
CHAPTER 2
CONCEPTUAL FRAMEWORK

2 .1  C on cep tual framework 
1 . C ost model
Based on th e  o b j e c t iv e s  o f th e  stu d y , th e  f i r s t  s te p  i s  to  

e s t a b l i s h  m ethodology fo r  c o s t  e s t im a tio n  and u n it  c o s t  c a lc u la t io n .  
The fo l lo w in g  i s  th e  g en era l co n cep tu a l framework o f c o s t  model fo r  th e  
s c h is t o s o m ia s i s  c o n tr o l  in  China.

F ig u re  2 .1  G eneral C onceptual Framework o f  C ost Model
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a . The a g g r eg a te  c o s t s  in c lu d e  in te r n a l  c o s t s  and e x te r n a l  

c o s t s .  I n te r n a l  c o s t s  are th e  c o s t s  in cu rred  by th e  s c h is t o s o m ia s is  
c o n tr o l  program w hich i s  th e  p ro v id er  c o s t s .  E x tern a l c o s t s  are th o se  
in cu rred  o u ts id e  th e  program, which a re  th e  consumer c o s t s  and 
community c o s ts ..

b . On th e  p ro v id er  s id e ,  c a p i t a l  c o s t  in c lu d e  b u i ld in g s ,  
v e h i c l e s ,  equ ipm ent, lo n g-term  tr a in in g  and s o c ia l  m o b il iz a t io n . The 
r e c u r r e n t c o s t s  are composed o f  p e r so n n e l, m a te r ia ls  and su p p ly , 
m a in ten an ce, d ru g s , m o l lu s c ic id e s ,  sh o r t-te r m  tr a in in g  and sh o r t-term  
s o c ia l  m o b i l iz a t io n .

c .  Community c o s t s  in c lu d e  community c o n tr ib u t io n s  and 
community tim e c o s t .

d . Consumer c o s t s  c o n s i s t  o f consumer d ir e c t  c o s t  and consumer 
tim e c o s t .
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2 . E v a lu a tio n  framework
F ig u re  2 .2  G eneral Framework fo r  E v a lu a tio n  o f  F in an cin g
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a . The term c o n tr o l s t r a te g y  p r in c ip a l ly  r e f e r s  to  
chem otherapy and s n a i l  c o n tr o l app roach es, in c lu d in g  d i f f e r e n t  
chem otherapy o p t io n s ,  s n a i l  c o n tr o l by m o llu s c ic id in g  and by 
en v iron m en ta l m o d if ic a t io n s .  In d i f f e r e n t  endemic a r e a s , corresp on d in g  
s t r a t e g ie s  are b e in g  pursued a cco rd in g  to  th e  e p id e m io lo g ic a l  
s i t u a t i o n s .

b . R esource a v a i l a b i l i t y  w i l l  be p r o je c te d  in  c o n s id e r a t io n  of 
th e  p a s t  f in a n c ia l  in p u t from th e  governm ent, e x te r n a l  su p p ort, the  
d eb t repaym ent and community p a r t ic ip a t io n  and f in a n c in g .

c .  In a n a ly z in g  th e  reso u rce  gaps which r e fe r  to  th e  d if f e r e n c e  
betw een th e  r e so u r ce  requ irem ent and reso u rce  a v a i l a b i l i t y ,  resou rce  
adequacy, r e so u r ce  u t i l i z a t i o n  e f f i c i e n c y  and th e  s u s t a in a b i l i t y  should  
be c o n s id e r e d . However in  t h i s  s tu d y , reso u rce  u t i l i z a t i o n  e f f i c i e n c y  
i s  n ot g o in g  to  be d is c u s s e d . I t  i s  assumed th a t  th ey  w i l l  be 
e f f i c i e n t l y  u t i l i z e d .

d. P o lic y  im p lic a t io n s  w i l l  be fo cu s  on th e  p o l i c i e s  o f 
s e l e c t i o n  o f  com b in ation  o f c o n tr o l app roach es, d e l iv e r y  s tr u c tu r e  o f  
d ru gs, drug p ro d u ctio n  p o l i c i e s  and community p a r t ic ip a t io n .

2 .2  L ite r a tu r e  rev iew
1 . C o stin g  and f in a n c in g  s c h is t o s o m ia s is  c o n tr o l
J u st as Fenwick (1989) p o in ted  o u t , th e  te c h n o lo g ie s  fo r  

a tta c k in g  s c h is t o s o m ia s i s  are a v a i la b le ,  but f in a n c e  i s  n o t . The c o s t s  
and f in a n c in g  o f s c h is t o s o m ia s is  c o n tr o l have been d is tu r b in g  the  
h e a lth  a d m in is tr a to r s  in  many endemic c o u n tr ie s  where the r eso u rces  
a v a i la b le  fo r  h e a lth  care  are extrem ely  s c a r c e . T h is n e c e s s i t a t e s  
s t u d ie s  on th e  c o s t s  and a f f o r d a b i l i t y  o f  th e  c o n tr o l o p t io n s .  A number 
o f  s t u d ie s  have been p u b lish ed  on th e  c o s t  o f  th e  c o n tr o l program. 
However, a l l  th o s e  s t u d ie s  have co n sid e r ed  programs based  on 
chem otherapy o n ly , c o n s i s t e n t  w ith  th e  b e l i e f  th a t  th e  c o s t s  fo r  v ec to r  
c o n tr o l  are to o  v a r ia b le  to  show g en e ra l e s t im a t e s ,  and th e  c a p ita l  
c o s t s  fo r  w ater and s a n i t a t io n  p r o je c t s  are l i k e l y  to  be beyond th e  
c a p a c ity  o f  d i s e a s e - s p e c i f i c  c o n tr o l programs (Rohde, 1 9 8 9 ). G ry see ls  
(1989) compared th e  rep o rted  annual c o s t  "per p r o te c te d  person" in  
l a r g e - s c a le  s c h is t o s o m ia s is  c o n tr o l program w ith  p o p u la tio n  o r ie n te d  
chem otherapy in  th r e e  A fr ica n  c o u n t r ie s .  The s t r a t e g ie s  adopted by each  
cou n try  were d i f f e r e n t ,  from s e l e c t i v e ,  ta r g e te d  to  mass chem otherapy. 
The c o s t s  fo r  per p r o te c te d  person" v a r ie s  from us$ 0.7 to  US$3.1 per 
y ea r , w hereas th e  t o t a l  ex p en d itu re  fo r  h e a lth  in  subsaharan A frican  
c o u n tr ie s  i s  g e n e r a l ly  l e s s  than us$ 5 per c a p ita  per y e a r . He fu r th e r  
p o in te d  out th a t  such c o s t  c a lc u la t io n s  are o f te n  n ot r e a l i s t i c ,  
le a v in g  o u t e x p a t r ia t e '  s a l a r i e s ,  developm ent c o s t s  and f a i lu r e s .

Brinkmann and o th e r s  (1988) rep o rted  th e c o s t  o f  
s c h is t o s o m ia s i s  c o n tr o l  in  M ali. They d iv id e d  t h e ir  c o n tr o l a c t i v i t i e s  
in t o  months o f  a c t io n  and th e ir  u n it  c o s t  were c a lc u la te d  on th e  b a s is
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o f  f i e l d  a llo w a n c e , tr a n s p o r t , d ru gs, expendable m a te r ia ls  and 
equ ipm ent. By u s in g  th e s e  u n it  c o s t s ,  and on th e  b a s i s  o f  p r e se n t  
knowledge o f p r e v a le n c e , ep id em io lo gy  and e f f i c i e n c y  o f  c o n t r o l ,  th e  
need and q u a n tity  o f  a c t i v i t i e s  and th e  probable d u ra tio n  o f a program  
to  a c h ie v e  th e  g o a ls  s e t  in  th e  n a t io n a l  h e a lth  p lan  were e s t im a te d .

Among th e  s t u d ie s ,  Korte and o th e r s  (1986) d e r iv e  some policy- 
im p lic a t io n s  from th e  c o s t  component a n a ly s i s .  I t  was dem onstrated  
t h a t ,  through  com parison o f  th e  c o s t  components in  th e  s c h is t o s o m ia s is  
mansoni trea tm en t cam paign, th e  o p e r a t io n a l c o s t s  were more im portant 
than th e  c o s t  o f d ru gs. They argued th a t th e  im portance o f o p e r a t io n a l  
c o s t  in  th e  e x e c u t io n  o f  s c h is t o s o m ia s is  c o n tr o l program u n d e r lin e s  th e  
n e c e s s i t y  to  l im i t  th e  v e r t i c a l  a c t io n  to  a minimum. Fenwick (1989) 
a ls o  in d ic a te d  th a t  d e l iv e r y  c o s t s  l ik e  t h i s  are sim ply  n ot s u s ta in a b le  
from n a t io n a l  r e so u r c e s  in  most endemic c o u n tr ie s ,  where t y p i c a l l y  a l l  
th e  annual p er c a p ita  ex p en d itu re  on a l l  forms o f prim ary h e a lth  care  
i s  betw een US$1 and US$4.

Some p ro g re ss  in  th e sea rch  fo r  more a ffo r d a b le  a l t e r n a t iv e s  
has been made. For exam ple, th e  e stim a ted  c o s t  o f d e l iv e r y  through  
prim ary h e a lth  ca re  f a c i l i t i e s  u sin g  a c t iv e  case  f in d in g , cou ld  be as 
low as U 3$0.45 per p erson  depending on the p r ic e  o f  p r a z iq u a n te l.  
There are some a ttem p ts in  China, where s c h is to s o m ia s is  ja p o n ica  i s  
endem ic in  th e  sou th ern  p r o v in c e s , to  in te g r a te  s n a i l  c o n tr o l in to  
a q u a t ic  p ro d u ctio n  or o th er  a g r ic u ltu r e  developm ent p r o j e c t s .  Cai and 
o th e r s  (1991) rep o rted  th e  s u c c e s s f u l  a p p lic a t io n  o f  s n a i l  c o n tr o l  
combined w ith  f i s h  r a is in g  u s in g  low-dam and h ig h -n e ts  f i s h in g  ponds in  
th e  s n a i l  in f e s t e d  lak e  b ea ch es , which b r in g s n ot o n ly  th e  s n a i l  
c o n tr o l  e f f e c t ,  but a ls o  th e econom ic b e n e f it  o f f i s h in g  to  the  
in v e s t o r s .  More t e s t s  are b ein g  c a r r ie d  out in  China, which aim to  
encourage th e  lo c a l  involvem en t and make the c o n tr o l program more 
s u s t a in a b le .

2 . C ost and e f f e c t iv e n e s s  o f  s c h is t o s o m ia s is  c o n tr o l
There have o n ly  been a l im ite d  number o f  c o s t  e f f e c t iv e n e s s  

s t u d ie s  o f s c h is t o s o m ia s is  c o n tr o l ,  and they have r a r e ly  p rov id ed  an 
adequate a n a ly s i s  o f both  c o s t  and e f f e c t i v e n e s s ,  nor have they  
p ro v id ed  c le a r  p o l ic y  gu idance to  th e  h e a lth  care  p la n n ers (G uyatt & 
b an ner, 1 9 9 4 ). U n fo r tu n a te ly , in  th e endemic c o u n tr ie s  o f  
s c h is t o s o m ia s i s  ja p o n ic a , which i s  endemic in  China, th e  P h il ip p in e s  
and In d o n e s ia , th e r e  i s  no rep o rt a v a i la b le  in  in te r n a t io n a l  jo u r n a ls  
on c o s t  s t u d ie s  o f th e  c o n tr o l program.

Jordan (1977) rep o rted  th e  r e s u l t s  o f com p arative e v a lu a t io n  
o f s n a i l  c o n t r o l ,  chem otherapy and p r o v is io n  o f w ater s u p p lie s  fo r  
s c h is t o s o m ia s i s  c o n tr o l in  St L u cia . Annual c o s t  per c a p ita ,  ra th er  
than c o s t - e f f e c t i v e n e s s  r a t io ,  were c a lc u la te d ,  and were lo w e st fo r  
chem otherapy, fo llo w e d  by s n a i l  c o n tr o l and w ater su p p ly . However, t h is  
stu d y  in d ic a t e  one o f the c l a s s i c  problem o f c o s t - e f f e c t i v e n e s s  
a n a ly s i s ,  th a t  i s  to  f in d  an in d ic a to r  o f  e f f e c t iv e n e s s  th a t  a d eq u a te ly  
r e f l e c t s  a l l  th e  consequence o f th e  a l t e r n a t iv e s .  Another e a r lie r -  
c o n tr ib u t io n  was made by R o se n fie ld  e t  a l (1 9 7 7 ), who d ev elop ed  a model
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o f  s c h is t o s o m ia s i s  tr a n sm iss io n  in  Iran  in  ord er to  s im u la te  th e  
e f f e c t i v e n e s s  o f  a p p ly in g  d i f f e r e n t  tec h n iq u e s  -  m o llu s c ic id e s ,  
e n g in e e r in g  te c h n iq u e s , chem otherapy and a com b in ation  o f  th e se  
c o n tr o ls  -  s u b je c t  to  a budget c o n s tr a in t  w ith  a se v e n -y e a r  p la n n in g  
h o r iz o n . T h eir  a n a ly s is  in d ic a te d  th a t  a com b in ation  o f chem otherapy  
w ith  m o llu s c ic id in g  was th e  most c o s t  e f f e c t i v e  way where th e  program  
o b j e c t iv e  was s p e c i f i e d  in  term s o f m axim ization  o f th e  r e d u ctio n  in  
p r e v a le n c e  a ch iev ed  a f t e r  seven  y e a r s .

Korte and o th e r s  (1986) compared th e  c o s t  and e f f e c t iv e n e s s  o f  
d i f f e r e n t  chem otherapy approaches to  s c h is t o s o m ia s is  c o n tr o l in  Congo 
and M a li. By u s in g  m e tr ifo n a te , the c o s t  per p erson  rendered  n e g a tiv e  
i s  c a lc u la te d  a t  DM 1 2 .5 7  fo r  th e  Congo and DM 3 2 .5 2  fo r  M ali. Using  
p r a z iq u a n te l ,  th e  c o s t s  were DM 8 .3 6  and 1 1 .4 7 , r e s p e c t iv e ly .  They 
a t tr ib u te d  th e  d i f f e r e n c e  in  c o s t  to  th e  h ig h  o p e r a t io n a l c o s t  in cu rred  
by th e  3 dose regim en. Once low p re v a le n c e  l e v e l s  are reached , 
o p e r a t io n a l  c o s t s  fu r th e r  outw eigh  drug e x p e n se s .

3 . Some g en era l a s p e c ts  fo r  c o s t in g  and f in a n c in g  t r o p ic a l  
d is e a s e  c o n tr o l

There i s  a growing i n t e r e s t  in  h e a lth  econom ics in  d ev e lo p in g  
c o u n t r ie s ,  and q u ite  a few s tu d ie s  have been undertaken  on econom ic 
a s p e c ts  o f  t r o p ic a l  d is e a s e s ,  e s p e c ia l ly  to  m a la r ia . The econom ic  
e v a lu a t io n  o f c o n tr o l programs i s  to  answer th e  q u e s tio n  o f  th e  
in te r n a l  and th e  e x te r n a l e f f i c i e n c y .  E xtern a l e f f i c i e n c y  i s  concerned  
w ith  th e  broad q u e stio n  posed in  c o s t - b e n e f i t  a n a ly s is :  i s  
s c h is t o s o m ia s i s  c o n tr o l w orthw hile by com parison w ith  ex p en d itu re  on 
a l t e r n a t iv e  p r o je c t s  w ith in  th e h e a lth  s e c to r  or in  o th e r  s e c to r s ?  
I n te r n a l  e f f i c i e n c y  concerned  narrow ly w ith  th e  q u e s t io n  posed by- 
c o s t - e f f e c t i v e n e s s  a n a ly s is :  what i s  th e  most e f f i c i e n t  c h o ic e  among 
a l t e r n a t iv e  methods o f a c h iev in g  s c h is t o s o m ia s is  c o n tr o l  (P r e s c o t t ,  
1993)?  The growing econom ic concern  fo r  th e  l im ite d  r e so u r ce s  
n e c e s s i t a t e s  th e  stud y o f th e  most c o s t - e f f e c t i v e  ways o f im plem enting  
s c h is t o s o m ia s i s  c o n tr o l s t r a t e g ie s .  As Evans (1992) s t a t e d ,  th e major- 
c r i t e r i o n  u sed  to  id e n t i f y  re sea rch  is s u e s  i s  th a t  th ey  shou ld  be o f  
p r a c t ic a l  v a lu e  to  c o n tr o l program.

U su a lly  in  doing c o s t  a n a ly s is  o f a c o n tr o l program, th e re  are 
many p rob lem s. Most n o ta b ly , th e  community c o n tr ib u t io n  and v o lu n te e r  
work were n ever co n sid ered  as econom ic c o s t s  and are never under 
c o n s id e r a t io n  by th e  h e a lth  care  p la n n e rs , o th e r  o m iss io n s  are 
fr e q u e n t . In p a r t ic u la r ,  many c o s t s  d o n 't  in c lu d e  developm ent and 
t r a in in g  c o s t s ,  in c lu d in g  s u p e r v is io n , q u a li ty  c o n tr o l  o f  d ia g n o s is ,  
m aintenance o f equipm ent and h e a lth  f a c i l i t i e s ,  e x p a tr ia te  s a la r i e s ,  
f r e ig h t  ch a rg es and th e  w astage c o s t  o f  item s due to  l o s s  or t h e f t .  
S eco n d ly , c a p i t a l  c o s t  such as equipm ent, v e h ic le s  and b u ild in g s  are  
o f te n  tr e a te d  as ex p e n d itu r e s  a t th e ir  tim e o f p urchase ra th er  than  
b ein g  charged  over th e ir  u s e fu l  l i f e  to  the program. T h ir d ly , when a 
c o n tr o l  program i s  to  l a s t  fo r  more than one y ea r , i t  i s  in a p p ro p r ia te  
to  u t i l i z e  th e  p r e se n t v a lu e  a n a ly s is  to  w eigh th e  fu tu r e  c o s t  a 
d isc o u n t fa c to r  to  make them com parable to  th e  p r e se n t c o s t .  T his has 
n ot been undertaken  to  th e  p rev io u s  c o s t  s t u d ie s  o f s c h is t o s o m ia s is
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c o n tr o l  (G uyatt & Tanner, 1994; C reese , 1 9 9 3 ).
The econom ic tech n iq u e  o f c o s t in g  in v o lv e s  id e n t i f y in g  th e  main 

in p u ts  u sed  in  th e  p r o v is io n  o f h e a lth  s e r v ic e s ,  d eterm in in g  th e  c o s t s  
o f  th e s e  in p u ts ,  and f i n a l l y  sh a r in g  or a l lo c a t in g  th e  c o s t s  between  
th e  a c t i v i t i e s  which ta k e  p la c e  a t  f a c i l i t i e s .  Combining th e s e  c o s t s  
w ith  in fo r m a tio n  about s e r v ic e  ou tp u t g iv e s  th e  average c o s t  (Hanson 
and G ils o n , 1 9 9 3 ) . The au th ors fu r th e r  p o in ted  out th a t  one im portant 
u se o f  c o s t in g  in fo r m a tio n  i s  to  compare what we know about p re se n t  
r e so u r ce  a v a i l a b i l i t y  w ith  some e s t im a te s  o f re so u rce  req u irem en ts to  
d eterm in e th e  m agnitude o f "resou rce  gap".

Hanson and G ilso n  (1993) id e n t i f i e d  f in a n c in g  o f  h e a lth  care  
s e r v ic e s  as a d d re ss in g  is s u e s  o f a b so lu te  inadequacy o f  r e so u r c e s .  
In fo rm a tio n  about so u r c e s  o f f in a n ce  fo r  h e a lth  ca re  s e r v ic e  i s  
r e le v a n t  to  th e  i s s u e s  o f  "what does c o n tr o l over s p e c i f i c  re so u r ce s  
l ie ? "  and c o n s id e r a t io n  o f  s u s t a in a b i l i t y .  Hoarce and M ills  (1986) 
argued th a t  f in a n c in g  may be d e fin ed  as th e  r a is in g  o f  re so u r ce s  to  
su p p ort or pay fo r  th e  goods and s e r v ic e s  used in  th e  h e a lth  s e c to r ,  
which may c o n s i s t  o f cash  or may tak e the form o f in -k in d  c o n tr ib u t io n s  
such as la b o r , o r g a n iz a t io n a l  s k i l l s  and m a te r ia ls .  Each fin a n c in g  
mechanism can be co n s id e r ed  w ith  r e sp e c t  to  who pays; who b e n e f i t s ;  how 
much; fo r  what and through what mechanism.

An a ssessm en t by th e  A sian Developm ent Bank (1987) r ev ea led  
s e r io u s  problem s in  a number o f c o u n tr ie s  in  th e  m o b iliz in g  and 
a l lo c a t in g  r e so u r c e s  fo r  new p o l ic y  and program req u irem en ts. With 
in c r e a s in g  c o s t  and e x p e c ta t io n s  and d ec r e a s in g  b u d g e ts , many c o u n tr ie s  
s t a r te d  r e c o g n iz in g  th e  need fo r  g en e ra tin g  a d d it io n a l  r e so u r ce s  th a t  
th e  governm ent ta x  reven u es a lo n e  cou ld  n ot su p p ort. A WHO study Group 
(1993) recommended th e  fo llo w in g  c r i t e r i a  fo r  a s s e s s in g  changes in  
f in a n c in g , l e v e l  o f fu n d in g; e f f i c i e n c y ,  e q u ity ;  v a r i a b i l i t y  and h e a lth  
im p act.
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