
CHAPTER 3 

RESEARCH METHODS

3 .1  C o n c e p tu a l Fram ework

T h is  s tu d y  w i l l  d e v e lo p  an approach to  d e te r m in e  b e n e f i t s  
and c o s t s  o f  u s in g  a s e t  o f c l i n i c a l  c r i t e r i a  in s t e a d  o f f e v e r  
a lo n e  in  p r esu m p tiv e  d ia g n o s i s  and tre a tm e n t w hich i s  a 
c u r r e n t ly  u s in g  p r a c t i c e  in  most c o u n t r ie s  in c lu d in g  Myanmar. 
The id e a  i s  t o  i d e n t i f y  one o r  a s e t  o f c l i n i c a l  symptoms o r  
s i g n s  th a t  can  p r e d ic t  th e  p o s s i b i l i t y  o f b e in g  b lo o d  s l i d e  
p o s i t i v e  fo r  m a la r ia  p a r a s i t e s .  T h is  w i l l  be c o u p le d  w ith  
d e te r m in a t io n  o f b e n e f i t s  and a d d it io n a l  c o s t s  in c u r r e d  when 
u s in g  t h i s  o r  a s e t  o f c l i n i c a l  symptoms o r  s i g n s  to  s e l e c t  
p a t i e n t s  to  be g iv e n  p resu m p tiv e  tr e a tm e n t. D e t a i l s  o f  t h i s  
approach  i s  d is c u s s e d  below  and th e  w h ole c o n c e p tu a l  framework  
i s  p r e s e n te d  in  F ig u r e s  3 .1  and 3 .2 .

3 . 1 . 1  The C l i n i c a l  C r i t e r i a

A s e t  o f c l i n i c a l  c r i t e r i a  co m p r is in g  one o r  more o f  
c l i n i c a l  symptoms o r  s i g n s ,  w i l l  h ave to  be d e v e lo p e d  f i r s t  
u s in g  l o g i s t i c  r e g r e s s io n  m odel. T here a r e  t y p i c a l l y  two g o a ls  
o f m od elin g  in  t h i s  c a s e :  on e i s  to  o b ta in  a v a l i d  e s t im a t e  o f 
e x p o s u r e - d is e a s e  r e la t i o n s h ip ,  th e  o th e r  i s  to  o b ta in  a good  
p r e d ic t i v e  m odel. The l a t t e r  i s  one o f th e  i n t e n t i o n s  o f t h i s  
s t u d y .

When th e  g o a l i s  p r e d ic t io n  i t  i s  a p p r o p r ia te  to  u se
com puter a lg o r ith m s , su ch  a s  backward e l im in a t io n  o r  a l l  
p o s s i b l e  r e g r e s s i o n s ,  w hich a r e  b u i l t  in t o  com puter p a ck a g es  fo r  
d i f f e r e n t  m o d els . For a n o th e r  g o a l sta n d a rd  com puter a lg o r ith m s  
do not a p p ly  b e c a u se  th e  r o l e s  th a t  v a r ia b le s  su ch  a s
co n fo u n d ers  and e f f e c t  m o d if ie r s  p la y  in  th e  m odel must be g iv e n  
s p e c i a l  a t t e n t i o n .

At th e  v a r ia b le  s p e c i f i c a t i o n  s t a g e ,  c l i n i c a l l y  or
b i o l o g i c a l l y  m ea n in g fu l v a r ia b le s  a r e  d e f in e d  in  th e  model to
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p r o v id e  th e  la r g e s t  model to  be i n i t i a l l y  c o n s id e r e d . In t h i s  
s tu d y  s l i d e  p o s i t i v i t y  fo r  m a la r ia  p a r a s i t e  i s  i d e n t i f i e d  a s  a 
dependent v a r ia b le  and o r a l  tem p era tu re  eq u a l to  o r  more than  38' c, s p le e n  s i z e ,  cou gh , v o m it in g , bow el movement, a g e , s e a s o n  o f 
th e  y e a r , s e x  and a r e a  o f r e s id e n c e  w ith  r e s p e c t  to  r i s k  o f  
g e t t i n g  m a la r ia  (e n d e m ic ity )  a s  in d ep en d en t v a r i a b l e s .

F ig u r e  3 .1  C o n c e p tu a l  Fram ework: D ev e lo p m en t o f  a S e t  o f  
C l in ic a l  C r i t e r ia

C l i n i c a l  C r i t e r i a
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3 . 1 . 2  B en ef i  t s  and C o s t s

A fte r  o n e o r  a s e t  o f c l i n i c a l  symptoms o r  s i g n s  h a s  been  
i d e n t i f i e d  a s  d ia g n o s t i c  c r i t e r i a ,  b e n e f i t s  and a d d it io n a l  
c o s t s  o f u s in g  t h e s e  c r i t e r i a  w ere d e term in ed . T h is  was b a sed  on 
th e  in h e r e n t  p r o p e r t ie s  o f a d ia g n o s t i c  p r o c e s s  o r  p ro ced u re  
w hich a r e  th e  s e n s i t i v i t y  and th e  s p e c i f i c i t y  o f th e  t e s t .  The 
v a lu e  o f a d i a g n o s t i c  p r o c e s s  or  p ro ced u re  d ep en d s much on th e  
s p e c i f i c i t y .  In u s in g  p resu m p tiv e  trea tm en t approach  when f e v e r  
i s  th e  s o l e  c r i t e r i o n  fo r  s e l e c t i o n  o f c a s e s  f o r  tr e a tm e n t, th e  
p r o p o r t io n  o f  th o s e  w ith  b lo o d  s l i d e  p o s i t i v e ,  i s  found to  be 
v e r y  low (0 .1 5  o r  15k) and i t  i s  c l e a r  th a t  85k o f th o s e  b e in g  
d ia g n o se d  a s  h a v in g  a t t a c k s  o f m a la r ia  a r e  in  f a c t  r e c e iv in g  
tre a tm e n t u n n e c e s s a r i ly ,  c a u s in g  w a sta g e  o f d ru g s and tre a tm e n t  
f a i l u r e  o f some n on m alaria  i n f e c t i o n s .  In a d d it io n  th e r e  a r e  
a l s o  p rob lem s o f sp rea d  o f drug r e s i s t a n c e  and in c r e a s e d  w a it in g  
tim e  fo r  th e  p a t ie n t  to  h ave co m p le te  tr e a tm e n t. K aew sonth i 
(1 9 8 8 ) found  th a t  a la r g e  p r o p o r t io n  o f c o s t s  in c u r r e d  by 
p a t i e n t s  was fo r  tim e c o s t .  When a new d ia g n o s t i c  p ro ced u re  o r  
te c h n iq u e  i s  in tr o d u c e d  in t o  a program th e  f o l lo w in g  c o s t s  need  
to  be c o n s id e r e d :

( i )  C o s ts  fo r  e s t a b l i s h i n g  th e  p ro ced u re

( i i )  C o s ts  fo r  ru n n in g  th e  p r o ce d u r e , and

( i i i )  C o s t s  r e s u l t i n g  from  th e  in h e r e n t  p r o p e r t i e s  o f th e
p r o c e d u r e  ( i . e .  th e  s e n s i t i v i t y ,  s p e c i f i c i t y ,  p o s i t i v e
p r e d ic t i v e  v a lu e  and n e g a t iv e  p r e d ic t i v e  v a l u e ) .

T h is  s tu d y  em p h a size s  more on th e  t h ir d  com ponent. A f te r  
b e in g  d ia g n o se d  a s  h a v in g  an a t ta c k  o f m a la r ia  u s in g  t h e s e  
c r i t e r i a  th e  p a t i e n t s  w i l l  r e c e iv e  a c o u r se  o f a n t i - m a la r ia l  
drug fo l lo w e d  by m icro sco p y  The d i f f e r e n c e  from th e
c o n v e n t io n a l  p resu m p tiv e  trea tm en t i s  in  i t s  s e l e c t i v i t y  in  
s u b j e c t in g  th e  p a t i e n t s  to  m icro sco p y . The more s p e c i f i c  IS  th e  
p ro ced u re  th e  l e s s  w i l l  be th e  f a l s e  p o s i t i v e  c a s e s  and l e s s  
w a sta g e  o f d r u g s . Among th o s e  b e in g  la b e le d  a s  n o n m a la r ia , th e r e  
can  a l s o  be f a l s e  n e g a t iv e  c a s e s .  T h ese p e o p le  can  s e r v e  a s  th e  
r e s e r v o ir  o f i n f e c t i o n  in  th e  community and th en  r e —v i s i t  th e  
c l i n i c  fo r  trea tm en t when symptoms app ear a g a in  and th e s e  e v e n t s
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F ig u r e  3 .2 :  C o n cep tu a l Framework: D eterm in in g  B e n e f i t s  and 
C o sts

More ร 
( l e s s
nno i t- i

peci  f i c  
f a l s e  
1/00 i

f
BENEFITS

$  Save  d ru g s # M issed 
d i a g n o s i s
น S p read  
i n f e c t i o n
# R e s e r v o i r  
น R e v i s i t

L e s s
(more
n e g a t

s e n s i t i v e  
f a l s e  

i v e s  )

r

COSTS

BENEFIT COST RATIO ◄ ---

------------►

ร:;:::::::::;:::::
xe.r.s i-t.iyë t; 
i loe :; .  i a i e o

:fc«(ร่ช;:::::::-::::-:::::
S f lê c i r i c : '  - 
linpve l ia ised  
p o s t  lives!:.: .

BENEFITS
Save c o s t s -  p i

ช;i;â'ฐ่รฺ ช::::::;:':'::::':: ir,:foctACf, : :#: Réservoirft-RéviSit

COSTS

;ft . U nite c d u c a r y l  ir e a iw ë n Ç  ' ÿ ; ;-;
ร spreàa • '. •
T OKH'tancyy ; •
ft T ïmë: .coBt:

* BENEFIT COST RATIO

COMPARE



25

a r e  n ot w ith o u t c o s t s .  The more s e n s i t i v e  th e  p ro ced u re  th e  l e s s  
w i l l  be t h e s e  p ro b lem s. D epending on th e  s p e c i f i c i t y  and 
s e n s i t i v i t y  o f th e  p ro ced u re  c o s t s  and c o n se q u e n c e s  can  be 
d i f f e r e n t .

F ig u r e  3 .3  O utcom es o f  C om paring R e s u l t s  o f  D ia g n o s t ic
P r o c e s s  o r  P roced u re to  a Gold S tan d ard  (M icro sco p y )

C a ses  c l a s s i f i e d  a s  p o s i t i v e ' ' _____  G old
by th e  d ia g n o s t i c  p r o c e s s  o r  j S tand ard  
p ro ced u re

C a ses  c l a s s i f i e d  a s  n e g a t i v e  G old
by th e  d i a g n o s t i c  p r o c e s s  o r  : S tand ard
p ro ced u re

When com pared to  a g o ld  s ta n d a r d , th e  c a t e g o r ie s  c l a s s i f i e d  
by th e  d ia g n o s t i c  p r o c e s s  may e i t h e r  be tr u e  o r  f a l s e .  F a ls e  
c l a s s i f i c a t i o n  w i l l  have e f f e c t  on su b seq u en t c o s t s  and 
c o n se q u e n c e s  a s  shown in  F ig u r e s  3 .2  and 3 .3 .

F o llo w in g  th e  c o n s id e r a t io n s  m en tio n ed , b e n e f i t s  and 
a d d it io n a l  c o s t s  th a t  can  r e s u l t  from u s in g  th e  c l i n i c a l  
c r i t e r i a  to  d ia g n o s e  m a la r ia  a r e  c a l c u la t e d .  B e n e f i t s  and c o s t s  
m easured in  t h i s  s tu d y  a r e  th o s e  a r i s i n g  a s  a r e s u l t  o f th e  
f a l s e  p o s i t i v e  and f a l s e  n e g a t iv e  c a s e s  r e s p e c t i v e l y .  F a ls e  
p o s i t i v e  r e s u l t s  can  le a d  to  u n n e cessa ry  trea tm en t o f c a s e s  
i d e n t i f i e d  by th e  c l i n i c a l  c r i t e r i a  a s  m a la r ia  c a s e s  w hich in  
f a c t  a r e  n o t . But by b e in g  more s e l e c t i v e  o r  s p e c i f i c  in  
i d e n t i f y i n g  c a s e s  in  com pared w ith  e x i s t i n g  p r a c t i c e  o f u s in g  
f e v e r  a s  th e  s o l e  c r i t e r i o n  fo r  p resu m p tiv e  tr e a tm e n t , a 
s u b s t a n t i a l  amount o f drug c o s t s  can  be sa v ed  a s  th e r e  can  be

P o s i t i v e  
(T rue P o s i t i v e )

N e g a t iv e
( F a i s e  P o s i t i v e )

P o s i t i v e  
( F a l s e  N e g a t i v e )

N e g a t iv e  
(T rue N e g a t iv e )



2 6

l e s s  f a l s e  p o s i t i v e  c a s e s  than when f e v e r  a lo n e  i s  th e  c r i t e r i o n  
fo r  g iv in g  tr e a tm e n t . B e n e f i t s  a ccru ed  from u s in g  th e  c l i n i c a l  
c r i t e r i a  i s  m easured in  term s o f drug c o s t s  th u s  sa v e d . 
A d d it io n a l  c o s t s  o f u s in g  t h e s e  c r i t e r i a  depend on th e  number o f  
f a l s e  n e g a t iv e  c a s e s  w hich w i l l  i n f e c t  new c a s e s  f o r  whom 
a d d it io n a l  c o s t s  f o r  d ia g n o s i s  and trea tm en t w i l l  be n eed ed . 
D e t a i l s  o f c a l c u l a t i o n s  a r e  d e s c r ib e d  in  th e  s e c t i o n s  to  be  
f o l lo w e d .

3 .2  S tu d y  T ype

Among v a r io u s  ty p e s  o f s tu d y  K aew sonthi and H arding (1 9 9 2 )  
d e s c r ib e d  th a t  d e s ig n  r e s e a r c h  i s  co n cern ed  w ith  two a r e a s :  
I n i t i a l  d e s ig n  a n d /o r  improvem ent in  th e  m ethods o f in q u ir y  and 
a n a l y s i s  u sed  in  o th e r  ty p e s  o f s tu d y  ( d e s c r i p t i v e ,  a n a l y t i c ,  
e x p e r im e n ta l , e v a lu a t iv e  and f o r e c a s t i n g ) ,  and d e s ig n  o f sy s te m s  
su ch  a s  c a d a s te r  in fo r m a tio n  o r  map p r o d u c tio n  sy s te m .

The p r e s e n t  s tu d y  a t te m p ts  to  d e v e lo p  a m odel to  m easure  
b e n e f i t s  and a d d it io n a l  c o s t s  o f in tr o d u c in g  a s e t  o f c l i n i c a l  
c r i t e r i a  in  d ia g n o s in g  m a la r ia  b e fo r e  g iv in g  p resu m p tiv e  
tr e a tm e n t. The c l i n i c a l  c r i t e r i a  a r e  d e v e lo p e d  by u s in g  a 
l o g i s t i c  r e g r e s s io n  m odel, s l i d e  p o s i t i v i t y  i s  th e  d ep en d en t  
v a r ia b le  and tem p era tu re  eq u a l to  o r  h ig h e r  th an  38' c ,  
sp le n o m e g a ly , cou gh , v o m it in g , normal m otion , a g e , s e x ,  a r e a  o f  
r e s id e n c e  w ith  r e s p e c t  to  r i s k  o f g e t t i n g  m a la r ia  ( e n d e m ic ity )  
and se a so n  o f th e  y e a r  a r e  th e  in d ep en d en t v a r ia b le s .  The aim i s  
to  make im provem ent in  e v a lu a t in g  b e n e f i t s  and c o s t s  in  
d ia g n o s i s  o f  m a la r ia  by p r o v id in g  a su p p lem en ta ry  a p p roach . The 
a u th o r s  m en tion ed  th e  s t e p s  in v o lv e d  in  d e s ig n  s tu d y , th e  f i r s t  
fo u r  o f w hich  w i l l  be fo llo w e d  in  t h i s  s tu d y  w h ile  th e  rem a in in g  
two s t e p s  w i l l  be a ttem p ted  when f i e l d  s tu d y  becom es f e a s i b l e .  
The s t e p s  in v o lv e d  a r e  :

( i )  D e f i n i t i o n  o f  th e  f u n c t io n  and e s t a b l i s h m e n t  o f a 
s p e c i f i c a t i o n  to  be met

( l i )  D e f i n i t io n  o f th e  c r i t e r i a  by w hich th e  perform an ce o f th e  
d e s ig n  can  be m easured  

( l i i )  D esig n
( i v )  P r o s p e c t iv e  e v a lu a t io n  o f th e  d e s ig n
(v )  F i e l d  t e s t i n g  ( e x p e r im e n t a t io n )  and e v a l u a t i o n

u s in g  a g reed  c r i t e r i a
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( v i )  Judgment and m o d if ic a t io n

A cco rd in g  to  th e  s t e p s  to  be fo llo w e d  th e  d e s ig n  in  t h i s  
s tu d y  h ave th e  two f o l lo w in g  fu n c t io n s :

( i )  To d e te r m in e  th e  a d d it io n a l  c o s t s  o f  u s in g  c l i n i c a l  
c r i t e r i a  in  s e l e c t i n g  c a s e s  fo r  p resu m p tiv e  tr e a tm e n t, and

( i i )  -To d e ter m in e  b e n e f i t s  th a t  c o u ld  a r i s e  from u s in g  
c l i n i c a l  c r i t e r i a  fo r  s e l e c t i n g  c a s e s  fo r  p r esu m p tiv e  tr e a tm e n t.

T h is  m odel can  be u sed  fo r  e v a lu a t in g  b e n e f i t s  and 
a d d it io n a l  c o s t s  th a t  c o u ld  a r i s e  from in tr o d u c in g  c l i n i c a l  
c r i t e r i a  to  s e l e c t  c a s e s  th a t  a r e  to  be g iv e n  p resu m p tiv e  
trea tm en t fo r  m a la r ia  b e fo r e  s l i d e  c o n f ir m a t io n , in  c a s e s  where  
th e  e n d e m ic ity  and l e v e l  o f t r a n s m is s io n  o f m a la r ia  a r e  su ch  
th a t  th e r e  i s  a low s l i d e  p o s i t i v e  r a t e  le a d in g  to  drug w a sta g e  
from t r e a t in g  c a s e s  u n n e c e s s a r i ly .  A low s l i d e  p o s i t i v e  r a t e ,  a s  
m en tion ed  e a r l i e r ,  means a s u b s t a n t ia l  number o f c a s e s  b e in g  
w ron gly  la b e le d  a s  m a la r ia  and g iv e n  a n t i m a l a r i a l s . The c l i n i c a l  
c r i t e r i a  to  be u sed  w i l l  have to  be d e v e lo p e d  in  a cc o rd a n ce  w ith  
th e  s i t u a t i o n  in  ea ch  c o u n tr y . The c r i t e r i a  d e v e lo p e d  in  t h i s  
s tu d y  w ere b a sed  on f in d in g s  from th e  l i t e r a t u r e  a v a i l a b l e  and 
r e v ie w e d , and on th e  ann ual r e p o r t  o f th e  VBDC program , Myanmar.

E x p ected  perform an ce o f th e  d e s ig n  i s  to  d e te r m in e  b e n e f i t s  
and a d d i t io n a l  c o s t s  o f u s in g  c l i n i c a l  c r i t e r i a  in  s e l e c t i n g  
c a s e s  s u s p e c te d  o f h a v in g  m a la r ia , fo r  p r esu m p tiv e  tr e a tm e n t. 
T h is  perform an ce c r i t e r i a  w i l l  be b a sed  on th e  f e a s i b i l i t y  to  
d e ter m in e  b e n e f i t s  c o s t s ,  a c c e p ta n c e  by th e  program m anagers, 
a v a i l a b i l i t y  o f th e  d a ta , g e n e r a l i z i b i l i t y  and a p p l i c a b i l i t y .

T here a r e  two s e t s  o f e q u a t io n s  in  t h i s  m odel, one fo r  
d e te r m in in g  b e n e f i t s  and th e  o th e r  fo r  d e te r m in in g  a d d i t io n a l  
c o s t s .  P r o s p e c t iv e  e v a lu a t io n  o f th e  d e s ig n  w i l l  be a c c o m p lish e d  
by s im u la t io n . H y p o th e t ic a l  d a ta  b ased  on th e  l i t e r a t u r e  
re v ie w ed  and th e  ann ual r e p o r t s ,  w i l l  be d e v e lo p e d  fo l lo w e d  by 
a s e t  o f  c l i n i c a l  c r i t e r i a .  Some r e a l  d a ta  w i l l  a l s o  be  
u t i l i z e d .
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3 .3  D e v e lo p in g  C l i n i c a l  C r i t e r i a

A lth ou gh  th e  c l i n i c a l  c r i t e r i a  d e v e lo p e d  and d e s c r ib e d  in  
t h i s  s tu d y  a r e  b a sed  on h y p o th e t ic a l  d a ta , c l i n i c a l  c r i t e r i a  fo r  
p r a c t i c a l  a p p l i c a t io n  w i l l  have to  be d e v e lo p e d  from r e a l  d a ta .  
T h is  s e c t i o n  w i l l  th u s  be d e s c r ib e d  in  two p a r t s .

3 . 3 . 1  S t e p s  I n v o lv e d  in  F i e l d  S u r v e y  f o r  D e v e lo p in g  
C l i n i c a l  C r i t e r i a  B a sed  on  R e a l D ata

(1 )  Sam pling

( i ) Samp1 i  nq P roced u re

Sam pling p ro ced u re  i s  s c h e m a t ic a l ly  p r e s e n te d  in  F ig u r e
3 .4 .

F ig u r e  3 .4 :  S ch em a tic  P r e s e n ta t io n  o f Sam pling P ro ced u re

H igh r i s k  a r e a
_________^Random Sam pling

Low r i s k  a re a  

«--------1

Township TownsÏ ip

C l i n i c a l l y  S u sp e c te d  M a la ria  C l i n i c a l l y  S u sp e c te d  M a la ria

H is to r y
C l in ic a l  E xam ination  

M icroscop y

:* .Res o f  :
V xX-.y

'  No c i  i n i  c a t  evidence oi : Cowpiication^/

.’YifchY'xy/xxY:' •residents :
Pr«g.fïançy.

'* ir ii 3nt'S:
y  S e v e re  a  red: 
.'..••ะ.แท!! Li oa. Miti ; 
liases

* O b v io u s  ev idence ,  <ii . 
•ectrcer:i ilaëssfes •'•'■
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i . ( a ) P o p u la tio n  and Sample
P a t i e n t s  h a v in g  an a t ta c k  o f m a la r ia  and r e s i d i n g  in  

a r e a s  d e f in e d  by th e  V ecto r  Borne D is e a s e s  C o n tro l Program o f  
th e  c o u n tr y  a s  h a v in g  h ig h  o r  low r i s k  fo r  c o n t r a c t in g  m a la r ia  
w i l l  be th e  ta r g e t  p o p u la t io n  to  be s t u d ie d .  Number o f  
p o p u la t io n  l i v i n g  in  d i f f e r e n t  r i s k  a r e a s  a r e  shown in  T a b le  
3 .1 .

i . ( b ) F o p u la tio n  to  be sam pled
P a t i e n t s  com ing to  th e  p u b l ic  c l i n i c s  in  th e  a fo re m e n tio n ed

a r e a s .

Inclusion criteria
R e s id e n ts  o f th e  a re a
No c l i n i c a l  e v id e n c e  o f c o m p lic a t io n s

E x c lu s io n  c r i t e r i a
N o n -r es  i  den t ร
P regnancy
I n f a n t s
S e v e r e  and c o m p lic a te d  c a s e s  
O bvious e v id e n c e  o f o th e r  i l l n e s s e s

1.(c)SamBliaq Technique
M u lt is ta g e  sa m p lin g  w i l l  be co n d u c ted . One to w n sh ip  a s  

prim ary sa m p lin g  u n it  ea ch  from th e  a r e a s  m en tion ed  w i l l  be 
random ly s e l e c t e d  f i r s t ,  and from ea ch  tow n sh ip  a l l  p a t i e n t s  
com ing to  th e  p u b l ic  c l i n i c s  fo r  th e  trea tm en t o f f e v e r  w i l l  be  
s e l e c t e d  a s  se co n d a ry  sa m p lin g  u n i t s .

A l l  th e  p a t i e n t s  com ing to  p u b l ic  c l i n i c s  fo r  f e v e r  and  
f u l f i l l i n g  th e  s e l e c t i o n  c r i t e r i a  w i l l  be in c lu d e d  in  th e  s tu d y .  
The number o f p a t i e n t s  to  be in c lu d e d  IS a c c o r d in g  to  th e  sam p le  
s i z e  d e ter m in e d . Number o f p a t i e n t s  to  be in c lu d e d  from ea ch  
to w n sh ip  w i l l  be a c c o r d in g  to  th e  b lo o d  s l i d e  p o s i t i v e  r a t e  
(SPR) p r e v a l in g  in  th a t  a r e a  a t  th e  tim e o f s tu d y , a f t e r  
d e te r m in in g  th e  p o s s ib l e  number o f s l i d e  p o s i t i v e  c a s e s  in  th a t  
p la c e  e s t im a te d  from th e  e x p e c te d  s e n s i t i v i t y  o f th e  c l i n i c a l  
c r i t e r i a .  The to w n sh ip s  w i l l  be random ly s e l e c t e d  from th e  a r e a s  
s p e c i f i e d  by r i s k  o f th e  d i s e a s e .
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i . ( d ) S tu d v  P e r io d
S u rvey  w i l l  be co n d u cted  o n ce  a t  th e  end o f r a in y  

s e a s o n  and a g a in  b e fo r e  th e  end o f summer (n o n r a in y  s e a s o n ) .

T a b le  3 .1  P o p u la t io n  l i v i n g  under V a r io u s A reas o f R isk s  in  1993

S t a t e  or  
D iv is io n

H igh R isk Low R isk No R isk T o ta l
Ayeyarwaddy 7 3 7 ,6 1 8

(1 2 .1 k )
5 ,3 5 8 ,3 9 3

(8 7 .9 k )
— 6 ,0 9 6 ,0 1 1

(100k )
Bago 2 1 8 ,1 5 3  

(4 , 7k)
4 ,4 2 3 ,4 0 9  

( 9 5 .3k)
— 4 ,6 4 1 ,5 6 2

(100k )
Chin 4 5 0 ,6 7 4

(100k )
— — 4 5 0 ,6 7 4

(100k )
K achin 1 ,1 0 4 ,1 1 0  

(1 0 0 , k)
— — 1 ,1 0 4 ,1 1 0

(100k )
Kayah 2 0 5 ,6 2 7

(100k )
— — 2 0 5 ,6 2 7

(100k )
Kayin 1 ,0 9 9 ,1 7 1  

( 8 5 . Ik )
1 9 2 ,4 5 2  
( 1 4 .9k)

— 1 ,2 9 1 ,6 2 3
(1 0 0 k )

Magwe 4 5 5 ,2 4 3  
( 1 1 . 5k)

3 ,5 0 3 ,3 9 7  
( 8 8 .5k)

— 3 ,9 5 8 ,6 4 0
(1 0 0 k )

Mandalay 3 8 0 ,4 6 5
(6 .8 k )

4 ,5 8 2 ,3 6 9  
( 8 1 .9k)

6 3 2 ,2 4 4  
( 1 1 . 3k)

5 ,5 9 5 ,0 7 8
(100k )

Mon 1 ,5 7 7 ,7 9 8  
( 7 6 . 8k)

4 7 6 ,6 2 5  
( 2 3 .2k)

- 2 ,0 5 4 ,4 2 3
(100k )

R akhine 2 ,4 9 8 ,8 2 4
(100k )

— — 2 ,4 9 8 ,8 2 4
(100k )

S a g a in g 1 ,5 7 7 ,7 3 5
(3 3 .5 k )

3 ,1 3 1 ,9 2 1  
( 6 6 .5k)

- 4 ,7 0 9 ,6 5 6
(1 0 0 k )

Shan 4 ,0 0 1 ,4 8 3
(8 8 .1 k )

5 4 0 ,4 9 5
(1 1 .9 k )

— 4 ,5 4 1 ,9 7 8
(100k )

T a n in th a r y i 1 ,1 2 0 ,7 7 9
(100k )

— — 1 ,1 2 0 ,7 7 9
(1 0 0 k )

Yangon 6 3 ,0 9 6
(1 .3 k )

1 ,7 1 3 ,2 9 4
(3 5 .3 k )

3, 0 7 7 ,1 3 4
(6 3 .4 k )

4 ,8 5 3 ,5 2 4
(100k )

T o ta l 1 5 ,4 9 0 ,7 7 6
(3 5 .9 k )

2 3 ,9 2 2 ,3 5 5
(55k )

3, 7 0 9 ,3 7 8
(9 .1 k )

4 3 ,1 2 2 ,5 0 9
(100k )

S o u rce  V e c to r  Borne D is e a s e s  C o n tro l Program , Annual R ep o rt, 
(1 9 9 3 )



3 1

(2 )  Sam ple s i z e  d e te r m in a t io n
À c r o s s - s e c t i o n a l  approach  w i l l  be u sed  fo r  d e te r m in in g  th e  

s i z e  o f th e  sa m p le . By u s in g  a c o h o r t  approach  i t  w i l l  be 
p o s s i b l e  to  c a l c u l a t e  th e  p r o b a b i l i t y  o f th e  e v e n t  ( i . e .  s l i d e  
p o s i t i v i t y )  (K leinbaum  1 9 9 4 ). A lthough  an odds r a t i o  can  o n ly  be  
g e n e r a te d  from a c r o s s - s e c t i o n a l  approach th e r e  i s  a way to  
c a l c u l a t e  th e  p r o b a b i l i t y  from th e  odd s r a t i o  (G u ja r a t i  1 9 9 5 ).

Based on e x p e c te d  s e n s i t i v i t y  o f c l i n i c a l  c r i t e r i a  number 
o f p o s s ib l e  s l i d e  p o s i t i v e  c a s e s  w i l l  be c a l c u la t e d .  From th e  
number o f s l i d e  p o s i t i v e  c a s e s  th u s  d e term in ed  number o f c a s e s  
to  be in c lu d e  in  th e  s tu d y  fo r  ea ch  tow n sh ip  w i l l  a g a in  be  
d eterm in ed  on th e  b a s i s  o f  th e  s l i d e  p o s i t i v t i t y  r a t e  a t  th a t  
t im e . The e x p e c te d  s e n s i t i v i t y  i s  tak en  a s  0 .2 4  and s l i d e  
p o s i t i v i t y  a s  0 .1 5 .  The number o f c a s e s  to  be s u b j e c t e d  to  
m icro sco p y  th u s  o b ta in e d  w i l l  be th e  sam ple s i z e  to  be ta k en .

D e s ir e d  l e v e l  o f s i g n i f i c a n c e  = 95k
Type o f d a ta  = Counted  

E stim a te  p r o p o r t io n  ( p ) = 0 . 2 4
(E x p ected  s e n s i t i v i t y  

o f c l i n i c a l  c r u t e r ia )
T o le r a b le  e r r o r (A) = 0 . 04

Za2 P Q
ท = ----------------------

A2

1 .9 6* 1 .9 6 *0 .2 4 * 0 .7 6  

0 .04*0 .04

0 . 7007078 

0.0016
= 437 9 « 438 s l i d e  p o s i t i v e

c a s e s
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S l i d e  p o s i t i v e  r a t e  (SPR) = 0 .1 5  (a v e r a g e  fo r  th e  w hole c o u n tr y )

Number o f c a s e s  s u b je c te d  to  m icro sco p y  ( i . e .  to  be in c lu d e d  in  
th e  s tu d y )

ท = [Number o f s l i d e  p o s i t i v e  c a se s* 1 0 0 ]/S P R  

= [4 3 8 * 1 0 0 ] / 0 .15

= 2920 c a s e s  t o  b e  in c lu d e d  in  th e  s t u d y  f o r  ea ch  
to w n s h ip .

(3 )  D ata C o l le c t io n  and A n a ly s is

( i )  D ata C o l le c t io n

V a r ia b le s  to  be m easured a r e  shown in  T a b le  3 .2 .  The 
dep en d en t v a r ia b le  ( i . e .  b lo o d  s l i d e  p o s i t i v e )  w i l l  be m easured  
by a m ic ro sc o p e . As th e  b lo o d  sm ear r e s u l t  w i l l  a l s o  be u sed  a s  
a g o ld  s ta n d a rd  fo r  c a l c u l a t i n g  s e n s i t i v i t y  and s p e c i f i c i t y  o f  
th e  c l i n i c a l  c r i t e r i a  co m p r is in g  one o r  th e  co m b in a tio n  o f th e  
in d ep en d en t v a r ia b le s  found to  be s t a t i s t i c a l l y  s i g n i f i c a n t ,  th e  
t e c h n ic a l  q u a l i t y  and s ta n d a rd  o f b o th  th e  m icro sco p y  and th e  
m ic r o s c o p is t  must be e n su r ed . The p ro ced u re  w i l l  be s ta n d a r d iz e d  
by f o l lo w in g  th e  recommended p ro ced u re  fo r  a l l  c a s e s  s o  a s  to  
e n su r e  r e l i a b i l i t y .  T aking th e  h i s t o r y  o f i l l n e s s  and p h y s ic a l  
ex a m in a tio n  o f th e  p a t i e n t s  to  e l i c i t  c l i n i c a l  sym ptom s and 
s i g n s  w i l l  b e  done by a m ed ica l d o c to r  and th e  p r o c e d u r e s  w i l l  
a l s o  be s ta n d a r d iz e d .

( i i )  D ata A n a ly s is

L o g i s t i c  r e g r e s s io n  w i l l  be a p p lie d  u s in g  SPSS s o f tw a r e  to  
f in d  ou t th e  s i g n i f i c a n t  p r e d ic t o r s  o f b lo o d  s l i d e  p o s i t i v e .  
From th e  s t a t i s t i c a l l y  s i g n i f i c a n t  p r e d ic t o r s  th e  p r o b a b i l i t y  o f  
th e  s l i d e  b e in g  p o s i t i v e  w i l l  be d e term in ed  a s  fo l lo w s :

1
P (Sp) = ................................. ................................................................... (1 )

l+e"z
z  = a 0 + Z \ - 1  a,x1
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W here;
Sp = S l i d e  p o s i t i v i t y  

a 0 = C on stan t
= C o e f f i c i e n t s  o f  th e  in d ep en d en t  

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

l o g i s t i c  r e g r e s s io n  a n a l y s i s  w i l l  be a p p lie d  u s in g  Forward 
(LR) S te p w is e  m ethod. The v a r ia b le s  found to  be s i g n i f i c a n t  and 
r e t a in e d  w i l l  be in c lu d e d  in  th e  c l i n i c a l  c r i t e r i a .  P r o b a b i l i t y  
o f b e in g  b lo o d  s l i d e  p o s i t i v e  can be c a l c u la t e d  a s  d e s c r ib e d  in  
th e  e q u a t io n  ( 1 ) .

T a b le  3 .2 :  V a r ia b le s  Used in  D e v e lo p in g  C l i n i c a l  C r i t e r ia  and 
to  be M easured in  th e  Survey
V a r ia b le O p e r a tio n a l  

Def i n i t i o n
D ata

S ou rce
How to  

M easure
S c a le  o f  

Measuremen t
DependentBlood s l i d e  
p o s i t i v e

P r e s e n c e  o f  m a l a r i a  p a r a s i t e  i n  200 h ig h  
power f i e l d s  o f  t h i c k  
b lo o d  sm ear

P r im a ry  d a t a  from 
f i e l d  
s u r v e y

M ic r o s c o p ic  
e x a m in a t io n  o f  
t h i c k  b lo o d  sm ear ( Giemsa 
s t a i n e d  )

Nominal

I n d e p e n d e n t  1. F ev er O r a l  t e m p e r a t u r e  
> 38 C e l s i u s

P r i m a r y . s u r v e y C l i n i c a lth e rm o m ete r
Nominal

2. E n la r g e d  
s p l e e n

S p le e n  p a l p a b l e  on deep o r  a t  l e a s t  more th a n  
norm al i n s p i r a t i o n  *

P r i m a r y , s u r v e y C l i n i c a l
e x a m in a t io n

Nominal

3. Cough S ta t e m e n t  g iv e n  by th e  p a t i e n t  t h a t  h e / s h e  i s  
co u q h in q

P r i m a r y , s u r v e y I n t e r r o g a t i o n Nominal

4. V o m iting S ta t e m e n t  g iv e n  by t h e  
p a t i e n t  t h a t  h e / s h e  i s  
v o m i t in q

P r i m a r y . 
s u r v e y

I n t e r r o g a t i o n Nominal

5 . Normal 
m otio n

S ta t e m e n t  g i v e n  by th e  
p a t i e n t  t h a t  h e / s h e  i s  
p a s s i n q  m o t io n  r e q u l a r l y

P r im ary ,
s u r v e y

I n t e r r o g a t i o n Nominal

6 . Age C om ple ted  age a t  th e  
t im e  o f  s u r v e y

P r im a ry ,
s u r v e y

I n t e r r o g a t i o n Nominal2-14=  c h i l d r e n  >14 = A d u lt
7 . Sex Gender P r i m a r y . 

s u r v e y
I n t e r r o g a t i o n . 
o b s e r v a t i o n

Nominal
8 . R e s id e n c e  
w i th  r e g a r d s  
to  r i s k  of  g e t t i n g  m a l a r i a

As d e f i n e d  by th e  VBDC 
program  Myanmar

S e c o n d a r y . 
Annual 
r e p o r t  VBDC 1993

R ev iew , 
o b s e r v a t i o n

Nominal 
High r i s k  
Low r i s k

9. S easo n  o f  
t h e  y e a r

Time o f  t h e  y e a r  in  
r e l a t i o n  to  t h e  r a i n y  
s e a s o n

P r i m a r y . 
S urvey

O b s e r v a t i o n Nominal

@ = A cco rd in g  to  H a c k e t t 's  c l a s s i f i c a t i o n  s e e
APPENDIX I
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3 . 3 . 2  S p e c i f i c a t i o n  o f  C l i n i c a l  Sym ptom s and S i g n s  f o r  
H y p o t h e t i c a l  D ata

U sin g  th e  e s t im a te d  h y p o th e t ic a l  sam ple s i z e  (3 0 7 )  tw ic e  
th e  number was a l l o t t e d  to  th e  group r e p r e s e n t in g  h ig h  r i s k  
a r e a s  com pared to  th o s e  r e p r e s e n t in g  low r i s k  a r e a s  b e c a u se  i t  
i s  e x p e c te d  th a t  th e  form er group w i l l  be l e s s  sy m p tom atic  and 
th u s  r e q u ir in g  a  la r g e r  sam ple s i z e  to  d e t e c t  th e  symptoms 
(R osengburg and o t h e r s ,  1 9 9 0 ). T here a r e  204 s u b j e c t s  in  th e  
form er group and 103 in  th e  l a t t e r .

Each r i s k  group was d iv id e d  in t o  two a g e  g ro u p s: th o s e  
betw een  two and fo u r te e n  y e a r s  a s  c h i ld r e n  and th o s e  o v er  
fo u r te e n  y e a r s  a s  a d u l t s  on th e  b a s i s  o f  a g e  c a t e g o r ie s  
a v a i l a b l e .  In  a c tu a l  p r a c t i c e  age c l a s s i f i c a t i o n  w i l l  n o t be th e  
sam e. C h ild r e n  com posed 25% o f ea ch  group and th e  a d u l t s  th e  
rem a in in g  75% b a sed  on th e  f in d in g s  in  th e  ann ual r e p o r t  o f th e  
V ecto r  Borne D is e a s e s  C o n tro l (VBDC) Program in  Myanmar 1993 . 
The number o f  c h i ld r e n  w ere 77, 51 in  th e  group  r e p r e s e n t in g  
h ig h  r i s k  a r e a s  and 26 in  th e  group r e p r e s e n t in g  low r i s k  a r e a s .  
The number o f a d u l t s  w ere 230, 153 in  th e  form er group and 77 in  
th e  l a t t e r .

Assum ing th e  s l i d e  p o s i t i v e  r a t e  to  be 15% a c c o r d in g  to  
th e  same r e p o r t  o f th e  VBDC Program, th e  number o f s u b j e c t s  who 
w ere s l i d e  p o s i t i v e  was 46 o u t o f th e  307 s u b j e c t s  in c lu d e d  in  
th e  sam p le . In  1993 around 70% o f th e  s l i d e  p o s i t i v e  c a s e s  w ere  
from h ig h  r i s k  a r e a s  and about 30% w ere from th e  low r i s k  a r e a s .  
Thus, th e  number o f s l i d e  p o s i t i v e  c a s e s  among th o s e  
r e p r e s e n t in g  h ig h  r i s k  a r e a s  was ta k en  a s  33 and th e  rem a in in g  
13 w ere from th e  low r i s k  a r e a s .  T hese s l i d e  p o s i t i v e  c a s e s  w ere 
th en  d iv id e d  in t o  c h i ld r e n  and a d u l t s .  B ased on th e  same r e p o r t  
s l i d e  p o s i t i v e  r a t e  among c h i ld r e n  was 21% and th a t  among a d u l t s  
was 14% in  1993 . Thus th e  number o f s l i d e  p o s i t i v e  c a s e s  among 
c h i ld r e n  and a d u l t s  w ere 11 and 22, r e s p e c t i v e l y  in  th e  group  
r e p r e s e n t in g  h ig h  r i s k  a r e a s  and 5 and 8 r e s p e c t i v e l y  in  th e  
group r e p r e s e n t in g  low r i s k  a r e a s .

To t h e s e  s u b j e c t s  d iv id e d  a c c o r d in g  to  a r e a  o f r i s k ,  a g e  
g rou p s and s l i d e  p o s i t i v i t y  th e  v a r ia b le s  ( c l i n i c a l  s i g n s  and 
symptoms) w ere a l l o t t e d .  F requency  o f ea ch  v a r ia b le  in  ea ch  
group was d e term in ed  in  a cco rd a n ce  w ith  f in d in g s  by G enton and 
o t h e r s  (1 9 9 4 ) . E x is t e n c e  o f s i g n s  o r  symptoms among th o s e  h a v in g
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p o s i t i v e  s l i d e s  were d e term in ed  u s in g  th e  p o s i t i v e  p r e d ic t i v e  
v a lu e  o f ea ch  c l i n i c a l  f e a tu r e  r e p o r te d  by th e  same a u th o r s .

Example :
P o s i t i v e  p r e d i c t i v e  v a lu e  = Number c a s e s  w ith  t h i s  

symptom o r  s ig n  and a p o s i t i v e  b lo o d  s l i d e  /  t o t a l  number o f  
c a s e s  w ith  t h i s  symptom o r  s ig n .

T h e r e fo r e  :
Number o f  c a s e s  w ith  t h i s  sym ptom  o r  s i g n  and a 

p o s i t i v e  b lo o d  s l i d e  = P o s i t i v e  p r e d ic t i v e  v a lu e  * t o t a l  number 
o f c a s e s  w ith  t h i s  symptom o r  s ig n .

T h e v a r i a b l e s  ( i . e .  t h e  s y m p to m s  o r  s i g n s )  t h u s  
d eterm in ed  and th e  freq u en cy  o f e a c h , among t o t a l  c a s e s  and 
among s l i d e  p o s i t i v e  c a s e s ,  was c a l c u la t e d .  Each symptom o r  s ig n  
was th en  made random ly d i s t r ib u t e d  among th e  s u b j e c t s .  Random 
numbers w ere g e n e r a te d  u s in g  M ic r o so ft  E x ce l s o f tw a r e . The 
rem a in in g  v a r i a b l e s ,  s e x  and se a s o n  o f th e  y e a r , w ere  
d i s t r ib u t e d  random ly, s e x  was e q u a l ly  d i s t r ib u t e d  and 6 5%  o f  th e  
c a s e s  w ere in  r a in y  se a s o n  and 35% in  o th e r  s e a s o n .

For d e v e lo p in g  c l i n i c a l  c r i t e r i a  h y p o th e t ic a l  d a ta  w ere  
g e n e r a te d  a f t e r  r e v ie w in g  a v a i l a b l e  l i t e r a t u r e  (G enton and 
o t h e r s ,  1994; R osengburg and o t h e r s ,  1990; D e l f i n i ,  1 9 7 3 ) , and 
th e  annual r e p o r t  o f  th e  VBDC, Myanmar (1 9 9 3 ) . The f o l lo w in g  
c l i n i c a l  c r i t e r i a  and t h e i r  d i s t r i b u t i o n  among th e  p a t i e n t s  
(b o th  s l i d e  p o s i t i v e  and s l i d e  n e g a t iv e )  w ere g e n e r a te d  and 
in c lu d e d  in  th e  a n a ly s i s :

( l )  T e m p e r a  t  u r e  g r e a t e r  t h a n  o r  e q u a l  t o  3 f f  c
I t  i s  assum ed th a t  19% o f th e  a d u lt  p a t i e n t s  r e s i d i n g  in  

th e  h ig h  r i s k  a r e a s  w i l l  have tem p era tu re  eq u a l to  o r  h ig h e r  
than  38' c .  The p o s i t i v e  p r e d ic t i v e  v a lu e  o f t h i s  c l i n i c a l  
f e a t u r e  was assum ed to  be 24%, an a d ju s te d  v a lu e  b a sed  on th e  
f in d in g  by G enton and o t h e r s ( 1 9 9 4 ). The number o f c a s e s  h a v in g  
b lo o d  p o s i t i v e  s l i d e s  and tem p era tu re  eq u a l to  o r  h ig h e r  than  
38' c  would th u s  be c a l c u la t e d  a s  7 and th e  rem a in in g  c a s e s  
h a v in g  th a t  s p e c i f i e d  tem p era tu re  would th en  be b lo o d  s l i d e  
n e g a t iv e .  À s i m i l a r  method o f c a l c u l a t i o n  was u sed  in  
d e te r m in in g  th e  number o f c a s e s  h a v in g  th a t  l e v e l  o f tem p era tu re
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in  a d u l t s  c a s e s  r e s id in g  in  th e  low r i s k  a r e a  and f o r  th e  
c h i ld r e n  r e s i d i n g  in  b oth  a r e a s .  D e ta i le d  f ig u r e s  a r e  shown in  
T a b le s  3 .3  and 3 . 4 .

( i  i  ) F n l a i ' g e m e n  t  o f  s p l e e n

Among th e  a d u lt  c a s e s  r e s id in g  in  th e  h ig h  r i s k  a r e a  41k 
w ere assum ed to  h ave en la rg em en t o f s p le e n ,  th e  p o s i t i v e  
p r e d ic t i v e  v a lu e  b e in g  14k a d ju s te d  on th e  b a s i s  o f th e  f in d in g  
by G enton and o t h e r s  ( 1 9 9 4 ) ,  a c c o r d in g  to  th e  p r e v a le n c e  o f  
s l i d e  p o s i t i v e s  in  th a t  a r e a .

( 1  i  1  )  Cough

I t  was found o u t in  th e  s tu d y  by G enton and o t h e r s  ( 1994)  
th a t  cough a s  a symptom o c c u r s  in  49k o f c h i ld r e n  and 41k o f  
a d u lt s  com ing to  th e  c l i n i c s .  H is to r y  o f h a v in g  no cough i s  
found to  be s i g n i f i c a n t l y  a s s o c ia t e d  w ith  b lo o d  s l i d e  p o s i t i v e s  
b o th  in  c h i ld r e n  and a d u l t s .  T h is  f in d in g  was a p p lie d  in  th e  
same way in  t h i s  s tu d y  to  d e ter m in e  th e  d i s t r i b u t i o n  o f t h i s  
symptom among b o th  th e  a d u lt s  and th e  c h i ld r e n .

( i v )  N o i ' m a l  s t o o l

T h is  s ig n  i s  a s i g n i f i c a n t  p r e d ic to r  fo r  b lo o d  s l i d e  
p o s i t i v i t y  b o th  in  a d u lt s  and in  th e  c h i ld r e n  in  th e  s tu d y  by 
G enton and o t h e r s  ( 1 9 9 4 ) .

(v)  V o m i t i n g

T h is  s i g n  i s  in c lu d e d  in  th e  a n a l y s i s  b e c a u se  i t  i s  found  
to  be s i g n i f i c a n t l y  a s s o c ia t e d  w ith  F . f a l c i p a r u m  p a r a s ita e m ia  >
1 0 ,0 0 0 /jr l  in  th e  l i t e r a t u r e  (G enton and o t h e r s ,  19 9 4 ) .
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T a b le  3 .3 :  V a r ia b le s  and T h e ir  D i s t r ib u t io n s  a c c o r d in g  to  S l i d e  
P o s i t i v i t y  in  H igh R isk  A rea.

A d u l t s ท  = L 5 3  ) C h i . . d r e n  ( ท  = 5 1 )T o t a l PPV S l i d e ( + )v e  
(ท=22)

S l i d e  
( - ) v e  
( ท=131 )

T o t a l PPV S l i d e ( + ! 
(ท'=11)

S l i d e ( - ) 
( ท - 40 )

T m p > 3 8 7 1 5 3 * 0 . 1 3 1
24 7 22

f 5 1 * 0 . 4 3 )
24 6 16

S p l ( + ) ( 1 5 3 * 0 . 4 1 )
14 14 49 31

( 5 1 * 0 . 6 1 )
26 9 22

C o u g h ( 1 5 3 * 0 . 4 1 ) - 7 56 25
( 5 1 * 0 . 4 9 ) - 4 21

N o r m a l
S t o o l

143 14 20 123 46 21 9 37

V o m i t ( 1 5 3 * 0 . 0 7 )
16 2 9

( 5 1 * 0 . 1 7 ) - 1 8
S e x ( M ) ( 1 5 3 * 0 . 5  ) - 11 65 25

( 5 1 * 0 . ร) - r l 19
S e a s o n ( 1 5 3 * 0 . 6 5 ) - 1 8 ( 2 2 * 0  . 8) 82

( 5 1 * 0 . 6 5 ) - 9 ( 1 1 * 0 . 8 ) 24

T a b le  3 .4 :  V a r ia b le s  and T h e ir  D i s t r ib u t io n s  a c c o r d in g  to  S l i d e  
P o s i t i v i t y  in  Low R isk  A rea.

A d u l t s ( ท  = 7 7 ) C h i l d r e n ( ท  = 2 6 )

T o t a l PPV S l i d e ( + ) 
(ท=8)

S l i d e  
( - ) v e  
(ท=69)

T o t a l PPV S l i d e  
( + ) ve  
(ท = 5)

S l i d e  
( - ) v e  
(ท=21)

T m p > 3 8 ( 7 7 * 0 . 2 5  !
17 4 16

( 26*0 6 !
21 4 12

S p l ( + ) 20
( 7 7 * 0 . 2 5 )

10 2 18 10
( 2 6 * 0 . 4 )

22 3 7

C o u g h ( 7 7 * 0 . 4 1 ) - 3 29 16
( 2 6 * 0 . 6 ) - 3 13

N o r m a l
S t o o l

58 10 6 5 2 2 2 18 4 18

V o m i t ( 7 7 * 0 . 1 4 )
12 2 O

( 2 6 * 0 . 1 7 ) - 1 4

S e x ( M ) 39
( 7 7 *0  5) - 4 35 13

( 26*0  5) - 9

S e a s o n 50
( 7 7 * 0 . 6 5 ) - 6 ( 8 * 0 8 ) 44 17

( 2 6 * 0 . 6 5 ) - ( 5 * 0 . 8 )
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A ttem pt i s  made in  t h i s  s tu d y  to  fo l lo w  th e  s t e p s  d e s c r ib e d  
by M i l l s  and G ils o n  (1 9 8 8 ) in  d e te r m in in g  c o s t s  and c o n se q u e n c e s  
( b e n e f i t s ) .  The s t e p s  in v o lv e d  in  t h i s  s tu d y  in  e v a lu a t in g  
c o s t s  and c o n se q u e n c e s  w i l l  be:

(1 )  i d e n t i f i c a t i o n  and s p e c i f i c a t i o n  o f c o s t s ;

(2 )  i d e n t i f i c a t i o n  and s p e c i f i c a t i o n  o f co n seq u e n ce s;

(3 )  ap rro a ch  fo r  d e te r m in in g  b e n e f i t  c o s t  r a t i o .

3 . 4  C o s t s  a n d  C o n s e q u e n c e s

3 . 4 . 1  I d e n t i f i c a t i o n  and S p e c i f i c a t i o n  o f  C o s t s

V a r io u s ways o f c l a s s i f i c a t i o n  o f c o s t s  o f h e a l t h  c a r e  
p r o ije c ts /p r o g r a m s o r  in t e r v e n t io n s  have been d e s c r ib e d  and ea ch  
ty p e  o f c l a s s i f i c a t i o n  h a s i t s  own m e r it s  and d e m e r it s  (C r e e se  
and P a r k e r ,1991; Drummond and S to d d a rd , c i t e d  by M i l l s  and 
G ils o n , 1 9 8 8 ). An a ttem p t was made in  t h i s  s tu d y  to  c l a s s i f y  th e  
c o s t s  th a t  had been  i d e n t i f i e d  a c c o r d in g  to  th e  method d e s c r ib e d  
by Drummond and S to d d a rd , ( s e e  T a b le  2 . 1 ) .  A f te r
c l a s s i f i c a t i o n ,  n o t a l l  th e  c o s t s  i d e n t i f i e d  bu t o n ly  th o s e  th a t  
a r e  f e a s i b l e  and r e le v a n t  fo r  th e  o b j e c t i v e s  o f  th e  s tu d y  w ere  
m easured. In  t h i s  s tu d y  c o s t s  to  be m easured and v a lu e d  w ere  
d e f in e d  a s  th e  a d d i t io n a l  c o s t s  to  be borne i f  th e  c l i n i c a l  
c r i t e r i a  d e v e lo p e d  w ere in tr o d u c e d  in t o  e x i s t i n g  p r a c t i c e  where  
f e v e r  o n ly  IS  u sed  a s  an i n d ic a t io n  fo r  g iv in g  p r esu m p tiv e  
trea tm en t f o r  m a la r ia .

( l )  D ir e c t  C o sts
A d d it io n a l  c o s t s  w ith in  th e  h e a lth  c a r e  s e c t o r  fo r  

d e v e lo p in g  and u s in g  th e  c l i n i c a l  c r i t e r i a

(a )  C o s ts  fo r  d e v e lo p in g  th e  c l i n i c a l  c r i t e r i a  ( i . e .  c o s t s  fo r  
c o n d u c tin g  th e  f i e l d  su r v e y )

S a l a r i e s

P r in c ip a l  i n v e s t i g a t o r
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A s s is t a n t  r e s e a r c h e r  

C l e r ic a l  and ty p in g  s e r v i c e s

Travel Expenses
D o m estic  t r a v e l

Com puter and o th e r  m achine c o s t s

C o n t in g e n c ie s  ( f o r  u n d e r e s t im a te s  o f o th e r  ite m s )

(b ) C ost fo r  t r a in in g  h e a lth  w orkers

(c )  C o s ts  r e s u l t i n g  from f a l s e  n e g a t iv e  c a s e s
-  c o s t s  f o r  t r e a t i n g  t h e s e  c a s e s  when th e y  com e back  

to  th e  c l i n i c  a g a in
-  c o s t s  f o r  t r e a t i n g  new c a s e s  a r i s i n g  a s  a r e s u l t

o f t r a n s m is s io n  by th e  f a l s e  n e g a t iv e  c a s e s  ___

( i i )  I n d ir e c t  c o s t s

(a )  C o s ts  b orn e by th e  p a t i e n t s  and t h e i r  f a m i l i e s :
-  P s y c h o lo g ic a l  o r  e m o tio n a l c o s t s

(b )  C o s t s  b o r n e  e x t e r n a l l y  to  th e  h e a l t h  c a r e  s e c t o r ,
p a t i e n t s  and t h e i r  f a m i l i e s

-  Not i d e n t i f i a b l e  in  t h i s  s tu d y .

C o s ts  w ere e x p r e s s e d  in  K yats ta k in g  1993 a s  th e  b a se  y e a r . 
No d is c o u n t in g  was done b e ca u se  c a l c u la t i o n  was done o n ly  fo r  a 
one y e a r  p e r io d  and b o th  th e  c o s t s  and c o n se q u e n c e s  a r e  assum ed  
to  be o c c u r r in g  in  th e  same tim e  p e r io d .

From th e  c o s t s  th a t  had been  i d e n t i f i e d  th e  f o l lo w in g  c o s t s  
w ere m easured :

(a )  C o s ts  fo r  t r a in in g  h e a lth  w orkers
(b ) C o s ts  r e s u l t i n g  from f a l s e  n e g a t iv e  c a s e s
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-  c o s t s  f o r  t r e a t i n g  new c a s e s  a r i s i n g  a s  a r e s u l t  
of t r a n s m is s io n  by th e  f a l s e  n e g a t iv e  c a s e s  ___

T h ese c o s t s  a r e  th e  a d d it io n a l  c o s t s  th a t  a r e  to  b e  borne  
by th e  h e a lt h  c a r e  s e c t o r  (p r o v id e r )  i f  th e  c l i n i c a l  c r i t e r i a  
a r e  in tr o d u c e d  and u sed  to  s e l e c t  p a t i e n t s  who a r e  to  be g iv e n  
p resu m p tiv e  tr e a tm e n t . C o s ts  fo r  d e v e lo p in g  th e  c l i n i c a l  
c r i t e r i a  a r e  a c t u a l l y  p r o to c o l  d r iv e n  c o s t s  and w ere n ot  
m easured in  t h i s  s tu d y . A d d it io n a l  c o s t s  f o r  d i a g n s i s  and 
trea tm en t f o r  th e  new c a s e s  in f e c t e d  by f a l s e  n e g a t iv e  c a s e s  
w i l l  be th e  a d d i t io n a l  c o s t s  th a t  a r i s e  from f a l s e  n e g a t iv e  
c a s e s .  B e fo r e  b e in g  d e t e c te d  and t r e a te d  c o m p le te ly  t h e s e  new 
c a s e s  w i l l  a g a in  i n f e c t  more new c a s e s  w hich w i l l  a g a in  i n f e c t  
more new c a s e s  in  th e  same manner. A d d it io n a l  c o s t s  r e s u l t i n g  
from f a l s e  n e g a t iv e  c a s e s  w i l l  th u s  be c o s t s  f o r  d ia g n o s i s  and  
trea tm en t o f t h e s e  s u c e s s i v e  c r o p s  o f new c a s e s .  T h ese  c o s t s  
w i l l  be c o n s id e r e d  f o r  b e n e f i t  c o s t  a n a l y s i s  in  t h i s  s tu d y  
b e ca u se  when com pared to  th e  e x i s t i n g  p r a c t i c e  in  s e l e c t i n g  
c a s e s  fo r  p resu m p tiv e  trea tm en t th ey  a r e  th e  a d d i t io n a l  c o s t s  to  
be b orn e by th e  h e a l t h  c a r e  s e c t o r .

A d d it io n a l  c o s t s  
to  be in c u r r e d  
by th e  h e a lth  
c a r e  sec to r -

c o s ts  fo r 
t r a in i n g  h e a l th  
w orkers

C osts r e s u l t i n g  
from f a l s e  
n e g a tiv e  c a se s

*“ Ad =  c ,r + CF(j

Where ;
CAd = A d d it io n a l  c o s t s  t o  be in c u r r e d  by th e  h e a lth  

c a r e  s e c t o r
Q-r = C o s ts  fo r  t r a in in g  h e a lth  w orkers
c re = C o s ts  r e s u l t i n g  from f a l s e  n e g a t iv e  c a s e s
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C osts 
r e s u l t i n g  
from f a l s e  
n e g a tiv e  
c a ses

C osts fo r 
p resum ptive  
tre a tm e n t 

+
d ia g n o s is  
o f  new 
c a se s

C osts fo r 
t r e a t i n g  
new c a ses

C o sts  r e s u l t i n g  from f a l s e  n e g a t iv e  c a s e s  
Cpy = Z + S + p 

W here;
z  = Drug c o s t s  f o r  p resu m p tiv e  trea tm en t o f a new c a s e
8 = C o s ts  fo r  d ia g n o s in g  a  new c a s e
p = Drug c o s t s  f o r  r a d ic a l  tr e a tm e n t o f a new c a s e

3 . 4 . 2  I d e n t i f i c a t i o n  and  S p e c i f i c a t i o n  o f  C o n s e q u e n c e s

C on seq u en ces in  t h i s  s tu d y  w ere e x p r e s s e d  a s  b e n e f i t s  o f  
in tr o d u c in g  th e  p r o c e s s .  B e n e f i t s  w ere a g a in  e x p r e s s e d  a s  c o s t s  
sa v e d . À c e r t a i n  p o r t io n  o f c o s t s  fo r  t r e a t in g  p a t i e n t s  
u n n e c e s s a r i ly  where f e v e r  a lo n e  i s  u sed  a s  an in d i c a t i o n  fo r ­
g iv in g  p resu m p tiv e  trea tm en t would be sa v e d  by u s in g  th e  
c l i n i c a l  c r i t e r i a  f o r  s e l e c t i n g  p a t i e n t s  to  be g iv e n  p resu m p tiv e  
t r e a tm e n t . The c o s t s  sa v ed  h e r e  can  be reg a rd ed  a s  ch a n g es  in  
r e s o u r c e  u s e  fo r  o r g a n iz in g  and o p e r a t in g  s e r v i c e s  w ith in  th e  
h e a lt h  s e c t o r  f o r  th e  o r i g i n a l  c o n d i t io n  (p r esu m p tiv e  
t r e a tm e n t ) . The c o s t s  s a v in g  can  be e x p r e s s e d  a s  b e n e f i t s  
b e c a u se  th e  fu n d s fr e e d  by a p r o j e c t  can  f in a n c e  o th e r  b e n e f i t  
e n t a i l i n g  h e a lt h  p r o j e c t s  (C a rr in , 1 9 8 4 ).

3 . 4 . 3  A p proach  f o r  D e te r m in in g  B e n e f i t  C o st R a t io

Two s e t s  o f e q u a t io n s  w ere d e v e lo p e d  fo r  m easu rin g  and 
v a lu in g  b e n e f i t s  and c o s t s .  T h ese e q u a t io n s  w ere b a sed  on th e  
in h e r e n t  p r o p e r t ie s  o f th e  c l i n i c a l  c r i t e r i a  v i z .  s p e c i f i c i t y  
and s e n s i t i v i t y .  The more s p e c i f i c  a r e  th e  c l i n i c a l  c r i t e r i a  th e  
l e s s  w i l l  be th e  f a l s e  p o s i t i v e s .  T h is  w i l l  red u ce  th e  q u a n t ity  
o f d ru g s to  be g iv e n  u n n e c e s s a r i ly .  T h is  r e d u c t io n  in  number o f  
c a s e s  t r e a te d  u n n e c e s s a r i ly  can  s a v e  th e  c o s t s  w hich w i l l  be th e  
b a s i s  fo r  v a lu in g  b e n e f i t s .  The more s e n s i t i v e  a r e  th e  c l i n i c a l
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c r i t e r i a  th e  l e s s  w i l l  be th e  number o f f a l s e  n e g a t iv e s .  
A lthough  b o th  th e  s p e c i f i c i t y  and s e n s i t i v i t y  a r e  th e  in h e r e n t  
p r o p e r t ie s  o f  any d ia g n o s t i c  p ro ced u re  o r  p r o c e s s  w hich i s  
d e s i r a b le  i t  i s  r a r e  to  h ave a p e r f e c t  d ia g n o s t i c  p r o ce d u r e  o r  
p r o c e s s  w h ich  have b o th  h ig h  s p e c i f i c i t y  and s e n s i t i v i t y .  A 
t r a d e - o f f  must be made. A lthough  h ig h  s p e c i f i c i t y  o f th e
c l i n i c a l  c r i t e r i a  may be d e s i r a b le  to  red u ce  c o s t s  o f t r e a t i n g  
p a t i e n t s  u n n e c e s s a r i ly  we h ave to  fa c e  w ith  th e  problem  o f c o s t s  
r e s u l t i n g  from f a l s e  n e g a t iv e  c a s e s ,  a co n seq u en ce  o f low
s e n s i t i v i t y .

The m ost s t r a i g h t  forw ard method o f d i s p la y in g  th e
com p arison  o f a d i a g n o s t i c  t e s t  and a g o ld  s ta n d a rd  i s  w ith  a 
" tw o  by tw o"  o r  " f o u r  f o l d "  t a b l e .  T a b le  3 .5 .  The k ey  words 
in  su ch  co m p a r iso n s a r e  s p e c i f i c i t y ,  s e n s i t i v i t y ,  and p r e d ic t i v e  
v a lu e s .  H ere o n ly  th e  s p e c i f i c i t y  and s e n s i t i v i t y  a r e  r e le v a n t  
to  th e  s tu d y . The g o ld  s ta n d a rd  r e f e r s  to  a d e f i n i t i v e  d ia g n o s i s  
a t t a in e d  by b io p s y , s u r g e r y , a u to p sy , lo n g -te r m  fo l lo w -u p  o r  
a n o th e r  ack now led ged  s ta n d a r d . C o n sid er  th e  colum ns o f  T a b le  
3 .5 .  The g o ld  s ta n d a rd  h a s i d e n t i f i e d  (a + c) p a t i e n t s  a s  h a v in g  
th e  d i s e a s e  o f i n t e r e s t ,  and " a "  p a t i e n t s  had p o s i t i v e  
d ia g n o s t i c  t e s t  r e s u l t s .  Thus an indeK o f th e  d ia g n o s t i c  t e s t ' s  
a b i l i t y  to  d e t e c t  th e  d i s e a s e  when i t  i s  p r e s e n t  i s  a / ( a + c ) ,  
u s u a l ly  e x p r e s s e d  a s  a p e r c e n ta g e  and r e f e r r e d  to  a s  s e n s i t i v i t y  
(C anadian M edica l A s s o c ia t io n  J o u r n a l, 1981) .  S e n s i t i v i t y  i s  
a l s o  known a s  p ic k  up r a t e  o f  d ia g n o s t i c  t e s t  o r  p o s i t i v i t y  in  
d i s e a s e .  I t  IS th e  p r o p o r t io n  o f a l l  d i s e a s e d  i n d iv id u a l s  ( t r u e  
p o s i t i v e s  and f a l s e  n e g a t iv e s )  in  whom th e  t e s t  w i l l  be p o s i t i v e  
( t r u e  p o s i t i v e )  (K am ol-E atan ak u l, 1996) .  S im i la r ly ,  th e  a b i l i t y
o f th e  d i a g n o s t i c  t e s t  to  c o r r e c t l y  i d e n t i f y  th e  a b se n c e  o f th e  
d i s e a s e  i s  shown in  th e  n e x t v e r t i c a l  colum n a s  d /(b + d );  t h i s  i s  
th e  s p e c i f i c i t y .  S p e c i f i c i t y  i s  p r o p o r t io n  o f n o n -d is e a s e d  
i n d iv id u a l s  ( t r u e  n e g a t iv e s  and f a l s e  p o s i t i v e s )  who w i l l  have a 
n e g a t iv e  t e s t  ( t r u e  n e g a t iv e ) .  I t  IS a l s o  known a s  n e g a t i v i t y  -  
i n -  h e a lt h  ( s e e  Appendix I I  ) .
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T a b le  3 .5  Four F o ld  T a b le  D em o n stra tin g  C om parison o f a 
D ia g n o s t ic  T e s t  w ith  a Gold S tand ard

G old Standard
Patient has  the 

disease
Patient does n o t  
h ave  the d isease

T est result 

(con clu sion  drawn  

from  the result o f  

the test!

Positive:
Patient appears to 

h a ve  the d isease

True Positive

(a)

False P ositive

(๖ )

(a+b)

Negative:
Patient appears 

n o t to h a v e  the 

disease

(c)
F alse Negative

<d)
True N egative

(c+ d i

(a+c) (b+d) (a+ b+ c+ d)

S ou rce: C anadian M ed ica l A s s o c ia t io n  J o u r n a l , 1981; 124: 704

a / ( a + c )  = S e n s i t i v i t y  

d /(b + d )  = S p e c i f i c i t y

T a b le  3 .6  Comparing R e s u l t s  o f C l in i c a l  C r i t e r ia  w ith  Gold  
Stand ard

( + )

D ia g n o s is  u s in g  
c l i n i c a l  c r i t e r i a

( - )

Us ing  f e v e r  a s  a s o l e  c r i t e r i o n  
f o r  s e l e c t i n q  c a s e s  f o r  p r e s u m p t i v e  
t r e a t m e n t

M icroscop y  
(G old S tan d ard )

( + ) ( - )

TP FP
(a) (b)
FN TN
(c) (d)

SPP. 1-SPR
(a+c) (b+d) T = T o ta l c a s e s
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Comparing th e  r e s u l t s  o f c l i n i c a l  c r i t e r i a  w ith  th a t  o f th e  
g o ld  sta n d a rd  (m ic ro sc o p y ) a two by two t a b le  can  be c o n s tr u c te d  
from w hich th e  s p e c i f i c i t y  and s e n s i t i v i t y  o f th e  c l i n i c a l  
c r i t e r i a  can  be c a l c u la t e d  (T a b le  3 . 6 ) .  T erm in o logy  u sed  in  
d e te r m in in g  b e n e f i t s  and c o s t s  w i l l  be e x p la in e d  to g e t h e r  w ith  
approach  to  d e ter m in e  b e n e f i t s  and c o s t s .

S e n s i t i v i t y

S im ila r  to  s ta n d a rd  d e f i n i t i o n  ( s e e  A ppendix I I )  
s e n s i t i v i t y  in  t h i s  s tu d y  i s  p r o p o r t io n  o f a l l  c a s e s  i d e n t i f i e d  
by m icro sco p y  (G old S ta n d a rd ) a s  s l i d e  p o s i t i v e  ( i . e .  True 
P o s i t i v e  + F a ls e  N e g a t iv e  o r  a+ c) whom w i l l  be i d e n t i f i e d  by th e  
c l i n i c a l  c r i t e r i a  a s  h a v in g  m a la r ia  ( i . e .  True P o s i t i v e  o r  a ) .  
I t  can  be w r it t e n  a s:

S e n s i t i v i t y  = True P o s i t i v e  (T P )/T ru e p o s i t i v e  (TP)
+ F a ls e  N e g a t iv e  (FH)

= a /a + c  .................................................... 3 . 4 . 1 ( a )

th en .

1 - S e n s i t i v i t y  = 1 -  TP/TP+FN 

= FN/TP+FN

= c /a + c 3 . 4 . 1 ( b )

S p e c i f i c i t y

P r o p o r t io n  o f i n d iv id u a l s  i d e n t i f i e d  by m icro sco p y  a s  s l i d e  
n e g a t iv e  ( i . e .  FP+TN o r  b+d) who w i l l  be i d e n t i f i e d  by c l i n i c a l  
c r i t e r i a  a s  n o t h a v in g  m a la r ia  ( TN o r  d ) . I t  can  be w r it t e n  a s:

S p e c i f i c i t y  = TN/FP+TN

d/b+d 3 . 4 . 1 ( c )
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Then,

1 -  S p e c i f i c i t y  = 1 -  TN/FP+TN 

= FP/FP+TN

= b/b+d  ....................................................... 3 . 4 . 1 ( d )

S l i d e  P o s i t i v e  R ate (SPR)

P r o p o r t io n  o f a l l  c a s e s  s u b je c te d  to  m icro sco p y  
(TP+FP+FN+TN o r  a+b+c+d) who a r e  i d e n t i f i e d  by m icro sco p y  a s  
s l i d e  p o s i t i v e  ( TP+FN or a + c ) . I t  can  be w r i t t e n  a s:

SPR = (TP+FN)/(TP+FP+FN+TN)

- a+c/a+ b+c+d
i f  T ( t o t a l  c a s e s )  = a+b+c+d,

SPR = TP+FN/T

SPR = a + c /T  .................................................................................. 3 . 4 . 1 ( e )

th en ,

1-SPR = 1 - [ TP+FN/TP+FP+FN+TN]

= FP+TN/TP+FP+FN+TN 

= b+d/a+b+c+d

= b+d/T .................................................................................. 3 . 4 . 1 ( f )

V a lu in g  B e n e f i t s

B e n e f i t s  in  t h i s  s tu d y  means c o s t s  sa v e d  fo r  t r e a t in g  
f a l s e  p o s i t i v e  c a s e s  u n n e c e s s a r i ly .



46

N o ta t io n s ,
P = B e n e f i t s

X -  C o s ts  fo r  t r e a t in g  f a l s e  p o s i t i v e  c a s e s
fv  = S u b s c r ip t  in d e x  f o r  c a s e s  in  w h ich  f e v e r  a lo n e  i s  th e  

i n d ic a t io n  fo r  g iv in g  p resu m p tiv e  trea tm en t  
c c r  = S u b s c r i p t  in d e x  when c l i n i c a l  c r i t e r i a  a r e  u s e d  to  

d ia g n o s e  c a s e s  fo r  p resu m p tiv e  trea tm en t

E q u a tio n  fo r  b e n e f i t s  can  be w r it t e n  a s

p = X fv  -  X c c r  .......................................................................................................................  3 . 4 . 2

D eterm in in g  drug c o s t s  fo r  t r e a t in g  f a l s e  p o s i t i v e  c a s e s

( i )  ¥hen f e v e r  a lo n e  i s  th e  in d ic a t io n  fo r  g iv in g  p r esu m p tiv e  
tre a tm e n t c o s t s  fo r  t r e a t in g  f a l s e  p o s i t i v e  c a s e s  w i l l  be number 
o f f a l s e  p o s i t i v e  c a s e s  t im e s  drug c o s t s  o f p resu m p tiv e  
tre a tm e n t f o r  ea ch  p a t i e n t s .

N o ta t io n s ,

z  = D rug c o s t s  f o r  g i v i n g  p r e s u m p t iv e  t r e a tm e n t  t o  e a c h  
c a s e

7โ0 = Number o f f a l s e  p o s i t i v e  c a s e s  when f e v e r  a lo n e  i s  th e  
i n d ic a t io n  fo r  p resu m p tiv e  trea tm en t

Drug c o s t s  can  be w r it t e n  a s:

X f v  = 271. ..........................................................................................................  3 . 4 . 2 ( a )

7t0 can  be d e term in ed  from th e  T a b le  3 .6  a s  f o l lo w s :

Number o f f a l s e  p o s i t i v e  c a s e s (7 I0 ) = b+d

= b+d/T * T
In f a c t .

b+d/T = 1-SPR [ E qn. 3 4 . 1 ( f ) ]
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th en ,
ท 0 = (l-S P R )T  

Xfv = Z7Ï0
= z  T( l -SPR)  ..................................................................... 3 . 4 . 2 ( b )

( i i )  When c l i n i c a l  c r i t e r i a  a r e  u sed  to  d ia g n o s e  c a s e s  to  be  
g iv e n  p resu m p tiv e  trea tm en t c o s t s  o f p resu m p tiv e  tr e a tm e n t a r e  
number o f f a l s e  p o s i t i v e  c a s e s  t im e s  drug c o s t s  f o r  ea ch  
p a t i e n t .

N o ta t io n s ,

z = D rug c o s t s  f o r  g i v i n g  p r e s u m p t iv e  t r e a tm e n t  t o  e a c h  
c a s e

7t 1 = number o f f a l s e  p o s i t i v e  c a s e s  when c l i n i c a l  c r i t e r i a
a r e  u s e d  t o  d i a g n o s e  c a s e s  t o  b e  g iv e n  p r e s u m p t iv e  
trea tm en t

Xccr = Z7T1 ..........................................................................................................3 . 4 . 3 ( a )

71ะ can  be d e term in ed  from th e  T a b le  3 .6  a s  fo l lo w s ;

Number o f f a l s e  p o s i t i v e  
c a s e s  when c l i n i c a l  
c r i t e r i a  a r e  u sed  to  
d ia g n o s e  c a s e s  fo r  
g iv in g  p resu m p tiv e
tre a tm e n t (7t 1) = b

= b /b+ d  * b+d/T * T

in  f a c t ,
b /b+d  = 1 - s p e c i f i c i t y  ........................
b+d/T = 1-SPR .................................................

th en ,
ท 1 = ( 1 - s p e c i f  i c i  ty )  ( 1-SPR )T

[ Eqn 3 . 4 . 1 ( d ) ]  
[ Eqn 3 . 4 . 1 ( f ) ]

l,,r  =  2711
= ZT( 1 - s p e c i f l c i t y ) ( 1-SPR)
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L et s p e c i f i c i t y  = 4 
th e n ,

X c c r  = Z T (l-Ç )(1-SPR ) ........................................... 3 . 4 . 3 ( b )

( i l l  d e t e r m in in g  c o s t s  sa v ed  (ft)
S u b s t i t u t in g  e q u a t io n s  3 . 4 . 2 ( b )  and 3 . 4 . 3 ( b )  i n  3 . 4 . 2

p =  X fv  -  X c c r

= [ZT( 1-SPR) ] -  [Z T (1-Ç,) (1-SPR ) ]
^  = [ ZT( 1 - S P R ] [ l - ( l - 4 ) ]

= ZT( 1-SPR)£ ...................................................................... 3 . 4 . 3 ( c )

V a lu in g  C o s ts

A p p ly in g  th e  same c o n t in g e n c y  t a b le  a d d i t io n a l  c o s t s  to  be  
b orn e by th e  h e a lt h  c a r e  s e c t o r  can  be c a l c u la t e d .  T h ese c o s t s  
h ave th r e e  com ponents; c o s t s  o f d e v e lo p in g  c l i n i c a l  c r i t e r i a ,  
c o s t s  o f t r a in in g  h e a lt h  w ork ers and c o s t s  r e s u l t i n g  from f a l s e  
n e g a t iv e  c a s e s .  F i r s t  two com ponents can  be c a l c u la t e d  from  
c o s t s  in c u r r e d  by t h e s e  a c t i v i t i e s  and th e  l a s t  com ponent c o s t s  
r e s u l t i n g  from f a l s e  n e g a t iv e  c a s e s  can  be d e term in ed  from T a b le  
3 . 6 .

N o ta t io n s ,

Y = A d d it io n a l  c o s t s  to  be borne by th e  h e a lt h  c a r e  sec to r -  
in  in tr o d u c in g  and u s in g  c l i n i c a l  c r i t e r i a

T = T o t a l  c a s e s  s u b j e c t e d  t o  m ic r o s c o p y  a f t e r  g i v i n g  
presump 1 1 v e  t rea  t men t

X = C o s ts  o f o f  t r a in in g  h e a lth  w orkers

c re = C o s ts  r e s u l t i n g  from f a l s e  n e g a t iv e  c a s e s
Z = Drug c o s t s  fo r  p resu m p tiv e  trea tm en t o f a new c a s e
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6 = C o s ts  o f d ia g n o s i s  fo r  a new c a s e  

p = Drug c o s t s  o f  r a d ic a l  trea tm en t fo r  a new c a s e  

V = Number o f f a l s e  n e g a t iv e  c a s e s
ๆ = Number o f new c a s e s  i n f e c t e d  by e a c h  f a l s e  n e g a t i v e  

c a s e

VT) = T o t a l  number o f new c a s e s  i n f e c t e d  by f a l s e  n e g a t iv e  
c a s e s

th en .
A d d it io n a l  c o s t s  (Y) = X + c re ............................................................. 3 . 4 . 4 ( a )

C o sts  r e s u l t i n g  from f a l s e  n e g a t iv e  c a s e s  in c lu d e  
a d d it io n a l  c o s t s  fo r  new c a s e s  in f e c t e d  by f a l s e  n e g a t iv e  c a s e s .  
F a ls e  n e g a t iv e  c a s e s  w ith o u t r e c e iv in g  need ed  tre a tm e n t w i l l  
s e r v e  a s  r e s e r v o ir  o f  i n f e c t i o n  in  th e  community and new c a s e s
can  be i n f e c t e d  by them. I f  " t |"  i s  d e s ig n a te d  a s  number o f new
c a s e s  i n f e c t e d  by ea ch  f a l s e  n e g a t iv e  c a s e  t h i s  com ponent need  
c o n s id e r a t io n  in  c a l c u l a t i n g  c o s t s  r e s u l t i n g  from f a l s e  n e g a t iv e  
c a s e s .  T hese new c a s e s  w i l l  s e r v e  a s  th e  r e s e r v o ir  o f i n f e c t i o n  
in  th e  community b e fo r e  b e in g  c o r r e c t l y  d ia g n o se d  and c o m p le te ly  
t r e a t e d .  Some o f them w i l l  be c o r r e c t l y  i d e n t i f i e d  by th e  
c l i n i c a l  c r i t e r i a  and c o m p le te ly  t r e a te d  w h ile  o th e r  n o t  b e in g  
c o r r e c t l y  i d e n t i f i e d  w i l l  i n f e c t  new c a s e s  a g a in  b e fo r e  
r e c e iv in g  c o r r e c t  d ia g n o s i s  and co m p le te  t r e a tm e n t . C o s ts  o f  
p resu m p tiv e  tr e a tm e n t, d ia g n o s i s  and r a d ic a l  tr e a tm e n t o f t h e s e  
s u c c e s s iv e  c r o p s  o f new c a s e s  w ere th e  a d d i t io n a l  c o s t s  
c o n s id e r e d  and m easured fo r  b e n e f i t  c o s t  a n a l y s i s .  C o n s id e r in g  
t h e s e ,  c o s t s  r e s u l t i n g  from f a l s e  n e g a t iv e  c a s e s  (CFH) w ere  
c o n s id e r e d  under th e  f o l lo w in g  th r e e  com ponents:

( l )  Drug c o s t s  fo r  p resu m p tiv e  trea tm en t o f new c a s e s  
( i l )  C o s ts  fo r  d ia g n o s i s  (m ic ro sc o p y ) o f new c a s e s
( i i i )  Drug c o s t s  f o r  r a d ic a l  tr e a tm e n t o f new c a s e s

(C m ) = KVT|P +  K ( 1 —K ) v r | (1+T) ) p  +  K ( 1 -K  ) 2VT) ( 1 +ฦ ) 2p  

+  K ( 1 —K ) 3VT) ( 1+T) ) 3P +  . . . .
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= KVT|P[1+(1-K) (1+ๆ )+ ( 1—TC) 2( 1+1ๅ ) 2 + (1 —K:)3( 1-HT| ) 3
+ (1 -K )4(1+T))4 + . . . ] ....................................... 3 . 4 . 4 ( b )

E q u a tio n  3 . 4 . 4 ( b )  can  be red u ced  a s  f o l lo w s :  

1
CfH = p [ - - - - - - - - - - - -  ]

l - ( l - K )  น + ๆ  )
3 . 4 . 4 ( c )

N o ta t io n s ,
K = P r o p o r t io n  new c a s e s  c o r r e c t l y  d ia g n o s e d  ( i . e .  

s e n s i t i v i t y  o f  th e  c l i n i c a l  c r i t e r i a )

p = C o s ts  o f  d ia g n o s i s  and r a d ic a l  tr e a tm e n t fo r  new c a s e s
(i.e. 8 + z + p)

Number o f f a l s e  n e g a t iv e  c a s e s  (V) can  be d e term in ed  from th e  
T a b le  3. È.

th en ,
V = c

= c /a + c  * a + c /T  * T

in  f a c t ,

c /a + c  = 1 - s e n s i t i v i t y  ....................................................... [Eqn. 3 . 4 . 1 ( b ) ]

a + c/T  = SPR ........................................................................................ [Eqn. 3 . 4 . 1 ( e ) ]

and,
V = ( 1 - s e n s i t iv i t y ) ( S P R ) T  

l e t  s e n s i t i v i t y  = a

th en .
V = ( 1 - 0 ) (SPR)T 3 . 4 . 4 ( d )
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and,
K = ๐

S u b s t i t u t in g  e q u a t io n  3 . 4 . 4 ( d )  i n  3 . 4 . 4 ( c )

c ™ = KVr|P[— -  .............................................. 3 . 4 . 4 ( c )l - ( l - K ) ( 1 + ท ุ)

= a(l-C T )(S P R )T n (6+ Z + p )[---------------------------- ] ................  3 . 4 . 4  ( e )
l - ( l - a )  ( l +ๆ )

A d d it io n a l  c o s t s  (Y) w i l l  th en  be 

Y = X + c ra

= X + a (l-< T )(S P R )T n (ô + Z + p )[---------------------------- ] . . .  3 . 4 . 4  ( f )
1 - ( 1 - 0 ) ( 1 + ท ุ )

D eterm in in g  c o s t s __f o r  d ia g n o s is ___(m ic r o s c o p y ) .___drug c o s t s  fo r
p resu m p tiv e  tre a tm e n t and r a d ic a l  trea tm en t

C o s ts  fo r  d ia g n o s i s  c o n s i s t  o f  c o s t s  fo r  p e r s o n n e l,  
equipm ent and s u p p l i e s ,  and w ere e s t im a te d  from a v a i l a b l e  d a ta  
from th e  VBDC, Myanmar.

For p resu m p tiv e  trea tm en t a v er a g e  drug c o s t s  fo r  g iv in g  a 
r e q u ir e d  d o se  o f c h lo r o q u in e  was u sed  in  c a l c u l a t i o n .  Number o f  
p a t i e n t s  in  ea ch  g rou p , d o se  in  t a b l e t s  to  be g iv e n  to  a  p a t ie n t  
in  ea ch  age group and c o s t s  o f ea ch  t a b l e t  w ere ta k en  in t o  
c o n s i d e r a t io n .

R a d ica l tr e a tm e n t fo r  fa lc ip a ru m  m a la r ia  I S  d i f f e r e n t  from  
th a t  fo r  o th e r  s p e c i e s  ( i . e .  v iv a x , m a la r ia e  and o v a l e ) .  F .  
f a l c i p a r u m  was found to  be about 85k and th e  re m a in in g  s p e c i e s  
15k o f th e  s l i d e  p o s i t i v e  c a s e s  in  1993 (VBDC, 1993)  and i t  was 
c o n s id e r e d  in  c a l c u l a t i n g  drug c o s t s  fo r  r a d ic a l  tr e a tm e n t.  
A f t e r  d e te r m in in g  a v e r a g e  drug c o s t s  o f r a d ic a l  tr e a tm e n t f or- 
c a s e s  wi t h  F . f a l c i p a r u m  i n f e c t i o n  and th a t  fo r  o th e r  s p e c i e s  
in  th e  same way a s  in  d e te r m in in g  a v e r a g e  drug c o s t s  fo r  
p resu m p tiv e  tr e a tm e n t , a v e r a g e  drug c o s t s  fo r  r a d ic a l  trea tm en t  
w ere d e term in e  a s  f o l lo w s
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P = Ff*Pf + Fv+* p v+

= 0 . 85p, + 0 . 1 5pv, ....................................................... 3 . 4 . 4 ( g )
N o ta t io n s ,

Ff = P r o p o r t io n  o f c a s e s  w ith  F . f a l c i p a r u m  i n f e c t i o n  
Pf = A verage drug c o s t s  o f  r a d ic a l  trea tm en t fo r  c a s e s  w ith  

p .  f a l c i p a r u m  i n f e c t i o n
Fv+ = P r o p o r t io n  o f c a s e s  w ith  F . v i v a x  o r  o th e r  p a r a s i t e s  

pv+ = A v er a g e  d ru g  c o s t s  o f  r a d i c a l  t r e a tm e n t  fo r  c a s e s  
i n f e c t e d  w ith  p .  v i v a x  o r  o th e r  p a r a s i t e s

In summary.

B e n e f i t s
(C o s ts  sa v e d )  = ZT(1-SPR)£1 ................................................. 3 . 4 . 3 ( c )

C o s ts  sa v e d  ( B e n e f i t s )  can th en  be c a l c u la t e d  by
s u b s t i t u t i n g  th e  v a lu e s  o f  s p e c i f i c i t y  and s l i d e  p o s i t i v e  r a t e  
w hich w ere o b ta in e d  from th e  com paring c l i n i c a l  c r i t e r i a  and  
g o ld  s ta n d a r d , th e  t o t a l  number o f c a s e s  s u b j e c t e d  to  
p resu m p tiv e  tre a tm e n t in  a y ea r  and th e  drug c o s t s  fo r  
p resu m p tiv e  tre a tm e n t in t o  th e  e q u a tio n  3 . 4 . 3 ( c )

A d d it io n a l  c o s t s  = X + cra
1

Y = X + a ( l - a )  (SPR)Tri (ô+z+p) [ ----------------------- ] ...................  3 . 4 . 4  ( f )
l - ( l - a ) ( l + T i )

By s u b s t i t u t i n g  v a lu e s  o f c o s t s  fo r  t r a in in g  h e a lt h  w ork ers  
w hich  w ere c a l c u la t e d  from f ig u r e s  on e x i s t i n g  payment sy s te m  in  
Myanmar, v a lu e s  fo r  s e n s i t i v i t y  and s l i d e  p o s i t i v e  r a t e  w hich  
w ere d e r iv e d  from th e  r e s u l t s  o f th e  com p arison  o f c l i n i c a l
c r i t e r i a  w ith  g o ld  s ta n d a rd  and v a lu e  fo r  " ฦ "  w hich  was
e s t im a te d , in t o  e q u a t io n  3 . 4 . 4 ( f )  a d d it io n a l  
in tr o d u c in g  th e  c l i n i c a l  c r i t e r i a  was c a l c u la t e d .

c o s t s  o f
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B e n e f i t  c o s t  r a t i o

B e n e f i t s  ( c o s t s  sa v ed  ) and a d d it io n a l  c o s t s  th a t  had been  
c a lc u la t e d  in  th e  ways d e s c r ib e d  w ere u sed  to  f in d  th e  b e n e f i t  
c o s t  r a t i o .

Benef i t s
( c o s t s  sa v e d ) = ZT(1-SPR)£, .............................................. 3 . 4 . 3 ( c )

A d d it io n a l  C o s ts

1
Y = X + a ( l - c r )  (SPR)Tr) (8+Z+p) [ ---------------------------- ] ...................  3 . 4 . 4  ( f )

l - ( l - a ) ( l + T | )

[E q u a tio n  3 . 4 . 3 ( c ) ]B en efit  c o s t  r a t io  = —■   -------------------- ———
[E q u a tio n  3 . 4 . 4 ( f ) ]
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