
Research Methodology and Data Collection

T h is  c h a p te r  d i s c u s s e s  th e  t h e o r e t i c a l  fram ework and how 
to  c o l l e c t  th e  n e c e s s a r y  d a ta . In t h e o r e t i c a l  fram ew ork. I t  
c o n s i s t s  o f  two p a r t s  co n cern ed  w i t h  e m p ir ic a l  model 
d ev elo p m en t: (1 )  m easurem ent o f e f f i c i e n c y  in  h e a lt h  budget  
d i s t r ib u t io n ;  (2 )  e v a lu a t io n  th e  e q u it y  o f th e  p u b l ic  h e a lt h  
b u d g e t .

U n d ersta n d in g  th e  i n t e r r e l a t i o n  b etw een  d i s e a s e ,  
s o c io e c o n o m ic  and en v ir o n m en ta l c o n d i t io n s  i s  u s e f u l  f o r  a 
number o f r e a s o n s . With so c io e c o n o m ic  d evelop m en t a f f e c t i n g  
h e a l t h ,  r a p id  eco n o m ic  d e v e lo p  i s  a lw a y s  fo c u s e d  on th e  im pact 
o f incom e, and h ig h e r  incom e i s  g e n e r a l ly  a s s o c ia t e d  w i t h  
im proved s a n i t a t i o n ,  p u b l ic  h y g ie n e , n u t r i t i o n  l e v e l  and  
a w a ren ess  o f  d i s e a s e .  C o n seq u en tly , i t  t e n d s  to  r e d u c e  th e  
p r e v a le n c e  o f d i s e a s e  and le a d  to  b e t t e r  h e a l t h .  On th e  o th e r  
hand, b e t t e r  h e a lt h  o f a  p o p u la t io n  w i l l  le a d  to  h ig h e r  
p r o d u c t iv i t y  and h ig h e r  econ om ic grow th . T hus, an i n t e r r e l a t i o n  
c l e a r l y  e x i s t s  b etw een  a c o u n t r y 's  h e a l t h  c o n d i t io n  and i t s  
econ om ic d evelop m en t and i t  can  be r e p r e s e n te d  by an a p p r o p r ia te  
m o d e l.

A l l  n a t io n s  a r e  f a c in g  th e  problem  o f h e a lt h  r e s o u r c e  
l i m i t a t i o n s ,  s o  h e a lt h  a u t h o r i t i e s  need  to  a l l o c a t e  r e s o u r c e s  a s  
w e ll  a s  p o s s i b l e  in  o r d e r  to  g a in  th e  m ost b e n e f i t s  and to  s o l v e  
th e  m ost im p o rta n t h e a lt h  p ro b lem s. T h is  r e q u ir e s  s e t t i n g  
p r i o r i t i e s  and m aking c h o ic e s .  O v e r a ll  a l l o c a t i v e  e f f i c i e n c y  and 
e q u i t y  a r e  a lw a y s  among th e  s t a t e d  o b j e c t i v e s  o f  h e a l t h  p o l i c y  
p la n n in g . B ased  on econ om ic th e o r y , a l l o c a t i o n  o f  r e s o u r c e s  i s  
e f f i c i e n t  o n ly  i f  th e  r e s o u r c e s  a r e  d i s t r ib u t e d  s o  th a t  a l l  
m arket p r i c e s  and p r o f i t s  a r e  c o n s i s t e n t  w i t h  r e a l  r e s o u r c e  c o s t  
o f s u p p ly in g  p r o d u c ts  and th e  m a rg in a l e f f e c t s  o f  ea c h  p ro d u ct  
on th e  l e v e l  o f s o c i a l  w e lfa r e  a r e  e q u a l . S o c ia l  w e lfa r e  i s  th e
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sum o f a l l  th e  u t i l i t y  in  th e  s o c i e t y .  I l l n e s s  w i l l  r e d u c e  th e  
u t i l i t y .  H ea lth  program s can  p r o t e c t  con sum ers from i l l n e s s  and  
d e a th , and to  re d u ce  th e  th r e a t  o f  d i s e a s e  s o  a s  to  in c r e a s e  
th e  con su m ers' u t i l i t y .

In  h e a lt h  c a r e ,  th e r e  a r e  many ex a m p les o f  th e  p r e s e n c e  
o f c o n s id e r a t io n  o f e q u i t y .  E q u ity  i s  a lw a y s  c i t e d  a s  a g o a l  o f  
p u b l ic  h e a lt h  c a r e  sy s te m . Some p o l i c i e s  h ave b een  made to  
c o n s id e r  how r e s o u r c e s  fo r  h e a lt h  c a r e  can  b e d e p lo y ed  more 
e q u i t a b ly  a c r o s s  d i f f e r e n t  r e g io n s  and e f f o r t s  h ave been  made to  
prom ote g e o g r a p h ic a l  e q u it y  by c o n t r o l l i n g  c a p i t a l  d evelop m en t  
to  a l t e r  th e  lo c a t io n  d i s t r i b u t i o n  o f m ed ica l s e r v i c e s .

A cco rd in g  to  th e  e q u i t y  d e f i n i t i o n  o f e q u a l a c c e s s  fo r  
e q u a l n e e d s , th e  a b s o lu t e  e q u i t y  o f r e s o u r c e  d i s t r i b u t i o n  among 
c o u n t i e s  sh o u ld  e n su r e  th a t  ev ery b od y  in  ea ch  co u n ty  h a s  p o s s e s s  
th e  same amount h e a lt h  b u d g e t. H ere we assum e th a t  ev e r y o n e  
s h a r e  th e  same amount o f p r e v e n t iv e  o r  c u r a t iv e  b u d get in  ea ch  
c o u n ty . In t h i s  s tu d y , th e  e q u i t y  o f a v e r a g e  p r e v e n t iv e  and  
c u r a t iv e  b u d get among 5 c o u n t ie s  o v e r  9 y ea r  was com pared.

E f f i c i e n c y  a l l o c a t i o n s  a r e  n o t n e c e s s a r i l y  e q u i t a b le .  In  
m ost c a s e s  th e r e  i s  a  t r a d e - o f f  b etw een  e q u it y  and e f f i c i e n c y .  
B ased on th e  id e a  o f eq u a l o p p o r tu n ity , th e  most fa v o r a b le  
d e f i n i t i o n  o f  e q u it y  in  h e a lt h  c a r e  sh o u ld  be eq u a l a c c e s s  fo r  
e q u a l n e e d s . R egard in g  h e a lt h  r e s o u r c e  d i s t r i b u t i o n ,  th e  most 
e q u i t a b le  a l l o c a t i o n  sh o u ld  in v o lv e  an e q u a l a l l o c a t i o n  o f  
r e s o u r c e s  among a l l  th e  members o f s o c i e t y .  Thus d i f f e r e n c e s  in  
th e  s h a r e  o f h e a lt h  r e s o u r c e s  among th e  p e o p le  w i l l  i n d i c a t e  
th e  d e g r e e  o f i n e q u a l i t y  o f  r e s o u r c e s  d i s t r i b u t i o n  among 
c o u n t i e s ,  w i l l  g iv e  an o v er v ie w  o f  th e  d e g r e e  o f e q u i t y  and  
p o in t  th e  way fo r  p o l i c y  ch an ge to  im prove e q u i t y .

4 .1  S tu d y  Fram ework

A m odel w i l l  be e s t a b l i s h e d  to  i l l u s t r a t e  th e  
r e l a t i o n s h i p  b etw een  th e  l o c a l  p e o p le ' s  h e a l t h  s t a t u s  and some
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r e la t e d  f a c t o r s  in  th e  c o n te x t  o f  th e  f o l lo w in g  schem e ( F ig u r e
4 . 1  ) .

Fig. 4.1 Study framework

4 .2  M easurem ent o f  Outcom e

T here a r e  many in d i c a t o r s  to  m easure th e  h e a lt h  s t a t u s  o f  
l o c a l  p e o p le . For exam ple m o r t a l i t y  r a t e  , m o r b id ity  r a t e  , 
l i f e  e x p e c ta n c y . YPLL, DALY QÀLY and s o  on . In  t h i s  s tu d y  th e  
i n d ic a t o r s  sh o u ld  s a t i s f i e d  th e  fo l lo w in g :

1 . I t  can  be o b ta in e d  y e a r  by y e a r  form r o u t in e  
r e p o r t in g  s y s te m s , o f f i c i a l  r e p o r t s  o r  s p e c ia l  s u r v e y s ;
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2 . I t  sh o u ld  be r e l i a b l e ;
3 . I t  sh o u ld  be s p e c i f i c  .

DÂ1Y and QALY w ere v iew ed  a s  two more p e r f e c t  g e n e r a l  
in d i c a t o r s  to  r e f l e c t  th e  h e a lt h  s t a t u s ,  b u t th e y  n eed  more 
d e t a i l e d  in fo r m a tio n  to  c a l c u l a t e .  A n oth er in d ic a t o r  i s  l i f e  
e x p e c ta n c y  w h ich  i s  a lw a y s  u sed  a s  a  lo n g -te r m  h e a lt h  outcom e  
m easurem ent. I t s  main d is a d v a n ta g e  i s  th a t  i t  i s  n o t  
s e n s i t i v e  from y e a r  to  y e a r . So in  t h i s  s tu d y , m o r t a l i t y  and 
m o r b id ity  w ere s e l e c t e d  a s  th e  m easurem ents o f th e  h e a lt h  
s t a t u s .

4 . 2 . 1  M o r t a l i t y  R a te
number of deaths in the year

mortality rate = ------------------------------------------------------  *1,000

average number of population in the area

M o r ta l i ty  r a t e  a r e  a v a i l a b l e  from C h in ese  D is e a s e  S u r v e i l la n c e  
P o in t s  y ea r  by y e a r .

4 . 2 . 2  M o r b id ity  R a te

number of patients with a specific disease in a year

morbidity rate = ------------------------------------------------------------------------- *1,000

average number of population in that area in the year

H ere a  " p a t i e n t  "  means th a t  he o r  s h e  was 
d ia g n o se d  by a c l i n i c  d o c to r . I t  i s  v e r y  d i f f i c u l t  t o  g e t  th e  
m o r b id ity  r a t e  f o r  ea ch  k in d  o f d i s e a s e  a t  co u n ty  l e v e l  fo r  
e v e r y  y e a r . M oreover th e  m o r b id ity  r a t e  o f  th e  5 c o u n t i e s  a r e  
n o t a v a i l a b l e .  The M in is tr y  o f H ea lth  co n d u c ted  a n a t io n a l  
h e a lt h  s e r v i c e  su r v e y  in  1992 in  90 c o u n t i e s  s e l e c t e d  from th e  
w h ole  China The d a ta  can  be u sed  to  e s t a b l i s h  a m odel . T here  
a r e  many f a c t o r s  a f f e c t  on th e  l o c a l  p e o p le  h e a lt h  s t a t u s .  They
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a r e  n a tu r a l  f a c t o r s ,  s o c i a l  econ om ic f a c t o r s ,  l o c a l  p e o p le  
b e h a v io r  and s o  on . The n a tu r a l  f a c t o r s  in c lu d e  a g e n t ,  
tem p e ra tu r e , r a i n f a l l  e t c .  S o c ia l  econ om ic f a c t o r s  in c lu d e  
econ om ic l e v e l ,  e d u c a t io n  l e v e l ,  h e a l t h  r e s o u r c e  and manpower 
p o s s e s s  and s o  on . L o ca l p e o p le  b e h a v io r  in c lu d e  sm oking  
s i t u a t i o n ,  d r in k in g  s i t u a t i o n ,  e x e r c i s in g  h a b i t s ,  e a t i n g  h a b it  
and s o  o n . A l l  o f t h e s e  f a c t o r s  sh o u ld  in c lu d e  in  th e  m odel to  
p r e d ic a t e  th e  m o r b id ity  r a t e .  S in c e  th e  p u rp ose  o f t h i s  su r v e y  
was to  know th e  h e a lt h  s e r v i c e  s i t u a t i o n ,  s o  th e r e  a r e  n o t  
s u f f i c i e n t  in d i c a t o r s  w hich  a r e  r e la t e d  to  th e  m o r b id ity . O nly  
l im i t e d  in d i c a t o r s  a r e  a v a i l a b l e  to  be u sed  in  th e  m od el. They 
w ere GNP/per c a p i t a ,  a v e r a g e  d o c to r s  and h o s p i t a l  b e d s  p o s s e s s ,  
urban p o p u la t io n  p r o p o r t io n , and th e  a v er a g e  h e a lt h  b u d g e t . The 
m odel i s  em ployed t o  p r e d ic a t e  th e  m o r b id ity  r a t e  in  th e  5 
c o u n t i e s  f o r  9 y e a r s .j

f (
Y kit k ^  co u n ty  m o r b id ity  r a t e  in  y e a r  t  

i  = 1 : com m unicable d i s e a s e  
i  = 2 : n on-com m unicab le d i s e a s e  

x l  : GCP p er  c a p i t a
x 2 : d o c to r s  p e r  1000 p o p u la t io n
x 3 : h o s p i t a l  b e d s  p er  1000 p o p u la t io n
x 4 : p o p u la t io n  p r o p i t ia t io n
x 5 : p u b l ic  h e a lt h  b u dget p er  c a p i t a

For s i m p l i c i t y ,  two c l a s s e s  o f  d i s e a s e  w ere n e g le c t e d  
due to  t h e i r  h a v in g  l e s s  a f f e c t  on th e  f i n a l  r e s u l t :

1 . Rare d i s e a s e :  i f  th e  m o r t a l i t y  < 1 /  10000
( f o r  exam ple: h aem orrh agic  f e v e r ,  p o l i o ,  c o n g e n i t a l  a n o m a lie s  ) .

2 . M ild d i s e a s e  : I f  th e  w e ig h t i s  l e s s  th a n  0 .3
(how to  d e te r m in e  th e  w e ig h t f o r  ea ch  k in d  o f d i s e a s e  w i l l  be  
e x p la in e d  in  th e  n e x t  s e c t i o n )  For exam ple in f lu e n z a .
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g lau com a, c a t a r a c t ,  i n f e c t i o n  o f s k in  and su b c u ta n e o u s  and s o  
o n .

4 . 2 . 3  D e te r m in a t io n  o f  a  W eigh t f o r  E ach D i s e a s e

When m easu rin g  g e n e r a l  h e a l t h  s t a t u s ,  m o r t a l i t y  and 
m o r b id ity  o f  d i f f e r e n t  d i s e a s e s  sh o u ld  b e com bined i n t o  a  
g e n e r a l  in d ic a t o r  by g iv in g  w e ig h ts  to  d iv e r s e  d i s e a s e s .  The 
D e lp h i p r o c e s s  , on e k in d  o f c o n se n su s  m ethod, i s  u sed  to  
d e ter m in e  th e  w e ig h t fo r  d i f f e r e n t  h e a lt h  p ro b lem s ( Jerem y  
jo n e s  and Duncan H unter ,1 9 9 5 ) .

The D e lp h i p r o c e s s  ta k e s  i t s  name from th e  D e lp h i o r a c le  
'ร  s k i l l s  o f  in t e r p r e t a t i o n  and f o r e s ig h t  and p r o c e e d s  in  a 
s e r i e s  o f  rou n d s a s  f o l lo w s :

Definition of problem -------►

1r

Selection of experts

f

First round of Delphi

To determine the weight 

for different kind of disease 

5 medical experts were selected 

they were :

one physician 

one psychological doctor 

two public health doctors 

one health officer 

To consult the 5 experts to get 

first round results. The results

were used to calculate average
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Second round of Delphi

Result analyzed

weight and standard deviation 

♦  To feedback the summarized 

information to the 5 experts 

and get the second 

round results 

♦ T o  get the final result

The D e lp h i te c h n iq u e  h a s  b een  u sed  w id e ly  in  h e a lt h  
r e s e a r c h  in  th e  f i e l d s  o f  te c h n o lo g y  a s s e s s m e n t , e d u c a t io n  and  
t r a i n i n g ,  p r i o r i t i e s  and in fo r m a tio n . I t  e n a b le s  a grou p  o f  
e x p e r t s  to  be c o n ta c te d  c h e a p ly , u s u a l ly  by m a il w ith  s e l f -  
a d m in is te r e d  q u e s t io n n a ir e s (  com puter com m unication  h a s  a l s o  
b een  u s e d ) ,  w ith  few  g e o g r a p h ic a l  l i m i t a t i o n s  on th e  sa m p le s .

4 .3  E v a lu a t in g  A l l o c a t i v e  E f f i c i e n c y  o f  th e  P u b l ic  B u d get  
b etw e e n  th e  C u r a t iv e  and P r e v e n t iv e  H e a lth  C are

Ef f i c i e n c y  means low in p u t and h ig h  o u t p u t . We want to  
g e t  maximum o u tp u t u s in g  l im i t e d  r e s o u r c e s .  T here a r e  s e v e r a l  
a s p e c t  c o n c e r n in g  th e  e f f i c i e n c y  o f r e s o u r c e s  a l l o c a t i o n  fo r  
h e a lt h  c a r e .  In  o r d e r  to  a n a ly z e  th e  e f f i c i e n c y  o f h e a l t h  
r e s o u r c e s  a l l o c a t i o n ,  i t  i s  n e c e s s a r y  to  d i s t i n g u i s h  b etw een  
t e c h n ic a l  e f f i c i e n c y ,  a l l o c a t i v e  e f f i c i e n c y  and s o c i a l  
e f f i c i e n c y .  T e c h n ic a l e f f i c i e n c y  i s  where th e  c o s t s  o f p ro d u c in g  
a g iv e n  o u tp u t a r e  m in im ized , o r  w here o u tp u t i s  m axim ized f o r  a 
g iv e n  c o s t .  I t  i s  s t u d ie d  in  th e  s e a r c h  fo r  o p tim a l c o m b in a tio n s  
o f in p u t w h ich  g i v e  th e  most o u tp u t . The n o t io n  o f a l l o c a t i v e  
e f f i c i e n c y  i s  d e r iv e d  from th e  n in e te e n th  c e n tu r y  work o f 
P a r e to  ( A l i s t a i r ,  1 9 8 8 ), w hose ' p r i n c i p l e  o f o p t im a l i t y '  h o ld s  
th a t  th e r e  i s  a p o in t  a t  w h ich  th e  p a t t e r n  o f con su m p tion  o f
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g o o d s o r  s e r v i c e s  in  a s o c i e t y  can n o t be re a rr a n g ed  to  make 
any in d iv id u a l  b e t t e r  o f f  w ith o u t making anyone w orse o f f .

In ou r s tu d y , we want to  know how th e  h e a lt h  b u dget  
c o u ld  be a l lo c a t e d  to  g e t  th e  b e s t  outcom e. A cco rd in g  to  th e  
th e o r y , we can  g e t  maximum o u tp u t when th e  m a rg in a l e f f e c t  o f  
c u r a t iv e  c a r e  i s  eq u a l to  th e  m arg in a l e f f e c t  o f p r e v e n t iv e  
c a r e .

B ased on c u r r e n t  k n ow led ge , some im p o rta n t d e te r m in a n ts  
of h e a lt h  s t a t u s  a r e  d is c u s s e d  in  f o l lo w in g  p a ra g ra p h s, in  
o rd er  to  d e f in e  term s th a t  must be in c o r p o r a te d  in  th e  m odel.

4 . 3 . 1  H e a lth  S t a t u s  M ea su res:

The h e a lth  s e c t o r ,  a l l  i n s t i t u t i o n s  in c lu d in g  h o s p i t a l s  
, EPS and MCH want to  im prove l o c a l  p e o p le ' s  h e a lt h  s t a t u s  a s  
much a s  p o s s ib l e .  The e x p e c te d  outcom e i s  d e c r e a se d  m o r t a l i t y  
and m o r b id ity  fo r  a l l  k in d s  o f d i s e a s e .  In  th e  m odel, th e
outcom e m easurem ent i s  th e  ch ange ( in c r e a s e  o r  d e c r e a s e  o f  
m o r t a l i t y  and m o r b id ity  in  d i f f e r e n t  r e g io n s  b etw een  ea ch  
two y e a r s .

4 . 3 . 2  E con om ic F a c t o r s :

Low econ om ic d evelop m en t and h ig h  p r e v a le n c e  o f d i s e a s e  
a r e  s t r o n g ly  and p o s i t i v e l y  c o r r e la t e d  b oth  w ith in  d e v e lo p e d  and  
d e v e lo p in g  c o u n t i e s .  Rapid econ om ic d evelop m en t le a d s  to  a 
r e d u c t io n  in  th e  r i s k  o f d i s e a s e  and b e t t e r  h e a lt h .  The r e a so n  
IS th a t  good h e a lt h ,  l i k e  most 'g o o d s ' ,  c o s t s  money. T hose who 
can a f fo r d  to  sp end  on a v e r t in g  th e  r i s k  o f d i s e a s e  sp en d  money 
on m e d ic in e s  and m ed ica l a t t e n t i o n ,  but a l s o  expend money on 
m a in ta in in g  a h e a lth y  en v iro n m en t, w ith  s a f e  s t r e e t s  and r o a d s , 
p o l lu t io n  c o n t r o l ,  b e t t e r  s a n i t a t io n  and s a f e  w a te r . As
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eco n o m ics  d e v e lo p , p e o p le ' s  n u t r i t i o n a l  s t a t u s  im p roves and 
t h e i r  r e s i s t a n c e  t o  d i s e a s e  w i l l  a l s o  i n c r e a s e .  P r o s p e r i ty  
a l lo w s  co m m u n ities  to  im prove t h e i r  p h y s ic a l  en v iron m en t and 
h y g ie n e , w h ich  can  re d u ce  th e  d i s e a s e  tr a n s m is s io n  r a t e .  P o v e r ty  
and i l l - h e a l t h  a r e  m u tu a lly  r e in f o r c in g ,  th e y  a r e  in  a ' v i c i o u s  
c y c l e '  in  w h ich  poor h e a lt h  p ro d u ces p oor p r o d u c t iv i t y ,  w hich in  
tu rn  means low  in co m e .

4 . 3 . 3  A v era g e  P u b l ic  H e a lth  B ud get f o r  T rea tm en t

In  C hina d i f f e r e n t  l e v e l s  o f  h o s p i t a l s  ( p r o v in c i a l ,  
p r e f e c t u r e ,  c o u n ty , to w n sh ip ) p r o v id e  c u r a t iv e  h e a l t h  s e r v i c e s .  
H o s p i t a l s  g e t  r e g u la r  rev en u e  by s e l l i n g  d ru g s  and p r o v id in g  
s e r v i c e s .  S in c e  th e  h e a lt h  in d u s tr y  i s  a k in d  o f  w e lf a r e ,  
th e  p r ic e  o f  m ost s e r v i c e s  i s  d e term in ed  by governm ent and i t  
i s  o f t e n  lo w er  th an  i t s  r e a l  c o s t .  H o s p i t a ls  can  n o t s u r v iv e  
w ith o u t governm ent s u b s id y . The more s u b s id y  th e y  r e c e i v e ,  th e  
more c l i n i c a l  s e r v i c e s  th e y  can  p r o v id e . But th e  problem  i s  
th a t  th e  p u b l ic  h e a lt h  b u d g e ts  a r e  l im i t e d .  The in c r e a s in g  
h o s p i t a l  b u d get i s  a lw a y s  a s s o c ia t e d  w ith  d e c r e a s e d  budget 
f o r  p r e v e n t io n . The f i n a l  r e s u l t  may be n ot good .

4 . 3 . 4  A v era g e  P u b l ic  H e a lth  B ud get f o r  P r e v e n t io n

In  C hina , th e  d i f f e r e n t  l e v e l  EPS and MCH p r o v id e  
p r e v e n t iv e  s e r v i c e s  f o r  th e  w h ole p o p u la t io n  and f o r  s p e c i a l  
p o p u la t io n  g r o u p s . For th e  h e a lt h  r e s u l t  " e f f e c t i v e n e s s  o f  
one ou n ce p r e v e n t io n  i s  g r e a t e r  than  one pound o f  tre a tm e n t  
" .  P u b lic  h e a lt h  s e r v i c e s  a r e  p u b l ic  g o o d s . I t  p r o v id ed  
f r e e l y ,  i f  p r e v e n t iv e  i n s t i t u t e s  can  n ot g e t  enough su p p o r t from  
govern m en t, th e  q u a l i t y  and q u a n t ity  o f  p u b l ic  h e a lt h  s e r v i c e s  
w i l l  d rop . The r e s u l t s  a r e  im m u n ization  c o v e r a g e  d e c r e a s e s ;  
q u a l i t y  o f d i s e a s e  s u r v e i l l a n c e  d e c r e a s e s ;  h e a l t h  e d u c a t io n  i s
c a n c e le d  .................. A l l  o f  t h i s  w i l l  a f f e c t  th e  l o c a l  p e o p l e ' s
s t a t u s  g r e a t ly .
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4 . 3 . 5  Im m u n iz a tio n

The b a s ic  im m u n ization  s c h e d u le  in c lu d e s :  BCG, DTP, p o l i o  
and m e a s le s . They can  p r e v e n t 6 k in d s  o f d i s e a s e :  TB, t e t a n u s ,  
w hooping cou gh , d ip h t h e r ia  , p o l io  and m e a s le s  P a s t  s tu d y  
shown th a t  m o r t a l i t y  and m o r b id ity  o f EPI p r e v e n ta b le  d i s e a s e s  
have been  red u ced  s i g n i f i c a n t l y  s i n c e  1978 b e c a u se  o f  
im p le m e n ta tio n  of th e  EPI program .

The C h in ese  governm ent h a s  worked o u t a r e le v a n t  p la n  
and p rom ised  85% c o v e r a g e  r a t e  a t  th e  p r o v in c ia l  l e v e l  by 19S8, 
and 85% c o v e r a g e  r a t e  a t  co u n ty  l e v e l  by 1990 . The d e c i s i o n  was 
in c o r p o r a te d  in t o  th e  " S e v e n th  F iv e -Y e a r  P la n  o f C h in a 's  
N a tio n a l S o c ia l  Econom ic D evelopm ent " ,  and th e  t a r g e te d  EPI 
c o v e r a g e  r a t e s  l i s t e d  in  " N a t io n a l  Program o f C h ild  D evelopm ent 
in  China, in  th e  19 9 0 s: a r e  to  m a in ta in  th e  h ig h  l e v e l  EPI 
c o v e r a g e ;  to  g e t  85% c o v e r a g e  r a t e  a t  th e  to w n sh ip  l e v e l  and  
a c c o m p lish  90% c o v e r a g e  by 2000.

In  c o n c lu s io n  , o v e r a l l  s o c io -e c o n o m ic  , h e a l t h  c a r e  and 
en v ir o n m en ta l f a c t o r s  a r e  i n f l u e n t i a l  on th e  h e a lt h  s t a t u s .  They 
a r e  c o n s id e r e d  a s  th e  b a s ic  o f  th e  e m p ir ic a l  model w hich  u s e  to  
e v a lu a t e  to  a l l o c a t i v e  e f f i c i e n c y .

4 . 3 . 6  E m p ir ic a l  M odel o f  E v a lu a t in g  À l l o c a t i v e  E f f i c i e n c y

B ased on th e  t h e o r e t i c a l  fram ework d is c u s s e d  ab ove  
and d a ta  o b ta in e d , th e  e m p ir ic a l  m odel IS s p e c i f i e d  a s  
f o l lo w s .  D ata to  be u sed  in  th e  model a r e  co u n ty  b a sed , in  
9 c o u n t i e s  among 3 p r o v in c e s  from 1985 to  1993

H ere P orncha 1 พ1 s e s k u 1 ' ร (1 9 9 3 ) mode1 ( d i  s c u s s e d
in  C hapter 2) w h ich  i s  co n cern  about com m unicable
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d i s e a s e  sh o u ld  b e em ployed a s  a b a s i s  to  d e v e lo p  a new 
m o d e l.

To some e x t e n t  , th e  o th e r  d i s e a s e s  i s  d i f f e r e n t  
from com m unicable d i s e a s e .  For exam ple: u s u a l ly  th e  c a u s e  fo r
th e  com m unicable d i s e a s e  i s  s im p le  and c l e a r  com pared w ith  
c h r o n ic  d i s e a s e .  But in  c e r t a i n  r e s p e c t s  th e y  a r e  sam e: e . g .  
th e  c a u se  o f com m unicable d i s e a s e  can  n o t ch an ge to o  much from  
y e a r  to  y e a r . The in c id e n c e  o f t h i s  y ea r  d ep en d s on l a s t  y e a r  
to  some e x t e n t .  For c h r o n ic  d i s e a s e ,  th e  m ost common c a u s e s  a r e  
p e o p l e ' s  b e h a v io r  and e n v ir o n m e n ta l. The same a p p l i e s  to  
com m unicable d i s e a s e ,  th e  m odel co n cern ed  w ith  com m unicable  
d i s e a s e  can  th u s  be u sed  in  a b a s ic  s e n s e  f o r  o th e r  d i s e a s e s .

AlnYk,t,i = a0i+ anYk.t-1,1 + a2iXk,t,2 + a3iX k,t,3+ a4iXk,t,4 + a5iXk,t,5+ a6iXk,t,6 

+ a7iXk,t,7 + a8iXk,t,8 .....................................  (4.3.1)

AlnYk,t,2 = 3o2+ ai2Yk,t-1,2 + a 22X k,t, 2 + 332X k,t,3+ a42Xk,t,4 + a52Xk,t,5 +

362X k, t 6 + a72X k, t ,7 + a02X k, t ,8 (4.3.2)

AlnYk,t,3 = a03+ a i 3Yk,t-i,3+ a23Xk,t,2+ a3 aXk,t,3+ a43Xk,t,4 + a53Xk,t,5

+ a63X k, t, 6+ a7sX k, t, 7+ a83X k, t, 8 ..................................... (4.3.3)

where

t = subscript index of year

k = Index of county

Yk.t.1 = mortality of k -  county (1/10 ^  in year t
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Yic,t,2 = weighted morbidity of communicable disease in k -

county ( 1 /105) in year t

Yk ,4,3  = weighted morbidity of non-communicable disease in k

-  county ( 1/10 ^  in year t

X k,4,2  = k -  county year t public health budget for the

preventive service (EPS, MCH)/per capita

X k ,4, 3 = k -  county year t public budget for curative service

Hospital)/ per capita

X k ,4,4  = per capita general county production (GCP/per

capita) fo rk -c o u n ty  in yeart

X k ,4,5  = number of health staff per 1000 person for k -  county

in year t

X k ,4,6 percentage of urban population for k -  county in year t

X k ,4,7  k -  county t immunization coverage rate in yeat t

X k, 4,8 k & county complex indicator of MCH in yeart

From e q u a t io n  ( 4 .3 . 1 )  :

AlnYk, 4,1 = InYk, 4,1 - ln Y M-i,i

So:

lnYkt,i= aD 1+ InY k, t-1,1 +aiiYk4-i, 4 + a24Xk14,2 + a3 iXk, 4,3 + a4 -iXk,4,4 + as 1X ^ 5

+ ร6 iX  k, 4,6 + a7 1X k,4,7+ as 1X k, 4,8

dlnYk, 4,1 dYk,4,1

dXk,t,2
For: a 21 =

Yk,4,1 dXk, 4,2
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ร๐ th e  p r e v e n t iv e  m a rg in a l e f f e c t  o f d e a th  re d u ce  
f o r  k co u n ty  a t  t  y e a r  i s

Marginal effect ( ME p,t)
dY kA 1

d x  M ,2

-  a 21 Y k, t ,1

T h is  i s  th e  m a rg in a l e f f e c t  f o r  th e  c u r r e n t  y e a r . In  f a c t  
th e  a c t io n  o f  b u dget a l l o c a t i o n  can  a f f e c t  n o t o n ly  th e  
c u r r e n t  y e a r  but a l s o  h a s  th e  lo n g  term a f f e c t .

For th e  se co n d  y ea r :

AlnVk, t+1,1 = a0i+ 311Y M ,1 + a21x k,t+1, 2 + a3iX k,t+i,3+ 34^*,1+1,4 + 35iXk,t+1, 5 

+ aeiXit,t+1,6 + ร71X k,t+i,7 + a8-iXk,t+ 1,8 ...............  (4-3.4)

so:

InYk.t+1,1= a0i+ InY k,t,i +311Yk,t,i + a2iXk,t+i,2 + as-tXk.t+'i.s+ a4iXk,t+i,4 +

asiXk, t+1,5 + a6iXk,t+i,6 + 371Xk,t+1,7+ 38iXk,t+1,8.............( 4.3.5)

d in  Yk, 111.1 d in  Yk. 1, 1 dYk, t. 1

d X k t 2 d X k, 11 2 dX k, t, 2

So:

= a 21 + ร11 821 Yk. 1. 1 

= a 21 (1+  a 11 Yk, 1. 1 )

------- ^ 11 = 321(1 + 311 Yk,t,1)

th e  m a rg in a l e f f e c t  fo r  th e  seco n d  y ea r  i s
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dY k. .*1.1
M E p t + 1  =  = 3 2 1 ( 1 +  ร11 Y  k , t , i )  Y  fe t +1,1

d x k . t . 2

S im i la r y , t h e  m a rg in a l e f f e c t  f o r  th e  th ir d  y e a r  i s

dYk.t+2.1
M E  p t+2 =  = a2 i (  1 + 3 1 1  Y k , t , i  ) ( 1 + 3 แ  Y k, t + 1 ,1 )Y k,t+2, 1

dXk,t,2

For s i m p l i c i t y ,  we assum e th a t  i t  can  a f f e c t  3 y e a r s (  t ,  
t+1 and t+2 y e a r ) .  The t o t a l  d ea th  p r e v e n t iv e  m a rg in a l e f f e c t  
o f t  y e a r  b u d get a l l o c a t i o n  i s  sum o f th e  th r e e  y e a r s :

total ME p= ME p t + ME p, t+1 + ME P)t+2

S im i la r ly ,  we can  g e t  m a rg in a l e f f e c t  fo r  p r e v e n t  d i f f e r e n t  
s e r i o u s  rank d i s e a s e .  The t o t a l  p r e v e n t iv e  m a rg in a l e f f e c t  in  
t y e a r  f o r  k co u n ty  i s :

i ;  (totalM Ep)

j = 1 : d e a th

j=  2: co m m u n ica b le  d i s e a s e

j= 3 :  n o n -c o m m u n ica b le  d i s e a s e

th e  t o t a l  c u r a t iv e  m arg in a l e f f e c t  i s :

z  (to ta lM Ec)

jf'W  0565
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A fte r  th e  m arg in a l e f f e c t  h a s  b een  c a lc u la t e d  
f o r  d i f f e r e n t  r e g io n s  and d i f f e r e n t  y e a r s ,  some s u g g e s t io n s  
g iv e  to  th e  p o l i c y  m aker, f o r  exam p le , in  t  y e a r , th e  
m arg in a l e f f e c t  o f  p r e v e n t io n  i s  g r e a t e r  th an  c u r a t iv e  c a r e  
in  A c o u n ty , i f  th e  l o c a l  h e a lth  a u t h o r i t y  m oves some budget 
from c u r a t iv e  to  p r e v e n t iv e  h e a lt h  s e r v i c e s ,  th e y  can  g e t  
b e t t e r  outcom e th an  th e  e x i s t i n g  s i t u a t i o n .

4 .4  T he E q u ity  o f  P u b l i c  B u d g et

In t h i s  p a r t ,  th e  e q u i t y  o f governm ent h e a lt h  b u dget  
w i l l  be a n a ly z e d .

T here a r e  two b a s ic  ty p e  o f e q u ity :  v e r t i c a l  e q u i t y  and 
h o r iz o n t a l  e q u i t y  V e r t ic a l  e q u it y  r e f e r s  t o  th e  un eq ual 
tr e a tm e n t o f u n eq u a l, t h i s  means i f  p e o p le  have d i f f e r e n t  h e a lt h  
c o n d i t io n s  th e y  s h o u ld  be t r e a te d  d i f f e r e n t l y .  H o r iz o n ta l  e q u i t y  
i s  co n cern ed  w ith  th e  eq u a l tre a tm e n t o f e q u a ls .  I t  i s  p erh a p s  
s im p le r  t o  h a n d le  l a r g e l y  b e c a u se  r e c o g n i t io n  o f b o th  c o n d i t io n s  
and tre a tm e n t i s  e a s i e r .

In  h e a lt h  c a r e , e q u i t y  i s  a lw a y s  c i t e d  a s  a  g o a l  o f  
p u b l ic  h e a l t h  c a r e  sy s te m . Some p o l i c i e s  h ave b een  fo rm u la ted  
to  e n a b le  c o n s id e r a t io n  o f how r e s o u r c e s  f o r  h e a lt h  c a r e  can  be  
d i s t r ib u t e d  more e q u i t a b ly  a c r o s s  d i f f e r e n t  r e g io n s .

In  o rd er  to  s e t  p o l i c i e s  to  prom ote e q u i t y  in  h e a lt h  
c a r e ,  m easu res have to  be d e v e lo p e d  to  i d e n t i f y  th e  in e q u a l i t y  
o f d i s t r i b u t i o n  o f  h e a lt h  r e s o u r c e s .  In r e c e n t  t im e s , many 
d i f f e r e n t  m easu res o f  e q u a l i t y  have b een  d e v e lo p e d  and em p loyed . 
A fte r  a s s e s s i n g  th e  a d v a n ta g e s  and l i m i t a t i o n s  o f ea ch  m easure,
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The G in i c o e f f i c i e n t  i s  g e n e r a l ly  u sed  to  m easure th e  
in e q u a l i t y  o f incom e d i s t r i b u t i o n  among p o p u la t io n . I t  can  be  
a p p lie d  to  m easure th e  v a r ia t io n  o f h e a lth  r e s o u r c e  d i s t r i b u t i o n  
b etw een  d i f f e r e n t  p o p u la t io n  g ro u p s The method i s  th a t  th e  
p e r c e n ta g e  o f th e  p o p u la t io n  group arran ged  from l e a s t  r e s o u r c e s  
to  most r e s o u r c e s  sh a red  i s  r e p r e s e n te d  on th e  h o r iz o n t a l  a x i s  
and th e  p e r c e n ta g e  o f r e s o u r c e s  sh a red  by x% o f th e  
p o p u la t io n  i s  shown on th e  v e r t i c a l  a x i s .  I f  th e  same p r o p o r t io n  
o f p o p u la t io n  h ave th e  same p e r c e n ta g e  o f r e s o u r c e s ,  e . g .  10% 
o f th e  p o p u la t io n  h a s  10% r e s o u r c e s ,  50% o f p o p u la t io n  h a s 50% 
of r e s o u r c e s ,  th e  r e s o u r c e s  a r e  d i s t r ib u t e d  w ith  a b s o lu t e  
e q u a l i t y .  But in  m ost s i t u a t i o n s ,  th e  r e s o u r c e s  d i s t r ib u t e d  to  
th e  bottom  gro u p s r e p r e s e n t  a p r o p o r t io n a t e ly  lo w er  s h a r e  o f  
r e s o u r c e s .

The G in i c o e f f i c i e n t  i s  th e  r a t i o  o f th e  a r e a s  b etw een  
th e  l i n e  o f a b s o lu t e  e q u a l i t y  ( th e  e g a l i t a r i a n  l i n e )  and th e  
a c t u a l  d i s t r i b u t i o n  c u rv e  (L orenz c u r v e )  (F ig . 4 . 2 ) .  The v a lu e  
o f th e  G in i c o e f f i c i e n t  i s  r e s t r i c t e d  to  th e  ra n g e  from Cl to  1 . 
I f  e v e ry o n e  h a s  th e  same s h a r e  o f r e s o u r c e s  ( p e r f e c t  e q u a l i t y  
s i t u a t i o n ) ,  th e  Lorenz cu rv e  w i l l  s im p ly  be th e  d ia g o n a l and th e  
G in i c o e f f i c i e n t  i s  z e r o . But i f  one ta k e s  a l l  th e  r e s o u r c e s  ( 
p e r f e c t  in e q u i t y  s i t u a t i o n  ) ,  th e  v a lu e  o f G in i c o e f f i c i e n t  i s  
o n e .

Amartya S e n (1 9 7 3 ) p r o v id e  a form ula  f o r  c a l c u l a t i o n  
o f th e  G in i c o e f f i c i e n t

G = (1/2n2 ทา) Î ;  £ lYi-Yjl

= 1- (1/ท2 ทา) £ £ Minfyi.yj)

= 1+ (1/n) - ( 1 /ท 2 ทา)  £ i Yi 

f o r Y , >  Y 2 >  .......>  = Y n

(4.4.1)
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Where y i s  th e  r e s o u r c e s  d i s t r ib u t e d  in  ea ch  o f eq u a l 
p o p u la t io n  grou p .

ท i s  th e  number o f grou p s
m i s  th e  mean o f h e a lth  r e s o u r c e s

F ig , 4 ,2  D e r iv a t io n  o f G in i c o e f f i c i e n t

Leiman and Y it s h a k i  (1 9 8 4 ) d e v e lo p e d  a new form u la  fo r  
e s t im a t io n  o f G in i c o e f f i c i e n t

2 * Ccv( X, F)
G = ............................ ................................ ( 4 . 4 . 2 )

In­

h e r e  :
X i s  th e  v a r ia b le  w hich  w i l l  be e v a lu a te d . In t h i s  c a s e  X  i s  
th e  p er  c a p i t a  p u b l ic  h e a lt h  budget (p r e v e n t io n  and c u r a t iv e  
b u d g e t)
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F i s  th e  c u m u la tiv e  d i s t r ib u t io n  o f X 
แ. i s  th e  mean of X

The v a lu e  o f  th e  G in i c o e f f i c i e n t  show s th e  d e g r e e  o f  
i n e q u a l i t y .  Zero means p e r f e c t  e q u a l i t y  and one means 
p e r f e c t  in e q u a 1i t y .

For e v a lu a t e  th e  e q u it y  among d i f f e r e n t  econ om ic d e v e lo p  
a r e a s ,  we rank th e  co u n ty  by t h e i r  GCP p er  c a p i t a ,  and th en  
c a l c u l a t e  th e  G in i c o e f f i c i e n t .

Through u s in g  t h i s  in e q u a l i t y  m easu re, we can  f in d  o u t  
how th e  h e a lt h  r e s o u r c e s  a r e  a l lo c a t e d  in  term s o f eq u a l 
a c c e s s ,  and w h ether th e  in e q u a l i t y  o f  h e a lt h  c a r e  i s  " l a r g e "  or  
" s m a l l"  . M oreover th e y  a l s o  can  be u sed  to  a s s e s s  what 
in f lu e n c e s  a l t e r n a t i v e  h e a lt h  c a r e  p o l i c i e s  w i l l  h ave on 
r e s o u r c e  a l l o c a t i o n  and how much e q u a l i t y  can  be prom oted  
through  r e s o u r c e s  r e d i s t r i b u t i o n .

4.5 Data C o l l e c t io n

For e s t a b l i s h  th e  model we n eed  th e  in fo r m a tio n  about  
h e a lt h  s t a t u s ,  econ om ic in d ic a t o r s ,  h e a l t h  in p u t , and o th e r  
r e la t e d  in fo r m a tio n .

D ependent v a r ia b le s :
1. M o r ta l i ty  r a t e  : O b ta in  from D is e a s e  s u r v e i l l a n c e  o f CAMP.

2. M o rb id ity  r a t e :  T here a r e  a com m unicable d i s e a s e  r o u te  
r e p o r t in g  sy s te m  in  CAPM. I t  in c lu d e s  35 k in d s  o f com m unicable  
d i s e a s e  in  ea ch  co u n ty  fo r  ea ch  month. But due to  th e  l im i t e d  
t im e , we c o u ld  n o t o b ta in  i t  in  t im e . So h e re  we u sed  a model to  
p r e d ic a t e  th e  m o r b id ity  o f com m unicable d i s e a s e  and non—
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com m unicable d i s e a s e .  The d a ta  in  th e  model came from a su r v e y  
by MOH in  1993 .

In d ep en d en t v a r ia b le s :

P o p u la t io n , GCP, urban p e o p le  p r o p o r t io n  , p r e v e n t iv e  
b u d g e t, c u r a t iv e  b u d g e t, im m u n iza tion  c o v e r a g e , m other and new­
born h e a lt h  s e r v i c e  c o v e r a g e  a l l  o f  th e s e  i n d i c a t e s  c o l l e c t e d  
from a s p e c i a l  su r v e y  w hich co n d u c ted  by CÀPM in  1993 . I t  
in c lu d e  t o t a l  3 p r o v in c e s ,  3 p r e f e c t u r e s  and 5 c o u n t i e s .  In th e  
s tu d y  we o n ly  u s e  th e  d a ta  a t  co u n ty  l e v e l .

O ther in fo r m a tio n  a s  th e  a v e r a g e  number o f d o c t o r s  and  
h o s p i t a l s ,  consum er p r ic e  in d e x , w ere c o l l e c t e d  from th r e e  
p r o v in c e  " Y e a r  B ook s"
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