
CHAPTER 1 INTRODUCTION
1.1 Significance

T h e  a n n u a l  n u m b e r  o f  d e a th s  w o r ld w id e  c a u s e d  b y  r a b ie s  is  e s t im a te d  to  b e  
b e tw e e n  4 0 ,0 0 0  a n d  a s  h ig h  a s  7 0 ,0 0 0  i f  h ig h e r  c a s e  e s t im a te s  a r e  u s e d  f o r  d e n s e ly  
p o p u la te d  c o u n t r ie s  in  A f r i c a  a n d  A s ia  w h e r e  r a b ie s  is  e n d e m ic .  A n  e s t im a te d  10  
m i l l io n  p e o p le  r e c e iv e  p o s t - e x p o s u r e  t r e a tm e n t s  e a c h  y e a r  a f te r  b e in g  e x p o s e d  to  
r a b ie s  s u s p e c t  a n im a ls  a n d  m o s t  o f  t h e  v ic t im s  a r e  c h i ld re n :  3 0 - 5 0 %  o f  th e  r e p o r te d  
c a s e s  o f  r a b ie s  a n d  th e r e f o r e  d e a th s  o c c u r  ๒  c h i ld r e n  u n d e r  15 y e a r s  o f  a g e . T h e  m a in  
r o u t e  o f  t r a n s m is s io n  is  th e  b i t e s  o f  r a b id  d o g s .  I n  m o r e  th a n  9 9 %  o f  a l l  h u m a n  r a b ie s  
c a s e s ,  th e  v i r u s  is  t r a n s m i t te d  f r o m  d o g s .1"5

T h e  e v id e n c e  o f  r a b ie s  h a d  f i r s t  b e e n  r e c o r d e d  in  T h a i la n d  s in c e  1 9 1 2  a n d  a  
n u m b e r  o f  d e a th s  f r o m  r a b ie s  w e r e  o f f i c ia l ly  r e c o r d e d  s in c e  1 9 2 8 . U p  to  p r e s e n t  i t  is 
s t i l l  a  m a jo r  p r o b le m  in  T h a i la n d  a n d  in  m a n y  d e v e lo p in g  c o u n t r ie s .  D u r in g  1 9 7 8 -  
1 9 8 7 , th e  n u m b e r  o f  d e a th s  w a s  r e c o r d e d  in  a  la rg e  a m o u n t ;  a p p r o x im a te ly  2 5 0  d e a th s  
p e r  y e a r  (5 .5  p e r  m i l l io n  p o p u la t io n )  a n d  a ls o  d u r in g  1 9 8 9 -1 9 9 2  g o v e r n m e n t  h a d  p a id  
m o r e  a t t e n t io n  to  th e  d is e a s e .  T h e r e  a r e  s e v e r a l  c a m p a ig n s  to  c o n t r o l  r a b ie s  
in te n s iv e ly .  B y  th is  s t r e n g th e n e d  p r o g r a m , r e c o r d  o f  2 1 2  d e a th s  ( 3 .8  p e r  m i l l io n  
p o p u la t io n )  in  1 9 8 9  w a s  d r o p p e d  to  o n ly  5 0  d e a th s  ( 0 .7  p e r  m i l l io n  p o p u la t io n )  in  
2 0 0 0 .  D u r in g  1 0  y e a r s ,  1 9 9 1 -2 0 0 0 , t o ta l  d e a th s  f r o m  r a b ie s  a r e  8 3 9  c a s e s ;  m a le  5 3 7  
c a s e s ,  f e m a le  3 0 2  c a s e s  ( s e e  t a b le  1 .1 ) . P a r t ic u la r ly  in  c h i ld r e n  u n d e r  1 5 , th e r e  h a v e  
4 3 .1 5 % .

O n  th e  o th e r  h a n d ,  i t  is  im p o r t a n t  th a t  th e  n u m b e r  o f  d e a th s  w a s  r e d u c e d  b u t  a  
n u m b e r  o f  p o s te x p o s u r e  v a c c in a t io n  ( P E V )  h a v e  in c r e a s e d  a n n u a l ly  f r o m  8 1 ,9 0 5  
c a s e s  ( 1 ,4 7 0  p e r  m i l l io n  p o p u la t io n )  in  1 9 8 9  a n d  3 4 0 ,3 9 4  c a s e s  (5 ,5 0 1  c a s e s  p e r  
m i l l i o n  p o p u la t io n )  in  2 0 0 0  ( s e e  ta b le  1 .2 ) . I t  is  a  h u g e  a m o u n t  o f  b u d g e t  s p e n t  f o r  
v a c c in e s ,  w h ic h  im p o r t e d  f r o m  a b r o a d  ( s e e  ta b le  1 .3 )

T a b le  1 .1  R e p o r te d  d e a th s  a n d  d e a th  p e r  m il l io n  p o p u la t io n

Y e a r M a le F e m a le S u b to ta l D e a th  p e r  m ill io n

19 91  * 103 6 8 171 3
1 9 9 2 6 8 4 5 11 3 1 .9
19 9 3 5 8 3 5 9 3 1 .6
1 9 9 4 5 0 2 8 7 8 1 3
1 9 9 5 51 2 3 7 4 1 1
1 9 9 6 5 2 2 5 7 7 1.3
1 9 9 7 3 9 19 5 8 1
1 9 9 8 3 9 18 5 7 0 .9
1 9 9 9 4 5 2 3 6 8 1
2 0 0 0 3 2 18 5 0 0 .7

T o ta l 5 3 7 3 0 2 8 3 9

Source: Division o f  Epidemiology, MOPH
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T a b le  1 .2  R e p o r te d  P o s te x p o s u r e  v a c c in a t io n  in  h u m a n

Y e a r H u m a n  v a c c in a t io n P e r  m ill io n  p o p u la t io n

19 91 9 3 ,6 4 1 1 6 5 2 .6
1 9 9 2 1 1 6 ,2 2 2 2 0 1 1 .1
1 9 9 3 1 3 3 ,9 6 3 2 2 9 6 .1
1 9 9 4 1 4 8 ,1 4 2 2 5 0 6 .8
1 9 9 5 1 5 5 ,4 8 3 2 5 8 1  3
1 9 9 6 1 7 6 ,1 1 8 2 9 2 9 .6
1 9 9 7 2 0 7 ,8 0 8 3 4 1 7
1 9 9 8 2 3 4 ,3 9 4 3 8 1 3 .4
1 9 9 9 2 3 9 ,6 9 8 3 8 8 7  3
2 0 0 0 3 4 0 ,3 9 4 5 5 0 1

T o ta l 1 ,8 4 5 ,8 6 3

S o u rc e :  D iv is io n  o f  C o m m u n ic a b le  D is e a s e ,  M O P H

T a b le  1.3 I m p o r te d  v a lu e  o f  ra b ie s  v a c c in e  a n d  im m u n o g lo b u lin , 1 9 9 6 -2 0 0 1  
(C u rre n c y : m ill io n  b a h t)

Y e a r Im m u n o g lo b u lin H u m a n  v a c c in e A n im a l v a c c in e T o ta l

19 96 4 1 .3 1 8 1 2 1 .6 0 9 4 0 .4 5 1 2 0 3 .3 7 8
1997 15 8 9 4 1 7 7 6 1 6 51 53 3 2 4 5  0 4 3
1998 2 4  8 4 2 2 5 5 .1 0 6 6 3 .7 1 3 4 3  6 5 8
19 9 9 1 0 6 1 3 2 3 3 .2 4 7 2 .5 4 5 3 1 6  3 9 8
2 0 0 0 51 7 8 9 2 7 6 .6 7 7 6 8 .8 0 9 3 9 7 .2 7 5
2001 2 8 4 1 9 2 6 5  0 6 3 7 6 3 4 5 3 6 9  8 2 7

S o u rc e : D iv is io n  o f  D r u g  C o n tro l ;  F D A , M O P H

C o m p a r i s o n  o f  h u m a n  v a c c in a t io n  a n d  r a b ie s  c a s e s  w a s  i l lu s t r a t e d  in  f ig u re  1 .1 .



3

Fig 1.1 Rabies Deaths and rate of PET per 100,000 population
Year 1991-2000

1990 1992 1994 1996 1998 2000 2002 

year

F o r  th e  a s p e c t  o f  r a b ie s  s u r v e i l la n c e ,  th e r e  a r e  3 3  d ia g n o s t ic  la b s  a c r o s s  th e  
c o u n t r y .  D u r in g  1 9 9 1 -2 0 0 0 ,  s u b m it te d  s p e c im e n s  a r e  to ta l ly  6 7 ,2 4 6  s p e c im e n s ,  
p o s i t i v e  f o r  r a b ie s  2 7 ,5 4 6  s p e c im e n s  ( 4 0 % ) .  H o w e v e r  r a te  o f  s u b m is s io n  is  
c o n t in u o u s ly  o f  d e c r e a s e  ( s e e  t a b le  1 .4 ) .

T a b le  1 .4  L a b o r a to r y  d ia g n o s is  in  a n im a l

Y e a r S p e c im e n s P o s it iv e  te s t %

19 91 1 2 ,1 4 9 5 ,2 6 3 4 3 .3 2
1 9 9 2 1 0 ,4 8 9 4 ,6 4 3 4 4 .2 7
1 9 9 3 9 ,5 7 6 4 ,2 6 3 4 4 .5 2
1 9 9 4 8 ,1 1 3 3 ,7 8 1 4 6 .6
1 9 9 5 6 ,2 5 4 2 ,9 3 7 4 9 .9 6
1 9 9 6 4 ,4 1 4 1 ,8 5 8 4 2  0 9
1 9 9 7 3 ,3 6 9 1 ,1 1 5 3 3 .1
1 9 9 8 4 ,5 0 8 1 ,3 1 4 2 9 .1 5
1 9 9 9 4 ,3 5 0 1 ,2 0 8 2 7 .7 7
2 0 0 0 4 ,0 2 4 1 ,1 6 4 2 8  9 3

T o t a l 6 7 ,2 4 6 2 7 ,5 4 6 4 0

Source: Division o f  Epidemiology, MOPH



4

T h e  d o g  p o p u la t io n  in  T h a i la n d  c a n  b e  c a te g o r iz e d  in to  th r e e  g r o u p s :  o w n e d  
d o g s ;  c o m m u n i ty  d o g s  ( l iv in g  in  p u b l ic  a r e a s  a n d  fe d  b y  th e  p o p u la t io n )  w h ic h  c a n  b e  
r e a c h e d  b y  c o n t r o l  m e a s u r e s  u n d e r  c e r ta in  c o n d i t io n s ;  a n d  o w n e r le s s  s t r a y s  w h ic h  
u s u a l ly  e s c a p e  c o n t r o l  p r o g r a m s .  A c c o r d in g  to  a  d o g  p o p u la t io n  s u r v e y  c a r r ie d  o u t  in  
1 9 9 9  in  B a n g k o k ,  th e r e  w e r e  a p p r o x im a te ly  6 5 0 ,0 0 0  d o g s  l iv in g  in  th e  a r e a ,  2 0 %  o f  
w h ic h  w e r e  o w n e r le s s .  T h e  to ta l  e s t im a te d  d o g  p o p u la t io n  w a s  6 .7  m i l l io n  in  T h a i la n d  
in  1 9 9 5  ( 1 3 - 1 6  m i l l io n  in  V ie tn a m , 1 m i l l io n  in  C a m b o d ia ,  a n d  2 4  m i l l i o n  in  I n d ia ) .

T h e  d e p a r tm e n t  o f  l i v e s to c k  d e v e lo p m e n t  h a s  c la im e d  th a t  th e  c o v e r a g e  o f  
im m u n iz e d  d o g s  in  th e  p r e s e n t  i s  a r o u n d  7 0 %  c o m p a r in g  to  3 0 .4 1 %  in  th e  p e r io d  o f  
1 9 9 1 -1 9 9 5  ( s e e  ta b le  1 .5 ) .8 I t  a lm o s t  r e a c h e d  th e  s ta n d a r d  g u id e l in e  b y  W H O  ( 8 0 % ) .1

T a b le  1 .5  D o g  v a c c in a t io n  fo r  ra b ie s

Y e a r D o g  v a c c in a te d D o g  p o p u la t io n %  C o v e ra g e

1991 1 ,5 9 0 ,4 4 9 8 ,4 3 1 ,8 3 0 1 8 .8 5
1 9 9 2 1 ,1 7 4 ,9 8 2 8 ,5 9 9 ,5 3 8 13 6 6
1993 2 ,1 2 8 ,1 5 3 8 ,6 8 0 ,9 6 7 2 4 .5 1
19 94 3 ,1 0 6 ,2 1 0 7 ,0 2 0 ,5 3 5 4 4 .2 4
1995 4 ,0 0 1 ,5 5 5 6 ,7 3 2 ,0 7 0 5 9  4 4
19 9 6 3 ,6 1 4 ,4 4 5 5 ,8 9 9 ,0 7 3 61 2 7
19 9 7 4 ,2 1 9 ,0 3 4 5 ,9 6 9 ,4 0 9 7 0 .6 8
1998 3 ,3 0 1 ,1 2 0 5 ,0 2 4 ,7 0 9 6 5  6 9
19 9 9 4 ,6 0 4 ,0 0 8 5 ,8 8 3 ,7 1 2 7 8 .2 5
2 0 0 0 4 ,2 7 7 ,9 3 9 5 ,9 8 7 ,1 9 5 71 4 5

T o ta l 3 2 ,0 1 7 ,8 9 5 6 8 ,2 2 9 ,0 3 8

N o te .D o g  p o p u la t io n  d u r in g  1 9 9 1 -1 9 9 3  w a s  e s tim a te d  b y  ra t io  p e o p le :d o g =  1 :6 .7 2  
(p re v io u s  s tu d y  d o n e  b y  M e e s o m b o o n  V , e t  a l .9 )
Source: Data during 1991-1994 from Division of Epidemiology, MOPH 

Data during 1995-2000 from Division of Disease Control, MOAC



หอลบุคกทาง สำน้กงานวิทยทร้ทย1กง 
ชุพาลงกรณ์:รนาวิทยาลัย

Fig 1.2 Rabies Deaths and dog vaccination coverage (%)
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S ig n i f ic a n t ly  th e  r e la t io n s h ip  o f  w h ic h  in f o r m e d  d a t a  w e r e  c a n  b e  i l lu s t r a t e d  a s  f ig u re  
a b o v e .

I n  p r in c ip le ,  th e r e  a r e  4  m a in  e le m e n ts  to  c o n t r o l  r a b i e s : 1’2,3,5

1. P r o m o te  d o g  r a b ie s  c o n t r o l  a n d  e l im in a t io n

1.1 I n c r e a s in g  d o g  v a c c in a t io n  c o v e r a g e  to  a  s u f f ic ie n t  n u m b e r  o f  d o g s  to  
b r e a k  th e  c h a in  o f  t r a n s m is s io n  a n d  f re e  th e  d o g  c o m m u n i ty  f r o m  d is e a s e  
a n d

1 .2  A t  f r e q u e n t  e n o u g h  in te r v a ls  t o  b o o s t  th e  im m u n ity  in  th e  v a c c in a te d  
d o g s .  I t  h a s  b e e n  s h o w n  th a t  w h e re  8 0 %  o r  m o r e  o f  a  c o m m u n i ty ’s  d o g s  
a r e  p r o p e r ly  v a c c in a te d  a g a in s t  r a b ie s ,  th e  o c c u r r e n c e  o f  h u m a n  r a b ie s  
c a s e s  p r o m p t ly  s to p s .

1 .3  M a n a g in g  d o g  p o p u la t io n
T h e r e  a r e  3 r e c o g n iz e d  p r a c t ic a l  m e th o d s  f o r  d o g  p o p u la t io n  m a n a g e m e n t ;  
m o v e m e n t  r e s t r i c t io n ,  h a b i t a t  c o n t r o l  a n d  r e p r o d u c t iv e  c o n t r o l .  C a p tu r e  
a n d  r e m o v a l  o f  d o g s  a r e  n o  lo n g e r  c o n s id e r e d  e f f e c t iv e  d i r e c t iv e  c o n t r o l  
m e a s u r e s .

2 . P r o m o te  h u m a n  r a b ie s  p r e v e n t io n
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A ll e x p o s e d  p e r s o n s  s h o u ld  h a v e  p r o p e r  t r e a tm e n t ,  w o u n d  c a r e  a n d  
v a c c in a t io n .  T h is  e le m e n t  h a s  e n c o m p a s s e d  in c r e a s in g  a v a i la b i l i ty  o f  m o d e m  r a b ie s  
v a c c in e s  f o r  h u m a n  u s e ,  im p r o v in g  d e l iv e r y  o f  m o d e r n  h u m a n  r a b ie s  v a c c in e s  a n d  
s u p p o r t in g  p r e v e n t iv e  im m u n iz a t io n  o f  c e r ta in  a g e  g r o u p ,  f o r  e x a m p le  in  c h i ld r e n  
b e lo w  15.

3 . P r o m o te  p u b l ic  p e r c e p t io n  r e g a r d in g  r a b ie s  p r e v e n t io n  a n d  c o n t r o l

K e y  a c t iv i t ie s  f o r  p u b l ic  e d u c a t io n  s h o u ld  in c lu d e  in c re a s in g  r a b ie s  a w a r e n e s s  
th r o u g h  m e d ia  a c t iv i t ie s ,  f u n d  r a i s in g  a n d  e d u c a t io n  p r o g ra m . P u b l ic  a w a r e n e s s  
a c t iv i t ie s  s h o u ld  p r io r i t i z e  th o s e  m o s t  a t  r is k  o f  e x p o s u r e  in c lu d in g ;  th e  
u n d e r p r iv i le g e d  s e g m e n ts  o f  s o c ie ty ,  s c h o o l  c h i ld re n ,  a n im a l  c o n t r o l  w o r k e r s  a n d  
v e te r in a r ia n .  I n  a d d i t io n ,  r a b ie s  e d u c a t i o n  s h o u ld  e x te n d  to  m e d ic a l  a n d  v e te r in a r y  
s tu d e n ts  a n d  p r o f e s s io n a ls ,  h e a l th  c a r e  p r o v id e r s  a n d  p o l i t ic ia n s .

4 . S t r e n g th e n  r a b ie s  s u r v e i l la n c e

T h e  f i r s t  p r io r i ty  is  t o  h a v e  s t r o n g  a d v o c a c y  f o r  g lo b a l  a w a r e n e s s  o f  r a b ie s .  A s  
p a r t  o f  th e  a d v o c a c y  p r o c e s s ,  t h e r e  i s  a  n e e d  t o  in c re a s e  r a b ie s  s u r v e i l la n c e .  T h e r e f o r e  
r a b ie s  s h o u ld  b e  a  n o t i f ia b le  d i s e a s e  a n d  b e  in c lu d e d  in  th e  in te g r a te d  c o m m u n ic a b le  
d i s e a s e  s u r v e i l la n c e  s y s te m . T h e  s u r v e i l la n c e  d a t a  s h o u ld  in c lu d e  h u m a n  a n d  a n im a l  
r a b ie s  c a s e s  p lu s  d a t a  o r  r a b ie s  e x p o s u r e s  a n d  h u m a n  p o s te x p o s u r e  t r e a tm e n ts .

S t r a te g ie s  f o r  d o g  p o p u la t io n  m a n a g e m e n t  a n d  c o n t r o l  h a v e  to  b e  a d a p te d  to  
th e  c u l tu r a l  a n d  s o c ia l  a s p e c t s  o f  e a c h  c o u n t r y  o r  a re a . I n  A s ia ,  a s  in  m a n y  o th e r  p a r ts  
o f  th e  w o r ld ,  d o g  p o p u la t io n  r e d u c t io n  p o l i c ie s  a r e  e x t r e m e ly  u n p o p u la r .  S e v e ra l  
c o u n t r ie s ,  in c lu d in g  I n d o n e s ia ,  M a la y s ia ,  th e  P h i l ip p in e s ,  S r i  L a n k a ,  a n d  V ie tn a m , 
h a v e  o n g o in g  d o g  c o n t r o l  a c t iv i t ie s ,  a l l  o v e r  th e i r  t e r r i to r y  o r  in  lo c a l iz e d  a re a s .  
E l im in a t io n  o f  o w n e r le s s  d o g s  is  r a r e ly  p r a c t i s e d  o n  a  la rg e  s c a le  in  th e s e  c o u n t r ie s ,  
a n d  u s u a l ly  a f f e c t s  a n  in s ig n i f ic a n t  p r o p o r t io n  o f  th e  e n t i r e  d o g  p o p u la t io n .  T h e  
c o n v e n t io n a l  a p p r o a c h  c o n s is t s  in  m a s s  p a r e n te r a l  v a c c in a t io n  o f  d o g s ,  w i th  e f f o r t s  to  
im p ro v e  v a c c in a t io n  c o v e r a g e  e a c h  y e a r .  I n  M a la y s ia ,  d o g  v a c c in a t io n  i s  c a r r ie d  o u t  
w i th in  a n  ‘ im m u n i ty  b e l t ’ a lo n g  n a t io n a l  b o rd e r s .  I n  th e  P h i l ip p in e s ,  a  p i lo t  r a b ie s  
e l im in a t io n  p r o g r a m  is  c u r r e n t ly  b e in g  c o n d u c te d  in  th e  V is a y a s .  I n  V ie tn a m , th e  
p r o g r a m  is  f o c u s in g  o n  th e  m o s t  h e a v ü y  p o p u la te d  u r b a n  a r e a s  ( s u c h  a s  H a n o i ,  H o  
C h i  M in h  C i ty  a n d  th e  M e k o n g  D e l ta  r e g io n ) .  I n  th e s e  c o u n t r ie s  a n d  a re a s ,  d o g  
v a c c in a t io n  c o v e r a g e  is  e s t im a te d  to  r a n g e  f r o m  1 0 %  to  9 4 % . T h is  w id e  r a n g e  
i l lu s t r a t e s  th e  n e e d  to  e n h a n c e  b o th  th e  e f f ic a c y  o f  m a s s  v a c c in a t io n  c a m p a ig n s  a n d  
u s e  o f  r e l ia b le  m e th o d s  f o r  e v a lu a t in g  th e  c o v e ra g e .

D o g  r a b ie s  c o n t r o l s  r e m a in  th e  o n ly  lo n g - te r m , c o s t - e f f e c t iv e  m e a n s  o f  
e l im in a t in g  o r  p r e v e n t in g  m o s t  h u m a n  c a s e s .  H u m a n  p u b l ic  h e a l th  p r e v e n t iv e  
m e a s u r e s  s h o u ld  b e  p a r a l l e le d  b y  p r o g r a m s  f o r  d o g  r a b ie s  c o n tro l .

T h e  a c h ie v e m e n t  o f  r a b ie s  c o n t r o l  c a n  b e  o b s e r v e d  in  m a n y  c o u n t r ie s .3 L ik e  
in  M a la y s ia ,  in  th e  im m u n i ty - b e l t  a r e a  c o m p u ls o r y  d o g  l i c e n s in g  a n d  v a c c in a t io n  
c a m p a ig n s  a r e  u n d e r ta k e n  o n  a n  a n n u a l  b a s i s  w h i le  d e s t r u c t io n  o f  u n l i c e n s e d  a n d  
s t r a y  d o g s  is  c a r r ie d  o u t  c o n t in u o u s ly .  T h e r e f o r e ,  it  h a s  a  s t r o n g  r e g u l a t io n  o n  r a b ie s  
c o n t r o l  m e a s u r e s :  r e g u la to r y  m e a s u r e s  o n  im p o r t a t io n  o f  d o g s  a n d  c a ts ;  p u b l ic  
e d u c a t io n  o n  r a b ie s  a n d  th e  q u a r a n t in e  m e a s u r e .
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S o m e  f ie ld  t r ia l  h a d  b e e n  c a r r ie d  o u t  in  L a t in  A m e r ic a  c o u n t r i e s .16,17 I t  is  n o t  

f a r  f r o m  w o n  i f  a l l  m e m b e r s  in  s o c ie ty  a r e  u n a n im o u s ly  to  c o m b a t  th e  d is e a s e . I n  th e  
9 th n a t io n a l  e c o n o m ic  a n d  s o c ia l  d e v e lo p m e n t  p la n  e l im in a t io n  o f  r a b ie s  a t  th e  e n d  o f  
th is  p l a n  ( y e a r  2 0 0 6 )  is  to  b e  a c h ie v e d ,  n o  d e a th  f r o m  r a b ie s  in  T h a i la n d  is  d e s i re d .

T h is  s tu d y  is  c a r r ie d  o u t  d u e  to  b e l ie v e  th a t  r a b ie s  is  p r e v e n ta b le  a n d  f e a s ib le  
to  c o n t r o l  in  d o g  a s  m a n y  c o u n t r ie s  d id .3 S o m e  p r e v io u s  s tu d ie s  h a d  b e e n  d o n e  to  
e s t im a te  e x p e n d i tu r e  o w in g  to  s im u la te d  m o d e l .7,10 T h e  m a jo r  s t r a te g y  is  to  c o n t r o l  
r a b ie s  in  d o g s  a s  th e i r  n a tu r a l  r e s e r v o i r  m o s t ly  in  T h a i la n d .  ,12,15 T h e  e f f o r t  n e e d e d ,  
e s p e c ia l ly  b u d g e t ,  c a n  b e  w e ig h te d  in  m o n e ta r y  t e r m  c o m p a r in g  c o s t  a n d  b e n e f i t  
g a in e d  f ro m  life  s a v e d .

1.2 Research Question
I s  th e  in te n s i f i e d - d o g  c o n t r o l  p r o g r a m  m o r e  b e n e f i t s  t h a n  c u r r e n t  p r a c t i c e  f o r  
c o n t r o l  o f  r a b ie s  in  T h a i la n d ?

1.3 General Objective
T o  e s t im a te  in c r e m e n ta l  c o s t  a n d  b e n e f i t  o f  th e  in te n s i f i e d - d o g  c o n t r o l  p r o g ra m .

1.4 Specific Objectives
1. T o  a n a ly z e  c o s t  o f  P E T  a n d  c o s t  o f  d o g  r a b ie s  c o n t r o l  ( d o g  v a c c in a t io n ,  la b o r a to r y  

d ia g n o s is  in  a n im a l ,  a n d  o th e r  p r o g r a m s )  in  T h a i la n d  y e a r  2 0 0 0 .
2 . T o  e s t im a te  in c r e m e n ta l  c o s t  o f  th e  in te n s i f i e d - d o g  c o n t r o l  p r o g r a m  d u r in g  2 0 0 1  -

2 0 0 3 .
3 . T o  e s t im a te  in c r e m e n ta l  b e n e f i t  o f  l i fe  s a v e d  in  t e r m  o f  p r o d u c t iv i ty  g a in e d  d u r in g  

2 0 0 1 -2 0 0 3 .
4 . T o  m a k e  a  c o m p a r i s o n  o f  in c r e m e n ta l  c o s t  a n d  b e n e f i t  o f  th e  in te n s i f i e d - d o g  

c o n t r o l  p ro g ra m .

1.5 Scope
!

U s in g  th e  s e c o n d a r y  d a t a  o f  P E T  a n d  d o g  r a b ie s  c o n t r o l  in  y e a r  2 0 0 0  a s  a  
b a s i s  f o r  e s t im a t io n .  C o s ts  o f  th e  p r o g r a m  in  th i s  s tu d y  a r e  c o n d u c te d  u n d e r  th e  
p r o v id e r  p e r s p e c t iv e  w h i le  b e n e f i t s  o f  th e  p r o g r a m  a r e  v i e w e d  f r o m  s o c ie ta l  
p e r s p e c t iv e .  B u t  in  th e  s e n s e  o f  in c r e m e n ta l  c o s t  a n d  b e n e f i t ,  th e s e  w i l l  n o t  a f f e c t  th e  
r e s u l t .  W i th  l im i ta t io n ,  th e  r e s e a r c h e r  d o e s  n o t  c a lc u la te  c o s t  o f  p a t ie n t  v i e w  ( i.e . 
t r a n s p o r ta t io n  c o s t ,  w o r k  a b s e n t )  t h a t  a c tu a l ly  a c c r u e s  to  c o s t  o f  r a b ie s  c o n t r o l .
H u m a n  p r e - e x p o s u r e  t r e a tm e n t  a n d  o u tb r e a k  c o n t r o l  o f  r a b ie s  in  c o m m u n i ty  b y  p u b l ic  
h e a l th  p e r s o n n e l  a r e  n o t  in c lu d e d  to o .
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1. G u id e  f o r  p o s te x p o s u r e  t r e a t m e n t 1 2 ( s o u r c e :  W H O  E x p e r t  C o m m it te e  o n  
R a b ie s ,  1 9 9 2 )

1.6 Definition

C a te g o r y  T y p e  o f  c o n ta c t  w i th  a  s u s p e c t  o r  R e c o m m e n d e d  t r e a tm e n t  
c o n f i r m e d  r a b id  d o m e s t ic  o r  w i ld  a 
a n im a l ,  o r  a n im a l  u n a v a i la b le  fo r  
o b s e r v a t io n

I

II

I I I

T o u c h in g  o r  f e e d in g  o f  a n im a ls  N o n e ,  i f  r e l i a b le  c a s e
L ic k in g  o n  c o n ta c t  s k in  h i s to r y  is  a v a i la b le .

N ib b l in g  o f  u n c o v e r e d  s k in
M in o r  s c r a tc h e s  o r  a b r a s io n  w i th o u t
b le e d in g
L ic k s  o n  b r o k e n  s k in

A d m in i s te r  v a c c in e  
im m e d ia te ly .  b 

S to p  t r e a tm e n t  i f  a n im a l  
r e m a in  h e a l th y  th r o u g h o u t  

a n  o b s e r v a t io n  p e r io d  c o f  
10 d a y s  o r  i f  a n im a l  is  
k i l le d  h u m a n e ly  a n d  

f o u n d  to  b e  n e g a t iv e  f o r  
r a b ie s  a p p r o p r ia te  
l a b o r a to r y  t e c h n iq u e s .

S in g le  o r  m u l t ip le  t r a n s d e r m a l  b i te s  
o r  s c ra tc h e s
C o n ta m in a t io n  o f  m u c o u s  m e m b r a n e  
w i th  s a l iv a  ( i .e .  l ic k s )

A d m in i s te r  r a b ie s  im m u n o ­
g lo b u l in  a n d  v a c c in e  
im m e d ia te ly .* 3 
S to p  t r e a tm e n t  i f  a n im a l  
r e m a in s  h e a l th y  th r o u g h o u t  
10  d a y s  o r  i f  a n im a l  is  k i l le d  
h u m a n e ly  a n d  f o u n d  to  b e  
n e g a t iv e  f o r  r a b ie s  b y  
a p p r o p r ia te  l a b o r a to r y  
te c h n iq u e s .

E x p o s u r e  to  r o d e n ts ,  r a b b i t s  a n d  h a r e s  s e ld o m , i f  e v e r ,  r e q u i r e s  s p e c i f i c  a n t i - r a b ie s  
t r e a tm e n t .
b I f  a n  a p p a r e n t ly  h e a l th y  d o g  o r  c a t  in  o r  f r o m  a  lo w - r i s k  a r e a  is  p l a c e d  u n d e r  
o b s e r v a t io n ,  th e  s i tu a t io n  m a y  w a r r a n t  d e la y in g  in i t i a t io n  o f  t r e a tm e n t .  
c T h is  o b s e r v a t io n  p e r io d  a p p l ie s  o n ly  t o  d o g s  a n d  c a ts .  E x c e p t  in  th e  c a s e  o f  
t h r e a t e n e d  o r  e n d a n g e r e d  s p e c ie s ,  o th e r  d o m e s t ic  a n d  w i ld  s u s p e c te d  a s  r a b id  s h o u ld  
b e  k i l l e d  h u m a n e ly  a n d  th e i r  t i s s u e s  e x a m in e d  u s in g  a p p r o p r ia te  la b o r a to r y  
t e c h n iq u e s .

2 . M a s s  ( o r  h e r d )  im m u n ity

C a te g o r iz e d  a s  a n  e x te r n a l i t y  th a t  u n im m u n iz e d  d o g s  w i l l  b e  a v o id e d  f ro m  
d is e a s e s  a n d  im m u n iz e d  d o g s  w i l l  n o t  s p r e a d  a n y  d i s e a s e s .  W h e n  a n  im m u n iz e d  d o g
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w a s  c o n t r a c te d  b y  r a b id  d o g s ,  r a b ie s  d id  n o  h a r m  a n d  a ls o  r a b id  d o g s  w o u ld  s u c c u m b  
u n t i l  d e a th  b y  i t s  n a tu r e  o f  d is e a s e .  B y  th i s  r e a s o n  r a b ie s  w i l l  d i s a p p e a r  a t  th e  e n d .

3 . P o s te x p o s u r e  t r e a tm e n t  ( P E T )

T h is  is  a  m e th o d  o f  t r e a tm e n t  a f te r  b e in g  c o n t r a c te d  b y  s u s p e c te d  a n im a l .  I t  
s h o u ld  b e  in i t i a te d  im m e d ia te ly  w i th  c o n ta c t s  o f  c a te g o r ie s  I I  a n d  I I I .  P o s te x p o s u r e  
t r e a tm e n t  c o n s is t s  o f  lo c a l  t r e a tm e n t  o f  th e  w o u n d ,  f o l lo w e d  b y  v a c c in e  th e r a p y  
( P E V )  ( w i th  o r  w i th o u t  r a b ie s  im m u n o g lo b u l in ) .  E x c e p t  in  th is  s tu d y , c o s t s  o f  P E T  
c o n s is t  o f  P E V , r a b ie s  p a t ie n t  t r e a tm e n t ,  t r e a tm e n t  f o r  im m u n o g lo b u l in  s id e  e f f e c t  a n d  
la b o r a to r y  d i a g n o s i s  in  h u m a n .

4 . D o g  v a c c in a t io n

I t  is  o n e  o f  m e th o d s  f o r  r a b ie s  c o n t r o l  in  a n im a l  th a t  h a s  b e e n  d o n e  b y  in je c te d  
p r e - e x p o s u r e  v a c c in e  to  a  d o g .

5 . L a b o r a to r y  d i a g n o s i s  in  a n im a l

A  m e th o d  o f  ( p a s s iv e )  s u r v e i l la n c e ,  w h ic h  is  to  c o n t r o l  a n d  m o n i to r  r a b ie s  
d is e a s e  b o th  h u m a n  a n d  a n im a l .

6 . O th e r  p r o g ra m s

S p e c i f ic a l ly  in  th i s  s tu d y ,  th e  m e a n in g s  a r e  r e f e r r e d  to  d o g  p o p u la t io n  c o n tr o l ,  
r e p r o d u c t io n  c o n t r o l ,  h e a l th  e d u c a t io n  a n d  r e la te d  c a m p a ig n s  f o r  d o g  r a b ie s  c o n tr o l .

1.7 Hypothesis
T h e  s t r e n g th e n e d  p r o g r a m  o f  r a b ie s  c o n tr o l ,  p a r t i c u la r ly  in  d o g ,  is  n o t  o n ly  

r a b ie s  c a n  b e  u n d e r  c o n t r o l  b u t  a ls o  m o r e  d e a th s  c a n  b e  a v o id e d  a n d  m o r e  b e n e f i t s  
c a n  b e  g a in e d .

1.8 Possible benefits
i

E s t im a te d  c o s t  o f  r a b ie s  c o n t r o l ,  b o th  in  d o g  a n d  h u m a n , w i l l  b e  d i s c o v e r e d  in  
o r d e r  to  k n o w  h o w  to  p r o p e r ly  d e a l  w i th  r a b ie s  p r o b le m  in  T h a i la n d .  E i th e r  s t r a te g y ,  
c u r r e n t  p r a c t ic e  o r  in te n s i f i e d  p r o g r a m , th e  s ig n if ic a n t  p o in t  is  n o t  o n ly  u s in g  P E T  
a lo n e  b u t  a ls o  s t r e n g th e n in g  d o g  r a b ie s  c o n t r o l  b e  im p le m e n te d  in te n s iv e ly  to g e th e r .  
W e  w i l l  k n o w  h o w  m u c h  b e n e f i t  f r o m  in te n s i f i e d  p r o g r a m  c o m p a r in g  to  c o s t  t o  b e  
in v e s te d .  N e v e r th e le s s ,  e x te r n a l i t y  w i l l  b e  th e  b e n e f i t  t o  o u r  c o u n t ry .
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