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R E S E A R C H  M E T H O D S

S e c t i o n  4.1 C larification  of Concepts and Issues

4 . 1 . 1  S c o p e  o f  t h e  s tu d y

The s e l e c t i o n  o f th e  s tu d y  a r e a s  i s  b a sed  on th e  c u r r e n t  
e n d e m ic ity  o f m a la r ia  in  Cam eroon. T h e r e fo r e , th e  s tu d y  c o v e r s  8 
m a la r ia  en dem ic d i s t r i c t s  d i s t r ib u t e d  in  4 e c o - e p id e m io lo g ic  
s tr a tu m s  w hich  co rresp o n d  to  d i f f e r e n t  b i o - c l i m a t i c  a r e a s  in  
Cameroon. In ea ch  e c o - e p id e m io lo g ic  stra tu m  two d i s t r i c t s  a r e  
s e l e c t e d  one r u r a l  and one urban to  r e p r e s e n t  th e  en dem ic  
r e g i o n .

F i r s t ,  th e  c o a s t a l  i n d u s t r i a l i z e d  a r e a s  w here th e  b ig g e s t  
c i t y  i s  D ouala  w ith  about 1 ,2 0 0 ,0 0 0  in h a b it a n t s .  The c l im a t e  i s  
b o th  h o t and humid; tem p era tu re  v a r i e s  betw een  28 to  30 d e g r e e  
and , th e  r a i n f a l l  i s  g r e a t e r  than 1500 mm. D ouala m e tr o p o lita n  
h a s a r a i n f a l l  o f abou t 4000 mm. The m a la r ia  t r a n s m is s io n  i s  
perm anent in  th e s e  a r e a s .  The v e c t o r s  a r e  b o th  An gam biae and An 
n i l i .  The c h e m o -r e s is ta n c e  to  c h lo r o q u in e , R I+R II, v a r i e s  
b etw een  18% and 30% in  t h i s  r e g io n .

S econ d , th e  f o r e s t  a r e a s  o f so u th  Cameroon. The c l im a t e  i s  
warm and humid; th e  tem p era tu re  v a r i e s  betw een  25 and 28 d e g r e e s  
and th e  r a i n f a l l  i s  h ig h e r  than 1500 mm. The t r a n s m is s io n  o f  
m a la r ia  i s  a l s o  c o n t in u o u s . The main v e c t o r s  a r e  An gam biae; 
An n i l i ;  and An m o u ch eti. The c h e m o -r e s is ta n c e  to  c h lo r o q u in e ,  
R I+R II, v a r i e s  b etw een  9 % and 28*4.

T h ird , th e  Savannah a r e a s  w here th e  c l im a t e  i s  warm and  
r e l a t i v e l y  dry; th e  r a i n f a l l  v a r i e s  betw een  500 and 1000 mm. The 
tr a n s m is s io n  o f m a la r ia  IS  m o stly  s e a s o n a l  lo n g e r . The v e c t o r s  
a r e  b o th  An gam biae and An fu n e s tu s .  The c h e m o -r e s is ta n c e  to  
c h lo r o q u in e , R I+R II, v a r i e s  b etw een  8 4  and 15%



46

F o u rth , th e  S a h e lia n  a r e a s  o f n o r th e r n  Cameroon, w here th e  
c l im a t e  i s  h o t and dry; th e  tem p era tu re  v a r i e s  b etw een  30 and 37 
d e g r e e s ;  th e  r a i n f a l l  i s  l e s s  than 500 mm. The tr a n s m is s io n  
s e a s o n  o f m a la r ia  i s  s h o r t  and e p i s o d ic  w ith  th e  p o s s i b i l i t y  o f  
e p id e m ic s . The v e c t o r s  a r e  b o th  Àn gam biae and An f u n e s t u s .  The 
c h e m o - r e s is ta n c e  to  c h lo r o q u in e , R I+R II, v a r i e s  b etw een  7* and 
20* .

4 . 1 . 2  — The D e s ig n  o f  t h e  s tu d y

The d e s ig n  o f t h i s  s tu d y  i s  a m e t h o d o l o g i c a l - d e s c r i p t i v e  
c r o s s - s e c t i o n a l  s u r v e y  w ith  th e  aim to  e x p lo r e  th e  p rob lem s o f  
ju d g in g  a b i l i t y  to  pay fo r  h e a lt h  c a r e  e x p e n d itu r e s .  To 
e s t a b l i s h  i f  fa m ily  i s  a b le  to  pay fo r  h e a lt h  c a r e , f a c t o r s  
in f lu e n c in g  e x p e n d itu r e s  d e c i s i o n s  r e q u ir e  a m e th o d o lo g ic a l-  
d e s c r i p t i v e  a n a l y s i s  to  g iv e  th e  most r e a l i s t i c  e m p ir ic a l  
a p p l i c a t i o n s .  Some o f th e  i s s u e s  a r e  d e s c r ib e d  in  t h i s  c h a p te r ,  
but o th e r  d e t a i l e d  m e th o d o lo g ic a l  a r e  d is c u s s e d  in  th e  n ex t  
c h a p t e r s .

4 1 . 3  — M a la r ia  c a s e  d e f i n i t i o n  in  t h i s  s tu d y

In  many m a la r ia  endem ic d i s t r i c t s  in  Cameroon th e r e  i s  b o th  
s t a b l e  and in t e n s e  m a la r ia  t r a n s m is s io n , e x c e p t  in  S a h e l ia n  
a r e a s .  I t  i s  g e n e r a l ly  c o n s id e r e d  th a t  a h ig h  l e v e l  o f  im m unity  
a c q u ir e d  e a r ly  in  l i f e  r e s u l t s  in  a h ig h  p r e v a le n c e  o f 
a sym p tom atic  i n f e c t i o n s .  About 97* o f t h e s e  a r e  due to  
Plasm odium  fa lc ip a r u m  and th e r e  i s  l im i t e d  c o r r e la t i o n  b etw een  
th e  l e v e l  o f p a r a s ita e m ia  and th e  c l i n i c a l  c o n d i t io n  o f th e  
p a t i e n t .  In t h e s e  s i t u a t i o n s ,  m icro sco p y  may n o t be p a r t i c u l a r l y  
u s e f u l  in  d e f in in g  a c a s e  o f m a la r ia l  d i s e a s e .  In some of t h e s e  
d i s t r i c t s ,  m a la r ia  i s  v i r t u a l l y  in d i s t i n g u i s h a b l e  from o th e r  
f e b r i l e  i l l n e s s e s  a t  th e  com m unity l e v e l ,  in  th e  a b se n c e  o f  
a d eq u a te  la b o r a to r y  su p p o r t . M a la ria  c a s e  d e f i n i t i o n  n e e d s  to  
ta k e  in t o  a cc o u n t th e  d i s e a s e  c o n se q u e n c e s  o f  m a la r ia  and th e  
i n t e r p r e t a t i o n  o f m a la r ia l  d i s e a s e  in  th e  p r e s e n c e  o f o th e r  
d i s e a s e .  S e v e r e  anaem ia in  c h i ld r e n  and p reg n an t women, low  
b ir t h  w e ig h t and h ig h  r a t e s  o f sp le n o m e g ly  h ave been  u sed  h e re  
a s  in d i c a t o r s  o f in a d e q u a te ly  c o n t r o l l e d  m a la r ia  in  th e
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d i s t r i c t s .  In  th e s e  d i s t r i c t s  where s e v e r a l  d i s e a s e s  a r e  
p r e v a le n t ,  and th e r e  i s  a need  to  fo c u s  ๐ท d i s e a s e  management in  
g e n e r a l ,  r a th e r  than  s p e c i f i c  m a la r ia  m anagement, a d i s e a s e  
in d ic a t o r  may be a d o p ted  th a t  c o v e r s  a l l  th e  commonly s e e n  
d i s e a s e s  form ing p a r t  o f th e  d i f f e r e n t i a l  d i a g n o s i s .  T h is  
in d ic a t o r  m ight be c a l l e d  " a c u t e  f e b r i l e  i l l n e s s "  . I t  c o u ld ,  
fo r  in s t a n c e  be a p p lie d  to  a c h i l d  who h a s d e v e lo p e d  a sudden  
i l l n e s s  c h a r a c te r iz e d  by f e v e r ,  w ith  o r  w ith o u t r e s p ir a t o r y  
symptoms o r  d ia r r h o e a .

4.1.4 - The meaning of family abil i ty to pay for malaria
treatment in Cameroon

The a b i l i t y  to  pay fo r  m a la r ia  trea tm en t h a s  becom e a 
c r i t i c a l  p o l i c y  i s s u e  in  Cameroon b e ca u se  f a m i l i e s  a r e  e x p e c te d  
to  c o n t r ib u t e  more from t h e ir  own p o c k e ts  a s  a r e s u l t  o f h e a l t h  
s e c t o r  f in a n c in g  re fo rm s w hich in tr o d u c e d  o r  in c r e a s e d  u s e r  f e e s  
in  a l l  p u b l ic ly  p r o v id ed  h e a lt h  s e r v i c e s .

In t h i s  s tu d y , th e  c o n ce p t o f a b i l i t y  to  pay c o n c e r n s  th e  
f a m i ly ' s  c a p a c i ty  to  m o b i l iz e  r e s o u r c e s  a t  t im e s  o f m a la r ia  
i l l n e s s .  In t h i s  c o n t e x t ,  con su m p tion  p er c a p i t a  becom es a n o th e r  
c r i t i c a l  v a r ia b le  fo r  m easu rin g  a b i l i t y  to  pay fo r  h e a lt h  c a r e .  
T here a r e  b o th  c o n c e p tu a l and p ra g m a tic  r e a s o n s  why co n su m p tion  
e x p e n d itu r e  e s t im a t e s  a v a i l a b l e  from fa m ily  s u r v e y s  m ight be  
p r e fe r r e d  fo r  th e  p u rp ose  o f a b i l i t y  to  pay a n a l y s i s  to  a 
v a r ia b le  su ch  a s  fa m ily  incom e in  Cameroon. I t  i s  a rg u ed , fo r  
exam p le, th a t  con su m p tion  e x p e n d itu r e s  r e f l e c t  n o t o n ly  what a 
fa m ily  i s  a b le  to  command b a sed  on i t s  c u r r e n t  incom e, bu t a l s o  
w h eth er th a t  fa m ily  can  a c c e s s  c r e d i t  m arkets o r  fa m ily  s a v in g s  
a t  t im e s  when c u r r e n t  in com es a r e  low o r  ev en  n e g a t iv e  (due  
p erh a p s to  s e a s o n a l  v a r ia t io n  o r  h a r v e s t  f a i l u r e ) . In  t h i s  way, 
con su m p tion  i s  th ou gh t to  p r o v id e  a b e t t e r  p i c t u r e  o f a f a m i l y ' s  
lo n g e r  run s ta n d a r d  o f l i v i n g  than  a m easure o f c u r r e n t  incom e. 
F u r th e r , c a l c u l a t i n g  con su m p tion  e x p e n d itu r e s  IS  o f t e n  e a s i e r  
than c a l c u la t i n g  fa m ily  in com es, p a r t i c u l a r l y  fo r  th e  p o o r . 
W hile poor f a m i l i e s  a r e  p ro b a b ly  p u rc h a s in g  and consum ing o n ly  a 
r e l a t i v e l y  narrow ra n g e  o f goo d s and s e r v i c e s ,  t h e i r  t o t a l  
incom e may d e r iv e  from a m yriad o f d i f f e r e n t  a c t i v i t i e s  w ith  
s tr o n g  s e a s o n a l  v a r ia t io n  and w ith  a s s o c ia t e d  c o s t s  th a t  a r e  n ot  
a lw a y s  e a s i l y  a s s ig n e d .  G e t t in g  an a c c u r a te  c a sh  incom e f ig u r e
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f o r  f a m i l i e s  can  be f r u s t a t i n g l y  d i f f i c u l t .  Where con su m p tion  
in fo r m a tio n  i s  c o l l e c t e d ,  an a d d i t io n a l  a d v a n ta g e  i s  th a t  n o t  
o n ly  a r e  con su m p tion  e x p e n d itu r e s  a v a i l a b l e ,  bu t an a b i l i t y  to  
pay p r o f i l e  b a sed  on p o v e r ty  l i n e  can  o f t e n  be d e r iv e d  from th e  
same su r v e y , th e r e b y  s tr e n g th e n in g  th e  l in k  betw een  th e  w e lfa r e  
v a r ia b le  u sed  in  th e  a n a l y s i s  and th e  th r e s h o ld  d e term in ed  to  
s e p a r a t e  th e  p oor from th e  nonpoor. O b v io u s ly , ev en  i f  
con su m p tion  ( in c lu d in g  e d u c a t io n  a s  w e l l )  i s  ta k en  a s  a m ajor  
v a r ia b le  o f w e l l - b e in g  in  t h i s  s tu d y  o f a b i l i t y  to  pay fo r  
h e a lt h  c a r e , i t  i s  v e r y  im p o rta n t to  com plem ent th e  a n a l y s i s  
w ith  o th e r  d im e n sio n s  c u r r e n t ly  u sed  in  ju d g in g  a fa m ily  a b i l i t y  
to  pay f o r  h e a lt h  c a r e  in  o rd er  to  g ra n t th e  f e e  e x e m p tio n s .

T h is  c o n c e p tu a l approach  a im s to  p r o v id e  more in fo r m a tio n  
ab ou t th e  s i g n i f i c a n c e  o f v a r i a b l e s  w hich sh o u ld  be u sed  
a c c u r a t e ly  by p o l i c y  m akers to  im prove e q u it y  a c c e s s  to  h e a lt h  
c a r e  fo r  th e  p oor in  Cameroon, e s p e c i a l l y  fo r  th e  p oor f a m i l i e s  
s e e k in g  m a la r ia  tre a tm e n t a t  v a r io u s  p u b l ic  h e a lt h  f a c i l i t i e s .

Section 4.3 -  The variables of the models

4.3.1 — Some basic principles for selecting and measuring 
the variables

The o v e r a l l  a n a l y s i s  o f a b i l i t y  to  pay a im s to  a r r iv e  a t  
s e n s i b l e  and m ea n in g fu l c r i t e r i a  fo r  th e  p o l i c y  o f f e e  
ex e m p tio n s  in  Cameroon. What i s  c r i t i c a l  in  p u r su in g  t h i s  
o b j e c t i v e  i s  th a t  th e  m u ltin o m ia l l o g i t  model w hich  i s  b e in g  
d e v e lo p e d  c o u ld  a c c u r a t e ly  rank f a m i l i e s  by t h e i r  p r o b a b i l i t y  o f  
b e in g  a b le  to  a f f o r d  h e a lt h  c a r e  e x p e n d itu r e s  on m a la r ia  
tr e a tm e n t . W hile t h i s  req u irem en t can  be d i f f i c u l t  t o  s a t i s f y  a t  
one hundred p e r c e n t , i t  i s  im p o rta n t to  n o te  th a t  d e v e lo p in g  a 
m odel o f a b i l i t y  to  pay d o e s  n o t h in g e  c r i t i c a l l y  on th e  power 
to  m easure p r e c i s e l y  by how much a b i l i t y  to  pay o f one fa m ily  
d i f f e r s  from th a t  o f a n o th er ; i t  i s  s u f f i c i e n t  in  th e  p o l i c y  
m aking p r o c e s s  to  sa y  w h ether one fa m ily  IS  ranked h ig h e r  than  
a n o th e r  fa m ily  o r  w h eth er b o th  o f them a r e  e q u a l ly  w e l l  o f f .  
T h is  o b s e r v a t io n  i s  q u i t e  h e lp f u l  b e c a u se , i t  i s  in  th e  q u e s t  
fo r  v a r ia b le s  th a t  th e  s t r o n g e s t  and m ost c o n t r o v e r s ia l  
a ssu m p tio n s  a r e  n o t o f t e n  n e c e s s a r y . T here i s  much g r e a t e r  sc o p e
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The p r o c e s s  o f  s e l e c t i n g  v a r ia b le s  i s  g u id e d  by a number o f 
a d d it io n a l  p r i n c i p l e s .  F i r s t  o f a l l ,  a s  th e  v a r i a b l e s  a r e  
su p p o sed  to  proxy  t o t a l  a b i l i t y  to  pay, th e r e  i s  an i n t e r e s t  in  
h a v in g  a s  co m p reh en siv e  a s e t  o f v a r ia b le s  i n f lu e n c in g  a b i l i t y  
to  pay a s  p o s s i b l e  from th e  in fo r m a tio n  a v a i l a b l e .  The v a r ia b le s  
o f f a m i ly ' s  a b i l i t y  to  pay w hich a r e  n a rro w ly  d e f in e d  b elow  ( c f  . 
4 .2 .2 )  would im p ly , f o r  th e  p u rp ose  o f d e c id in g  r e l a t i v e  a b i l i t y  
to  pay l e v e l s ,  th a t  e x c lu d e d  v a r ia b le s  do n o t c o n t r ib u t e  in  any  
way to  a b i l i t y  to  pay . Or a l t e r n a t i v e l y ,  th a t  w h ile  c e r t a i n  
v a r ia b le s  a r e  e x c lu d e d  and a r e  im p ortan t to  a b i l i t y  to  p ay , th e y  
a r e  d i s t r ib u t e d  a c r o s s  f a m i l i e s  o f th e  sam ple p o p u la t io n  in  su ch  
a way th a t  th e y  do n o t a f f e c t  r a n k in g s . The e x t e n t  to  w hich  
t h e s e  i m p l i c i t  a ssu m p tio n s  seem r e a s o n a b le  v a r i e s  w ith  th e  
s p e c i f i c  v a r ia b le s  o f  a b i l i t y  to  pay in  q u e s t io n ,  but a s  a 
g e n e r a l  r u le  one would want to  in c lu d e  a s  many v a r i a b l e s  o f  
a b i l i t y  to  pay a s  i s  f e a s i b l e .  However, i t  i s  o f t e n  n o t p o s s i b l e  
to  in c lu d e  a l l  v a r i a b l e s  in  an e q u a l ly  s t r a ig h t fo r w a r d  manner. 
For s e v e r a l  v a r i a b l e s  i t  becom es n e c e s s a r y  to  in tr o d u c e  
a d d it io n a l  a ss u m p tio n s , and t h i s  can add th e  c o m p le x ity  o f  th e  
e x e r c i s e  and can  th r e a te n  th e  tra n sp a r en c y  o f th e  p r o c e s s .

for widespread agreement on underlying methodologies when the
goal is restricted to analyze the ability to pay for social
services.

4.2.2 - Operational definition of Variables

-  C o s ts  o f m a la r ia  tre a tm e n t o r  C mt a r e  m easured in  m onetary
u n i t s .  They a r e  co n cern ed  w ith  b o th  d i r e c t  and i n d i r e c t  c o s t s  o f  
th e  tre a tm e n t o f a l l  m a la r ia  c a s e s  e x p e r ie n c e d  in  th e  fa m ily  
d u r in g  th e  l a s t  tw e lv e  (1 2 ) m onths. They a r e  u sed  a s  proxy  o f  
f a m i l i e s '  e x p e n d itu r e s  on m a la r ia  tr e a tm e n t. D rugs a r e  o n ly  one  
e lem en t in  th e  c o s t  o f tr e a tm e n t. The h e a lt h  s e r v i c e  c o s t s  o f  
a d m in is te r in g  m a la r ia  tre a tm e n t and th e  tim e  and t r a v e l  c o s t s  
borne by f a m i l i e s  s e e k in g  trea tm en t a r e  two o th e r  im p o rta n t  
com pon en ts. B oth o f t h e s e  a r e  q u i t e  h ig h  in  Cameroon. T hus, th e  
t o t a l  trea tm en t c o s t s  to  p a t i e n t s  in c lu d e s .

-  C o s ts  o f  d ia g n o s i s  and la b o r a to r y  t e s t s ;
-  C o s ts  o f b o th  c o n s u l t a t io n  and m ed ica l p r o c e d u r e s ;
-  C o s ts  o f d ru gs;
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-  C o s ts  o f  t r a n s p o r ta t io n ;
-  O p p o rtu n ity  c o s t s  o f s e e k in g  tr e a tm e n t.

-  Cash Income o r  I c i s  m easured in  m onetary u n i t s .  I t  r e p r e s e n t s
th e  b a la n c e  o f a l l  ty p e s  o f incom es and t r a n s f e r s  o f  a fa m ily  
d u r in g  th e  l a s t  tw e lv e  (1 2 ) m onths. I t  in c lu d e s  :

-W ages (from  wage e a r n in g  a c t i v i t i e s ) ;
-B o n u ses  and b e n e f i t s  from wage e a r n in g  a c t i v i t i e s ;
-M e d ic a l  and m a te r n a l a l l o c a t i o n s  (fro m  w age e a r n in g  
a c t i v i t i e s ) ;
-In c o m e  from  s e lf - e m p lo y m e n t  ( in c o m e  o f  non farm  
fa m ily  e n t e r p r i s e s ) ;
- S c h o la r s h ip s  ( f o r  e d u c a tio n  i f  a n y );
-S tu d e n t  a l l o c a t i o n s  ( fo r  e d u c a tio n  i f  a n y );
-In com e from r e n t a l  o f lan d  o r  h o u s in g  ( i f  a n y );
-In c o m e  from  v a r i o u s  k in d s  o f p e n s io n s  ( o c c u p a t io n a l  
s t a t u s ) ;
-D iv id e n d s  to  s h a r e h o ld e r s  ( i f  a n y );
- I n -k in d  paym ents (from  wage e a r n in g  a c t i v i t i e s ) ;
-In com e from farm in g  (farm  p r o d u c t io n );
-In com e from s e l l i n g  c a t t l e  ( i f  a n y );
-  O ther in com es ( i f  a n y ) .

-  S a v in g s  o r  ร av in c lu d e  th e  moneys a fa m ily  sa v e d  e i t h e r  in
th e  form al f in a n c ia l  i n s t i t u t i o n s  ( e g .  b an k s) o r  in fo r m a l  
b an k in g  sch em es ( e . g .  in fo rm a l f a m i ly ' s  s a v in g  s c h e m e s ) . They 
in c lu d e  a l s o  fo o d  s t o r e s  and n o n -fo o d  c r o p s  ( s u r p lu s  farm  
p r o d u c e ) .

-  Government user fee  exemptions or Fge IS measured in
p e r c e n ta g e  o f e x p e n d itu r e s .  I t  r e p r e s e n t s  a f a m i l y ' s  s u c c e s s f u l  
c la im s  on th e  governm ent p r o v id ed  h e a lth  s e r v i c e s .  The q u e s t io n  
i s  a sk ed  abou t how much in  m onetary u n i t s  u s e r  f e e s  ex e m p tio n s  
w ere g ra n te d  to  a fa m ily  fa c in g  payment d i f f i c u l t i e s  fo r  m a la r ia  
tre a tm e n t d u r in g  th e  l a s t  tw e lv e  m onths. They in c lu d e  ( i f  a n y ):

-  F ee ex e m p tio n s  fo r  d ia g n o s is ;
-  F ee ex e m p tio n s  fo r  c o n s u l t a t io n s ;
-  Fee ex e m p tio n s  fo r  d ru gs;
-  F ee ex e m p tio n s  fo r  fo llo w -u p ;
-  O ther f e e s  ex e m p tio n s .
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-  In su r a n c e  co-p aym ent o r  P s i s  m easured in  p e r c e n ta g e  o f
e x p e n d itu r e s .  The q u e s t io n  i s  a sk ed  abou t how much i f  any, 
h e a lt h  in su r a n c e  sch em es c o n tr ib u te d  to  pay f o r  fa m ily  h e a lt h  
c a r e  e x p e n d itu r e  on m a la r ia  tre a tm e n t d u r in g  th e  p a s t  tw e lv e  
m onths. I t  in c lu d e s  a l l  k in d s  o f in su r a n c e  co-p aym en t to  e v e r y  
fa m ily  member.

-  P er c a p i t a  con su m p tion  o f non h e a lt h  g o o d s o r  Cpc i s  m easured
in  m onetary u n i t s .  I t  i s  d e f in e d  a s  food  p lu s  b a s ic  n o n -fo o d  
sp en d in g  ( in c lu d in g  e d u c a tio n  and e x c lu d in g  h e a lt h  c a r e )  d iv id e d  
by th e  fa m ily  s i z e .  The num erator i s  made up o f two com ponents : 
on e r e p r e s e n t in g  th e  f a m i ly ' s  e x p e n d itu r e  on b a s ic  food  
n e c e s s i t i e s ;  and a se co n d  com ponent r e p r e s e n t in g  e s s e n t i a l  non
fo o d  e x p e n d itu r e  b a sed  on con su m p tion  p a t t e r n s  r e f l e c t e d  in  th e  
a v a i l a b l e  fa m ily  b u d g et. I t  c o n s t i t u t e s  th e  main v a r ia b le  
d e r iv e d  from fo r e g o in g  b o th  con su m p tion  and human in v e s tm e n t in  
e d u c a t io n . I t  i s  n o t u s u a l ly  f e a s i b l e  (n o r  p a r t i c u l a r l y  
a p p e a lin g )  to  s p e c i f y  a c t u a l  n o n -fo o d  ite m s  w hich  a r e  to  be  
reg a rd ed  a s  e s s e n t i a l .  R ath er , th e  common app roach  i s  to  ask  
what s h a r e  o f t h e i r  b u d get f a m i l i e s  sp end  on n o n -fo o d  ite m s , and 
th en  a d ju s t  th e  con su m p tion  e x p e n d itu r e  a c c o r d in g ly  ( R a v a ll io n  
and C haudhuri, 1994; Zhao e t  a l ,  1 9 9 5 ). In f a c t ,  d i f f e r e n c e s  in  
o p in io n  e x i s t  on how one sh o u ld  p o se  th e  q u e s t io n  o f what amount 
p oor f a m i l i e s  can  d e v o te  to  n o n -fo o d  e x p e n d itu r e . One ap p roach , 
known a s  th e  " C o s t  o f B a s ic  N eed s"  app roach  (CBN), a s k s  what 
f r a c t i o n  o f t h e i r  b u d get th o s e  f a m i l i e s  w hich c o u ld  in  p r in c i p l e  
h ave met t h e i r  fo o d  n eed s  i f  th e y  had d e v o te d  t h e i r  e n t i r e  
e x p e n d itu r e  to  fo o d , a c t u a l l y  d e v o te  to  n o n -fo o d  ite m s . The 
n o t io n  i s  th a t  a s  th e y  a r e  a c t u a l l y  s a c r i f i c i n g  " e s s e n t i a l "  
fo o d  in t a k e s  to  p u rch a se  su ch  n o n -fo o d  ite m s  t h e s e  e x p e n d itu r e s  
must s u r e ly  be reg a rd ed  a s  e s s e n t i a l .  A nother a p p roach , th e  
" F ood  Energy M ethod" (FEM), a sk s  in s t e a d  what f r a c t i o n  o f t h e i r  
b u dget th o s e  f a m i l i e s  w hich a r e  in  f a c t  j u s t  sp e n d in g  on food  
th e  e q u iv a le n t  o f  th e  fo o d  p o v e r ty  l i n e  t y p i c a l l y  d e v o te  to  non
fo o d  ite m s . R a v a ll io n  (1 9 9 5 ) s u g g e s t s  th a t  th e  " t r u e "  in d ic a t o r  
o f fa m ily  p o v e r ty  p r o f i l e  w ith  reg a rd  to  fo o d  and n o n -fo o d  
con su m p tion  must l i e  som ewhere in  th e  ra n g e  b etw een  th e  CBN and 
FEM p o v e r ty  l i n e s .  The f a m i ly ' s  p er  c a p i t a  con su m p tion  i s  
c o n s id e r e d  to  be r e l a t i v e l y  more a c c u r a te .
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W ith re g a r d  to  b o th  e d u c a t io n  and h e a lt h  c a r e , in c l u s io n  o f  
e d u c a tio n  e x p e n d itu r e s  in  th e  con su m p tion  i s  u n l i k e ly  to  le a d  to  
d o u b le  c o u n t in g  a s  th e  r e tu r n s  from t h i s  p a r t ic u l a r  in v e s tm e n t  
w i l l  p ro b a b ly  n o t be r e f l e c t e d  in  c u r r e n t  co n su m p tion  l e v e l s .  
C urrent p r a c t i c e  t y p i c a l l y  t r e a t s  e d u c a tio n  a s  con su m p tion  item , 
but i t  i s  o b v io u s ly  a m a tter  o f judgm ent . But th e  e x c lu s io n  o f  
h e a lt h  c a r e  e x p e n d itu r e s  i s  j u s t i f i e d  by th e  f a c t  th a t  i t s  
v a r i a t io n s  ca n n o t be d i r e c t l y  l in k e d  to  th e  v a lu e  th e  consum er 
a t t a c h e s  to  th e  q u a l i t y  and q u a n t ity  o f th e  s e r v i c e .  Some 
f a m i l i e s  a r e  sp en d in g  l i t t l e  on h e a lt h  b e c a u se  th e y  have a c c e s s  
to  s u b s id iz e d  p u b l ic  s e r v ic e ;  o t h e r s  sp end  l i t t l e  b e c a u se  th ey  
ca n n o t a f f o r d  p r iv a t e  h e a lt h  c a r e  and a r e  e x c lu d e d  from p u b l ic ly  
p ro v id ed  s e r v i c e ;  and y e t  o t h e r s  sp end  a l o t  b e c a u se  th e y  can  
a f f o r d  and c h o o se  fo r  h ig h e r  q u a l i t y  p r iv a t e  h e a lt h  c a r e  
s e r v i c e .  Thus h e a lth  e x p e n d itu r e s  sh o u ld  be t r e a te d  s e p a r a t e ly  
v i s - à - v i s  o th e r  con su m p tion  ite m s  to  more a d e q u a te ly  r e f l e c t  
w e lfa r e  l e v e l s  o f f a m i l i e s  (H e n tsc h e l and Lanjouw, 1 9 9 6 ).

On th e  o th e r  hand, when c o n s id e r in g  t h i s  v a r ia b le ,  th e  id e a  
of a b i l i t y  to  pay i s  u sed  th e r e  r e g a r d in g  th e  con su m p tion  o f  
o th e r  g o o d s . I f  th e y  fo r e g o  con su m p tion  w hich  i s  m o s t ly  o f
lu x u ry  g o o d s su ch  a s  a lc o h o l  and to b a c c o , i t  i s  ju d ged  th a t  
fa m ily  i s  a b le  to  pay fo r  m ed ica l c a r e . B ut, i f  th e y  fo r e g o  
con su m p tion  m o st ly  in  th e  form o f e s s e n t i a l  g o o d s su ch  a s  food  
and s a f e  w a ter , i t  i s  co n c lu d ed  th a t  th e  fa m ily  i s  n o t a b le  to  
pay fo r  h e a lt h  c a r e  e x p e n d itu r e  (G e r t le r  and d e r  Gaag, 1 9 9 0 ).  
T h ese i s s u e s  a r e  to  be c o n s id e r e d  c a r e f u l l y  in  th e  a n a ly s e s  o f  
a b i l i t y  to  pay . The d e t a i l s  need  more q u a l i t a t i v e  in -d e p th
i n v e s t i g a t i o n  w hich i s  ack now led ged  to  be a com plem entary method 
to  th e  e c o n o m e tr ic  model h e r e  d e v e lo p e d .

-  Land and o t h e r s  p r o d u c t iv e  a s s e t s  o r  Lpa i s  m easured a s
q u a l i t a t i v e  v a r ia b le .  The f in d in g  IS  to  d e te r m in e  i f  f a m i l i e s  
own lan d  and o th e r  p r o d u c t iv e  a s s e t s .  They in c lu d e  l i v e s t o c k ,  
c a t t l e ,  f o r e s t  t h r e e s ,  farm in p u ts ,  eq u ip m en t, o r  b u s in e s s
a s s e t s .  F a m ilie s  u sed  to  s e l l  t h e i r  p r o d u c t iv e  a s s e t s  to  pay fo r  
h e a lt h  c a r e  e x p e n d itu r e s  on m a la r ia  tr e a tm e n t . But we d o n 't  
in te n d  to  e s t im a t e  th e  o v e r a l l  v a lu e  o f t h e s e  a s s e t s .

-  F am ily  s i z e  r e p r e s e n t s  th e  number o f p e o p le  l i v i n g  in  th e  
fa m ily  d u r in g  th e  l a s t  tw e lv e  m onths o r  F z . Some c a t e g o r i e s  su ch
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a s  number ๐£ c h i ld r e n  under f i v e  o r  F zc5; Number o f p regn an t  

women o r  F zpw; and o t h e r s  a r e  d e r iv e d  from t h i s  d e f i n i t i o n .

-  F am ily  p e r c e p t io n  o f m a la r ia  o r  Mpf i s  m easured a s  a
q u a l i t a t i v e  v a r ia b le .  The p e r c e p t io n  seem s to  be an im p o rta n t  
d eterm in a n t o f fa m ily  h e a lt h  c a r e  e x p e n d itu r e  on m a la r ia  
tre a tm e n t in  Cameroon. When fa c e d  w ith  a sudden c o n t in g e n c y  l i k e  
m a la r ia  d i s e a s e ,  th e  c o s t  and s a c r i f i c e s  in c u r r e d  by a fa m ily  
w i l l  depend on how i t  p e r c e iv e s  th e  m a la r ia  i l l n e s s  i t s e l f . The 
dummy v a r ia b le  w i l l  be r e p r e s e n te d  by (a )  v e r y  s e r io u s  
i l l n e s s  = 1; (b ) o th e r  = 0 .

-  F req uen cy  o f m a la r ia  in  th e  fa m ily  i s  eq u a l to  t o t a l  number o f 
m a la r ia  c a s e s  e x p e r ie n c e d  d u r in g  th e  l a s t  tw e lv e  m onths d iv id e d
by th e  fa m ily  s i z e  o r  Mf . Thus, th e  fre q u e n c y  th e r e  m eans, th e
p r o p o r t io n  o f fa m ily  members i n f e c t e d  w ith  m a la r ia  i l l n e s s .

-  Number o f em ployed fa m ily  members r e p r e s e n t s  a l l  p e r s o n s  
d e f in e d  a s  fa m ily  members who a r e  em ployed o r  s e lf - e m p lo y e d  in
th e  a c t i v i t i e s  g e n e r a t in g  incom e to  th e  fa m ily  a s  a w h ole ( Em ).
-  Sex  o f th e  head o f fa m ily  i s  d e f in e d  to  r e p r e s e n t  th e  woman or  
man d e s ig n e d  by fa m ily  members a s  t h e i r  h ead . I t  i s  a
q u a l i t a t i v e  v a r ia b le  ( X sh ) .  Fem ale = 1 ; Male = 0.

-  P r in c ip a l  s o u r c e  o f incom e i s  a q u a l i t a t i v e  v a r ia b le  
r e p r e s e n t in g  th e  mam a c t i v i t y  w hich g e n e r a te s  incom e to  fa m ily
( ร ip ). A gricu ltural or farm = 1 ; others = 0 .

-  R e s id e n c e  o r  R s i s  a q u a l i t a t i v e  v a r ia b le  R ural = 1 ; and 
urban = 0.

-  P r e v e n t iv e  m easure o r  Pmes i s  a q u a l i t a t i v e  v a r ia b le .  The
p r e v e n t iv e  m easure IS co n cern ed  w ith  th e  u s e  o f im p regn ated  
b ed n et in  th e  fa m ily . I f  th e  im p regn ated  b ed n et i s  u sed  = 1 ;
o th e r w is e  = 0.
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4.2.3 -  Variables and their measurement

The variables are measured through one or more specific 
questions in the family's questionnaire. Table 4 presents 
different variables and from which specific questions they are 
estimated. Independent variables are attributes of either Rij or
D*.

Table 6 : Variables and their measurement
Specific Variables Hov to measure Model

Objectives required
Pep■ Var■ Questionnaire:

- To develop Hai = 1 or 0 Qs. 32;40 -  41
an appropriate 

methodology 
for

Indeo. Var
(®ij or )

identifying -  c . t Q. 31
the -  I c Q. 50

determinants
of family 1 พ < Qs. 44;51; 61—62

ability to pay -  F Q.42
for health ■ *- g e

care -  P . Q. 42 Probability
expenditures 
on malaria -  Cpc Q. 52

Choice
Multinomial

treatment in -  Ppa Q.51 and Q.61 Logit
Cameroon

and - f J Qs. 44 and Q.62 
Q. 13

Model

-Health Policy — F zc5 Q. 13
design -  F zpw

Q. 13

-  Mpf Q. 21

-  Mf Q. 26
-  E . Q. 13

-  x sh Q. 12
-  Sip Q. 53
-  R s Q. 10

-  P -es Q. 27
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C'tnued - Table 6 ะ Variables and their Measurement
Specific Variables How to measure Model

Objectives required
-To determine Pep■Var■ Questionnaire:
hov limited 
resources of 
families are

- c.t
Indep.Var

Q. 31

allocated to -  I c Q.50
malaria

treatment -  S a v Qs.44,51;61-62

needs of — Fg e Q. 42 Least Square
individuals. -  p* Multiple
especially Q. 42 Regression
vomen and - Mpf Q. 21 Model
children ท ë

Q. 23

-  W p . Q.23
-  Mf Q. 26

-  Pmes Q.27

Section 4.3 -  Data and sampling

4.3.1 — Designing the questionnaire for data collection

A — Principles of the questionnaire's design

The basic principles in designing the final questionnaire 
are both relevancy and accuracy :
- Questionnaire relevancy : In this study, the questionnaire is 
relevant if no unnecessary information is collected and if the 
information that is needed to solve the research problem is 
obtained.
- Questionnaire accuracy The criterion of accuracy is the
primary concern of this questionnaire. Accuracy means that the 
information is reliable and valid. While it is generally 
believed that research should use simple, understandable, 
unbiased, unambiguous, non-irritating vords, no step-by-step
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p ro ced u re  to  e n su r e  a ccu ra cy  in  q u e s t io n  w r it in g  can  be 
g e n e r a l iz e d  to  t h i s  s tu d y .

-  I n c lu d in g  q u e s t io n s  a r e  th e  f o l lo w in g  :
-  Dete r m in a n t -c h o ic e  q u e s t io n ;
-  F req u en cy -d e term in a n t q u e s t io n ;
-  C h e c k l is t  q u e s t io n ;
-  S im p le -d ich o to m y  q u e s t io n ;
-  F i x e d - a l t e r n a t i v e  q u e s t io n .

-  E x c lu d in g  q u e s t io n s  :
-  O pen-ended r e s p o n s e  q u e s t io n

B -  Q u e s t io n n a ir e  fo rm a t

* A n a l y t i c a l  i s s u e s  o f  t h e  q u e s t i o n n a i r e  ะ
F i r s t ,  t h i s  q u e s t io n n a ir e  c o l l e c t s  d a ta  on fa m ily  co p in g  

s t r a t e g i e s  and a b i l i t y  to  pay fo r  m a la r ia  tre a tm e n t(w o u ld  
f a m i l i e s  h ave enough o f in c o m e /r e s o u r c e s , e s p e c i a l l y  low er  
incom e g ro u p s, to  pay th e  in c r e a s in g  h e a lt h  c a r e  e x p e n d itu r e s  on 
m a la r ia  tre a tm e n t?  Would th e y  be a b le  to  c o n v e r t  t h e i r  r e s o u r c e s  
to  w h atev er  form -  c a s h  o r  in  k in d  -  i s  r e q u ir e d  fo r  paym ent? Do 
poor f a m i l i e s  s a c r i f i c e  o th e r  e s s e n t i a l  c o n su m p tio n s( in c lu d in g  
e d u c a t io n )  in  o rd er  to  co p e w ith  th e  h e a lt h  c a r e  e x p e n d itu r e s ?  
I f  s p e c i a l  a l lo w a n c e s  ( e . g .  f e e  ex e m p tio n s)  w ere made fo r  th e  
p o o r , how th a t  a f f e c t  c o n c lu s io n s  fo r  f a m i l y ' s  a b i l i t y  to  pay  
fo r  h e a lt h  c a r e ? )

S econ d , t h i s  fa m ily  q u e s t io n n a ir e  a im s to  c o l l e c t  d a ta  on 
how fa m ily  m em bership o r  dem ographic s t r u c t u r e ,  o c c u r r e n c e  o f 
m a la r ia  i l l n e s s  in  th e  fa m ily , fa m ily  p e r c e p t io n  o f m a la r ia  
a f f e c t  th e  fa m ily  h e a lt h  c a r e  e x p e n d itu r e s  on m a la r ia  tr e a tm e n t. *

* U n i t s  o f  o b s e r v a t i o n  The c h o ic e  o f th e  u n it  o f  o b s e r v a t io n  
i s  l a r g e l y  d e term in ed  by th e  in f o r m a t io n 's  e x p e c te d  a n a l y t i c  
u s e . For exam p le , i t  i s  p r e f e r a b le  to  g a th e r  s e p a r a t e ly  ite m s  
fo r  ea ch  c a te g o r y  o f s o u r c e s  o f incom e and t r a n s f e r s  and th en  
a g g r e g a te  them to  g e t  fa m ily  ca sh  incom e on th e  g rou n d s th a t  
t h i s  method p r o b a b ly  y i e l d s  more a c c u r a te  in fo r m a tio n  than a 
g e n e r a l  q u e s t io n  on t o t a l  fa m ily  ca sh  incom e(G rosh  and Munoz, 
1996) .
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* Q u e s t io n n a ir e  la y o u t  ะ The q u e s t io n n a ir e  i s  d e s ig n e d  s o  th a t  
o n ly  one q u e s t io n n a ir e  i s  need ed  f o r  ea ch  fa m ily .

*  C o n c e p tu a l  s t r u c t u r e  o f  q u e s t i o n n a i r e  th e  q u e s t io n n a ir e  i s  
d iv id e d  in t o  f i v e  s e c t i o n s .  Each s e c t i o n  h a s a u n if y in g  them e. 
Each s e c t i o n  o f t e n  p e r t a in s  to  a un iform  u n it  o f o b s e r v a t io n .  
The f i v e  s e c t i o n s  a r e  th e  f o l lo w in g  (1 )  g e n e r a l  in fo r m a tio n ;  
(2 )  fa m ily  and m a la r ia ; (3 )  fa m ily  h e a lth  c a r e  e x p e n d itu r e s  on 
m a la r ia  tre a tm e n t;  (4 )  fa m ily  c o p in g  s t r a t e g i e s  and a b i l i t y  to  
pay fo r  m a la r ia  tre a tm e n t;  (5 )  fa m ily  c a s h  incom e and 
e x p e n d itu r e  p a t t e r n s ;  (6 )  fa m ily  r e s o u r c e s  and w e a lth  p a t t e r n s .

*  P r e c o d in g  ะ P o t e n t ia l  r e s p o n s e s  to  a lm o st a l l  q u e s t io n s  a r e  
g iv e n  numbered c o d e s  and th e  in te r v ie w e r  r e c o r d s  o n ly  th e  
r e s p o n s e  co d e  on th e  q u e s t io n n a ir e .  P r ec o d in g  r e q u ir e s  th a t  
c h o ic e s  be c l e a r ,  s im p le , and m u tu a lly  e x c lu s i v e  th a t  th e y  
e x h a u st  a l l  l i k e l y  a n sw ers , th a t  r e sp o n d e n ts  w i l l  n o t a l l  f a l l  
i n t o  th e  same c a te g o r y , and th a t  c a t e g o r ie s  w i l l  n o t c o n ta in  to o  
few r e sp o n d e n ts  to  be m e a n in g fu l. A sta n d a rd  te c h n iq u e  to  e n su r e  
th a t  c o d e s  in c lu d e  a l l  p o s s i b l e  a n sw ers i s  to  add an 
' ' o t h e r ( s p e c i f y ) ' " co d e  to  th o s e  q u e s t io n s  w here an e x p l i c i t  
en u m era tio n  I S  im p o s s ib le .

*  S k ip  c o d e s  A s k ip  co d e  i s  an in d ic a t io n  to  th e  in t e r v ie w e r  
to  p ro ceed  to  th e  n e x t  a p p r o p r ia te  q u e s t io n . Where th e  s k ip  
a p p l i e s  o n ly  when a p a r t ic u la r  answ er i s  g iv e n , th e  s k ip  arrow  
i s  p o s i t io n e d  d i r e c t l y  in  th e  n e x t  s k ip  colum n in  f r o n t  to  th e  
fa m ily  r e s p o n s e  to  w hich  i t  a p p l i e s

*  R e s p o n d e n ts  The in d iv id u a l  d e s ig n a te d  by th e  fa m ily  members 
a s  th e  head w i l l  p r o v id e  r e s p o n s e s . For some s p e c i f i c  q u e s t io n s  
on h e a lt h  e x p e n d itu r e s  and c o p in g  s t r a t e g i e s  a member i d e n t i f i e d  
a s  m ost k n o w led g ea b le  w i l l  p r o v id e  th e  r e s p o n s e s .  F am ily  members 
a r e  d e f in e d  to  in c lu d e  " a l l  th e  p e o p le  who n o rm a lly  l i v e  and e a t  
t h e i r  m ea ls  to g e th e r  in  th e  d w e l l in g . T hose who w ere a b s e n t  more 
than  n in e  o f th e  l a s t  tw e lv e  m onths w i l l  be e x c lu d e d , e x c e p t  fo r  
th e  head o f th e  fa m ily  and i n f a n t s  l e s s  than th r e e  m onths o ld  
"  ( c f . A ppendix fo r  fu r th e r  d e t a i l s )
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C -  D a ta  c o l l e c t i o n

F req u en t c r o s s - s e c t i o n a l  d a ta  a r e  to  be c o l l e c t e d  fo r  t h i s  
s tu d y . But tim e  c o n s t r a i n t s  c o u ld  n ot p erm it U S  to  c o l l e c t  th e  
r e a l  d a ta  fo r  t h i s  p u rp o se . However, some h y p o t h e t ic a l  d a ta  
g e n e r a te d  from d i f f e r e n t  h o u seh o ld  s u r v e y s  in  Cameroon a r e  u sed  
to  t e s t  th e  c r e d i b i l i t y  o f th e  m od els.

The d a ta  on f a m i l i e s  r e s o u r c e s  a r e  drawn from th e  
Cameroon incom e and con su m p tion  s u r v e y s  (1 9 9 6 );  th e  s o c i o 
dem ographic c h a r a c t e r i s t i c s  o f f a m i l i e s  a r e  g e n e r a te d  from th e  
Cameroon dem ograph ic and h e a lt h  s u r v e y s  (1 9 9 1 );  and th e  d a ta  
on m a la r ia  a r e  e s t im a te d  b a s i c a l l y  from a t r a n s v e r s e  su r v e y  on 
th e  f i n a n c i a l  c h a r g e s  o f a n t iv e c t o r  c o n t r o l  and d i s e a s e  a t  th e  
fa m ily  l e v e l  f o r  m a la r ia  d i s e a s e  in  Yaounde -  Cameroon (1 9 9 2 ) .  
T h ese m u lt i-p u r p o s e  fa m ily  s u r v e y s  c o n ta in  e x t e n s i v e  in fo r m a tio n  
on many s o c io e c o n o m ic  a s p e c t s  r e le v a n t  to  th e  fa m ily  a b i l i t y  to  
pay fo r  h e a lt h  c a r e . F u rth er  d e t a i l s  about th e  d a ta  u sed  a r e  
a v a i l a b l e  in  th e  r e f e r e e s  docum ents.

4 . 2 . 3  — S a m p lin g

À -  D e s c r i p t i o n  o f  s a m p lin g  m eth od s

The main o b j e c t i v e  o f sa m p lin g  h e re  i s  u n d e r s ta n d in g  th e  
d e te r m in a n ts  o f fa m ily  a b i l i t y  to  pay f o r  h e a lt h  c a r e  
e x p e n d itu r e s  on m a la r ia  t r e a tm e n t . The sam p le d e s ig n  d e te r m in e s  
th e  number and l o c a t io n  o f f a m i l i e s  to  be o b serv e d  in  a way th a t  
b e s t  a c h ie v e s  t h e s e  g o a ls  w ith in  b o th  f i n a n c i a l  and 
o r g a n iz a t io n a l  c o n s t r a i n t s .  The f o l lo w in g  i s s u e s  a r e  c o n s id e r e d :

-  The sam p le  i s  sm a ll  in  s i z e ,  in  o rd er  to  b a la n c e  sa m p lin g  and 
non—sa m p lin g  e r r o r s  T h is  i s  q u i t e  a c c u r a te  b e c a u se  a s i n g l e  
a n a l y t i c a l  domain i s  c o n s id e r e d  in  t h i s  s tu d y .

-  The sam p le I S  d e s ig n e d  to  r e p r e s e n t  th e  p o p u la t io n  o f Cameroon 
a s  a w h o le , a s  w e l l  a s  th a t  o f subgroup  o f th e  p oor f a m i l i e s ,  
c a l l e d  " a n a l y t i c a l  d o m a in " . To r e l i a b l y  d e p ic t  th e  o v e r a l l  
s i t u a t i o n  o f th e  p o p u la t io n , th e  s e l e c t e d  sam p le sh o u ld  c o n ta in  
a s u f f i c i e n t  number o f f a m i l i e s ,  s c a t t e r e d  a s  much a s  p o s s ib l e  
th rou gh ou t th e  c o u n tr y . However, to  red u ce  th e  c o s t s ,  s im p l i f y



m anagement, and c o n t r o l  th e  q u a l i t y  o f th e  in t e r v ie w s ,  th e  
sam p le s i z e  and i t s  g e o g r a p h ic a l  d i s p e r s io n  i s  k ep t w ith in  
r e a s o n a b le  l i m i t s  fo r  ea ch  d i s t r i c t ;

-  The sam ple i s  drawn in  two s t a g e s .  In th e  f i r s t  s t a g e ,  8 
d i s t r i c t s  c a l l e d  prim ary sa m p lin g  u n i t s  a r e  s e l e c t e d ,  w ith  
p r o b a b i l i t y  p r o p o r t io n a l  to  s i z e ,  from 4 main a r e a s  o f 
s t r a t i f i c a t i o n  b a sed  on e c o - e p id e m io lo g ic  p a t t e r n s  o f m a la r ia .  
One r u r a l  and one urban d i s t r i c t  a r e  s e l e c t e d  f o r  ea ch  s tr a tu m . 
In th e  seco n d  s t a g e ,  a f ix e d  number o f f a m i l i e s  a r e  tak en  from  
ea ch  s e l e c t e d  d i s t r i c t .  To s im p l i f y  su r v e y  d e s ig n  and a n a l y s i s ,  
ea ch  fa m ily  in  th e  d i s t r i c t  i s  g iv in g  th e  same ch a n ce  o f b e in g  
c h o se n . H ence, b o th  s t a g e s  a r e  random s e l e c t i o n s ;

-  T w o -sta g e  sa m p lin g  r e d u c e s  th e  c o s t  and e f f o r t  o f th e  sa m p lin g  
and o f f i e l d  work com pared w ith  s i n g l e - s t a g e  sa m p lin g ; but a t  
th e  c o s t  o f in c r e a s in g  th e  sa m p lin g  e r r o r . T h is  i s  a r e s u l t  o f  
th e  s o - c a l l e d  " c l u s t e r  e f f e c t "  in  th e  sa m p lin g  m ethods;

-  The f i r s t  s t a g e  o f sa m p lin g  r e q u ir e s  d e v e lo p in g  a sam p le fram e 
from c e n s u s  f i l e s .  The seco n d  s t a g e  r e q u ir e s  l i s t i n g  a l l  
f a m i l i e s  in  th e  s e l e c t e d  d i s t r i c t s  o r  prim ary sa m p lin g  u n i t s  and 
th en  c h o o s in g  a random o f th o s e  f a m i l i e s  fo r  th e  f i n a l  sa m p le . 
Both Cameroon N a t io n a l Dem ographic C ensus (1 9 8 7 )a n d  Cameroon 
D em ographic and H ea lth  Su rvey  (1 9 9 1 ) p r o v id e  th e  d a ta b a s e  fo r  
d e te r m in in g  th e  sam p le in  th e  a l l  s t a g e s ;

-  To d e r iv e  u n b ia sed  e s t im a t e s  from th e  s u r v e y , th e  v a lu e s  
o b serv e d  in  th e  sam ple may need  to  be w e ig h te d . To com pute th e  
r e q u ir e d  w e ig h t in g  f a c t o r s  and c o r r e c t  th e  sa m p lin g  e r r o r s ,  a l l  
s t a g e s  o f sa m p lin g  must be c a r e f u l l y  re co r d ed  and made a v a i l a b l e  
to  th e  su r v e y  a n a ly s t s  in  th e  su r v e y  d a ta  s e t s .

-  F u r th e r  d e t a i l s  about sa m p lin g  p r o c e d u r e s  a r e  d e v e lo p e d  
e ls e w h e r e  by Gosh and Munoz (1 9 9 6 ) , A in sw orth  e t  a l .  (1 9 9 2 ) ,  
A in sw orth  and Van Der Gaag (1 9 8 8 ) .

-  The sa m p lin g  a im s to  ta r g e t  th e  p o p u la t io n  o f Cameroon;

-  The sa m p lin g  fram e i s  th e  p o p u la t io n  l i v i n g  in  th e  8 s e l e c t e d  
d i s t r i c t s  o f m a la r ia  endem ic;
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-  The sa m p lin g  u n it  i s  th e  fa m ily , and p e r s o n s  to  be 
in te r v ie w e d  a r e  th e  head o f th e  fa m ily  a n d /o r  th e  c a r e ta k e r ;

-  The d e te r m in a t io n  o f sa m p lin g  s i z e  i s  b a sed  on th e  p r o b a b i l i t y  
approach  u s in g  th e  te c h n iq u e  o f D i s p r o p o r t io n a l  S t r a t i f i e d  
S a m p le . I t  p e r m its  th e  a l l o c a t i o n  o f th e  sam p le s i z e  a c c o r d in g  
to  th e  a n a l y t i c a l  c o n s id e r a t io n s .  For ex a m p le , t h i s  
p r o b a b i l i s t i c  sa m p lin g  te c h n iq u e  a l lo w s  th e  good  
r e p r é s e n t â t i v i t y  o f th e  poor f a m i l i e s  in  th e  sam ple;

-  The sam ple q u e s t io n  i s  b a sed  on th e  r e s e a r c h  o b j e c t i v e s  w hich  
in v o lv e  th e  fa m ily  a b i l i t y  to  pay fo r  h e a lt h  c a r e  e x p e n d itu r e s  
on m a la r ia  tr e a tm e n t . The q u e s t io n  i s  fo rm u la ted  a s  f o l lo w s  
What a r e  th e  fa m ily  d o l la r  e x p e n d itu r e s  a s s o c ia t e d  w ith  m a la r ia  
tre a tm e n t in  Cameroon? F ig u r e  3 below  p r o v id e s  more in fo r m a tio n  
ab ou t th e  m easurem ent l e v e l  and th e  m easure o f a s s o c i a t i o n ,  b o th  
o f w hich  in f lu e n c e s  th e  sam ple q u e s t io n .

S in c e  i t  i s  v er y  d i f f i c u l t  to  g e n e r a te  an a g g r e g a te  in d e x  
r e p r e s e n t in g  v a r io u s  m easu res o f a s s o c i a t i o n ,  and b a sed  ๐ท th e  
s t a t i s t i c a l  c o n v e n ie n c e , th e  d e te r m in a t io n  o f sam ple s i z e  in  
t h i s  d e s c r i p t i v e  s tu d y  i s  b a sed  on th e  c o n f id e n c e  in t e r v a l  o f  
th e  e x p e c te d  v a lu e  o f th e  in d ex  o f th e  m u lt ip le  r e g r e s s io n  model 
( r ) . The form u la  i s  th e  f o l lo w in g  :

2
+ 3

2*z*r
n /e a c h  d i s t r i c t

z,

Where z*r = l / 2 * I n
1 + r

1 -  r
Cl = [น ; L ]

Assum ing th a t  ou r r  i s  p e r f e c t ,  su p p o se  = 0 . 8 5 ;
and Cl = [ .8 2 5  ; .875  ] , th e  co m p u ta tio n  g a v e  about

n /e a c h  d i s t r i c t  = 200 + 10k = 220

n / n a t i o n a l  = 220»8  = 1760  f a m i l i e s

But we u s e  o n ly  a h y p o th e t ic a l  sam ple o f about 500 f a m i l i e s  
to  t e s t  th e  m o d e ls .
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4.3.3 - Data processing : Computer software required

Two s o f tw a r e  program s a r e  u sed  fo r  d a ta  p r o c e s s in g  in  t h i s
s t u d y .

F i r s t ,  EViews i s  u sed  to  run two b in o m ia l l o g i t  m od els o f  
b o th  s t a g e  1 ( s e e k in g  p r o f e s s io n a l  tre a tm e n t v e r s u s  s e l f -  
m e d ic a t io n )  and s t a g e  2 ( fa m ily  can  a f f o r d  th e  c o s t s  o f m a la r ia  
trea tm en t v e r s u s  fa m ily  ca n n o t a f fo r d  th e  c o s t s  o f m a la r ia  
tr e a tm e n t. A ls o , EViews i s  u sed  to  run th e  m u lt ip le  r e g r e s s io n  
m odel o f fa m ily  h e a lt h  c a r e  c o s t s  a s  a proxy  o f e x p e n d itu r e s  on 
m a la r ia  t r e a tm e n t .

S econ d , STATÀ i s  u sed  to  run a m u lt in o m ia l l o g i t  m odel o f  
co p in g  s t r a t e g i e s  o f s t a g e  3 ( fo r e g o  e d u c a tio n ;  fo r e g o  food  
con su m p tion ; s e l l  p r o d u c t iv e  a s s e t s ;  and b o r r o w in g ) .

À -  E c o n o m e tr ic  V iew s  S o f tw a r e  Program

Ue found th a t  th e  E con om etric  V iew s o r  EViews 2 .0  s o f tw a r e  
program p erfo rm s a s  w e l l  th e  l o g i t  fu n c t io n  in  o r d e r  to  a n a ly z e  
d a ta  r e f l e c t i n g  a d i s c r e t e  c h o ic e  betw een  a l t e r n a t i v e s .

The l o g i t  fu n c t io n  from EViews p r o v id e s  a way o f q u a l i f y in g  
th e  r e la t i o n s h ip  b etw een  th e  r e s o u r c e s  a v a i l a b l e  to  p lu s  
c h a r a c t e r i s t i c s  o f  th e  fa m ily  and th e  p r o b a b i l i t y  o f a d o p tin g  
c o p in g  s t r a t e g i e s .  P r o b a b i l i t i e s  a lw a y s l i e  b etw een  z e r o  and 
o n e , so  th e  s p e c i f i c a t i o n  fo r  th e  p r o b a b i l i t y  n e e d s  to  embody 
t h i s  r e s t r i c t i o n .

EViews p r o v id e s  c o e f f i c i e n t  e s t im a t e s  w ith  s ta n d a rd  e r r o r s ,  
t - s t a t i s t i c s  and p - v a l u e s . A lso  p r e s e n te d  a r e  th e  v a lu e  o f th e  
m axim ized lo g  l ik e l ih o o d  and th e  number o f o b s e r v a t io n s  w ith  Ha1 
= 1 and w ith  Hai = 0. L a s t ly ,  EViews r e p o r t s  th e  means fo r  a l l  o f  
th e  r e g r e s s o r  v a r ia b le s  fo r  th e  e n t i r e  sa m p le , and fo r  th e  
sam p le broken down by th e  v a lu e  o f th e  dep en d en t v a r ia b le .

B -  I n t e r p r e t a t i o n  o f  o u tp u t  from  E V iew s' l o g i t  f u n c t io n

I n t e r p r e t a t io n  o f th e  o u tp u t o f l o g i t  fu n c t io n  i s  s i m i l a r  
to  in t e r p r e t a t i o n  o f r e g r e s s io n  o u tp u t , but a n a l y s i s  o f  th e
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m a g n itu d es o f th e  c o e f f i c i e n t s  must be made w ith  th e  l o g i t  
f u n c t io n a l  form s in  mind. S in c e  th e  d ep en d en t v a r ia b le  i s  a 
b in a r y  in d ic a t o r ,  th e  e x p e c te d  v a lu e s  o f th e  d ep en d en t v a r ia b le  
e q u a l th e  p r o b a b i l i t i e s  g iv e n  in  th e  m odel.

D i f f e r e n t i a t i n g  w ith  r e s p e c t  to  th e  j - t h  e x p la n a to r y  
v a r ia b le  Rij y i e l d s  :

a E O ^ /R .j) Exp. < ๙ R1J+  p'jD1)
-------------------------------- = -----------------------------------------------*a 5

SRij [1 + Exp. (๙ R1J + p'jD,)]2

When w e ig h te d  by th e  a p p r o p r ia te  n o n lin e a r  f a c t o r s ,  th e  a, 
c o e f f i c i e n t  m easu res th e  ch an ge in  th e  e x p e c te d  v a lu e
( p r o b a b i l i t y )  in  r e s p o n s e  to  ch a n g es  in  Rjj . P o s i t i v e  v a lu e s  fo r  
(Xj im p ly  th a t  in c r e a s in g  Rjj w i l l  in c r e a s e  th e  p r o b a b i l i t y  o f th e  
r e s p o n s e ;  n e g a t iv e  v a lu e s  im ply  th e  o p p o s i t e .

An a l t e r n a t i v e  i n t e r p r e t a t io n  o f th e  c o e f f i c i e n t s  r e s u l t s  
from n o t in g  th a t  th e  r a t i o s  o f c o e f f i c i e n t s  fo r  a g iv e n  model 
p r o v id e  a m easure o f th e  r e l a t i v e  ch a n g es  in  th e  p r o b a b i l i t i e s  
a s s o c ia t e d  w ith  th e  two e x p la n a to r y  v a r i a b l e s  :

^ (H a i/R ij  )/<9Rij cx3

d E(Ha j/Rij) /ฮ  Rik <xk

F o r e c a s t in g  from th e  l o g i t  m odel g e n e r a te s  a s e r i e s  
c o n t a in in g  th e  f i t t e d  p r o b a b i l i t y  v a lu e s  :
F r o b a b i l i ty (H a1 = 1 /R jd ), fo r  ea ch  o b s e r v a t io n  in  th e  sa m p le . 
T h ese f i t t e d  v a lu e s  p r o v id e  u n b ia sed  p r e d ic a t o r s  f o r  Ha 1 g iv e n  
th e  d a ta  on Rjj But sta n d a rd  e r r o r s  fo r  th e  f o r e c a s t  and a 
g r a p h ic a l  d i s p la y  o f th e  f i t t e d  v a lu e s  a r e  n o t a v a i l a b l e  fo r  
l o g i  t .

E s t im a t io n  o f l o g i t  fu n c t io n  i s  p erform ed  by m ax im iz in g  th e  
l ik e l ih o o d  f u n c t io n  w ith  r e s p e c t  to  a l l  o f th e  c o e f f i c i e n t s .  The 
m a x im iz a tio n  r e q u ir e s  an i t e r a t i v e  m ethod, bu t in  m ost c a s e s  th e  
a lg o r ith m  w i l l  o p e r a te  sm o o th ly , s i n c e  th e  l o g i t  l ik e l ih o o d
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f u n c t io n  i s  v e r y  w e l l  b eh aved . By d e f a u l t ,  th e  maximum number o f  
i t e r a t i o n s  i s  s e t  to  100 , and th e  co n v er g e n c e  c r i t e r i o n  i s  s e t  
to  .0 0 1 . C on vergen ce i s  d e f in e d  in  term s o f th e  maximum ch ange  
in  th e  v a lu e  o f th e  s c a le d  c o e f f i c i e n t s .

c  -  S t a t i s t i c s / D a t a  A n a l y s i s  o r  STÀTA S o f tw a r e  Program

STATÀ h a s a good fu n c t io n  o f m u lt in o m ia l l o g i t  m odel. The 
command i s  " m lo g i t "  w hich s h a r e s  th e  f e a t u r e s  o f a l l  e s t im a t io n  
commands. The command " m lo g i t "  e s t im a t e s  m a x im u m -lik e lih o o d  
m u ltin o m ia l l o g i t  m o d els , a l s o  known a s  p o ly to m o u s l o g i s t i c  
r e g r e s s io n .  C o n s tr a in t s  may be d e f in e d  to  perform  c o n s tr a in e d  
e s t i m a t i o n .

Some r e s e a r c h e r s  r e f e r  to  c o n d i t io n a l  l o g i t  m odel a s  
m u ltin o m ia l l o g i t .  B oth " m lo g i t "  and " c l o g i t "  p r o v id e  a lm o st  
th e  same e s t im a te d  c o e f f i c i e n t s .

The main o p t io n  c o n s i s t s  to  s p e c i f y  th e  v a lu e  o f dep en d en t  
v a r ia b le  th a t  i s  to  be t r e a te d  a s  th e  b a se  c a te g o r y . The 
s i g n i f i c a n c e  l e v e l  i s  s p e c i f i e d  in  p e r c e n t  fo r  th e  c o n f id e n c e  
i n t e r v a l  o f  th e  c o e f f i c i e n t s .
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