
RESEARCH METHODOLOGY

3.1 Conceptual Framework

The b ro ad  c o n c e r n s  o f  th e  r e s e a r c h  a r e  p r e s e n te d  
in  F ig u r e  3 . 1 .  The c u r r e n t  f o c u s  i s  th e  c o s t s  o f  p r o v id e r  
and p a t i e n t  f o r  d ia g n o s i s  and tr e a tm e n t  o f  m a la r ia .  For 
d ia g n o s i s  and tr e a tm e n t  o f  m a la r ia  in  th e  m a la r ia  c o n t r o l  
p r o j e c t ,  b o th  th e  p r o v id e r  and p a t i e n t  in c u r  c o s t s  f o r  
t h e  s e r v i c e s  r e n d e r e d . The p r o v id e r  in c u r s  d i r e c t  and  
i n d i r e c t  c o s t s  f o r  p r o v id in g  t h e  s a id  s e r v i c e s  and th e  
p a t i e n t  in c u r s  c o s t s  f o r  s e e k in g  d ia g n o s i s  and tr e a tm e n t  
i n  t h e  MCP.

Figure 3.1 Relationship between Costs and Effectiveness 
of Two Diagnostic Methods for Diagnosis, and Treatment of 
Malaria.

The p r o v id e r  in c u r s  c o s t s  f o r  p r o v id in g  d ia g n o s i s  
and tr e a tm e n t  o f  m a la r ia  a t  th e  fo r m a l s e r v i c e  p o i n t s .
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The i t e m iz e d  c o s t  w i l l  be in c lu d e d  in  t h i s  s tu d y . The 
c o s t s  o f  p a t i e n t s  f o r  s e e k in g  d ia g n o s i s  and tr e a tm e n t a r e  
a l s o  p u t i n t o  t h i s  s tu d y  c o n s id e r in g  t h a t  a lth o u g h  i t  i s  
f r e e  o f  c h a r g e  a t  t h i s  moment t h e y  h ave  w i l l i n g n e s s  to  
p ay  f o r  i t  i f  th e  s e r v i c e  t im e  e x te n d s  t o  o u t o f  o f f i c e  
h o u r s . The f a c t o r s  t o  be c o n s id e r e d  f o r  t h e i r  w i l l i n g n e s s  
t o  p ay  in  t h i s  s tu d y  a r e  a s  shown in  t h e  f o l lo w in g  
e q u a t io n .  The a b i l i t y  t o  p ay  i s  n o t in c lu d e d  in  t h i s  
s tu d y  c o n s id e r in g  t h a t  i t  i s  n o t  s u i t a b l e  t o  d e te r m in e  
o n ly  by p a t i e n t ' s  in t e r v ie w  l e a v in g  many v a r ia b le s  w h ich  
a r e  n e c e s s a r y  t o  be o b se r v e d .
W i l l in g n e s s  t o  Pay (WTP) = f ( I ,S I ,Q C ,T r ,O c ,S e x ,E d u )

I  = Incom e o f  h o u se h o ld  p er  annum;
SI = P e r c e iv e d  s e v e r i t y  o f  th e  i l l n e s s ;
QC = P e r c e iv e d  q u a l i t y  o f  m a la r ia  c l i n i c ;
Tr = T r a v e l in g  t im e  t o  a r r iv e  th e  c l i n i c
Oc = P a t i e n t ' s  o c c u p a t io n
s e x  = S ex  d i f f e r e n t  o f  p a t i e n t s
Edu = E d u c a tio n  l e v e l  o f  p a t i e n t

Income of household ะ I t  i s  assum ed t h a t  incom e o f  
h o u s e h o ld  p e r  m onth/annum  may a f f e c t  th e  w i l l i n g n e s s  t o  
p ay f o r  s e e k in g  d ia g n o s i s  and tr e a tm e n t  in  th e  MCP, 
c e t e r i s  p e r i b u s .
Perceived severity of the illn ess  ะ I t  i s  assum ed t h a t  i f  
t h e  p a t i e n t  s u f f e r s  from  s e v e r e  i l l n e s s ,  h e / s h e  w i l l  be  
w i l l i n g  t o  pay f o r  th e  b e t t e r  q u a l i t y  o f  s e r v i c e s  so  t h a t  
t o  b e  s h o r te n  th e  d u r a t io n  o f  h i s / h e r  s u f f e r i n g ,  c e t e r i s  
p e r i b u s .
Perceived quality of service ะ I t  i s  assum ed t h a t  
p a t i e n t s  w i l l  h ave  w i l l i n g n e s s  t o  pay f o r  th e  b e t t e r  
q u a l i t y  o f  s e r v i c e s  r en d e re d  f o r  t h e i r  i l l n e s s ,  c e t e r i s  
p e r i b u s .

3.2 Operational Definitions

Diagnosis and treatment ะ D ia g n o s is  i s  f i r s t l y  c l i n i c a l ,  
c o n fir m e d  w h ere  p o s s i b l e  by e x a m in a tio n  o f  t h e  p a t i e n t ' s  
b lo o d  le a d in g  t o  c o r r e c t  r a d ic a l  tr e a tm e n t  f o r  s p e c i f i c  
s p e c i e s  o f  m a la r ia  p a r a s i t e .
Existing diagnostic technology ะ C o n fir m a to ry  d ia g n o s is  
o f  m a la r ia  by u s in g  m ic r o s c o p ic  e x a m in a tio n  o f  th e  
p a t i e n t ' s  t h in  and t h ic k  b lo o d  f i l m .

New diagnostic technology ะ C o n fir m a to ry  d ia g n o s i s  o f  
m a la r ia  by u s in g  d i p s t i c k  p ap er  (P a r a s ig h tF , B ecto n
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D ic k in s o n  T r o p ic a l  D is e a s e  D i a g n o s t i c s ) t e s t i n g  o f  th e  
p a t i e n t ' ร p e r ip h e r y  b lo o d .

Willingness to pay ะ A maximum amount o f  money t o  pay f o r  
d ia g n o s i s  and t r e a tm e n t  s e r v i c e s  by a p e r so n  when h e /s h e  
h as an a t t a c k  o f  f e v e r ( p e r c e iv e d  a s  m a la r ia ) .
Provider costs ะ C o s ts  in c u r r e d  by th e  m a la r ia  c o n t r o l  
p r o j e c t  f o r  d ia g n o s i s  and tr e a tm e n t  o f  m a la r ia .
Patient's costs ะ C o s ts  in c u r r e d  by th e  p a t i e n t  f o r  
s e e k in g  d ia g n o s i s  and tr e a tm e n t  in  th e  m a la r ia  c l i n i c s  o f  
th e  m a la r ia  c o n t r o l  p r o j e c t .
Economic analysis ะ Econom ic a n a l y s i s  e n co m p a sses  c o s t  
a n a l y s i s  o f  t h e  e x i s t i n g  sy ste m  and c o s t  e f f e c t i v e n e s s  
a n a l y s i s  o f  t h e  tw o t y p e s  o f  d ia g n o s t i c  m eth od .
Effectiveness ะ C o r r e c t ly  d e t e c t e d  and c o m p le te ly  
t r e a t e d  c a s e s  o f  m a la r ia  by u s in g  e i t h e r  m ic r o sc o p y  or  
d i p s t i c k  t e c h n o lo g y .
Perceived severity of the illn ess  ะ P a t i e n t ' s  own 
s ta te m e n t  a s  m ild , m o d era te  and s e v e r e  a c c o r d in g  t o  t h e i r  
s u f f e r i n g s .

3.3 Research Design
T h is  i s  a m e th o d o lo g ic a l  s tu d y  f o r  p r o s p e c t iv e  

a p p l i c a t io n  t o  th e  m a la r ia  c o n t r o l  p r o j e c t  in  Myanmar. 
T h is  m e th o d o lo g y  w i l l  be fo c u s e d  o n ( i ) d e s c r i p t i v e  c r o s s  
s e c t i o n a l  s tu d y  o f  th e  i n t e r n a l  c o s t s  o f  e x i s t i n g  
d ia g n o s i s  and t r e a tm e n t  in  th e  m a la r ia  c o n t r o l  p r o j e c t  by 
u s in g  a v a i l a b l e  n a t io n a l  d a ta  and a p p r o p r ia te
h y p o t h e t i c a l  d a t a ,  p lu s  p a t i e n t  w i l l i n g n e s s  t o  pay f o r  
t h e s e  s e r v i c e s  u s in g  p rim ary  d a ta  t o  be d e r iv e d  from  
p a t i e n t  in t e r v i e w  in  th e  f u t u r e ,  and ( i i )  p r o j e c t i o n  o f  
th e  c o s t s  o f  e x i s t i n g  and new d ia g n o s t i c  t e c h n iq u e s  by 
u s in g  a v a i l a b l e  e p id e m io lo g ic a l  d a ta  and h y p o t h e t ic a l  
d a ta , t o g e t h e r  w it h  s e n s i t i v i t y  a n a l y s i s .

3.3.1 Study Area
M a la r ia  c l i n i c s  o f  th e  m a la r ia  c o n t r o l  p r o j e c t ,  

w h ich  a r e  e s t a b l i s h e d  in  14 s t a t e s / d i v i s i o n s . In  each  
s t a t e / d i v i s i o n  t h e r e  i s  on e m a la r ia  c l i n i c  under th e



a d m in i s t r a t iv e  and t e c h n i c a l  g u id a n c e  
c o n t r o l  p r o j e c t ,  Myanmar.
3.3.2 Study Population
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o f  t h e  m a la r ia

P a t i e n t s  a t t e n d in g  th e  m a la r ia  c l i n i c s  in  th e  
m a la r ia  c o n t r o l  p r o j e c t  f o r  s e e k in g  d ia g n o s i s  and 
t r e a tm e n t  o f  m a la r ia .  E l i g i b l e  c r i t e r i a  f o r  p a t i e n t s  t o  
b e in t e r v ie w e d  a r e  a s  f o l l o w s .
Inclusion criteria  ะ The p a t i e n t s  a t t e n d in g  th e  m a la r ia  
c l i n i c s  w ith  th e  f o l l o w in g  c r i t e r i a .

1 . A b i l i t y  t o  an sw er t h e  in t e r v ie w  q u e s t io n n a ir e .
2 . Age b etw een  18 t o  60 y e a r s  o ld  , b o th  m a le  and  

f e m a le ( a c c o r d in g  t o  th e  w ork in g  a g e  group  in
M yanm ar).

Exclusion criteria  ะ The p a t i e n t s  a t t e n d in g  th e  m a la r ia  
c l i n i c s  w ith  t h e  f o l l o w in g  c r i t e r i a .

1 . U n c o n sc io u s  and s e m i- c o n s c io u s  p a t i e n t s .
2 . P a t i e n t s  who n eed  im m ed ia te  r e f e r r a l  t o  th e  

o t h e r  h e a l t h  f a c i l i t i e s .
3 . P a t i e n t s  who a r e  u n w i l l in g  to  p a r t i c i p a t e  th e  

in t e r v i e w .
3.3.3 Sanpling Technique

S e l e c t i o n  o f  th e  p a t i e n t  f o r  in t e r v i e w  w i l l  be  
done by m u l t i s t a g e  sa m p lin g  ะ

(1) S t r a t i f i e d  sa m p lin g  o f  th e  w h o le  c o u n tr y .
A c c o r d in g  t o  th e  l e v e l  o f  e n d e m ic ity ,  t h e r e  a r e  t h r e e  
m a la r ia  r i s k  r e g io n s  in  Myanmar. H ere, r i s k  i s  b a se d  on 
l e v e l  o f  an n u a l p a r a s i t e  in c id e n c e  (A P I).

A - H igh r i s k  r e g io n  
B - Low r i s k  r e g io n  
c -  No r i s k  r e g io n
(2) S im p le  random sa m p lin g  f o r  s e l e c t i o n  o f  m a la r ia  

c l i n i c  a s  a sa m p lin g  u n it  from  ea ch  s t r a t i f i e d  r e g io n .  3
(3) S y s t e m a t ic  random sa m p lin g  f o r  s e l e c t i o n  o f  

p a t i e n t s  a t t e n d in g  t h e  s e l e c t e d  m a la r ia  c l i n i c s .
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Figure 3.2 Steps Showing Selection of Patients for 

Interview

S t r a t i f i e d  t h e  c o u n tr y  by l e v e l  o f  e n d e m ic ity
<

l I '•
High risk region A Low risk region B No risk region

1  1

3.3.4 Sainple Size Calculation

The r e q u ir e d  sam p le s i z e  f o r  p a t i e n t  t o  be  
in t e r v ie w e d  i s  c a l c u l a t e d  by u s in g  t h e  f o l l o w in g  fo r m u la .

ท = z 2 *82/ e 2
ท = R eq u ired  sa m p le  s i z e
z = 1.96
82 = V a r ia n c e
e  = M argin o f  e r r o r

3.3.5 Study Variables

1 . N a t io n a l  b u d g e t on m a la r ia  c o n t r o l
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2 . N a t io n a l  b u d g e t on m a la r ia  c o n t r o l  f o r  d ia g n o s is  
and tr e a tm e n t  s e c t i o n

3 . T o ta l m a la r ia  c o n t r o l  b u d g et o f  s tu d y  a r e a
4 . M a la r ia  c o n t r o l  b u d get f o r  d ia g n o s i s  and  

t r e a tm e n t  s e c t i o n  o f  s tu d y  a rea
5 . T o ta l  t r a i n i n g  b u d get f o r  la b o r a t o r y  t e c h n ic ia n s
6 . M a la r ia  m o r b id i t y /m o r t a l i t y  p e r  1 0 0 ,0 0 0  

p o p u la t io n
7 . Number o f  m ic r o s c o p e s  u sed  f o r  b lo o d  s l i d e  

e x a m in a t io n  p er  annum
8 . E x p e c te d  number o f  RDT u sed  f o r  

e x a m in a t io n  p e r  annum
9 . E s t im a te d  % o f  f a l s e  n e g a t iv e s  

n e g a t iv e  s l i d e s  reexam in ed
1 0 . E s t im a te d  % o f  f a l s e  p o s i t i v e s  

p o s i t i v e  s l i d e s  reexam in ed
1 1 . % o f  P f c a s e s  b e in g  t r e a t e d  by 

y e a r
1 2 . % o f  P f c a s e s  b e in g  t r e a t e d  by 

y e a r
1 3 . % o f  P f c a s e s  b e in g  t r e a t e d  by

y e a r
1 4 . A v era g e  t im e  (m in u te s ) fo r  a t e c h n ic ia n  t o  exam in e  

a b lo o d  s l i d e  o f  a p a t i e n t  w ith  m ic r o sc o p e  and  
p r o v id e  d ia g n o s i s

1 5 . A v era g e  t im e  ( m in u te s ) fo r  a t e c h n ic ia n  t o  exam in e  
th e  b lo o d  o f  a p a t i e n t  w ith  RDT and p r o v id e  
d ia g n o s i s

1 6 . A v era g e  t r a v e l  c o s t s ,  in c u r r e d  by p a t i e n t s ,  p er  
v i s i t

1 7 . A v era g e  t r a v e l  c o s t s ,  in c u r r e d  by accom pan yin g  
p e r s o n s  p e r  v i s i t

1 8 . A v era g e  fo o d  c o s t s ,  in c u r r e d  by p a t i e n t s ,  p er  
v i s i t

1 9 . A v era g e  fo o d  c o s t s ,  in c u r r e d  by accom pan yin g  
p e r s o n s  p e r  v i s i t

2 0 . A v era g e  m a t e r ia l s  c o s t  p er  s l i d e  exam in ed  w ith  
m ic r o s c o p e

2 1 . A v era g e  m a t e r ia l s  c o s t  p e r  s l i d e  exam in ed  w ith  RDT
2 2 . Number o f  m ic r o s c o p e s  u sed  f o r  b lo o d  s l i d e  

e x a m in a t io n
2 3 . A v era g e  c o s t  o f  m ic r o sc o p e
2 4 . A v era g e  a n n u a l d e p r e c a t io n  c o s t  o f  m ic r o sc o p e  p er  

y e a r
2 5 . A v era g e  c o s t  o f  RDT k i t  p er  t e s t
2 6 . A v era g e  number o f  v i s i t s ,  by p o s i t i v e  c a s e s  p er  

m a la r ia  i n f e c t i o n  t o  non fo rm a l s e r v i c e s  p r io r  to  
a t t e n d in g  fo r m a l s e r v i c e s

2 7 . A v era g e  number o f  v i s i t s ,  by p o s i t i v e  c a s e s  p er  
m a la r ia  i n f e c t i o n  t o  p r iv a t e  m e d ic a l s e r v i c e s  
p r io r  t o  a t t e n d in g  fo rm a l s e r v i c e s
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2 8 . A v era g e  number o f  v i s i t s ,  by p o s i t i v e  c a s e s ,  p er  

m a la r ia  i n f e c t i o n  t o  fo r m a l s e r v i c e s
2 9 . A v era g e  number o f  v i s i t s ,  by non p o s i t i v e  c a s e s  

p er  m a la r ia  i n f e c t i o n  t o  p r iv a t e  m e d ic a l s e r v i c e s  
p r io r  t o  a t t e n d in g  fo r m a l s e r v i c e s

3 0 . A vera ge  number o f  v i s i t s ,  by non p o s i t i v e  c a s e s  
p er  m a la r ia  i n f e c t i o n  t o  p r iv a t e  m e d ic a l s e r v i c e s  
p r io r  t o  a t t e n d in g  fo r m a l s e r v i c e s

3 1 . A v era g e  w a i t i n g  t im e  (m in u te s /h o u r ) p e r  v i s i t  f o r  
m ic r o s c o p ic  r e s u l t  and tr e a tm e n t  a t  s e r v i c e s

3 2 . A vera ge  w a i t in g  t im e  (m in u tes) p er  v i s i t  f o r  RDT 
r e s u l t  and tr e a tm e n t  a t  s e r v i c e s

3.4 Data Collection

B eca u se  c o l l e c t i o n  o f  r e a l  d a ta  i s  n o t f e a s i b l e  
a t  t h i s  moment, h y p o t h e t ic a l  d a ta  a r e  d e v e lo p e d  f o r  
a n a l y s i s  in  t h i s  m e th o d o lo g ic a l  s tu d y . T h is  s tu d y  
m a in ly  f o c u s  on t h e  d ev e lo p m en t o f  d e s ig n  so  t o  be  
a p p l i c a b l e  in  t h e  s tu d y  a r e a .

3.4.1 Sources of Data Collection

(1) T o ta l and a v e r a g e  c o s t s  in c u r r e d  by su p p ly  
o r g a n iz a t io n  (MCP) ( l a t e r  t o  c o l l e c t  from  th e  p r o j e c t  
d o cu m en ts , b u t o n ly  t o  u se  h y p o t h e t ic a l  d a ta  d u r in g  
t h i s  tim e -b o u n d  s tu d y  p e r io d . )
(2) C o s ts  in c u r r e d  by p a t i e n t s  ( l a t e r  t o  c o l l e c t  from  

t h e  p a t i e n t  in t e r v i e w s ,  b u t o n ly  t o  u se  h y p o t h e t i c a l  
d a ta  d u r in g  t h i s  t im e -b o u n d  s tu d y  p e r io d . )

(3) P r o j e c t io n  o f  c o s t s  f o r  u s in g  RDT w i l l  be b a se d
upon t h e o r e t i c a l  in fo r m a t io n  ( e . g .  a v e r a g e  t im e  f o r  
an RDT a t  s e r v i c e ) ,  e x i s t i n g  c o u n tr y  d a ta  ( e . g .  
e x ch a n g e  r a t e  a g a in s t  th e  us$, p o p u la t io n  o f  th e  
s tu d y  a r e a  e t c . ) a n d  t h e  p r o j e c t  d ocum ents ( e . g .
number o f  P f c a s e s  p er  y e a r ,  number o f  b lo o d  s l i d e s  
ta k e n , n a t io n a l  m a la r ia  c o n t r o l  b u d g et e t c . )

3.4.2 Development of structured Questionnaires

For p a t i e n t  in t e r v i e w s ,  th e  s t r u c t u r e d  
q u e s t io n n a ir e s  in c lu d in g  g e n e r a l  in f o r m a t io n , c o s t  
in f o r m a t io n  and t h e i r  w i l l i n g n e s s  t o  pay f o r  th e  s e r v i c e s  
a r e  t o  be d e v e lo p e d  f o r  im m e d ia te ly  a p p l i c a b le  in  th e  
s tu d y  a r e a .  A p p en d ix  4 .



3.5 Data Analysis

3.5.1 Cost Conponent
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The c o s t s  o f  d ia g n o s is  and tr e a tm e n t  f o r  m a la r ia  
c o n t r o l  a r e  made up o f  two m ain c a t e g o r i e s :  t h o s e  f a l l i n g  
on t h e  g o v ern m en t, and t h o s e  f a l l i n g  on th e  p a t i e n t j  
h i s / h e r  f a m i ly  and th e  com m unity . For th e  c o s t s  f a l l i n g  
on t h e  MCP, s e c o n d a r y  d a ta  a r e  t o  be c o l l e c t e d  from  
p r o j e c t  d o cu m en ts , and th e  com puted d a ta  a r e  a l s o  t o  be  
a p p l i e d .  The d a ta  t o  be in c lu d e d  a r e  b u d g et a l lo t m e n t  and  
i t s  f u n c t io n a l  a l l o c a t i o n ,  th e  c u r r e n t  v a lu e  o f  
la b o r a t o r y  eq u ip m en t and a n t im a l a r i a l s  and th e  d e r iv e d  
c o s t s  su ch  a s  d e p r e c ia t io n  o f  la b o r a t o r y  eq u ip m en t, 
b u i ld i n g  w i l l  be u se d . P rim ary d a ta  from  p a t i e n t  
in t e r v i e w s  w i l l  be c o l l e c t e d  in  f u t u r e  by u s in g  a 
s t r u c t u r e d  q u e s t io n n a ir e  b e in g  d e v e lo p e d  in  t h i s  
m e th o d o lo g ic a l  s tu d y .(A p p e n d ix  4) . At t h i s  moment, 
h y p o t h e t i c a l  d a ta  from  e x i s t i n g  s t u d i e s  w i l l  be a p p lie d  
f o r  a n a l y s i s .

(I )  c l a s s i f i c a t i o n  o f  c o s t s  by in p u t s
I n p u ts  o f  th e  MCP f o r  d ia g n o s i s  and tr e a tm e n t  i s  

c l a s s i f i e d  i n t o  c a p i t a l  and r e c u r r e n t  c o s t s .  T hose t h a t  
a r e  u se d  up in  th e  c o u r s e  o f  a y e a r  and a r e  u s u a l ly  
p u r c h a se d  r e g u l a r l y  a r e  in c lu d e d  in  th e  r e c u r r e n t  c o s t s  
w h i l e  t h o s e  t h a t  l a s t  lo n g e r  th a n  one y e a r  a r e  in  th e  
c a p i t a l  c o s t s .

Table 3.1 Inputs for Diagnosis and Treatment
in the Malaria Control Project(199..ear)

C a te g o r y Amount Type o f  D ata

♦  C a p it a l
V e h ic l e s S eco n d a ry  d a ta
Equipm ent S eco n d a ry  d a ta
B u i ld in g s - s p a c e S eco n d a ry  d a ta
T r a in in g -n o n r e c u r r e n t S eco n d a ry  d a ta
S u b t o t a l ,  C a p ita l

♦  R e cu r re n t
P e r s o n n e l S eco n d a ry  d a ta
S u p p l ie s S eco n d a ry  d a ta
V e h ic le s -m a in te n a n c e Computed d a ta
B u i ld in g -  m a in ten a n ce com puted d a ta
T r a in in g - r e c u r r e n t S eco n d a ry  d a ta
S u b t o t a l ,  R ecu rren t
T o ta l
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S o u r c e ะ A d ap ted  from  C r e e se  and P a r k e r (1994)
N o te : 1 . P e r s o n n e l : S a l a r i e s  and w a g e s , a lo n g  w ith

o th e r  e x p e n se s  f o r  p e r s o n n e l .
2 .  S u p p l ie s :  M a te r ia l  u sed  up in  th e  c o u r s e

o f  th e  y e a r  as* d i r e c t  in p u t s  
i n t o  th e  p r i n c i p a l  a c t i v i t i e s  
p erform ed  by th e  MCP. For 
e x a m p le ,a n t im a la r ia l s ,r e a g e n t  
f o r  t e s t s , b l o o d s l i d e s , l a n c e t s ,  

d i p s t i c k  p a p e r , s t a t i o n a r y .
3 . E q u ip m e n t:I t  in c lu d e s  m ic r o s c o p e s .
4 .  T r a in in g ( r e c u r r e n t ):  O n -th e  jo b  t r a i n i n g ,

o r i e n t a t i o n  c o u r s e  and s h o r t  c o u r s e  
f o r  m icr isco p y /R D T  f o r  d ia g n o s i s  

and tr e a tm e n t o f  m a la r ia  a r e  t o  be  
in c lu d e d .

( i i )  The u n i t  c o s t  w i l l  be c a lc u la t e d  th u s :
U n it  C o st = To t a l  C ost (TC)

Q u a n tity  (Q)

A u n i t  c o s t  i s  a k in d  o f  s im p le  a v e r a g e : c o s t  p er  
u n i t  o f  o u t p u t .  T h is  w i l l  be a p p lie d  t o  some s o r t s  o f  
t h in g s  in  th e  a n a l y s i s  o f  th e  MCP.
Exam ple: c o s t  p e r  c a s e  d ia g n o s e d , c o s t  p e r  c a s e  t r e a t e d  , 
c o s t  p er  c a s e  d ia g n o s e d  and t r e a t e d .

( i i i )  The e c o n o m i c  c o s t  o f  m ajor ite m s  su ch  a s  a 
m ic r o s c o p e  w i l l  be com puted a s  f o l l o w s :

C u rren t v a lu e  : Amount t o  p u r c h a se  a m ic r o sc o p e  a t
th e  p r e s e n t  t im e .

U s e f u l  l i f e  : The e x p e c te d  number o f  y e a r s  t h a t
th e  m ic r o sc o p e  can  be u s e f u l  
a f t e r  b e in g  p u r c h a se d .

D is c o u n t  R ate  : To f in d  o u t th e  d is c o u n t  r a t e  u sed
by t h e  gov ern m en t.

A n n u a l iz a t io n  f a c t o r :  U se a s ta n d a r d  t a b l e

A n n u a l e c o n o m ic  c o s t  = C u rr e n t v a lu e
A n n u a liz a t io n  F a c to r

To com pare t h i s  econ o m ic  c o s t  w it h  c o r r e s p o n d in g  
f i n a n c i a l  c o s t .
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To com pare t h i s  econ o m ic  c o s t  w ith  c o r r e s p o n d in g  

f i n a n c i a l  c o s t .

F in a n c ia l  c o s t  = C u rren t V a lu e
U s e fu l  L i f e

( iv )  The e s t i m a t i o n  o f  f u t u r e  c o s t  by  t h e  in g r e d i e n t s  
a p p r o a c h .

I t  in v o lv e s  t r a n s l a t i n g  t h e  g e n e r a l  d e s c r ip t io n  
o f  m a la r ia  program  i s  t o  be c o s t e d  i n t o  s p e c i f i c  r e s o u r c e  
r e q u ir e m e n ts  : i t e m iz in g  in  d e t a i l  th e  amount and ty p e  o f  
e q u ip m e n t, t h e  q u a n t i t y  and t y p e s  o f  d r u g s , and so  f o r t h .  
For e a ch  ite m  an a p p r o p r ia te  p r i c e  i s  i d e n t i f i e d  and th e  
c o s t  c a l c u l a t e d  by m u lt ip ly in g  th e  q u a n t i t y  by th e  p r i c e  
and summing th e  r e s u l t s .

P a t ie n t  c o s t s  a r e  c o s t s  e x t e r n a l  t o  t h e  MCP f o r  
s e e k in g  d ia g n o s i s  and tr e a tm e n t  o f  m a la r ia .  The t o o l s  f o r  
c o l l e c t i n g  t h e s e  d a ta  a r e  s t r u c t u r e d  q u e s t io n n a ir e s .  
(A p p en d ix  4 ) .  By u s in g  s t r u c t u r e d  q u e s t io n n a ir e ,  p a t i e n t  
i n t e r v i e w s  a t  random ly s e l e c t e d  m a la r ia  c l i n i c s  o f  th e  
MAP a r e  t o  be c o n d u c te d  a c c o r d in g  t o  s c h e d u le s .  S u p p o sin g  
100 p a t i e n t s  a t  ea ch  m a la r ia  c l i n i c s  ( s a y , A B and C) 
a r e a s  t o  be in t e r v ie w e d  and f in d in g s  w i l l  be sum m arized  
a s  f o l l o w s .  H ere, a ssu m in g  h y p o t h e t ic a l  d a ta  and a c t u a l  
e p i d e m i o lo g ic a l  d a ta  a r e  u sed  f o r  c a l c u l a t i o n  o f  c o s t s  
by a S o ftw a r e  p a ck age  b e in g  d e v e lo p e d  by Somkid  
K a ew so n th i and A lan  G. H arding a t  th e  C en tre  f o r  H e a lth  
E con o m ics (CHE).

For c o l l e c t i o n  o f  d a ta  and in fo r m a t io n  su ch  a s  
c o s t s  o f  s e e k in g  d ia g n o s i s  and tr e a tm e n t ,  and p a t i e n t s  
r e s p o n s e  t o  w i l l i n g n e s s  t o  pay and amount t o  p a y , 
in t e r v i e w  w ith  sam p le  p o p u la t io n  (random ly s e l e c t e d  
p a t i e n t s )  a t  th e  random ly s e l e c t e d  m a la r ia  c l i n i c s  w i l l  
b e c o n d u c te d  a c c o r d in g  t o  th e  s c h e d u le ( s e e  T ab le  3 . 2 ) .
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C a te g o r y C o st Item s Type o f  d a ta
D ir e c t
c o s t

Drug c o s t P rim ary d a ta
( p a t i e n t
in t e r v ie w )

L a b o ra to ry  c o s t P rim ary d a ta
( p a t i e n t
in t e r v ie w )

T r a v e l l in g  c o s t P rim ary d a ta
( p a t i e n t
in t e r v ie w )

Food c o s t P rim ary d a ta
( p a t i e n t
in t e r v ie w )

I n d i r e c t
c o s t

Time c o s t ( a b s e n c e  
from  work)

P rim ary d a ta
( p a t i e n t
in t e r v ie w )

(v) W i l l i n g n e s s  t o  p a y  f o r  d ia g n o s is  and tr e a tm e n t

To m easu re  how much p a t i e n t s  a r e  w i l l i n g  t o  pay  
f o r  t h e  s e r v i c e  in  t h e  MCP can  be a s s e s s e d  by a s k in g  them  
d i r e c t l y  u s in g  s t r u c t u r e d  q u e s t i o n n a ir e s .  The f a c t o r s  
i n f l u e n c i n g  t h e  WTP f o r  s e e k in g  d ia g n o s i s  and tr e a tm e n t  
in  t h e  MCP a r e  e x p lo r e d  in  a c c o r d a n c e  w it h  th e  s t r u c t u r e d  
q u e s t i o n n a ir e s ,  and 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  
f o r  f u r t h e r  a n a l y s i s  and i n t e r p r e t a t i o n .  R e g r e s s io n  
a n a l y s i s  i s  a s t a t i s t i c a l  te c h n iq u e  t h a t  a t te m p ts  to  
e x p la in  m ovem ents in  one v a r ia b l e ,  t h e  d ep en d en t  
v a r i a b l e ,  a s  a f u n c t io n  o f  m ovem ents in  a s e t  o f  o th e r  
v a r i a b l e s ,  c a l l e d  in d e p e n d e n t(o r  e x p la n a t o r y ) .

M u lt ip le  r e g r e s s io n  e q u a t io n  o f  w i l l i n g n e s s  to  
p ay f o r  in d e p e n d e n t  v a r ia b le  i s  a s  f o l l o w s  ะ

Y = f ( X i ) ;
Y= po + PiXi + p2x2+ P 3 X 3  + ..................+ p*xk + Si

Where Yi = d ep e n d en t v a r ia b le  ( w i l l i n g n e s s  t o  p ay  f o r
d ia g n o s i s  and tr e a tm e n t)

X' ร = in d e p e n d e n t  or e x p la n a to r y  v a r ia b l e s  e . g .
e d u c a t io n  l e v e l ,  s e v e r i t y  o f  i l l n e s s  e t c .

Po = r e g r e s s i o n  in t e r c e p t
Pi = p a r t i a l  r e g r e s s io n  c o e f f i c i e n t s ,  f o r  i = l , . . . k
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S i =  e r r o r  term  
i  = 1 , 2 , ................N

The c o e f f i c i e n t  Pi m ea su res th e  ch an ge in  Y 
a s s o c i a t e d  w ith  a u n i t  ch a n ge  in  Xi on th e  a ssu m p tio n  t h a t  
a l l  o t h e r  v a lu e s  f o r  th e  r em a in in g  e x p la n a to r y  v a r i b l e s  
a r e  h e ld  c o n s t a n t .  L ik e w is e  th e  c o e f f i c i e n t  p2 m ea su res  
t h e  ch a n g e  in  Y a s s o c i a t e d  w ith  a u n it  ch a n ge  in  x 2. 
R e g r e s s io n  a n a l y s i s  w i l l  b e  done by u s in g  m icroTSP  
s o f t w a r e .  S c o r e s  a r e  t o  be g iv e n  t o  th e  s tu d y  v a r i a b l e s .  
Sex: M ale ( 1 ) ,  f e m a le  (2)
Marital status:s i n g l e ( 1 ) ,  m a r r ied  ( 2 ) ,  w id o w (3)
Education: l e s s  th a n  4 y e a r s  o f  s c h o o l in g  (1) b etw een  5 t o  
10 y e a r s  o f  s c h o o l i n g (2 )more th an  10 y e a r s  o f  s c h o o l in g
(3)
Household income:l e s s  th an  3600 k y a ts  p er  y e a r ( 1 ) b etw een  
3601 t o  50000 k y a ts  (2) b etw een  5001 t o  10000 k y a ts  (3) 
m ore th a n  10001 k y a t s (4)
Occupation: p r i v a t e  ( 1 ) ,  p u b l ic  ( 2 ) , s e l f - e m p lo y e d (3) 
d e p e n d e n t ( 4 ) ,  o t h e r (5)
Perceived severity of illn ess  : m i l d ( 1 ) ,  m o d e r a te (2 ) ,  
s e v e r e (3)
Perceived quality of service: p o o r ( l ) ,  f a i r ( 2 ) ,  g o o d (3 )  
Traveling time: l e s s  th an  h a l f  h o u r ( l ) ,  b etw een  h a l f  hour

and 3 h o u r ( 2 ) ,  more th an  3 h o u r (3)

3.5.2 Effectiveness Component

The i n d i c a t o r  f o r  e f f e c t i v e n e s s  in  t h i s  s tu d y  i s  
c o r r e c t l y  d e t e c t e d  and c o m p le te ly  t r e a t e d  c a s e s .  B ec a u se  
t h e r e  may be d i f f e r e n t  s i t u a t i o n s  o f  m a la r ia  in  Myanmar, 
t h r e e  s c e n a r io s  a r e  t o  be d e v e lo p e d  in  t h i s  s tu d y . The 
f i r s t  on e may b e  i d e a l i s t i c  c a s e  b u t t h e  l a t t e r  tw o a r e  
t o  b e  a p p l i c a b l e  in  t h e  r e a l  s i t u a t i o n .
Scenario-1 (The Best Case)
Assumptions 1 . T here a r e  no f a l s e  p o s i t i v e s  and f a l s e

n e g a t iv e s .
2 .  T here i s  no known p a r a s i t e  r e s i s t a n c e  

t o  a n t i m a l a r i a l s .
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Scenario-2 (The Intermediate Case)
Assomptions 1 . T here a r e  f a l s e  p o s i t i v e s  and f a l s e

n e g a t iv e s .
2 . T here i s  no known p a r a s i t e  r e s i s t a n c e  

t o  a n t i m a l a r i a l s .
Scenario-3 (The Worst Case)
Assumptions 1 . T here a r e  f a l s e  p o s i t i v e s  and f a l s e

n e g a t i v e s .
2 . T here i s  known p a r a s i t e  r e s i s t a n c e  t o  

a n t i m a l a r i a l s .
S c e n a r io - 1  (The B e s t  C ase)=  c
S c e n a r io - 2  (The I n te r m e d ia te  C a se )=  d
S c e n a r io - 3  (The w o r s t  C ase)=  a

False positive/False Negative

+

Drug Resistance

++ a b +-

-+ c d —

3.5.3 Software Package Application for Calculation of 
Costs

To f a c i l i t a t e  th e  c a l c u l a t i o n  o f  c o s t s  a s o f tw a r e  
p a c k a g e  b e in g  d e v e lo p e d  by Som kid K aew son th i and A lan  G. 
H ard in g  a t  th e  C en tre  f o r  H e a lth  Economics(CHE) f o r  
c o m p a r a tiv e  a n a l y s i s  o f  th e  c o s t s  o f  e x i s t i n g  and new  
d i a g n o s t i c  t e c h n o lo g ie s  w i l l  b e  a p p l i e d .  The d e t a i l e d  
d e s c r i p t i o n  o f  th e  s o f tw a r e  m odel a p p l ie d  in  t h i s  s tu d y  
i s  g iv e n  in  A p p en d ix  4 .
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3.5.4 Cost-effectiveness Calculation

C o s t - e f f e c t i v e n e s s  R a t io  = C o s ts___________________________
E f f e c t iv e n e s s ( I n t e r m e d i a t e  

Outcome)
In  t h i s  s t u d y , th e  i n d ic a t o r  f o r  e f f e c t i v e n e s s  

i s  c o r r e c t l y  d e t e c t e d  and c o m p le te ly  t r e a t e d  c a s e s .
G old sta n d a r d

M a la r ia N o n -m a la r ia

P o s i t i v e TP FP
D ia g n o s t ic a b
T e s t c d

N e g a t iv e FN TN

True p o s i t i v e  ( T P):A  p o s i t i v e  t e s t  r e s u l t  in  a d i s e a s e d
i n d i v i d u a l .

True n e g a t iv e (T N ) ะA n e g a t iv e  t e s t  r e s u l t  in  a n on -
d i s e a s e d  i n d iv id u a l .

F a ls e  p o s i t i v e ( F P ) : A p o s i t i v e  t e s t  r e s u l t  in  a
n o n - d is e a s e d  i n d iv id u a l .

F a ls e  n e g a t iv e (F N )  ะA n e g a t iv e  t e s t  r e s u l t  in  a
d is e a s e d  i n d iv id u a l .

S e n s i t iv i t y %  
S p e c if ic i t y %  
Accuracy%  
P revalence%

= ( a /a + c )  X100 
= ( d /b + d ) X100 
= (a+ d /a+ b + c+ d ) X100 
= (a + c /a +  b+ c+d) X 100

S e n s i t i v i t y  ะ I t  i s  t h e  p ic k -u p  r a t e  o f  a d ia g n o s t i c  
t e s t .  The 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 i v i d u a l s  in  whom th e  t e s t  w i l l  be  
p o s i t i v e .

S p e c i f i c i t y  ะ The p r o p o r t io n  o f  n o n - d is e a s e d  i n d i v i d u a l s  
who w i l l  have a n e g a t iv e  t e s t .



Table 3.^ Cost-effectiveness Analysis of Alternative 
Diagnostic Technologies

A l t e r n a t i v e s c o s t s E f f e c t i v e n e s s C o s t - e f f e c t i v e n e s s  
R a t io  %

RDT

M ic r o sc o p y
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