
RESEARCH OBJECTIVES AND CONCEPTUAL FRAMEWORK

2 .1  R esearch Q uestions
Chemotherapy, m o llu sc ic id e  and environm ental change were w idely used on c o n tro l sc h is to so m ia s is  in  China. Do th o se  approaches have d i f f e r e n t  in p u ts  and outcomes, and which i s  th e  most c o s t - e f f e c t iv e  approach?

2 .2  Research Obj e c t iv e s
The re sea rch  o b je c tiv e s  are :

1. to  measure c o s t,  e f fe c t iv e n e s s  and r e la t io n s h ip  between th e  co s t and e f fe c t iv e n e s s  of th re e  c o n tro l approaches to  determ ine which approach i s  the  most c o s t - e f f e c t iv e ;  among th e  th re e  approaches, namely chemotherapy, m o llu sc ic id e , 
and m odified  environm ent in  reducing p rev a len ce  of sc h is to so m ia s is  in  th e  m arshland a reas  of south of China.
2. To use co s t e f fe c t iv e n e s s  a n a ly s is  to  help  US examine a l te r n a t iv e  ways of ach iev ing  a given o b je c tiv e  and enable us to  s e le c t  th e  method th a t  uses a v a i la b le  re so u rc e s  most e f f e c t iv e ly  in  s c h is to so m ia s is .
2 .3  Study Framework

Three communities in  Guichi County were id e n t i f i e d .  Those th re e  communities a re  lo c a te d  w ith in  10 km along Quipu R iver. The study framework i s  shown in  Figure 2 .1 . Three communities were observed a t  th e  same tim e, by the  some methods, w ith  re sp e c t to  th e  d i f f e r e n t  c o n tro l approaches. Community A rece iv ed  s e le c t iv e  mass chemotherapy, Community B rece iv ed  m o llu sc ic id e  p lus s e le c t iv e  mass chem otherapy, and Community c rece iv ed  environm ental change p lu s  s e le c t iv e  mass chem otherapy. Cost and e f fe c t iv e n e s s  of the  th re e  approaches were measured fo r  e ig h t y e a rs .
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F igure  2 .1  The Framework of th e  study

*

* Approach 1- Chemotherapy
** Approach 2 - Chemotherapy plus molluscicide
*** Approach 3- Chemotherapy plus environment management

2 .4  F ie ld  Background and study  Sample S e le c tio n
The Research was c a r r ie d  out in  th e  m arshland area  lo c a te d  Guichi County of Anhui p ro v in ce , south of China, (N 3 ..8 5 -3 0 .9 2 ; E 117.36-117.45) and th e  shore of th e  Quipu r iv e r  whose w ater pours in to  th e  Yangtze R iver (Chang J ia n g ) .
There a re  fo u r seasons and abundant sources of l i g h t ,  h ea t and w ate r. The f i r s t  f r o s t  i s  a t  th e  m iddle of November and th e  l a s t  f r o s t  i s  a t  th e  m iddle of March, and n o - f ro s t  tim e i s  about 230 days of a y e a r . The mean of y e a r ly  tem pera tu re  i s  16 ๐ c , th e  c o ld e s t days a re  inJanuary . The mean monthly tem pera tu re  change i s  3.2 ° c .  The h o t te s t  days a re  in  Ju ly  and th e  mean monthly tem peratu re  i s  28.7 ° c .
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The r a i n f a l l  i s  about 1200 to  2000 mm and th e re  
a re  about 150 ra in y  days every y e a r . The d i s t r ib u t io n  of ra in  i s  not th e  same in  th e  fo u r seasons. Spring has more ra in  days, Summer has more heavy ra in s , Autumn has r a r e ly  ra in s  and W inter i s  th e  dry season. The r a in f a l l  d i s t r ib u t io n  in  the  fo u r seasons i s  shown in  F igure 2 .3 .

Water le v e l in  p i l o t  a reas  i s  a f fe c te d  by the  le v e l  o f the  Yangtze r iv e r .  The flood  season u su a lly  runs from May or Ju ly  to  October or December. In th e  flood  season, th e  m arshlands a re  covered by w ater and i t  looks l ik e  a la k e . This a rea  i s  c a l le d  the  Summer lak e  a rea .
There a re  la rg e  m arshlands lo c a te d  on both banks along th e  Quipu R iver. The h e ig h t of the  m arshlands i s  about 7-10 m eters (Wusong high le v e l :  China c r i t e r io n  high l e v e l ) . The underground w ater can be found only  under s o i l  about 0.4 m eter. The PH of s o i l  i s  between 6 .5 -7 .5 . The o rg an ic  la y e r  s o i l  i s  about 1.3-3.8% in  th e  su rface  of s o i l .  The g rass  in  th e  marshes i s  abundant.
The s n a i l s  a re  com fortab le  in  the  wet seasons and tem peratu re  above 13 ๐c . From F igures 2 .2  and 2 .3 , we can see th e  s n a i l  a c t iv i ty  seasons a re  from March to  November.

Figure 2.2 The monthly Temperature in Guichi (C)

Source: Guichi County Weather F o recast s t a t io n  AnnualReport
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Report

The p ro d u c ts  of a g r ic u l tu re  in  t h i s  a rea s  a re  r ic e ,  o i l  crops and v e g e ta b le s . The hygiene of v i l la g e s  and re s id en c e  environm ents a re  poor.
Guichi i s  a ty p ic a l  ru r a l  a re a . The marshes of th e  study  com munities, th a t  i s  the  p a r t  of banks of Quipu R iver, a re  used fo r  th e  g raz ing  of c a t t l e ,  w ater b u ffa lo  

and p ig s . The g ra ss  i s  h a rv ested  as w in te r  fo d d e r. The p o p u la tio n  c o n s is ts  of farm ers, some of whom a re  p a r t- t im e  fisherm en in  th e  flo o d  season. The c lo s e r  farm ers l iv e  to  th e  shore , the  h igher i s  the  p ro b a b i l i ty  of w ater c o n ta c t. The re s id e n ts  go th e  m arshlands fo r  mowing g ra s s , f is h in g , herd c a t t l e ,  washing and swimming(Chen, 1990).
The flo o d in g  season s t a r t s  in  May and l a s t s  through O ctober o r l a t e r .  During th i s  season , the  m arshlands a re  g ra d u a lly  flooded . The land  s t a r t s  to  reemerge in  September. Pig in  m arshland belongs to  the  in h a b ita n ts  of v i l la g e s  near the  m arshes.
Three communities in  Guichi county , Anhui Province were id e n t i f i e d .  Each study community was asked to  have 5 n a tu ra l  v i l la g e s  (about 600 persons) as survey sam ples. The th re e  communities a re  lo c a te d  w ith in  10 kin w ith in  500 m eters of m arshes. Community A rece iv ed  chemotherapy, Community B rece iv ed  m o llu sc ic id e  and annual chem otherapy, and Community c rece iv ed
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environm ental management, annual chemotherapy andm o llu s c ic id e .
2 .5  F ie ld s  Research S tages

The tim e of study was d iv ided  in to  two s ta g e s . The f i r s t  fo u r y ea rs  was the  im plem entation p e rio d  (stage  one) . In th i s  s tag e  th e  community A rece iv ed  th e  approach 
of chem otherapy, the  community B rece iv ed  th e  approach of m o llu sc ic id e  p lu s  s e le c t iv e  mass chemotherapy, th ecommunity c rece iv ed  th e  approach of environm ental change p lus s e le c t iv e  mass chemotherapy. The o th e r  c o n tro l w il l  be d e sc rib e d  l a t t e r .

A fte r stopp ing  the  in te rv e n tio n , we con tinued  to  observe fo r  th e  ano ther fou r y ea rs , c a l le d  th e  m aintenance p e rio d  (s tag e  tw o), to  observe the  long -run  e f f e c ts  of th re e  approaches. In the  m aintenance s ta g e , th e  experim en tal approaches were stopped, o th e r  approaches were given by lo c a l  a n t i- s c h is to s o m ia s is  s ta t io n s  accord ing  to  lo c a l  a n t i- s c h is to s o m ia s is  programmes. Annually da ta  of p revalence of sc h is to so m ia s is  and c o n tro l approaches were c o l le c te d  fo r  e ig h t y e a rs . Those data  a re  used to  c a lc u la te  th e  r e s u l t s  of co s t and e f f e c t iv e  of each a l t e r n a t iv e .  In th i s  p e rio d , th e  surveys fo r  th e  p o p u la tio n  and s n a i l  were engaged by th e  re se a rc h  team. 
The persons w ith  sch is to so m ias is  when they  asked to  be t r e a te d  were t r e a te d  by lo c a l h e a lth  w orkers and the  o th e r a n t i- s c h is to s o m ia s is  approaches were given by lo c a l  a n t i ­sc h is to so m ia s is  s ta t io n s .

In th e  whole study p e rio d , th e  p o p u la tio n  were examined in  th e  sp rin g . The o th e r  a n t i- s c h is to s o m ia s is  approaches were given a f t e r  the  popu la tio n  exam ination .
2 .6  Sample S ize

Assumptions of the  study communities were s e t :For each approach, befo re  in te rv e n tio n  th e  p reva lence  of sc h is to so m ia s is  i s  15% (P j ) r  a f t e r  in te rv e n tio n  th e
p rev alence  w i l l  decrease  to  8% (P q ) . The sample s iz e  i s :

ท /  Group (Z Xl - a /2 ^ + V / ?/2XVPlQl + P°Q0)2
( P l - P o ) 2

( 2 .1 )
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a = Type I e r ro r ,th e  p ro b a b i l i ty  of r e je c t in g  a tru e  n u ll  
h y p o th esis , here  a  was s e t  a t  le v e l of 0 .05 .

P = Type I I  e r ro r ,th e  p ro b a b i l i ty  o f accep ting  a f a ls e  n u ll  
h y p o th esis , here  p was s e t  a t  le v e l of 0 .1 .

P i  = P revalence of sc h is to so m ia s is  befo re  the  
in te rv e n tio n

P q = P revalence of sc h is to so m ia s is  a f t e r  the  
in te rv e n tio n

Q o  = 1 -  P o i  
Q} = 1 -  Pi
where :

P q = 0 .15 ,
P j  = 0.08 
p = (0.15+0.08) /  2 = 0.115 
Z i - *  = ! - 96 
Z x - V  = i* 282

. (1.96x V2x 0.115x0.885 + 1.282 X  Vo. 15x0.85 +0.08x0.92)2ท /  Group = -------------------------------------------------------------
(0.15-0.08)2

434
The p o p u la tio n  fo r  each community was asked to  be 

more than 450.

2 .7  T echnical D e f in it io n s
C a p i t a l  d e p r e c i a t i o n  o r  c a p i t a l  r e c o v e r y  i s  th e  red u c tio n  in  value of a s s e ts  covered by th e  c o rp o ra tio n .
D e p r e c i a b l e  l i f e  i s  th e  l i f e  of a s s e ts  w ith  d e p re c ia tio n .
D e p r e c i a t i o n  r a t e  i s  th e  f r a c t io n  of th e  b a s ic  i n i t i a l  co s t removed through d e p re c ia tio n  from th e  c o rp o ra te  books 
each y e a r .
P r e v a l e n c e  o f  i n f e c t i o n  i s  the  p ro p o rtio n  of the  p o p u la tio n  w ith  s c h is to so m ia s is , i . e .  th e  p o p u la tio n  of in d iv id u a ls  w ith schistosom a eggs in  th e  s to o l .
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I n t e n s i t y  o f  i n f e c t i o n  i s  e s tim ated  accord ing  to  the number o f eggs per gram of faece s . The da ta  i s  p resen ted  accord ing  to  egg-count c la s s e s .
2 .8  O p era tio n a l D e f in it io n s
S e l e c t i v e  m a s s  c h e m o th e r a p y  i s  a trea tm en t o f in fe c te d  
persons id e n t i f i e d  by d ia g n o s tic  survey of p o p u la tio n .
A r e a - w i d e  m o l l u s c i c i d i n g  i s  a method fo r  th e  c o n tro l of tran sm iss io n  of s c h is to so m ia s is . The m o llu sc ic id e s  were sprayed on whole marshes and pools where s n a i l s  breed . In th i s  study , th e  m o llu sc ic id e  sodium p en tach lo rophenate  was used fo r  d e s tru c t io n  of s n a i l  h o s t.
F o c a l  m o l l u s c i c i d i n g  i s  a way of chem ically  sp ray ing  the  marshes where near th e  v i l la g e s  and s n a i l s  b reed . The a reas  of sp ray ing  th e  m o llu sc ic id e  i s  le s s  then  area-w ide m o llu sc ic id in g . In th i s  study th e  m o llu sc ic id e  of sodium pen tach lophenate  was used.
E n v i r o n m e n t a l  C h a n g e  (environm ental management) i s  a method to  modify th e  marshes and swamps where s n a i ls  
b reed .
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