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E C O N O M IC  L O S S  C O N C E P T

Econom ic l o s s  r e s u l t s  from  S c h is to s o m ia s i s  
m o r b id i ty  h as  b een  d e m o n s tra te d  by econom ic c o s t s ,  
c u r r e n t  p r o d u c t i v i t y  l o s s  and  f u t u r e  p r o d u c t i v i t y  l o s s .  
Econom ic c o s t s  b o rn e  by h o u s e h o ld s  in  endem ic a r e a  
r e p r e s e n t s  th e  r e s o u r c e s  w hich  h a s  b een  d i v e r t e d  to w a rd s  
S c h is to s o m ia s i s  i n s t e a d  o f  b e in g  c h a n n e l le d  to  o th e r  b e s t  
a l t e r n a t i v e  u s e s  w hich  c o u ld  y i e l d  m ore r e t u r n s .  Thus, 
t h e s e  econom ic c o s t s  w hich  en co m p asses b o th  d i r e c t  and 
i n d i r e c t  c o s t s ,  r e f l e c t s  one o f  th e  econom ic l o s s e s  to  
th e  com m unity . However, t h i s  l o s s  w ould  have b een  a v e r te d  
i f  t h e  g o vernm en t i n i t i a t e d  a c o n t r o l  program m e.

A n o th e r s o u rc e  o f  econom ic l o s s  c a u se d  by 
S c h is to s o m ia s i s  m o r b id i ty  i s  c u r r e n t  p r o d u c t i v i t y  l o s s  as  
d e p ic t e d  by c h a n g in g  h e a l t h  s t a t u s  o f  h o u s e h o ld  members 
in  endem ic a r e a .  D e t e r i o r a t i o n  o f  h e a l t h  s t a t u s  o f  
h o u s e h o ld  members a s  r e v e a le d  by la b o u r  p r o d u c t i v i t y  
in d e x  l e a d s  to  a d e c l i n e  in  i n d i v i d u a l  la b o u r
p r o d u c t i v i t y .  The sum m ation o f  i n d i v i d u a l  p r o d u c t iv i ty -  
l o s s  j u s t i f i e s  h o u s e h o ld  p r o d u c t i v i t y  l o s s .

When a l l  h o u se h o ld  p r o d u c t i v i t y  l o s s  a r e  summed 
t o g e t h e r  we g e t  t o t a l  p r o d u c t i v i t y  l o s s  f o r  th e  w hole 
com m unity l i v i n g  in  th e  endem ic a r e a .  L ik e w ise , t h i s  
p r o d u c t i v i t y  l o s s  w ould  have b een  a v e r t e d  i f  t h e r e  was a 
c o n t r o l  program m e.

On th e  o th e r  hand , econom ic l o s s  t o  th e  s o c i e t y  
a s  a r e s u l t  o f  p o o r  s c h o o l p e rfo rm a n c e  o f  c h i l d r e n  i s  
m a n i f e s te d  in  two w a y s : ( i )  In v e s tm e n t made on e d u c a t io n  
( i i )  L o s t f u t u r e  p r o d u c t i v i t y .

4 . 1  E D U C A T I O N  I N V E S T M E N T  L O S S

H ou seh o ld s and  th e  g o vern m en t b o th  do spend  
s u b s t a n t i a l  r e s o u r c e s  on e d u c a t io n  w hich  i s  c o n s id e r e d  as  
a lo n g  te rm  in v e s tm e n t .  The in v e s tm e n t  in  e d u c a t io n  i s  
n o t made f o r  i t s  on sa k e , i n s t e a d  f o r  e x p e c te d  h ig h e r  
f u t u r e  r e t u r n s  from  th e  c h i l d r e n  who a r e  f u t u r e  
p r o d u c t iv e  la b o u r  f o r c e ,  th u s  when th e s e  c h i l d r e n  a r e  
s u b j e c t e d  to  p o o r s c h o o l p e rfo rm a n c e  due to
S c h i s to s o m ia s i s  i n f e c t i o n  , i t  im p l ie s  l o s s  to  th e  
com m unity , w hich  s a c r i f i c e d  i t s  c u r r e n t  co n su m p tio n  on 
a n t i c i p a t i o n  o f  th e  in v e s tm e n t to  pay  h ig h e r  r e t u r n s  in  
f u t u r e  th ro u g h  in c r e a s e d  la b o u r  p r o d u c t i v i t y  due to  
know ledge a c q u i r e d  from  e d u c a t io n .
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4 . 2  N E T  P R E S E N T  V A L U E ( N P V )  A P P R O A C H

As p o in te d  e a r l i e r ,  in v e s tm e n t  in  e d u c a t io n  i s  a 
lo n g  t e r m  one ,  w hich  r e q u i r e s  huge i n i t i a l  c a p i t a l  on 
a n t i c i p a t i o n  o f  e a r n in g  m ore in  f u t u r e  th ro u g h  an 
i n c r e a s e  in  la b o u r  p r o d u c t i v i t y .  Thus, in  a s i t u a t i o n  
w here  t h e r e  i s  no S c h is to s o m ia s i s  m o r b id i ty ,  in v e s tm e n t 
in  e d u c a t io n  i s  a v i a b l e  p r o j e c t  d e p ic t e d  by NPV b e in g  
g r e a t e r  th a n  z e r o .  However, w ith  th e  p r e s e n c e  o r 
S c h i s t o s o m i a s i s , s c h o o l  c h i l d r e n ’ ร p e rfo rm a n c e  i s  b e in g  
a f f e c t e d  a s  a r e s u l t  in v e s tm e n t  c o s t s  becam e h ig h e r  th a n  
b e n e f i t s  e v e n t u a l l y  p u sh e s  down th e  NPV to  be  l e s s  th a n  
z e ro  ( n e g a t i v e ) , im p ly in g  su ch  an in v e s tm e n t  i s  n o t 
w o r th w h i le .

ท Bi -  Ci 
NPV = z  -----------------

i - 1  ( 1 + r  ) i

= B l - c l  B2-C2 B3-C3 ................. B i-C i
+ + +

(1+ r ) 1 ( 1 + r ) 2 (1 + r ) 3 ( l + r ) n

Bn = B e n e f i t s  i n  y e a r  i  
Cn = C o s ts  in  y e a r  i  
r  = D isc o u n t r a t e  
ท = Number o f  y e a r s  
i  = The y e a r  b e in g  d is c o u n te d .

NPV > 0 I f  t h e r e  i s  no S c h is to s o m ia s i s  ( c o n t r o l
program m e p r e v a i l s )  h en c e , in v e s tm e n t  in  e d u c a t io n  i s  
r e a s i b i e .
NPV < 0 W ith th e  p re s e n c e  o f  S c h i s to s o m ia s i s ,  hence 
in v e s tm e n t  in  e d u c a t io n  i s  n o t f e a s i b l e .
4 . 3  LOST FUTURE PRODUCTIVITY

D unlop and  D ia tc h e n k o  (1364) p o in te d  c h a r ,  among 
th e  f a c t o r s  w hich  i n f lu e n c e s  la b o u r  p r o d u c t i v i t y  a r e :  ( i)  
The s k i l l  o r  q u a l i f i c a t i o n  o f  th e  w o rk e r ( i i ) T h e  
i n t e n s i t y  o f  h i s  e f f o r t  in  th e  p r o c e s s  o f  l a b o u r ,  o r  th e  
i n t e n s i t y  o f  w o rk . ( i i i ) T h e  i n n a t e  a b i l i t y  o f  th e  w o rk e r, 
t h a t  i s  h i s  p h y s i c a l  and m e n ta l e n e rg y .
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From t h e s e  a rg u m en ts  i t  i s  c l e a r  t h a t ,  th e  
com m unity i s  d e p r iv e d  o f  s k i l l e d  o r  q u a l i f i e d  f u t u r e  
w o rk e rs  a s  th e  c h i l d r e n  who a r e  th e  f u t u r e  l a b o u r  f o r c e ,  
th e y  a r e  ham pered  t o  p e rfo rm  w e l l  on t h e i r  s t u d i e s  due to  
th e  p re s e n c e  o f  S c h i s to s o m ia s i s ,  h en ce  th e y  become in  
f u t u r e  sem i s k i l l e d  i f  n o t u n s k i l l e d  a t  a l l .  A lso , 
S c h is to s o m ia s i s  a f f e c t s  t h e i r  p h y s ic a l  and  m e n ta l  e n e rg y  
a s  a r e s u l t  th e y  become l e s s  p r o d u c t iv e  in  f u t u r e .
4 . 4  C O S T  C L A S S I F I C A T I O N  ( P A T I E N T  P E R S P E C T I V E )

DIRECT COSTS INDIRECT COSTS
1. D rugs I .9z. • Lab t e s t s 2 .
3. C o n s u l ta t io n  f e e s

3.
4.

T ra v e l  c o s t
Exti-TEI fe e d  c o s tiร in c u r r e d  
when s e e x in g  t r e a t m e n t .  
O u tp u t l o s s  d u r in g  th e  tim e  
o f  s e e k in g  t r e a tm e n t .
R educed la b o u r  p r o d u c t i v i t y  
due to  i n f e c t i o n .

4 . 5  C O S T  I D E N T I F I C A T I O N  A N D  M E A S U R E M E N T

(1) DIRECT COST
T h is  i s  o u t  o f  p o c k e t paym en ts made by h o u s e h o ld s  

when s e e k in g  m e d ic a l  s e r v i c e s  to  t r e a t  S c h i s t o s o m i a s i s .
DRUGS ะ

Drug c o s t  in c u r r e d  by h o u s e h o ld s  to  t r e a t  
s c h i s t o s o m i a s i s . I t  i s  c a l c u l a t e d  a s  num ber o f
p r a z i q u a n t e l  d o se s  consum ed by a h o u s e h o ld  member 
m u l t i p l i e d  by p r i c e  o f  a s i n g l e  d o se .

LAB TEST:
T h is  i s  t h e  c o s t  b o rn e  by h o u s e h o ld s  a s  a r e s u l t  

o f  d i a g n o s t i c  t e s t s  p e rfo rm e d  to  d e t e c t  S c h i s t o s o m i a s i s . 
I t  i s  c a l c u l a t e d  a s  t o t a l  number o f  l a b o r a t o r y  t e s t s  
p e rfo rm e d  to  a member m u l t i p l i e d  by p r i c e  p a id  f o r  a 
s i n g l e  t e s t .
PHYSICIAN FEES:

T h is  i s  th e  paym ent made each  t im e , h o u se h o ld  
members c o n s u l t s  p h y s ic i a n .  T hus, i t  i s  c a l c u l a t e d  as  
t o t a l  number o f  c o n s u l t a t i o n s  made in  a y e a r  m u l t i p l i e d  
by p r i c e  p a id  f o r  one c o n s u l t a t i o n .  2
(2) INDIRECT COST

T hese a r e  c o s t s  b o rn e  by h o u s e h o ld s  b u t  n o t 
d i r e c t l y  r e l a t e d  t o  t r e a tm e n t .
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T hese c o s t s  a r e  i d e n t i f i e d  and e s t im a te d  a s  f o l lo w s :
FOOD:
T h is  in c lu d e s  any e x t r a  fo o d  p u r c h a s e d ( a p a r t  

from  no rm al h o u s e h o ld  fo o d  co n su m p tio n ) when s e e k in g  
t r e a tm e n t  v a lu e d  a t  m a rk e t p r i c e .

TRAVEL COST:
T h is  in v o lv e s  t r a n s p o r t  c o s t  i n c u r r e d  by p a t i e n t s  

a s  w e l l  a s  acco m p an ied  member (ร) o f  th e  h o u se h o ld  p e r  
t r i p  p e r  y e a r .  T h is  c o s t  i s  o b ta in e d  th ro u g h  h o u se h o ld  
i n t e r v i e w  a s  w e l l  a s  by o b s e r v a t io n  w hereby  in t e r v i e w e r  
come a c r o s s  l o c a l  t r a n s p o r t .  I t  i s  c a l c u l a t e d  a s  t o t a l  
num ber o f  t r i p s  made p e r  y e a r  f o r  a l l  m em bers, m u l t i p l i e d  
by f a r e  p a id  f o r  one t r i p .

OUTPUT LOSS DURING THE TIME OF SEEKING
TREATMENT.
T h is  i s  t h e  o p p o r tu n i ty  c o s t  o f  t im e  s p e n t  

s e e k in g  t r e a tm e n t  a t  th e  h e a l t h  f a c i l i t y  i n s t e a d  o f 
t a k in g  p a r t  in  p r o d u c t iv e  a c t i v i t i e s .  T h is  i s  im p o r ta n t  
b e c a u s e  a l l  s c h i s to s o m ia s i s  c a s e s  a r e  d ia g n o s e d  and 
t r e a t e d  a t  d i s t r i c t  h o s p i t a l .  T h is  i s  im p u ted  by 
m u l t i p ly in g  th e  number o f  h o u rs  l o s t  in  a day  by th e  
shadow  p r i c e  o f  la b o u r  in  th e  endem ic a r e a .  T h is  m ethod 
o f  a s s ig n in g  m ark e t v a lu e  o f  p r o d u c t io n  l o s t  a s  a r e s u l t  
o f  m o r b id i ty ,  h a s  b een  a l s o  a d o p te d  by K a m o lra ta n a k u l, p 
and  o t h e r s  (1 9 9 3 ) .

REDUCED LABOUR PRODUCTIVITY:
T h is  i s  an i n d i r e c t  c o s t  a r i s e s  from  in c a p a c i t y  

o f  h o u s e h o ld  members t o  w ork a t  t h e i r  f u l l  c a p a c i t y ,  a s  
th e y  a r e  f e e l i n g  u n w e ll due to  s c h i s to s o m ia s i s  i n f e c t i o n .  
I t  i s  a d i f f e r e n c e  o f  p r o d u c t i v i t y  b e tw een  th e  t im e  a 
h o u s e h o ld  member i s  f r e e  from  i n f e c t i o n  and when i s  
i n f e c t e d .  T h is  p r o d u c t i v i t y  l o s s  ( u n i t s  p e r  day  ) i s  
q u a n t i f i e d  in  m o n e ta ry  te rm  so a s  to  o b ta in  t h e  v a lu e  or 
sh e  re d u c e d  p r o d u c t i v i t y . L abour p r o d u c t i v i t y  in d e x  t a b l e  
p r o v id e s  an e s t im a t io n  o f  t h i s .

DECLINE IN SCHOOL PERFORMANCE ะ
T h is  i s  an i n d i r e c t  c o s t  a c c r u e  to  h o u s e h o ld s  in  

te rm s  o f  l o s t  e d u c a t io n  in v e s tm e n t  a s  w e l l  a s  l o s t  
f u t u r e  p r o d u c t i v i t y  o f  s c h o o l c h i l d r e n .  F u tu re
p r o d u c t i v i t y  i s  d i s c o u n te d  a t  p r e s e n t  v a lu e  t o  r e f l e c t



2 5

t h e  l o s t  in v e s tm e n t ,  a s  th e  c h i l d r e n  in  f u t u r e  w i l l  be 
w o rk in g  a s  sem i s k i l l e d  o r  u n s k i l l e d  w o rk e rs .
4 . 6  C O S T  E Q U A T I O N S

4 .6 .1  DIRECT COST EQUATION:
L e t i  r e p r e s e n t  h o u se h o ld  members 1 , 2 . . . ท
L e t ท r e p r e s e n t  t o n a l  number o f  h o u se h o ld  members i n  a 

p a r t i c u l a r  h o u s e h o ld .
L e t k r e p r e s e n t  h o u s e h o ld s  1 , 2 , . . . .  PC
L e t Dgic r e p r e s e n t  d ru g  c o s t  f o r  a d o se  o f  p r a z i q u a n t e l ,  
i n c u r r e d  by h o u se h o ld  members o f  h o u se h o ld  k.
L e t Ltic r e p r e s e n t  l a b o r a t o r y  t e s t  c h a rg e  f o r  one 
l a b o r a t o r y  t e s t  p e rfo rm e d  t o  h o u s e h o ld  members o f 
h o u se h o ld  k.
L e t Cfic r e p r e s e n t  c o n s u l t a t i o n  f e e  p a id  f o r  one 
c o n s u l t a t i o n  so u g h t by h o u se h o ld  members o f  h o u se h o ld  k .
L e t Npilc r e p r e s e n t  number o f  p r a z i q u a n t e l  d o se s  consum ed 
by h o u se h o ld  member i  o f  h o u se h o ld  k .
L e t Ntile r e p r e s e n t  number o f  l a b o r a t o r y  t e s n s  p e rfo rm e d  to  
h o u s e h o ld  member i  o f  h o u se h o ld  k .
L e t NCiic r e p r e s e n t  number o f  c o n s u l t a t i o n  v i s i t s  made by 
h o u s e h o ld  member i  o f  h o u se h o ld  k
L e t TDCic r e p r e s e n t  t o n a l  d i r e c t  c o s t  o f  h o u s e h o ld  k 
( 1 ) T o ta l  d ru g  c o s t  f o r  h o u se h o ld  k i s :

ท
TDg* = Dgic z Npik .........................................................................  1

i = l
( 2 ) T o ta l  l a b o r a t o r y  t e s t  c o s t  f o r  h o u se h o ld  k i s :
TLtic = Ltic z Ntile ............................................... '........................

i = l
(3 ) T o ta l  c o s t  o f  c o n s u l t a t i o n  f e e s  f o r  h o u s e h o ld  k i s :
Tefic = Cfic z NCiic ............................................................................  3

1=1
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(4) T o ta l  d i r e c t  c o s t  f o r  a l l  h o u s e h o ld s  i s :

4 .6 .2  INDIRECT COST EQUATION:
L e t Fd1 น 6  l  c Cifc
h o u se h o ld

r e p r e s e n t  fo o d  c o s t  p e r  t r i p  i n c u r r e d  by- 
members o f  h o u se h o ld  k

L e t Trie r e p r e s e n t  t r a v e l  c o s t  p e r  t r i p  a s  in c u r r e d  by
h o u s e h o ld  members o f  h o u se h o ld  k
L e t Hlik r e p r e s e n t  number o f  h o u rs  l o s t  when s e e k in g  
t r e a tm e n t  f o r  h o u s e h o ld  member i  o f  h o u se h o ld  k
L e t Prie r e p r e s e n t  l o c a l  pay  r a t e  p e r  h o u r , f o r  h o u rs  
l o s t  by h o u se h o ld  members o f h o u se h o ld  k
L e t Pliic r e p r e s e n t  u n i t s  l o s t  due to  re d u c e d  la b o u r  
p r o d u c t i v i t y  f o r  h o u se h o ld  member i  o f  h o u se h o ld  k.
L e t Mpic r e p r e s e n t  m ark e t p r i c e  o f  one u n i t  l o s t  due to  
re d u c e d  p r o d u c t i v i t y  f o r  h o u se h o ld  members o f  h o u se h o ld  
k .
L e t NTiic r e p r e s e n t  number o f  t r i p s  made s e e k in g  t r e a tm e n t  
f o r  h o u s e h o ld  member i  o f  h o u se h o ld  k.
L e t Npilc r e p r e s e n t s  number o f  p e r s o n s  in  one t r i p ,  who 
e s c o r t e d  h o u se h o ld  member i  from  h o u se h o ld  k to  se ek  
t r e a tm e n t  a t  d i s t r i c t  h o s p i t a l .  ( i . e .  p a t i e n t  p lu s  
acco m p an ied  m em b ers).
(5) T o ta l  e x t r a  fo o d  c o s t  f o r  h o u se h o ld  k i s :

(7) The v a lu e  o f  o u tp u t  l o s s  d u r in g  th e  tim e  o f  s e e k in g  
t r e a tm e n t  f o r  h o u se h o ld  k i s :

(6) T o ta l  t r a v e l  c o s t  f o r  h o u se h o ld  k
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VOL, = Prit ร  (Hliic NTiic Npile) ....................................................  7
i = l

(8) The v a lu e  o f  th e  urfflts l e s t  due to  re d u c e d  
p r o d u c t i v i t y  f o r  h o u s e h o ld  k i s :

VRP, = Mpk z ( Plik ) .......................................................................  6

(9) T o ta l  i n d i r e c t  c o s t  f o r  a l l  h o u s e h o ld s  i s :

K
TIC = z (TFd, + TTr, + VOL, + VRPk).....................................  9

k-1

(10) Econom ic c o s t  e q u a t io n  f o r  a l l  h o u s e h o ld s  i s :
K

TC = Z ( TDC, + TIC, ) .........................................................  10
k= l

4 .6 .3  INTERPRETATION OF THE COST EQUATIONS
From th e s e  c o s t  e q u a t io n s ,  i t  i s  n o t i c e d  t h a t  due 

to  th e  common f e a t u r e  o f  r e i n f e c t i o n ,  f o r  a i l  t r e a t e d  
S c h is to s o m ia s i s  c a s e s  th e n ,  th e  t o t a l  c o s t  o f  t r e a t i n g  
th e  d i s e a s e  i s  b i g g e r .  T h is  i s  t r u e  b e c a u s e , t r e a tm e n t  o f  
c u r r e n t  i n f e c t i o n  I s  th e  o n ly  c o p in g  m echanism  a v a i l a b l e  
f o r  t h e s e  p e o p le  l i v i n g  in  endem ic a r e a  a t  th e  moment, as 
t h e r e  i s  no c o n t r o l  m e a su re s  f o r  th e  d i s e a s e .

However, e q u a t io n  1C p r e s e n t s  a l l  th e  c o s t s  
a s s o c i a t e d  w ith  s c h i s to s o m ia s i s  m o r b id i ty  in  an endem ic 
a r e a  in c lu d in g  t h e  o p p o r tu n i ty  c o s t  o f  t im e  s p e n t  s e e k in g  
t r e a tm e n t ,  o p p o r tu n i ty  c o s t  o f  re d u c e d  p r o d u c t i v i t y  due 
to  c u r r e n t  i n f e c t i o n  and o p p o r tu n i ty  c o s t  o f  co m p le te  
a b s e n t  from  w ork when th e y  have  d e v e lo p e d  m o r b id i ty  
sym ptom s. T hus, t h i s  e q u a t io n  e s t im a te s  t o t a l  c o s t  b o rn e  
by H ou seh o ld s in  th e  S c h is to s o m ia s i s  endem ic a r e a  w hereby  
t h e r e  i s  ท๐ c o n t r o l  program m e.

How b ig g e r  i s  e q u a t io n  10 d ep end s on th e  
v a r i a b l e s  such  " a s  v a lu e  o f  o u tp u t  l o s t  when s e e k in g  
trea tm en t(V O L ,) , v a lu e  o f  o u tp u t  u n i t s  l o s t  due to  re d u c e d  
p r o d u c t i v i t y  a s  a r e s u l t  o f  in fe c tio n (V R P ,)  , number o f  
p e r s o n s  acco m p an ied  w ith  s ic k  p e rs o n  t o  h e a l t h  f a c i l i t y
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(Npit) / t r a v e l  f a r e  p e r  p e rs o n  (T r* ), l a b o r a t o r y  t e s t  c h a rg e  
(TLtfc) , and p r i c e  c f  a s i n g l e  d o se  o f  p r a z i q u a n t e l  (an 
e f f e c t i v e  d ru g  f o r  S c h is to s o m ia s i s  t r e a tm e n t )  i n d i c a t e d  
a s  Dg*. I f  th e s e  c o s t  com ponen ts p ro d u c e d  b ig  f i g u r e s  th e y  
w i l l  make e q u a t io n  10 more b ig g e r  and v ic e  v e r s a .

Thus, t h i s  e q u a t io n  t e l l s  h e a l t h  p la n n e r s  th e  
m a g n itu d e  o f  r e s o u r c e s  h o u se h o ld s  in  endem ic a r e a  a r e  
sp e n d in g  so  a s  to  co p e  w ith  th e  d i s e a s e .
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