
CHAPTER 4

RESULTS

The b l o o d  o f  2 ,3 2 8  a s y m p t o m a t i c  p a r t i c i p a n t s  w ere  
c o l l e c t e d .  A l l  b l o o d  s a m p l e s  w ere  t e s t e d  f o r  one  t u b e  
o s m o t i c  f r a g i l i t y  t e s t  a nd  o n l y  502 s a m p l e s  w ere  
p o s i t i v e .  O n ly  502 s a m p l e s  w e re  f u t h e r  i n v e s t i g a t e d  by  
t h e  m o d i f i e d  h e m o g l o b i n  H i n c l u s i o n  t e s t  a n d  t h e  PCR 
t e s t .  The r e s u l t  w e re  shown i n  t a b l e  4 . 1  a n d  4 . 2 .  The 
c a l c u l a t i o n  o f  p r o p e r t i e s  o f  t h e  t e s t  was p e r f o r m e d .

Table 4■ 1.D e m o g ra p h ic  d a t a  o f  2 ,3 2 8  h e a l t h y  p e o p l e
Number P e r c e n t

Age ( y e a r )
1 -20 464 2 0 . 0
2 1 -4 0 1 ,5 7 0 6 7 .0
4 1 -6 0 293 1 2 . 0
>61 1 0 .0 4
Sex
Male 2 , 0 6 7 88 . 8
F em ale 261 1 1 .2
D i a g n o s i s
N o rm a1 1 ,7 3 4 7 4 . 0
Hb E t r a i t 450 1 9 . 0
Hb E hom ozygous 50 2 . 1
Hb E t r a i t  w i t h  a - t h a l l  t r a i t 12 0 . 5
a - t h a l l  t r a i t 43 1 .8
P - t h a l  t r a i t 35 1 .5
Hb H d i s e a s e 2 0 . 1
Hb E hom ozygous  w i t h  a - t h a l l  t r a i t 1 . 04
Hb cs 1 . 04
T o t a l 2 ,3 2 8 1 0 0 .0 0
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Table 4.2 The two by  two t a b l e s  o f  t h e  m o d i f i e d
h e m o g l o b i n  H i n c l u s i o n  t e s t  a n d  t h e  PCR t e s t .

PCR t e s t  f o r  a - t h a l a s s e m i a  1
P r e s e n t A b s e n t

M o d i f i e d  Hb H P o s i t i v e 47 8
i n c l u s i o n  t e s t N e g a t i v e 11 436

S e n s i t i v i t y
S p e c i f i c i t y
PPV
NPV

= 47 /  (47 + 1 1 ) -  81% 
= 436 /  (8 + 4 3 6 )=  9 8 £ 
= 47 / (47 + 8) = 85%
= 436 /  (11 + 436) = 9 8 £

A c c u r a c y  = (47 + 436 ) / (47 + 8 + 11 + 436)
= 96i

LR+ = 47 /  (47+ 11) = 4 4 .8
8 /  (8 + 436)

LR- = 11 /  (47+ 11) =  0 . 2

4 3 6 /  (8 + 436)
P r e v a l e n c e = (47 + 1 1 ) 7 ( 4 7 + 8 + 1 1 + 4 3 6 ) =  1 1 . 5

The e c o n o m ic  e v a l u a t i o n  was a n a l y z e d  f ro m  t h e  
d a t a  i n  t a b l e  4 . 3  t o  4 .1 2  The r e s u l t s  o f  t h e  t o t a l  c o s t  
o f  e a c h  p r o g r a m  a n d  c o s t  e f f e c t i v e n e s s  r a t i o  was shown i n
t a b l e  4 . 1 3  a n d  4 .1 4  r e s p e c t i v e l y .



31

Table 4.3 C a p i t a l  d e p r e c i a t i o n  ( c.c ) o f  O s m o t i c  
f r a g i l i t y  t e s t  a n d  m o d i f i e d  Hb H i n c l u s i o n  t e s t

F l o o r  s p a c e  
( m2 )

U n i t  c o s t  
( b a h t  )

E q u ip m e n t  
( b a h t  )

T o t a l  
( b a h t  )

1 . L a b o r a t o r y 200 2 5 , 0 0 0 - 5 , 0 0 0 , 0 0 0
2 . C e n t r i f u g e - - 2 0 , 0 0 0 2 0 , 0 0 0
3 . M i c r o s c o p e - - 5 0 , 0 0 0 5 0 , 0 0 0
4 . I n c u b a t o r - - 2 0 , 0 0 0 2 0 , 0 0 0

5 , 0 9 0 , 0 0 0

Table 4.4 Time u s e d  by  t e c h n i c i a n  d u r i n g  O s m o t i c  
f r a g i l i t y  t e s t  a n d  m o d i f i e d  Hb H i n c l u s i o n  t e s t

T im e(h )
1. r e g i s t r a t i o n  a nd  b l o o d  d r a w i n g  f o r  100 t e s t s 1 6 . 0
2 . OFT 100 t e s t 8 . 3
3. t r a n s f e r  a n d  c e n t r i f u g e  f o r  20 p o s i t i v e  t e s t s 2 . 0
4 . i n c u b a t i o n  f o r  l . c .  t e s t 2 . 0
5. m i c r o s c o p i c  e x a m i n a t i o n 7 . 2
6 . t o t a l  t i m e  f o r  100 t e s t s  (1+2+3+4+5) 3 5 . 5
7 . t o t a l  t i m e  f o r  2300 t e s t  (6 m o n th s  p e r i o d ) 8 1 6 .5
8 . t o t a l  t i m e  f o r  1 m on th 1 3 6 .0

- d u r i n g  M o n d a y - F r i d a y  6 . 4 h . / d a y  f o r  20 d a y s 1 2 8 .0
- d u r i n g  S a t u r d a y - S u n d a y ( o v e r t i m e ) 8 . 0

Table 4.5 S a l a r y  a nd  o v e r t i m e  o f  t e c h n i c i a n  f o r  O s m o t i c  
f r a g i l i t y  t e s t  a nd  m o d i f i e d  Hb H i n c l u s i o n  t e s t

Baht/h Time
(h)

Baht
(1 month)

Baht
(6 months)

S a l a r y *  8 , 4 5 0  B a h t / m o n t h 7 0 . 4 128 9 , 0 1 1 . 0 0 5 4 , 0 6 6 . 0 0
O v e r t i m e  8 4 0 / 8 h 1 0 5 .0 8 8 4 0 . 0 0 5 , 0 4 0 . 0 0
*6 w o r k i n g  h o u r s ( h )  p e r  d a y  f o r  20 d a y s
Table 4.6 L a b o u r  c o s t  ( L.c.) o f  O s m o t i c  f r a g i l i t y  t e s t  
a n d  m o d i f i e d  Hb H i n c l u s i o n  t e s t

S a l a r y  
f o r  6 

m o n th s  
( b a h t  )

O v e r t i m e  
( b a h t  )

T o t a l  
( b a h t  )

1 . T e c h n i c i a n 5 4 , 0 6 6 5 , 0 4 0 5 9 , 1 0 6
2 . A s s i s t a n t  t e c h n i c i a n 1 8 ,0 0 0 1 ,0 0 0 1 9 , 0 0 0
3 . L a b o r a t o r y  a s s i s t a n t 1 8 , 0 0 0 1 ,5 0 0 1 9 , 5 0 0

9 7 , 6 0 6
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Table 4.7 M a t e r i a l  c o s t  ( M.c.) o f  O s m o t i c  f r a g i l i t y  t e s t  
and  m o d i f i e d  Hb H i n c l u s i o n  t e s t

Q u a n t i t y U n i t  p r i c e  
( b a h t  )

T o t a l  
( b a h t  )

1 . S y r i n g e s  10 m l . 2 , 3 0 0 6 1 3 ,8 0 0
2 . N e e d l e  N o .21 2 , 3 0 0 1 2 , 3 0 0
3 . T e s t  t u b e  (CBC) 2 , 3 0 0 2 . 5 5 , 7 5 0
4 . C h e m i c a l  f o r  OF t e s t 2 , 3 0 0 3 6, 900
5 . C h e m i c a l  f o r  IC  t e s t 500 3 1 , 5 0 0

3 0 , 2 5 0

Table 4.8 C a p i t a l  d e p r e c i a t i o n  ( c . c . )  o f  O s m o t i c  
f r a g i l i t y  t e s t  and  PCR t e s t _____________ ______________

F l o o r  
space  
( m2 )

U n i t  c o s t  
( b a h t  )

E q u i p m e n t  
( b a h t  )

T o t a l  
( b a h t  )

1 . L a b o r a t o r y 200 2 5 , 0 0 0 - 5 ,000 ,0 00
2 . PCR m a c h in e - - 2 0 0 , 0 0 0 2 0 0 , 0 0 0
3 . E l e c t r o p h o r e s i s - - 1 0 0 , 0 0 0 1 0 0 , 0 0 0
4 . P o l a l o i d  came ra - - 7 0 , 0 0 0 7 0 , 0 0 0
5 . M i c r o c e n t r i f u g e - - 5 0 , 0 0 0 5 0 , 0 0 0
6 . W a t e r  b a t h - - 3 0 , 0 0 0 3 0 , 0 0 0

5 ,450 ,000

Table 4.9 T ime  u s e d  b y  t e c h n i c i a n  d u r i n g  O s m o t i c  
f r a g i l i t y  t e s t  and  PCR t e s t

T im e ( h )
1. r e g i s t r a t i o n  and  b l o o d  d r a w i n g  f o r  100 t e s t s 1 6 . 0
2 .  OFT 100 t e s t 8 . 3
3 .  DNA e x t r a c t i o n  f o r  20 p o s i t i v e  t e s t s 6 . 0
4. PCR p r o c e s s i n g 3 . 0
5 .  e l e c t r o p h o r e s i s  and  p h o t o g r a p h y 1 . 3
6.  t o t a l  t im e  f o r  100 t e s t s  (1+2+3+4+5 ) 3 4 . 6
7 .  t o t a l  t im e  f o r  2300 t e s t  (6 m on th s  p e r i o d ) 7 9 5 . 8
8 .  t o t a l  t i m e  f o r  1 m on th 1 3 2 . 0

- d u r i n g  M o n d a y - F r i d a y  6 . 4 h . / d a y  f o r  20 d a ys 1 2 4 . 0
- d u r i n g  S a t u r d a y - S u n d a y ( o v e r t im e ) 8 . 0
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Table 4.10 S a l a r y  and  o v e r t i m e  o f  t e c h n i c i a n  f o r  O s m o t i c  
f r a g i l i t y  t e s t  and  PCR t e s t

Baht/h Time
(h)

Baht
(1 month)

Baht
(6 months)

S a l a r y *  8 , 7 3 0  B a h t /m o n t h 7 2 .7 124 9 , 0 1 4 . 0 0 5 4 , 0 8 4 . 0 0
O v e r t im e *  8 4 0 / 8 h 1 0 5 . 0 8 8 4 0 . 0 0 5 , 0 4 0 . 0 0
*6  w o r k i n g  h o u r s ( h )  p e r  d a y  f o r  20 da ys

Table 4.11 L a b o u r  c o s t  ( L . c . )  o f  O s m o t i c  f r a g i l i t y  t e s t  
and PCR t e s t

S a l a r y  
f o r  6 

m on th s  
( b a h t  )

O v e r t im e  
( b a h t  )

T o t a l  
( b a h t  )

1 . T e c h n i c i a n 5 4 ,0 8 4 5, 040 5 9 ,1 2 4
2 . A s s i s t a n t  t e c h n i c i a n 1 8 ,0 0 0 1 , 000 1 9 ,0 0 0
3 . L a b o r a t o r y  a s s i s t a n t 1 8 , 0 0 0 1 , 5 0 0 1 9 ,5 0 0

9 7 ,6 2 4

Table 4.12 M a t e r i a l  c o s t  ( M . c . )  o f  O s m o t i c  f r a g i l i t y  t e s t  
and PCR t e s t

Q u a n t i t y U n i t  p r i c e  
( b a h t  )

T o t a l  
( b a h t  )

1 . S y r i n g e s  10 m l . 2 , 3 0 0 6 1 3 ,8 0 0
2 . N e e d l e  No . 21 2 , 3 0 0 1 2 , 3 0 0
3 . T e s t  t u b e  (CBC) 2 , 3 0 0 2 . 5 5, 750
4 . C h e m i c a l  f o r  OF t e s t 2 , 3 0 0 3 6, 900
5 . C h e m i c a l  f o r  PCR t e s t 500 300 1 5 0 , 0 0 0

1 7 8 , 7 5 0

Table 4.13 T o t a l  c o s t  c a l c u l a t i o n  = cc + L . c  + M .c

M o d i f i e d  Hb H t e s t PCR t e s t
C a p i t a l  C o s t 5 , 0 9 0 , 0 0 0 5 , 4 5 0 , 0 0 0
L a b o u r  C o s t 9 7 , 6 0 6 9 7 ,6 2 4
M a t e r i a l  C o s t 3 0 , 2 5 0 1 7 8 , 7 5 0
Total cost 5 , 2 1 7 , 8 5 6 5 , 7 2 6 , 3 7 4

Table 4.14 C o s t  e f f e c t i v e n e s s  r a t i o  ( C /E  )

T o t a l  c o s t Case d e t e c t e d C/E
M o d i f i e d  Hb H 5 , 2 1 7 , 8 5 6 55 9 4 , 8 7 0 . 3 6
PCR t e s t 5 , 7 2 6 ,  374 58 9 8 , 7 3 0 . 5 8
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I n c r e m e n t a l  

C o s t  PCR =  

C o s t  Hb H =  

Case PCR =  

Case Hb H =  

I n c r e m e n t a l

c o s t = ( C o s t  PCR -  C o s t  Hb h ) /  (Case PCR -  Case  

t o t a l  c o s t  o f  PCR t e s t  

t o t a l  c o s t  o f  m o d i f i e d  Hb H t e s t  

ca se  d e t e c t e d  b y  PCR t e s t  

c a se  d e t e c t e d  b y  m o d i f i e d  Hb H t e s t  

c o s t = ( 5 , 7 2 6 , 3 7 4 - 5 , 2 1 7 , 8 5 6 ) / (  5 8 - 5 5  ) 

= 1 6 9 , 5 0 6  b a h t / c a s e

Hb h )
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