
CHAPTER 1 
INTRODUCTION

1 .1  Background
1 . S c h is to s o m ia s is  in  th e  w orld
S c h is to s o m ia s is  i s  one o f th e  most w idespread  human p a r a s i t i c  

i n f e c t i o n s ,  and i s  regarded  second o n ly  to  m alaria  in  term s o f i t s  
p u b lic  h e a lth  im portance among th e  t r o p ic a l  d is e a s e s  in  d ev e lo p in g  
c o u n t r ie s .  More th an  200 m il l io n  p eo p le  are e s tim a te d  to  be in f e c t e d  in  
A sia , A fr ic a , South A m erica, th e  Caribbean and th e  M iddle E a st, and a 
fu r th e r  600 m i l l io n  a t th e  r is k  o f in f e c t io n  throughout th e  w orld in  74 
c o u n t r ie s ( WHO, 1 9 9 3 ).

There a re  b a s i c a l ly  f i v e  s p e c ie s  o f  sc h is to so m e . S c h is to s o m a  
h aem a to b iu m  { ร .  h a em a to b iu m ) i s  endemic in  54 c o u n t r ie s ,  m ainly in  
A fr ic a  and th e  e a s te r n  M editerranean; ร . m an son i i s  endemic in  52 
c o u n tr ie s  and t e r r i t o r i e s  o f sou th  A fr ic a , th e  C aribbean, A fr ic a  and 
th e e a s te r n  M ed iterran ean ; and in  41 c o u n tr ie s  o f A fr ic a  and e a s te r n  
M ed iterran ean , b oth  p a r a s it e s  are p r e s e n t . ร . i n t e r c a la tu m  has been  
rep o rted  from 10 c o u n tr ie s  -  a l l ,  ex cep t E q u a to r ia l G uinea, w ith  ร. 
mansoni an d /o r  ร . haematobium as w e l l .  E ith e r  ร . ja p o n ic u m  or ร. 
m ekon gi  has been rep o rted  from 7 S o u th ea st A sian  and w estern  P a c i f i c  
r e g io n  c o u n tr ie s  (WHO, 1 9 9 3 ).

F resh w ater a q u a tic  and am phibious s n a i l  in te r m e d ia te  h o s ts  
tr a n sm it s c h i s t o s o m ia s i s .  A quatic s n a i l s  o f th e  genus B u lin u s  tra n sm it  
ร .h a e m a to b iu m  and o f  the genus B io m p h d la r ia  tra n sm it ร . m a n so n i; 
am phibious s n a i l s  o f th e  genus O n com ela n ia  tra n sm it th e  ร . ja p o n ic u m  
group and th e  H ydrobiid  a n a ils  o f th e  genus N e o t r i c u la  tra n sm it ร. 
m ekon gi  (WHO 1 1 9 9 3 ).

2 . S c h is to s o m ia s is  and i t s  c o n tr o l in  China
The f in d in g  o f ร . ja p o n ic u m  ova in  two exca va ted  c o r p se s  b uried  

more than 2 ,0 0 0  y ea rs ago in  Changsha County, Hunan P rov in ce  and 
J ia n g l in  C ounty, Hubei P rov ince s u g g e s ts  th a t  s c h is t o s o m ia s is  i s  not 
new ly in tr o d u c e d . The f i r s t  s c h is t o s o m ia s is  ja p o n ica  (ร . ja p o n ic a ) ca se  
was rep o rted  by Logan, an American m iss io n a r y  d o cto r  in  Changde County, 
Hunan P ro v in ce  in  1905 (Zhou, Li & Yang, 1 9 9 4 ).

Of a l l  th e  sc h is to so m e s  th a t  i n f e c t  man, ร . ja p o n ic u m  i s  
c o n s id e r e d  to  ca u se  th e  most s e r io u s  d is e a s e .  T h is may be due to  th e  
f a c t  th a t  ร . ja p o n ic u m  fem ale worms have a much h ig h er  egg ou tp u t and 
th e  egg s are  la i d  in  la r g e  a g g r eg a te s  th a t  induce in t e n s iv e  t i s s u e  
r e a c t io n s  in  h o s t  organs (Chen, 1 9 8 9 ).

B e fo re  th e  founding o f th e  P e o p le 's  R ep ub lic  o f  China in  1949
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and in  th e  e a r l i e r  phase o f  th e  n a t io n a l  s c h is t o s o m ia s is  c o n tr o l  
program in  th e  1 9 5 0 ’ ร , m orb id ity  and m o r ta l ity  due to  S ch istosom a  
japonicum  i n f e c t i o n  were r e l a t i v e l y  h igh  in  endem ic a r e a s . For 
exam ple, in  J ia sh a n  county  o f Z hejiang P ro v in ce , more than 1 7 ,0 00  
f a t a l i t i e s  r e la t e d  to  s c h is t o s o m ia s is  were recorded  during a 1 0 -yea r  
p er io d  (Mao, 1 9 8 6 ) . H o r r ify in g  term s were used  such as " v i l la g e  w ith o u t  
v i l l a g e r s "  or "widows v i l la g e "  where most o f th e  men in  th e  v i l l a g e s  
had d ied  b eca u se  o f  t h e ir  more freq u en t w ater c o n ta c t .

A fte r  th e  foun din g  o f  th e  P e o p le 's  R ep u b lic  o f China in  1949, 
l a r g e - s c a le  su rv ey s  o f s c h is t o s o m ia s is  were o rg a n iz ed , which showed 
th a t  th e  d is e a s e  was endemic in  380 c o u n t ie s  o f 12 p r o v in c e s  sou th  o f  
th e  Y angtze R iv e r . About 100 m il l io n  p eo p le  were exposed  to  th e  
i n f e c t i o n ,  o f  w hich 12 m il l io n  were in f e c t e d .  About 14 ,0 00  square  
k ilo m e te r s  were in f e s t e d  w ith  Oncomelania  s n a i l s  (Zhou, Li and Yang
1 9 9 4 ).

A s c h is t o s o m ia s i s  c o n tr o l campaign was launched in  1956, and 
s in c e  th en  th e  d is e a s e  has been e r a d ic a te d  in  4 o f th e  tw e lv e  p ro v in ce s  
con cern ed : F u jia n , Guangdong, Guangxi and Shanghai. P rev a len ce  o f th e  
d is e a s e  has a ls o  been reduced in  many o f th e  o th e r  p r o v in c e s;  the  
d is e a s e  has been  e r a d ic a te d  in  158 c o u n t ie s  and e f f e c t i v e l y  c o n tr o lle d  
in  101 . The number c f  c o u n t ie s  in  which s c h is t o s o m ia s is  i s  endemic has 
been reduced  from 380 to  129 (a 68% r e d u c t io n ) ,  and th e number o f 
p eo p le  in f e c t e d  has been reduced from 12 m i l l io n  to  1 .6  m il l io n  (an 87% 
r e d u c t io n ) . The a rea s th a t  serv e  as a h a b ita t  fo r  in fe c te d  s n a i l s  have 
been reduced from 1 4 ,0 00  to  3 ,7 0 0  square k ilo m e te r s  (a 74% red u ctio n )  
(Wang, 1989; Q ian, 1 9 8 7 ).

A pproaches fo r  s c h is t o s o m ia s is  c o n tr o l in  China are more or 
l e s s  l ik e  th o s e  o th e r  endemic c o u n tr ie s  and m ainly c o n s i s t  o f  la r g e -  
s c a le  chem otherapy, both  fo r  in fe c te d  p erso n s and c a t t l e ,  and s n a i l  
c o n tr o l  w ith  en v iron m en ta l m o d if ic a t io n  and m o llu s c ic id in q . H ealth  
e d u c a tio n , s a f e  w ater su pp ly  and s a n i t a t io n ,  and in d iv id u a l  p r o te c t io n  
a ls o  have t h e ir  p la c e .  Treatm ent fo r  ร . japonicum  in f e c t io n  i s  fr e e  o f  
charge and e x t e n s iv e  u se  o f the most e f f e c t i v e  drug -  p r a z iq u a n te l -  
has e x p e d ite d  th e  c o n tr o l p r o c e s s . The g r e a t  support w ith  f in a n c ia l  and 
human r e so u r c e s  from th e governm ent and th e  c a p a c ity  to  m o b iliz e  and 
r e ly  on th e  com m unities have a llow ed  th e  e lim in a t io n  o f  many o f  the  
s n a i l  h a b i t a t s ,  a ta sk  which needs a la r g e  amount o f funds as w e ll as 
manpower and red ou b led  e f f o r t s .  S n a il  c o n tr o l has m ain ly been c a r r ie d  
o u t in  th e  c o u rse  o f a g r ic u ltu r a l  r e c la im in g  w etla n d s , l e v e l l i n g  the  
la n d s , d ig g in g  new d itc h e s  and f i l l i n g  up th e  o ld  o n e s , p lou gh in g  by 
m achines and a fterw a rd s " P ressin g"  (com pacting) ea r th  and 
m o llu s c ic id in g .

However, th e r e  are s t i l l  3600 sq . km. s n a i l  in f e s t e d  land in  
China, sp rea d in g  over 121 c o u n t ie s  in  e ig h t  p r o v in c e s , m ainly in  th e  
la k e  a re a s  (95.5% ); th e  r e s t  are in  th e  m ountains (4%) and land area s  
l in k e d  by w ater wavs (0 .5% ). An e s t im a te  1 ,5 6 0 ,0 0 0  p eo p le  are in fe c te d  
w ith  s c h i s t o s o m ia s i s ,  80% o f whom come from th e lak e  a r e a s , th e r e s t  
from th e  m ountains (Yuan, 1 9 9 2 ). In th e  lak e  a r e a s , sc h is to so m e s  are 
found in  s n a i l s  a lo n g  th e  Y angtze R iver and th e  lak e  sh o res th a t  are  
l in k e d  to  i t .  The w ater l e v e l  i s  h ig h  in  th e  summer and goes down in  
th e  w in te r , le a v in g  a deep d e p o s it  o f s i l t  and sand from th e r iv e r ,  in
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which g r a ss  sp r in g s  up, p ro v id in g  an environm ent in  which th e  v e c to r  
b reed s r a p id ly .  As a r e s u l t ,  th e  s n a i l  in f e s t e d  area  i s  a c t u a lly  
in c r e a s in g .  S n a ils  c a r r y in g  th e  p a r a s it e  t r a v e l  in t o  th e  farm ing areas  
through  th e  i r r i g a t i o n  c h a n n e ls . M igrants and t h e ir  c a t t l e  who v i s i t  
th e s e  a re a s  a ls o  g e t  in f e c t e d ,  and carry  th e  p a r a s it e  fu r th e r  a f i e l d .  
In m ountain a rea s w ith  a m ild  c lim a te  and abundant r a i n f a l l ,  s n a i l s  
breed  in  th e  s tre a m s, v a l le y  p a s tu r e s , te r r a c e d  f i e l d s  and i r r ig a t io n  
c a n a ls .  The com plex can a l sy ste m s, s te e p  m ountains and w id e ly  s c a t te r e d  
p o p u la t io n  in  th e s e  area s make c o n tr o l d i f f i c u l t ,  e s p e c i a l l y  as c a t t l e  
and w ild  an im als are th e main r e s e r v o ir  o f in f e c t i o n .

The main fe a tu r e s  o f  s c h is t o s o m ia s is  endemic a rea s in  China are 
shown in  f ig u r e  1 .1 .

3 . S c h is to s o m ia s is  c o n tr o l o r g a n iz a t io n
The s c h is t o s o m ia s is  c o n tr o l o r g a n iz a t io n  r e s t s  on th ree  

somewhat in d ep en d en t " leg s"  -  th e p o l i t i c a l ,  a d m in is tr a t iv e  and 
t e c h n ic a l  s t r u c tu r e (F ig .  1 .2  ) .  These th r ee  p a r a l l e l  but m utually  
su p p o r tiv e  l i n e s  o f  a u th o r ity  and r e s p o n s ib i l i t y  ex ten d  from the  
n a t io n a l  to  th e  tow nship  l e v e l s ;  and each s e r v e s  a d i s t i n c t  but 
com plem entary fu n c t io n . The in t e r s e c t o r a l  le a d in g  groups rep o rt to  th e  
p o l i t i c a l  ch a in  o f command and p rov id e  p o l ic y  d ir e c t io n ;  th e  h e a lth  
bureau s t a f f  r e p o r t to  th e  M in istry  o f P u b lic  H ealth  (MOPH) and o v e r se e  
im p lem en ta tion ; and th e  r esea rch  i n s t i t u t e s  , a n t i - s c h is t o s o m ia s i s  
s t a t io n s  and a n ti-e p id e m ic  s t a t io n s  at v a r io u s  l e v e l s  p rov id e  
s c i e n t i f i c  le a d e r s h ip , undertake much o f th e  s c h is t o s o m ia s is  c o n tr o l  
a c t i v i t i e s ,  and p ro v id e  te c h n ic a l  support s e r v ic e s  req u ired  fo r  d is e a s e  
s u r v e i l la n c e ,  p r e v e n tio n  and c o n tr o l .
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F i g u r e  1 .1  The S c h i s t o s o m i a s i s  Endemic Areas and T h e i r  F e a t u r e s  in  China
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1 .2  R a tio n a le
W ithout d ou bt, th e  c o n tr o l o f s c h is t o s o m ia s is  in  China has been  

q u ite  s u c c e s s f u l  in  th e  a rea s o f  a c h iev in g  r e d u c tio n  o f  endemic areas  
and p r o t e c t io n  o f  p e o p le 's  h e a lth .  As e a r ly  as 1955, a n a t io n a l  program 
fo r  s c h is t o s o m ia s i s  c o n tr o l  took  shape when th e  C en tra l Communist Party  
d r a fte d  th e  N a tio n a l A g r ic u ltu r a l  Developm ent Program. S c h is to s o m ia s is  
c o n tr o l  was c o n s id e r ed  a p r io r i t y  in  one o f th e  a r t i c l e s  o f  th e  program 
b eca u se  o f th e  d e tr im e n ta l e f f e c t  on th e  ru ra l p o p u la t io n  and 
a g r ic u ltu r e  d evelop m en t. From th en  on, th e  p o l i t i c a l  p r io r i t y  and 
a t t e n t io n  p a id  by d i f f e r e n t  l e v e l s  o f governm ent en ab led  th e  d is e a s e  
c o n tr o l  a c t i v i t i e s  to  en joy  a c o n s id e r a b le  amount o f  r e s o u r c e s , both  
from th e  governm ent in p u t and th e  lo c a l  in v o lv em en t. However, a long  
w ith  th e  changes o f  th e  s c e n a r io s  o f  en d em ic ity  and th e  n a tio n a l  
econom ic reform , th e  c o n tr o l program en cou n tered  d i f f e r e n t  problem s, 
some o f  which need a p p lic a t io n  o f  econom ic p r in c ip le s  and th e o r ie s  to  
s o lv e .

1 . The econom ic con cern  o f  th e  program
In p r in c ip le ,  th e  l im ite d  econom ic r e so u r c e s  a v a i la b le  fo r  

h e a lth  in  d ev e lo p in g  c o u n tr ie s  n e c e s s i t a t e  th e  in vo lvem en t o f c o s t  
a n a ly s i s  in  th e  p la n n in g  o f any c o n tr o l in t e r v e n t io n s .  However, as 
China had fo r  many y ea rs been p r a c t ic in g  a c e n tr a l  p la n n in g  system  
b e fo r e  th e  market econom ic reform  was in tr o d u c ed , s c h is t o s o m ia s is  
c o n tr o l  program was by no means an e x c e p tio n  under which more a t t e n t io n  
was p a id  to  th e  outcome o f  th e  program, i . e . ,  th e  number o f  p a t ie n t s  
cured  and th e  s n a i l  h a b ita t  area s d ecreased  e t c . ,  w h ile  much l e s s  care  
was g o in g  to  th e  in p u t as w e ll as th e  e f f i c i e n c y  o f th e  c o n tr o l  
a c t i v i t i e s .  T h is i s  a s i t u a t io n  which has n ot changed s i g n i f i c a n t l y  and 
a g r e a t d ea l o f  work need to  be done in  t h i s  reg a rd . Furtherm ore, 
a lo n g  w ith  th e  econom ic reform  p r o c e s s , th e  h e a lth  ca re  p la n n ers and 
managers are f e e l i n g  more and more s tr o n g ly  th e  l im ite d  h e a lth  care  
r e so u r c e s  which can be a l lo c a te d  fo r  c o n tr o l a c t i v i t i e s ,  which cou ld  be 
judged from th e  s t a b le  or s l i g h t l y  in c r ea se d  nom inal in p u t but a c t u a lly  
d ecrea sed  in p u t fo r  th e  s c h is t o s o m ia s is  c o n tr o l a c t i v i t i e s  from th e  
c e n tr a l  governm ent in  th o se  y ea rs (MOPH, 1 9 9 1 ). I t  i s  q u ite  p r e d ic ta b le  
th a t  th e  f in a n c ia l  in p u t from th e  c e n tr a l  governm ent w i l l  become l e s s  
and l e s s  compared w ith  th e  h e a lth  needs due to  th e  d e c e n t r a l iz a t io n  
reform . I t  i s  th e r e fo r e  im p era tiv e  to  fu r th e r  e x p lo r e  th e  n atu re o f th e  
c o s t  com ponents and means o f  ch o o sin g  th e  most c o s t  e f f e c t i v e  way in  
the c o n tr o l  program which w i l l  be a ffo r d a b le  under th e  changing  
econom ic c o n te x t .

2 . The co n cern s fo r  f in a n c in g  a f t e r  th e  co m p le tio n  o f  th e  World 
Bank Program

S in ce  1992, a World Bank Loan Program fo r  s c h is to s o m ia s is  
c o n tr o l  in  China has been im plem ented in  th e  endemic p ro v in ce s  fo r  a 
p er io d  o f  f i v e  y e a r s . The in j e c t io n  o f th e  loa n  i s  o f g r e a t h e lp  to  th e  
c u r r e n t c o n tr o l  program which en cou n tered  s u b s t a n t ia l  f in a n c ia l  
c o n s t r a in t s  and th e  endemic s i t u a t io n  was d e t e r io r a t in g  in  some a re a s .  
As a r e s u l t ,  d uring  th e  loan  program p e r io d , th e  C hinese
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s c h is t o s o m ia s i s  c o n tr o l i s  now en jo y in g  a degree o f  f in a n c ia l  in p u t  
which i t  has n ever  had b e fo r e . However, i t  i s  ex p ected  th a t th e re  w i l l
be a r a d ic a l  r e d u c t io n  in  th e  f in a n c ia l  in p u t fo r  th e  program when th e
loa n  p r o je c t  f i n i s h e s .  T h is problem i s  c r i t i c a l  b ecau se  now we have an 
amount o f  r e so u r c e s  s u f f i c i e n t  to  carry  o u t th e  c o n tr o l a c t i v i t i e s .  
However, th e  fu tu r e  f in a n c ia l  s i t u a t io n  fo r  s c h is t o s o m ia s is  i s  ex p ected  
to  be w orse than  ev er  i f  a s t a b le  and r e l ia b le  f in a n c in g  mechanism
cou ld  n ot be se c u r e d . There are se v e r a l arguments to  support t h i s  p o in t  
o f  v ie w . F i r s t l y ,  th e  p r o v in c ia l  governm ents w i l l  be r e s p o n s ib le  fo r  
th e  repaym ent o f  th e  loan  when i t  i s  due. S eco n d ly , th e lo c a l  
governm ents in  th e  fu tu r e  w i l l  need to  tak e up more f in a n c ia l
r e s p o n s i b i l i t i e s  fo r  th e  lo c a l  a f f a i r s .  T his i s  co n s id e r ed  as a double  
burden , w hich , i f  n ot c a r e f u l ly  s tu d ie d  and p lan n ed , cou ld  d e t e r io r a te  
th e  f in a n c in g  o f  th e  program and thus d eter  p ro g re ss  in  th e  c o n tr o l o f  
th e  d is e a s e .

Furtherm ore, th e  im plem entation  o f th e  World Bank Loan Program 
has changed th e  s c h is t o s o m ia s is  c o n tr o l s t r a t e g ie s  and p o l i c i e s  to  some 
e x t e n t .  Some o f th e  changes d eserv e  c a r e fu l study about th e  im pacts on 
fu tu r e  f in a n c in g .  For exam ple, th e  c o n tr o l s t r a t e g ie s  have been changed  
from em p h asizin g  in te g r a te d  m easures, in c lu d in g  treatm en t o f in fe c te d  
human b e in g s  and a n im a ls , s n a i l  c o n tr o l by m o liu s c ic id in g  and 
en v iron m en ta l m o d if ic a t io n  e t c . ,  to  depending h e a v ily  on chem otherapy  
th rou gh ou t th e  endemic a r e a s . The chem otherapeutic  drug, p r a z iq u a n te l,  
i s  now b e in g  p rov id ed  by a South Korean company who *on the  
in t e r n a t io n a l  b id , w h ile  th e  p rod u ction  l in e s  in  th e  d om estic  f a c t o r ie s  
w hich used to  produce th e  drug now are c lo s e d . The m o llu s c ic id e s  now 
b ein g  used a ls o  changed from MaPCP which i s  cheaper but harm ful to  th e  
en v iron m en t, to  n ic lo sa m id e  which i s  more e x p e n siv e  but f r ie n d ly  to  the  
en v iro n m en t.

In g e n e r a l , f in a n c ia l  problem s are imminent fo r  th e  
s c h is t o s o m ia s i s  c o n tr o l program in  China, hence th e  need fo r  econom ic 
approaches to  h e lp  r e s o lv e  them.
1 .3 .  R esearch  q u e s t io n s

1 . How w i l l  th e  reso u rce  requirem ent be estim a ted ?
2. In term s o f re so u rce  requirem ent and reso u rce  a v a i l a b i l i t y ,  

what w i l l  be th e " resou rce  gaps" by im plem enting d i f f e r e n t  c o n tr o l  
approaches?

3 . How to  make up th e  exp ected  " resou rce  gap" and how to  
s u s t a in  th e  program under d i f f e r e n t  sc e n a r io s?
1 .4  O b je c t iv e s

1 . To d ev e lo p  a model fo r  c a lc u la t io n  o f  c o s t  and u n it  c o s t  fo r  
d i f f e r e n t  s c h is t o s o m ia s is  c o n tr o l approaches in  China.

2 . To s im u la te  th e  " resou rce  gaps" betw een reso u rce  requirem ent 
and r e so u r ce  a v a i l a b i l i t y .
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3. To d e r iv e  p o l ic y  im p lic a t io n s  fo r  s u s ta in in g  and f in a n c in g  
s c h is t o s o m ia s i s  c o n tr o l  under d i f f e r e n t  s c e n a r io s .
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