
CHAPTER 5 

RESULTS

5 . 1  E s t i m a t e d  S u p p l y  f o r  H e a l t h  M anp ow er

5 . 1 . 1  F o r e c a s t i n g  t h e  n u m b e r o f  d o c t o r s  t o  b e  
s u p p l i e d  t o  t h e  h e a l t h  m a n p o w e r s t o c k  f o r  t h e  n e x t  s i x  
y e a r s

1 .  S e l e c t i n g  t h e  f o r e c a s t i n g  m o d e l

V ariou s m odels w ere t r ie d ,  th e  d e t a i l e d  r e s u l t s  
a re  shown in  T able 5 .1 .  F igure 5 .1  d e p ic t s  th e  L in ear  
tren d  model

F I G U R E  ร • ‘แ  Forecast No. of Dr3 for ÏÏM (Linear trend model)
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The most w e l l - f i t t i n g  model fo r  th e  d a ta  i s  th e  
l in e a r  tren d  model b eca u se  a l l  o f  th e  s t a t i s t i c s  t e s t s  
w ere s i g n i f i c a n t ,  w h ile  th e  s t a t i s t i c a l  t e s t s  o f  th e  
q u a d r a tic  and c u b ic  m odels were not s i g n i f i c a n t .  The 
D urbin-W atson s t a t i s t i c s  o f  q u a d r a tic  and c u b ic  m odels 
showed th a t  th e r e  was a u to c o r r e la t io n . T h ere fo re , th o se  
m odels do not p a ss  th e  D-W t e s t  (s e e  T able 5 .1  and 
Appendix 3; 3 .1 ;  3 .2 ) .

The e s t im a te d  e q u a tio n s  o f  th e  l in e a r  tren d  model 
(w ith  t  s t a t i s t i c s  in  p a re n th e se s) i s :

NDR = 1 9 3 8 3 .2 2 9  + 6 9 2 .3 9 6 t
(3 5 .7 6 ) (1 1 .6 )

adj R2 = 0 .9 1  F(1/13) = 134 .96  DW = 2 .5 4
w here NDR i s  number o f  d o c to r s  f o r e c a s te d  fo r  h e a lth  

manpower.
T a b le  5 . 1 : Some s t a t i s t i c a l  t e s t s  o f  th e  a ccu ra cy  o f  th e

f o r e c a s t  m odels
M odel

S t a t i s t i c s  '''•
L in e a r  tr e n d Q u a d ra tic C ubic

Dependent
v a r ia b le

Number o f  
d o c t o r s /  pop.

Number o f  
d o c t o r s /  pop.

Number o f  
d o c t o r s /  pop.

In dependent
v a r ia b le

Time
Time
Time2

Time
Time2
Time3

a
(t - s t a t i s t i c )

19383 .2  
(3 5 .7 6 ) **

1 9 780 .1
(2 1 .6 5 )* *

19324 .8  
(2 1 .6 5 )* *

Pi( t - s t a t i s t i c )
692 .4  

(11. 6)**
5 5 2 .3
(2 . 1)

1 4 95 .1
(2 .1 4 )

p2( t - s t a t i s t i c )
8 .7

(0 .5 )
-1 3 3 .9
( -1 .3 )

p3( t - s t a t i s t i c )
F -

s t a t i s t i c 134 .9** 64 .0** 47 .28**
Durbin-W atson

s t a t i s t i c 2 .5 4 2.6 3 .0 6
R2 0 .9 1 0 .9 1 0 .9 2

A d ju sted  R2 0 .9 0 0 .9 0 0 .9 0
N ote: * f o r  5 % o f  l e v e l  o f  s i g n i f i c a n c e .

** fo r  1 % o f  l e v e l  o f  s i g n i f i c a n c e .
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U sing th e  L in e a r  Trend  M odel, th e  e s t im a te d  
numbers o f  d o c to r s  to  be su p p lie d  to  th e  h e a lth  manpower 
s to c k  fo r  th e  n ex t s i x  y e a r s  are shown in  th e  t a b le  5. 2 : 
T a b le  5 . 2 : F o reca sted  t o t a l  number o f  d o c to r s  fo r  th e
h e a lth  s e c t o r  fo r  th e  n ex t s i x  y ea r s

Y ea rs No. o f  d o c to r s
1995 30462
1996 31154
1997 31846
1998 32539
1999 33231
2000 33924

5 . 1 . 2  F o r e c a s t i n g  t h e  n u m b e r  o f  d o c t o r s  t o  b e  
s u p p l i e d  t o  t h e  m a l a r i a  c o n t r o l  p ro g ra m m e  f o r  t h e  n e x t  
s i x  y e a r s

1 .  S e l e c t i n g  t h e  f o r e c a s t i n g  m o d e l
V ariou s m odels w ere t r i e d ,  th e  d e t a i l e d  r e s u l t s  

a re  shown in  T able 5 .3 .  The fo l lo w in g  f ig u r e  i s  th e  graph 
o f  th e  q u a d r a tic  m odel.

P f ë U tR E  S ' . z : Forecast No, of Dr3 for MOP (Quadratic model)
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The m ost w e l l - f i t t i n g  model fo r  th e  d a ta  i s  th e  
q u a d r a tic  model b eca u se  a l l  o f  th e  s t a t i s t i c a l  t e s t s  were 
s i g n i f i c a n t ,  w h ile  th e  s t a t i s t i c a l  t e s t s  o f  th e  l in e a r  
tr e n d  and c u b ic  m odels were not s i g n i f i c a n t .  In Table
5 .3 ,  th e  Durbin-W atson s t a t i s t i c s  o f  l in e a r  tren d  and 
c u b ic  m odels showed th a t  th e r e  were a u to c o r r e la t io n  in  
i t .  T h er e fo re , th o s e  m odels do not p a ss th e  D-W t e s t  (see  
Tabl'e 5 .3  and Appendix 4; 4 .1 ;  4 .2 ) .

The e s t im a te d  eq u a tio n s  o f  th e  q u a d r a tic  model 
(w ith  t  s t a t i s t i c s  in  p a re n th e se s)  i s :

NDR =  7 1 5 .0 3  + 4 9 . 7 6 t  -  1 . 8 3 t 2 
(2 2 .5 6 ) (5 .4 )  ( -3 .3 2 )

adj R2 = 0 .8 9  F,2/12, = 5 1 .3  DW = 2 .2 4
Where NDR i s  number o f  d o c to r s  fo r e c a s te d  f o r  th e  

m a la r ia  c o n tr o l  programme.
T a b le  5 . 3 : Some s t a t i s t i c  t e s t s  o f  th e  a ccu ra cy  o f  th e
''''---Model

S t a t i s t i c s
L in e a r  tr e n d Q u a d ra tic C ub ic

Dependent
v a r ia b le

Number o f  
d o c t o r s /  pop.

Number o f  
d o c to r s /  pop.

Number o f  
d o c t o r s /  pop.

In dependent
v a r ia b le

Time
Time
Time2

Time
Time2
Time3

a
( t - s t a t i s t i c )

7 9 8 .3 9
(3 1 .0 4 )* *

7 1 5 .0 3  
( 2 2 .5 6 ) **

6 4 8 .4 3  
(1 5 .1 5 )* *

Pi( t - s t a t i s t i c )
70 .3 4  

(7 .1 9 )* *
4 9 .7 6

(5 .4 6 )* *
9 2 .9 1  

(4 .1 4 )* *

p2( t - s t a t i s t i c ) (o :75, 1:น?.
p3( t - s t a t i s t i c )

- 1 .8 3
( - 3 .3 ) *

0 .2 7
(2 . 0)

F-
s t a t i s t i c 51 .70** 51 .30** 44 .91**

D urbin-W atson
s t a t i s t i c 1 .26 2 .2 4 2.66

R2 0 .7 9 0 .8 9 0 .9 2
A d ju sted  R2 0 .78 0 .8 7 0 .9 0

N ote: * fo r  5 % o f  l e v e l  o f  s ig n i f ic a n c e .  
** fo r  1 % o f  l e v e l  o f  s i g n i f i c a n c e .
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U sing th e  eq u a tio n  from th e  Q u a d r a tic  M odel, th e  
e s t im a te d  number o f  d o c to r s  to  be su p p lie d  to  th e  m alaria  
c o n tr o l  programme fo r  th e  n ext s ix  y e a r s  a re  shown in  
T able 5 .4 :
T a b le  5 . 4 : F o re ca sted  number o f  d o c to r s  fo r  m alaria
c o n tr o l  programme fo r  th e  n ext 6 y ea rs

Y ea rs No. o f  d o c to r s  
f o r  MCP.

1995 1041
1996 1030
1997 1015
1998 997
1999 975
2000 950

The t a b le  shows th a t  th e  number o f  d o c to r s  
f o r e c a s te d  fo r  th e  m a la ria  c o n tr o l programme are  
d e c l in in g  a s th e  y e a r s  p r o g r e s s . This s i t u a t i o n  w i l l  be 
d is c u s s e d  in  th e  n ext p a rt (se e  p a rt 5 .1 .5 :  com parison o f  
number o f  d o c to r s  re q u ir ed  and f o r e c a s t e d ) .

5 . 1 . 3  F o r e c a s t e d  p o p u l a t i o n  f o r  t h e  n e x t  s i x  y e a r s

The p o p u la tio n  o f  th e  cou n try  in  1994 i s  7 2 .5  
m il l io n ,  th e  growth r a te  o f  p o p u la tio n  i s  2%, so  th e  
p o p u la t io n  in  th e  n ext s ix  y ea r s  can be shown in  th e  
fo l lo w in g  t a b le  (T able 5 .5 )



5 0

T a b l e  5 . 5 : F o r e c a s te d  p o p u la t io n  f o r  th e  n e x t  s i x  y e a r s

Y ears
P o p u l a t i o n

( m i l l i o n )
1995 7 3 .9 5
1996 7 5 .4 2 9
1997 7 6 .9 3 7 5 8
1998 7 8 .4 7 5 7 4
1999 8 0 .0 4 4 5
2000 8 1 .6 4 4 8 8

5.1 .4  Number of required doctors based on population 
and policy

The p o l i c y  o f  th e  governm ent i s  t o  su p p ly  4 
d o c t o r s  p e r  1 0 ,0 0 0  p o p u la t io n  f o r  h e a lt h  manpower and 
0 .1 5  d o c t o r s  p e r  1 0 ,0 0 0  p o p u la t io n  f o r  m a la r ia  c o n t r o l  
program m e. B ased  ๐ท t h e s e  c r i t e r i a ,  th e  number o f  d o c to r s  
f o r  o v e r a l l  h e a l t h  manpower and f o r  th e  m a la r ia  c o n t r o l  
programme f o r  t h e  n e x t  s i x  y e a r s  w i l l  be a s  shown in  
T a b le  5 .6 ) :
T a b l e  5 . 6 : Number o f  d o c t o r s  r e q u ir e d  f o r  h e a l t h  manpower 
and m a la r ia  c o n t r o l  programme f o r  th e  n e x t  s i x  y e a r s

Y e a r s P o p u l a t i o n
N o . o f  Drs  

r e q .  f o r  HM
N o . o f  Drs  

r e q .  f o r  MCP
1995 7 3 .9 5 29580 1109
1996 7 5 .4 2 9 30172 1131
1997 7 6 .9 3 7 5 8 30776 1154
1998 7 8 .4 7 5 7 4 31392 1177
1999 8 0 .0 4 4 5 32020 1201
2000 8 1 .6 4 4 8 8 32660 1225
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From th e  ab ov e  r e s u l t s ,  a co m p a riso n  i s  made t o  
s e e  t h e  d i f f e r e n c e  b etw een  number o f  d o c t o r s  f o r e c a s t e d  
and number o f  d o c to r s  r e q u ir e d  f o r  h e a l t h  manpower and  
m a la r ia  c o n t r o l  programme f o r  th e  n e x t  s i x  y e a r s .

5 .1 .5  Comparison of number of doctors required and 
forecasted
T a b l e  5 . 7 : C o m p a r iso n  o f  t h e  number o f  d o c t o r s  r e q u ir e d  

and f o r e c a s t e d

Y e a r s
No. o f  

D rs
r e q u i r e d  

f o r  HM

N o . o f  D rs  
f o r e c a s t e d  

f o r  HM
D i f f e r e n c e

b e t w e e n
f o r e c a s t i n g

&
r e q u i r e m e n t

No. o f  
Drs

r e q u i r e d  
f o r  MCP

N o . o f  Drs  
f o r e c a s t e d  

f o r  MCP
D i f f é r e n d

b e t w e e n
f o r e c a s t i n

5
r e q u i r e m e n

1995 29580 30462 + 882 1109 1041 -  68

1996 30172 31154 + 982 1131 1030 -  101

1997 30776 31846 + 1070 1154 1015 -  139

1998 31392 32539 + 1147 1177 997 -  180

1999 320 20 33231 + 1211 1201 975 -  226

2000 32660 33924 + 1264 1225 950 -  275

From t h e  t a b l e  we can s e e  t h a t  in  t h e  n e x t  s i x  
y e a r s ,  t h e r e  i s  a d is c r e p a n c y  b etw een  th e  tr e n d  o f  number 
o f  d o c t o r s  s u p p l ie d  f o r  h e a lt h  manpower and number o f  
d o c t o r s  f o r  th e  m a la r ia  c o n t r o l  program m e. Number o f  
d o c t o r s  s u p p l ie d  f o r  h e a l t h  manpower w i l l  be in  e x c e s s  o f  
n e e d s  and number o f  d o c t o r s  f o r  m a la r ia  c o n t r o l  programme 
w i l l  be s h o r t  o f  th e  n eed ed  r e q u ir e m e n t. The r e a so n  f o r  
t h e  d e c l i n e  in  th e  number o f  d o c to r s  in  m a la r ia  c o n t r o l  
program m e i s  t h a t  th e  programme i s  c a r r ie d  o u t  in  th e  
r u r a l  and m o u n ta in o u s a r e a s .  In t h o s e  a r e a s ,  th e  l i v i n g  
and w o rk in g  c o n d i t io n s  a r e  p oor and d i f f i c u l t .  New- 
g r a d u a te d  m e d ic a l d o c t o r s  do n o t w ant t o  go  t o  work f o r  
t h e  program m e, e v en  p e o p le  who a r e  w o rk in g  f o r  m a la r ia  
c o n t r o l  programme do n o t w ant t o  c o n t in u e  t o  work f o r  t h e
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program m e. They w ant t o  move t o  work f o r  o th e r  
program m es. That i s  why th e  number o f  d o c t o r s  f o r e c a s t e d  
f o r  th e  m a la r ia  c o n t r o l  programme d e c l i n e s  a s  th e  y e a r s  
p r o g r e s s .  M ean w hile  on th e  o th e r  s i d e ,  th e  number o f  
d o c t o r s  s u p p l ie d  f o r  h e a l t h  manpower w i l l  be in  e x c e s s  o f  
n e e d s  (a s  w as m e n tio n e d  in  th e  l i t e r a t u r e  r e v ie w , p a r t
2 . 2 ,  c h a p te r  2 ) .

T h is  s i t u a t i o n  can  be e x p la in e d  t h a t  b e c a u se  in  
r e c e n t  y e a r s ,  th e  s o c io -e c o n o m ic s  o f  t h e  c o u n tr y  h ave  
c h a n g ed , t h i s  a f f e c t s  th e  e d u c a t io n a l  s e c t o r .  T here a r e  
many w ays t o  e n t e r  th e  u n i v e r s i t i e s  su ch  a s  t h e  open  
s y s te m , i n - s e r v i c e  t r a i n i n g ,  s h o r t  term , p a r t  t im e  e t c .  
The number o f  s t u d e n t s  e n t e r in g  th e  u n i v e r s i t y  o r  c o l l e g e  
in c r e a s e d  t o  fo u r  o r  f i v e  t im e s  more th a n  b e f o r e .  I t  IS  
good  in  term s o f  in c r e a s in g  th e  number o f  u n i v e r s i t y  
g r a d u a te s  p er  p o p u la t io n  b u t in  th e  o th e r  s i d e ,  i t  i s  n o t  
good  b e c a u s e  th e  d ev e lo p m en t o f  th e  c o u n tr y  r e q u ir e s  a 
s t a b l e  p r o p o r t io n  b etw een  u n i v e r s i t y  g r a d u a te s ,  
t e c h n i c i a n s ,  h ig h  t e c h n i c a l  w ork ers e t c .  One o t h e r  th in g  
i s  t h a t  th e  g e n e r a l  l e v e l  o f  e d u c a t io n  o f  th e  p o p u la t io n  
i s  s t i l l  lo w , t h e r e  a r e  f i v e  se c o n d a r y  s c h o o l  p u p i l s  p e r100,000 p o p u la t io n  in  t h e  c i t i e s .  So i f  th e  number o f  th e  
s t u d e n t s  e n t e r in g  th e  u n i v e r s i t y  i n c r e a s e s ,  i t  w i l l  le a d  
t o  a r e d u c t io n  o f  th e  number o f  s t u d e n t s  e n t e r in g  th e  
t e c h n i c a l  s c h o o l  o r  se c o n d a r y  p r o f e s s io n a l  s c h o o l ,  and i t  
i s  n o t good  f o r  t h e  d ev elo p m en t o f  th e  c o u n tr y  (Vo Khanh 
T uyen, 1995).

H e a lth  manpower i s  in  th e  same s i t u a t i o n .  The 
number o f  d o c to r s  p er  p o p u la t io n  e x c e e d  t h e  c r i t e r i a  o f  
t h e  govern m en t b u t t h e  number o f  a s s i s t a n t  m e d ic a l  
d o c t o r s ,  n u r s e s ,  o th e  h e a l t h  p e r s o n n e l i s  s t i l l  lo w e r  th e  
number o f  r e q u ir e m e n t . The o th e r  r e a s o n  i s  t h e  in com e o f  
t h e  h e a l t h  p e r s o n n e l ,  s p e c i a l  n u r s e s  i s  lo w , so  many o f  
them  w ant t o  becom e d o c to r s  ( a f t e r  w o rk in g  f o r  p u b l ic  
h e a l t h  f o r  f i v e  y e a r s  and p a s s in g  th e  e n t r y  e x a m in a t io n  
o f  t h e  m e d ic a l c o l l e g e ) . In r e c e n t  y e a r s ,  t h e  govern m en t  
h a s a p o l i c y  t h a t  d o c to r s  can open p r i v a t e  c l i n i c s  t o  
p r o v id e  h e a l t h  c a r e  s e r v i c e s ,  so  t h a t  i t  i s  e a s i e r  f o r  
d o c t o r s  t o  have e x t r a  work and ea rn  m oney. That i s  why 
t h e  number o f  d o c t o r s  i s  r a p id ly  in c r e a s e d  w h i l e  th e  
number o f  n u r s e s ,  o t h e r  h e a lt h  p e r s o n n e l  a r e  un d er th e  
l e v e l  o f  n e e d .

As th e  s ta te m e n t  o f  th e  l i m i t a t i o n  o f  t h e  s tu d y  
s a i d  t h a t  t h e r e  i s  no a c t u a l  e m p ir ic a l  d a ta  c a l c u l a t i o n  
b u t o n ly  h y p o t h e t i c a l  c a l c u l a t i o n  and a n a l y s i s .  The 
r e s u l t  o f  f o r e c a s t i n g  r a i s e s  th e  p o in t  t h a t  t h e r e  a r e  
t r e n d s  o f  s h o r ta g e  o f  q u a l i f i e d  h e a l t h  manpower f o r  th e
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m a la r ia  c o n t r o l  programme and a s u r p lu s  o f  q u a l i f i e d  
h e a l t h  manpower f o r  o v e r a l l  h e a lth  m anpower. A ls o , t h e r e  
i s  a n eed  t o  r e a l l o c a t e  th e  d i s t r i b u t i o n  o f  h e a l t h  
m anpower, and th e  governm ent sh o u ld  h ave  a p o l i c y  t o  
rem edy t h i s  s i t u a t i o n .

B eca u se  o f  la c k  o f  d a ta , th e  s tu d y  d id  n o t  
e s t im a t e  t h e  t o t a l  su p p ly  o f  a s s i s t a n t  m e d ic a l d o c to r s  
f o r  th e  h e a l t h  s e c t o r  and m a la r ia  c o n t r o l  program m e. In  
t h e  f u t u r e  , some f u r t h e r  s t u d ie s  can be c a r ie d  o u t w ith  
t h e  in s tr u m e n t  in  t h i s  s tu d y  to  f o r e c a s t  any k in d s  o f  
h e a l t h  manpower o r  any h e a lt h  p rogram e.

5 .1 .6  S en sitiv ity  analysis
The p o p u la t io n  f o r e c a s t e d  f o r  t h e  n e x t  6 y e a r s  i s  

b a se d  on th e  a v e r a g e  grow th  r a t e  o f  2 %. I f  th e  grow th  
r a t e  o f  t h e  p o p u la t io n  i s  h ig e r  or  lo w e r  by 10 % o f  th e  
a v e r a g e  grow th  r a t e ,  th e  t o t a l  number o f  d o c t o r s  r e q u ir e d  
f o r  t h e  h e a l t h  s e c t o r  and m a la r ia  c o n t r o l  programme w i l l  
c h a n g e , th e  f o l l o w in g  t a b l e s  show how s e n s i t i v e  i t  i s .
T a b l e  5 . 8 : Number o f  d o c to r s  r e q u ir e d  f o r  h e a l t h  manpower

( i f  t h e  p o p u la t io n  ch a n ge)

Y e a r s
POP. 

( l o w e r  : 
1 .8  %)

N o . o f  
Drs

%
Change

POP.
( h i g h e r :  
2 .2  %)

No. o f  
Drs

%
Change

1995 7 3 .8 0 5 29522 0 .1 9 7 4 .0 9 5 29638 0 .1 9

1996 7 4 .4 1 3 5 29765 1 .3 1 5 . 1 2 9 30290 0 .3 9

1997 7 5 .7 5 2 9 30301 1 .5 7 7 .3 9 0 9 30956 0 .5 8

1998 7 7 .1 1 6 4 30846 1 .7 9 .0 9 3 5 31637 0 .7 8

1999 7 8 .5 0 4 5 31402 1 .9 8 0 .8 3 3 8 32333 0 .9 7

2000 7 9 .9 1 7 6 31607 2 .0 9 8 2 .6 1 1 9 33044 1 .1 7
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T a b l e  5 . 9 : Number o f  d o c t o r s  r e q u ir e d  f o r  th e  m a la r ia
c o n t r o l  programme ( i f  th e  p o p u la t io n  ch a n ge)

Y e a r s
POP. 

( l o w e r :  
1 . 8  %)

N o . o f  
Drs

%
Change

POP.
( h i g h e r :  
2 . 2  %)

No. o f  
Drs

%
Change

1995 7 3 .8 0 5 1107 0 .1 8 7 4 .0 9 5 1111 0 .1 8

1996 7 4 .4 1 3 5 1116 1 .3 2 7 5 .7 2 9 1136 0 .4 4

1997 7 5 .7 5 2 9 1136 1 .5 7 7 .3 9 0 9 1161 0 .5 2

1998 7 7 .1 1 6 4 1157 1 .6 9 7 9 .0 9 3 5 1186 0 .7 6

1999 7 8 .5 0 4 5 1178 1 .9 8 0 .8 3 3 8 1213 0 .9 9

2000 7 9 .9 1 7 6 1199 2 .1 8 2 .6 1 1 9 1239 1 .1 4

From th e  tw o ab ove  t a b l e s ,  we can  s e e  t h a t  w ith  
in  10% e r r o r  o f  t o t a l  th e  grow th  r a t e  o f  t h e  p o p u la t io n ,  
t h e  p e r c e n t a g e  o f  number o f  d o c to r s  f o r  th e  h e a l t h  s e c t o r  
and m a la r ia  c o n t r o l  programme ch a n ged  from  0 .2  % t o  2 .1  % 
from  t h e  y e a r  1995 t o  th e  y e a r  2 0 0 0 . I t  i s  n o t  much, and  
we can  c o n c lu d e  t h a t  t h e r e  i s  no s e n s i t i v i t y  in  number o f  
d o c t o r s  r e q u ir e d  when t h e r e  i s  10 % e r r o r  in  th e  grow th  
r a t e  o f  p o p u la t io n .
5.2 Regression Analysis

To a n a ly z e  th e  r e l a t i o n s h i p  b etw een  th e  
a l l o c a t i o n  o f  h e a l t h  manpower and th e  e f f e c t i v e n e s s  o f  
t h e  m a la r ia  c o n t r o l  programme, th e  f o l l o w in g  m u l t ip l e  
r e g r e s s i o n  f u n c t io n  i s  u sed :

Y = cc + PiXi + P2X2 + P3X3 + ร
Where ะ
Y = in d ic a t o r  o f  e f f e c t i v e n e s s  o f  m a la r ia  c o n t r o l  

programme (a s  m o r t a l i t y  r a t e )
Xi = d o c t o r s /  p o p u la t io n  r a t i o .
x 2 = a s s i s t a n t  m e d ic a l d o c t o r s /  p o p u la t io n  r a t i o .
x 3 = n u r s e s /  p o p u la t io n  r a t i o .
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When u s in g  th e  m u l t ip le  r e g r e s s io n  e q u a t io n , th e  
r e s u l t s  o f  th e  r e g r e s s io n  a n a l y s i s  i s  n ea r  s in g u la r  
l i n e a r .  That m eans we can  n o t a n a ly z e  th e  r e g r e s io n  
b etw e en  m o r t a l i t y  r a t e  and th e  t h r e e  in d e p e n d e n t  
v a r i a b l e s  t o g e t h e r .  T h e r e fo r e , ea ch  o f  th e  in d e p e n d e n t  
v a r i a b l e s  w i l l  b e  a n a ly z e d  by s im p le  l i n e a r  r e g r e s s i o n .

5.2 .1  Regression analysis between the doctors/ 
population ratio  and the effectiveness of malaria control 
programme

1) The doctors/ population ratio and mortality rate
U sin g  a l i n e a r  r e g r e s s io n  f u n c t io n  (w here MOR = 

m o r t a l i t y  r a t e  and NDP = number o f  d o c t o r s  p er  
p o p u la t io n )  t o  a n a ly z e  th e  d a ta  o f  th e  number o f  d o c to r s  
p e r  p o p u la t io n  and m o r t a l i t y  r a t e  o f  t h e  40 d i s t r i c t s  
from  1985 t o  1994 ( s e e  a p p en d ix  5 ) .  The f i t t e d  r e g r e s s io n  
l i n e  i s  l i s t e d  b e lo w . We h ave in c lu d e d  t h e  t  s t a t i s t i c s  
in  p a r e n t h e s e s  b e lo w  th e  e s t im a t e d  c o e f f i c i e n t s .  We h ave  
p la c e d  a h a t  ab o v e  th e  d ep en d en t v a r ia b le  a s  a rem in d er  
t h a t  t h e  e q u a t io n  i s  u sed  t o  c a l c u l a t e  e s t im a t e d  v a lu e s  
o f  t h e  d ep en d en t v a r ia b l e .

MOR = 0.996 - 2.866NDP
(3 4 .7 5 )  ( - 2 4 .3 )

ad j R = 0 .5 9  f ( i / 398) = 5 9 0 .5 9
The p o s i t i v e  c o n s t a n t  ( r e p r e s e n t in g  th e  in t e r c e p t  

term ) im p l i e s  t h a t  h y p o t h e t i c a l l y ,  i f  t h e r e  w ere  no 
d o c to r  in  a g iv e n  y e a r ,  m o r t a l i t y  w ou ld  s t i l l  o c c u r . The 
c o e f f i c i e n t  o f  t h e  number o f  d o c to r s  p er  p o p u la t io n  
v a r i a b l e  can  be in t e r p r e t e d  t o  mean t h a t  a on e u n it  
in c r e a s e  in  d o c t o r s /  p o p u la t io n  r a t i o  w i l l  l e a d  t o  2 .8 6 6  
u n i t s  d e c r e a s e  in  m o r t a l i t y  r a t e .  N o t ic e  t h a t  th e  s lo p e  
c o e f f i c i e n t  i s  u s u a l ly  in t e r p r e t e d  t o  m easu re  t h e  ch an ge  
in  t h e  d ep en d en t v a r ia b le  a s s o c ia t e d  w ith  a s m a ll  ch a n ge  
i n  t h e  in d e p e n d e n t  v a r ia b l e .  The e s t im a t e d  c o e f f i c i e n t  IS  
n o t  u n i t - f r e e .  I t s  v a lu e  i s  d i r e c t l y  r e l a t e d  t o  th e  u n i t s  
o f  m easurem ent o f  th e  d ep en d en t v a r ia b le  m o r t a l i t y  and 
t h e  in d e p e n d e n t  v a r ia b le  d o c t o r s /  p o p u la t io n  r a t i o .  In  
t h i s  r e g r e s s i o n ,  we h ave c h o se n  t o  w r i t e  th e  t  
s t a t i s t i c s ,  r a t h e r  th a n  th e  e s t im a t e d  s ta n d a r d  e r r o r s ,  in  
p a r e n t h e s e s .  U s in g  th e  t  s t a t i s t i c s  we can  r e j e c t  th e  
n u l l  h y p o t h e s is  t h a t  t h e  i n t e r c e p t  and t h e  s l o p e  a r e  0 a t  
t h e  5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .  The R2 o f  0 .5 9  
i m p l i e s  t h a t  th e  r e g r e s s io n  e q u a t io n  e x p la in  59 p e r c e n t  
o f  t h e  v a r ia t i o n  in  th e  d ep en d en t v a r i a b l e .  The F v a lu e  
o f  5 9 0 .5 9  a l lo w s  on e  t o  r e j e c t  th e  n u l l  h y p o t h e s is  t h a t
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t h e r e  i s  ท๐ r e l a t i o n s h i p  b etw een  number o f  d o c t o r s  p er  
p o p u la t io n  and m o r t a l i t y .

2) The doctors/ population ratio and morbidity rate
U sin g  a l i n e a r  r e g r e s s io n  f u n c t io n  (w here MBD = 

m o r b id ity  r a t e  and NDP = number o f  d o c t o r s  p er  
p o p u la t io n )  t o  a n a ly z e  th e  d a ta  o f  th e  number o f  d o c to r s  
p e r  p o p u la t io n  and m o r t a l i t y  r a t e  o f  t h e  40 d i s t r i c t s  
from  1985  t o  1994 ( s e e  A ppendix 5 ) .  The f i t t e d  r e g r e s s io n  
l i n e  i s :

MBD = 1333.46 - 4049.08NDP
(3 7 .7 6 )  ( - 2 7 .8 6 )

ad j R2 = 0 .6 6  f (1/ 398) = 7 7 6 .5 3
The p o s i t i v e  c o n s t a n t  ( r e p r e s e n t in g  t h e  in t e r c e p t  

term ) im p l i e s  t h a t  h y p o t h e t i c a l l y  i f  t h e r e  w ere  no d o c to r  
in  a g iv e n  y e a r ,  m o r b id ity  w ou ld  s t i l l  o c c u r .  The 
c o e f f i c i e n t  o f  t h e  number o f  d o c to r s  p er  p o p u la t io n  
v a r ia b l e  can  be in t e r p r e t e d  t o  mean t h a t  a on e u n it  
in c r e a s e  in  d o c t o r s /  p o p u la t io n  r a t i o  w i l l  le a d  to
4 0 4 9 .0 8  u n i t s  d e c r e a s e  in  m o r b id ity  r a t e .  N o t ic e  t h a t  th e  
s l o p e  c o e f f i c i e n t  i s  u s u a l ly  in t e r p r e t e d  t o  m easu re  th e  
c h a n g e  in  t h e  d ep en d en t v a r ia b le  a s s o c ia t e d  w it h  a sm a ll  
c h a n g e  in  th e  in d e p e n d e n t  v a r ia b l e .  The e s t im a t e d  
c o e f f i c i e n t  i s  n o t u n i t - f r e e .  I t s  v a lu e  i s  d i r e c t l y  
r e l a t e d  t o  th e  u n i t s  o f  m easurem ent o f  t h e  d ep en d en t
v a r i a b l e  m o r b id ity  and th e  in d e p e n d e n t v a r ia b l e  d o c t o r s /  
p o p u la t io n  r a t i o .  In  t h i s  r e g r e s s io n ,  we h ave  c h o se n  t o  
w r i t e  th e  t  s t a t i s t i c s ,  r a th e r  th an  th e  e s t im a t e d  
s ta n d a r d  e r r o r s ,  in  p a r e n t h e s e s .  U sin g  t h e  t  s t a t i s t i c s  
we can  r e j e c t  t h e  n u l l  h y p o t h e s is  t h a t  th e  i n t e r c e p t  and 
t h e  s l o p e  a r e  0 a t  th e  5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .  
The R2 o f  0 .6 6  im p l i e s  t h a t  th e  r e g r e s s i o n  e q u a t io n  
e x p la in  66 p e r c e n t  o f  th e  v a r ia t io n  in  th e  d ep en d en t
v a r i a b l e .  The F v a lu e  o f  7 7 6 .5 3  a l lo w s  one t o  r e j e c t  th e  
n u l l  h y p o t h e s is  t h a t  t h e r e  i s  no r e l a t i o n s h i p  b etw een  
number o f  d o c t o r s  p e r  p o p u la t io n  and m o r b id ity .

3} The doctors/ population ratio and number of 
population protected

U sin g  a l i n e a r  r e g r e s s io n  f u n c t io n  (w here NPP = 
number o f  p o p u la t io n  p r o t e c t e d  and NDP = number o f
d o c t o r s  p er  p o p u la t io n )  t o  a n a ly z e  th e  d a ta  o f  t h e  number
o f  d o c t o r s  p er  p o p u la t io n  and number o f  p o p u la t io n  
p r o t e c t e d  o f  t h e  40 d i s t r i c t s  from  1985 t o  1994 ( s e e  
a p p e n d ix  5 ) .
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The f i t t e d  r e g r e s s io n  l i n e  i s  a s  f o l l o w s :
NPP = -323.73 + 3999.74NDP

( - 9 .0 9 )  (2 7 .3 0 5 )
R2 = 0 .6 5  F (1/398) = 7 4 5 .5 9
The n e g a t iv e  c o n s t a n t  ( r e p r e s e n t in g  t h e  in t e r c e p t  

term ) im p l i e s  t h a t  h y p o t h e t i c a l l y  i f  t h e r e  w ere  no d o c to r  
in  a g iv e n  y e a r ,  number o f  p o p u la t io n  p r o t e c t e d  w ou ld  
n o t e x i s t .  The c o e f f i c i e n t  o f  th e  number o f  d o c t o r s  p er  
p o p u la t io n  v a r ia b l e  can be in t e r p r e t e d  t o  mean t h a t  a one  
u n i t  in c r e a s e  in  d o c t o r s /  p o p u la t io n  r a t i o  w i l l  l e a d  t o  
3 9 9 9 .7 4  u n i t s  i n c r e a s e  in  number o f  p o p u la t io n  p r o t e c t e d .  
N o t ic e  t h a t  th e  s lo p e  c o e f f i c i e n t  i s  u s u a l l y  in t e r p r e t e d  
t o  m easu re  t h e  ch an ge in  th e  d ep en d en t v a r ia b le  
a s s o c i a t e d  w ith  a s m a ll ch an ge  in  t h e  in d e p e n d e n t  
v a r i a b l e .  The e s t im a t e d  c o e f f i c i e n t  i s  n o t  u n i t - f r e e .  I t s  
v a lu e  i s  d i r e c t l y  r e l a t e d  t o  th e  u n i t s  o f  m easu rem en t o f  
th e  d ep e n d en t v a r ia b l e  number o f  p o p u la t io n  p r o t e c t e d  and 
t h e  in d e p e n d e n t  v a r ia b le  d o c t o r s /  p o p u la t io n  r a t i o .  In  
t h i s  r e g r e s s i o n ,  we h ave c h o se n  t o  w r i t e  th e  t
s t a t i s t i c s ,  r a t h e r  th an  th e  e s t im a te d  s ta n d a r d  e r r o r s ,  in  
p a r e n t h e s e s .  U s in g  th e  t  s t a t i s t i c s  we can  r e j e c t  th e  
n u l l  h y p o t h e s is  t h a t  th e  in t e r c e p t  and th e  s l o p e  a r e  0 a t  
th e  5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .  The R2 o f  0 .6 5  
im p l i e s  t h a t  t h e  r e g r e s s io n  e q u a tio n  e x p la in  65 p e r c e n t  
o f  th e  v a r i a t i o n  in  th e  d ep en d en t v a r i a b l e .  The F v a lu e  
o f  7 4 5 .5 9  a l lo w s  on e t o  r e j e c t  th e  n u l l  h y p o t h e s is  t h a t  
t h e r e  i s  no r e l a t i o n s h i p  b etw een  number o f  d o c t o r s  p er  
p o p u la t io n  and number o f  p o p u la t io n  p r o t e c t e d .

4) The doctors/ population ratio and number of 
patients' v isits

U sin g  a l i n e a r  r e g r e s s io n  f u n c t io n  (w here NPV = 
number o f  p a t i e n t s '  v i s i t s  and NDP = number o f  d o c to r s  
p e r  p o p u la t io n )  t o  a n a ly z e  th e  d a ta  o f  t h e  number o f  
d o c t o r s  p er  p o p u la t io n  and number o f  p a t i e n t s '  v i s i t s  
( s e e  a p p e n d ix  5) . The f i t t e d  r e g r e s s io n  l i n e  i s  l i s t e d  

b elow :
NPV = 1066.77 - 3239.26NDP

(37.-76) ( - 2 7 .8 6 )
R2 = 0 .6 6  F, 1/398) = 7 7 6 .5 3
The p o s i t i v e  c o n s t a n t  ( r e p r e s e n t in g  t h e  i n t e r c e p t  

term ) im p l i e s  t h a t  h y p o t h e t i c a l l y  i f  t h e r e  w ere  no d o c to r  
in  a g iv e n  y e a r ,  th e  number o f  p a t i e n t s '  v i s i t s  w ou ld  
s t i l l  o c c u r . The c o e f f i c i e n t  o f  t h e  number o f  d o c t o r s  p e r
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p o p u la t io n  v a r ia b l e  can  be in t e r p r e t e d  t o  mean t h a t  a one  
u n i t  in c r e a s e  in  d o c t o r s /  p o p u la t io n  r a t i o  w i l l  l e a d  t o  
3 2 3 9 .2 6  u n i t s  d e c r e a s e  in  number o f  p a t i e n t s '  v i s i t s .  
N o t ic e  t h a t  th e  s l o p e  c o e f f i c i e n t  i s  u s u a l ly  in t e r p r e t e d  
t o  m easu re  th e  ch a n ge  in  th e  d ep e n d en t v a r ia b le  
a s s o c i a t e d  w ith  a s m a ll chan ge in  th e  in d e p e n d e n t  
v a r i a b l e .  The e s t im a t e d  c o e f f i c i e n t  i s  n o t u n i t - f r e e .  I t s  
v a lu e  i s  d i r e c t l y  r e l a t e d  t o  th e  u n i t s  o f  m easurem ent o f  
t h e  d ep e n d en t v a r ia b l e  number o f  p a t i e n t s '  v i s i t s  and th e  
in d e p e n d e n t  v a r ia b l e  d o c t o r s /  p o p u la t io n  r a t i o .  In  t h i s  
r e g r e s s i o n ,  we h ave  c h o se n  to  w r i t e  th e  t  s t a t i s t i c s ,  
r a t h e r  th a n  t h e  e s t im a t e d  s ta n d a r d  e r r o r s ,  in  
p a r e n t h e s e s .  U s in g  th e  t  s t a t i s t i c s  we can  r e j e c t  th e  
n u l l  h y p o t h e s is  t h a t  th e  in t e r c e p t  and t h e  s l o p e  a r e  0 a t  
t h e  5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .  The R2 o f  0 .6 6  
i m p l i e s  t h a t  th e  r e g r e s s io n  e q u a tio n  e x p la in  66 p e r c e n t  
o f  t h e  v a r ia t i o n  in  th e  d ep en d en t v a r i a b l e .  The F v a lu e  
o f  77 6 .5 3  a l lo w s  on e t o  r e j e c t  th e  n u l l  h y p o t h e s is  t h a t  
t h e r e  i s  no r e l a t i o n s h i p  b etw een  number o f  d o c t o r s  p er  
p o p u la t io n  and number o f  p a t i e n t s '  v i s i t s .
T a b l e  5 . 1 0 : Summary t a b le  o f  r e g r e s s io n  a n a l y s i s  b etw een  
d o c t o r s /  p o p u la t io n  r a t i o  and e f f e c t i v e n e s s  o f  m a la r ia  
c o n t r o l  programme

' ' ' E f f e c t i v e n e s s  
% o f  MCP
R e g r e s s i o n  

w i t h  D r s /  p o p .  
r a t i o

M o r t a l i t y M o r b i d i t y
No. o f  p o p .  

p r o t e c t e d
No. o f  

p a t i e n t s ' 
v i s i t s

a
( t - s t a t i s t i c )

0 .9 9 6  
(3 4 .7 5 )* *

1 3 3 3 .4  
(3 7 .3 6 )* * (-V -oV )7**

1 0 6 6 .7  
(3 7 .7 6 )* *

p( t - s t a t i s t i c )
- 2 .8 6 6

( - 2 4 .3 ) * *
- 4 0 4 9 .0  

( - 2 7 .8 ) * *
3 9 9 9 .7

( 2 7 .3 )* *
- 3 2 3 9 .2  

( - 2 7 .8 ) * *
F - s t a t i s t i c 5 9 0 .6 * * 7 7 6 .5 * * 7 4 5 .5 * * 7 7 6 .5 * *

R2 0 .5 9 0 .6 6 0 .6 5 0 .6 6
ad j R2 0 .5 9 0 .6 6 0 .6 5 0 .6 6

N o te : * f o r  5 % l e v e l  o f  s i g n i f i c a n c e .
** f o r  1 % l e v e l  o f  s i g n i f i c a n c e .

From th e  e q u a t io n s  o f  th e  r e g r e s s i o n  a n a l y s i s ,  
t h e  f o l l o w in g  t a b l e  show s th e  e f f e c t s  o f  t h e  d i s t r i b u t i o n
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o f  h e a l t h  manpower ๐ท th e  e f f e c t i v e n e s s  o f  t h e  m a la r ia  
c o n t r o l  programme
T a b l e  5 . 1 1 : Some ex a m p les  o f  th e  e f f e c t s  o f  th e  d o c t o r s /
p o p u la t io n  r a t i o  on th e  e f f e c t i v e n e s s  o f  m a la r ia  c o n t r o l  
programme

D r s /  p o p .  
r a t i o

M o r t a l i t y
r a t e

M o r b i d i t y
r a t e

Pop.
p r o t e c t e d

N o . o f  P t s  
v i s i t s

0 .2 0 0 .4 2 2 5 2 3 .6 4 7 6 .2 4 1 8 .8

0 .2 4 0 .3 0 8 3 1 6 .6 6 3 6 .2 2 8 9 .3

0 .3 0 0 .1 3 6 1 1 8 .7 8 7 6 .2 9 4 .9

5.2 .2  Regression analysis between the assistan t 
medical doctors/ population ratio  and the effectiveness  
of malaria control programme

1) The assistant medical doctors/ population ratio 
and mortality rate

U sin g  a l i n e a r  r e g r e s s io n  f u n c t io n  (w here MOR = 
m o r t a l i t y  r a t e  and NADP = number o f  a s s i s t a n t  m e d ic a l  
d o c t o r s  p e r  p o p u la t io n )  t o  a n a ly z e  t h e  d a ta  o f  t h e  number 
o f  a s s i s t a n t  m e d ic a l d o c to r s  p er  p o p u la t io n  and m o r t a l i t y  
r a t e  ( s e e  a p p en d ix  6) . The f i t t e d  r e g r e s s i o n  l i n e  i s  
l i s t e d  b e lo w :

MOR = 0.996 - 1 .822NADP
(3 4 .4 1 )  ( - 2 4 .7 )

ad j R2 = 0 .6 0  F(1/ 398) = 6 1 0 .2 6
The p o s i t i v e  c o n s t a n t  ( r e p r e s e n t in g  th e  i n t e r c e p t  

term ) i m p l i e s  t h a t  h y p o t h e t i c a l l y  i f  t h e r e  w ere  no 
a s s i s t a n t  m e d ic a l d o c to r  in  a g iv e n  y e a r ,  m o r t a l i t y  w ou ld  
s t i l l  o c c u r .  The c o e f f i c i e n t  o f  th e  number o f  a s s i s t a n t  
m e d ic a l d o c t o r s  p er  p o p u la t io n  v a r ia b l e  can  be
in t e r p r e t e d  t o  mean t h a t  a one u n i t  in c r e a s e  in  a s s i s t a n t  
m e d ic a l d o c t o r s /  p o p u la t io n  r a t i o  w i l l  l e a d  t o  1 .8 2 2  
u n i t s  d e c r e a s e  in  m o r t a l i t y  r a t e .  N o t ic e  t h a t  t h e  s lo p e  
c o e f f i c i e n t  i s  u s u a l ly  in t e r p r e t e d  t o  m easu re  th e  ch a n ge  
i n  t h e  d e p e n d en t v a r ia b le  a s s o c ia t e d  w ith  a s m a ll  ch a n ge
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in  th e  in d e p e n d e n t  v a r ia b l e .  The e s t im a t e d  c o e f f i c i e n t  i s  
n o t  u n i t - f r e e .  I t s  v a lu e  i s  d i r e c t l y  r e l a t e d  t o  th e  u n i t s  
o f  m easurem ent o f  th e  d ep en d en t v a r ia b le  m o r t a l i t y  and 
t h e  in d e p e n d e n t  v a r ia b le  a s s i s t a n t  m e d ic a l d o c t o r s /  
p o p u la t io n  r a t i o .  In  t h i s  r e g r e s s io n ,  we h ave  c h o se n  to  
w r i t e  t h e  t  s t a t i s t i c s ,  r a th e r  th an  th e  e s t im a t e d  
s ta n d a r d  e r r o r s ,  in  p a r e n t h e s e s .  U sin g  t h e  t  s t a t i s t i c s  
we can r e j e c t  t h e  n u l l  h y p o t h e s is  t h a t  t h e  i n t e r c e p t  and 
t h e  s l o p e  a r e  0 a t  th e  5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .  
The R2 o f  0 .6 0  im p l i e s  t h a t  th e  r e g r e s s i o n  e q u a tio n  
e x p la in  60 p e r c e n t  o f  th e  v a r ia t io n  in  t h e  d ep en d en t 
v a r i a b l e .  The F v a lu e  o f  6 1 0 .2 6  a l lo w s  on e  t o  r e j e c t  th e  
n u l l  h y p o t h e s i s  t h a t  t h e r e  i s  no r e l a t i o n s h i p  b etw een  
number o f  a s s i s t a n t  m e d ic a l d o c to r s  p e r  p o p u la t io n  and 
m o r t a l i t y .

2) The assistant medi cal doctors/ population ratio 
and morbidity rate

U sin g  a l i n e a r  r e g r e s s io n  f u n c t io n  (w here MBD = 
m o r b id ity  r a t e  and NADP -  number o f  a s s i s t a n t  m e d ic a l  
d o c t o r s  p e r  p o p u la t io n )  t o  a n a ly z e  th e  d a ta  o f  th e  number 
o f  a s s i s t a n t  m e d ic a l  d o c to r s  p er  p o p u la t io n  and m o r t a l i t y  
r a t e  ( s e e  A p p en d ix  6 ) .  The f i t t e d  r e g r e s s i o n  l i n e  i s :

MBD ะe 1334.44 - 2583.44NADP
(3 7 .8 4 )  ( -2 7 .9 3 )

ad j R2 = 0 .6 0  F( 1/ 398) = 7 8 0 .2 4
The p o s i t i v e  c o n s t a n t  ( r e p r e s e n t in g  t h e  in t e r c e p t  

term ) im p l i e s  t h a t  h y p o t h e t i c a l l y  i f  t h e r e  w ere  no 
a s s i s t a n t  m e d ic a l d o c to r  in  a g iv e n  y e a r ,  m o r b id ity  w ould  
s t i l l  o c c u r .  The c o e f f i c i e n t  o f  th e  number o f  d o c to r s  p er  
p o p u la t io n  v a r ia b l e  can  be in t e r p r e t e d  t o  mean t h a t  a one  
u n i t  in c r e a s e  in  a s s i s t a n t  m e d ic a l d o c t o r s /  p o p u la t io n  
r a t i o  w i l l  l e a d  t o  2 5 8 3 .4 4  u n i t s  d e c r e a s e  in  m o r b id ity  
r a t e .  N o t ic e  t h a t  th e  s lo p e  c o e f f i c i e n t  i s  u su a lly -  
in t e r p r e t e d  t o  m easu re  th e  ch an ge i n  t h e  d ep en d en t 
v a r ia b le  a s s o c i a t e d  w ith  a sm a ll c h a n g e  in  th e  
in d e p e n d e n t  v a r i a b l e .  The e s t im a t e d  c o e f f i c i e n t  i s  n o t  
u n i t - f r e e .  I t s  v a lu e  i s  d i r e c t l y  r e l a t e d  t o  t h e  u n i t s  o f  
m easurem ent o f  t h e  d ep en d en t v a r ia b le  m o r b id ity  and th e  
in d e p e n d e n t  v a r ia b l e  a s s i s t a n t  m e d ic a l  d o c t o r s /  
p o p u la t io n  r a t i o .  In  t h i s  r e g r e s s io n ,  we h a v e  c h o se n  t o  
w r i t e  t h e  t  s t a t i s t i c s ,  r a th e r  th an  t h e  e s t im a t e d  
s ta n d a r d  e r r o r s ,  i n  p a r e n t h e s e s .  U sin g  t h e  t  s t a t i s t i c s  
we can  r e j e c t  t h e  n u l l  h y p o t h e s is  t h a t  t h e  i n t e r c e p t  and 
t h e  s lo p e  a r e  0 a t  th e  5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .  
The R2 o f  0 .6 0  im p l i e s  t h a t  th e  r e g r e s s i o n  e q u a t io n
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e x p la in  60 p e r c e n t  o f  th e  v a r ia t io n  in  th e  d ep en d en t  
v a r i a b l e .  The F v a lu e  o f  7 8 0 .2 4  a l lo w s  on e  t o  r e j e c t  th e  
n u l l  h y p o t h e s is  t h a t  t h e r e  i s  no r e l a t i o n s h i p  b etw een  
number o f  a s s i s t a n t  m e d ic a l d o c to r s  p e r  p o p u la t io n  and 
m o r b id it y .

3) The SUB sia tant modi.cal doctors/ population ratio 
and ทนmb or of population protected

U sin g  a l i n e a r  r e g r e s s io n  f u n c t io n  (w here NPP = 
number o f  p o p u la t io n  p r o t e c t e d  and NADP = number o f  
a s s i s t a n t  m e d ic a l d o c to r s  p er  p o p u la t io n )  t o  a n a ly z e  th e  
d a ta  o f  t h e  number o f  a s s i s t a n t  m e d ic a l d o c t o r s  p er  
p o p u la t io n  and number o f  p o p u la t io n  p r o t e c t e d  ( s e e  
A p p en d ix  6 ) .  The f i t t e d  r e g r e s s io n  l i n e  i s  a s  f o l l o w s :

NPP = -325.13 + 2553.24NADP
( - 9 .1 5 )  (2 7 .4 0 )

ad j R2 = 0 .6 5  F(1/ 398) = 7 5 1 .2 3
The n e g a t iv e  c o n s t a n t  ( r e p r e s e n t in g  t h e  in t e r c e p t  

term ) im p l i e s  t h a t  h y p o t h e t i c a l l y  i f  t h e r e  w ere  no
a s s i s t a n t  m e d ic a l d o c to r  in  a g iv e n  y e a r ,  a number o f  
p o p u la t io n  p r o t e c t e d  w ou ld  n o t e x i s t .  The c o e f f i c i e n t  o f  
t h e  number o f  a s s i s t a n t  m e d ic a l d o c to r s  p e r  p o p u la t io n
v a r ia b l e  can  b e  in t e r p r e t e d  t o  mean t h a t  a on e u n it  
in c r e a s e  in  a s s i s t a n t  m e d ic a l d o c t o r s /  p o p u la t io n  r a t i o  
w i l l  l e a d  to  2 5 5 3 .2 4  u n i t s  in c r e a s e  in  number o f
p o p u la t io n  p r o t e c t e d .  N o t ic e  t h a t  th e  s l o p e  c o e f f i c i e n t  
i s  u s u a l l y  in t e r p r e t e d  t o  m easure th e  c h a n g e  in  th e
d e p e n d e n t v a r ia b l e  a s s o c ia t e d  w ith  a s m a ll  ch a n g e  in  th e  
in d e p e n d e n t  v a r i a b l e .  The e s t im a t e d  c o e f f i c i e n t  i s  n o t  
u n i t - f r e e .  I t s  v a lu e  i s  d i r e c t l y  r e l a t e d  t o  t h e  u n i t s  o f  
m easu rem en t o f  th e  d ep en d en t v a r ia b l e  number o f  
p o p u la t io n  p r o t e c t e d  and th e  in d e p e n d e n t  v a r ia b le  
a s s i s t a n t  m e d ic a l d o c t o r s /  p o p u la t io n  r a t i o .  In  t h i s  
r e g r e s s i o n ,  we h a v e  c h o se n  to  w r i t e  t h e  t  s t a t i s t i c s ,  
r a t h e r  th a n  t h e  e s t im a t e d  s ta n d a r d  e r r o r s ,  in
p a r e n t h e s e s .  U s in g  th e  t  s t a t i s t i c s  we can  r e j e c t  th e  
n u l l  h y p o t h e s is -  t h a t  th e  in t e r c e p t  and t h e  s l o p e  a r e  0 a t  
t h e  5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e .  The R2 o f  0 .6 5  
im p l i e s  t h a t  t h e  r e g r e s s i o n  e q u a t io n  e x p la in  65 p e r c e n t  
o f  th e  v a r ia t i o n  in  th e  d ep en d en t v a r i a b l e .  The F v a lu e  
o f  7 5 1 .2 3  a l lo w s  on e  t o  r e j e c t  th e  n u l l  h y p o t h e s is  t h a t  
t h e r e  i s  no r e l a t i o n s h i p  b etw een  number o f  a s s i s t a n t  
m e d ic a l d o c to r s  p e r  p o p u la t io n  and number o f  p o p u la t io n  
p r o t e c t e d .
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4) The assistant medical doctors/ population ratio 
and number of patienta' visita

U sin g  a l i n e a r  r e g r e s s io n  f u n c t io n  (w here NPV = 
number o f  p a t i e n t s '  v i s i t s  and NADP = number o f  a s s i s t a n t  
m e d ic a l d o c t o r s  p e r  p o p u la t io n )  t o  a n a ly z e  t h e  d a ta  o f  
t h e  number o f  a s s i s t a n t  m e d ic a l d o c to r s  p e r  p o p u la t io n  
and number o f  p a t i e n t s '  v i s i t s  ( s e e  A p p en d ix  6) . The 
f i t t e d  r e g r e s s io n  l i n e  i s :

NPV = 1067.52 - 2066.75NADP
(3 7 .8 4 )  ( - 2 7 .9 3 )

ad j R = 0 .6 6  F (i/398) = 7 8 0 .2 4
The p o s i t i v e  c o n s t a n t  ( r e p r e s e n t in g  th e  i n t e r c e p t  

term ) im p l i e s  t h a t  h y p o t h e t i c a l l y  i f  t h e r e  w ere  no 
a s s i s t a n t  m e d ic a l d o c to r  in  a g iv e n  y e a r ,  number o f  
p a t i e n t s '  v i s i t s  w ou ld  s t i l l  o c c u r . The c o e f f i c i e n t  o f  
t h e  number o f  a s s i s t a n t  m e d ic a l d o c to r s  p e r  p o p u la t io n  
v a r i a b l e  can  be i n t e r p r e t e d  t o  mean t h a t  a one u n it  
i n c r e a s e  in  a s s i s t a n t  m e d ic a l d o c t o r s /  p o p u la t io n  r a t i o  
w i l l  l e a d  t o  2 0 6 6 .7 5  u n i t s  d e c r e a s e  in  number o f  p a t i e n t s  
v i s i t s .  N o t ic e  t h a t  th e  s lo p e  c o e f f i c i e n t  i s  u s u a l ly  
i n t e r p r e t e d  t o  m easu re th e  ch a n ge  in  t h e  d ep en d en t  
v a r ia b l e  a s s o c ia t e d  w ith  a sm a ll ch a n g e  in  th e
in d e p e n d e n t  v a r ia b l e .  The e s t im a t e d  c o e f f i c i e n t  i s  n o t  
u n i t - f r e e .  I t s  v a lu e  i s  d i r e c t l y  r e l a t e d  t o  t h e  u n i t s  o f  
m easu rem en t o f  th e  d ep en d en t v a r ia b le  number o f  p a t i e n t s '  
v i s i t s  and th e  in d e p e n d e n t  v a r ia b le  a s s i s t a n t  m e d ic a l  
d o c t o r s /  p o p u la t io n  r a t i o .  In t h i s  r e g r e s s i o n ,  we h ave  
c h o se n  t o  w r i t e  th e  t  s t a t i s t i c s ,  r a t h e r  th an  th e  
e s t im a t e d  sta n d a r d  e r r o r s ,  in  p a r e n t h e s e s .  U s in g  th e  t  
s t a t i s t i c s  we can  r e j e c t  th e  n u l l  h y p o t h e s is  t h a t  th e  
i n t e r c e p t  and th e  s lo p e  a r e  0 a t  th e  5 p e r c e n t  l e v e l  o f  
s i g n i f i c a n c e . The R2 o f  0 .6 6  im p l i e s  t h a t  th e  r e g r e s s io n  
e q u a t io n  e x p la in  66 p e r c e n t  o f  th e  v a r i a t i o n  in  th e  
d ep e n d en t v a r ia b l e .  The F v a lu e  o f  7 8 0 .2 4  a l lo w s  one t o  
r e j e c t  t h e  n u l l  h y p o t h e s is  t h a t  t h e r e  i s  no r e l a t i o n s h i p  
b etw e en  number o f  a s s i s t a n t  m e d ic a l d o c t o r s  p er
p o p u la t io n  and number o f  p a t i e n t s '  v i s i t s .
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T a b l e  5 . 1 2 : Summary t a b l e  o f  r e g r e s s io n  a n a l y s i s  b etw een  
a s s i s t a n t  m e d ic a l d o c t o r s /  p o p u la t io n  r a t i o  and  
e f f e c t i v e n e s s  o f  m a la r ia  c o n t r o l  programme

' ' ■ E f f e c t i v e n e s s  
พ o f  MCP

R e g r e s s i o n  
w i t h  A m dra /  
p o p .  r a t i o  \

M o r t a l i t y M o r b i d i t y
N o . o f  

p o p .
p r o t e c t e d

No. o f  
p a t i e n t s ' 

v i s i t s

a
( t - s t a t i s t i c )

0 . 996  
( 3 5 . 4 1 ) * *

1334.4  
( 35 . 26) **

- 3 2 5 . 1
( - 9 . 1 5 ) * *

1067 . 5  
( 37 . 84) **

p( t - s t a t i s t i c ) ( -2V . 72)2**
- 2 583 . 4  

( - 2 7 . 9 ) * *
2553 . 2  

( 2 7 . 4 ) * *
- 2 0 6 6 . 7

( - 2 7 . 9 ) * *
F - s t a t i s t i c 610. 2** 780. 2** 751 . 2 * * 780. 2**

R2 0 . 6 0 0 . 66 0 . 6 5 0 . 6 6
ad j R2 0 . 6 0 0 . 66 0 . 6 5 0 . 6 6

N o te :  * f o r  5 % o f  s i g n i f i c a n c e .
** f o r  1 % o f  s i g n i f i c a n c e .

From th e  e q u a t io n s  o f  th e  r e g r e s s i o n  a n a l y s i s ,  
t h e  f o l l o w in g  t a b l e  show s th e  e f f e c t s  o f  t h e  d i s t r i b u t i o n  
o f  h e a l t h  manpower on th e  e f f e c t i v e n e s s  o f  m a la r ia  
c o n t r o l  program m e.
T a b l e  5 . 1 3 : Some ex a m p les  o f  th e  e f f e c t s  o f  th e  
a s s i s t a n t  m e d ic a l d o c t o r s /  p o p u la t io n  r a t i o  on th e  
e f f e c t i v e n e s s  o f  m a la r ia  c o n t r o l  programme

AMDrs/  
p o p .  
r a t i o

M o r t a l i t y
r a t e

M o r b i d i t y
r a t e

Pop.
p r o t e c t e d

No. o f  P t s '  
v i s i t s

0 .3 0 0 .4 5 5 5 9 .4 4 4 0 .8 4 4 7 .5

0 .3 5 0 .3 6 4 3 0 .2 5 6 8 .5 3 4 4 .2

0 .4 0 0 .2 7 3 0 1 .1 6 9 6 .2 2 4 0 .8
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5.3 Cost Analysis of Supplying Doctors and Assistant 
Medical Doctors (Substitute for Doctors)

5.3.1 Cost for supplying doctors (provider aspect)
The t o t a l  c o s t  o f  t r a in in g  d o c t o r s  can  be  

c a l c u l a t e d  a s  f o l l o w s
i )  C a p i t a l  c o s t :

+ S c h o o l b u i ld in g
+ S t a f f  b u i ld in g
+ S tu d e n t  d o m ito r y
+ V e h ic l e
+ Equipm ent
+ S u p p l ie s  ( i n i t i a l  s t o c k s )
+ S t a f f  ( i n i t i a l )

i i )  R e c u r r e n t  c o s t :
+ O p e r a tin g  c o s t  ( S t a f f  em olu m en ts, s u p p l i e s ,  

u t i l i t i e s ,  v e h i c l e  o p e r a t in g  c o s t ,  s t a f f  r e t r a i n i n g ,  
s u p e r v i s io n ,  m a in te n a n ce  and r e p a ir  o f  b u i ld in g  and  
e q u ip m e n t . . . )

+ C a p it a l  r e p la c e m e n t c o s t  ( b u i ld in g ,  eq u ip m en t, 
v e h i c l e . . . )

A f t e r  c a c u la t in g  th e  t o t a l  c o s t ,  t h e  a v e r a g e  c o s t  
o f  t r a i n i n g  on e d o c to r  can  be o b ta in e d  by d iv i d in g  t h e  
t o t a l  c o s t  by th e  number o f  d o c to r s  t o  be t r a in e d  ea ch  
y e a r .

The a v e r a g e  c o s t  o f  t r a in in g  a d o c to r  f o r  6 y e a r s  
i s  a p p r o x im a te ly  1 0 ,0 0 0 ,0 0 0 .0 0  V ietnam  d on g .

The a v e r a g e  s a la r y  f o r  a d o c to r  p er  month i s
6 0 0 .0 0 0 .  00 V ietnam  d on g.

5.3.2 Cost for supplying assistan t medical doctors 
(provider aspect)

The a v e r a g e  c o s t  o f  t r a in in g  on e  a s s i s t a n t  
m e d ic a l  d o c to r  can be c a lc u la t e d  a s  ab o v e  and i t  i s  a b ou t
6 . 0 0 0 .  0 0 0 .0 0  V ietnam  d on g .

The a v e r a g e  s a la r y  f o r  one a s s i s t a n t  m e d ic a l  
d o c to r  p e r  month i s  4 0 0 ,0 0 0 .0 0  V ietnam  d on g .

5.3.3 Cost saved from a substitution of assistan t 
medical doctors for doctors

From t h e  c o s t  o f  t r a in in g  and t h e  s a la r y  f o r  
s u p p ly in g  on e  d o c to r  and one a s s i s t a n t  m e d ic a l d o c t o r ,  i t  
i s  c l e a r  t h a t  i f  th e  governm ent c a n n o t su p p ly  a number 
o f  d o c t o r s  f o r  th e  m a la r ia  c o n t r o l  programme s u f f i c i e n t ,
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t h e  l o c a l  a u t h o r i t i e s  h ave t o  su p p ly  a s s i s t a n t  m e d ic a l  
d o c t o r s  in s t e a d  o f  d o c t o r s .  By s u p p ly in g  on e a s s i s t a n t  
m e d ic a l  d o c to r  in  p la c e  o f  one m e d ic a l d o c t o r ,  t h e y  can  
s a v e  4 ,0 0 0 ,0 0 0 .0 0  V ietnam  dong f o r  t r a in in g  and 2 0 0 ,0 0 0  
V ietN am  dong f o r  m o n th ly  s a la r y  ( 2 ,4 0 0 ,0 0 0 .0 0  V ietnam  
dong p e r  y e a r ) .

From th e  r e s u l t  o f  th e  su p p ly  f o r c a s t i n g ,  we can  
s e e  t h a t  in  th e  n e x t  s i x  y e a r s ,  th e r e  w i l l  be a s h o r ta g e  
o f  t h e  number o f  d o c to r s  s u p p lie d  f o r  t h e  m a la r ia  c o n t r o l  
program m e, s o  i f  th e  governm ent s t i l l  h a s  n o t  had any  
p o l i c y  f o r  manpower r e a l l o c a t i o n ,  w ith  th e  m a la r ia  
c o n t r o l  program m e, th e  l o c a l  gov ern m en ts  w i l l  h ave  to  
c o n t in u e  t o  p r o v id e  a s s i s t a n t  m e d ic a l d o c t o r s  t o  m a la r ia  
c o n t r o l  programme o f f i c e s .  I f  th e  number o f  d o c to r s  
r e q u ir e d  f o r  t h e  m a la r ia  c o n t r o l  programme can  be  
s u b s t i t u t e d  by a s s i s t a n t  m e d ic a l d o c t o r s ,  c o s t  s a v in g  f o r  
t h e  m a la r ia  c o n t r o l  programme i s  c a l c u l a t e d  and shown in  
T a b le  5 .1 4 .

H ow ever, t h e  r e g r e s s io n  a n a l y s i s  a l s o  show s t h a t  
t h e  d o c t o r /  p o p u la t io n  r a t i o  i s  more s t r o n g ly  r e l a t e d  t o  
t h e  e f f e c t i v e n e s s  o f  t h e  m a la r ia  c o n t r o l  programme th an  
t h e  a s s i s t a n t  m e d ic a l d o c t o r /  p o p u la t io n  r a t i o .  I t  can  be  
u n d e r s to o d  b e c a u s e  th e  t a s k  o f  a s s i s t a n t  m e d ic a l d o c to r s  
i s  d i f f e r e n t  from  t h a t  o f  m e d ic a l d o c t o r s .  To becom e  
a s s i s t a n t  m e d ic a l d o c t o r s ,  th e y  a r e  t r a in e d  f o r  t h r e e  
y e a r s  w h i l e  d o c t o r s  a r e  t r a in e d  f o r  s i x  y e a r s .  A s s i s t a n t  
m e d ic a l  d o c t o r s  a r e  n o t a l lo w e d  t o  do some t a s k s  o f  th e  
d o c t o r s  w h ich  i s  in  h ig h  t e c h n ic a l  m e d ic a l c a r e  o r  in  
t e r t i a r y  c a r e  b e c a u s e  th e y  w ere n o t t r a in e d  t o  do i t .  
T hat i s  why a s s i s t a n t  m e d ic a l d o c t o r s  a r e  l e s s  e f f i c i e n t  
th a n  d o c t o r s ,  and a s s i s t a n t  m e d ic a l d o c t o r s  can  n o t  
t o t a l l y  s u b s t i t u t e  f o r  d o c t o r s .  T here sh o u ld  be some 
m o d e ls  t o  d i s t r i b u t e  h e a lt h  manpower when a s s i s t a n t  
m e d ic a l  d o c t o r s  a r e  s u b s t i t u t e  f o r  d o c t o r s  su ch  a s  
p la c in g  g ro u p s a s s i s t a n t  m e d ic a l d o c t o r s  under th e  
s u p e r v is o n  o f  t h e  d o c to r s  in  th e  a r e a  ( d i s t r i c t s  o r  
com m u nes); and p la n n in g  a c e r t a in  p e r io d  o f  r e t r a in in g  
f o r  a s i s t a n t  m e d ic a l d o c to r s  e t c .
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T a b l e  5 . 1 4 : C ost sa v e d  from  a s u b t i t u t i o n  o f  a s s i s t a n t
m e d ic a l d o c t o r s  f o r  d o c t o r s .

Y e a r s
N o . o f  Drs  

r e q u i r e d  
f o r  MCP

N o . o f  Drs  
f o r e c a s t e d  

f o r  MCP
N o . o f  

Amdrs n e e d s  
t o  b e

s u b s t i t u t e d

T r a i n i n g  
c o s t  

s a v i n g  
f o r  MCP 

( M i l l i o n )

S a l a r y  
s a v i n g  

( M i l l i o n )  
f o r  t h e  

MCP
1995 1109 1041 68 272 1 6 3 .2

1996 1131 1030 101 404 2 4 2 .4

1997 1154 1015 139 556 3 3 3 .6

1998 1177 997 180 720 432

1999 1201 975 226 904 5 4 2 .4

2 00 0 1225 950 275 1100 660

The money sa v e d  from  th e  su p p ly  o f  a s s i s t a n t  
ir ie d ic a l d o c t o r s  f o r  m e d ic a l d o c to r s  m igh t be u sed  a s  a 
f i n a n c i a l  i n c e n t i v e  f o r  r e a l l o c a t i o n  o f  manpower, 
r e t r a i n i n g  a s i s t a n t  m e d ic a l d o c to r s  or  b u y in g  m ore d r u g s ,  
e q u ip m e n t, c h e m ic a ls  f o r  v e c t o r  c o n t r o l  t o  im p rove  t h e  
e f f e c t i v e n e s s  o f  t h e  m a la r ia  c o n t r o l  program m e.
5.4 Discussion and Policy Options

5.4.1 Discussion
As th e  r e s u l t  o f  th e  s tu d y , i t  i s  e v id e n t  t h a t  

t h e  d i s t r i b u t i o n  o r  a l l o c a t i o n  o f  h e a l t h  manpower a f f e c t s  
t h e  e f f e c t i v e n e s s  o f  t h e  m a la r ia  c o n t r o l  program m e. The 
r e l a t i o n s h i p  b e tw een  t h e  a l l o c a t i o n  o f  h e a l t h  manpower 
and t h e  e f f e c t i v e n e s s  o f  m a la r ia  c o n t r o l  programme i s :

-  I f  th e  number o f  d o c to r s  o r  a s s i s t a n t  m e d ic a l  
d o c t o r s  i n c r e a s e s ,  th e  m o r t a l i t y  r a t e  d e c r e a s e s .

-  I f  t h e  number o f  d o c to r s  or  a s s i s t a n t  m e d ic a l  
d o c t o r s  i n c r e a s e s ,  m o r b id ity  r a t e  d e c r e a s e s .
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-  I f  t h e  number o f  d o c to r s  or a s s i s t a n t s  m e d ic a l  
d o c t o r s  i n c r e a s e s ,  th e  number o f  p o p u la t io n  p r o t e c t e d  
i n c r e a s e s .

-  I f  t h e  number o f  d o c to r s  or  a s s i s t a n t  m e d ic a l  
d o c t o r s  i n c r e a s e s ,  th e  number o f  p a t i e n t s '  v i s i t s  
d e c r e a s e s .

In  T a b le  5 .8  (c h a p te r  5 ) ,  we h ave s e e n  t h a t  t h e r e  
may be a s h o r t a g e  su p p ly  o f  d o c to r s  f o r  th e  m a la r ia  
c o n t r o l  programme f o r  th e  n e x t  s i x  y e a r s ,  w h i l e  th e  
s u p p ly  o f  number o f  d o c to r s  f o r  t o t a l  h e a l t h  manpower 
may be in  s u r p lu s .  The governm ent sh o u ld  i n s t i t u t e  some 
r e a l l o c a t i o n  o f  h e a l t h  manpower p o l i c i e s  so  t h a t  th e  
p ro b lem s o f  s h o r t a g e  in  one a r e a  and s u r p lu s  o f  h e a l t h  
manpower in  th e  o t h e r  a r ea  f o r  t o t a l  h e a l t h  manpower and 
th e  m a la r ia  c o n t r o l  programme can  be s o lv e d .

The p u r p o se  o f  t h i s  s tu d y  i s  a l s o  t o  p r o v id e  some 
p o l i c y  o p t io n s  ( i n c e n t i v e  p o l i c y )  t o  t h e  d e c i s i o n  maker 
f o r  b e t t e r  h e a l t h  manpower management ( r e a l l o c a t i o n  o f  
h e a l t h  m an p ow er).
5.4.2 Providing some policy options (incentive policy)

1) I n c e n t i v e  p o l i c y  f o r  p r o d u c i n g  h e a l t h  manpower  
(d o c t o r s )

a) For l o c a l  a p p l i c a n t s
-  For t h e  p oor  and r u r a l  a r e a s  in  th e  c o u n tr y ,  

m ore f e l l o w s h i p s  f o r  m e d ic a l s c h o o l  s h o u ld  be a v a i l a b l e  
f o r  l o c a l  s t u d e n t s ;  so  a s t o  p r o v id e  more o p p o r t u n i t i e s  
f o r  l o c a l  a p p l i c a n t s  t o  become m e d ic a l d o c t o r s  so  t h a t  i t  
can  be e a s i e r  f o r  s t u d e n t s  t o  becom e m e d ic a l d o c t o r s  and 
a f t e r  g r a d u a te d  from  m e d ic a l s c h o o l  t o  work in  t h e i r  
r e g i o n .

-  For t h o s e  a p p l i c a n t s ,  th e  c r i t e r i a  f o r  e n t e r in g  
m e d ic a l s c h o o l  s h o u ld  be f l e x i b l e  th an  o t h e r s  t o  make i t  
e a s i e r  f o r  l o c a l  a p p l i c a n t s  t o  e n t e r  th e  m e d ic a l s c h o o l .

-  For a l l  th e  l o c a l  a p p l i c a n t s ,  who can  e n t e r  
m e d ic a l s c h o o l  w ith  th o s e  c o n v e n ie n t  c o n d i t i o n s ,  a 
c o n t r a c t  o f  a g reem en t (w hich s a y s  t h a t  a f t e r  g r a d u a t in g  
from  m e d ic a l s c h o o l ,  th e y  w i l l  h ave t o  work f o r  p u b l ic  
h e a l t h  f a c i l i t i e s  a t  th e  l o c a l  a r ea  a t  l e a s t  f o r  a 
c e r t a i n  p e r io d  o f  t im e ) sh o u ld  be s ig n e d  b e tw e en  th e  two  
p a r t i e s  (G overnm ent and a p p l i c a n t s  t o  m e d ic a l s c h o o ls )
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b e f o r e  t h e  a p p l i c a n t s  e n t e r  th e  m e d ic a l s c h o o l ;  and in  
c a s e  o f  b r e a c h in g  th e  c o n tr a c t  by th e  p o t e n t i a l  m e d ic a l  
d o c t o r s ,  t h e  l a t t e r  w i l l  have t o  pay b ack  a c e r t a in  
am ount o f  money more th an  t h e i r  f e l l o w s h i p  and o th e r  
c o s t s  r e q u ir e d  f o r  t h e i r  t r a in in g  to  th e  G overnm ent w h ich  
w e re  p r o v id e d  t o  them  f o r  t h e i r  t r a i n i n g .

b) For t r a n s f e r a b le  a p p l i c a n t s
B e fo r e  e n t e r in g  m e d ic a l s c h o o l ,  t h e  a p p l i c a n t s  

in  g e n e r a l  m ust a c c e p t  th e  o b l i g a t i o n  t o  s e r v e  t h e i r  
p a t i e n t s  in  s p e c i f i e d  d i f f i c u l t  a r e a s  a s  a c o n d i t io n  t o  
g r a d u a te  from  m e d ic a l s c h o o l  or s e r v in g  in  t h o s e  a r e a s  a t  
t h e  t h e i r  g r a d u a t io n  f o r  a t  l e a s t  a c e r t a i n  p e r io d  o f  
t im e .  The G overnm ent w ou ld  p r o v id e  them w ith  c o n v e n ie n t  
c o n d i t i o n s .  A c o n t r a c t  o f  agreem en t sh o u ld  be s ig n e d  
b etw e en  t h e  tw o p a r t i e s  (Government and a p p l i c a n t s  t o  
m e d ic a l  s c h o o l s )  b e f o r e  th e  a p p l i c a n t s  e n t e r  t h e  m e d ic a l  
s c h o o l ;  and in  c a s e  o f  th e  b r e a c h in g  t h e  c o n t r a c t  by th e  
p o t e n t i a l  m e d ic a l d o c t o r s ,  th e  l a t t e r  w i l l  h ave  t o  pay  
b ack  a c e r t a i n  amount o f  money more th an  t h e i r  f e l l o w s h i p  
and o t h e r  c o s t s  r e q u ir e d  f o r  t h e i r  t r a i n i n g  t o  th e  
G overnm ent w h ich  w ere  p r o v id e d  t o  them  f o r  t h e i r  
t r a i n i n g .

2) I n c e n t i v e  p o l i c y  o p t i o n s  f o r  t h e  r e a l l o c a t i o n  o f  
h e a l t h  manpower  ( d o c t o r s )

a) For l o c a l  o f f i c e r s
For l o c a l  o f f i c e r s ,  some i n d i r e c t  f i n a n c i a l  

m anagem ent p o l i c i e s  sh o u ld  be u sed  su ch  a s  g iv in g  
a d d i t i o n a l  o r  to p -u p  a llo w a n c e  t o  s a la r y  and o th e r  
a d d i t i o n a l  b e n e f i t  t o  o f f i c e r s  p o s te d  in  d i f f i c u l t  a r e a s .  
T h is  p o l i c y  s h o u ld  be a l s o  a p p l ie d  t o  t h e  t r a n s f e r e d  
o f f i c e r s .

b) For o f f i c e r s  in  p rom otion
-  In  p ro m o tio n  o f  th e  o f f i c e r s ,  some d i r e c t  human 

r e s o u r c e  m anagem ent p o l i c i e s  sh o u ld  be u se d  su ch  a s  
p ro m o tio n  th ro u g h  e x p e r ie n c e  g a in e d  from  b e in g  p o s t e d  in  
d i f f i c u l t  a r e a s .

-  For l o c a l  o f f i c e r s  and o f f i c e r s  in  p ro m o tio n , 
t h e  c o m b in a t io n  o f  f i n a n c i a l  and n o n - f i n a n c i a l  b e n e f i t s  
s h o u ld  b e  a p p l i e d .
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