ia n c e s  a r e  
e q u a 1.
iv )  I d e n t i f i c a t i o n  o f  th e  t e s t  s t a t i s t i c

The a p p r o p r ia t e  t e s t  s t a t i s t i c  a b o u t th e  e q u a l i t y  o f  two 
p o p u la t io n s  v a r ia n c e s  i s  v a r ia n c e  r a t i o  o r  F t e s t ,  w h ic h  i s  com puted a s  
a  p a r t  o f  an  a n a l y s i s  o f  v a r ia n c e .  The g e n e r a l  ANOVA t a b l e  i s  shown  
b e lo w  (MRS = mean sq u a r e  d u e t o  r e g r e s s i o n  and MSE mean sq u a r e  o f
e r r o r ) .
T a b le  4 .4 :  .ANOVA T a b le  f o r  M u l t ip le  R e g r e s s io n

S o u r c e  o f  v a r i a t i o n ss d . f . MS F

R e g r e s s io n SSR k MSR=SSR/k MSR/MSE

E r r o r SSE n - k - 1 M SE = SSE /(n-k- 1)

T o t a l SST ท - 1

w h ere: SSR = Z(Y: -  YR ( r e g r e s s i o n  sum o f  s q u a r e s )
SSE = Z(Y- -  Ÿ )2 ( e r r o r  sum o f  s q u a r e s )
SST = SSR + SSE ( t o t a l  sum o f  s q u a r e s )  

k = number o f  in d e p e n d e n t  v a r i a b l e s  
ท = sa m p le  s i z e .

v )  S p e c i f i c a t i o n  o f  th e  s i g n i f i c a n c e  l e v e l  o f  th e  t e s t - s t a t i s t i c
A lth o u g h  an y  v a lu e  o f  d c o u ld  b e  c h o se n  b e tw e e n  0 and 1 , th e  

m ost common v a lu e s  a r e  0 .0 5  and 0 . 0 1 .  T h e se  c h o i c e s  o f  d th ou gh  
a r b i t r a r y ,  a r e  b a se d  on  t r a d i t i o n  ( D a n ie l  and T e r r e l ,  1 9 9 5 ) .  In  t h i s  
s t u d y ,  q; = 0 .0 5  .
v i ) S ta te m e n t  o f  th e  d e c i s i o n  r u le

The d e c i s i o n  r u l e  i s  a  g u id e  t h a t  i s  f o l lo w e d  when d e c id in g  
w h e th e r  o r  n o t  t o  r e j e c t  th e  n u l l  h y p o t h e s i s :  R e j e c t  Ho i f  th e  com puted  
v a lu e  o f  F i s  e q u a l o r  g r e a t e r  th a n  th e  c r i t i c a l  v a lu e  o f  F .
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vii) Calculation of test statistic from sample data

S ee  t a b l e  a b o v e .
v i i i )  . M aking th e  s t a t i s t i c a l  d e c i s i o n

The com puted  t e s t  s t a t i s t i c  i s  e v a lu a t e d  in  th e  l i g h t  o f  th e  
d e c i s i o n  r u l e .  The s t a t i s t i c a l  d e c i s i o n  c o n s i s t s  o f  r e j e c t i n g  o r  
f a i l i n g  t o  r e j e c t  th e  n u l l  h y p o t h e s i s  b a se d  on th e  e v a l u a t i o n  o f  th e  
com puted  t e s t  s t a t i s t i c .  In  a l l  c a s e s ,  th e  d e c i s i o n  r u l e  i s  t o  r e j e c t  
th e  ทน 11 h y p o t h e - s i s  i f  th e  com puted  F i s  e q u a l o r  g r e a t e r  th an  th e  
c r i t i c a l  v a lu e  o f  F .
i x )  D raw in g  a c o n c lu s io n

I f  th e  n u l l  h y p o t h e s i s  i s  r e j e c t e d ,  we c o n c lu d e  t h a t ,  in  th e  
p o p u la t io n  from  w h ich  th e  sa m p le  w as draw n, th e  number o f  p a t i e n t s  
t r e a t e d  b y  a CHW i s  d i f f e r e n t  b e tw e e n  m a le  and f e m a le .  I f  we f a i l  t o  
r e j e c t  th e  n u l l  h y p o t h e s i s  (H o ) , we c o n c lu d e  t h a t  th e  number o f  
p a t i e n t s  t r e a t e d  b y  a  CHW i s  th e  same w h eth er  th e  CHW i s  m a le  o r  
f e m a le .

2. Testing other hypotheses

L ik e w is e ,  o t h e r  h y p o t h e s e s  may b e  t e s t e d  t o  s t u d y  th e  s p e c i f i c  
r e l a t i o n s h i p  o f  some in d e p e n d e n t  v a r i a b l e s  w ith  th e  d e p e n d e n t v a r i a b l e ,  
th e  number o f  p a t i e n t s  t r e a t e d  in  o n e  y e a r .
4.5 Binary Choice Model: Linear Probability Model, Logit Model, and 

Probit Model

Some e x p la n a t o r y  v a r i a b l e s  in  th e  m u l t ip l e  r e g r e s s i o n  m odel 
a b o v e , th e  dummy v a r i a b l e s  ( s e e  t a b l e  4 . 3 ) ,  e . g .  th e  a t t i t u d e  o f  
v i l l a g e r s  to w a rd s  th e  CHWs, a r e  d ic h o to m o u s  in  n a t u r e .  As w e l l  a s  th e  
p e r fo r m a n c e  o f  a  CHW ca n  be e x p la in e d  by th e  p o s i t i v e  o r  n e g a t iv e  
a t t i t u d e  o f  th e  v i l l a g e r s ,  th e  p e r fo r m a n c e  o f  a  CHW c a n  a l s o  e x p la in  
th e  p o s i t i v e  o r  n e g a t i v e  a t t i t u d e  o f  th e  v i l l a g e r s .  To a n a ly z e  th e  r o l e  
o f  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  p e r  CHW in  e x p la in in g  su ch  
d ic h o to m o u s  v a r i a b l e s ,  we w i l l  c o n s id e r  on e among them  a s  d ep en d en t  
v a r i a b l e  w h i le  th e  num ber o f  p a t i e n t s  t r e a t e d  i s  c o n s id e r e d  a s  
in d e p e n d e n t  v a r i a b l e .  T h is  w i l l  h e lp  t o  p r e d ic t  th e  l i k e l i h o o d  o f  th e  
num ber o f  p a t i e n t s  t r e a t e d  b y  a  CHW f o r  th e  g iv e n  v a lu e  o f  th e  
c o n s id e r e d  dummy v a r i a b l e .

L et u s c o n s id e r  f o r  ex a m p le  th e  dummy v a r i a b l e  X15 " 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" w it h  th e  v a lu e s  1 ( i f  p o s i t i v e )  and 0 
( i f  o t h e r w is e )  a s  d e p 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  
a s  th e  in d e p e n d e n t  o n e .  In  t h i s  r e g r e s s i o n  m o d e l, th e  p u r p o se  i s  to  
f in d  a r e l a t i o n s h i p  b e tw e e n  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", and th e  p r o b a b i l i t y  to  h a v e  a  c e r t a i n  number o f  m a la r ia  p a t i e n t s  
t r e a t e d  d u r in g  o n e  y e a r .  The c h o ic e  m o d e l, l i k e  m ost m o d e ls ,  w i l l  b e  
w r i t t e n  in  a form  w h ic h  i s  b o th  u s e f u l  f o r  p r e d i c t i v e  p u r p o se s  and  
e a s i l y  e s t im a t e d .
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4.5.1 Linear probability model

The r e g r e s s i o n  form  o f  th e  m od el in  th e  l i n e a r  p r o b a b i l i t y  m odel 
i s  a s  f o l l o w s :X I 5 1 =  o r  +  ( 3 Y -  +  £ 1
w h ere: X 15-, th e  a t t i t u d e  o f  v i l l a g e r s  to w a rd s  th e  CHW

= 1 f o r  p o s i t i v e  a t t i t u d e  
0 f o r  o t h e r w is e ;

Y- = th e  number o f  p a t i e n t s  t r e a t e d  b y  e a c h  CHW
£j = an in d e p e n d e n t ly  d i s t r i b u t e d  random v a r i a b l e  w ith  0

m ean.
The i n t e r p r é t â t  io n  o f  th e  e q u a t io n  a b o v e  a s  a  l i n e a r  p r o b a b i l i t y  

m odel com es a b o u t when th e  e x p e c t e d  v a lu e  o f  e a c h  d e p e n d e n t v a r ia b le  
o b s e r v â t  io n

E (X 15j) = d + PY- .
S in c e  X15- can  ta k e  o n ly  tw o v a lu e s  1 and 0 ,  th e  p r o b a b i l i t y  

P- = P rob (X 15j = l )  and 1-P- = P r o b ( x l5 - = 0 ) .
Then E (X 15j) = l ( p . )  + 0 ( l - p . )  = P j.

F o r m a lly ,  th e  l i n e a r  p r o b a b i l i t y  m odel i s  o f t e n  w r i t t e n  in  th e  
f o l l o w i n g  fo rm , w h ich  a l l o w s  th e  d e p e n d e n t v a r i a b l e  t o  b e  in t e r p r e t e d  
a s  a  p r o b a b i l i t y :

{ Of + 13Y- , when 0 < Of + J3Y- < 1 
P- = (1  when tt + J3Y: > 1

{0  when or + i3Y- < 1.
4.5.2 Probit model

S in c e  th e  m ost s e r i o u s  d i f f i c u l t y  o f  th e  l i n e a r  p r o b a b i l i t y  
m odel a r i s e s  from  th e  f a c t  t h a t  p r e d i c t i o n s  may l i e  o u t s i d e  th e  v a lu e s  
0  and 1 , th e  o b v io u s  s o l u t i o n  t o  th e  p ro b lem  i s  t o  tr a n s fo r m  th e  
o r i g i n a l  m odel in  su c h  a way t h a t  f o r  a l l  Y-, p r e d i c t i o n  may l i e  b e tw een  
0 and 1 . T h is  r e q u ir e m e n t  s u g g e s t s  th e  u s e  o f  t h e  c u m u la t iv e  
p r o b a b i l i t y  f u n c t i o n .  The r e s u l t i n g  p r o b a b i l i t y  d i s t r i b u t i o n  m igh t b e  
r e p r e s e n t e d  a s  f o l l o w s :
Pt = F ( a  + J3Yj ) = F (X 15i )
w h ere F = a  c u m u la t iv e  p r o b a b i l i t y  f u n c t i o n .
The l i n e a r  p r o b a b i l i t y  m odel w i l l  th e n  be

Pi = a + JîYj.

The p r o b i t  p r o b a b i l i t y  m odel i s  a s s o c i a t e d  w i t h  th e  c u m u la t iv e  
norm al p r o b a b i l i t y  f u n c t i o n .  L e t US assu m e th a t  t h e  v a r i a b l e  X15j 
m e a su r in g  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 i s  a  l i n e a r
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f u n c t io n  o f  th e  number o f  p a t i e n t s  t r e a t e d  b y  e a c h  CHW (Y-)
X15i = F'1 (P j) ะ= or + £Yi
The p r o b a b i l i t y  p. r e s u l t i n g  from  th e  p r o b i t  m odel a s  an e s t im a t e  o f  th e  
c o n d i t i o n a l  p r o b a b i l i t y  th a t  a CHW t r e a t s  a  c e r t a i n  number o f  p a t i e n t s  
Y -, g iv e n  th e  a t t i t u d e  o f  th e  v i l l a g e r s  (X 1 5 -) . T h is  i s  e q u iv a le n t  t o  
t i le  p r o b a b i l i t y  th a t  a s ta n d a r d  norm al d e p e n d e n t v a r i a b l e  (X15-) w i l l  
b e l e s s  th a n  o r  e q u a l t o  Cf + 13Y-.

4.5.3 Logit model

L o g it  a n a l y s i s  p r e s e n t s  a  u n iq u e  com plem ent to  m u l t ip le  
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 ep e n d e n t v a r i a b l e ,  e . g .  
X 15, 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. L o g it  a n a l y s i s  d o e s  
n o t p r e d i c t  j u s t  w h e th e r  an e v e n t  o c c u r r e d  o r  n o t  (0  o r  1 ) ,  b u t  
i n s t e a d ,  i t  p r e d i c t s  th e  p r o b a b i l i t y  o f  an  e v e n t  t o  h ap p en . In t h i s  
w ay, th e  d ep e n d e n t v a r i a b l e  can  b e  an y  v a lu e  b e tw e e n  0 and 1 . T h is  a l s o  
m eans t h a t  th e  p r e d ic t e d  v a lu e  m ust b e  bound ed t o  f a l l  w i t h in  th e  ra n g e  
o f  0 and 1 .

The l o g i t  m o d e l, b a se d  on  t h 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  shown b y  th e  f o l l o w in g  e q u a t io n :

1
p_ .  -  7 7 7 5 ร ิ 1 + e

1
j ï + l Ÿ i T

w h ere P- r e p r e s e n t s  th e  p r o b a b i l i t y  t h a t  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 i s  p o s i t i v e  o r  o t h e r w is e  (X15j = 1 o r  0 ) ,  g iv e n  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  o n e  y e a r  (Y- ) .  T h at e q u a t io n  can  
a l s o  b e  w r i t t e n  a s  f o l l o w s :

. , pil o g i t  (P -) = l n ( ------- ------------ ) = ff + J3Yj , w h ich  can  a l s o  be w r i t t e n
1 -  Pi

__5____ = eï+BYi
Ï  :  p i

o r ,  e q u i v a l e n t l y ,  
in  th e  form :

p.

i f  we s o l v e  f o r  P i,  th e n  th e  m odel ca n  b e e x p r e s s e d  
e ï + BYi

1 + e Î+ BYi

T e s t i n g  th e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  th e  s lo p e  c o e f f i c i e n t
In  l o g i t  a n a l y s i s ,  h y p o t h e s i s  can  b e  t e s t e d  b y  u s in g  th e  t - t e s t .  

Ho: 13 = 0 ; t h e r e  i s  no r e l a t i o n s h i p  b e tw e e n  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 and th e  number o f  p a t i e n t s  t r e a t e d  by th e  
l a t t e r ;  th e  a l t e r n a t i v e  i s  Ha: £  # 0 ;  t h e r e  i s  a r e l a t i o n s h i p  b e tw e e n
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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 r d s  th e  CHW and th e  number o f  
p a t i e n t s  t r e a t e d .
4.6 Unit of Analysis of Performance

The u n i t  o f  a n a l y s i s  o f  p e r fo r m a n c e  i s  th e  CHW. The p er fo rm a n ce  
o f  e a c h  CHW w i l l  b e a n a ly z e d  r e g a r d in g  h i s  o r  h e r  own c h a r a c t e r i s t i c s  
( 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  g iv e n  by h im s e l f  o r  h e r s e l f ,  by  
h e a l t h  c e n t r e  r e c o r d  and h e a l t h  c e n t r e  p e r s o n n e l ) ,  and 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  a t  th e  v i l l a g e  l e v e l  b y  him o r  h e r  d u r in g  th e  
l a s t  12 m o n th s.
4.7 Population and Sampling

The t a r g e t  p o p u la t io n  f o r  th e  m easurem ent o f  th e  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  i s  a l l  th e  CHWs 
w o r k in g  in  a l l  th e  fo rm a l and in fo r m a l program m es th r o u g h o u t th e  
c o u n t r y .  The s tu d y  p o p u la t io n  i s  th e  CHWs o f  th e  s i x  p i l o t  EPI communes 
in  a l l  th e  s i x  p r o v in c e s  o f  B é n in . T he number o f  CHWs in  th e  programme 
w as 130 a t  th e  b e g in n in g  in  1 9 9 0 , and 126 a t  th e  end  o f  1995 b e c a u s e  o f  
a c o u p le  o f  d r o p - o u t s  and a l s o  b e c a u s e  o f  some d e a t h s .  T h ere  w i l l  b e  no  
s a m p lin g , f o r  th e  number o f  CHWs i s  a l r e a d y  s m a l l .  S o , a l l  th e  126 CHWs 
o f  th e  progranm e w i l l  b e  s u r v e y e d .
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