
CHAPTER 2 

LITERATURE REVIEU

2 .1  P r e s u m p t iv e  T re a tm e n t and C l i n i c a l  C r i t e r i a  f o r  t h e  
D ia g n o s i s  o f  M a la r ia

O liv a r  and o t h e r s ,  (1 9 9 1 ) s t r e s s e d  th a t  p r esu m p tiv e  
trea tm en t d u r in g  a se a s o n  w ith  v ery  low tr a n s m is s io n  o f m a la r ia l  
i n f e c t i o n  may r e s u l t  in  a h ig h  p r o p o r t io n  o f m is -d ia g n o s e s  and  
r e s u l t i n g  m is - t r e a t m e n t s . They t r i e d  to  a s s e s s  th e  e f f i c a c y  o f  
th e  p o l i c y  o f  t r e a t in g  s u s p e c te d  c a s e s  o f m a la r ia  w ith  a c o u r s e  
o f a n t i - m a la r ia l  d r u g s , w ith o u t e s t a b l i s h in g  a p a r a s i t o l o g i c a l  
d ia g n o s i s  in  N ig e r . The c r i t e r i a  th ey  u sed  in  t h e i r  s tu d y  to
co n firm  a d ia g n o s i s  o f m a la r ia  a t ta c k  w ere ( i )  p a r a s ita e m ia
g r e a t e r  than  1 0 ,0 0 0  i n f e c t e d  c e l l s / m l ,  ( i i )  a p o s i t i v e  b lo o d
f i lm  from p a t i e n t s  who had r e c e iv e d  an e f f e c t i v e  d o s e  o f a n t i -  
m a la r ia l  drug b e fo r e  c l i n i c  a t te n d a n c e , and ( i i i )  a p o s i t i v e  
b lo o d  f i lm  w ith o u t any o th e r  o b v io u s  s o u r c e  o f f e v e r  from
p e r s o n s  who had r e c e iv e d  i n s u f f i c i e n t  p r io r  a n t i - m a la r ia l  
th e ra p y . They found t h a t ,  ev en  in  th e  h ig h  p e r io d  o f 
t r a n s m is s io n  a lm o st h a lf  o f th e  p resu m p tiv e  d ia g n o s e s  
e s t a b l i s h e d  by c l i n i c  p e r s o n n e l w ere e r r o n e o u s  and t h i s  r a t e  was 
ex trem e and s i g n i f i c a n t l y  h ig h e r  d u r in g  th e  p e r io d  o f low
tr a n s m is s io n . In e s t a b l i s h i n g  th e  c r i t e r i a  to  be u sed  th e y  
c o n s id e r e d  p r io r  in ta k e  o f a n t i - m a la r ia l  d r u g s , in t e r c u r r e n t  
i n f e c t i o n s ,  and p a r a s i t e  d e n s i t y .  They s t r e s s e d  th e  need  to  
r e v ie w  th e  c u r r e n t ly  recommended p r a c t i c e  o f p r esu m p tiv e
tr e a tm e n t. They a l s o  c i t e d  s i m i l a r  f in d in g s  o f Gaye and o t h e r s  
(1 9 8 9 ) .

To i d e n t i f y  u s e f u l  c l i n i c a l  c r i t e r i a  to  im prove th e  
a cc u r a cy  o f th e  d ia g n o s i s  o f m a la r ia  G enton and o t h e r s  (1 9 9 4 )  
in v e s t i g a t e d  p resu m p tiv e  m a la r ia  c a s e s  d ia g n o se d  on c l i n i c a l
grou n d s by th e  s t a f f  o f a r u r a l  h e a lth  s u b c e n tr e  in  th e  E a st
S e p ik  P r o v in c e  o f Papua New G uinea. They lo o k ed  a t  th e  e f f e c t  
o f v a r io u s  symptoms and s i g n s  on th e  o c c u r r e n c e  o f a p o s i t i v e  
b lo o d  s l i d e  and on P J a s M o d i u M  f a J c ip a i 'U J H  d e n s i t i e s .  They th en  
e v a lu a te d  th e  p r e d ic t i v e  v a lu e  o f ea ch  o f th e  c l i n i c a l  c r i t e r i a
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f o r  a p o s i t i v e  b lo o d  s l i d e  and fo r  a F . f a l c i p a r u m  p a r a s ita e m ia  
more than o r  e q u a l to  1 0 ,0 0 0  p er  f l l . They u sed  l o g i s t i c
r e g r e s s io n  f o r  th e  a n a l y s i s  and i d e n t i f i e d  s p le e n  s i z e ,  
tem p era tu re , no co u g h , no c h e s t  in d ra w in g , and norm al s t o o l s  a s  
s i g n i f i c a n t  p r e d ic t o r s  fo r  a p o s i t i v e  b lo o d  s l i d e  in  c h i ld r e n ;  
no cough and norm al s t o o l s  in  a d u l t s .  F ev er , no cou gh , v o m it in g ,  
and e n la r g e d  s p le e n  w ere s i g n i f i c a n t  p r e d ic t o r s  fo r  a F .  
f a l c i p a r u m  p a r a s ita e m ia  more than o r  eq u a l 1 0 ,0 0 0  p er  |X l i t e r  in
c h i ld r e n ;  in  a d u l t s  th e  o n ly  p r e d ic to r  was v o m it in g . They 
fo c u se d  t h e i r  a n a l y s i s  on th e  a sse ssm e n t o f th e  p r e d ic t i v e  
v a lu e s  a s  th e y  w ere in t e r e s t e d  to  im prove th e  d ia g n o s i s  o f  
in d iv id u a l  e p is o d e s  o f m a la r ia . They c o u ld  n o t i d e n t i f y  a 
symptom o r  s ig n  w ith  a good n e g a t iv e  p r e d ic t i v e  v a lu e  in  
c h i ld r e n  b e c a u se  o f th e  low p r e v a le n c e  o f n e g a t iv e  b lo o d  s l i d e s  
in  t h i s  group  a lth o u g h  n e g a t iv e  p r e d ic t o r s  would be more h e lp f u l  
than  p o s i t i v e  p r e d ic t o r s  in  an a re a  w here a n t i - m a la r ia l  d ru g s  
w ere g iv e n  to  ev ery b o d y .

Rougemont and o t h e r s  (1 9 9 1 ) , aware o f th e  n eed  o f a 
r a t i o n a l  c l i n i c a l  approach  to  f e b r i l e  e p is o d e s  w hich  can  b e u sed  
in  p e r ip h e r a l  c e n t e r s  o f t r o p ic a l  h e a lt h  c a r e  sy s te m s  and w hich  
ta k e  in t o  a cc o u n t th e  u s u a l a b sen c e  o f la b o r a to r y  f a c i l i t i e s  in  
su ch  c e n t e r s ,  s u g g e s te d  from t h e ir  s tu d y  th a t  s im p le  c l i n i c a l  
c r i t e r i a  may be v a lu a b le  in  th e  s e l e c t i o n  o f f e b r i l e  p a t i e n t s  
fo r  a n t i - m a la r ia l  tr e a tm e n t. I t  was s a id  th a t  in  th e  s tu d y  a r e a , 
h ig h  f e v e r  o f s h o r t  d u r a t io n  w ith  no o th e r  o b v io u s  c a u s e s  th a t  
o c c u r s  d u r in g  th e  r a in y  se a s o n  w ere found m ost l i k e l y  to  be  
m a la r ia . U sin g  a c a s e - c o n t r o l  approach b ased  on a  c o n d i t io n a l  
l o g i s t i c  m odel, f e b r i l e  c h i ld r e n  w ere com pared w ith  m atched  
c o n t r o l s .  The e x p o su r e  o r  th e  in d ep en d en t v a r ia b le  u sed  to  
e x p la in  th e  f e b r i l e  e p is o d e  in  th e  a n a l y s i s  was th e  p r e s e n c e  o f  
on e o r  more p a r a s i t e s  in  th e  b lo o d  sm ear They c la im e d  th a t  
under th e  c o n d i t io n s  o f t h e i r  s tu d y , a s ta n d a rd  sm ear  
ex a m in a tio n  c o u ld  n o t show u n e q u iv o c a lly  w h eth er o b se r v e d  
p a r a s ita e m ia  i s  th e  c a u se  o f th e  f e b r i l e  e p is o d e  and th e y  
a d v o c a te d  th a t  th e  u s e  o f a d e c i s io n  making p ro ced u re  b a sed  on 
s im p le , w e l l - s t a n d a r d iz e d  c l i n i c a l  o b s e r v a t io n s  c o u ld  be more 
h e lp f u l  than s ta n d a rd  p a r a s i t e  c o u n ts  in  d e te r m in in g  th e  o r ig in  
of th e  f e v e r .  With th e  tre a tm e n t c u t - o f f  b ased  on t h e i r  c r i t e r i a  
th e y  c la im e d  th a t  th e r e  can  be a s u b s t a n t ia l  s a v in g  in  th e  c o s t



11

o f a n t i - m a la r ia l  tr e a tm e n t, w ith  a minimum r i s k  o f w ith h o ld in g  
tre a tm e n t from p o t e n t i a l l y  s e r io u s  c a s e s .

T here a r e  a l s o  some s t u d ie s  w ith  r e s u l t s  d is c o u r a g in g  th e  
u s e  o f th e  c l i n i c a l  c r i t e r i a .  Trape and o t h e r s  (1 9 8 5 ) found th a t  
c l i n i c a l  c r i t e r i a  w ere to o  n o n - s p e c i f i c  to  s e r v e  a s  u s e f u l  
d ia g n o s t i c  g u id e s  in  a sem i-im m une p o p u la t io n  ex p o sed  to  in t e n s e  
and p e r e n n ia l  t r a n s m is s io n . They s t a t e d  th a t  th e  m ost u s e f u l  
c l i n i c a l  c r i t e r i a  fo r  d ia g n o s in g  m a la r ia  in  p r e - s c h o o l  c h i ld r e n  
w ere p r im a r i ly  n e g a t i v e : ( i )  a b sen c e  o f b r o n c h ia l  o r  pulm onary  
r a l e s  on a u s c u l t a t io n ,  ( i i )  a b sen c e  o f t o n s i l l i t i s  and 
p h a r y n g i t is  on ex a m in a tio n  o f th e  th r o a t ,  ( i i i )  a b se n c e  o f  
o t i t i s  on e x a m in a tio n  o f th e  e a r s .  But th ey  s a i d  t h e s e  c r i t e r i a  
d id  n ot r u le  ou t th e  p o s s i b i l i t y  o f an a s s o c i a t i o n  w ith  c l i n i c a l  
m a la r ia  and w ere o f l i t t l e  u s e  in  o ld e r  c h i ld r e n  b e c a u se  o f th e  
r e l a t i v e  r a r i t y  o f  d i s e a s e s  w ith  s p e c i f i c  s i g n s .

D e l f i n i  (1 9 7 3 ) t r i e d  to  d e ter m in e  th e  r e l a t i o n s h i p  betw een  
body tem p era tu re  and m a la r ia  p a r a s ita e m ia  in  W estern N ig e r ia .  He 
found th a t  2 6 .3 k  o f 654 c a s e s  who r e p o r te d  f o r  tr e a tm e n t w ith  a 
tem p era tu re  3 7 .0 ' c., o r  below  harbored  m a la r ia  p a r a s i t e s ;  
4 3 .1 k  o f 1 ,3 8 4  p e r s o n s  who r e p o r te d  fo r  a tre a tm e n t w ith  a 
tem p era tu re  ab ove 3 7 .0 ' c. w ere p o s i t i v e  fo r  m a la r ia  p a r a s i t e s  on 
a s i n g l e  m ic r o s c o p ic  i n v e s t i g a t i o n .  The d i f f e r e n c e s  in  b o th  
p a r a s i t e  r a t e s  and p a r a s i t e  d e n s i t y  in d i c e s  r e la t e d  to  body  
tem p era tu re  d e c r e a s e d  w ith  in c r e a s e  o f in  a g e , th e  minimum 
v a lu e s  b e in g  found  in  a d o le s c e n t  and a d u lt  p o p u la t io n s .  The 
c l i n i c a l  m a n if e s t a t io n s  o f m a la r ia  a r e  dom inated  by f e b r i l e  
e p is o d e s  th a t  accompany th e  d e s t r u c t io n  o f red  b lo o d  c e l l s  
d u r in g  th e  h o s t  c y c l e  o f th e  p a r a s i t e .  I f  th e  p a r a s i t e  i s  F .  
f a l c i p s i ' u m . f e v e r  can be accom panied  by pulm onary, 
c a r d io v a s c u la r ,  r e n a l ,  and c e n t r a l  n erv o u s  sy s te m  c o m p lic a t io n s ,  
in c lu d in g  en c e p h a lo p a th y  and d ea th  (WHO, 1 9 9 0 ).

The e f f e c t i v e n e s s  o f c o n t r o l  program s fo r  m ost t r o p ic a l  
d i s e a s e s ,  p a r t i c u l a r l y  m a la r ia , r e l i e s  on e a r ly  and fr e q u e n t  
trea tm en t to  e f f e c t  d i s e a s e  r e s e r v o ir s  in  i n f e c t e d  human h o s t s .  
(H o n g v iv a ta n a , 1 9 8 6 ) . In h ig h ly  endem ic a r e a s ,  p e r s o n s  w ith  f e v e r  
sh o u ld  be t r e a t e d  fo r  m a la r ia  ev en  when s i g n s  o f a n o th e r  
i l l n e s s e s  c a u s in g  f e v e r  a r e  p r e s e n t  (WHO, 1 9 9 2 ). The management 
of m a la r ia  w ith o u t d r a s t i c a l l y  ch a n g in g  th e  e p id e m io lo g ic  
e q u ilib r iu m  r e q u ir e s  th e  e s ta b lis h m e n t  o f f a c i l i t i e s  fo r
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d ia g n o s i s  and tr e a tm e n t a s  w e ll  a s  h e a lt h  e d u c a t io n  a t  th e  
community l e v e l  th a t  a r e  su p p o r ted  by a p p r o p r ia te  r e f e r r a l  and 
e p id e m io lo g ic  in fo r m a tio n  sy s te m s , a l lo w in g  th e  f o c a l  management 
o r  p r e v e n t io n  o f ep id em ic  o u tb r e a k s  o r  drug r e s i s t a n c e  (WHO 
E xpert C om m ittee on M a la r ia , 1 9 8 6 ).

T here was no e v id e n c e  fo r  an a s s o c ia t i o n  b etw een  f e b r i l e  
e p is o d e  and p a r a s i t e  co u n t d u r in g  th e  d ry , low tr a n s m is s io n  
s e a s o n . D uring th e  r a in y , h ig h  tr a n s m is s io n  s e a s o n , by c o n t r a s t ,  
th e r e  was a  h ig h ly  s i g n i f i c a n t  r e l a t i o n  b etw een  l ik e l ih o o d  o f  
f e v e r  and th e  p a r a s i t e  co u n t (Rougement and o t h e r s ,  1 9 9 1 ). The 
same a u th o r s  a l s o  n o te d  th a t  s im p le  c l i n i c a l  c r i t e r i a  may be  
v a lu a b le  in  th e  s e l e c t i o n  o f f e b r i l e  p a t i e n t s  fo r  a n t im a la r ia l  
t r e a tm e n t . They a l s o  p o in te d  o u t th a t  r a p id  sp re a d  o f  
c h lo r o q u in e  r e s i s t a n t  F . f a l c i p a r u m  h as le d  to  th e  n eed  fo r  new 
d r u g s  and tr e a tm e n t s c h e d u le s ,  t h e i r  a s s o c ia t e d  r i s k s  a r e  o f t e n  
n o t c o m p a tib le  w ith  th e  l e v e l  o f t r a in in g  o f f r o n t - l i n e  
p r e s c r ib e r s ,  and t h e i r  c o s t s  a r e  beyond th e  econ om ic means o f  
th e  p o p u la t io n  a f f e c t e d .  What i s  need ed  i s  a r a t i o n a l  approach  
to  f e b r i l e  e p is o d e s ,  w hich can  be u sed  in  p e r ip h e r a l  c e n t e r s  o f  
t r o p ic a l  h e a l t h  c a r e  sy s te m s  w hich ta k e  in t o  a cco u n t th e  u s u a l  
a b se n c e  o f la b o r a to r y  f a c i l i t i e s  in  su ch  c e n t e r s .  The aim of  
su ch  an app roach  would be to  l im i t  a n t im a la r ia l  tr e a tm e n t, a s  
f a r  a s  p o s s i b l e ,  t o  tr u e  m a la r ia  a t t a c k s .

Redd and o t h e r s  (1 9 9 2 ) found s u b s t a n t i a l  o v e r la p  in  th e  
c l i n i c a l  d e f i n i t i o n s  and in  la b o r a to r y  f in d in g s :  95% o f c h i ld r e n  
m eetin g  th e  WHO c l i n i c a l  d e f i n i t i o n  f o r  pneum onia a l s o  s a t i s f i e d  
th e  c l i n i c a l  d e f i n i t i o n  fo r  m a la r ia . T h e ir  r e s u l t s  c o n t r a s t  w ith  
p r e v io u s  f in d in g s  by Trape and o th e r s  (1 9 8 5 ) and Rougemont and 
o t h e r s  (1 9 9 1 ) . A lth ou gh  m icro sco p y  may be ju d ged  to  be 
p r o h i b i t i v e l y  e x p e n s iv e  and n o t f e a s i b l e  o r  n e c e s s a r y  fo r  
management o f f e b r i l e  i l l n e s s e s  in  A fr ic a  (R ougem ent, 1991) Red 
and o t h e r s  s t r e s s e d  th a t  th e  c o s t s  sh o u ld  be com pared w ith  th o s e  
o f w id esp rea d  and u n n e c e ssa r y  u se  o f a n t im a la r ia l  d r u g s . In  
t h e i r  s tu d y  th e y  found th a t  89% o f c h i ld r e n  had r e c e iv e d  
trea tm en t fo r  m a la r ia , a lth o u g h  o n ly  35% had m a la r ia  
p a r a s i ta e m ia .

In a bu sy  c l i n i c  s e t t i n g  trea tm en t o f a l l  c h i ld r e n  w ith  
f e v e r  fo r  m a la r ia  may l im i t  i n v e s t i g a t io n  in t o  o th e r  c a u s e s  o f
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f e v e r  and a l lo w  o th e r  m ed ica l d is o r d e r s  to  go u n d ia g n o sed  and 
u n t r e a t e d .

K aew sonthi and o t h e r s  (1 9 9 6 ) , a s s e s s in g  th e  eco n o m ic  im pact 
o f a r a p id  o n - s i t e  m a la r ia  d ia g n o s t i c  t e s t ,  p o in te d  o u t th a t  th e  
'm a jo r ity  o f c a s e s  o f  m a la r ia  w orldw id e a r e  t r e a te d  on th e  b a s i s  
o f c l i n i c a l  d ia g n o s i s  o r  s e l f  d ia g n o s i s ,  c o n t r ib u t in g  to  
i r r a t i o n a l  drug u s e .  They s t r e s s e d  th a t  a lth o u g h  m icro sco p y  i s  
th e  tim e-h o n o red  method o f la b o r a to r y  c o n f ir m a t io n  o f m a la r ia  
in c lu d in g  s p e c i e s  i d e n t i f i c a t i o n  i t  i s  n o t im m ed ia te ly  
a c c e s s i b l e  in  any endem ic n a t io n . A lthough  i t  i s  an e x c e l l e n t  
te c h n o lo g y  in  w e ll  t r a in e d  hands i t  i s  a v a i l a b l e  in  p r a c t i c e  on 
a more l im i t e d  s c a l e  than i s  d e s i r a b le .

W henever a s e t  o f in d ep en d en t v a r ia b le s  i s  to  be r e la t e d  to  
a dep en d en t v a r ia b le ,  a m u lt iv a r ia b le  problem  w i l l  b e  under  
c o n s id e r a t io n .  In th e  a n a l y s i s  o f su ch  a prob lem , some k in d  o f 
e c o n o m e tr ic  model can  be u sed  to  d e a l  w ith  th e  com plex  
i n t e r r e l a t i o n s h i p  among many v a r ia b le s .  L o g i s t i c  r e g r e s s io n  i s  
m o d elin g  approach  th a t  can  be u sed  to  d e s c r ib e  th e  r e l a t i o n s h i p  
o f s e v e r a l  v a r ia b le s  to  a d ich otom ou s dependent v a r ia b le  . O ther  
m o d elin g  a p p ro a ch es a r e  p o s s ib l e  a l s o ,  but l o g i s t i c  r e g r e s s io n  
i s  by fa r  th e  m ost p o p u la r  m o d elin g  p ro ced u re  u sed  to  a n a ly z e  
e p id e m io lo g ic a l  d a ta  when th e  dep en d en t v a r ia b le  i s  d ich o to m o u s . 
The l o g i s t i c  f u n c t io n ,  on w hich th e  model i s  b a se d , p r o v id e s  
e s t im a t e s  th a t  must l i e  in  th e  ra n g e  betw een  z e r o  and o n e . An 
im p o rta n t f e a t u r e  o f th e  l o g i s t i c  m odel i s  th a t  i t  i s  d e f in e d  
w ith  a fo l lo w -u p  s tu d y  o r i e n t a t i o n .  That i s ,  a s  d e f in e d , t h i s  
m odel d e s c r ib e s  th e  p r o b a b i l i t y  o f d e v e lo p in g  a  d i s e a s e  o r  th e  
e v e n t  o f i n t e r e s t  a s  a fu n c t io n  o f in d ep en d en t v a r ia b le s  
presum ed to  have been  m easured a t th e  s t a r t  o f a f ix e d  fo l lo w -u p  
p e r io d . I t  can  a l s o  be a p p lie d  to  s tu d y  d e s ig n s  o th e r  than  
fo l lo w -u p . A lthough  l o g i s t i c  m o d elin g  i s  a p p l ic a b le  to  c a s e -  
c o n t r o l  and c r o s s - s e c t i o n a l  s t u d i e s ,  th e r e  i s  one l i m i t a t i o n  in  
th e  a n a l y s i s  o f su ch  s t u d i e s .  W hereas in  fo l lo w -u p  s t u d i e s  a 
f i t t e d  l o g i s t i c  m odel can be u sed  to  p r e d ic t  th e  r i s k  f o r  an  
in d iv id u a l  w ith  s p e c i f i e d  in d ep en d en t v a r i a b l e s ,  t h i s  model 
ca n n o t be u sed  to  p r e d ic t  in d iv id u a l  r i s k  fo r  c a s e —c o n t r o l  o r  
c r o s s - s e c t i o n a l  s t u d i e s  O nly e s t im a t e  o f odd r a t i o s  can  be  
o b ta in e d  fo r  c a s e —c o n t r o l  and c r o s s - s e c t i o n a l  s t u d i e s  (K le in b a u n  
1994) .
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They a r e  :
( i )  P r o c e s s e s  must be r e a l  a l t e r n a t i v e  and n ot  

co m p lem en ta ry .

( i i )  P r o c e s s e s  must h ave th e  same t a r g e t  and a c h ie v e  th e  
same l e v e l  o f  e f f e c t i v e n e s s .

( i i i )  E n viron m en ta l c o n d i t io n s  sh o u ld  be s i m i l a r .

They a l s o  d e s c r ib e d  th e  perform ance c r i t e r i a  in  t h e i r  
s tu d y . E f f i c i e n c y  i s  d e s c r ib e d  a s  a m easure o f th e  r e la t i o n s h ip  
betw een  th e  outcom e from a p r o c e s s  and th e  in p u t . I t  may be  
e x p r e s s e d  a s  a p e r c e n ta g e  e f f i c i e n c y  (w here in p u ts  and outcom es  
a r e  in  th e  same u n i t ) ;  a s  c o s t - b e n e f i t  (w here th e  b e n e f i t s  o r  
ou tcom es a r e  e x p r e s s e d  in  money term s and r e la t e d  to  in p u t  
c o s t s ) ;  and a s  m p u t /o u tp u t  r a t i o s  (w here u n i t s  a r e  d i s p a r a t e ) .  
The b e n e f i t s ,  th a t  can  be e x p e c te d  when u s in g  th e  c l i n i c a l  
c r i t e r i a  in  d ia g n o s in g  m a la r ia  in s t e a d  o f f e v e r  a s  a s o l e  
c r i t e r i o n  b e fo r e  g iv in g  th e  p resu m p tiv e  tr e a tm e n t, a r e  th e  c o s t s  
sa v e d  from th e  a v o id a n c e  o f u n n e c e ssa r y  tr e a tm e n t, and 
b e n e f i t / c o s t  a n a l y s i s  can  be u n d erta k en .

Barlow  and o t h e r s  (1 9 8 6 ) s t a t e d  th a t  th e  a l l o c a t i o n  o f  
r e s o u r c e s  in  th e  p u b l ic  h e a lt h  s e c t o r  can be im proved i f  c o s t  
e f f e c t i v e n e s s  r a t i o  and b e n e f i t  c o s t  r a t i o  a r e  e s t im a te d  fo r  
p ro p o sed  p r o j e c t s .  À c o s t  e f f e c t i v e n e s s  r a t i o  m easu res th e  c o s t  
o f a c h ie v in g  a u n it  in c r e a s e  (d e c r e a s e )  o f a v a r ia b le  w hose  
a u g m en ta tio n  (d im in u t io n )  i s  a s o c i a l  o b j e c t iv e .  À b e n e f i t  c o s t  
r a t i o  com pares p r o j e c t  c o s t s  w ith  a m onetary e s t im a t e  o f p r o j e c t  
b e n e f i t s .  I t  can be reg a rd ed  a s  a s p e c i a l  c a s e  o f c o s t  e f f e c t i v e  
a n a l y s i s ,  in  w hich th e  m easure o f e f f e c t i v e n e s s  i s  th e  
a u g m en ta tio n  o f m onetary m agnitude su ch  a s  n a t io n a l  incom e. In  
th e  h e a lth  a r e a  s e v e r a l  d i f f e r e n t  m easu res o f p r o j e c t  
e f f e c t i v e n e s s  h ave been  u sed ; th e  m ost common a r e  v a r ia n t s  o f 
th e  f o l lo w in g  c o n c e p ts :

2 . 2  C o s t  a n d  C o n s e q u e n c e s

K a e w s o n t h i  a n d  H a r d i n g  ( 1 9 8 4 )  p o i n t e d  o u t  t h a t  t h r e e
c o n d i t i o n s  m u s t  b e  s a t i s f i e d  w h e n  c o s t  e f f e c t i v e n e s s  b e t w e e n  t w o
p r o c e s s e s  a r e  t o  b e  c o m p a r e d .
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( i )  th e  number o f p e r s o n s  p r o te c te d
( i i )  r e d u c t io n  in  th e  number o f c a s e s  o f  a s p e c i f i c  d i s e a s e  
( ' ' c a s e - y e a r s  p r e v e n te d ' ' )
( i i i )  number o f d e a th s  a v e r te d  ( " l i v e s  s a v e d " )
( i v )  in c r e a s e  in  th e  number o f h e a lth y  y e a r s  o f l i f e .

R ev iew in g  s t u d i e s  on b e n e f i t  c o s t  r a t i o  o f m a la r ia  c o n t r o l ,  
th e  a u th o r s  n o te d  th a t  th e  main ty p e s  o f eco n o m ic  b e n e f i t  
i d e n t i f i e d  w ere a d d i t io n s  to  o u tp u t made p o s s i b l e  by in c r e a s e  in  
th e  q u a n t ity  and q u a l i t y  o f la b o r . The a u th o r s  added th a t  la b o r  
q u a n t ity  was augm ented by r e d u c t io n  in  th e  m o r t a l i t y  and 
a b s e n te e is m , la b o r  q u a l i t y  o r  w orking e f f i c i e n c y  was im proved by 
r e d u c t io n  in  d e b i l i t y .  O ther b e n e f i t s  so m etim es q u a n t i f i e d  
in c lu d e  r e d u c t io n  in  trea tm en t c o s t s ,  and g a in s  from th e  
m ig r a tio n  o f la b o r  in t o  p r e v io u s ly  m a la r ia l  z o n e s , " t h e  new 
la n d s  e f f e c t " .  Some b e n e f i t / c o s t  r a t i o s  w ere found to  be h ig h ly  
fa v o r a b le  w h ile  o t h e r s  w ere n o t . The v a r i a b i l i t y  o f  th e s e  
e s t im a t e s  w ere a t t r ib u t e d  to  w id e ly  v a r y in g  a ssu m p tio n s  about  
th e  m arg in a l p rod u ct o f la b o r  and about th e  e f f e c t s  o f  d i s e a s e  
c o n t r o l  on r a t e s  o f m o r t a l i t y ,  a b s e n te e ism , and d e b i l i t y .  Some 
s t u d i e s  had broad d e f i n i t i o n  o f econom ic b e n e f i t s  o t h e r s  a 
narrow o n e . The b e n e f i t  c o s t  s t u d ie s  o f m a la r ia  c o n t r o l  o b ta in e d  
t h e i r  e s t im a t e s  o f econ om ic e f f e c t s  by making num erous m ed ica l 
and o th e r  a ssu m p tio n s  o f t e n  b ased  on l i t t l e  o r  no e v id e n c e ,  in  
th e  c o n t e s t  o f an econ om ic s im u la t io n  m odel, e i t h e r  e x p l i c i t  o r  
i m p l i c i t .

The a u th o r s  c o n t in u e d  th a t  th e r e  was a l s o  th e  s tr o n g  
p o s s i b i l i t y ,  in  v iew  of th e  p o w erfu l dem ographic e f f e c t s  o f  
m a la r ia  c o n t r o l ,  th a t  th e  o u tp u t in c r e a s e  w i l l  be accom panied  by 
a p o p u la t io n  in c r e a s e ,  and th a t  an econ om ic c r i s i s  w i l l  be  
produced . À program th a t  can  be shown to  g e n e r a te  a la r g e  
in c r e a s e  in  incom e can  a t  th e  same tim e e v e n t u a l ly  lo w er  p er  
c a p i t a  incom e, b e c a u se  i t  p ro d u ces an in c r e a s e  in  p o p u la t io n  
th a t  i s  p r o p o r t io n a t e ly  la r g e r  than in c r e a s e  in  incom e. T h is  
means th a t  th e  j u s t i f i c a t i o n  fo r  m a la r ia  c o n t r o l  i s  more l i k e l y  
to  be found in  i t s  h e a lt h  e f f e c t s  than in  i t s  e f f e c t s  on p er  
c a p i t a  incom e. As th e r e  i s  r e d u c t io n  in  th e  number o f a s p e c i f i c  
d i s e a s e  w ith  in c r e a s in g  a c t i v i t y  o f th e  c o n t r o l  program , c o s t  
e f f e c t i v e n e s s  r a t i o  m easured in  term s o f c o s t s  p er  c a s e  
p r e v e n te d  can  in c r e a s e .  In th e s e  c a s e s  when t h e s e  e f f e c t i v e n e s s  
m easu res a r e  a p p lie d  in  c o s t  e f f e c t i v e n e s s  a n a l y s i s  i t  becom es



1 6

q u e s t io n a b le  w h eth er th e  d i s e a s e  sh o u ld  be c o m p le te ly  e r a d ic a te d  
o r  w h ether i t  i s  e c o n o m ic a lly  j u s t i f i a b l e  to  c o n t r o l  th e  
e n d e m ic ity  t o  a c e r t a i n  l e v e l ,  s i n c e  th e  c o s t  p er  c a s e  o r  p er  
d e a th  p r e v e n te d  w i l l  be h ig h e r  when th e  m o r b id ity  and m o r t a l i t y  
r a t e s  a r e  lo w er  (P o r n c h a iw is e s k u l , 1 9 9 3 ).

To e s t im a t e  a h e a lt h  program 's c o s t s ,  c l a s s i f i c a t i o n  o f th e  
com ponents i s  n e c e s s a r y . Â good c l a s s i f i c a t i o n  d ep en d s on th e  
n e ed s  o f th e  p a r t ic u la r  s i t u a t i o n  o r  prob lem , but th e  f o l lo w in g  
r e q u i s i t e s  n eed  to  be a p p lie d :

( i )  I t  must b e  r e le v a n t  to  th e  p a r t ic u la r  s i t u a t i o n ;
( i i )  The c l a s s e s  o r  c a t e g o r ie s  must n o t o v e r la p ;
( i i i )  The c l a s s e s  ch o sen  must c o v e r  a l l  p o s s i b i l i t i e s .

The w id e ly  a p p l ic a b le  and u s e f u l  c l a s s i f i c a t i o n  i s  by 
in p u t s .  I t  g ro u p s in p u ts  in t o  c a t e g o r ie s  w hose com ponents have  
s i m i l a r  c h a r a c t e r i s t i c s . I f  u sed  p r o p e r ly  t h i s  ty p e  o f
c l a s s i f i c a t i o n  h a s many m e r it s  in c lu d in g :

(a )  In v o lv em en t o f a m anageable number o f c a t e g o r ie s  w hich  
a r e  g e n e r a l  enough th a t  th e y  can  be a p p lie d  to  any h e a lth  
program ;

(b ) D is t in g u is h in g  two im p ortan t c a t e g o r ie s  o f r e s o u r c e s  
th a t  a r e  u sed  in  th e  c o u r s e  o f a y ea r  and a r e  u s u a l ly  p u rch a sed  
r e g u la r ly  and th o s e  th a t  l a s t  lo n g e r  than one y ea r ;

( c )  F o c u s in g  a t t e n t i o n  on th e  o p e r a t in g  c o s t s  o f  
in v e s tm e n ts  in  v e h i c l e s ,  eq u ip m en t, and b u i ld in g s  by making 
t h e s e  d i s t i n c t  c a t e g o r ie s .

There a r e  some se co n d a ry  c l a s s i f i c a t i o n s  in  a d d it io n  to  th e  
o n e j u s t  m en tion ed  b e c a u se  r e s o u r c e s  have o th e r  c h a r a c t e r i s t i c s  
th a t  a r e  im p o r ta n t. The f i r s t  o f th e s e  in v o lv e s  th e  k in d  o f  
a c t i v i t y  o r  fu n c t io n  fo r  w hich th e  r e s o u r c e s  a r e  u se d . They 
in c lu d e :  t r a in in g ,  s u p e r v is io n ,  management, m o n ito r in g  and
e v a lu a t io n  and l o g i s t i c  o r  t r a n s p o r t . C o s ts  can  a l s o  be  
c l a s s i f i e d  by l e v e l ,  by s o u r c e  and by c u r r e n c y . I t  i s  im p ortan t  
to  a v o id  m ix in g  th e  f e a t u r e s  of r e s o u r c e s  in  th e  same l i s t  
b e c a u se  th e r e  I S  th e  p o s s i b i l i t y  o f e i t h e r  d o u b le  c o u n t in g  o r  
t o t a l l y  m is s in g  th a t  in p u t (C re ese  and P ark er, 1 9 9 4 ).
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T here a r e  t ¥๐ g e n e r a l a p p ro a ch es to  c o l l e c t i n g  and u s in g  
c o s t  d a ta  in  th e  h e a lth  s e c t o r  ( M i l l s  and G ils o n , 1 9 8 8 ). They 
a r e  th e  d i r e c t  a c c o u n t in g  approach and th e  s t a t i s t i c a l  ap p roach . 
The f i r s t  approach  f o c u s e s  on th e  c o s t s  d i r e c t l y  a s s o c ia t e d  w ith  
a p a r t ic u la r  a c t i v i t y .  I d e n t i f i c a t i o n  and m easurem ent o f th e  
c o s t s  in c u r r e d  in  p r o v id in g  a p a r t ic u la r  in t e r v e n t io n  o r  in  
t r e a t in g  a p a r t ic u la r  p a t ie n t  a r e  r e q u ir e d . As i t  i s  n o t a lw a y s  
e a s y  to  i d e n t i f y  th e  r e s o u r c e s  u sed  in  many a c t i v i t i e s  i t  o f t e n  
p r o v e s  d i f f i c u l t  in  p r a c t i c e .  A c t i v i t y  c o s t i n g  and d i s e a s e  
c o s t i n g  a r e  t y p i c a l  exam p les o f th e  d i r e c t  a c c o u n t in g  ap p roach . 
I t  i s  u s u a l ly  th e  b a s i s  fo r  c a l c u la t i n g  c o s t s  in  econ om ic  
e v a lu a t io n s .  The o th e r  approach fo c u s e s  on th e  c o s t s  a s s o c ia t e d  
w ith  ty p e s  o f  a c t i v i t y  o r  ty p e s  o f p a t i e n t s  in s t e a d  o f on th o s e  
a s s o c ia t e d  w ith  in d iv id u a l  a c t i v i t i e s  o r  in d iv id u a l  p a t i e n t s .  I t  
a d d r e s s e s  th e  i s s u e s  o f why c o s t s  d i f f e r ,  and by how much.

In c o n t r a s t  to  c o s t s  th e r e  a r e  many d i f f e r e n t  term s to  
d e s c r ib e  th e  p rod u ct o f an a c t i v i t y  o r  program . They a r e  
c o n se q u e n c e s , ou tcom es, o u tp u ts , b e n e f i t s ,  r e s u l t s ,  im p a cts  o r  
e f f e c t s .  T h ese  term s a re  s i m i l a r ,  but sh o u ld  n o t a l l  be u sed  
in te r c h a n g e a b ly . A ma^or d i s t i n c t i o n  in  econ om ic la n g u a g e  i s  
b etw een  b e n e f i t s  and e f f e c t i v e n e s s  o r  e f f e c t s .  S t r i c t l y  
s p e a k in g , b e n e f i t s  r e f e r s  to  o n ly  th o s e  ou tcom es th a t  a r e  
m easured in  term s o f money, w h ile  e f f e c t i v e n e s s  o r  e f f e c t s  a r e  
term s u sed  fo r  ou tcom es th a t  a r e  n ot e x p r e s s e d  in  f in a n c ia l  
term s, su ch  a s  th e  numbers o f l i v e s  sa v e d  by a h e a lt h  
in t e r v e n t io n  (C re ese  and P ark er , 1994)

The r e le v a n t  c o s t s  and b e n e f i t s  to  c o n s id e r  a r e  n o t th o s e  
o f th e  w h ole a c t i v i t y ,  but o n ly  th o s e  r e l a t i n g  to  th e  p o t e n t ia l  
ex p a n s io n  (o r  c o n t r a c t io n )  in  s e r v i c e .  S t r i c t l y  sp e a k in g  th e  
m argin r e f e r s  to  th e  c o s t  o r  b e n e f i t  o f p r o d u c in g  one more u n it  
o f o u tp u t . However, in  g e n e r a l u sa g e  i t  i s  ta k en  to  r e f e r  to  th e  
a d d it io n a l  c o s t s  and b e n e f i t s  from a g iv e n  ch an ge in  s e r v i c e  
d e l i v e r y  (Drummond. 1 9 9 3 ).

A cco rd in g  to  M i l ls  and G ils o n  (1 9 8 8 ) , a l l  econ om ic  
e v a lu a t io n  m ethods in v o lv e  th r e e  b a s ic  s t e p s :

( l )  i d e n t i f i c a t i o n  o f c o s t s  and co n se q u e n c e s  
( i i )  m easurem ent o f c o s t s  and co n seq u e n ce s  

( i i i )  v a lu a t io n  o f c o s t s  o r  c o s t s  and c o n se q u e n c e s .
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T a b l e  2 . 1 :  T y p e s  o f  C o s t s  a n d  C o n s e q u e n c e s  R e l e v a n t  t o  t h e
E c o n o m i c  E v a l u a t i o n  o f  H e a l t h  C a r e  P r o j e c t s / P r o g r a m s

C o sts
1. O r g a n iz a t io n  and o p e r a t in g  c o s t s  w ith in  th e  h e a lth  

c a r e  s e c t o r  ( e . g .  H ea lth  c a r e  p r o f e s s io n a l s '  t im e , 
s u p p l i e s ,  eq u ip m en t, power and c a p i t a l  c o s t s )

2. C ost b o rn e  by p a t i e n t s  and t h e ir  f a m i l i e s :  
ou t o f p o c k e t e x p e n se s
P a t ie n t  and fa m ily  in p u ts  in t o  trea tm en t
tim e l o s t  from work 
P s y c h o lo g ic a l  c o s t s

D ir e c t
C o s ts

I n d ir e c t
C o sts

3 . C o s ts  b orn e e x t e r n a l l y  to  th e  h e a lth  c a r e  s e c t o r ,  
p a t i e n t s  and t h e i r  f a m i l i e s

Consequence s
1. C hanges in  p h y s i c a l , s o c i a l  o r  em o tio n a l fu n c t io n in g  

( e f / ë c t s  )
2 . C hanges in  r e s o u r c e s  u s e  ( J i e n e f i t s  )

fo r  o r g a n iz in g  and o p e r a t in g  s e r v i c e s  w ith in
Vi cas 1 V Vi p a v e s  c-csp'f I— ■

-  f o r  c o n d it io n  I D ir e c t
-  fo r  u n r e la te d  c o n d i t io n s  * b e n e f i t s
r e l a t i n g  to  a c t i v i t i e s  o f p a t i e n t s  and t h e i r  
f a m i l i e s  :
-  s a v i n g s  in  e x p e n d i t u r e  o r  l e i s u r e  t im e  ------t D ir e c t

b e n e f i t s
-  s a v i n g s  in  l o s t  work t im e  ______________________ ►  I n d ir e c t

b en ef i t s
3. C hanges in  th e  q u a l i t y  o f l i f e  o f p a t i e n t s  and t h e i r  

f a m i l i e s :  { u t i l i t y }
S o u rce: MF Drummond and GL S to d d a r t , (1 9 8 5 ) . " P r i n c i p l e s  o f  
Économ ie E v a lu a tio n  o f H ea lth  P ro g ra m s" , World H ea lth  S t a t i s t i c s  
Qu a r t e r l y . 3 8 (4 ) :  p 360.
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They a l s o  s t r e s s e d  th a t  a l l  econ om ic e v a lu a t io n  sh o u ld  
c o n s id e r  a d j u s t in g  c o s t s  and c o n se q u e n c e s  fo r  d i f f e r e n t i a l  
t im in g , and sh o u ld  in c o r p o r a te  in c r e m e n ta l and a s e n s i t i v i t y  
a n a l y s i s .

T a b le  2 .1  show s th e  ty p e s  o f c o s t s  and c o n se q u e n c e s  
r e le v a n t  to  econ om ic e v a lu a t io n  in  th e  h e a lt h  s e c t o r .  A lth ou gh  
i t  may be im p o s s ib le  to  m easure and v a lu e  a l l  t h e s e  i te m s  i t  i s  
im p o rta n t th a t  th e y  a r e , a t  l e a s t ,  i d e n t i f i e d  in  o r d e r  to  
c l a r i f y  any p o s s ib l e  a n a l y t i c a l  b ia s  in  fa v o r  o f and th e  most 
e a s i l y  m ea su ra b le  i te m s .

The d i f f e r e n c e s  betw een  th e  co n se q u e n c e s  i d e n t i f i e d  in  th e  
T a b le  h e lp  to  d i s t i n g u i s h  th e  d i f f e r e n c e s  b etw een  c o s t  
e f f e c t i v e n e s s  a n a l y s i s ,  fo c u s in g  on e f f e c t s ,  c o s t  b e n e f i t s  
a n a l y s i s ,  fo c u s in g  on b e n e f i t s ,  and c o s t  u t i l i t y  a n a l y s i s ,  
fo c u s in g  on u t i l i t y .

The m easurem ent o f c o s t s  and c o n se q u e n c e s  in  d e v e lo p in g  
c o u n t r ie s  i s  d i f f i c u l t  b e c a u se  o f la c k  o f r o u t in e  s t a t i s t i c a l  
d a ta . Data on e x p e n d itu r e  may be o u t of d a te  and i s  u n l i k e ly  
to  be f u l l y  a c c u r a te  ev en  when i t  i s  a v a i l a b l e .  As th e r e  i s  la c k  
o f r o u t in e  e p id e m io lo g ic a l  d a ta  and th e  w eak n ess o f  
e p id e m io lo g ic a l  e v id e n c e  l in k in g  h e a lth  c a r e  in p u ts  h e a lt h  
s t a t u s  ou tcom es i t  i s  ev en  more d i f f i c u l t  to  m easure  
c o n se q u e n c e s  in  term s o f h e a lt h  s t a t u s  e f f e c t s .

In  v a lu a t io n  c o s t s  th e r e  a r e  in s t a n c e s  w here th e r e  i s  no 
m onetary p r ic e  o r  where t h i s  p r ic e  d o e s  n o t a c c u r a te ly  r e f l e c t  
th e  v a lu e  o f a l t e r n a t i v e  p r o d u c t iv e  u se  o f r e s o u r c e s  ( t h e  
econ om ic p r i c e ) .  The p r ic e s  may a l s o  n ot r e f l e c t  th e  s o c i a l  
c o s t s  o f a c t i v i t i e s  ( t h e  s o c i a l  p r i c e ) .  The te c h n iq u e s  o f shadow  
p r ic in g  com es in t o  p la y  in  o rd er  to  v a lu e  c o s t s  a p p r o p r ia t e ly .  
V a lu in g  th e  c o n se q u e n c e s  o f h e a lt h  p r o je c t  s /p r o g ra m s i s  ev en  
more com plex than v a lu in g  c o s t s .

A lthough  i t  i s  l e s s  p r o b le m a tic  in  b e n e f i t / c o s t  a n a l y s i s  to  
c h o o se  an a p p r o p r ia te  u n it  o f e f f e c t  com pared to  c o s t  
e f f e c t i v e n e s s  a n a l y s i s ,  i t  s t i l l  I S  n ot f r e e  o f p ro b lem s. 
V a lu in g  a d iv e r s e  ra n g e  of c o n se q u e n c e s  th a t  in c lu d e s  ch a n g es  in
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h e a lt h  s t a t u s ,  s a v in g s  in  p u b l ic  and p r iv a t e  e x p e n d itu r e  ๐ท 
tr e a tm e n t , and econ om ic r e tu r n s  from th e  e x p l o i t a t i o n  o f n a tu r a l  
r e s o u r c e s  ( e s p e c i a l l y  la n d ) p e r m itte d  by program s su ch  a s  
m a la r ia  c o n t r o l  a r e  some o f th e  p rob lem s among w hich v a lu a t io n  
o f h e a lt h  s t a t u s  im provem ents in  m onetary term s i s  th e  g r e a t e s t .  
Two main a p p ro a ch es a r e  g e n e r a l ly  s u g g e s te d :  The human c a p i t a l  
approach  and th e  w i l l i n g n e s s  to  pay approach  ( M i l l s  and G ils o n ,  
1988) .

C o s ts  and c o n se q u e n c e s  o f t e n  o c c u r  a t  d i f f e r e n t  t im e s  and 
h e a lt h  p r o je c ts /p r o g r a m s  may a l s o  d i f f e r  w ith  r e s p e c t  to  th e  
p o in t  a t  w hich c o n se q u e n c e s  o c c u r . U n lik e  c u r a t iv e  program s 
p r e v e n t iv e  program s may h ave a d e la y e d  im p a ct. A llo w a n ce  fo r  
t h e s e  d i f f e r e n c e s  can  be made through  th e  te c h n iq u e  o f  
d is c o u n t in g  assu m in g  p e o p le  p r e f e r  b e n e f i t s  w hich o c c u r  so o n e r  
r a th e r  than  l a t e r .

W hatever te c h n iq u e  o f econ om ic e v a lu a t io n  i s  u sed  i t  i s  
im p o rta n t to  u n d erta k e  an in c r e m e n ta l a n a l y s i s .  I t  i s  e s s e n t i a l  
th a t  th e  a d d i t io n a l  c o s t s  be e v a lu a te d  s e p a r a t e ly  from th e  t o t a l  
and a v er a g e  c o s t s  o f th e  e x i s t i n g  program s. G iven th e  ra n g e  o f  
a ssu m p tio n s  in h e r e n t  in  most econ om ic e v a lu a t io n  i t  i s  e s s e n t i a l  
to  t e s t  th e  s e n s i t i v i t y  o f th e  s tu d y  r e s u l t s  to  ch a n g es  in  th e s e  
a ssu m p tio n s . S e n s i t i v i t y  a n a l y s i s  a l s o  a l lo w s  c l a r i f i c a t i o n  o f  
th e  l e v e l  o f  d e t a i l  r e q u ir e d  in  a s tu d y . Some s t u d i e s  may 
g e n e r a te  f a i r l y  r e l i a b l e  r e s u l t s  u s in g  rough d a ta ; o t h e r s  may 
r e q u ir e  more a c c u r a te  e s t im a t io n  o f th e  v a r ia b le s .
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