
CHAPTER 2 
LITERATURE REVIEW

2.1 Clinical Concept
2.1.1 Canine R ab ies22

R a b ie s  is  a  v i ru s - in d u c e d  n e u r o lo g ic  d is e a s e  o f  w a r m - b lo o d e d  a n im a ls  th a t ,  
w i th  r a r e  e x c e p t io n s ,  is  f a ta l .  E x c e p t  f o r  s e le c te d  i s la n d  c o u n t r ie s  a n d  s ta te s ,  r a b ie s  
o c c u r s  w o r ld w id e .

R a b ie s  is  r e g a r d e d  a s  a  f a ta l  d is e a s e  a l th o u g h  s u r v iv o r s  o f  r a b ie s  h a v e  b e e n  
d o c u m e n te d ,  in c lu d in g  d o g s  a n d  h u m a n s .  A s  a  f a ta l  d i s e a s e ,  r a b ie s  is  g e n e r a l ly  
r e g a r d e d  a s  n o t  t r e a ta b le ,  b u t  it  i s  p r e v e n ta b le  b y  im m u n iz a t io n  o f  d o m e s t ic  a n im a ls  
a n d  h u m a n s  in  g r o u p s  a t  h ig h  r i s k  o f  e x p o s u r e  a n d  b y  p o s te x p o s u r e  t r e a tm e n t  o f  
h u m a n s  w i th  k n o w n  e x p o s u r e  to  r a b ie s  v iru s .

Etiology
R a b ie s  v i r u s  is  c la s s i f i e d  in  th e  R h a b d o v i r id a e  f a m i ly  i s  a  m e m b e r  o f  th e  

g e n u s  Lyssavirus. R h a b d o  m e a n s  r o d ;  m e m b e r s  o f  th e  R h a b d o v i r id a e  f a m i ly  a r e  r o d ­
s h a p e d , w i th  o n e  f l a t  e n d  a n d  o n e  r o u n d e d  e n d , g iv in g  a  b u l l e t - s h a p e d  a p p e a ra n c e .  
R a b ie s  v i r u s  is  a b o u t  7 5  X  1 8 0  n m  in  s iz e ;  it  p o s s e s s e s  a  l ip id  e n v e lo p e  a n d  a  g e n o m e  
o f  R N A . R a b ie s  v i r u s  is  a  la b i le  v i r u s  th a t  d o e s  n o t  p e r s i s t  in  th e  e n v i r o n m e n t .  
S u n l ig h t ,  w a r m  t e m p e r a tu r e s ,  d r y in g , h e a t ,  a n d  c o m m o n  d i s in f e c ta n ts  a l l  d e s t r o y  th e  
in f e c t iv i ty  o f  r a b ie s  v iru s .

Epizootiology
A l l  s p e c ie s  o f  w a r m - b lo o d e d  a n im a ls  a r e  s u s c e p t ib le  to  in f e c t io n  w i th  r a b ie s  

v i r u s ,  a l th o u g h  th e r e  a r e  d i f f e r e n c e s  in  s u s c e p t ib i l i ty .  O p o s s u m s  a n d  b i r d s  a r e  a m o n g  
th e  m o s t  r e s i s ta n t  s p e c ie s ;  s k u n k ,  w i ld  c a n id s ,  r a c c o o n s ,  b a ts ,  a n d  c a t t le  a r e  a m o n g  th e  
m o s t  s u s c e p t ib le  s p e c ie s .  D o g s ,  c a ts ,  h o r s e s ,  s h e e p , g o a ts ,  n o n h u m a n  p r im a te s ,  a n d  
h u m a n s  a r e  in te r m e d ia te  in  s u s c e p t ib i l i ty  to  ra b ie s .  W ild  a n im a ls  a r e  th e  p r im a r y  
r e s e r v o i r s  f o r  r a b ie s  in  m a n y  p a r t s  o f  th e  w o r ld , b u t  d o m e s t ic  a n im a l  p e t s  a r e  th e  
p r in c ip a l  s o u r c e  f o r  t r a n s m is s io n  o f  r a b ie s  to  h u m a n s . W h e n  r a b ie s  in  d o g s  a n d  c a t s  is  
c o n t r o l le d ,  th e  o c c u r r e n c e  o f  r a b ie s  in  h u m a n s  is  r e d u c e d  to  a  v e r y  lo w  le v e l. 
V a c c in a t io n  o f  a t  le a s t  7 0  p e r  c e n t  o f  th e  d o g  p o p u la t io n  c o n t r o ls  e p iz o o t ic s  o f  d o g  
r a b ie s  a n d  p r o v id e s  a  b a r r ie r  t h a t  r e d u c e s  th e  r i s k  o f  h u m a n  e x p o s u r e  to  r a b ie s .

R a b ie s  v i r u s  m u s t  c o n ta c t  n e rv e  e n d in g s  a n d  e n t e r  n e r v e  f ib e r s  b e f o r e  
in f e c t io n  o c c u r s  th a t  le a d s  to  th e  d e v e lo p m e n t  o f  r a b ie s .  I n f e c t io n  o c c u r s  p r im a r i ly  b y  
c o n ta c t  o f  in f e c te d  s a l iv a  f r o m  a  r a b id  a n im a l  w i th  n e r v e  e n d in g s  o r  d a m a g e d  n e r v e  
f ib e r s  a s  a  r e s u l t  o f  a  b i t e  f r o m  a  r a b id  a n im a l.

T h e  in c u b a t io n  p e r io d  f o r  r a b ie s  f r o m  th e  t im e  o f  e x p o s u r e  to  th e  o n s e t  o f  
c l in ic a l  d i s e a s e  is  u s u a l ly  f r o m  3 to  8  w e e k s , b u t  it  c a n  v a r y  f r o m  a  t im e  a s  s h o r t  a s  a  
w e e k  to  m o r e  th a n  a  y e a r .  T h e  lo c a t io n  o f  th e  b i te  o r  e x p o s u re  a n d  th e  a m o u n t  o f  v i r u s  
p r e s e n t  a t  e x p o s u r e  a r e  th e  tw o  m o s t  im p o r ta n t  f a c to r s  a f f e c t in g  th e  in c u b a t io n  p e r io d .  
B i te s  th a t  o c c u r  o n  th e  f a c e , h e a d ,  a n d  n e c k  r e s u l t  in  s h o r te r  in c u b a t io n  p e r io d s .  A f te r  
r a b ie s  v i r u s  r e a c h e s  th e  b r a in  a n d  m u l t ip l ie s  in  n e u ro n s ,  i t  m ig r a te s  c e n t r i f u g a l ly  in  
n e r v e  f ib e r s  f r o m  th e  c e n t r a l  n e r v o u s  s y s te m  to  th e  s a l iv a r y  g la n d s ,  a l lo w in g  f o r  
s h e d d in g  o f  v i r u s  in  th e  s a l iv a  a n d  f u r th e r  t r a n s m is s io n .
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C l in i c a l  S ig n s
T h r e e  c l in ic a l  s t a g e s  o f  r a b ie s  h a v e  b e e n  d e f in e d :  th e  p r o d r o m a l ,  e x c i ta t iv e ,  

a n d  p a r a ly t ic  s ta g e s  o f  th e  d is e a s e .  T h e  p r o d r o m a l  s ta g e  o f  th e  d is e a s e  is  c h a r a c te r iz e d  
b y  c h a n g e  in  b e h a v io r  a n d  is  in d ic a t iv e  th a t  th e  r a b ie s  s y n d r o m e  is  t o  f o l lo w . C h a n g e  
in  b e h a v io r  is  th e  b a s i s  f o r  th e  e x p r e s s io n ,  “ m a d  d o g s  a n d  f r ie n d ly  f o x e s .”  W ild  
a n im a ls  lo s e  th e i r  f e a r  o f  h u m a n s ,  a n d  th e y  m a y  b e  o b s e r v e d  d u r in g  th e  d a y  in  
lo c a t io n s  th a t  a r e  n o t  n o rm a l ,  i .e . ,  n o c tu r n a l  a n im a ls  a r e  o b s e r v e d  d u r in g  th e  d a y  in  
lo c a t io n s  w h e r e  th e y  n o r m a l ly  w o u ld  b e  a f r a id  to  g o . F r ie n d ly ,  a f f e c t io n a te  p e t s  
b e c o m e  a p p r e h e n s iv e ,  u n u s u a l ly  a l e r t  t o  c h a n g e s  in  th e i r  s u r ro u n d in g s ,  a n d  m a y  h id e  
o u t  o f  f e a r ,  T h e  p r o d r o m a l  s ta g e  o f  th e  d i s e a s e  m a y  la s t  f o r  1 to  3 d a y s  a n d  is  
f o l lo w e d  b y  th e  e x c i ta t iv e  o r  h y p e r r e a c t iv e  s ta g e  o f  th e  d is e a s e . A n im a ls  th a t  m a n i f e s t  
a  p r o m in e n t  h y p e r r e a c t iv i ty  to  e x te r n a l  s t im u l i  o r  a r e  e a s i ly  e x c i te d  m a y  a t t e m p t  to  
b i te  a n y th in g  c lo s e  b y , in c lu d in g  s o l id  o b je c t  s u c h  a s  w o o d ,  m e ta l ,  a n d  f e n c e s ,  a n d  
th e y  m a y  s im p  a t  im a g in a r y  o b je c t s .  I t  is  th i s  s ta g e  o f  th e  d i s e a s e  th a t  ty p i f ie s  th e  
a s s o c ia t io n  o f  r a b ie s  w i th  a  “ m a d  d o g ” . I f  th e  m a n i f e s ta t io n s  o f  h y p e r r e a c t iv i ty  a r e  
p r o m in e n t ,  th e  a n im a l  is  r e g a r d e d  a s  h a v in g  “ f i i r io u s ”  r a b ie s .  S o m e  a n im a ls  w i th  
r a b ie s  m a y  n o t  m a n i f e s t  s ig n s  o f  h y p e r r e a c t iv i ty  o r  i t  m a y  b e  o f  s h o r t  d u r a t io n ;  th e y  
m a y  b e  o b l iv io u s  t o  th e i r  s u r r o u n d in g s  a n d  a p p e a r  to  b e  in  a  s ta t e  o f  s tu p o r .  S u c h  
a n im a ls  a r e  r e g a r d e d  a s  h a v in g  “ d u m b ”  r a b ie s .  T h e  e x c i ta t iv e  s ta g e  o f  th e  d i s e a s e  m a y  
b e  n o n e x is te n t ,  a s  i n  d u m b  r a b ie s ,  o r  it  m a y  la s t  a s  lo n g  a s  3 to  4  d a y s  a n d  b e  f o l lo w e d  
b y  th e  p a r a ly t ic  s ta g e  o f  th e  d i s e a s e .  V i r a l - in d u c e d  d a m a g e  t o  m o to r  n e u r o n s  r e s u l t s  in  
p a r a ly s is ,  w h ic h  i s  u s u a l ly  a n  a s c e n d in g  a ta x ia  o f  th e  b a c k  le g s . I n c o o r d in a t io n  is  
o f te n  o n e  o f  th e  f i r s t  s ig n s  o f  th e  p a r a ly t i c  s ta g e  o f  r a b ie s .  A n im a ls  w i th  u n e x p la in e d  
p a r a ly s is  s h o u ld  b e  r e g a r d e d  a s  p o s s ib ly  r a b id  e v e n  th o u g h  th e r e  m a y  h a v e  b e e n  n o  
a n te c e d e n t  s ig n s  s u g g e s t iv e  o f  r a b ie s .  P a r a ly s is  o f  m u s c le s  o f  d e g lu t i t io n  is  
r e s p o n s ib le  f o r  d r o o l in g  o f  s a l iv a  a n d  in a b i l i t y  to  s w a l lo w . T h e  p a r a ly t ic  s ta g e  o f  t h e  
d is e a s e  m a y  la s t  f o r  1 to  2  d a y s  a n d  is  f o l lo w e d  b y  d e a th  d u e  to  r e s p i r a to r y  a r r e s t .  
D e a th  f o r m  r a b ie s  in  d o m e s t ic  a n im a ls  u s u a l ly  o c c u r s  w i th in  2  to  7  d a y s  a f te r  th e  
o n s e t  o f  c l in ic a l  s ig n s .  S u r v iv a l  o r  r e c o v e r y  f r o m  r a b ie s  h a s  b e e n  d o c u m e n te d  in  d o g s  
a s  w e l l  a s  in  r a r e  c a s e s  in  h u m a n  p a t ie n ts .  R e c o v e r y  f ro m  r a b ie s  in  d o g s  h a s  
im p l ic a t io n s  f o r  p o s s ib l e  e x p o s u r e  to  r a b ie s  v i r u s  f o r m  d o g s  th a t  a p p e a r  to  r e c o v e r  
f r o m  lo w e r  m o to r  n e u r o n  d i s e a s e s  th a t  r e s e m b le  p o ly r a d ic u lo n e u r i t i s .  T h e  la c k  o f  
r e l ia b le  m e th o d s  f o r  th e  a n te m o r te m  d ia g n o s i s  o f  r a b ie s  n e c e s s i ta te s  a  c a u t io u s  
a p p r o a c h  to  m in im iz e  th e  r i s k  o f  h u m a n  e x p o s u r e  to  r a b ie s  v i ru s  in  c a s e s  th a t  a r e  
m is d ia g n o s e d .!
D ia g n o s is

R a b ie s  s h o u ld  b e  s u s p e c te d  o n  th e  b a s i s  o f  c l in ic a l  s ig n s .  C o n f i r m a t io n  o f  
th e  d ia g n o s is  d e p e n d s  o n  p o s tm o r te m  e x a m in a t i o n  fo r  r a b ie s  v i ru s  in  p o r t io n s  o f  th e  
b r a in  a n d  b r a in  s t e m  T h e  f lu o r e s c e n t  a n t ib o d y  t e s t  is  th e  p r im a r y  m e th o d  u s e d  in  th e  
p o s tm o r te m  d ia g n o s is  o f  r a b ie s ;  i t  is  m o r e  th a n  9 9  p e r  c e n t  a c c u ra te  in  d ia g n o s in g  
r a b ie s  b a s e d  o n  c o r r e la t io n s  w i th  m o u s e  in o c u la t io n .  I f  r a b ie s  v i r u s  i s  f o u n d  in  th e  
b r a in ,  th e r e  is  p o te n t ia l  f o r  th e  v i r u s  to  b e  in  s a l iv a r y  g la n d s  a n d  s a l iv a . I f  r a b ie s  v i r u s  
i s  n o t  f o u n d  in  th e  b r a in ,  it  i s  c o n c lu d e d  th a t  th e r e  w o u ld  b e  n o  v i r u s  in  th e  s a l iv a r y  
g la n d s  a n d  s a l iv a  b e c a u s e  r a b ie s  v i r u s  r e a c h e d  th e  s a l iv a r y  g la n d s  b y  m ig r a t io n  
th r o u g h  n e r v e  f ib e r s  f o r m  th e  b r a in .  I f  th e r e  h a s  b e e n  p o s s ib l e  h u m a n  o r  animal 
e x p o s u r e  f o r m  a n  a n im a l  w i th  c l in ic a l  s ig n s  s u g g e s t iv e  o f  r a b ie s ,  m o u s e  in o c u la t io n  is  
u s u a l ly  d o n e  to  v e r i f y  n e g a t iv e  f lu o r e s c e n t  a n t ib o d y  re s u l t s .  A  d i s a d v a n ta g e  o f  th e  
m o u s e  in o c u la t io n  t e s t  is  t h a t  a  p e r io d  o f  2  to  3 w e e k s  m a y  b e  r e q u i r e d  to  m a k e  final 
c o n c lu s io n s  a b o u t  t h e  p r e s e n c e  o r  a b s e n c e  o f  r a b ie s  v i ru s  in  th e  b ra in . T h e  p r e s e n c e  o f
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in t r a c y to p la s m ic  in c lu s io n  b o d i e s  ( N e g r i  b o d ie s )  in  n e u r o n s  is  p a th o g n o m o n ic  f o r  
r a b ie s  in  d o g s ,  b u t  N e g r i  b o d ie s  a r e  n o t  a lw a y s  p r e s e n t  a n d  th e i r  a b s e n c e  d o e s  n o t  ru le  
o u t  ra b ie s .

T r e a tm e n t a n d  P r e v e n tio n
T r e a tm e n t  is  n o t  r e c o m m e n d e d  f o r  a n im a ls  w i th  r a b ie s  b e c a u s e  o f  th e  r i s k  o f  

h u m a n  e x p o s u r e .  D o g s  th a t  p r e s e n t  c l in ic a l  s ig n s  c o n s is te n t  w i th  r a b ie s  s h o u ld  b e  
p l a c e d  in  s t r ic t  i s o la t io n  to  p r e v e n t  p o s s ib l e  e x p o s u r e  o f  a n im a ls  o r  h u m a n s ,  o r  th e y  
s h o u ld  u n d e r g o  e u th a n a s ia  a n d  th e  b r a in  s h o u ld  b e  e x a m in e d  f o r  r a b ie s  v i ru s .  R a b ie s  
is  p r e v e n ta b le  b y  im m u n iz a t io n  o f  d o g s  a n d  c a t s  a n d  b y  c o n t r o l  o f  s t r a y  a n im a ls .  
V a c c in a t io n  o f  d o g s  o n  a  w id e s p r e a d  b a s i s  h a s  b e e n  o n e  o f  th e  m o s t  e f f e c t iv e  
p r o g r a m m e s  in  d e c r e a s in g  th e  o c c u r r e n c e  o f  h u m a n  r a b ie s .

I t  is  r e c o m m e n d e d  t h a t  d o g s  a n d  c a t s  b e  v a c c in a te d  a t  3 to  4  m o n th s  o f  a g e , 
a g a in  o n e  y e a r  la te r ,  a n d  e i th e r  a n n u a l ly  o r  t r ie n n ia l ly  th e r e a f te r ,  d e p e n d in g  u p o n  
w h e th e r  a  1 -y e a r  o r  3 - y e a r  r a b ie s  v a c c in e  is  u s e d .  I t  is  r e c o m m e n d e d  th a t  3 - y e a r  
v a c c in e s  b e  u s e d ,  s in c e  th e y  a r e  m o r e  e f f e c t iv e  in  in c re a s in g  th e  p e r c e n t - a g e  o f  
im m u n iz e d  d o g s  a n d  c a ts .

M a n a g e m e n t  o f  D o g s  a n d  C a ts  T h a t  H a v e  B itte n  a  H u m a n
A  d o g  s h o w in g  s ig n s  o f  n e u r o lo g ic  d i s e a s e  a t  th e  t im e  it  b i t e s  a  h u m a n  a n d  

a n  u n w a n te d  o r  s t r a y  d o g  o r  c a t  t h a t  h a s  b i t t e n  a  p e r s o n  s h o u ld  u n d e r g o  e u th a n a s ia  
im m e d ia te ly  a n d  i t s  b r a in  e x a m in e d  f o r  r a b ie s  v i r u s  t o  d e te rm in e  w h e th e r  th e  b i t t e n  
p e r s o n  w a s  p o s s ib ly  e x p o s e d  to  r a b ie s .  H e a l th y  d o g s  o r  c a ts  th a t  a r e  o w n e d  p e t s  
s h o u ld  b e  c o n f in e d  f o r  10  d a y s  a f te r  th e  b i te  a n d  o b s e r v e d  f o r  s ig n s  o f  r a b ie s .  T h e  
p u r p o s e  o f  t h e  1 0 -d a y  o b s e r v a t io n  i s  to  d e te rm in e  w h e th e r  th e  b i t t e n  p e r s o n  w a s  
e x p o s e d  to  r a b ie s .  T h i s  d e t e r m in a t io n  is  b a s e d  o n  th e  k n o w le d g e  th a t  d o g s  a n d  c a t s  d o  
n o t  s h e d  r a b ie s  v i r u s  in  th e i r  s a l iv a  f o r  m o r e  th a n  a  f e w  d a y s  b e f o r e  th e  o n s e t  o f  
r a b ie s .  S ix  d a y s  b e f o r e  th e  o n s e t  o f  c l in ic a l  s ig n s  o f  r a b ie s  is  th e  e a r l ie s t  t h a t  r a b ie s  
v i r u s  h a s  b e e n  d e te c te d  ๒  th e  s a l iv a  o f  e i th e r  d o g s  o r  c a ts . T h e r e fo re ,  i f  t h e  d o g  o r  c a t  
r e m a in s  h e a l th y  f o r  1 0  d a y s  a f t e r  th e  b i te ,  th e  p e r s o n  w a s  n o t  e x p o s e d  to  r a b ie s .

M a n a g e m e n t o f  D o g s  a n d  C a ts  E x p o se d  to  R a b ie s
D o g s  o r  c a ts  th a t  a r e  c u r r e n t ly  im m u n iz e d  a g a in s t  r a b ie s  a c c o r d in g  to  

r e c o m m e n d a t io n s  f o r  r a b ie s  v a c c in a t io n  a n d  a r e  b i t t e n  b y  a  p r o v e n  r a b id  a n im a l  o r  b y  
a  w i ld  a n im a l  in  r a b ie s  e n d e m ic  a r e a  s h o u ld  b e  r e v a c c in a te d  im m e d ia te ly  a n d  
o b s e r v e d  f o r  9 0  d a y s . U n v a c c in a te d  d o g s  o r  c a t s  th a t  a r e  k n o w n  to  h a v e  b e e n  e x p o s e d  
to  r a b ie s  v i r u s  s h o u ld  u n d e r g o  e u th a n a s ia  o r  b e  c o n f in e d  in  s t r ic t  i s o la t io n  f o r  6  
m o n th s  i f  t h e  o w n e r  is  u n w i l l in g  t o  c o n s e n t  t o  e u th a n a s ia .  T h e  d o g  o r  c a t  s h o u ld  b e  
v a c c in a te d  a t  th e  f i f th  m o n th  o f  i s o la t io n  a n d , i f  h e a l th y  a t  th e  e n d  o f  6  m o n th s ,  m a y  
b e  r e le a s e d  t o  th e  o w n e r .

2 .1 .2  H u m a n  R a b ie s  23

Epidem iology
R a b ie s  is  f o u n d  in  a n im a ls  in  a l l  r e g io n  o f  th e  w o r ld  e x c e p t  A u s t r a l i a  a n d  

A n ta r c t ic a .  R a b ie s  e x i s t s  in  2  e p id e m io lo g ic a l  f o rm s :  urban, p r o p a g a te d  c h ie f ly  b y  
n o n im m u n iz e d  d o m e s t ic  d o g s  a n d  c a ts ,  a n d  sylvatic  r a b ie s ,  p r o p a g a te d  b y  s k u n k s , 
f o x e s ,  a n d  r a c c o o n s .  I n f e c t io n  in  d o m e s t ic  a n im a ls  u s u a l ly  r e p r e s e n ts  a  “ s p i l lo v e r ”  
f r o m  e x p o s u r e  to  w i ld  a n im a ls  in  lo c a le s  w h e r e  r a b ie s  is  e n z o o t ic  o r  e p iz o o t ic .  T h e  
w o r ld w id e  in c id e n c e  o f  r a b ie s  i s  e s t im a te d  a t  m o r e  th a n  3 0 ,0 0 0  c a s e s  p e r  y e a r .
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S o u th e a s t  A s ia ,  th e  P h i l ip p in e s ,  A f r i c a ,  th e  I n d ia n  s u b c o n t in e n t ,  a n d  t r o p ic a l  S o u th  
A m e r ic a  a r e  a r e a s  w h e r e  th e  d i s e a s e  is  e s p e c ia l ly  c o m m o n . W h ile  f o c a l  e p id e m ic s  o f  
te r r e s t r i a l  r a b ie s  h a v e  o c c u r r e d  in  U S A  a n d  E u r o p e ,  h u m a n  r a b ie s  is  u n c o m m o n ,  
la r g e ly  b e c a u s e  o f  s u c c e s s f u l  d o m e s t ic - a n im a l  v a c c in a t io n  p r o g r a m m e s .  I n  m o s t  a r e a s  
o f  th e  w o r ld ,  th e  d o g  is  th e  im p o r ta n t  v e c to r  o f  r a b ie s  v i r u s  f o r  h u m a n . H o w e v e r ,  th e  
f o x  ( in  E a s t e r n  E u r o p e  a n d  A r c t ic  R e g io n s ) ,  th e  m o n g o o s e  ( in  S o u th  A f r ic a  a n d  
C a r ib b e a n ) ,  th e  f o x  ( m  W e s te r n  E u r o p e )  a n d  th e  v a m p ire  b a t  ( in  L a t in  A f r ic a )  a ls o  
m a y  b e  p r o m in e n t  v e c to r s .

P a th o g e n e s is
T h e  f i r s t  e v e n t  in  r a b ie s  is  th e  in t r o d u c t io n  o f  l iv e  v i r u s  t h r o u g h  th e  

e p id e r m is  o r  o n to  a  m u c o u s  m e m b r a n e .  I n i t ia l  v i r a l  r e p l i c a t io n  a p p e a r s  to  o c c u r  
w i th in  s t r i a te d  m u s c le  c e l l s  a t  th e  s i te  o f  in o c u la t io n .  T h e  p e r ip h e r a l  n e r v o u s  s y s te m  is  
e x p o s e d  a t  t h e  n e u r o m u s c u la r  a n d  n e u r o te n d in o u s  s p in d le s  o f  u n m y e l in a t e d  s e n s o r y  
n e r v e  c e l l  e n d in g s .  T h e  v i r u s  th e n  s p r e a d s  c e n t r ip e ta l  u p  th e  n e r v e  to  th e  v e n t r a l  
n e r v o u s  s y s te m . P r o b a b le  v i a  p e r ip h e r a l  n e r v e  a x o p la s m , a t  th e  r a t e  3 m m  p e r  h o u r .  
V i r e m ia  h a s  b e e n  d o c u m e n te d  in  e x p e r im e n ta l  c o n d i t io n s  b u t  is  t h o u g h t  n o t  to  p l a y  a  
r o le  in  n a tu r a l ly  a c q u i r e d  d i s e a s e .  O n c e  th e  v i r u s  r e a c h e s  th e  C N S , i t  r e p l i c a te s  a lm o s t  
e x c lu s iv e ly  w i th in  t h e  g r a y  m a t te r  a n d  th e n  p a s s e s  c e n t r i f u g a l  a lo n g  a u to n o m ic  n e r v e s  
to  o th e r  t i s s u e s .  T h e  in c u b a t io n  p e r io d  o  r a b ie s  is  e x c e e d in g ly  v a r ia b le ,  r a n g in g  f o r m  
7  d a y s  to  1 y e a r .  H o s t  im m u n e  r e s p o n s e s  a n d  v i r a l  s t r a in s  a ls o  in f lu e n c e  d i s e a s e  
e x p r e s s io n .  T h e  n e u r o p a th o lo g y  o f  r a b ie s  r e s e m b le s  th a t  o f  o th e r  v i r a l  d i s e a s e s  o f  th e  
C N S . T h e  m o s t  c h a r a c te r i s t ic  p a th o lo g ic  f in d in g  o f  r a b ie s  in  th e  C N S  is  th e  f o r m a t io n  
o f  c y to p la s m ic  in c lu s io n s  c a l l e d  “N egri bodies”  w i th in  n e u r o n s .

C lin ic a l M a n ife s ta t io n
T h e  c l in ic a l  m a n i f e s ta t io n  o f  r a b ie s  c a n  b e  d iv id e d  in to  4  s ta g e s :
1 .A  n o n - s p e c i f ic  p r o d r o m e
2 . A n  a c u te  e n c e p h a l i t i s  s im i la r  t o  o th e r  v i r a l  e n c e p h a l i t i s
3 . A  p r o f o u n d  d y s f u n c t io n  o f  b r a in s te m  c e n te r s  t h a t  p r o d u c e d  th e  c la s s ic  

f e a tu r e s  o f  r a b ie s  e n c e p h a l i t i s
4 .  D e a th
T h e  p r o d r o m a l  p e r io d  u s u a l ly  la s t s  1 to  4  d a y s  a n d  is  m a r k e d  b y  f e v e r ,  

a n o r e x ia ,  h e a d a c h e ,  m a la is e ,  m y a lg ia s ,  in c r e a s e d  f a t ig a b i l i ty ,  e tc .
T h e  e n c e p h a l i t i c  p h a s e s  u s u a l ly  u s h e r e d  in  b y  p e r io d  o f  e x c e s s iv e  m o to r  

a c t iv i ty ,  e x c i ta t io n ,  a n d  a g i ta t io n .  C o n f u s io n ,  h a l lu c in a t io n s ,  c o m b a t iv e n e s s ,  b iz a r r e  
a b e r r a t io n s  o f  th o u g h t ,  m u s c le  s p a s m s ,  m e n in g is m u s ,  o p is th o to n ic  p o s tu r in g ,  s e iz u r e s  
a n d  f o c a l  p a r a ly s is  s o o n  a p p e a r .  C h a r a c te r i s t ic a l ly ,  th e  p e r io d s  o f  m e n ta l  a b e r r a t io n  
a r e  in te r s p e r s e d  w i th  c o m p le te ly  lu c id  p e r io d .

T h e  m a n i f e s ta t io n s  o f  b r a in s te m  d y s f u n c t io n  b e g in  s h o r t ly  a f t e r  th e  o n s e t  o f  
t h e  e n c e p h a l i t i c  p h a s e .  C r a m a i  n e r v e  in v o lv e m e n t  c a u s e s  d ip lo p ia ,  f a c ia l  p a l s ie s ,  o p t ic  
n e u r i t i s ,  a n d  th e  c h a r a c te r i s t ic  d i f f ic u l ty  w i th  d e g lu t i t io n .  I f  th e  in te n s iv e  r e s p i r a to r y  
s u p p o r t  i s  u s e d ,  a  n u m b e r  o f  la te  c o m p l ic a t io n s  m a y  o c c u r .

T h e  d i f f ic u l ty  o f  d i a g n o s in g  r a b ie s  a s s o c ia te d  w i th  a s c e n d in g  p a r a ly s i s  is  
i l lu s t r a t e d  b y  c a s e d  o f  p e r s o n - to - p e r s o n  t r a n s m is s io n  o f  t h e  v i r u s  b y  t i s s u e  
t r a n s p la n ta t io n .

L a b o r a to r y  F in d in g
E a r ly  in  th e  d i s e a s e ,  h e m o g lo b in  v a lu e s  a n d  r o u t in e  b lo o d  c h e m is t r y  r e s u l t s  

a r e  n o rm a l .  A b n o r m a l i t ie s  d e v e lo p  a s  h y p o th a la m ic  d y s f u n c t io n ,  g a s t r o in t e s t in a l
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b le e d in g ,  a n d  o th e r  c o m p l ic a t io n  e n s u e . T h e  p e r ip h e r a l  w h i te  b lo o d  c e l l  c o u n t  is 
u s u a l ly  s l ig h t ly  e le v a te d  b u t  m a y  b e  n o r m a l  o r  a s  h ig h  a s  3 0 ,0 0 0 /u L .  T h e  s p e c i f ic  
d ia g n o s is  o f  r a b ie s  d e p e n d s  o n

1. I s o la t io n  o f  v i r u s
2 . T h e  s e r o lo g ic  d e m o n s t r a t io n  o f  a c u te  in fe c t io n
3 . T h e  d e te c t io n  o f  v i r a l  a n t ig e n  in  in f e c t e d  t i s s u e
4 . T h e  d e te c t io n  o f  v i r a l  n u c le ic  a c id  b y  P C R

P r e v e n tio n  &  P o st-e x p o su r e  P r o p h y la x is
P o s t - e x p o s u r e  p r o p h y la x i s  o f  r a b ie s  in c lu d e s
1. W o u n d  c le a n in g  a n d  t r e a tm e n t
2 . P a s s iv e  im m u n iz a t io n  w i th  a n t i - r a b ie s  a n t i s e r u m  o f  e i th e r

e q u in e  o f  h u m a n  o r ig in
3 . A c t iv e  im m u n iz a t io n  w i th  a n t i - r a b ie s  v a c c in e
I n  a n  a r e a  in  w h ic h  f e l in e  o r  c a n in e  r a b ie s  is  n o t  p r e v a le n t ,  a  h e a l th y  b i t in g  

d o g  o r  c a t  c a n  b e  c o n f in e d  a n d  o b s e r v e d  f o r  1 0  d a y s .
P r e - e x p o s u r e  p r o p h y la x i s :  in d iv id u a l  a t  h ig h  r i s k  o f  c o n ta c t  w i th  r a b ie s  v i ru s  

s h o u ld  r e c e iv e  p r e - e x p o s u r e  p r o p h y la x i s  w i th  r a b ie s  v a c c in e .

2 .2  W H O  E x p e r t  C o m m itte e  o n  R a b ie s  1

2 .2 .1  P r e v e n tio n  o f  R a b ie s  in  H u m a n s

2 .2 .1 .1  G e n e r a l C o n s id e r a tio n s
I n  v i e w  o f  th e  e x t r e m e ly  h ig h  f a ta l i ty  r a te  o f  h u m a n  r a b ie s ,  th e  p r e v e n t io n  o f  

r a b ie s  in f e c t io n  a f te r  e x p o s u r e  is  o f  t h e  u tm o s t  im p o r ta n c e .  M a jo r  a d v a n c e s  h a v e  b e e n  
m a d e  in  th e  s a f e ty  a n d  p o te n c y  o f  r a b ie s  v a c c in e s .  T h e  C o m m i t te e  r e i t e r a te d ,  a s  s ta te d  
in  i t s  1 9 8 3  r e p o r t  ( 1 ) ,  i t s  s u p p o r t  f o r  th e  t r e n d  to  l im it  o r  a b a n d o n  c o m p le te ly  -  w h e r e  
e c o n o m ic a l ly  a n d  t e c h n ic a l ly  p o s s ib l e  -  th e  p r o d u c t io n  o f  e n c e p h a l i to g e n ic  b r a in -  
t i s s u e  v a c c in e s ,  a n d  s t r o n g ly  a d v o c a te d  th e  p r o d u c t io n  a n d  u s e  o f  in a c t iv a te d  c e l l -  
c u l tu r e  r a b ie s  v a c c in e s  in  b o th  d e v e lo p e d  a n d  d e v e lo p in g  c o u n t r ie s .  A f te r  e x p o s u r e ,  
p r e v e n t i o n  o f  i n f e c t io n  is  v i r tu a l ly  a s s u r e d  b y  im m e d ia te  t r e a tm e n t  o f  th e  w o u n d  a n d  
p o s t - e x p o s u r e  p r o p h y la x i s  w i th  o n e  o f  th e  r e c o m m e n d e d  r e g im e n s  o f  r a b ie s  
im m u n o g lo b u l in  ( R IG )  a n d  c e l l - c u l tu r e  v a c c in e s .  I f  c e l l - c u l tu r e  r a b ie s  v a c c in e  is  n o t  
a v a i la b le ,  b r a in - t i s s u e  v a c c in e  ( p r e f e r a b ly  s u c k l in g - m o u s e  b r a in  v a c c in e )  o f  p r o p e r  
p o te n c y  m a y  b e  a d m in is te r e d .  T h e r e  a r e  a s  y e t  n o  in e x p e n s iv e  v a c c in e s  a v a i la b le  f o r  
m a s s  p r e - e x p o s u r e  v a c c in a t io n  a n d  in d iv id u a l  p r e - e x p o s u r e  im m u n iz a t io n  s h o u ld  
th e r e f o r e  b e  c o n s id e r e d  f o r  a l l  p e r s o n s  a t  h ig h  r i s k  o f  e x p o s u r e .

2 .2 .1 .2  P r e -e x p o su r e  Im m u n iz a tio n
V a c c in e s  o f  c e l l - c u l tu r e  o r ig in  a r e  p r e f e r a b le  f o r  p r e - e x p o s u r e  im m u n iz a t io n  

o f  h u m a n s ,  s in c e  t h e y  a r e  s a fe r  a n d  m o r e  e f f e c t iv e  th a n  n e r v e - t i s s u e  v a c c in e s .
P re - e x p o s u r e  im m u n iz a t io n  s h o u ld  b e  o f f e r e d  to  p e r s o n s  a t  h ig h  r i s k  o f  

e x p o s u r e ,  s u c h  a s  l a b o r a to r y  s t a f f  w o r k in g  w i th  r a b ie s  v i ru s ,  v e t e r in a r ia n s ,  a n im a l  
h a n d le r s  a n d  w i ld l i f e  o f f ic e r s ,  a n d  o th e r  in d iv id u a ls  w h o  a r e  l iv in g  in  o r  t r a v e l l in g  t o  
a r e a s  w h e r e  r a b ie s  i s  e n d e m ic .

S u c h  im m u n iz a t io n  s h o u ld  p r e f e r a b ly  c o n s i s t  o f  th r e e  f u l l  in t r a m u s c u la r  
d o s e s  o f  t i s s u e - c u l tu r e  r a b ie s  v a c c in e  o f  p o te n c y  a t  le a s t  2 .5 I U  p e r  d o s e  g iv e n  o n  d a y s  
0 , 7  a n d  2 8 . ( A  f e w  d a y s ’ v a r ia t io n  is  n o t  im p o r t a n t . )  T h e  p r e s e n c e  o f  v i r u s ­
n e u t r a l iz in g  a n t ib o d ie s  in  v a c c in a te d  in d iv id u a ls  s h o u ld  b e  a s c e r ta in e d ,  w h e r e
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f e a s ib le ,  u s in g  s e ru m  s a m p le s  c o l le c t e d  1 -3  w e e k s  a f te r  th e  la s t  d o s e . F o r  a d u lt s ,  th e  
v a c c in e  s h o u ld  a lw a y s  b e  a d m in is t e r e d  in  th e  d e l to id  a r e a  o f  th e  a r m . F o r  y o u n g  
c h i ld r e n ,  th e  a n te r o la te r a l  a r e a  o f  th e  th ig h  is  a l s o  a c c e p ta b le .  T h e  g lu t e a l  a r e a  s h o u ld  
n e v e r  b e  u s e d  f o r  v a c c in e  in je c t io n s ,  s in c e  a d m in is t r a t i o n  in  th i s  a r e a  r e s u l t s  in  lo w e r  
n e u t r a l iz in g  a n t ib o d y  t i t r e s .

T is s u e - c u l tu r e  o r  p u r i f i e d  d u c k - e m b r y o  r a b ie s  v a c c in e s  o f  p o te n c y  a t  le a s t
2 .5  IU  p e r  d o s e  h a v e  b e e n  s h o w n  to  in d u c e  a d e q u a te  a n t ib o d y  t i t r e s  w h e n  c a r e f u l ly  
a d m in is t e r e d  in t r a d e r m a l ly  in  0 .1  m l  v o lu m e s  o n  d a y s  0 ,  7  a n d  2 8 . A f te r  
r e c o n s t i tu t io n  o f  th e  v a c c in e ,  th e  e n t i r e  v o lu m e  s h o u ld  b e  u s e d  a s  s o o n  a s  p o s s ib le .  
S e p a r a te  s y r in g e s  a n d  n e e d le s  m u s t  b e  u s e d  f o r  e a c h  d o s e .  I n t r a d e r m a l  a p p l i c a t io n  o f  
th e  v a c c in e  i s  o f  s p e c i a l  in te r e s t  in  a r e a s  w h e r e  e c o n o m ic  c o n s t r a in t s  l im i t  v a c c in e  
a v a i la b i l i ty .  H o w e v e r ,  p r e - e x p o s u r e  im m u n iz a t i o n  w i th  h u m a n  d ip lo id  c e l l  ( H D C )  
v a c c in e  a d m in is t e r e d  in t r a d e r m a l ly  s h o u ld ,  w h e n e v e r  p o s s ib le ,  b e  p e r f o r m e d  b e f o r e  
s ta r t in g  a n t im a la r ia l  p r o p h y la x i s ,  s in c e  v i r u s - n e u t r a l i z in g  a n t ib o d y  t i t r e s  h a v e  b e e n  
s h o w n  to  b e  lo w e r  in  p a t ie n t s  r e c e iv in g  c h lo r o q u in e  p h o s p h a te .  W h e n  th i s  is  n o t  
f e a s ib le ,  H D C  v a c c in e  s h o u ld  b e  a d m in is t e r e d  in t r a m u s c u la r ly .

P e r io d ic  b o o s t e r  in je c t io n s  a r e  r e c o m m e n d e d  f o r  p e r s o n s  a t  c o n t in u in g  r i s k  
o f  e x p o s u r e  to  r a b ie s .  T h e  f o l lo w in g  g u id e l in e s  a r e  r e c o m m e n d e d  f o r  d e te r m in in g  
w h e n  b o o s t e r s  s h o u ld  b e  a d m in is te r e d .

A l l  p e r s o n s  w h o  w o r k  w i th  l iv e  r a b ie s  v i r u s  in  a  d ia g n o s t ic ,  r e s e a r c h  o r  
v a c c in e  p r o d u c t io n  la b o r a to r y  s h o u ld  h a v e  a  s e r u m  s a m p le  t e s t e d  f o r  r a b ie s  v i r u s ­
n e u t r a l i z in g  a n t ib o d ie s  e v e r y  6  m o n th s  a n d  a  b o o s t e r  a d m in is te r e d  w h e n  th e  t i t r e  f e l ls  
b e lo w  0 .5  I U / m l  R e s p o n s ib le  a u th o r i t i e s  s h o u ld  e n s u r e  th a t  a ll s t a f f  a r e  p r o p e r ly  
im m u n iz e d .

A l l  o th e r  p e r s o n s  a t  c o n t in u in g  r i s k  o f  e x p o s u r e  to  r a b ie s  s h o u ld  h a v e  a  
s e r u m  s a m p le  te s t e d  f o r  r a b ie s  v i r u s - n e u t r a l i z in g  a n t ib o d ie s  e v e r y  y e a r ;  a  b o o s te r  
s h o u ld  b e  a d m in is t e r e d  w h e n  th e  t i t r e  f a l ls  b e lo w  0 .5 IU /m L

A  r a b ie s  v a c c in a t io n  p r e - e x p o s u r e  c e r t i f i c a t e  s h o u ld  b e  f i l l e d  in  a n d  g iv e n  to  
th e  v a c c in e e ,  in d ic a t in g  th e  ty p e  o f  v a c c in e  u s e d ,  th e  m a n u f a c tu r e r ,  lo t  n u m b e r ,  
s c h e d u le  u s e d ,  a n t ib o d y  t i t r e  ( i f  t e s t e d ) ,  a n d  a n y  a l l e r g ic  r e a c t io n s  th a t  m a y  h a v e  
o c c u r r e d .

2 .2 .1 .3  P o s t-e x p o su r e  T r e a tm e n t

2 .2 .1 .3 .1  G e n e r a l C o n s id e r a tio n s
T h é  c o m b in a t io n  o f  lo c a l  t r e a tm e n t  o f  th e  w o u n d ,  p a s s iv e  im m u n iz a t io n  

w i th  r a b ie s  im m u n o g lo b u l in s  ( R I G )  a n d  v a c c in a t io n  is  r e c o m m e n d e d  f o r  a l l  s e v e r e  
e x p o s u r e s  ( c a te g o r y  I I I )  to  r a b ie s .  P r o m p t  a n d  th o r o u g h  c le a n s in g  o f  th e  w o u n d ,  a n d  
a d m in is t r a t io n  o f  p u r i f i e d  e q u in e  o r  h u m a n  r a b ie s  im m u n o g lo b u l in s  ( E R I G  o r  H R I G )  
a n d  c e l l - c u l tu r e  r a b ie s  v a c c in e  im m e d ia te ly  a f te r  e x p o s u r e  v i r tu a l ly  g u a r a n te e  
c o m p le te  p r o te c t io n ,  a n d  th e  r i s k  o f  p o s t - e x p o s u r e  t r e a tm e n t  c o m p l ic a t io n s  is  m u c h  
lo w e r  th a n  w i th  b r a in - t i s s u e  v a c c in e s .  P r e g n a n c y  a n d  in fa n c y  a r e  n e v e r  
c o n t r a in d ic a t io n s  to  p o s t - e x p o s u r e  r a b ie s  v a c c in a t io n .  S in c e  p r o lo n g e d  in c u b a t io n  
p e r io d s  h a v e  b e e n  n o te d ,  p e r s o n s  w h o  p r e s e n t  f o r  e v a lu a t io n  a n d  t r e a tm e n t  e v e n  
m o n th s  a f te r  h a v in g  b e e n  b i t t e n  s h o u ld  b e  d e a l t  w i th  I  t h e  s a m e  m a n n e r  a s  i f  th e  
c o n ta c t  o c c u r r e d  r e c e n t ly .

F a c to r s  t h a t  s h o u ld  b e  c o n s id e r e d  I d e c id in g  w h e th e r  o r  n o t  to  in i t i a te  p o s t ­
e x p o s u re  t r e a tm e n t  a re :

-  t h e  n a tu r e  o f  th e  c o n ta c t ;
-  t h e  p r e s e n c e  o f  r a b ie s  in  th e  a r e a  w h e r e  th e  c o n ta c t  o c c u r r e d  o r
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f r o m  w h ic h  th e  a n im a l  in v o lv e d  c a m e ;

- th e  s p e c ie s  o f  t h e  a n im a l  in v o lv e s ;
- th e  v a c c in a t io n  a n d  c l in ic a l  s ta tu s  o f  th e  a n im a l  in v o lv e d ,  th e
ty p e  o f  v a c c in e  u s e d  a n d  th e  a v a i la b i l i ty  o f  th e  a n im a l  f o r  o b s e r v a t io n ;

-  t h e  r e s u l t s  o f  la b o r a to r y  t e s t in g  o f  th e  a n im a l  f o r  r a b ie s ,  i f  a v a i la b le .
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  t h a t  b i te s  a  p e r s o n  m a y  o r  m a y  n o t  j u s t i f y  

th e  in i t i a t io n  o f  t r e a tm e n t ,  d e p e n d in g  o n  th e  p e r c e iv e d  r is k . I f  th e  a n im a l  in v o lv e d  is  a  
r e c o g n iz e d  r a b ie s  v e c t o r  in  th e  a r e a  w h e r e  th e  c o n ta c t  o c c u r r e d ,  in i t i a t io n  o f  t r e a tm e n t  
s h o u ld  n e v e r  a w a i t  t h e  r e s u l t s  o f  l a b o r a to r y  d i a g n o s is .  I f  th e  a n im a l  is  s u s p e c te d  o f  
b e in g  r a b id ,  im m e d ia te  e u th a n a s ia  a n d  la b o r a to r y  e x a m in a t io n  o f  th e  b r a in  s h o u ld  b e  
p e r f o r m e d . W o u n d  t r e a tm e n t  m u s t  b e  c o m p le te d  a n d  s e r u m  a n d  v a c c in e  th e r a p y  
in s t i t u te d  a s  s o o n  a s  p o s s ib l e  a f te r  a n y  e x p o s u r e .  I f  th e  s p e c ie s  in v o lv e d  is  u n l ik e ly  to  
b e  in f e c t e d  w i th  r a b ie s ,  t r e a tm e n t  m a y  b e  d e f e r r e d  p e n d in g  th e  o u tc o m e  o f  l a b o r a to r y  
t e s t in g  p r o v id e d  t h a t  d i a g n o s i s  c a n  b e  m a d e  w i th in  4 8  h o u r s .  A  r e p o r t  f r o m  a  r e l ia b le  
l a b o r a to r y  in d ic a t in g  a  n e g a t iv e  r e s u l t  u s u a l ly  ju s t i f i e s  c e s s a t io n  o f  t r e a tm e n t .

I f  th e  a n im a l  in v o lv e d  is  a  d o g  o r  c a t ,  i t  s h o u ld  b e  k e p t  u n d e r  o b s e r v a t io n ,  
p r e f e r a b ly  u n d e r  v e t e r in a r y  s u p e r v is io n ,  f o r  1 0  d a y s . T r e a tm e n t  m a y  b e  d i s c o n t in u e d  
i f  th e  d o g  o r  c a t  r e m a in s  h e a l th y  d u r in g  th i s  p e r io d .  T h e  C o m m i t te e  s u g g e s te d ,  
h o w e v e r ,  t h a t  p e o p le  in  c o n ta c t  w i th  a n im a ls  o th e r  t h a n  c a ts  a n d  d o g s  th a t  a r e  
s u s p e c te d  o f  b e in g  r a b id  s h o u ld  r e c e iv e  f u l l  p o s t - e x p o s u r e  t r e a tm e n t  u n le s s  th e  a n im a l  
is  a v a i la b le  a n d  c a n  b e  k i l l e d  h u m a n e ly  a n d  e x a m in e d  f o r  r a b ie s  in  a  r e l ia b le  
l a b o r a to r y  im m e d ia te ly .

2 .2 .1 .3 .2  L o c a l T r e a tm e n t  o f  W o u n d s
T h e  C o m m i t te e  e m p h a s iz e d  th e  im p o r ta n c e  o f  p r o m p t  lo c a l  t r e a tm e n t  o f  a l l  

b i te  w o u n d s  a n d  s c r a tc h e s  t h a t  m a y  b e  c o n ta m in a te d  w i th  r a b ie s  v i ru s ,  e v e n  i f  th e  
p e r s o n  p r e s e n t s  a f te r  a  p r o lo n g e d  p e r io d .

R e c o m m e n d e d  f i r s t - a id  p r o c e d u r e s  a r e  im m e d ia te  th o r o u g h  f lu s h in g  a n d  
w a s h in g  o f  th e  w o u n d  w i th  s o a p  a n d  w a te r ,  d e te r g e n t  o r  o th e r  s u b s ta n c e s  o f  p r o v e n  
le th a l  e f f e c t  o n  r a b ie s  v i ru s .  P e o p le  w h o  liv e  in  r a b ie s - in f e c te d  a r e a s  s h o u ld  b e  
e d u c a te d  in  s im p le  lo c a l  w o u n d  t r e a tm e n t  a n d  w a r n e d  n o t  to  u s e  p r o c e d u r e s  th a t  m a y  
f u r th e r  c o n ta m in a te  th e  w o u n d s .  I f  p o s s ib le ,  s u tu r in g  o f  w o u n d s  s h o u ld  b e  a v o id e d ;  
h o w e v e r ,  i f  s u tu r in g  is  n e c e s s a r y ,  a n t i - r a b ie s  im m u n o g lo b u l in  s h o u ld  b e  in f i l t r a te d  
a r o u n d  th e  w o u n d .  O th e r  t r e a tm e n t s ,  s u c h  a s  a d m in is t r a t io n  o f  a n t ib io t i c s  o r  a n t i ­
te t a n u s  p r o c e d u r e s ,  w h e n  in d ic a te d ,  s h o u ld  f o l lo w  th e  lo c a l  t r e a tm e n t .1

2 .2 .1 .3 .3  A d m in is tr a t io n  o f  R a b ie s  Im m u n o g lo b u lin
R a b ie s  im m u n o g lo b u l in  ( R I G )  s h o u ld  b e  g iv e n  f o r  ฟ ! c a te g o r y  I I I  

e x p o s u r e s ,  i r r e s p e c t iv e  o f  th e  in te r v a l  b e tw e e n  e x p o s u r e  a n d  b e g in n in g  o f  t r e a tm e n t .  
T w o  k in d s  o f  r a b ie s  a n t ib o d y  p r e p a r a t io n s  m a y  b e  u s e d :  h u m a n  r a b ie s  
im m u n o g lo b u l in  ( H R I G )  a n d  e q u in e  r a b ie s  im m u n o g lo b u l in  ( E R I G ) .  A  s k in  t e s t  m u s t  
b e  p e r f o r m e d  p r io r  t o  th e  a d m in is t r a t i o n  o f  E R I G . A s  m u c h  a s  p o s s ib l e  o f  th e  
r e c o m m e n d e d  d o s e  (2 0  I U /k g  o f  b o d y  w e ig h t  o f  H R I G  o r  4 0  I U /k g  o f  b o d y  w e ig h t  o f  
E R I G )  s h o u ld  b e  in f i l t r a te d  a r o u n d  th e  w o u n d s  i f  a n a to m ic a l ly  f e a s ib le .  T h e  
r e m a in d e r  s h o u ld  b e  a d m in is t e r e d  in t r a m u s a i l a r l y  ( in to  th e  g lu te a l  r e g io n )  in  a  s in g le  
d o s e  a n d  f o l lo w e d  b y  a  c o m p le te  c o u r s e  o f  v a c c in e .

R a b ie s  im m u n o g lo b u l in  o f  h u m a n  o r ig in  ( H R I G )  is  a v a i la b le  in  s o m e  
c o u n t r ie s ;  h o w e v e r ,  i t  is  e x p e n s iv e  a n d  o n ly  l im i te d  a m o u n ts  a r e  a v a i la b le .

R a b ie s  im m u n o g lo b u l in  o f  e q u in e  o r ig in  ( E R I G )  is  a v a i la b le  in  m a n y  
c o u n t r ie s  a n d  is  c o n s id e r a b ly  c h e a p e r  th a n  H R IG . M o s t  o f  th e  c u r r e n t ly  a v a i la b le
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p r e p a r a t io n s  o f  E R I G  a r e  h ig h ly  p u r i f i e d  a n d  q u i te  s a fe ;  h o w e v e r ,  a  s k in  t e s t  s h o u ld  
a lw a y s  b e  c a r r ie d  o u t  p r io r  to  i ts  u s e .

2 .2 .1 .3 .4  V a c c in e  A d m in is tr a tio n
T h e  v a c c in a t io n  s c h e d u le  r e c o m m e n d e d  in  a  g iv e n  s i tu a t io n  d e p e n d s  o n  th e  

ty p e  a n d  p o te n c y  o f  t h e  v a c c in e  a v a i la b le .
B r a in - t i s s u e - d e r iv e d  v a c c in e s
T h e  C o m m it te e  d id  n o t  r e c o m m e n d  a n y  p a r t i c u la r  v a c c in a t io n  s c h e d u le .  I n  

c o u n t r ie s  w h e r e  b r a in - t i s s u e  v a c c in e s  a r e  u s e d ,  th e  n a t io n a l  a u th o r i t i e s  s h o u ld  
r e c o m m e n d  a  s c h e d u le  o f  im m u n iz a t io n  th a t  h a s  b e e n  s h o w n  to  in d u c e  a n d  a d e q u a te  
le v e l  o f  p r o te c t io n .

T is s u e -c u ltu r e  r a b ie s  v a c c in e s  o r  p u r i f i e d  d u c k -e m b r y o  v a c c in e
T h e  c o m p a n y  o f  th e s e  v a c c in e s  s h o u ld  b e  o f  a t  le a s t  2 .5  I U  p e r  s in g le  h u m a n  

d o s e .  A l l  t h e s e  v a c c in e s  a r e  c o n s id e r e d  e q u a l ly  s a f e  a n d  e f f e c t iv e  w h e n  u s e d  p r o p e r ly .  
T h e y  s h o u ld  b e  a p p l ie d  a c c o rd in g  to  th e  f o l lo w in g  s c h e d u le s :

I n tr a m u s c u la r  s c h e d u le s
O n e  d o s e  o f  v a c c in e  s h o u ld  b e  a d m in is t e r e d  o n  d a y s  0 , 3 ,  7 ,  1 4  a n d  3 0 . A l l  

in t r a m u s c u la r  in je c t io n s  m u s t  b e  g iv e n  in to  th e  d e l to id  r e g io n  o r ,  in  s m a l l  c h i ld re n ,  
in to  th e  a n te r o la te r a l  a r e a  o f  th e  th ig h  m u s c le .  V a c c in e  s h o u ld  n e v e r  b e  a d m in is t e r e d  
in  th e  g lu t e a l  r e g io n .

I n  th e  a b b r e v ia t e d  m u l t i s i t e  s c h e d u le ,  th e  2 -1 -1  r e g im e n , o n e  d o s e  is  g iv e n  in  
th e  r ig h t  a r m  a n d  o n e  d o s e  in  th e  le f t  a r m  a t  d a y  0 , a n d  o n e  d o s e  a p p l ie d  
in t r a m u s c u la r ly  in  th e  d e l to id  r e g io n  o n  d a y s  7  a n d  2 1 . T h e  2 -1 -1  s c h e d u le  in d u c e s  a n  
e a r ly  a n t ib o d y  r e s p o n s e  a n d  m a y  b e  p a r t i c u la r ly  e f f e c t iv e  w h e n  p o s t - e x p o s u r e  
t r e a tm e n t  d o e s  n o t  in c lu d e  a d m in is t r a t io n  o f  r a b ie s  im m u n o g lo b u l in .

I n tr a d e r m a l  s c h e d u le
O n e  d o s e  (0 .1  m l)  s h o u ld  b e  g iv e n  a t  e a c h  o f  tw o  s ite s , e i th e r  th e  f o r e a r m  o r  

th e  u p p e r  a rm , o n  d a y s  0 ,  3 a n d  7  a n d  o n e  d o s e  a t  o n e  s i te  o n  d a y s  3 0  a n d  9 0 . T h is  
r e g im e n  c o n s id e r a b ly  lo w e r s  th e  c o s t  o f  v a c c in a t io n  a g a in s t  r a b ie s ,  a s  t h e  to ta l  
v o lu m e  o f  v a c c in e  r e q u i r e d  is  m u c h  le s s  th a n  th a t  r e q u i r e d  f o r  in t r a m u s c u la r  
r e g im e n s .  S e p a r a te  s y r in g e s  a n d  n e e d le s  m u s t  b e  u s e d  f o r  e a c h  d o s e .  I n t r a d e r m a l  
in je c t io n s  s h o u ld  b e  a d m in is te r e d  o n ly  b y  s ta f f s  w h o  h a v e  b e e n  t r a in e d  in  th is  
te c h n iq u e .  V a c c in e  v i a l s  s h o u ld  b e  s to r e d  b e tw e e n  4°c a n d  8°c a f t e r  r e c o n s t i tu t io n  
a n d  th e  to ta l ,c o n te n t s  s h o u ld  b e  u s e d  a s  s o o n  a s  p o s s ib le .

2 .2 .2  N a tio n a l P r o g r a m m e s  fo r  th e  C o n tr o l o f  R a b ie s  in  D o g s

2 .2 .2 .1  In tr o d u c tio n
I n  o v e r  8 0  c o u n t r ie s ,  r a b ie s  is  s t i l l  p r e v a le n t  in  i t s  m o s t  d a n g e r o u s  r e s e r v o i r ,  

th e  d o g  p o p u la t io n .  E a c h  y e a r  a p p r o x im a te ly  4  m i l l io n  p e o p le  in  th e s e  a r e a s  r e c e iv e  
t r e a tm e n t  a f te r  e x p o s u r e  to  r a b ie s  a n d  o v e r  3 0 ,0 0 0  p e o p le  d ie  a f t e r  b e in g  b i t t e n  b y  
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 ,  t h e  v i ru s  is  t r a n s m i t t e d  f o r m  
d o g s ,  a n d  o v e r  9 0 %  o f  p e o p le  w h o  r e c e iv e  r a b ie s  p o s t - e x p o s u r e  t r e a tm e n t  l iv e  in  
a r e a s  o f  c a n in e  r a b ie s .

E f f e c t iv e  v e te r in a r y  v a c c in e s  t h a t  p r o v id e  a  c o n s id e r a b le  d u r a t io n  o f  
im m u n i ty  h a v e  b e e n  d e v e lo p e d ;  h o w e v e r ,  m e c h a n is m s  to  e n s u re  th e i r  w o r ld w id e  
a v a i la b i l i ty  s t i l l  n e e d  to  b e  d e f in e d .

U p  to  th e  1 9 6 0 s , a n  in c re a s in g  n u m b e r  o f  c o u n t r ie s  r e p o r t e d  th e  e l im in a t io n  
o f  c a n in e  r a b ie s  r e s e r v o i r s  f r o m  th e i r  t e r r i to r ie s .  W i th  th e  e x c e p t io n  o f  a  f e w  a r e a s  in  
L a t i n  A m e r ic a ,  th e  C a r ib b e a n  a n d  E u r o p e ,  th is  p r o c e s s ,  h o w e v e r ,  c a m e  to  a  s ta n d s t i l l
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u n t i l  th e  1 9 8 0 s , w h e n  a  n u m b e r  o f  s u c c e s s f u l  f ie ld  p r o je c ts  w e r e  in i t i a te d  o r  
r e a c t iv a te d  u n d e r  th e  a e g is  o f  W H O .

C a n in e  r a b ie s  is  a lm o s t  e n t i r e ly  l im i te d  to  d e v e lo p in g  c o u n t r ie s .  C o n tr o l  
m e a s u r e s  s u c h  a s  c o n f in e m e n t  o f  d o g s  o n  o w n e r s ’ p r e m is e s ,  c a p tu r e  a n d  r e m o v a l ,  a n d  
d o g  p o p u la t io n  c o n t r o l  h a v e  w id e ly  f a i le d  to  b e  a d o p te d  a n d  m a in ta in e d  in  th e s e  
c o u n t r ie s .  M u c h  o f  th e  p r o b le m  h a s  b e e n  in  f a i lu re  to  u n d e r s ta n d  th e  r e la t io n s h ip  o f  
d o g s  to  th e  s o c ie ty ,  a n d  a t t e m p ts  to  im p o s e  r a b ie s  c o n t r o l  a p p r o a c h e s  th a t  h a v e  b e e n  
s u c c e s s f u l  in  m a n y  d e v e lo p e d  c o u n t r ie s .  H o w e v e r ,  d o g  p o p u la t io n  im m u n iz a t io n  
p r o g r a m m e s  a d a p te d  to  th e  s o c ia l  s t r u c tu r e  a r e  n o w  f e a s ib le  a n d  a r e  b e in g  d e v e lo p e d  
in  s e v e ra l  c o u n t r ie s .  I n  o r d e r  to  r e a c h  a  h ig h  p r o p o r t io n  o f  th e  d o g  p o p u la t io n ,  s u c h  
p r o g ra m m e  m u s t  b e  b a s e d  o n  th e  lo c a l  e c o lo g y  o f  th e  d o g  p o p u la t io n ,  o n  
u n d e r s ta n d in g  o f  th e  lo c a l  s o c ie ty ,  o n  c o o r d in a t io n  o f  th e  r e la te d  s e c to r s  o f  s o c ie ty  
a n d  o n  c u l tu r a l ly  a d a p te d  e d u c a t io n  f o r  th e  c o n t r o l  o f  r a b ie s .  D o g  e l im in a t io n  
p r o g ra m m e s  b y  th e m s e lv e s  a r e  n o t  e f f e c t iv e  in  r a b ie s  c o n tr o l .

ร ณ d ie s  c o o r d in a te d  b y  W H O  o n  d o g  p o p u la t io n s  h a v e  s h o w n  th a t ,  in  p a r t s  
o f  N o r th  A f r ic a ,  L a t in  A m e r ic a  a n d  A s ia ,  u p  to  7 5 %  o f  th e  to ta l  d o g  p o p u la t io n  is  
a c c e s s ib le  to  p a r e n te r a l  im m u n iz a t io n .  T h is  is  u s u a l ly  h ig h  e n o u g h  t o  b r e a k  th e  r a b ie s  
t r a n s m is s io n  c y c le .

T h e  C o m m it te e  r e c o g n iz e d  th e  s ig n i f ic a n t  r e d u c t io n  in  th e  n u m b e r  o f  h u m a n  
d e a th s  d u e  to  r a b ie s  a c h ie v e d  b y  th e  P A H O /A M R O  c o o r d in a te d  p r o g r a m m e  f o r  th e  
e l im in a t io n  o f  u r b a n  r a b ie s  in  th e  A m e r ic a s  s in c e  i t s  in c e p t io n  in  1 9 8 3 , a s  w e l l  a s  b y  
th e  A G F U N D .W H O  c o o r d in a te d  p r o g r a m m e  f o r  th e  c o n t r o l  o f  h u m a n  a n d  c a n in e  
r a b ie s  in  d e v e lo p in g  c o u n t r ie s  d u r in g  th e  p e r io d  1 9 8 5 -1 9 8 8 . R a b ie s  h a s  b e e n  
s p re a d in g  t h r o u g h  c a n in e  p o p u la t io n s  in  w id e  a r e a s  o f  s u b - S a h a r a n  A f r i c a  d u r in g  th e  
p a s t  tw o  d e c a d e s  a n d  is  b e c o m in g  m o r e  c o m m o n  in  o th e r  c o n t in e n ts  w i th  in c r e a s in g  
u r b a n iz a t io n ,  d e n s i ty  a n d  m o b i l i ty  o f  h u m a n  p o p u la t io n s .  C o n tr o l  p r o g r a m m e s  a r e  
in a d e q u a te  in  th e  a b s e n c e  o f  c o m p r e h e n s iv e  s c h e m e s  a im in g  a t  th e  e l im in a t io n  o f  th e  
d is e a s e . T h e  n u m b e r  o f  p e r s o n s  r e q u e s t in g  p o s t - e x p o s u r e  r a b ie s  t r e a tm e n t  is  a ls o  
in c re a s in g ;  in  s o m e  c o u n t r ie s  it  h a s  a lm o s t  d o u b le d  o v e r  th e  p a s t  1 0  y e a r s .  T h is  
in c re a s e  m  d e m a n d  is  m a in ly  d u e  to  g r e a te r  p u b l ic  a w a r e n e s s  r e g a r d in g  th e  s a f e ty  a n d  
p o te n c y  o f  r a b ie s  v a c c in e s  a n d  im m u n o g lo b u l in s ,  to g e th e r  w i th  a  lo w e r in g  o f  th e  
c o s t s  o f  th e s e  p r o d u c t s .

T h e  s o c ia l  a n d  e c o n o m ic  s ig n i f ic a n c e  o f  p o s t - e x p o s u r e  t r e a tm e n t  is  o f te n  
o v e r lo o k e d  b y  n a t io n a l  a u th o r i t ie s  in  a r e a s  w h e r e  th e  n u m b e r  o f  h u m a n  r a b ie s  d e a th s  
h a s  b e c o m e  n e g l ig ib le ,  b u t  w h e r e  p o s t - e x p o s u r e  t r e a tm e n ts  r e m a in  a t  a  h ig h  le v e l .

T h e r e  a r e  th r e e  b a s ic  e le m e n ts  to  a n y  p r o g r a m m e  f o r  th e  c o n t r o l  o f  r a b ie s  in  
d o g s  a n d  o th e r  d o m e s t ic a te d  a n im a ls .  T h e i r  p r io r i t ie s  w i l l  d e p e n d  o n  th e  s o c ia l ,  
c u l tu ra l ,  a n d  e c o n o m ic  f a c to r s  p r e v a i l in g  in  e a c h  r e g io n ,  c o u n t r y  o r  c o m m u n ity .  T h e  
b a s ic  e le m e n ts  a r e  ( a )  e p id e m io lo g ic a l  s u r v e i l la n c e  ( s e c t io n  9 .2 ) ;  (b )  im m u n iz a t io n  
( s e c t io n  9 .3 ) ;  a n d  ( c )  d o g  c o n t r o l  ( s e c t io n  9 .4 ) .  T h e y  w i l l  r e q u i r e  c o m m u n i ty  
p a r t i c ip a t io n ,  m a n a g e r ia l  s k i l ls  a n d  le g is la t io n .  F u r th e r  te c h n ic a l  a n d  m a n a g e r i a l  
in f o r m a t io n  f o r  p la n n in g ,  im p le m e n t in g  a n d  e v a lu a t in g  n a t io n a l  p r o g r a m m e s  f o r  th e  
c o n t r o l  o f  r a b ie s  in  d o g s  m  g iv e n  in  A n n e x  4 .

2 .2 .2 .2  E p id e m io lo g ic a l S u r v e illa n c e
S u r v e i l la n c e  o f  r a b ie s  is  t h e  b a s i s  o f  a n y  p r o g r a m m e  f o r  r a b ie s  c o n tr o l .  

E p id e m io lo g ic a l  d a t a  s h o u ld  b e  c o l le c t e d ,  e v a lu a te d ,  p r o c e s s e d  a n d  m a p p e d  w h e n e v e r  
p o s s ib le  a n d  d i s s e m in a te d  r a p id ly .  S u c h  d a t a  a r e  e s s e n t ia l  b o th  to  p h y s ic ia n s  in  
d e c id in g  w h e th e r  to  in i t ia te  p o s t - e x p o s u r e  t r e a tm e n t  a n d  to  v e te r in a r ia n s  m  d e c id in g  
w h a t  m e a s u r e s  to  a d o p t  to w a r d s  th e  a n im a l  r e s p o n s ib l e  f o r  th e  c o n ta c t .
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T h is  in f o r m a t io n  is  a ls o  r e q u i r e d  f o r  p la n n in g ,  o r g a n iz in g  a n d  im p le m e n t in g  

r a b ie s  c o n t r o l  p r o g r a m m e s .
T h e  s u r v e i l la n c e  o f  r a b ie s  h a s  a t  p r e s e n t  r e a c h e d  a  s a t i s f a c to r y  s ta n d a r d  in  

o n ly  a  f e w  c o u n t r ie s  a n d  t h i s  h a s  a  d i r e c t  b e a r in g  o n  th e  t r e a tm e n t  o f  e x p o s e d  p e r s o n s  
a n d  o n  r a b ie s  c o n t r o l  a c t iv i t i e s  in  a n im a ls .  N a t io n a l  a u th o r i t ie s  s h o u ld  b e  e n c o u r a g e d  
to  c o l le c t  m o r e  s y s t e m a t ic a l ly  th e  a v a i la b le  d a t a  o n  r a b ie s ,  in c lu d in g  c l in ic a l  r e c o r d s ,  
a n d  to  e n s u r e  r a p id  e x c h a n g e  o f  in f o r m a t io n ,  a f te r  c o l la t io n  a n d  p r o c e s s in g ,  b e tw e e n  
d i f f e r e n t  a d m in is t r a t iv e  s e c to r s  a n d  le v e ls .  T h is  w o u ld  p e r m i t  t h e m  to  a n a ly z e  th e  
e p id e m io lo g y  o f  r a b ie s  in  t h e i r  a r e a ,  to  p l a n  a p p r o p r ia te  c o n t r o l  p r o c e d u r e s  a n d  to  
p a s s  th e  a p p r o p r ia te  in f o r m a t io n  to  a u th o r i t ie s  in  o th e r  c o u n t r ie s .  N a t io n a l  a u th o r i t ie s  
s h o u ld  b e  a w a r e  th a t ,  e v e n  in  a r e a s  w h e r e  l a b o r a to r y  s u p p o r t  is  in a d e q u a te  o r  la c k in g , 
v a lu a b le  in f o r m a t io n  c a n  s t i l l  b e  o b ta in e d  f r o m  c l in ic a l  o b s e r v a t io n s .  C o u n tr i e s  a r e  
u r g e d  to  a d o p t  o r  e s ta b l i s h  r e g io n a l  a n d  in te r n a t io n a l  s y s te m s  o f  r a b ie s  r e p o r t in g  ( s e e  
s e c t io n  1 2 .1 ) .  I n te r n a t io n a l  c o l la b o r a t io n  in  s u r v e i l la n c e  is  p a r t i c u la r ly  im p o r ta n t ,  
e s p e c ia l ly  f o r  th e  in v e s t i g a t io n  o f  r a b ie s  o u tb r e a k s  a n d  id e n t i f i c a t io n  o f  th e  r a b ie s  
v i r u s  s t r a in s  in v o lv e d ,  in  v i e w  o f  in c r e a s e d  in te r n a t io n a l  t r a v e l  a n d  t r a n s f e r  o f  
a n im a ls .

2 .2 .2 .3  M a ss  P a r e n te r a l V a c c in a t io n  C a m p a ig n s
M a s s  c a n in e  v a c c in a t io n  c a m p a ig n s  h a v e  b e e n  th e  m o s t  im p o r t a n t  m e a s u r e  

a p p l ie d  f o r  c o n t r o l l in g  r a b ie s  in  d e v e lo p in g  c o u n t r ie s .  A t  le a s t  7 5 %  o f  th e  d o g  
p o p u la t io n  in  e a c h  c o m m u n i ty  s h o u ld  b e  v a c c in a te d  w i th in  a  m o n th .  I n  a r e a s  w h e r e  
th e  d o g  p o p u la t i o n  tu r n o v e r  i s  r a b id ,  it  m a y  b e  n e c e s s a r y  to  c a r r y  o u t  a  m a s s  
v a c c in a t io n  c a m p a ig n  e a c h  y e a r .  H o w e v e r ,  i f  th e  e f f e c t iv e  im m u n e  p e r io d  o f  th e  
v a c c in e  is  lo n g e r  a n d  th e  s y s t e m  f o r  id e n t i f y in g  v a c c in a te d  d o g s  c a n  b e  t r u s t e d  to  la s t  
m o r e  th a n  o n e  y e a r ,  th e  a d v a n ta g e  o f  v a c c in a t in g  o n ly  th e  d o g s  e n te r in g  th e  
p o p u la t i o n  a f te r  t h e  la s t  c a m p a ig n  s h o u ld  b e  c o n s id e r e d ,  w i th  r e v a c c in a t io n  o f  d o g s  
v a c c in a te d  d u r in g  th e  la s t  c a m p a ig n  a t  in te r v a ls  o f  a b o u t  2  y e a rs .

I n  o r d e r  t o  p la n ,  e x e c u te  a n d  e v a lu a te  a  m a s s  v a c c in a t io n  c a m p a ig n ,  a n d  
e s t im a te  o f  t h e  d o g  p o p u la t i o n  is  r e q u i r e d  ( s e e  A n n e x  4 ) .  I f  p o s s ib le ,  a  c e n s u s  o r  a  
s tu d y  b a s e d  o n  a  s a m p le  o f  t h e  d o g  p o p u la t io n  s h o u ld  b e  c a r r ie d  o u t  b e f o r e  s ta r t in g  
th e  c a m p a ig n  o r  in  c o n n e c t io n  w i th  th e  f i r s t  p h a s e  o f  th e  c a m p a ig n .

F o r  m a s s  c a n in e  v a c c in a t io n  c a m p a ig n s ,  th e  u s e  o f  in a c t iv a te d  r a b ie s  v a c c in e  
is  r e c o m m e n d e d .  T h e  m a n a g e m e n t  o f  in a c t iv a te d  v a c c in e  in  th e  f ie ld  is  e a s ie r  th a n  
th a t  o f  l iv e  v a c c in e ,  s in c e  it  i s  le s s  s e n s i t iv e  to  c h a n g e s  in  t e m p e r a tu r e .  F u r th e r m o r e ,  
a c c id e n ts  o f  S e lf - in o c u la t io n  d o  n o t  r e p r e s e n t  a n y  r i s k  f o r  th e  v a c c in a to r .

W i th  in a c t iv a te d  v a c c in e ,  a l l  d o g s  a n d  c a ts  t a k e n  to  th e  v a c c in a to r  s h o u ld  b e  
v a c c in a te d ,  r e g a r d le s s  o f  t h e i r  a g e , w e ig h t  o r  s ta te  o f  h e a l th .  P u p p ie s  le s s  t h a n  3 
m o n th s  o ld  s h o u ld  b e  g iv e n  a  v a c c in e  b o o s t e r  a t  6  m o n th s  o f  a g e . F o r  l iv e  v a c c in e s  in  
p a r t i c u la r ,  th e  m a n u f a c tu r e r s ’ in s t r u c t io n s  s h o u ld  b e  s t r ic t ly  f o l lo w e d . ( S e e  A n n e x  4  
f o r  p a r e n te r a l  v a c c in a t io n  o f  o th e r  a n im a l  s p e c ie s .)

T h e  u s e  o f  c o lo u r e d  t a g s  o r  c o lo u r e d  p l a s t ic  c o l la r s  in d iv id u a l ly  a d ju s te d  to  
e a c h  d o g  h a s  p r o v e d  u s e f u l  i n  id e n t i f y in g  v a c c in a te d  d o g s  a n d  h a s  c o n t r ib u te d  to  th e  
s u c c e s s  o f  v a c c in a t io n  c a m p a ig n s  b y  m o t iv a t in g  o w n e r s  to  t a k e  th e i r  p e t s  f o r  
v a c c in a t io n .  I t  h a s  a ls o  b e e n  u s e f u l  in  e v a lu a t in g  th e  v a c c in a t io n  c o v e r a g e  r a te ,  
p a r t i c u la r ly  d u r in g  th e  in i t i a l  p h a s e  o f  t h e  c a m p a ig n .

T h r e e  b a s i c  a p p r o a c h e s  h a v e  b e e n  u s e d ,  e i th e r  a lo n e  o r  i n  c o m b in a t io n ,  in  
c a r r y in g  o u t  m a s s  v a c c in a t io n  c a m p a ig n s :  h o u s e - to - h o u s e  v is i ts ,  f ix e d  v a c c in a t io n  
p o s ts ,  a n d  m o b i le  c l in ic s .  T h e  c h o ic e  o f  a p p r o a c h  w i l l  d e p e n d  o n  th e  s p e c i f ic  
c o m m u n i ty  a n d  th e  d e c i s io n  s h o u ld  b e  t a k e n  a t  th e  lo c a l  le v e l.
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R e s e a r c h  c a r r ie d  o u t  b y  W H O  b e tw e e n  1981  a n d  1 9 8 8  a s  p a r t  o f  th e  
A G F U N D /W H O  p r o je c t  f o r  th e  c o n t r o l  o f  h u m a n  a n d  c a n in e  r a b ie s  in  d e v e lo p in g  
c o u n t r ie s  r e v e a le d  th a t :

-  w h e th e r  o w n e d  o r  n o t ,  v e r y  f e w  d o g s  ( g e n e r a l ly  le s s  t h a n  1 0 -1 5 %  o f  th e  
d o g  p o p u la t io n )  a r e  a b le  t o  a v o id  b e in g  c a u g h t ;

-  d o g  r e m o v a l  p r o g r a m m e s  ( in  w h ic h  s t r a y  d o g s  a r e  c a p tu r e d  a n d  h u m a n e ly  
k i l le d )  a r e  in e f f e c t iv e ,  a s  w e l l  a s  c o s t ly ;

- v a c c in a t io n  c o v e r a g e  r a te s  o f  7 5 %  o r  h ig h e r  c a n  b e  a t t a in e d ,  a l th o u g h  th is  
r e q u i r e s  s p e c ia l  e f f o r t s  in  m o b i l i z in g  c o m m u n i ty  p a r t i c ip a t io n ,  c o n d u c t in g  h e a l th  
s y s te m s  r e s e a r c h  a n d  p r o v id in g  s u p p o r t  s e rv ic e s  f o r  v a c c in a t io n  c a m p a ig n s  (2 3 ) .

H ig h  v a c c in a t io n  c o v e r a g e  w a s  a t t a in e d  t h r o u g h  s t r a te g ie s  c o n s is t in g  o f  
w e l l - d e s ig n e d  s h o r t - t e r m  e d u c a t io n a l  c a m p a ig n s ,  m a s s  d o g  v a c c in a t io n  a n d  m a r k in g ,  
f o l lo w e d  a  f e w  d a y s  a l t e r  b y  v a c c in a t io n  o f  d o g s  th a t  w e r e  m is s e d  d u r in g  th e  f i r s t  
c a m p a ig n .  I n  s o m e  c o u n t r ie s  th i s  w a s  c o m b in e d  w i th  th e  r e m o v a l  o f  u n m a r k e d  d o g s .  
I n  o th e r s ,  a d e q u a te  p o p u la t io n  c o v e r a g e  w a s  a c h ie v e d  w i th o u t  d o g  m a r k in g  o r  a  
s e c o n d  r o u n d  o f  v a c c in a t io n .  I n f o r m a t io n a l  c a m p a ig n s  a n d  in v o lv e m e n t  o f  th e  
c o m m u n i ty  in  p l a n n in g  a n d  c a r r y in g  o u t  th e s e  p r o g r a m m e s  w e r e  m a jo r  f a c to r s  in  th e i r  
s u c c e s s  ( s e e  A n n e x  4 )7

F ix e d  v a c c in a t io n  p o in t s  o r  m o b i le  c l in ic s  s h o u ld  b e  s i t u a te d  w i th in  th e  
c o m m u n i t i e s  o r  n e ig h b o r h o o d s  th e y  a r e  in te n d e d  to  s e rv e . E x p e r ie n c e  h a s  s h o w n  th a t  
s u c h  p o s t s  w i l l  b e  s u f f i c ie n t ly  a t t e n d e d  o n ly  f o r m  d i s ta n c e s  o f  le s s  t h a n  5 0 0  m  o r  
a b o u t  1 0  m in u te s ’ w a lk .

2 .2 .2 .4  D o g  P o p u la tio n  M a n a g e m e n t
T h e  C o m m it te e  e x p r e s s e d  i t s  a p p r e c ia t io n  o f  t h e  lo n g - te r m  e n g a g e m e n t  o f  

W H O  ๒  d e v e lo p in g  m e th o d o lo g ie s  r e la te d  to  d o g  e c o lo g y  a n d  d o g  p o p u la t io n  
m a n a g e m e n t .  C o n s id e r a b le  e x p e r ie n c e  h a s  b e e n  g a in e d  in  p r o j e c t s  c o o r d in a te d  b y  
W H O  in  E c u a d o r ,  N e p a l ,  S r i  L a n k  a n d  T u n i s i a  a n d  o th e r  e c o lo g ic a l  s tu d ie s  c o n d u c te d  
in  S o u th  A m e r ic a  a n d  A s ia .  H o w e v e r ,  d a t a  c o l le c t io n ,  h e a l th  s y s te m s  a n d  o p e r a t io n a l  
r e s e a r c h  n e e d  to  b e  c o n t in u e d  in  o th e r  a r e a s  a n d  c o u n t r ie s  w i th  d i f f e r e n t  s o c ia l  a n d  
e c o lo g ic a l  c o n d i t io n s .

O n  th e  b a s i s  o f  th e  r e s u l t s  o b ta in e d  so  f a r  in  th e s e  s tu d ie s ,  th e  C o m m it te e  
r e c o m m e n d e d  d r a s t i c  c h a n g e s  in  r a b ie s  c o n t r o l  p o l i c ie s  a s  c o m p a r e d  w i th  th o s e  
p r e v io u s ly  a d o p t e d  a n d  p r a c t i s e d  b y  m o s t  n a t io n a l  a u th o r i t i e s  a n d  c o m m u n i t i e s .  T h e r e  
is  n o  e v id e n c e  th a t  r e m o v a l  o f  d o g s  h a s  e v e r  h a d  a  s ig n i f ic a n t  im p a c t  o n  d o g  
p o p u la t io n  d é n s i t i e s  o r  th e  s p r e a d  o f  r a b ie s .  T h e  p o p u la t i o n  tu r n o v e r  o f  d o g s  m a y  b e  
so  h ig h  th a t  e v e n  th e  h ig h e s t  r e c o r d e d  r e m o v a l  r a te s  ( a b o u t  1 5 %  o f  th e  d o g  
p o p u la t io n )  a r e  e a s i ly  c o m p e n s a te d  f o r  b y  in c r e a s e d  s u r v iv a l  r a te s .  I n  a d d i t io n ,  d o g  
r e m o v a l  m a y  b e  u n a c c e p ta b le  to  lo c a l  c o m m u n i t i e s .  T h e r e f o r e ,  th i s  a p p r o a c h  s h o u ld  
n o t  b e  u s e d  in  la r g e - s c a le  c o n t r o l  p r o g r a m m e s  u n le s s  e c o lo g ic a l  a n d  s o c io c u l tu r a l  
s tu d ie s  s h o w  i t  t o  b e  f e a s ib le .

2 .3  E c o n o m ic  C o n c e p t

2 .3 .1  C o s t in g  in  E c o n o m ic  E v a lu a t io n s 19
C o s t in g  in v o lv e s  id e n t i f y in g ;  m e a s u r in g  a n d  v a lu in g  a l l  r e s o u r c e  c h a n g e s  

th a t  o c c u r  a s  a  c e r ta in  h e a l th  c a r e  in te r v e n t io n  is  c a r r ie d  o u t .  T h e  a im  is  t o  v a lu e  th e  
u s e  o f  s c a r c e  r e s o u r c e s  ( m a te r ia ls ,  d r u g s ,  t im e  o f  p h y s ic ia n s ,  t im e  o f  p a t i e n t s  e tc . )  th a t  
is  n e e d e d  t o  p r o d u c e  a  c e r ta in  h e a l th  e f f e c t  -  th e  o u tc o m e  o f  th e  in te r v e n t io n .  I n
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f ig u re  2 .1  w e  in d ic a te  w h ic h  r e s o u r c e  u s e s  m a y  in  g e n e r a l  e  d i s t in g u is h e d  a n d  n e e d  to  
b e  id e n t i f i e d ,  e s t im a te d  in  q u a n t i t a t iv e  t e r m s  a n d  v a lu e d  m o n e ta r i ly .

T h e  le v e l  o f  d e t a i l  in  th e  c o s t in g  m e th o d  u s e d  c a n  b e  v a r ie d  w i th  th e  p u r p o s e  
o f  a  s tu d y . I f  th e  a im  o f  a  s tu d y  is  to  g iv e  a  g lo b a l  im p r e s s io n  o f  t o t a l  c o s t s ,  ‘g r o s s -  
c o s t in g ’ m a y  b e  a p p ro p r ia te .

‘G r o s s - c o s t i n g ’ h a s  th e  a d v a n ta g e  o f  c o n s u m in g  le s s  r e s o u r c e s  a n d  
p r o v id in g  b e t t e r  o p p o r tu n i ty  f o r  g e n e r a l iz a t io n ,  b u t  a t  th e  e x p e n s e  o f  t h e  le v e l  o f  
p r e c is io n .  O n  th e  o th e r  h a n d ,  o n e  c o u ld  o p t  f o r  ‘m ic r o - c o s t in g ’ w h ic h  e n ta i l s  d e t a i l e d  
in v e n to r y ,  m e a s u r e m e n t  a n d  v a lu a t io n  o f  a l l  s e p a r a te  c o s t - i te m s  in v o lv e d .  T h is  
m e th o d  is  m u c h  m o r e  la b o r io u s ,  b u t  p r o v id e s  th e  r e s e a r c h e r  w i th  m o r e  s p e c i f ic  
in s ig h t  in  th e  r e la t io n s h ip s  b e tw e e n  c h a r a c te r i s t ic s  o f  a c t iv i t ie s  a n d  th e i r  c o s t s ,  th e  
e c o n o m ic s  o f  s c a le  o f  a  p r o d u c t io n  p r o c e s s ,  a n d  th e  r e la t iv e  im p o r t a n c e  o f  s e p a r a te  
a c t iv i t ie s .  T h e  c h o ic e  o f  w h ic h  c o s t in g  m e th o d  t o  a d o p t  d e p e n d s  o n  t h e  le v e l  o f  
d e c i s io n  r e q u i r e d ,  th e  d e s i r e d  s c o p e  f o r  g e n e r a l iz a t io n  a n d  th e  f e a s ib i l i t y  a n d  c o s t s  o f  
a d o p t in g  e i th e r  m e th o d .

2 .3 .1 .1  T h e  C o n c e p t  o f  C o s t in g 19

2 .3 .1 .1 .1  P e r sp e c t iv e  o f  th e  S tu d y
N o r m a l ly ,  th e  p e r s p e c t iv e  o f  th e  s tu d y  i s  a  s o c ie ta l  o n e . T h is  b r o a d  

p e r s p e c t iv e  e n s u r e s  t h a t  a l l  r e s o u r c e  c h a n g e s  a n d  o u tc o m e s  a re  t a k e n  in to  a c c o u n t  in  
th e  d e te r m in a t io n  o f  w h e th e r  o r  n o t  a  p r o g r a m m e  s h o u ld  b e  im p le m e n te d  a s  a  
c o n s e q u e n c e  o f  a  p o s i t iv e  o r  n e g a t iv e  c h a n g e  m  to t a l  w e l f a r e .

2 .3 .1 .1 .2  R e la t io n  to  P r o d u c tio n  F u n c tio n
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A n  in te r v e n t io n  u n d e r  s tu d y  r e q u i r e s  c e r ta in  r e s o u r c e s  to  b e  s a c r i f ic e d  
p r o d u c in g  a  c e r ta in  o u tc o m e . T o  รณ d y  th e  c h a n g e s  in  r e s o u r c e  u s e  o n e  m a y  c o n s id e r  
th e  d i f f e r e n t  in p u t  f a c to r s  r e q u i r e d  to  p r o d u c e  a  g o o d  o r  s e rv ic e  in  th e  h e a l th  c a re  
s e c to r .  I n  th a t  w a y ,  o n e  m a y  d e te r m in e  a  s o - c a l le d  production function  th a t  g iv e s  th e  
r e la t io n s h ip  b e tw e e n  th e  d i f f e r e n t  in p u ts  ( la b o r ,  c a p i ta l  a n d  so  o n )  a n d  th e  o u tc o m e s  
o f  th e  in te r v e n t io n .  B y  s u b s e q u e n t ly  d e t e r m in in g  th e  v a lu a t io n  o f  t h e  d i f f e r e n t  c o s t -  
i t e m s  in  th e  p r o d u c t io n  f u n c t io n  a n d  in c o r p o r a t in g  th e m  in  th a t  f u n c t io n ,  w e  d e r iv e  a  
cost-function  t h a t  p r o v id e s  th e  r e la t io n s h ip  b e tw e e n  c o s t s  a n d  o u tc o m e s .  T h is  c o s t -  
f u n c t io n  u l t im a te ly  d e s c r ib e s  w h a t  n e e d s  to  b e  s a c r i f i c e d  in  m o n e ta r y  t e r m s  in  o r d e r  
t o  g a in  c e r ta in  o u tc o m e s .

2 .3 .1 .1 .3  O p p o r tu n ity  C o sts
I n  g e n e ra l ,  th e  r e s o u r c e s  u s e d  s h o u ld  b e  e v a lu a te d  a t  th e i r  o p p o r tu n i ty  c o s t s ,  

t h e  v a lu e  o f  t h e i r  b e s t  a l t e rn a t iv e  u s e . T h e s e  o p p o r tu n i ty  c o s t s  s h o u ld  r e f le c t  t r u e  
s o c ie ta l  v a lu a t io n s  o f  th e  s a c r i f i c e d  r e s o u r c e s .

2 .3 .1 .1 .4  A v e r a g e  V e r su s  M a r g in a l c o s ts
A v e r a g e  p r ic e s  in c lu d e  f ix e d  c o s t s ,  s u c h  a s  c o s t s  o f  h o s p i ta l  b u i ld in g s  a n d  

c o s t s  o f  o v e r h e a d s ,  a s  w e l l  a s  v a r ia b le  c o s t s .  M a r g in a l  c o s t s  o n ly  c o v e r  th e  c o s t s  o f  
p r o d u c in g  o n e  a d d i t io n a l  u n i t  o f  o u tc o m e  o f  th e  in te r v e n t io n .  T h u s ,  f ix e d  c o s t s  a r e  le f t  
o u t  o f  t h e  c a lc u la t io n .

2 .3 .1 .1 .5  R e la t io n  to  T im e
C h o o s in g  a n  a p p r o p r ia te  t im e  h o r i z o n  f o r  th e  e v a lu a t io n  i s  im p o r ta n t ,  s in c e  

s h i f t in g  th e  t im e  h o r i z o n  o f  th e  e v a lu a t io n  m a y  h a v e  a  s u b s ta n t ia l  im p a c t  o n  th e  
r e s u l t s  o f  th e  รณ d y . I d e a l ly ,  th e  t im e  h o r i z o n  s h o u ld  b e  c h o s e n  in  s u c h  a  w a y  t h a t  a ll  
c o s t  c o n s e q u e n c e s  o f  th e  in te r v e n t io n  u n d e r  s tu d y  c a n  b e  t a k e n  in to  a c c o u n t  in  th e  
a n a ly s is .

2 .3 .1 .2  Id e n t ify in g  a n d  M e a su r in g  R e so u r c e  U se

2 .3 .1 .2 .1  T h e  Id e n tif ic a t io n  o f  R e so u r c e -item s
A l l  r e le v a n t  r e s o u r c e  i te m s  b o th  o u ts id e  a n d  in s id e  th e  h e a l th  c a r e  s e c to r  

s h o u ld  b e  id e n t i f i e d  a n d  q u a n t i f ie d .  A m o n g s t  o th e r  th in g s ,  th i s  r e q u i r e s  b o th  
k n o w le d g e  a b o u t  th e  r e s o u r c e s  n e e d e d  to  p e r f o r m  th e  in te r v e n t io n ,  a s  w e l l  a s  
e p id e m io lo g ic a l  k n o w le d g e .  T o  b u i ld  a  d e ta i le d  d e c i s io n  t r e e  s p e c i fy in g  a l l  p o s s ib l e  
c o u r s e s  o f  th e  d i s e a s e  a n d  t r e a tm e n t  o p t io n s  is  a  u s e f u l  s t e p  in  th i s  p h a s e .

W h e n  th e  a n a ly s t  h a s  a  b r o a d  id e a  o f  w h ic h  r e s o u r c e - i t e m s  w i l l  b e  r e le v a n t  
in  th e  p r o g r a m m e  u n d e r  s tu d y ,  h e  m a y  d e c id e  th a t  s o m e  r e s o u r c e  c h a n g e s  a r e  
e x p e c te d  to  b e  to o  s m a ll  t o  in c o r p o r a te  in  th e  a n a ly s is  ( a n d  to  m e a s u r e  a n d  v a lu e ) .  
A l th o u g h  th e r e  m a y  b e  a  s o u n d  r e a s o n  to  le a v e  o u t  a  r e s o u r c e  i t e m  f r o m  f u r th e r  
a n a ly s is ,  i t  is  im p o r t a n t  t o  in d ic a te  i ts  e x i s te n c e  in  th e  id e n t i f i c a t io n  p h a s e .

2 .3 .1 .2 .2  M e a su r in g  R e so u r c e  U se
W h e n  a  s tu d y  is  p e r f o r m e d  u s in g  m ic r o  c o s t in g , in f o r m a t io n  o n  r e s o u r c e  u s e  

o n  a  v e r y  d e ta i le d  le v e l  is  r e q u i r e d .  T h e  in d iv id u a l  r e s o u r c e  c o m p o n e n ts  o f  th e  
in te r v e n t io n  u n d e r  ร ณ d y  ( e .g .  e a c h  d ia g n o s t ic  t e s t )  n e e d  to  b e  id e n t i f i e d  a n d  
m e a s u r e d .  F o r  g r o s s  c o s t in g ,  t h e  in te r v e n t io n  is  b r o k e n  d o w n  in to  la r g e r  in te r m e d ia te  
p r o d u c t s  ( e .g .  h o s p i ta l i z a t io n s )  f o r  w h ic h  r e s o u r c e  u s e  is  d e te rm in e d .



23
2 .3 .1 .2 .3  C o lle c tio n  o f  R e so u r c e  U se  D a ta

T h e  c h o ic e  o f  m e th o d  f o r  d a t a  c o l le c t io n  d e p e n d s  f u r th e r m o r e  o n  a  n u m b e r  
o f  o th e r  c h a r a c te r i s t ic s  o f  a  s tu d y ,  s u c h  a s  th e  p e r s p e c t iv e  o f  th e  s tu d y , th e  
r e q u i r e m e n ts  f o r  r e p r e s e n ta t iv e n e s s  a n d  g e n e r a l iz a b i l i ty ,  th e  ( e x p e c te d )  im p a c t  o f  th e  
s p e c i f ic  r e s o u r c e  i t e m  o n  to ta l  o r  in c r e m e n ta l  c o s t s ,  a n d  th e  a v a i la b i l i ty  o f  e x i s t in g  
d a t a  a n d  th e  e f f o r t  n e e d e d  to  c o l le c t  a d d i t io n a l  d a ta .

R e g a r d in g  p e r s p e c t iv e ,  a  s o c ie ta l  v i e w p o in t  is  a s s u m e d  a s  in d ic a te d  a b o v e . 
F o r  d a t a  c o l le c t io n  th i s  m e a n s  th a t  o n e  s h o u ld  c r i t i c a l ly  a s s e s s  w h e th e r  e x i s t in g  d a ta  
f r o m  r e g i s t r i e s  o r  a c c o u n t in g  s y s te m s  c o v e r  a l l  r e le v a n t  r e s o u r c e  i te m s .

R e g a r d in g  r e p r e s e n ta t iv e n e s s  a n d  g e n e r a l iz a b i l i ty ,  it  is  im p o r t a n t  to  c o n s id e r  
th e  o b je c t iv e  o f  t h e  s tu d y , w h ic h  m a y  b e  t a r g e t e d  to  s u p p o r t  a  d e c i s io n  in  a  s p e c i f ic  
s e t t in g  o r  to  in f o r m  n a t io n a l  p o l ic y .  I n  th e  f i r s t  c a s e  u s in g  d a t a  f r o m  th e  s p e c i f ic  
s e t t in g  is  m o r e  a p p r o p r ia te  w h i l s t  in  th e  la t te r  c a s e  th e  u s e  o f  d a t a  f r o m  n a t io n a l  
r e g i s t r i e s  m a y  b e  th e  p r e f e r r e d  o p tio n .

T h i rd ,  th e  e s t im a te d  im p a c t  o f  a  s p e c i f ic  r e s o u r c e  i t e m  s h o u ld  b e  m e a s u r e d .  
A priori d e t e r m in a t io n  o f  th e  d e s i r e d  p r e c i s i o n  c a n  b e  d o n e  b y  p e r f o r m in g  a  
s e n s i t iv i ty  a n a ly s i s  u p  f r o n t  u s in g  b e s t  g u e s s e s  f o r  t h e  d i f f e r e n t  r e le v a n t  p a r a m e te r s  
( in  t e r m s  o f  r e s o u r c e  u s e  a n d  c o s ts ) .

F in a l ly ,  g iv e n  th e  p r e v io u s  c r i te r ia ,  th e  a v a i la b i l i ty  o f  d a t a  f r o m  e x is t in g  
r e g is t r ie s  m a y  a l lo w  s h o r t c u t s  to  b e  m a d e  in  th e  c a lc u la t io n  o f  c o s t s .

2 .3 .1 .3  E s t im a tin g  th e  V a lu e  o f  R e so u r c e s

2 .3 .1 .3 .1  G ro ss  V e r su s  M ic r o -c o s t in g  a n d  L e v e l o f  R e fin e m e n t
T h e  g e n e r a l  a p p r o a c h  in  a  c o s t in g  s tu d y  is  t h a t  f o r  a  s p e c i f i c  h e a l th  c a r e  

s e r v ic e  o n e  d e te r m in e s  th e  n e c e s s a r y  a m o u n t  o f  e a c h  in p u t :  p e r s o n n e l ,  e q u ip m e n t ,  
m a te r ia l ,  f lo o r  s u r f a c e ,  e tc .  a n d  th e  c o s t s  p e r  u n i t  o f  e a c h  in p u t .  A g g r e g a t in g  th e  
p r o d u c t  o f  c o s t s  p e r  u n i t  a n d  th e  n u m b e r  o f  u n i t s  o f  e a c h  in p u t  g iv e s  th e  c o s t s  o f  th e  
h e a l th  c a r e  s e r v ic e  ( ‘b o t to m  u p  c o s t  c a lc u la t io n ’) . H o w e v e r ,  th i s  p r o c e d u r e  c a n  b e  
c a r r ie d  o u t  o n  s e v e r a l  le v e ls  o f  r e f in e m e n t  a n d  d e p e n d s  o n  th e  s e t t in g  in  w h ic h  a  
s e r v ic e  is  b e in g  p r o d u c e d .

2 .3 .1 .3 .2  H a n d lin g  o f  o v erh ea d  co sts
D r u m m o n d  e t  ฟ . ( 1 9 9 7 )  g iv e  a m p le  a d v ic e  o n  d i f f e r e n t  m e th o d s  o f  

a l lo c a t in g  th e  c o s t s  o f  s u c h  r e s o u r c e s  to  f in a l  p r o d u c t s  o r  s e rv ic e s .  D i r e c t  a l lo c a t io n  o f  
o v e r h e a d  c o s t s  to  f in a l  p r o d u c t s  s e e m s  to  b e  th e  p r e f e r r e d  a p p ro a c h .  I n  th i s  m e th o d  o f  
d i r e c t  a l lo c a t io n  f i r s t ,  o v e r h e a d  c o s t s  f o r  th e  v a r io u s  o v e r h e a d  d e p a r tm e n ts  a r e  
a l lo c a te d  to  a  f in a l  p r o d u c t io n  c e n t r e  u s in g  a n  a p p r o p r ia te  a l lo c a t io n - k e y  ( e .g .  s q u a re  
m e te r s  f o r  a l lo c a t in g  th e  c o s t s  o f  c le a n in g  s e rv ic e s ) .  S e c o n d ,  o n e  s h o u ld  e s ta b l i s h  
w h a t  p r o p o r t io n  o f  th e  c a p a c i ty  o f  th is  f in a l  p r o d u c t io n  c e n t r e  is  u s e d  f o r  th e  p r o d u c t  
o r  p r o g r a m m e  u n d e r  c o n s id e ra t io n .  T h e  s a m e  p r o p o r t io n  o f  o v e r h e a d  c o s t s  is  t h e n  
a l lo c a te d  to  p r o d u c t  o r  p r o g ra m m e .

2 .3 .2  C o st A n a ly s is  a n d  C o st A llo c a tio n
A s  w a s  m e n t io n e d  in  th e  p r e v io u s  c h a p te r ,  th e  a n d y s i s  o f  t h e  c o m p a r a t iv e  

c o s t s  o f  a l t e r n a t iv e  t r e a tm e n t s  o r  h e a l th  c a r e  p r o g r a m s  is  c o m m o n  to  ฟ !  f o r m s  o f  
e c o n o m ic  e v a lu a t io n .  A l th o u g h  m a n y  o f  th e  i s s u e s  s u r r o u n d in g  c o s t in g  a r e  c o n te x t -  
s p e c i f ic  a n d  th e  a n a ly s ts  o p t io n s  a r e  o f te n  l im i te d  b y  th e  a v a i la b i l i ty  o f  d a t a ,  it  is  
p o s s ib l e  to  g iv e  s o m e  g e n e r a l  g u id a n c e .  T w o  p a r t i c u la r ly  th o r n y  i s s u e s  a r e  th e
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t r e a tm e n t  o f  o v e r h e a d  c o s t s  ( te c h n iq u e s  f o r  a l lo c a t in g  s h a r e d  o v e r h e a d  c o s t s  to  
in d iv id u a l  p r o je c t s )  a n d  a l lo w a n c e  f o r  d i f f e r e n t ia l  t im in g  o f  c o s t s  ( th e  t e c h n iq u e  fo r  
d i s c o u n t in g  a n d  a n n u i t i z a t io n  o f  c a p i ta l  e x p e n d i tu r e ) .

P u r p o s e s  o f  c o s t  a l l o c a t i o n 27
1. T o  p r o v id e  in f o r m a t io n  f o r  e c o n o m ic  d e c i s io n
2 . T o  m o t iv a te  m a n a g e r s  a n d  o th e r  e m p lo y e e s
3 . T o  ju s t i f y  c o s t s  o r  c o m p u te  r e im b u r s e m e n t
4 . T o  m e a s u r e  in c o m e  a n d  a s s e ts  f o r  r e p o r t in g  to  e x te rn a l  p a r t i e s

D i f f e r e n t  c o s t s  a r e  a p p r o p r ia te  f o r  d i f f e r e n c e  p u r p o s e s .  C o n s id e r  c o s t s  o f  a  p r o d u c t  in  
t e r m s  o f  th e  b u s in e s s  f u n c t io n s  in  th e  v a lu e  c h a in :

C r i t e r ia  f o r  c o s t - a l lo c a t io n  d e c i s io n

1. C a u s e  a n d  e f f e c t .  U s in g  th is  c r i te r io n ,  m a n a g e r s  id e n t i f y  th e  v a r ia b le  o r  
v a r ia b le s  t h a t  c a u s e  r e s o u r c e s  to  b e  c o n s u m e d . F o r  e x a m p le , m a n a g e r s  m a y  u s e  h o u r s  
o f  te s t in g  a s  th e  v a r ia b le  w h e n  a l lo c a t in g  th e  c o s t s  o f  a  q u a l i ty - te s t in g  a r e a  to  
p r o d u c t s .  C o s t  a l lo c a t io n s  b a s e d  o n  th e  c a u s e - a n d - e f f e c t  c r i te r io n  a r e  l i k e ly  t o  b e  th e  
m o s t  c r e d i t a b le  to  o p e r a t in g  p e r s o n n e l .

2 .  B e n e f i t s  r e c e iv e d .  U s in g  th i s  c r i te r io n ,  m a n a g e r s  id e n t i f y  th e  
b e n e f i c ia r ie s  o f  th e  o u tp u ts  o f  th e  c o s t  o b je c t .  T h e  c o s t s  o f  th e  c o s t  o b je c t  a r e  
a l lo c a te d  a m o n g  th e  b e n e f i c ia r ie s  in  p r o p o r t io n  to  th e  b e n e f i t s  e a c h  r e c e iv e s .  F o r  
e x a m p le ,  c o n s id e r  a  c o r p o r a t e w id e - a d v e r t i s in g  p r o g r a m  th a t  p r o m o te s  th e  g e n e r a l  
im a g e  o f  t h e  c o r p o r a t io n  r a th e r  t h a n  a n y  in d iv id u a l  p r o d u c t .  T h e  c o s t  o f  th i s  p r o g r a m  
m a y  b e  a l l o c a t e d  o n  th e  b a s i s  o f  d i v i s i o n  r e v e n u e s .  T h e  h ig h e r  th e  r e v e n u e s ,  th e  
h ig h e r  th e  d i v i s i o n ’s  a l lo c a t e d  c o s t  o f  th e  a d v e r t i s in g  p r o g ra m s .  T h e  r a t io n a le  b e h in d  
th i s  a l l o c a t io n  is  th e  b e l i e f  th a t  d iv i s io n s  w i th  h ig h e r  r e v e n u e s  a p p a r e n t ly  b e n e f i t  f r o m  
th e  a d v e r t i s in g  m o r e  d iv i s io n s  w i th  lo w e r  r e v e n u e s  a n d  th e r e f o r e  o u g h t  to  b e  a l lo c a te d  
m o r e  o f  th e  a d v e r t i s in g  c o s t s .

3 . F a i r n e s s  o r  e q u i ty .  T h is  c r i t e r io n  is  o f te n  c i t e d  in  g o v e r n m e n t  c o n t r a c t s  
w h e n  c o s t  a l lo c a t io n s  a r e  th e  b a s i s  f o r  e s ta b l i s h in g  a  p r ic e  s a t i s f a c to r y  t o  th e  
g o v e r n m e n t  a n d  its  s u p p l ie r .  C o s t  a l lo c a t io n  h e r e  i s  v ie w e d  a s  a  “ r e a s o n a b le ”  o r  “ f a i r ”  
m e a n s  o f  e s ta b l i s h in g  a  s e l l in g  p r ic e  in  th e  m in d s  o f  th e  c o n t r a c t in g  p a r t i e s .  F o r  m o s t  
a l lo c a t io n  d e c i s io n s ,  f a i r n e s s  i s  a  lo f ty  o b je c t iv e  r a th e r  t h a n  a n  o p e r a t io n a l  c r i te r io n .

4 .  A b i l i ty  t o  b e a r .  T h is  c r i t e r io n  a d v o c a te s  a l lo c a t in g  c o s t s  in  p r o p o r t io n  
to  th e  c o s t  o b je c t ’s  a b i l i t y  to  b e a r  th e m . A n  e x a m p le  is  th e  a l l o c a t io n  o f  c o r p o r a t e  
e x e c u t iv e  s a la r ie s  o n  th e  b a s i s  o f  d iv i s io n  o p e r a t in g  in c o m e . T h e  p r e s u m p t io n  IS th a t
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th e  m o r e  p r o f i t a b le  d iv i s io n s  h a v e  a  g r e a te r  a b i l i ty  to  a b s o r b  c o r p o r a t e  h e a d q u a r t e r s ’ 
c o s ts .

S te p s  in  th e  o v e r h e a d  a p p l i c a t io n  p r o c e s s :

1. S e le c t in g  a  b a s e  f o r  a s s ig n in g  c a s t s  to  p a t ie n ts  a n d  d e p a r tm e n t :  th e  f ir s t  
s te p  is  t o  s e le c t  a n  o v e r h e a d  c o s t  a p p l i c a t io n  b a s e . T h is  b a s e  s e r v e s  a s  th e  
d e n o m in a to r  fo r  th e  f r a c t i o n  to  b e  u s e d  to  c a lc u la t e  th a t  b a s e d  o n  th e  e x i s te n c e  o f  a  
c a u s e - a n d - e f f e c t  r e la t io n s h ip  b e tw e e n  p r o d u c t  v o lu m e  a n d  o v e r h e a d  c o s t s .  I n  
a d d i t io n ,  th e  b a s e  s h o u ld  b e  a p p l ic a b le  to  a l l  p a t ie n ts .  C o m m o n  in d u s t r i a l  b a s e s  a r e  
d i r e c t  la b o r  h o u r s ,  d i r e c t  la b o r  c o s t  a n d  m a c h in e  h o u r s .  H e a l th  c a r e  o r g a n iz a t io n  c o u ld  
u s e  h o u r s  o r  c o s t  f o r  a l l  s t a f f  a s  a n  a p p l i c a t io n  b a s e  a lo n g  th e s e  l in e s . O th e r  b a s e s  a ls o  
c o u ld  b e  d e v e lo p e d  i f  th e  r e s u l t  i n  a  m o r e  a c c u r a te  c a u s e - a n d - e f f e c t  r e la t io n s h ip  
b e tw e e n  o v e r h e a d  c o s t s  a n d  v o lu m e  o f  p a t ie n ts .  A g e ,  s e x , a n d  d i a g n o s i s  w e r e  
s u g g e s te d  a b o v e .

2 .  D e te r m in in g  b u d g e te d  c o s t  a n d  v o lu m e :  T h e  s e c o n d  s te p  is  to  
d e t e r m in e  a  b u d g e te d  o v e r h e a d  c o s t  a n d  b u d g e te d  v o lu m e  o f  p r o d u c t io n .  I n  th e  c a s e  
o f  a  h e a l th  c a r e  o r g a n iz a t io n ,  w e  w o u ld  n e e d  to  a s c e r ta in  a l l  d e p a r tm e n ta l  b u d g e te d  
a m o u n ts  th a t  c a n n o t  b e  a s s ig n e d  to  p a t ie n ts  a s  e i th e r  d i r e c t  l a b o r  o r  d i r e c t  m a te r ia ls .  
W e  w o u ld  a ls o  n e e d  to  e s t im a te  th e  e x p e c te d  v o lu m e . N o te  th a t  v o lu m e  d o e s  n o t  
n e c e s s a r i ly  m e a n  th e  n u m b e r  o f  p a t ie n ts .  W e  a r e  c o n c e r n  h e r e  w i th  th e  v o lu m e  o f  th e  
i t e m  u s e d  f o r  th e  b a s e . F o r  e x a m p le ,  e a c h  d e p a r tm e n t  w o u ld  h a v e  t o  e s t im a te  th e  
n u m b e r  o f  h o u r s  o f  h o u s e k e e p in g  s e r v ic e  th a t  th e y  e x p e c t  to  c o n s u m e  f o r  th e  c o m in g  
y e a r ,  i f  t h e  h o u s e k e e p in g  b a s e  is  th e  to t a l  n u m b e r  o f  h o u r s  o f  s e rv ic e .

3 .  C o m p u t in g  o v e r h e a d  r a te :  T h e  th i r d  s te p  is  c o m p u ta t io n  o f  a n  o v e r h e a d  
r a t e  b y  d iv id in g  th e  to t a l  e x p e c te d  p r o d u c t io n  v o lu m e . F o r  e x a m p le ,  i f  a  h e a l th  c a re  
o r g a n iz a t io n  e x p e c t s  to  h a v e  o v e r h e a d  c o s t  o f  $ 1 0  m i l l io n  a n d  5 0 0 ,0 0 0  n u r s in g  h o u r s ,  
th e n  a  r a t e  c o u ld  b e  d e v e lo p e d  b y  d iv id in g  th e  o v e rh e a d  c o s t  b y  th e  n u r s in g  h o u r ’s 
b a s e  to  r e s u l t  in  a n  a p p l i c a t io n  r a t e  o f  $ 2 0  p e r  n u r s in g  h o u r .  T h is  r a t e  is  b a s e  o n  
a n n u a l  b u d g e ts .  A s  n o te  e a r l ie r ,  th e  u s e  o f  a n n u a l  r a th e r  t h a n  m o n th ly  b u d g e t  
s m o o th e s  o u t  s o m e  u n w a n te d  s e a s o n a l  im p a c ts .  S im ila r ly ,  u s e  o f  m o n th ly  b u d g e ts  fo r  
r a te  c a lc u la t io n s  w o u ld  c a u s e  US to  c h a r g e  m a jo r  m a in te n a n c e  c o s t s  o n ly  to  p a t ie n ts  
r a th e r  t h a n  s p r e a d in g  th e s e  c o s t s  a c r o s s  a l l  p a t i e n t s ’ w h o le  b e n e f i t  f r o m  th e m  o v e r  th e
c o u r s e  o f  th e  y e a r .

!

4 . M e a s u r in g  th e  a c tu a l  b a s e :  T h e  f o r th  s te p  is  t o  k e e p  t r a c k  o f  a c tu a l  
b a s e  d a t a  a s  th e  y e a r  u n f o ld s .  T h a t  is , w e  m u s t  t r a c k  h o w  m a n y  n u r s in g  h o u r s  a r e  
a c tu a l ly  c o n s u m e d  f o r  e a c h  p a t ie n t  o r  h o w  m a n y  h o u s e k e e p in g  h o u r  o f  s e rv ic e  a r e  
a c tu a l ly  p r o v id e d  t o  e a c h  d e p a r tm e n t .

5 . A p p ly in g  th e  b u d g e te d  o v e rh e a d  a p p l i c a t io n  r a t e  t o  th e  a c tu a l  v o lu m e :  
T h e  f i f th  s te p  is  t o  a p p ly  th e  b u d g e te d  o v e rh e a d  a p p l i c a t io n  r a t e  to  th e  a c tu a l  u n i t s  o f  
th e  v a s e  c o n s u m e d  to  d e te rm in e  th e  o v e r h e a d  a p p lie d . T h u s ,  s u p p o s e  th a t  a  s p e c i f ic  
d e p a r tm e n t  c o n s u m e d  1 ,5 0 0  h o u r s  o f  h o u s e k e e p in g  s e rv ic e . S in c e  th e  a p p l i c a t io n  r a te  
i s  $ 1 0  p e r  h o u r ,  a  to t a l  o f  $ 1 5 ,0 0 0  w o u ld  b e  a p p l ie d  to  t h a t  d e p a r tm e n t .  T h is  
a p p l i c a t io n  w o u ld  g e n e r a l ly  b e  d o n e  m o n th ly  th r o u g h o u t  th e  y e a r .

6 .  A c c o u n t in g  f o r  y e a r - e n d  d i f f e r e n c e s  b e tw e e n  a c tu a l  o v e r h e a d  a n d  th e  
a m o u n t  o f  o v e r h e a d  a p p l ie d  th r o u g h o u t  th e  y e a r :  T h e  s ix th  a n d  th e  f in a l  s te p  is  to
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a c c o u n t  f o r  a n y  y e a r  e n d  d i f f e r e n c e s  b e tw e e n  a c tu a l  t o ta l  o v e r h e a d  a n d  th e  a m o u n t  o f  
o v e r h e a d  t h a t  h a s  b e e n  a p p l ie d  t o  p a t ie n t s  t h r o u g h o u t  th e  y e a r .

V a r io u s  m e th o d s  f o r  a l lo c a t in g  s h a r e d  ( o r  o v e r h e a d )  c o s t s  a v a i la b le ,  n a m e l y : 20

1. D i r e c t  a l lo c a t io n  ( ig n o r e s  in te r a c t io n  o f  o v e r h e a d  d e p a r tm e n ts ) .  E a c h  
o v e r h e a d  c o s t  is  a l lo c a te d  d i r e c t ly  to  f in a l  c o s t  c e n te r s .  P r o g r a m  X ’s  a l lo c a te d  s h a r e  o f  
c e n t r a l  a d m in is t r a t io n  i s  e q u a l  t o  c e n t r a l  a d m in is t r a t i o n  c o s t  t im e s .  N o t e ’s  p r o g r a m  
X ’s  p r o p o r t io n  is  p r o g r a m  X ’s  p a id  h o u r  d iv id e d  b y  to t a l  p a id  h o u r s  o f  a l l  f in a l  c o s t  
c e n te r s ,  n o t  to ta l  p a id  h o u r s  f o r  th e  w h o le  o r g a n iz a t io n .  T h e  la t te r  m e th o d  w o u ld  
u n d e r e s t im a te  th e  c o s t s  in  a ll  f in a l  c o s t  c e n te r s ;

2 . S te p  d o w n  a l lo c a t io n  ( p a r t ia l  a d ju s tm e n ts  f o r  in te r a c t io n  o f  o v e r h e a d  
d e p a r tm e n t) .  T h e  o v e r h e a d  d e p a r tm e n ts  a r e  a l lo c a te d  in  a  s te p w is e  f a s h io n  to  a l l  o f  
th e  r e m a in in g  o v e r h e a d  d e p a r tm e n ts  a n d  t o  th e  f in a l  c o s t  c e n te r s ;

3 . S t e p  d o w n  w i th  i t e r a t io n s  ( f u l l  a d ju s tm e n t  f o r  in te r a c t io n  o f  o v e r h e a d  
d e p a r tm e n ts ) .  T h e  o v e r h e a d  d e p a r tm e n ts  a r e  a l lo c a te d  in  a  s te p w is e  f a s h io n  t o  a l l  o f  
th e  o th e r  o v e r h e a d  d e p a r tm e n ts  a n d  t o  th e  f in a l  c o s t  c e n te r s .  T h e  p r o c e d u r e  is  
r e p e a te d  a  n u m b e r  o f  t im e s  ( a b o u t  th r e e )  to  e l im in a te  r e s id u a l  u n a l lo c a te d  a m o u n ts ;

4 .  S im u l ta n e o u s  a l lo c a t io n  ( fu l l  a d ju s tm e n t  f o r  in te r a c t io n  o f  o v e r h e a d  
d e p a r tm e n ts ) .  T h is  m e th o d  u s e s  th e  s a m e  d a t a  a s  (2 )  o r  ( 3 )  b u t  it  s o lv e s  a  s e t  o f  
s im u l ta n e o u s  l in e a r  e q u a t io n s  to  g iv e  th e  a l lo c a t io n s .  I t  g iv e s  th e  s a m e  a n s w e r  a s  
m e th o d  (3 )  b u t  in v o lv e  le s s  w o r k .

A l lo w a n c e  f o r  d i f f e r e n t ia l  t im in g  o f  c o s t s  ( d is c o u n t in g  a n d  th e  a n n u i t i z a t io n  
o f  c a p i ta l  e x p e n d i tu r e )

S o m e  a l lo w a n c e  n e e d s  t o  b e  m a d e  f o r  th e  d i f f e r e n t ia l  t im in g  o f  c o s t s  a n d  
c o n s e q u e n c e s .  T h a t  is , e c o n o m is t s  c a l l  th i s  th e  n o t i o n  o f  t im e  p r e f e r e n c e .  T h e r e  a r e  a  
n u m b e r  o f  r e a s o n s  w h y  in d iv id u a ls  m a y  h a v e  a  p o s i t iv e  r a te  o f  t im e  p r e f e r e n c e ;  th a t  
is , a  p r e f e r e n c e  fo r  b e n e f i t s  t o d a y  r a th e r  t h a n  in  th e  f u tu re .  F ir s t ,  t h e y  m a y  h a v e  a  
s h o r t -  t e r m  v i e w  o f  l i f e ;  l iv in g  f o r  to d a y  r a th e r  th a n  th in k in g  a b o u t  th e  f u tu re .  
S e c o n d ly ,  th e  f u tu re  is  u n c e r ta in .  T h i r d ,  w i th  p o s i t i v e  e c o n o m ic  g r o w th ,  a  d o l la r  to d a y  
w o u ld  b e  o f  h ig h e r  v a lu e  th a n  o n e  in  th e  f u tu r e .  F in a l ly ,  s in c e  m o s t  in d iv id u a ls  a p p e a r  
to  h a v e  a  p o s i t iv e  r a t e  o f  t im e  p r e f e r e n c e ,  o n e  c a n  u s u a l ly  o b ta in  a  p o s i t i v e  r e tu r n  
w h e n  m a k in g  a  r is k l e s s  in v e s tm e n t .

A  c o m p a r i s o n  o f  tw o  p r o g r a m s  ( a d ju s te d  f o r  th e  d i f f e r e n t ia l  t im in g  o f  
r e s o u r c e  o u t la y s )  w o u ld  b e  m a d e  b y  d i s c o u n t in g  f u tu re  c o s t s  to  p r e s e n t  v a lu e s .  T h e  
c a lc u la t io n  i s  p e r f o r m e d  a s  f o l lo w s . I f  p  =  p r e s e n t  v a lu e ;  F n =  f u tu r e  c o s t  a t  y e a r  ท; 
a n d  r  =  a n n u a l  in te r e s t  ( d is c o u n t )  r a te ,  th e n

P =  E F n(l+ r)-“
T h e  factor ( 1 +  r ) -11 is  k n o w n  a s  t h e  d i s c o u n t in g  f a c to r .
W h i le  th is  a p p r o a c h  is  t h e  m o s t  c o n v e n ie n t  f o r  m a n y  p r o g r a m  c o m p a r i s o n s ,  a  

m o r e  c o m m o n  s i tu a t io n  i s  th a t  w h e r e  m o s t  o f  th e  c o s t s  a r e  e a s i ly  e x p r e s s e d  o n  a n  
a n n u a l  r e c u r r in g  b a s i s  a n d  i t  is  o n ly  c a p i ta l  c o s t s ,  w h ic h  d i f f e r  f r o m  y e a r  t o  y e a r .  H e r e  
i t  m ig h t  b e  m o r e  c o n v e n ie n t  t o  e x p r e s s  a l l  t h e  c o s t s  o n  a n  a n n u a l  b a s is ,  o b ta in in g  a n
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e q u iv a le n t  a n n u a l  c o s t  ( E )  f o r  t h e  c a p i ta l  o u t l a y  b y  a n  a m o r t iz a t io n  o r  a n n u i t iz a t io n  
p r o c e d u r e .  T h i s  w o r k s  a s  fo l lo w s :

I f  th e  c a p i ta l  o u t l a y  is  K , w e  n e e d  to  f in d  th e  a n n u a l  s u m  E  w h ic h  o v e r  a  
p e r io d  o f  ท y e a r s  ( th e  l i f e  o f  t h e  f a c i l i ty ) ,  a t  a n  in te r e s t  r a te  o f  r ,  w i l l  b e  e q u iv a le n t  to
K . T h is  is  e x p r e s s e d  b y  th e  f o l lo w in g  fo rm u la :

K  =  E [ H l + r ) - ° / r ]  o r

K  =  E  [ A n n u i ty  f a c to r ,  ท p e r io d ,  in te r e s t  r ]

T h i s  a p p r o a c h  c a n  b e  g e n e r a l i z e d  to  h a n d le  th e  s i tu a t io n  w h e r e  th e  
e q u ip m e n t  o r  b u i ld in g s  h a v e  a  r e s a le  v a lu e  a t  th e  e n d  o f  th e  p r o g ra m . If:

ร  =  th e  r e s a le  v a lu e ;
ท =  th e  u s e f u l  l i f e  o f  t h e  e q u ip m e n t ;
r  =  d i s c o u n t  ( in t e r e s t  r a te ) ;
A  (ท ,r )  =  th e  a n n u i ty  f a c to r  (ท  y e a r s  a t  in te r e s t  r a te  r ) ;
K  =  P u r c h a s e  p r i c e /  in i t i a l  o u t l a y ;
E  =  e q u iv a le n t  a n n u a l  c o s t ;

E  =  [K -  ร / ( 1 +  r ) n ] /  [ A  (ท,r)]

T h e  m e th o d  d e s c r ib e d  a b o v e  is  u n a m b ig u o u s  f o r  n e w  e q u ip m e n t .  F o r  o ld  
e q u ip m e n t ,  th e r e  a r e  tw o  c h o ic e s :

C h o ic e  1 -  u s e  th e  r e p la c e m e n t  c o s t  o f  th e  e q u ip m e n t  o r  th e  o r ig in a l  c o s t  
in d e x e d  t o  c u r r e n t  d o l la r s  a n d  a  f u l l  l i f e ;

C h o ic e  2  -  u s e  th e  c u r r e n t  m a r k e t  v a lu e  o f  th e  o ld  m a c h in e  a n d  i t s  r e m a in in g  
u s e f u l  life .

C h o ic e  1 i s  u s u a l ly  b e t t e r  a s  th e  r e s u l t s  a r e  m o r e  g e n e r a l iz a b le  -  le s s  
s i tu a t io n a l .  N o te  th a t  u s in g  th e  u n d e p r e c ia te d  b a la n c e  f r o m  th e  a c c o u n t  o f  th e  
o r g a n iz a t io n  i s  n e v e r  a  m e th o d  o f  c h o ic e .

2 .3 .3  B a s ic  C o n c e p tio n  o f  V a lu in g  L iv e s 25
F o r  th i s  p u r p o s e ,  tw o  c o m p le te ly  d i f f e r e n t  c o n c e p t io n s  h a v e  b e e n  d e v e lo p e d :  

th e  h u m a n - c a p i t a l  a p p r o a c h  a n d  th e  w i l l i n g n e s s - to - p a y  a p p ro a c h .  I n  th is  s e c t io n ,  b o th  
o f  th e m  a re

2 .3 .3 .1  T h e  H u m a n -C a p ita l A p p r o a c h
T h e  v a lu e  o f  a n  o b je c t  c a n  b e  d e te r m in e d  b y  m e a s u r in g  th e  o w n e r ’s 

f in a n c ia l  lo s s  f r o m  lo s in g  it . T h i s  lo s s ,  i n  tu r n ,  is  m e a s u r e d  b y  th e  r e v e n u e  s t r e a m  th a t  
h e  c o u ld  h a v e  o b ta in e d  th r o u g h  c a r e f u l  m a n a g e m e n t  o f  th e  o b je c t .  T h e  a p p l i c a t io n  o f  
th i s  s im p le  a c c o u n t in g  r u l e  ( p r o d u c t iv e  v a lu e  p r in c ip le )  t o  h u m a n  b e in g s  le a d s  to  a  
d e f in i t i o n  o f  th e  v a lu e  o f  l i f e  b a s e d  o n  th e  lo s s  o f  h u m a n  c a p i ta l  r e s u l t  i n  f r o m  th e  
d e a th  o f  t h a t  h u m a n  b e in g .  T h e  v a lu e  o f  l i f e  i s  t h e r e f o r e  e q u a l  t o  th e  d i s c o u n te d  s u m  
o f  t h e  in d iv id u a l ’s  f r i tu re  ( m a r g in a l )  contributions to the social product, w h ic h  
c o r r e s p o n d s  to  h i s  f u tu r e  l a b o r  in c o m e , p r o v id e d  h is  o r  h e r  w a g e  is  e q u a l  to  th e  v a lu e  
m a r g in a l  p r o d u c t .

T h e  h u m a n  c a p i ta l  a p p r o a c h  i s  b a s e d  o n  tw o  im p lic i t  p o s tu la te s .
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1. A n  in d iv id u a l ’s  v a lu e  d e p e n d s  o n  th e  c o n t r ib u t io n  th a t  h e  o r  s h e  m a k e s  to  

th e  w e l f a r e  o f  i ts  f e l lo w  c i t iz e n s .
2 .  T h e  a p p r o p r ia te  m e a s u r e  o f  s o c i e ty ’ s  w e l f a r e  i s  th e  G r o s s  N a t io n a l  P r o d u c t

( G N P ) .
T h e  m a in  a d v a n ta g e  o f  th e  h u m a n - c a p i t a l  a p p r o a c h  is  t h a t  it  c a n  b e  m a d e  

o p e r a t io n a l  r a th e r  e a s i ly .  F o r  th is  r e a s o n ,  it  h a s  o f te n  b e e n  a p p l i e d  in  c o s t - b e n e f i t  
a n a ly s e s  in  th e  p a s t .  B u t  it  i s  c o m p le te ly  f o r e ig n  to  m ic r o e c o n o m ic  th e o r y ,  w h ic h  
f o c u s e s  o n  in d iv id u a l  v a lu a t io n .  I n  a d d i t io n ,  i t s  e th ic a l  u n d e r p in n in g s  a r e  v e r y  m u c h  
o p e n  to  a t ta c k .  O n e  c r i t i c i s m  s e t s  in  a t  th e  r e s u l t  o f  s u c h  a  h u m a n - c a p i t a l  c a lc u la t io n ,  
w h ic h  m a n y  p e o p le  c o n s id e r  u n a c c e p ta b le .  A c c o r d in g  to  it , th e  v a lu e  o f  th e  l i f e  o f  
p e n s io n e r s  a n d  o th e r s  w h o  a r e  u n a b le  to  w o r k  is  a lw a y s  z e r o  ( e v e n  n e g a t iv e  a c c o rd in g  
to  th e  n e t  h u m a n - c a p i t a l  a p p ro a c h ) .

2 .3 3 .2  T h e  พ น !in g n e ss -T o -P a y  A p p r o a c h

Definition
I n  c o n t r a s t  t o  th e  h u m a n - c a p i t a l  a p p r o a c h ,  th e  c o n c e p t  o f  w i l l i n g n e s s  to  p a y  

is  f i r m ly  r o o t e d  in  th e  a x io m a t ic s  o f  s u b je c t iv e  v a lu a t io n .  T h e  p r e f e r e n c e s  o f  th e  
p e r s o n s  a f f e c te d  a n d  p o s s ib ly  th e i r  r e la t iv e s  a r e  in  th e  f o c u s  o f  in te r e s t .  A s k in g  f o r  th e  
a m o u n t  o f  m o n e y  th a t  is  w o r th  j u s t  a s  m u c h  to  a n  in d iv id u a l  a s  h i s  o w n  l i f e  le a d s  to  
a m b ig u i t ie s ,  b e c a u s e  th e  a n s w e r  d e p e n d s  o n  w h e th e r  lo s in g  o r  s a v in g  o n e ’s  l i f e  is  a t  
is s u e . T h e s e  d i f f ic u l t i e s  c a n  b e  a v o id e d  in  c o n s id e r in g  a l t e rn a t iv e ly .

1. M a r g in a l  c h a n g e s  in  th e  probability  7t to  d ie  w i th in  a  g iv e n  p e r io d  o f  t im e ;  
o r

2 . M a r g in a l  c h a n g e s  o f  th e  e x p e c te d  life span.

I n  c a s e  ( 1 ) ,  o n e  s e e k s  to  d e te rm in e  th e  a m o u n t  o f  m o n e y  z  t h a t  th e  
in d iv id u a l  is  w i l l i n g  to  p a y  f o r  a  s m a ll  decrease  in  th e  r i s k  o f  d y in g  À71 ( e .g .  1 
p e r c e n ta g e  p o in t ) .  I n  f u l l  a c c o r d  w i th  m ic r o e c o n o m ic  th e o r y ,  z  is  c a l l e d  “ e q u iv a le n t  
v a r ia t io n ! ”  B y  w a y  o f  c o n t r a s t ,  th e  a m o u n t  K  t h a t  w o u ld  b e  r e q u i r e d  to  c o m p e n s a te  
th e  in d iv id u a l  f o r  a n  increase in  7t b y  A lt is  c a l l e d  “ c o m p e n s a t in g  v a r ia t io n ”  f o r  a  
c h a n g e  in  r is k . W h e n  À7t g o e s  to w a r d s  z e r o ,  th e  tw o  q u o t ie n t s  Z/À7T a n d  K/Aท 
c o n v e r g e .  T h e i r  c o m m o n  l im i t ,  t h a t  is ,  th e  m a rg in a l  r a t e  o f  s u b s t i t u t io n  b e tw e e n  
w e a l th  a n d  th e  r i s k  o f  d y in g ,  c a n  b e  in te r p r e te d  a s  th e  in d iv id u a l ’ s  m a r g in a l  
w i l l i n g n e s s  to  p a y  f o r  in f in i t e s im a l  c h a n g e s  in  r is k .

I n  c a s e  ( 2 ) ,  th e  a m o u n t  o f  m o n e y  th a t  th e  in d iv id u a l  w o u ld  b e  p r e p a r e d  to  
s a c r i f i c e  in  o r d e r  to  p r o lo n g  h i s  l i fe  b y  o n e  y e a r  c a n  b e  in te r p r e te d  a s  h i s  m a r g in a l  
w i l l i n g n e s s  to  p a y  f o r  a  y e a r  o f  l i fe  g a in e d .

B o th  o f  th e  tw o  f o r m u la t io n s  h a v e  th e i r  s p e c i f i c  le g i t im a t io n .  F r o m  th e  e x ­
p o s t  p o in t  o f  v ie w , th e  c o n c e p t  o f  y e a r s  o f  l i f e  g a in e d  m a k e s  m o r e  s e n s e  t h a n  th e  o n e  
o f  c h a n g e s  in  r is k .  O n  th e  o th e r  h a n d ,  f o r  a n  in d iv id u a l  f a c e d  w i th  th e  e x - a n te  
u n c e r t a in ty  o f  th e  t im e  o f  h i s  d e a th ,  t h e  c o n c e p t  o f  l i f e  e x p e c ta n c y  i s  le s s  c o n c r e te  
th a n  th e  o n e  o f  a  c h a n g e  in  r i s k  f o r  t h e  s u b s e q u e n t  p e r io d  o f  t im e  b e c a u s e  th e  l i fe  
e x p e c ta n c y  i s  d e t e r m in e d  b y  th e  e n t i r e  p r o b a b i l i t y  d i s t r ib u t io n  o f  d e a th  r i s k s  o v e r  th e  
r e m a in in g  l i f e t im e .

2 .4  S tu d y  D e s ig n  in  P r e v e n tio n  E ffe c t iv e n e ss  26
B e f o r e  b e g in n in g  a  p r e v e n t io n - e f f e c t iv e n e s s  a n a ly s is ,  r e s e a r c h e r s  m u s t  

a d d r e s s  a  n u m b e r  o f  is s u e s . T h e  p e r s p e c t iv e  o f  th e  s tu d y , th e  a n a ly t ic  m e th o d ,  a n d
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o th e r  k e y  is s u e s  a f f e c t  n o t  o n ly  th e  n a tu r e  o f  th e  a n a ly s is  b u t  th e  in te r p r e ta t io n  a n d  
u s e f u ln e s s  o f  th e  r e s u l t s  a s  w e l l .  T h is  p r o c e s s  is  r e f e r r e d  to  a s  “ f r a m in g  th e  q u e s t io n .”  
I t s  s u c c e s s f u l  c o m p le t io n  is  o n e  o f  th e  m o s t  im p o r t a n t  s te p s  in  a  รณ d y .

F r a m in g  th e  Q u estio n : A  L is t  o f  K e y  P o in ts

1 .D e f in e  th e  a u d ie n c e  f o r  th e  e v a lu a t io n .  I d e n t i f y  th e  u s e r s  o f  th e  r e s u l t s  o f  
th e  a n a ly s is ,  a n d  in d ic a te  h o w  th e  r e s u l t  w i l l  b e  u s e d .  D e te rm in e  th e  in f o r m a t io n  
n e e d s  o f  th e  t a r g e t  a u d ie n c e  in  r e f e r e n c e  to  th e  p r o g r a m m e  o r  in te r v e n t io n .

2 .O p e ra t io n a l ly  d e f in e  th e  p r o b le m  o r  q u e s t io n  to  b e  a n a ly z e d .  T h is  p r o c e s s  
w i l l  in f lu e n c e  th e  ty p e s  o f  e f f e c t s  a n d  c o s t s  to  b e  in c lu d e d  a n d  w i l l  h e lp  d e te rm in e  
w h ic h  e c o n o m ic  e v a lu a t io n  te c h n iq u e  is  m o s t  a p p r o p r ia te  fo r  th e  a n a ly s is .

3 .C le a r ly  in d ic a te  th e  p r e v e n t io n  s t r a te g ie s  b e in g  e v a lu a te d ,  in c lu d in g  th e  
b a s e l in e  c o m p a r a to r  ( th e  s t r a te g y  th a t  b e s t  r e p r e s e n ts  c u r r e n t  p r a c t ic e )  f o r  th e  
e v a lu a t io n .

4 .S p e c i f y  th e  p e r s p e c t i v e  o f  th e  a n a ly s is .  T h e  p e r s p e c t iv e  t a k e n  w i l l  
d e te rm in e  w h ic h  c o s t s  a n d  b e n e f i t s  a r e  in c lu d e d  in  th e  a n a ly s is .  L im i t  p e r s p e c t iv e s  to  
th o s e  r e le v a n t  to  th e  รณ d y  q u e s t i o a

5 .D e f in e  th e  r e le v a n t  t im e  f r a m e  a n d  a n a ly t ic  h o r iz o n  f o r  t h e  a n a ly s is .  
D e te rm in e  th e  t im e  p e r io d  ( t im e  f r a m e )  in  w h ic h  th e  in te r v e n t io n s  w i l l  b e  e v a lu a te d .  
D e te rm in e  h o w  f a r  in to  th e  f r i tu re  ( a n a ly t ic  h o r i z o n )  c o s t s  a n d  e f f e c ts  t h a t  a c c r u e  f r o m  
th e  in te r v e n t io n  w i l l  b e  c o n s id e re d .

ô .D e te r m in e  th e  a n a ly t ic  m e th o d  o r  m e th o d s . T h e  th r e e  m e th o d s  w id e ly  
a c c e p te d  a r e  c o s t -b e n e f i t ,  c o s t - e f f e c t iv e n e s s ,  a n d  c o s t - u t i l i ty  a n a ly s is .  T h e  c h o ic e  o f  
a n a ly t ic  m e th o d  w i l l  d e p e n d  o n  th e  p o l i c y  q u e s t io n ,  th e  o u tœ m e s  o f  in te r e s t ,  a n d  th e  
a v a i la b i l i ty  o f  d a ta .

7 .D e te r m in e  w h e th e r  th e  a n a ly s is  is  to  b e  a  m a r g in a l  o r  in c r e m e n ta l  
a n a ly s is .  A  m a rg in a l  a n a ly s is  e x a m in e s  th e  e f f e c t  o f  p r o g r a m m e  s c a le . A n  
in c r e m e n ta l  A n a ly s is  c o m p a r e s  th e  e f f e c t s  o f  a l t e r n a t iv e  p r o g ra m m e s .

8 .1 d e n tify  th e  r e le v a n t  c o s ts .  D e te r m in e  w h e th e r  th e  h e a l th  o u tc o m e s  w i l l  b e  
e v a lu a te d  u s in g  th e  c o s t - o f - i l ln e s s  o r  th e  w il l in g n e s s - to - p a y  a p p r o a c h .  I f  t h e  c o s t - o f -  
i l ln e s s  a p p r o a c h  is  u s e d ,  d e te r m in e  w h e th e r  p r o d u c t iv i t y  lo s s e s  w i l l  b e  in c lu d e d .  
I d e n t i f y  o th e r  r e le v a n t  c o s t s  o r  m o n e ta r y  b e n e f i t s .

9 .1 d e n ti fy  th e  h e a lth  o u tc o m e  o r  o u tc o m e s  o f  in te r e s t .  D e te r m in e  w h e th e r  th e  
o u tc o m e s  o f  in te r e s t  a r e  f in a l  h e a l th  o u tc o m e s .  T h e  n u m b e r  a n d  n a tu r e  o f  o u tc o m e s  
w i l l  a ls o  h e lp  to  id e n t i f y  th e  a p p r o p r ia te  a n a ly t ic  m e th o d .

lO .S p e c i fy  th e  d is c o u n t  r a te  o r  t im e  p r e f e r e n c e  f o r  c o s t s  a n d  n o n m o n e ta r y  
o u tc o m e s  t h a t  o c c u r  in  th e  f r itu re .

1 1 .I d e n t i f y  th e  s o u r c e s  o f  u n c e r ta in ly  a n d  p l a n  s e n s i t iv i ty  a n a ly s e s .  T h e r e  
m a y  b e  u n c e r t a in ty  a b o u t  t h e  e f f e c t iv e n e s s  o f  a  p r o g ra m m e  o p t i o n  in  a c h ie v in g  
s p e c i f i e d  h e a l th  o u tc o m e s ,  o r  u n c e r t a in ty  a b o u t  th e  v a lu e s  o f  p a r a m e te r s  in  th e  m o d e l
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12 . D e te r m in e  th e  summary measures th a t  w ill  b e  r e p o r te d .
1 3 .I f  th e  d i s t r ib u t io n  o f  th e  c o s t s  a n d  b e n e f i t s  in  th e  p o p u la t i o n  w i l l  d i f f e r  

f o r  th e  p r e v e n t io n - in te r v e n t io n  o p t io n s  in c lu d in g  th e  b a s e l in e  c o m p a r a to r ,  d e te rm in e  
th e  f e a s ib i l i ty  o f  a n a ly z in g  th e  distributional effects o f  a l t e r n a te  s t r a te g ie s .

2 .5  P r e v io u s  S tu d ie s

1. B o g e l  K , M e s l in  F X . E c o n o m ic s  o f  H u m a n  a n d  C a n in e  R a b ie s  E l im in a t io n :  
G u id e l in e s  f o r  P ro g r a m m e  O r ie n ta t io n .  B u l l  W o r ld  H e a l th  O r g a n  6 8  ( 3 ) . ( 1 9 9 0 ) :  
2 8 1 -2 9 1 .

A n a ly s i s  o f  th e  p r e s e n t  s i tu a t io n  in  c a n in e - r a b ie s - in f e c te d  c o u n t r ie s  s h o w s  th a t  
in  m o s t  c a s e s  t h e  le v e ls  o f  a c t iv i t ie s  f o r  c o n t r o l l in g  th e  d i s e a s e  in  m a n  a n d  in  d o g s  a r e  
f a r  to o  lo w  to  p r e v e n t  h u m a n  d e a th s  d u e  to  r a b ie s  a n d  to  e l im in a te  th e  d i s e a s e  m  th e  
d o g  p o p u la t io n .  T h is  a r t ic le  c o m p a r e s  th e  tw o  m a jo r  o r ie n ta t io n s  o f  a  r a b ie s  c o n t r o l  
p r o g r a m m e , i .e . ,  p r e v e n t io n  o f  t h e  d i s e a s e  in  m a n  b y  in te n s i f y in g  a n d  m o d e r n iz in g  
p o s t - e x p o s u r e  t r e a tm e n t  ( s t r a t e g y  A )  a n d  c a n in e  r a b ie s  e l im in a t io n  b y  c o n t r o l l in g  th e  
d i s e a s e  in  th e  a n im a l  r e s e r v o i r  ( s t r a t e g y  B ) . T h e  o p e r a t io n  o f  b o th  s t r a te g ie s  ( A  +  B )  
to g e th e r  is  a l s o  a n a ly z e d .

B a s e d  o n  th e  a v a i la b le  d a t a  a n d  a s s u m p t io n s  f o r  c a lc u la t io n s  o f  th e  c o s t s ,  th e  
r e s u l t s  s h o w  th a t  w h e n  th e  s t r a te g ie s  a r e  a p p l ie d  in d e p e n d e n t ly  o f  e a c h  o th e r ,  th e  
a n n u a l  c o s t  o f  s t r a te g y  B  a m o u n ts  to  2 5 - 5 6 %  o f  th a t  o f  s t r a te g y  A . W h e n  th e  tw o  
s t r a te g ie s  a r e  a p p l ie d  to g e th e r ,  th e  a c tu a l  a n n u a l  s p e n d in g  r e l a t e d  to  th e  
im p le m e n ta t io n  o f  A  +  B  b e c o m e s  le s s  t h a n  th a t  o f  s t r a te g y  A  a lo n e  a s  f r o m  th e  f i f th  
y e a r  f o l lo w in g  p r o g r a m m e  in i t i a t io n .  T h e  s e n s i t iv i ty  o f  th e  r e s u l t s  w a s  t e s t e d  a g a in s t  
s e le c t e d  f lu c tu a t io n s  in  th e  a s s u m p t io n s .

A n  e s t im a t io n  o f  th e  c o s t s  o f  c o n t r o l  a c t iv i t ie s  p e r  a v o id e d  d e a th ,  a c c o r d in g  to  
th e  s t r a te g y  a p p l ie d ,  is  a ls o  g iv e n . I n  c o u n t r ie s  w h e r e  r e s o u r c e s  a l lo c a t e d  to  r a b ie s  
c o n t r o l  a r e  in a d e q u a te  in  b o th  th e  h e a l th  a n d  v e te r in a r y  s e c to r s ,  th e  c o m p a r i s o n  in  
c o s t s  a n d  e f f e c t iv e n e s s  o f  th e  tw o  p r o g r a m m e  s t r a te g ie s  f o r  r a b ie s  e l im in a t io n  
s t r o n g ly  s u g g e s ts  th a t  c o n s id e r a t io n  s h o u ld  b e  g iv e n  to  a  n a t io n a l  p r o g r a m m e  o f  d o g  
r a b ie s  e l im in a t io n .  O n  th e  o th e r  h a n d ,  f o r  o b v io u s  e th ic a l  r e a s o n s ,  i f  a t t e n t i o n  is  p a id  
to  im p r o v e m e n t  o f  p o s t - e x p o s u r e  t r e a tm e n t ,  th e n  th e  n a t io n a l  a u th o r i t i e s  s h o u ld  
c o n s id e r  a  p l a n n in g  h o r i z o n  c lo s e  to  15 y e a r s .

2 . F is h b e in  D B , e t  a l. R a b ie s  C o n t r o l  in  th e  R e p u b l ic  o f  th e  P h i l ip p in e s :  b e n e f i t s  a n d  
c o s t s  o f  e l im in a t io n .  V a c c in e  9 . ( A u g u s t  1 9 9 1 ):  5 8 1 -5 8 7 .

T h e  a u th o r s  c o m p a r e d  th e  b e n e f i t  a n d  c o s t s  o f  e l im in a t in g  a n im a l  a n d  
h u m a n  r a b ie s  in  th e  P h i l ip p in e s .  I f  r a b ie s  h a d  b e e n  e l im in a te d  in  1 9 8 8 , e c o n o m ic  
b e n e f i t s  w o u ld  to t a l  P 5 2 .8  ( U S $ 2 .5 )  m i l l io n  in  1 9 8 9 .

T h e s e  b e n e f i t s  w o u ld  la r g e ly  a r is e  f r o m  th e  a b o l i t io n  o f  e x p e n s e s  a s s o c ia te d  
w i th  r a b ie s  p r e v e n t io n :  P 2 9 .7  ( U S $ 1 .4 )  m i l l io n  f o r  a n im a l  v a c c in a t io n ,  P 2 1 .6  
( U S $ 1 .0 )  m i l l io n  f o r  h u m a n  p o s te x p o s u r e  p r o p h y la x i s ,  a n d  P 0 .3  ( U S $ 0 .0 2 )  m i l l io n  
f o r  a n im a l  r a b ie s  e x a m in a t io n s .  B e n e f i t s  a ls o  in c lu d e d  P I . 2  ( บ ร $ 0 .0 6 )  m i l l io n  in  
a d d i t io n a l  e a r n in g s  o f  h u m a n s  w h o s e  d e a th  d u e  to  r a b ie s  w o u ld  b e  p r e v e n te d .
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N a t io n w id e  e l im in a t io n  w a s  e s t im a te d  to  c o s t  b e tw e e n  P 8 8 .1  ( U S $ 4 .2 )  m i l l io n  a n d  
P 3 1 7 .2  ( U S $ 1 5 .0 )  m il l io n ,  a s s u m in g  a  c a n in e - to - h u m a n  r a t io  o f  1 :1 0 , v a c c in e  
c o v e ra g e  o f  6 0 % , a n d  a  c o s t  p e r  v a c c in a t io n  o f  n o  le s s  th a n  P 2 5  ( U S $ 1 .1 9 )  a n d  n o  
m o r e  th a n  P 9 0  ( U S $ 4 .2 7 ) .

T h e s e  c o s t s  w o u ld  b e  r e c o u p e d  4 .1 - 1 1 .0  y e a r s  a f te r  th e  in i t i a t io n  o f  a  o n e - y e a r  
e l im in a t io n  c a m p a ig n .  A  s e n s i t iv i ty  a n a ly s i s  s h o w e d  th a t  a n  e l im in a t io n  p r o g r a m m e  
w o u ld  b e  e c o n o m ic a l ly  b e n e f i c ia l  in  a l l  b u t  th e  m o s t  e x t r e m e  c a s e s .

3 . B e lo t to  A J . O r g a n iz a t io n  o f  M a s s  V a c c in a t io n  f o r  D o g  R a b ie s  in  B r a z i l .  R e v  
I n fe c t  P i s  10  ( S u p p l  4 1 . (1 9 8 8 ) :  S 6 9 3 - S 6 9 6 .

T h is  s tu d y  r e p o r t s  r e s u l t s  o f  th e  m a s s  d o g  r a b ie s  v a c c in a t io n  c a m p a ig n s  th a t  
t o o k  p la c e  in  B r a z i l  b e tw e e n  1 9 8 0  a n d  1 9 8 5  a s  a  m e a s u r e  o f  r e d u c in g  th e  in c id e n c e  o f  
r a b ie s  in  u r b a n  a r e a s  o f  th e  c o u n t ry . P a r t i c u la r  f o c u s  is  g iv e n  to  th e  o r g a n iz a t io n  o f  
th e s e  c a m p a ig n s ,  w h ic h  t o o k  p la c e d  o n  a  s in g e  d a y  in  m o r e  th a n  1 ,0 0 0  to w n s  in  2 0  
s ta te s ,  in c lu d in g  la rg e  m e t r o p o l i t a n  a r e a s  s u c h  a s  R io  d e  J a n e i ro .

T h r e e  le v e ls  o f  p u b l ic  h e a l th  s e r v ic e s  ( f e d e r a l ,  s ta t e  a n d  m u n ic ip a l )  w e r e  
in v o lv e d  in  th e  o r g a n iz a t io n  o f  th e s e  c a m p a ig n s .  T h e  m a s s iv e  p a r t i c ip a t io n  o f  th e  
c o m m u n i ty  is  a ls o  e m p h a s iz e d .  N e a r ly  1 0 0 ,0 0 0  p e o p le  f r o m  d i f f e r e n t  s e g m e n ts  o f  th e  
c o m m u n ity ,  e s p e c ia l ly  s tu d e n ts  a n d  m e m b e r s  o f  th e  a r m e d  f o rc e s  a n d  s ta t e  m i l i ta r y  
p o l ic e ,  p a r t i c ip a t e d  a s  v a c c in a to r s  o r  th e  o th e r  r o le s  o n  th e  n a t io n  d a y  o f  th e  d o g  
r a b ie s  v a c c in a t io n .  A n o th e r  f u n d a m e n ta l  p o in t  is  th e  s u p p o r t  g iv e n  in  th e  m e d ia  b y  
m e a n s  o f  n a t io n a l  a n d  s ta t e  b r o a d c a s t  d u r in g  th e  2  w e e k s  th e  d a y  o f  v a c c in a t io n .

T h e  s tu d y  s h o w s  a  p r o g r e s s iv e  d e c r e a s e  in  th e  n u m b e r  o f  c a s e s  o f  r a b ie s  in  
d o g s  a n d  in  h u m a n s  d u r in g  th e  p e r io d ,  a  d e c r e a s e  th a t  c a n  b e  r e a s o n a b ly  a t t r ib u te d  to  
th e  in c re a s e  in  th e  n u m b e r  o f  v a c c in a t io n s  f o r  d o g  r a b ie s .  I n  1 9 8 0  th e r e  w e r e  r e p o r te d  
4 ,5 7 0  c a s e s  o f  r a b ie s  in  d o g s  a n d  1 6 8  c a s e s  o f  r a b ie s  in  h u m a n s ;  in  1 9 8 5  th e  in c id e n c e  
w a s  r e d u c e d  to  4 9 6  a n d  5 2  c a s e s ,  r e s p e c t iv e ly .

4 .  C h o m e l  B ,  e t  ฟ . M a s s  V a c c in a t io n  C a m p a ig n  a g a in s t  R a b ie s :  A r e  d o g s  c o r r e c t ly  
p r o te c te d ?  T h e  P e r u v ia n  e x p e r ie n c e .  R e v  I n fe c t  P i s  1 0  ( S u p p l  4 ) . ( 1 9 8 8 ) :  S 6 9 7 -  
7 0 2 .

I n  a  m a s s  v a c c in a t io n  c a m p a ig n  c o n d u c te d  in  P e r u  in  M a r c h  1 9 8 5 , 2 7 0 ,0 0 0  
d o g s  ( 6 5 %  o f  th e  e s t im a te d  d o g  p o p u la t io n )  w e r e  v a c c in a te d  o v e r  th e  c o u r s e  o f  1 
m o n th  w i th  a n  in a c t iv a te d  t i s s u e  c u l tu r e  v a c c in e . S in c e  th a t  t im e  n o  h u m a n  r a b ie s  
c a s e s  h a v e  b e e n  r e p o r te d ;  in  a d d i t io n ,  th e  n u m b e r  o f  a n im a l  r a b ie s  c a s e s  h a s  d e c l in e d  
to  o n ly  th r e e  f r o m  p r e v io u s  m e a n  o f  2 9 2  c a s e s  p e r  y e a r  s in c e  1 9 8 0 . C le a r ly  s u c h  
c a m p a ig n s  s h o u ld  b e  c a r r ie d  o u t  o n  a  r e g u la r  b a s is  t o  r e d u c e  e n z o o t ic  f o c i  o f  r a b ie s ,  
e s p e c ia l ly  w h e n  p r o g r a m s  f o r  s t r a y  d o g  c o n tr o l  a r e  n o t  w e l l  e s ta b l i s h e d  a n d  
m a in ta in e d .  T h e  v a c c in a t io n  o f  o w n e d  d o g s  a n d  th e  e l im in a t io n  o f  s t r a y  d o g s  s h o u ld  
a lw a y s  b e  c o n d u c te d  c o n c u r re n t ly .  T h e  h e a l th  a u th o r i t ie s  s h o u ld  t a k e  a d v a n ta g e  o f  
la r g e  v a c c in a t io n  c a m p a ig n s  to  e l im in a te  s t r a y  d o g s .

A  s e r o lo g ic  s u r v e y  w a s  a ls o  d o n e  to  d e te rm in e  th e  im m u n e  r e s p o n s e  a m o n g  
r a n d o m ly  s e le c te d  v a c c in a te d  d o g s ,  w i th  t i t e r s  d e te r m in e d  3 , 6 ,  9 ,  a n d  1 2  m o n th s  a f te r  
v a c c in a t io n .  T w e lv e  m o n th s  a f te r  v a c c in a t io n ,  9 7 %  o f  th e  d o g s  h a d  a  r a b ie s  
n e u t r a l iz in g  a n t ib o d y  t i t e r  o f  >  = 0 .5  I U /m l, a n d  8 7 %  h a d  a  t i t e r  o f  >  =  1 .0  IU /m l.
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T h u s ,  th is  t i s s u e  c u l tu r e  r a b ie s  v a c c in e  g iv e n  u n d e r  f ie ld  c o n d i t io n s  in d u c e d  
a n t ib o d ie s  th a t  la s te d  f o r  a t  le a s t  1 y e a r  in  9 7 %  o f  v a c c in a te d  d o g s .

5 . C h o o m k a s ie n  p .  E p id e m io lo g y  o f  R a b ie s  in  T h a i la n d ;  w h a t  w i l l  w e  d o  f r o m  n o w ?
A v a i la b le  f ro m :
h t tp : / /w w w .m o p h .g o . th /o p s /e p i /M o n th lv / r a b ie s .h tm ir 2 0 0 2 .O c t  2 9 ]

T h is  a r t ic le  h a d  a n a ly z e d  e p id e m io lo g ic a l  d a t a  o f  r a b ie s  b e tw e e n  y e a r  1 9 9 1 -  
2 0 0 0 .  O b v io u s ly  th e  n u m b e r  o f  r a b ie s - r e l a te d  d e a th  c a s e s  w a s  d e c r e a s e d  d r a m a t ic a l ly  
a f te r  s t r e n g th e n in g  in  d o g  r a b ie s  c o n t r o l  p r o g r a m  a n d  b e in g  w id e s p r e a d  u s e  o f  s a fe ty  
p o s te x p o s u r e  v a c c in e . B u t  th e  w a y  to  r u n  o u t  o f  d e a th  c a s e  is  l ik e ly  to  b e  m o re  
la b o r a to r y  t e s t  t a k e n  p a r t  in  m u c h  m o r e  th a n  th e  p a s t .  I n  a d d i t io n  th e  r a b ie s  c o n t r o l  in  
d o g  s h o u ld  b e  d i f f u s e d  p r e v a i l in g ly  in  e v e r y  a r e a ,  a t  le a s t  8 0 %  o f  to ta l  d o g  p o p u la t io n

6 . M i tm o o n p i ta k  c , T e p s u m e th a n o n  V , W ild e  H . R a b ie s  in  T h a i la n d .  E p id e m io l
I n fe c t  1 2 0 . ( 1 9 9 8 ) :  1 6 5 -1 6 9 .

T h e  p r e v a le n c e  o f  c a n in e  a n d  h u m a n  r a b ie s  in  T h a i la n d  h a s  d e c r e a s e d  
s ig n i f ic a n t ly  d u r in g  th e  la s t  d e c a d e .  T h is  h a s  b e e n  a s s o c ia te d  w i th  a n  in c re a s in g  
n u m b e r  o f  h u m a n  p o s te x p o s u r e  t r e a tm e n t s .  E d u c a t io n a l  e f f o r t s ,  m a s s  v a c c in a t io n  o f  
d o g s  a n d  c a ts  a n d  th e  u s e  o f  s a fe  a n d  e f f e c t iv e  v a c c in e s  h a v e  a l l  m a d e  a n d  im p a c t .

A n  e s t im a te  o f  th e  to ta l  d o g  p o p u la t io n ,  c a r r ie d  o u t  o n  th e  b a s i s  o f  r a n d o m  
s a m p lin g  in  1 9 9 2 , w a s  7 .6  m i l l io n  e q u iv a le n t  to  1 d o g  p e r  6 .7  p e r s o n s  o r  0 .7  d o g s  p e r  
h o u s e h o ld .  B a s e d  o n  B u d d h is t  e th ic s ,  th e i r  s ta f f s  r a r e ly  k i l l  d o g s  th a t  a r e  b r o u g h t  to  
th e  Q u e e n  S a o v a b h a  M e m o r ia l  I n s t i tu t e  in  a l iv e . T h is  p r a c t ic e  a l lo w e d  th e m  to  
o b s e r v e  a  la r g e  n u m b e r  [8 3 7 ]  o f  a n im a ls  d u r in g  1 9 8 5 -9 6 . I t  h a s  b e e n  a n  e x p e r ie n c e  
th a t  a l l  th e i r  r a b id  d o g s  s u c c u m b  w i th in  10  d a y s  o f  o n s e t  o f  n e u r o lo g ic a l  s y m p to m s . 
T h e i r  f in d in g s  th u s  s u p p o r t  th e  c u r r e n t  W H O  r e c o m m e n d a t io n  th a t  o b s e r v a t io n  o f  d o g  
f o r  10  d a y s  IS  a  s a fe  p r a c t ic e .  T h e y  b e l ie v e  th a t  ‘d o g  r a b ie s  s u r v iv o r s ’, a s  d e s c r ib e d  b y  
Y a s m u th  a n d  c o l le a g u e s  m a y  h a v e  s u b c l in ic a l  i l ln e s s  w i th o u t  a g g re s s iv e  b e h a v io r  a n d  
a r e  s im p ly  n o t  d e te c te d  u n le s s  s e r o s u r v e y s  a r e  c a r r ie d  o u t  o n  a p p a r e n t ly  h e a l th y  
u n v a c c in a te d  a n im a ls .

I t  is  a p p a r e n t  th a t  s o m e  p r o g r e s s  w i th  r a b ie s  c o n t r o l  h a s  b e e n  m a d e  in  
T h a i la n d  b u t  th e  b a t t le  is  f a r  f r o m  w o n . T h e  la rg e  p o p u la t io n  o f  s t r a y  a n d  c o m m u n i ty  
d o g s ,  th e  f a c t  t h a t  th e y  h a v e  a  s h o r t  l i f e  s p a n  a n d  o f te n  r e c e iv e  o n ly  o n e  v a c c in e  
in je c t io n ,  c o n t r ib u te  to  th e  r a b ie s  p r o b le m  in  th is  c o u n t ry .  C u l tu r a l  a n d  r e l ig io u s  
b a r r ie r s  to  m o r e  r a d ic a l  m e a s u r e s  f o r  d o g  c o n t r o l  a r e  a ls o  h in d ra n c e .

7 . M e e s o m b o o n  V , S a g a r a s a e ra n e e  p .  D o g  e c o lo g y  S tu d y  in  T h a i la n d .  J  H e a l th  
S c ie n c e  1 . ( A p r i l  1 9 9 2 ):  3 1 6 - 3 2 6 .

T h i s  is  th e  s tu d y  o f  d o g  e c o lo g y  in  T h a i la n d  ( e x c lu d e d  B a n g k o k )  in  1 9 9 0  
u s in g  h o u s e h o ld  q u e s t io n n a i r e  s u r v e y  h a s  r e v e a le d  th a t  th e  to ta l  n u m b e r  o f  o w n e d  d o g  
p o p u la t io n  w a s  e s t im a te d  a t  7 ,2 4 1 ,8 3 0 .  T h e r e  w a s  5 8 5 ,8 2 0  o w n e d  d o g s  in  m u n ic ip a l  
a r e a s  a n d  6 ,6 5 6 ,0 1 0  d o g s  in  r u r a l  a r e a s . T h e r e  w e r e  2 ,1 8 6 ,8 4 7  f e m a le  d o g s  a t  
r e p r o d u c t iv e  a g e  (6  m o n th s -  7  y e a r s  o ld ) .

http://www.moph.go.th/ops/epi/Monthlv/rabies.htmi
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The average numbers of dogs per household in urban areas were 0.72, 0.58,

0.63 and 0.35 in Northern, Central, Northeastern and Southern regions respectively 
and in rural areas were 0.78, 0.93, 0.53 and 0.38 respectively. There were 30.09 
reproductive female dogs per 100 owned dog population. Dog to human ratio was 
1:6.72.

The annual birth rate of the owned dog population was 12.86 %, and the 
death rate was 10.91%.
8. Bhanganada K, Wilde H, Sakolsataydom p and Oonsombat p. Dog-bite injuries at 

a Bangkok teaching hospital. Acta Tropica 55. (1993): 249-255.
Thailand has a large domestic and stray dog population and Buddhist 

cultural beliefs encourage feeding and protection of stray animals. Dog bites are 
common injuries encountered in emergency rooms throughout the country.

A prospective study of such bites seen at a teaching hospital in Bangkok 
revealed that: (1) dog bites represent 5.3% of injuries seen in the emergency room; (2) 
the majority occur on the street, are inflicted by stray dogs and are interpreted by the 
victim as unprovoked. Children and teenagers account for 55% of the victims. The 
lower extremities (54%) and upper extremities (20%) were the most common sites for 
bites. 9% of patients were bitten on the face or head. In addition to pain, risk of 
infection (approximately 13%) and the significant cost of caring for these injuries, 
victims often experienced prolonged anxiety because of to the generally known risk of 
rabies in Thailand. Due to the high cost of imported immunoglobulins and vaccines, 
rabies exposures are not always managed optimally in Asia.
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