
CHAPTER 3

RESEARCH METHODOLOGY

3.1 Research Question and Objective

3.1.1 Research Question

Does 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  h a s
90 p e r c e n t  s e n s i t i v i t y  f o r  s c r e e n i n g  a l p h a - t h a l a s s e m i a  1 
t r a i t  among a s y m p t o m a t i c  a d u l t s  w i t h  p o s i t i v e  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 ?

3.1.2 Research Objectives

3 . 1 . 2 . 1  To f i n d  t h e  s e n s i t i v i t y  o f  m o d i f i e s  t h e  
h e m o g l o b i n  H i n c l u s i o n  t e s t  f o r  s c r e e n i n g  a s y m p t o m a t i c  

p e o p l e  w i t h  a - t h a l a s s e m i a  1 t r a i t .

3 . 1 . 2 . 2  To f i n d  t h e  p r e v a l e n c e  o f  a - t h a l a s s e m i a  1 

t r a i t  i n  t h e  f i r s t  r e g i o n  o f  t h e  R o y a l  T h a i  Army.
3 . 1 . 2 . 3  To c o m p are  t h e  c o s t - e f f e c t i v e n e s s  r a t i o

i n  t e r m  o f  c o s t  p e r  one c a s e  o f  a - t h a l a s s e m i a  1 d e t e c t e d
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b e t w e e n  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  PCR 
t e s t .

3.1.3 Operative Definitions:

a-thalassemia trait i s  f o u n d  i n  a h e a l t h y  p e r s o n  

who c a n  t r a n s m i t  a l p h a - t h a l a s s e m i a  g e n e  t o  h i s  o r  h e r  

o f f s p r i n g .  T h e r e  a r e  two t y p e s  o f  a - t h a l a s s e m i a  t r a i t  

i . e . ,  a - t h a l a s s e m i a  1 a nd  a - t h a l a s s e m i a  2 .  Most o f  t h e  a -  

t h a l a s s e m i a  1 i s  o f  a S o u t h e a s t  A s i a n  s u b t y p e  ( - - S E A / a a ) .

Prevalence of a-thalassemia trait f o r  t h i s  s t u d y  

i s  d e f i n e d  a s  t h e  c a s e  o f  a - t h a l a s s e m i a  1 t r a i t  f o u n d  i n  

t h e  f a m i l y  o f  t h e  f i r s t  r e g i o n  o f  t h e  R o y a l  T h a i  Army.

Cost-effectiveness ratio i s  t h e  c o m p a r i s o n  o f  t h e  

c o s t  p e r  one  c a s e  o f  a - t h a l a s s e m i a  1 d e t e c t e d  b e t w e e n  
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  PCR t e s t .

3.1.4 Key Words ะ
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a l p h a - t h a l a s s e m i a ,  h e t e r o z y g o t e ,  s c r e e n i n g ,  c o s t -  
e f f e c t i v e n e s s  .

3.2 Research Design

T h i s  i s  a d i a g n o s t i c  t e s t .  The p e r f o r m a n c e  o f  
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  w i t h  p o s i t i v e  
o s m o t i c  f r a g i l i t y  t e s t  w i l l  b e  done  a n d  c o m p a r e d  w i t h  PCR 
t e s t  i n  a s y m p t o m a t i c  p e o p l e  i n  t h e  f i r s t  r e g i o n  o f  t h e  
R o y a l  T h a i  A rm y ( a p p e n d i x  1 ) .

3.2.1 Design Overview

Figure 3.1. D e s i g n  o v e r v i e w  o f  s c r e e n i n g  t e s t  f o r  a -  
t h a l a s s e m i a  1 t r a i t  i n  a s y m p t o m a t i c  p e o p l e  w i t h  p o s i t i v e
o s m o t i c  f r a g i l i t y  t e s t .
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3.3 The Sample ะ

3.3.1 Target population

The t a r g e t  
p e o p l e  f ro m  t h e

p o p u l a t i o n  o f  t h i s  s t u d y  a r e  a s y m p t o m a t i c  
f i r s t  r e g i o n  o f  t h e  R o y a l  T h a i  Army.

3.3.2 Sample population

The s a m p le  p o p u l a t i o n  a r e  a s y m p t o m a t i c  p e r s o n s  i n  
t h e  M e d i c a l  D e p a r t m e n t ,  t h e  f i r s t  a nd  e l e v e n t h  i n f a n t r y  
d i v i s i o n  f ro m  t h e  f i r s t  r e g i o n  o f  t h e  R o y a l  T h a i  Army who 
m e e t  t h e  f o l l o w i n g  e l i g i b l e  c r i t e r i a .  The m o d i f i e d  Hb H 
i n c l u s i o n  t e s t  w i l l  be  don e  a f t e r  p o s i t i v e  r e s u l t  o f  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 l l  s a m p l e s  w i l l  be  

c o n f i r m e d  f o r  a - t h a l a s s e m i a  1 t r a i t  o f  S o u t h e a s t  A s i a n  
t y p e  by  PCR t e s t  a n d  e a c h  r e s u l t  w i l l  be  b l i n d l y  
o b s e r v e d .

3.3.3 Inclusion criteria
1 . A s y m p t o m a t i c  p e o p l e

2 .  B o th  s e x  a nd  a ny  age
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3 . P o s i t i v e  o s m o t i c  f r a g i l i t y  t e s t

4 .  A g r e e m e n t  t o  p a r t i c i p a t e .
3.3.4 Exclusion criteria

1 .  P a t i e n t  w i t h  l i v e r  d i s e a s e  who s u f f e r  f ro m  
o b s t r u c t i v e  j a u n d i c e  b e c a u s e  i n t e r p r e t a t i o n  o f  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  i s  i n f l u e n c e d  by  se ru m  
b i l i r u b i n .

2 .  T h a l a s s e m i a  d i s e a s e ,  i . e . hom ozygous  P - t h a l a s s e m i a ,  

a n d  P - t h a l a s s e m i a  /  Hb E

3.3.5 Sample size calculation ะ

N = Za2PQ 
A2

N = Number o f  c a s e s  w i t h  a - t h a l a s s e m i a - l  t r a i t .  

za =z - v a l u e  a t  t h e  l e v e l  o f  a  e r r o r  ( 0 .0 5 )  = 1 . 9 6  

P = P r o b a b i l i t y  o f  e x p e c t e d  s e n s i t i v i t y  o f  t h e  
s c r e e n i n g  t e s t  = 0 . 9 0  

Q = 1 -P  = 0 . 1 0

A = P r o b a b i l i t y  o f  e r r o r  o f  s e n s i t i v i t y  t h a t  c a n  be  
a c c e p t e d  = 0 .0 5

N = 1 . 9 6 2 ( 0 .9 0 )  ( 0 .1 )  = 1 3 8 .3
( 0 . 0 5 ) 2
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S i n c e  t h e  p r e v a l e n c e  o f  a - t h a l a s s e m i a  t r a i t  i s  30%, 
t h e  s a m p le  s i z e  o f  t h e  o s m o t i c  f r a g i l i t y  t e s t  (OFT) 
s h o u l d  be  ะ

= 100 X  138 = 460
30

The p r e v i o u s  p i l o t  s t u d y (36) showed t h a t  20% o f  t h e  
p o p u l a t i o n  w e re  p o s i t i v e  o f  o s m o t i c  f r a g i l i t y  t e s t  
(OFT) . T h e r e f o r e  t h e  s a m p le  s i z e  o f  t h i s  s t u d y  
s h o u l d  be  :

= (460x100 ) /  20 = 2 ,3 0 0

3.4 Data Collections ะ

T h i s  s t u d y  s t a r t e d  w i t h  a c a m p a ig n  o f  t h a l a s s e m i a  
p r e v e n t i o n  a n d  c o n t r o l  p r o g r a m .  F i r s t l y ,  t h e  i n f o r m a t i o n  
o f  t h a l a s s e m i a  s c r e e n i n g  was i n t r o d u c e d  t o  t h e  p e o p l e  i n  
t h e  f i r s t  r e g i o n  o f  t h e  R o y a l  T h a i  Army. E x p l a n a t i o n  was 
g i v e n  t o  a l l  p a r t i c i p a n t s  a f t e r  w r i t t e n  i n f o r m e d  c o n s e n t  
was d o n e ( A p p e n d ix  I I  ) .  The p e r s o n  who w o u ld  l i k e  t o  be  
s c r e e n e d  w e re  a s k e d  t o  f i l l  t h e  d e m o g r a p h i c  d a t a  r e c o r d  
fo rm  ( A p p e n d ix  I I I  ) .  A 1 0 - m i l l i l i t e r  b l o o d  s a m p l i n g  was 
d raw n  f ro m  t h e  m e d i a n  c u b i t a l  v e i n  w i t h  a s e p t i c  
t e c h n i q u e .  M o d i f i e d  Hb H i n c l u s i o n  t e s t  b y  m e th o d  o f
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J o n e s  JA, e t  a l (28) was don e  a f t e r  p o s i t i v e  r e s u l t  o f  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 .

3.5 Measurement

3.5.1 Demographic variables ะ

-  name, a d d r e s s  a n d  i d e n t i f i c a t i o n  num ber  

a g e ,  s e x

3.5.2 Outcome variables

3.5.2.1 For one tube osmotic fragility test 

Results
Positive i s  d e f i n e d  a s  a c l o u d y  o r  smoky 

a p p e a r a n c e .
Suspicious i s  c o n s i d e r e d  t o  b e  a v e r y  f i n e  

c l o u d i n e s s .
Negative i s  c h a r a c t e r i z e d  by  a c l e a r  r e d  

h e m o g l o b i n  s o l u t i o n .
Interpretation ะ



19

Positive and Suspicious will include a- 
thalassemial trait, P-thalassemia trait, and iron 

deficiency anemia

Negative = normal

3.5.2.2 For modified hemoglobin H inclusion test

Results a r e  r e p o r t e d  a s  t h e  num ber  o f  r e d  c e l l s  
t h a t  c o n t a i n e d  h e m o g l o b i n  H i n c l u s i o n  b o d i e s  w h i c h  w ere  
f o u n d  by  s c a n n i n g  u n d e r  o i l  i m m e r s io n  f o r  20 m i n u t e s  a t  
xioo m a g n i f i c a t i o n .

Positive i s  d e f i n e d  a s  one o r  more  r e d  c e l l  
c o n t a i n i n g  h e m o g l o b i n  H i n c l u s i o n  b o d i e s .

Negative i s  d e f i n e d  a s  h a v i n g  no r e d  c e l l  
c o n t a i n i n g  h e m o g l o b i n  H i n c l u s i o n  b o d i e s

Interpretation ะ
Positive w i l l  i n c l u d e  a - t h a l a s s e m i a  1 t r a i t ,  a -  

t h a l a s s e m i a  2 hom ozygous  a nd  H e m o g lo b in  H d i s e a s e
Negative = n o r m a l

3.5.3 Gold standard
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A l l  b l o o d  s a m p l e s ,  w h ic h  w e re  p o s i t i v e  f ro m  t h e  

OFT, w e re  c o n f i r m e d  by  PCR t e s t * 111 f o r  d i a g n o s i s  a -  
t h a l a s s e m i a  1 t r a i t  o f  S o u t h e a s t  A s i a n  t y p e .  F o r  t h e  
o t h e r  c a u s e s  o f  m i c r o c y t i c  a n e m ia  w h ic h  c a n  g i v e  t h e  
r e s u l t s  o f  o s m o t i c  f r a g i l i t y  t e s t  p o s i t i v e  s u c h  a s  i r o n  
d e f i c i e n c y  a n d  b e t a - t h a l a s s e m i a ,  h e m a t o l o g i c  m e a s u r e m e n t  
w ere  p e r f o r m e d  on a n  e l e c t r o n i c  c e l l  c o u n t e r  ( C o u l t e r  
m ode l  STKS). H e m o g lo b in  A2 w ere  q u a n t i t a t e d  a f t e r  
e l u t i o n  f ro m  c e l l u l o s e - a c e t a t e  e l e c t r o p h o r e s i s (37> . 
H e m o g lo b in  t y p e  w i l l  be  p e r f o r m e d  on s t a r c h  g e l  
e l e c t r o p h o r e s i s  a n d  s e ru m  f e r r i t i n  d e t e r m i n e d  by  ELISA 
t e s t (38) .

3.5.4 Data Analysis

3.5.4.1 Summary of demographic variables:

T h e s e  v a r i a b l e s  w e re  r e p o r t e d  i n  a p e r c e n t a g e ,  
p r o p o r t i o n ,  mean a nd  s t a n d a r d  d e v i a t i o n .

3.5.4.2.Calculation of outcome variables:
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The d i c h o t o m o u s d a t a o f b o t h 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 and t h e PCR t e s t  w e re
a n a l y z e d  b y  two b y  two t a b l e s  i n  o r d e r  t o  d e t e r m i n e  t h e i r  
p e r f o r m a n c e .  T h e s e  v a r i a b l e s  w ere  r e p o r t e d  i n  n o m i n a l  
s c a l e ( p o s i t i v e  a nd  n e g a t i v e ) .

Table 3.1. 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
i n c l u s i o n  t e s t

P o s i t i v e a b
N e g a t i v e c d

The s e n s i t i v i t y  i s  d e f i n e d  a s  t h e  p r o p o r t i o n  o f

p e o p l e  whose  t e s t  o f  a - t h a l a s s e m i a  t r a i t  a r e  p o s i t i v e .  I t  
i s  c a l c u l a t e d  b y  t h e  f o l l o w i n g  f o r m u l a  ะ

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

The s p e c i f i c i t y  i s  d e f i n e d  a s  t h e  p r o p o r t i o n  o f

p e o p l e  who a r e  n e g a t i v e l y  t e s t e d  f o r  t h e  a - t h a l a s s e m i a  

t r a i t .  I t  i s  c a l c u l a t e d  by  t h e  f o l l o w i n g  f o r m u l a  ะ

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

P o s i t i v e  p r e d i c t i v e  v a l u e  (PPV) i s  t h e  p r o b a b i l i t y  

o f  t h e  a - t h a l a s s e m i a  t r a i t  i n  t h e  p e o p l e  w i t h  a p o s i t i v e
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( a b n o r m a l )  t e s t  r e s u l t .  I t  i s  c a l c u l a t e d  b y  t h e  f o l l o w i n g  
f o r m u l a  ะ

PPV = a /  (a + b)

N e g a t i v e  p r e d i c t i v e  v a l u e  (NPV) i s  t h e  p r o b a b i l i t y  

o f  n o t  h a v i n g  t h e  a - t h a l a s s e m i a  t r a i t  i n  t h e  p e o p l e  w i t h  

n e g a t i v e  ( n o rm a l )  t e s t  r e s u l t .  I t  i s  c a l c u l a t e d  b y  t h e  
f o l l o w i n g  f o r m u l a  ะ

NPV = d / (c + d)

A c c u r a c y  i s  t h e  p r o p o r t i o n  o f  a l l  t e s t  r e s u l t s ,  b o t h  
t r u e  p o s i t i v e  a nd  n e g a t i v e ,  t h a t  a r e  c o r r e c t e d .  I t  i s  
c a l c u l a t e d  b y  t h i s  f o r m u l a  ะ

A c c u r a c y  = (a + d) /  (a + b + c + d)

A n o t h e r  a l t e r n a t i v e  t o  d e s c r i b e  t h e  p e r f o r m a n c e  o f  
d i a g n o s i s  t e s t  i s  t h e  l i k e l i h o o d  r a t i o .  The l i k e l i h o o d  
r a t i o  i s  d e f i n e d  a s  t h e  p r o b a b i l i t y  o f  t h e  t e s t  r e s u l t  i n  

t h e  p r e s e n t  o f  a - t h a l a s s e m i a  t r a i t  d i v i d e d  b y  t h e  

p r o b a b i l i t y  o f  t h e  r e s u l t  i n  p e o p l e  w i t h o u t  a - t h a l a s s e m i a  

t r a i t .  L i k e l i h o o d  r a t i o s  e x p r e s s  how many t i m e s  more  (o r  

l e s s )  l i k e l y  a t e s t  r e s u l t  i s  t o  b e  f o u n d  i n  a -
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t h a l a s s e m i a ,  a s  c o m p a r e d  t o  n o r m a l  p e o p l e .  I t  c a n  be  
c a l c u l a t e d  by  t h e  f o r m u l a  b e lo w  ะ

L i k e l i h o o d  r a t i o  f o r  p o s i t i v e  t e s t ( L R + ) = a  /  (a + c)
๖ /  (b + d)

L i k e l i h o o d  r a t i o  f o r  n e g a t i v e  t e s t ( L R - ) = c  /  (a + c)
d /  (b + d)

P r e v a l e n c e  = a + c /  ( a + b + c + d )

3.5.4.3 Economic Evaluation
Description of alternative

T h e r e  a r e  two t y p e s  o f  t e s t  f o r  d e t e c t i o n  a - t h a l  

1 t r a i t  among o s m o t i c  f r a g i l i t y  t e s t  p o s i t i v e  s c r e e n e e  
t h a t  i s  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  PCR 
t e s t .

Alternative 1: 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 .  The p o s i t i v e  r e s u l t s  m u s t  be  c o n f i r m e d  by  t h e  PCR 
t e s t .

Alternative 2 ะ PCR t e s t
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B e c a u s e  t h i s  i s  a g o l d  s t a n d a r d ,  t h e  

n e g a t i v e  r e s u l t s  a r e  a - t h a l  1 t r a i t
p o s i t i v e  and  

a n d  n o r m a l
r e s p e c t i v e l y .

OFT positive

positive ( true positive)
Outcomes
a-thal 1 trait

a-thal 1 trait mis­
diagnosed

a-thal 1 trait missed case

normal

a-thal 1 trait

normal

Figure 3.2. A d e c i s i o n  t r e e  f o r  a - t h a l a s s e m i a - 1  t r a i t  
d e t e c t i o n .

View point for the study

The v i e w  p o i n t  o f  t h i s  s t u d y  i s  p r o v i d e r  
p e r s p e c t i v e  ( g o v e r n m e n t  ) .
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C o s t  A n a l y s i s

C o s t  w e re  d e t e r m i n e d  f o r  t h e  f i s c a l  y e a r  1998 a nd  
e x p r e s s e d  i n  B a h t  f o r  e a c h  i n t e r v e n t i o n  e n c o u n t e r e d  i n  
e a c h  a l t e r n a t i v e .  Two d i f f e r e n t  t y p e s  o f  c o s t  w ere  
e s t i m a t e d  f i x e d  c o s t  a nd  v a r i a b l e  c o s t .

1.  F i x e d  c o s t
The f i x e d  c o s t  o r  c a p i t a l  d e p r e c i a t i o n  c o s t  (CC) 

c o n s i s t s  o f  b u i l d i n g ,  m a c h in e  a nd  s p e c i a l  m a c h i n e  c o s t .

2 .  V a r i a b l e  c o s t  
D i r e c t  c o s t
The d i r e c t  c o s t  c o n s i s t s  o f  l a b o u r  c o s t  (LC ) a nd  

m a t e r i a l  c o s t  (MC).

I n d i r e c t  c o s t
I n  v i e w  p o i n t  o f  p r o v i d e r ,  t h e r e  i s  no  i n d i r e c t

c o s t .
T o t a l  c o s t  c a l c u l a t i o n  -  LC + MC + CC

3.5.4.4 Cost effectiveness ratio
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C o s t  e f f e c t i v e n e s s  r a t i o  - ( t o t a l  c o s t  o f  e a c h  p r o g r a m  )
( c a s e  d e t e c t e d  b y  e a c h  p r o g r a m )  

I n c r e m e n t a l  c o s t = ( C o s t  PCR -  C o s t  H b h ) /  (Case  PCR -  C ase  H b h ) 

C o s t  PCR = t o t a l  c o s t  d e t e c t e d  by  PCR t e s t
C o s t  H b H = t o t a l  c o s t  d e t e c t e d  by  m o d i f i e d  Hb H

t e s t
C ase  PCR = c a s e  d e t e c t e d  by  PCR t e s t
C ase  H b H = c a s e  d e t e c t e d  by  m o d i f i e d  Hb H t e s t

3.6 Ethical Considerations ะ

3 . 6 . 1 .  E x p l a n a t i o n  w ere  g i v e n  t o  a l l  p a r t i c i p a n t s  
o f  t h i s  s t u d y .

3 . 6 . 2 .  D raw ing  10 m l .  o f  b l o o d  f ro m  t h e  s u b j e c t  
o f  t h e  s t u d y  d i d  n o t  c a u s e  a n y  h e a l t h  p r o b l e m  i n  a d u l t  
p e o p l e .

3 . 6 . 3 .  A l l  o f  t h e  t e s t  r e s u l t s  w e re  k e p t  s e c r e t l y  
a n d  w e re  i n f o r m e d  a n d  c l e a r l y  e x p l a i n e d  t o  t h o s e  p e o p l e  
who p a r t i c i p a t e d  i n d i v i d u a l l y .

3.7 Limitations ะ
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3 . 7 . 1 .  T h i s  t e c h n i q u e  t o o k  t i m e  a b o u t  3 h o u r s  p e r  
c a s e  t o  f i n d  r e d  c e l l  c o n t a i n i n g  i n c l u s i o n  b o d i e s .

3 . 7 . 2 .  T h i s  m o d i f i e d  p r e p a r a t i o n  w h ic h  u s e d  
e n r i c h e d  you ng  r e d  c e l l s  o b t a i n e d  b o t h  r e d  c e l l  
c o n t a i n i n g  i n c l u s i o n  b o d i e s  a n d  r e t i c u l o c y t e s  w h ic h  w i l l  
i n f l u e n c e  t h e  i n t e r p r e t a t i o n .  By c a r e f u l  e x a m i n a t i o n ,  
h e m o g l o b i n  H i n c l u s i o n  b o d i e s  a p p e a r e d  a s  m u l t i p l e ,  
b l u i s h - g r e e n ,  d o t t e d  p o s i t i v e l y  o f  " g o l f "  p a t t e r n ,  
w h e r e a s  t h e  r e t i c u l o c y t e  showed b l u i s h - p u r p l e  g r a n u l e  o r  
r e t i c u l a r  n e t w o r k .

3.8 Expected Benefit and Application ะ

3 . 8 . 1 .  I 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  h a s  a p p r o x i m a t e l y  90% s e n s i t i v i t y  o r  m ore  t o  d e t e c t  

a - t h a l a s s e m i a  1 o f  t h e  S o u t h e a s t  A s i a n  t y p e ,  t h i s  t e s t  

c a n  be  a p p l i e d  i n  t h o s e  c l i n i c a l  l a b o r a t o r i e s  w h i c h  h a v e  
v e r y  l i m i t e d  f a c i l i t i e s .

3 . 8 . 2 .  B o th  t h e  e q u i p m e n t  a nd  r e a g e n t  n e e d e d  i n  
t h i s  t e s t  a r e  a v a i l a b l e  i n  m o s t  l a b o r a t o r i e s  a n d  n o t  
e x p e n s i v e .  I t  w i l l  be  v e r y  u s e f u l  i n  t h e  f i e l d  s t u d i e s .
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3 . 8 . 3 .  T h i s  t e s t  c a n  b e  c o m b in e d  w i t h  one  t u b e  

o s m o t i c  f r a g i l i t y  i n  o r d e r  t o  s c r e e n  “ - t h a l a s s e m i a  1 
t r a i t  e f f e c t i v e l y .

3 . 8 . 4 .  T h i s  t e s t  i s  t h e  m o s t  i m p o r t a n t  s c r e e n i n g  
p a r t  f o r  n a t i o n a l  t h a l a s s e m i a  p r e v e n t i o n  p r o g r a m ,  w h ic h  
c a n  p r e v e n t  new c a s e  o f  t h a l a s s e m i a  e f f e c t i v e l y .

3.9 Administration and Time Schedule:

I t  t o o k  4 m o n th s  f o r  d a t a  c o l l e c t i o n ,  two m o n th s  
f o r  d a t a  a n a l y s i s ,  two m o n th s  f o r  w r i t i n g  t h e s i s  a nd  
a n o t h e r  m o n th  f o r  c o r r e c t i o n  a nd  p r e p a r a t i o n  f o r  f i n a l  
p r e s e n t a t i o n .
Table 3.2. The A d m i n i s t r a t i o n  a nd  Time S c h e d u l e

~ ^ ^ y e a r / m o n t h  
a c t i v i t y ^ ^ ^ ^ ^ ^

1 9  9 8
1 2 3 4 5 6 7 8 9 1 0 1 1 1 2

p r e - p r o p o s a l
s t a n d a r d i z a t i o n  
o f  t e s t
t r a i n i n g
p e r s o n n e l
d a t a
c o l l e c t i o n
d a t a  a n a l y s i s
t h e s i s
w r i t i n g
c o r r e c t i o n  
a n d  f i n a l  
p r e s e n t a t i o n
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