
CHAPTER 3

METHODOLOGY

3.1 .  Research quest ions

3 .1 .1 .  Primary quest ion

What a r e  t h e  r i s k  f a c t o r s  a s s o c i a t e d  w i t h  s e v e r e  ARI  
i n  c h i l d r e n  u n d e r  5 y e a r s  o f  age i n  an u r b a n  B a n g l a d e s h i  
c o m m u n i t y  ?

3 .1 .2 .  Secondary quest ion

What  a r e  t h e  c l i n i c a l  o u t c om e s  o f  s e v e r e  ARI p a t i e n t s  
even  when a d m i t t e d  i n  h o s p i t a l  f o r  t r e a t m e n t  ?

3.2 .  Research o b je c t i v e s

3 .2 .1 .  General o b je c t i v e

To seek  i n f o r m a t i o n  on c e r t a i n  f a c t o r s  and t o  f i n d  
o u t  w h e t h e r  t h e y  a r e  a s s o c i a t e d  w i t h  t h e  d e v e l o p m e n t  o f  s e v e r e  
c h i  1dhood A R I .

3 .2 .2 .  S p e c i f i c  o b je c t i v e s

A )  . To f i n d  o u t  i f  t h e r e  i s  any  a s s o c i a t i o n  be tween  
s e v e r a l  r i s k  f a c t o r s  and s e v e r e  ARI  i n  c h i l d r e n  u n d e r  f i v e  
y e a r s  o f  age i n  an u r b a n  B a n g l a d e s h i  c o m m u n i t y .

B )  . To a s s e s s  m a t e r n a l  k n o w l e d g e  o f  and p r a c t i c e  i n  
ca se  o f  A R I .

C )  . To r e g i s t e r  i n f o r m a t i o n  on t h e  c l i n i c a l  o u t c om e  
f r o m  t h e  s e v e r e  ARI c a s e s  a d m i t t e d  i n  t h e  h o s p i t a l  t i l l  t h e i r  
d i s c h a r g e  o r  o t h e r  s e q u e l a e .
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3.3 .  Hypotheses

3 . 3 . 1 .  When compa r ed  w i t h  c h i l d r e n  h a v i n g  non s e v e r e  
AR I ,  c h i l d r e n  w i t h  s e v e r e  ARI  a r e  more  e x po s ed  t o  a l i s t  o f  
f a c t o r s  w h i c h  i n c l u d e s :  m a l n u t r i t i o n ,  l ow  b i r t h  w e i g h t ,  l a c k  
o f  b r e a s t  m i l k ,  c r ow de d  l i v i n g  p l a c e ,  i n d o o r  p o l l u t i o n ,  
i n c o m p l e t e  i m m u n i z a t i o n  and e i t h e r  h a v i n g  c o n c u r r e n t  d i a r r h o e a  
o r  h i s t o r y  o f  r e c u r r e n t  AR I .

3 .3 .2 .  L ower  m a t e r n a l  a ge ,  e d u c a t i o n  and o c c u p a t i o n ,  
l ow  f a m i l y  i n c o m e ,  p o o r  p a r e n t a l  c a r e  and h i s t o r y  o f  a l l e r g y  
as w e l l  as t y p e  o f  t r e a t m e n t  o f f e r e d  and d e l a y  i n  i n i t i a t i n g  
t r e a t m e n t  i n c r e a s e  t h e  r i s k  o f  s e v e r e  AR I .

3.4 .  Conceptual Framework

A lm o s t  a l l  ARI  d e a t h s  i n  y oung  c h i l d r e n  a r e  due t o  
i t s  s e v e r i t y ,  m a i n l y  p n e u m o n i a .  P r e s e n t  e v i d e n c e s  i n d i c a t e  
t h a t  i n  d e v e l o p i n g  c o u n t r i e s  b a c t e r i a  p l a y  a m a j o r  r o l e  i n  
p r o d u c i n g  s e v e r i t y  i n  c o n t r a s t  t o  d e v e l o p e d  c o u n t r i e s  whe r e  
maximum c a s e s  a r e  v i r a l  o r i g i n  and c o m p a r a t i v e l y  non  
s e v e r e 22’ 59,60. B o t h  e t i o l o g i c a l  s t u d i e s  and i n f o r m a t i o n  on t h e  
p r e v a l e n c e  o f  n a s o p h a r y n g e a l  c a r r i e r  o f  p a t h o g e n i c  b a c t e r i a  
s u p p o r t  t h i s  f a c t  22,59 . The q u e s t i o n  v e r y  f r e q u e n t l y  f a c e d  by  
h e a l t h  p e r s o n n e l  i s  why some o f  t h e  p a t i e n t s  f o l l o w  and  
d e v e l o p  s e v e r i t y  o f  t h e  d i s e a s e ,  when m i l l i o n s  a r e  g e t t i n g  
s a y ,  c o l d  (Non s e v e r e  A R I )  and g e t t i n g  c u r e d  e v e r y  day  ? I t  
i s  now a p p a r e n t  t h a t  l a r g e  number  o f  p n eumon i a  c a s e s  and  
d e a t h s  due t o  s e v e r e  ARI  i n  t h e  e a r l y  c h i l d h o o d  has  o f t e n
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u n d e r  e s t i m a t e d  o r  m i s u n d e r s t o o d ,  w h i c h  c o u l d  be t h e  s e q u e l a e  
o f  i n d i v i d u a l  o r  i n t e r a c t i o n  o f  s e v e r a l  f a c t o r s  l i k e  
i n h e r e n t l y  r e l a t e d  w i t h  h o s t ,  e n v i r o n m e n t  whe r e  he l i v e s ,  t h e  
f a m i l y  and s o c i e t y  w he r e  he b e l o n g s  and g r ow ,  and t h e  h e a l t h  
s y s t e m  w h i c h  p r o v i d e  h im  t h e  c a r e .  T h i s  s t u d y  has an i n t e n t i o n  
t o  i d e n t i f y  t h e s e  f a c t o r s  and i f  p o s s i b l e  t o  s p e c i f y  t h e i r  
r o l e  i n  p r o d u c i n g  s e v e r e  A R I .

FIGURE 1
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3 . 5 . 1 .  T h i s  s t u d y  f o i l  owed t h e  u nma t c he d  ca se  c o n t r o l  d e s i g n  
w h i c h  was h o s p i t a l  b ased  and t h e  c o n t r o l  s u b j e c t s  we r e  
s e l e c t e d  a l o n g  w i t h  t h e  c a s e s  a t t e n d i n g  t h e  same c e n t e r .

A p r o s p e c t i v e  c o h o r t  d e s i g n  c o u l d  have been t h e  i d e a l  
one t o  d e t e r m i n e  a c a u s a l  r e l a t i o n s h i p  be tween  one e v e n t  and  
e x p o s u r e ,  s p e c i a l l y  t o  c h a r a c t e r i z e  t h e  t e m p o r a l  r e l a t i o n  w i t h  
e f f e c t .  Bu t  t o  a n sw e r  t h e  p r e s e n t  q u e s t i o n  i t  r e q u i r e d  
c o n s i d e r a b l e  amount  o f  f i n a n c e ,  manpowe r ,  t i m e  and  
o r g a n i z a t i o n a l  b a c k u p  t o  c o n d u c t  t h e  r e s e a r c h .  B e s i d e s  s e v e r a l  
h o s p i t a l  b a sed  ca se  c o n t r o l  s t u d i e s  i n  d i f f e r e n t  p a r t s  o f  t h e  
w o r l d  we r e  s u c c e s s f u l  t o  i d e n t i f y  r i s k  f a c t o r s  o f  A R I 37’ *3,52. 
The a s s o c i a t i o n  and s t r e n g t h  o f  t h em  o b s e r v e d  by t h e s e  s t u d i e s  
we re  c o n s i s t e n t  w i t h  t h e  f i n d i n g s  o f  o t h e r  c o h o r t  and o t h e r  
t y p e  o f  s t u d i e s .  R e c e n t l y  t h e s e  t y p e  o f  s t u d i e s  a r e  e n c o u r a g e d  
by d i f f e r e n t  w o r l d  b o d i e s  l i k e  W o r l d  Bank ,  WHO and UNICEF7.

3 .5 .2 .  J u s t i f i c a t i o n  o f  case c o n t ro l  design

The ch o s e n  u nma t c he d  ca se  c o n t r o l  d e s i g n  had some 
m e t h o d o l o g i c a l  a d v a n t a g e s  o v e r  o t h e r  d e s i g n s  i n  t h i s  p r e s e n t  
s t u d y .  A p a r t  f r o m  t h i s ,  t h e  u n c e r t a i n t y  o f  f i n a n c i a l  
a s s i s t a n c e  a n t i c i p a t e d  t o  be o b t a i n e d  f a v o r e d  t o  c h o o s e  t h i s  
d e s i g n .  F o r  e x am p l e  t h e  i n h e r e n t  p r o p e r t i e s  o f  a c a se  c o n t r o l  
s t u d y  we r e  a p p l i c a b l e  i n  t h i s  s i t u a t i o n  w e r e ;

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

B )  . L e ss  e x p e n s i v e .

3.5 .  Research design
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C ) .  A p p l i c a b l e  when m u l t i p l e  f a c t o r s  we r e  s e l e c t e d .

อ ) .  A l l o w s  s m a l l  s a mp l e  s i z e .

E )  . P r e v i o u s  r e c o r d s  o f  t h e  s u b j e c t  can be u s e d .

F )  . I f  t h e  o u t c om e  e v e n t  was n o t  r a r e ,  c o u l d  be

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

G )  . C o n c u r r e n t  c o n t r o l  g r o u p  t o  c ompa r e .

H )  . Can g i v e  good e s t i m a t i o n  o f  s t r e n g t h  o f

a s s o c i a t i o n  o f  f a c t o r s  u n d e r  s t u d y .

The d e c i s i o n  o f  u n m a t c h i n g  was f a v o r a b l e  f o r  t h i s  
s t u d y .  Because  t h e  f a c t o r s  u n d e r  s t u d y  we r e  m u l t i p l e  i n  number  
and as w e l l  as t h e  n a t u r e  o f  t h e  c o n f o u n d e r s  we r e  n o t  f u l l y  
k n o w n .

M o r e o v e r ,  p a r t i c u l a r l y  i n  t h i s  s t u d y ,  t h e  c a se  
c o n t r o l  d e s i g n  a l l o w e d  t h e  a d v a n t a g e  t o  d e f i n e  and a d m i t  t h e  
s e v e r e  ARI c a s e s  i n  t h e  h o s p i t a l ,  w h i c h  we r e  u s u a l l y  a l a r m i n g  
t o  g e n e r a l  p u b l i c  c o n c e r n .  AT t h e  same t i m e  i t  f a c i l i t a t e d  t o  
f o l l o w  t hem up c l o s e l y  f o r  t h e i r  o u t c om e  and t o  p e r f o r m  t h e  
i n v e s t i g a t i o n s  l i k e  c o m p l e t e  b l o o d  c o u n t  and c h e s t  X r a y  t o  
an swe r  t h e  s e c o n d a r y  q u e s t i o n .

C o n s i d e r i n g  a l l  t h e s e ,  t h i s  d e s i g n  was w e l l  s u i t e d  
b o t h  f r o m  t h e  m e t h o d o l o g i c a l  a n g l e  t o  a n sw e r  t h e  r e s e a r c h  
q u e s t i o n s  and f e a s i b i l i t y  p o i n t  t o  c o n d u c t  t h e  r e s e a r c h  
p o s s i b l e .  A l o n g  w i t h  t h e s e  t h e  ma i n  i n s t r u m e n t  o f  t h e  r e s e a r c h  
’ t h e  q u e s t i o n n a i r e ’ was a d m i n i s t e r e d  by i n t e r v i e w  and t h e  
m o t h e r  r e s p o n d e n t s  o f  t h e  s u b j e c t s  we r e  a t  hand f o r  i n t e r v i e w .
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3.6 .  D e f i n i t i o n  o f  cases

Cases we r e  p a t i e n t s  u n d e r  5 y e a r s  o f  age d i a g n o s e d  t o  
have  s e v e r e  ARI w h i l e  a t t e n d i n g  t h e  ARI c e l l  o f  Dhaka c h i l d r e n  
h o s p i t a l  f i t t e d  t h e  e l i g i b i l i t y  c r i t e r i a  o f  t h i s  s t u d y .

S e v e r e  ARI  was d e f i n e d  as t h e  r e s p i r a t o r y  i l l n e s s  i n  
u n d e r  f i v e  c h i l d r e n  w i t h  c ough  and f e v e r  w i t h  o r  w i t h o u t  
wheeze and t h e  p r e s e n c e  o f  a t  l e a s t  one o f  t h e  f o l l o w i n g  
s i g n s :  S e v e r e  c h e s t  i n d r a w i n g ,  r a p i d  b r e a t h i n g  (RR >

5 0 / m i n u t e ) ,  s t r i d o r  i n  c a lm  c h i l d ,  u n a b l e  t o  d r i n k ,  d r o w s i n e s s  
o r  c o n v u l s i o n .

3.7 .  D e f i n i t i o n  o f  c o n t ro ls

C o n t r o l s  we r e  c h i l d r e n  u n d e r  f i v e  y e a r s  o f  age  
d i a g n o s e d  t o  have  non s e v e r e  ARI  w h i l e  a t t e n d i n g  t h e  ARI c e l l  
o f  Dhaka c h i l d r e n  h o s p i t a l  and f i t t e d  t h e  e l i g i b i l i t y  c r i t e r i a  
o f  t h e  s t u d y .

Non s e v e r e  ARI  was d e f i n e d  as t h e  r e s p i r a t o r y  i l l n e s s  
i n  c h i l d r e n  u n d e r  f i v e  y e a r s  who had cough  and f e v e r  w i t h  o r  
w i t h o u t  wheeze and had any  one  o f  t h e  f o l l o w i n g s :  r u n n i n g

n o s e ,  b l o c k e d  n o s e ,  e a r a c h e  w i t h  o r  w i t h o u t  d i s c h a r g e ,  
p h a r y n g i t i s  w i t h  o r  w i t h o u t  c e r v i c a l  n odes  and t h e  a b s e n c e  o f  
any  s i g n s  o f  s e v e r e  ARI*

Ch i l d ren  under 2 months may sometime present  w i t hou t  f e ve r  and w i t h  
mi l d chest  i ndrawing.  Th i s  has been cons idered i n  the r e f e r r ed  WHO manual .  
Please see appendix 2.
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3 .8 .1 .  Sett  i  ng

T h i s  s t u d y  was c o n d u c t e d  i n  t h e  one o f  t h e  l a r g e s t  
p a e d i a t r i c  h o s p i t a l  o f  Dhaka ,  t h e  c a p i t a l  c i t y  o f  B a n g l a d e s h .  
Dhaka c h i l d r e n  h o s p i t a l  had t h e  c a t c h m e n t  a r e a  o f  t h e  b i g g e s t  
u r b a n  s l um  and m i d d l e  c l a s s  d w e l l i n g  o f  t h e  c i t y .  M o r e o v e r  
t h i s  h o s p i t a l  o f f e r e d  t h e  b e s t  t e r t i a r y  t r e a t m e n t  as w e l l .  So 
p a t i e n t s  c o m i n g  h e r e  r e p r e s e n t e d  a l l  mos t  a l l  w a l k s  o f  
B a n g l a d e s h i  p o p u l a t i o n .  A t  t h e  same t i m e  t h e  r o u t i n e  p r a c t i c e  
o f  t h i s  h o s p i t a l  was c o n v e n i e n t  and f e a s i b l e  f o r  t h e  s t u d y ,  
as t h i s  c e n t e r  p r o v i d e d  an a d e q u a t e  p o o l  o f  p o t e n t i a l  s u b j e c t s  
r e q u i r e d  f o r  t h i s  s t u d y .

3 .8 .2 .  Popu la t ion  and sample

C h i l d r e n  u n d e r  f i v e  y e a r s  o f  age w i t h  v a r y i n g  d e g r e e  
o f  ARI  who a t t e n d e d  t h e  Dhaka s h i s h u  ( c h i l d r e n )  H o s p i t a l ,  we r e  
s e l e c t e d  i n  t h i s  s t u d y  by u s i n g  t h e  c o n s e c u t i v e  s a m p l i n g  
t e c h n i q u e .  G i v e n  t h e  p r a c t i c a l  c o n s t r a i n t s  o f  t h i s  s t u d y ,  
f i n a n c i a l  l i m i t a t i o n  and r e s t r i c t i o n  o f  t i m e  t h i s  s a m p l i n g  
p r o c e d u r e  was deemed t o  be t h e  mos t  s u i t a b l e  and f e a s i b l e  f o r  
t h i s  s t u d y .  Non p r o b a b i l i t y  s a m p l i n g  was s o m e t im e s  t h e  mos t  
c o n v e n i e n t  way o f  s a m p l i n g  p r o c e d u r e  when t h e  f a c t o r s  u n d e r  
s t u d y  a r e  m u l t i p l e  and w i d e s p r e a d  i n  t h e  p o p u l a t i o n  and t h e  
a n t i c i p a t e d  w o r k i n g  da y s  we r e  l i m i t e d .

3.8 .  Research methodology
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Dhaka c h i l d r e n  h o s p i t a l  o u t p a t i e n t  s e r v i c e  used  t o  
wo r k  t h r o u g h  8 AM t o  2 PM i n  t h e  day  f r o m  S a t u r d a y  t o  t h u r s d a y  
o f  t h e  week .  A l l  p a t i e n t s  w i t h  any  r e s p i r a t o r y  i l l n e s s  we r e  
u s u a l l y  g u i d e d  t o  ARI  c e l l  s i t u a t e d  h e r e .  The no rm a l  r o u t i n e  
was t o  s i n g l e  o u t  t h e  s e v e r e  c a s e s  f o r  a d m i s s i o n  and non  
s e v e r e  s u b j e c t s  f o r  a d v i c e  o r  home managemen t .  Non s e v e r e  
ca s e s  we r e  a l s o  a d v i s e d  t o  r e v i s i t  a f t e r  t w o  d a y s .  I n  c a se  o f  
f a i l u r e ,  a h e a l t h  a s s i s t a n t  used  t o  f o l l o w  t hem up i n  t h e  
c o m m u n i t y .  The me t hod  p r o p o s e d  i n  t h i s  s t u d y  was e x a c t l y  
s u i t a b l e  t o  t h i s  r o u t i n e .  So t h e  s e l e c t i o n  o f  c a s e s  and  
c o n t r o l s  was q u i t e  s t r a i g h t  f o r w a r d .  The d e t a i l s  o f  s e l e c t i o n  
o f  c a s e s  and c o n t r o l s  has  been d e s c r i b e d  i n  t h e  d a t a  
c o l l e c t i o n  p o r t i o n  o f  t h i s  p a p e r  ( p l e a s e  see s e c t i o n  3 . 1 7 ) .

3.9 .  Poss ib le  sources o f  b ias

3 .9 .1 .  Sampling b ias

The p r o b a b l e  s o u r c e  o f  b i a s  i n  t h i s  c a se  c o n t r o l  
s t u d y  c o u l d  be t h e  s a m p l i n g  b i a s ,  i f  t h e  c a s e s  and c o n t r o l s  
we re  n o t  s e l e c t e d  p r o p e r l y  as t h e  t r u e  r e p r e s e n t a t i o n  o f  t h e  
t a r g e t  p o p u l a t i o n .  To o v e r c om e  t h i s  s e v e r a l  m e a s u r e s  we r e  
t  a ken  ะ

A )  . Cases  and c o n t r o l s  we r e  s e l e c t e d  i n  t h e  same way  
t o  m i n i m i z e  t h e  s e l e c t i o n  v a r i a t i o n .

B )  . E x p l i c i t  d e f i n i t i o n  o f  t h e  c a s e s  and c o n t r o l s  
we re  g i v e n  and s u i t a b l e  e l i g i b i l i t y  c r i t e r i a  had been s e t  up

3 .8 .3 .  Method o f  s e le c t io n
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t o  g e t  t h e  t r u e  r e p r e s e n t a t i v e  as w e l l  as a d e q u a t e  s amp l e  
s i z e .

c) .  S i n c e  b o t h  t h e  c a s e s  and c o n t r o l s  we r e  s e l e c t e d  
f r o m  t h e  same p o p u l a t i o n ,  h o p e f u l l y  i t  w o u l d  m i n i m i z e  t h e  
s a m p l i  ng b i a s .

3 . 9 . 2 .  Meas u r emen t  b i a s

To a v o i d  and keep  t h e  meas u r emen t  b i a s  as m in imum as  
p o s s i b l e  f o l l o w i n g  s t e p s  we r e  t a k e n :

A )  . T h i s  s t u d y  u t i l i z e d  t h e  c l i n i c a l  c l a s s i f i c a t i o n  
o f  ARI  d e v e l o p e d  by WHO, w h i c h  was now t h e  n a t i o n a l  p r o g r a m  
f o r  ARI  c o n t r o l  and w h i c h  had been r e g i s t e r e d  as h a v i n g  h i g h  
s e n s i t i v i t y  and s p e c i f i c i t y  a f t e r  e x t e n s i v e  t r i a l  and f i e l d  
s t u d y 60.

B )  . The p e r s o n n e l  i n v o l v e d  i n  t h i s  s t u d y  had an 
i n t e n s i v e  t r a i n i n g  and a mock s t u d y  had c a r r i e d  o u t  w i t h  t h e i r  
p a r t i c i p a t i o n  b e f o r e  t h e  s t u d y  be ga n .

C )  . The ma i n  i n s t r u m e n t  i n  t h i s  s t u d y ,  t h e  
q u e s t i o n n a i r e  was s t a n d a r d i z e d  by s e v e r a l  t e s t i n g  and  
s u b s e q u e n t  m o d i f i c a t i o n  a l o n g  w i t h  m u l t i p l e  e x p e r t  o p i n i o n .

อ ) .  T h r o u g h o u t  t h e  s t u d y  one t r a i n e d  p h y s i c i a n  
p e r f o r m e d  a l l  n e c e s s a r y  meas u r emen t  and i n t e r v i e w .  T h e r e  was  
one p a t h o l o g i s t  and one r a d i o l o g i s t  who r e p o r t e d  t h e  b l o o d  
c o u n t  r e s u l t s  and t h e  X r a y  r e s u l t s  r e s p e c t i v e l y .

E ) .  The r e s e a r c h  t e am  was e v e r  v i g i l a n t  and t h e r e  was  
a r r a n g e m e n t  o f  r e g u l a r  s u p e r v i s i o n .



3.10. E l i g i b i l i t y  c r i t e r i a  

In c lu s io n  c r i t e r i a

1 )  . C h i l d r e n  u n d e r  5 y e a r s  o f  age w i t h  any  d e g r e e  o f  A R I .

2 )  . C h i l d r e n  who l i v e d  w i t h  t h e  f a m i l y  and whose m o t h e r s  we r e  
a l i v e .

Exclus ion c r i t e r i a

1 ) .  I s o l  a t  ed c h i l d .

2 )  . C o n g e n i t a l  h e a r t  d i s e a s e .

3 )  . H e a r t  f a i l u r e .

4 )  . C h r o n i c  l u n g  d i s e a s e s .

5 )  . Any  c o n d i t i o n s  r e q u i r e  a n t i b i o t i c  t h e r a p y  e x c e p t  A R I .

6 )  . A l l  t h e  p r e v e n t a b l e  d i s e a s e s  f o r  w h i c h  t h e  c u r r e n t  
i m m u n i z a t i o n  p r o g r a m  was g o i n g  on we r e  e x c l u d e d .

3.11. Sample s ize  c a l c u la t i o n

The number  o f  s u b j e c t s  i n c l u d e d  i n  t h i s  s t u d y  o f  
d i s e a s e  e x p o s u r e  r e l a t i o n s h i p  was a f u n d a m e n t a l  c o n s i d e r a t i o n  
i n  p l a n n i n g  t h e  r e s e a r c h .  The numbe r  s h o u l d  be l a r g e  enough  t o  
d e t e c t  an a s s o c i a t i o n  i f  i t  e x i s t e d  ( P o w e r )  and t h e  a l l o w a n c e  
f o r  c h an c e  was l e s s  t h a n  5% ( s i g n i f i c a n c e ) .

A s amp l e  o f  180 c a s e s  and 180 c o n t r o l  w e r e  s e l e c t e d  
f o r  t h i s  un ma t c h e d  ca se  c o n t r o l  s t u d y .  The s a m p l e  s i z e  
c a l c u l a t i o n  was done w i t h  t h e  p e r c e p t i o n  t h a t  t h e  s a mp l e  
s h o u l d  be s u i t a b l e  and a p p r o p r i a t e  t o  a n sw e r  t h e  r e s e a r c h  
q u e s t i o n  and t h e  o b j e c t i v e s  o f  t h e  s t u d y .  U s u a l l y  as r o u t i n e  
e p i d e m i o l o g i c a l  p r a c t i c e  t h e  p r o p o r t i o n s  f r o m  t w o  i n d e p e n d e n t
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p o p u l a t i o n  i n  an u nma t c he d  c a s e  c o n t r o l  s t u d y ,  d r awn  s a m p l e s  
o f  c a s e s  and c o n t r o l s  a r e  d e s c r i b e d  i n  2x2 t a b l e s  and t e s t e d  
by c h i - s q u a r e  t e s t .  So when c o m p a r i n g  t w o  i n d e p e n d e n t  
p r o p o r t i o n  t h e  f o l l o w i n g  f o r m u l a  was f o u n d  s u i t a b l e  t o  
c a l c u l a t e  s amp l e  s i z e 51.

I f  p^ d e n o t e d  t h e  e s t i m a t e d  e x p o s u r e  r a t e  among t h e  
c o n t r o l  s u b j e c t s  and R d e n o t e d  t h e  e s t i m a t e d  od ds  r a t i o  
( a p p r o x i m a t e d  r e l a t i v e  r i s k )  o f  i n t e r e s t ,  and when t h e  l e v e l  
o f  s i g n i f i c a n c e ( a ) and Powe r  ( 0 )  o f  t h e  s t u d y  was s e t ,  t h e  
f o r m u l a  used  was :

[z a . \ / 2 p q + Z B .  y j p x q 1 + p Q q Q ] 2 

[Pi"P0] 2

[ I n  1 990 Lemeshow e t  a l  s u g g e s t e d  u s i n g  p2 ( t h e  
a v e r a g e  e x p o s u r e  r a t e  i n  c a s e s  and c o n t r o l s  ) i n s t e a d  o f  Pq 

( t h e  p r o p o r t i o n  e x po s ed  i n  t h e  c o n t r o l  g r o u p  ) i n  t h e  above  
f o r m u l a .  The r e a s o n  t h e y  gave  f o r  t h i s  was t h a t  t h e  
p o p u l a t i o n  was u s u a l l y  made up o f  many more  p e o p l e  l i k e  t h e  
c o n t r o l s  t h a n  i t  was o f  p e o p l e  w i t h  t h e  c o n d i t i o n  o r  d i s e a s e  
o f  i n t e r e s t ( c a s e s ) . I n  a d d i t i o n  t h e  e x p o s u r e  r a t e  i n  c o n t r o l s  
was o f t e n  known w i t h  a h i g h  d e g r e e  o f  p r e c i s i o n  and u n d e r  Hq 
t h i s  was t h e  same as t h e  e x p o s u r e  r a t e  f o r  t h e  c a s e s 52] .  
P u t t i n g  t h e  v a l u e s  o f  P2, t h e  v a l u e s  f o r  p, and q! and q2 c o u l d  
be c a l c u l a t e d  by u s i n g  t h e  f o l l o w i n g  f o r m u l a :  So whe r e
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Pi [ l+ p 2 ( * - ! ) ]
q^ l -p^ .q2- ! -  p2

The e s t i m a t i o n  o f  P2 came f r o m  l i t e r a t u r e .  
M a l n u t r i t i o n  was c o n s i d e r e d  t o  be t h e  mos t  i m p o r t a n t  r i s k  
f a c t o r ,  as t h i s  f a c t o r  was r e c o g n i z e d  t o  have  h i g h  d e g r e e  o f  
a s s o c i a t i o n  w i t h  w i d e  c o n f i d e n c e  i n  a l m o s t  a l l  p r e v i o u s  
s t u d i e s .  I n  B a n g l a d e s h  t h e  p r e v a l e n c e  o f  m a l n u t r i t i o n  i n  
g e n e r a l  p o p u l a t i o n  i s  more  t h a n  50%, a r a n g e  o f  30% t o  80% 6 . 
A l s o  f o r  o t h e r  i m p o r t a n t  f a c t o r s  t h e  p r e v a l e n c e  i n  c o n t r o l s  
v a r i e d  f r o m  35% t o  85% i n  d i f f e r e n t  s t u d i  e s 21'3M8>52_ M o r e o v e r  
V i c t o r a  e t  a l  e s t i m a t e d  P2 as 30% i n  t h e i r  s t u d y 21. I n  t h i s  
s t u d y  P2 was e s t i m a t e d  as . 3 0 ,  t h e  l o w e s t  o f  t h e  r a n g e  t o  
a l l o w  t h e  maximum s a m p l e ,  w h i c h  m i g h t  i n t e r n  r e n d e r  t h e  s t u d y  
v a l i d .  A l p h a  was s e t  a t  5% and b e t a  was ch os e n  a t  10%.

When a = 0 . 0 5  and t w o  t a i l e d  t h e n  za = 1 . 9 6  
ร = 0 . 1 0  (90% p o w e r )  t h e n  Zjj = 1 . 2 8
P2= 30% = 0 . 3  and R = 2 ,  t h e  s m a l l e s t  o d ds  r a t i o  t o  be 

d e t e c t e d  t h e n  ท was c a l c u l a t e d  as 180 s u b j e c t s  p e r  g r o u p  when  
u s i n g  1:1 c a s e s  and c o n t r o l s .

3.12. Measurement

T h i s  s t u d y  a t t e m p t e d  t o  i d e n t i f y  t h e  r i s k  f a c t o r s  f o r  
s e v e r e  ARI f r o m  a w i d e  l i s t  o f  v a r i a b l e s .  The i n v e s t i g a t o r  was  
m e t i c u l o u s l y  c a u t i o u s  t o  p e r f o r m  an u n b i a s e d  m e a s u r e m e n t .  The  
p r i m a r y  a im  was t o  d e t e c t  any  a s s o c i a t i o n  b e tw een  t h e s e
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f a c t o r s  and t h e  ou t c om e  u n d e r  q u e s t i o n .  So a l l  t h e  
o b s e r v a t i o n a l  c r i t e r i a  f o r  c a u s a t i o n  c o u l d  n o t  be em p l o y e d ,  
name l y  b i o l o g i c a l  p l a u s i b i l i t y ,  d o se  and t i m e  r e l a t i o n s h i p .  
I n s t e a d  t h i s  s t u d y  e m p h a s i z e d  on t h e  s t r e n g t h  o f  a s s o c i a t i o n ,  
c o n s i s t e n c y ,  s p e c i f i c i t y ,  c o l l a t e r a l  e v i d e n c e  i f  any  and  
w he n e v e r  p o s s i b l e  t o  d e m o n s t r a t e  t e m p o r a l  s e q u e n c e .

3 .1 2 .1 .  V a r iab le s  measured w i th  o p e ra t io n a l  d e f i n i t i o n s

A ) .  S e v e r e  ARI  w h i c h  was c o n s i d e r e d  as t h e  d e p e n d e n t  
v a r i a b l e  o f  ARI  i n  t h i s  s t u d y ,  was d i a g n o s e d  a c c o r d i n g  t o  t h e  
c l i n i c a l  c l a s s i f i c a t i o n  o f  WHO. R a d i o l o g i c a l  e x a m i n a t i o n  was  
done f o r  e v e r y  s e l e c t e d  c a s e s  as w e l l  as t h e i r  s i m p l e  b l o o d  
c o u n t .

B ) .  V a r i a b l e s  w h i c h  we r e  c o n s i d e r e d  as p o s s i b l e  r i s k  
f a c t o r s  and i n d e p e n d e n t  v a r i a b l e s  i n  t h i s  s t u d y ,  can be 
a s s i g n e d  i n t o  s e v e r a l  g r o u p s .  Wh i c h  m i g h t  p r o v i d e  e a s i e r  
r e f e r e n c e  and u n d e r s t a n d i n g s  a r e  as f o l l o w s ;

Demographic v a r ia b le s

1.  Age o f  t h e  c h i l d :  T h i s  was meas u r ed  i n  m o n t h s .  
M on t h s  when r e p o r t e d  a f t e r  d e c i m a l  had been r o u n d e d  up t o  t h e  
n e x t  i n t e g e r ,  w i t h  t h e  a s s u m p t i o n  t h a t  t h e y  we r e  a l r e a d y  
w i t h i n  t h a t  m o n t h s ’ p e r i o d .

2 .  Sex o f  t h e  c h i l d :  M a l e  o r  f e m a l e  was r e c o r d e d .
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Socioeconomic v a r ia b le s

1.  Age o f  t h e  m o t h e r :  M a t e r n a l  age was m ea s u r ed  i n

y e a r s .

2 .  M a r i t a l  s t a t u s  o f  m o t h e r :  Re c o r d e d  as w h e t h e r

m o t h e r  was m a r r i e d ,  s e p a r a t e d  o r  d i v o r c e d .  The i d e a  b e h i n d  
was ,  t o  a s s e s s  c a r e  t a k i n g  p a t t e r n  o f  t h e  c h i l d ,  w h e t h e r  by  
s i n g l e  p a r e n t  o r  by b o t h .

3 .  E d u c a t i o n  o f  m o t h e r :  T h i s  was meas u r ed  as number  
o f  y e a r s  m o t h e r  s t u d i e d  i n  g e n e r a l  e d u c a t i o n  s y s t e m .

4 .  O c c u p a t i o n  o f  m o t h e r :  T h i s  meas u r ed  t h e  q u a l i t y  o f  
c a r e  g i v e n  t o  t h e  baby  i n  t e r m s  o f  t i m e  s p e n t  by m o t h e r  i n  
t a k i n g  c a r e  o f  t h e  c h i l d .  T h i s  v a r i a b l e  e n q u i r e d  w h e t h e r  
m o t h e r  was house  w i f e  o r  w o r k i n g  o u t s i d e  and t h e  d i s t a n c e  o f  
t h e  w o r k  p l a c e  f r o m  d w e l l i n g  as w e l l  as w o r k i n g  h o u r s .

5.  I n c ome :  T o t a l  f a m i l y  i n come  p e r  m o n t h ,  an a v e r a g e  
o f  l a s t  12 mon t h s  p r e c e d i n g  t h e  i n t e r v i e w  was r e c o r d e d .

Environmental v a r ia b le s

1.  V e n t i l a t i o n :  V e n t i l a t i o n  o f  t h e  bed r oom o f  t h e

c h i l d :  T h r e e  s c a l e  r e s p o n s e  o f  g o o d ,  a v e r a g e  and p o o r  was

r e c o r d e d .

2 .  C o o k i n g  p l a c e :  T h i s  was meas u r ed  as i t s  l o c a t i o n  
i n  t h e  h o u s e ,  v i z  d i s t a n c e  f r o m  c h i l d ’ s bed r oom .

3 .  Smoke o u t l e t  and w i n do w  we r e  e n q u i r e d  as m e r e l y  
t h e i r  p r e s e n c e  o r  a b s en ce  i n  t h e  c o o k i n g  p l a c e .

4 .  Smoke r :  Number  o f  smoke r  i n  t h e  f a m i l y  was r e c o r d e d .
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2 5.  K i n d  o f  f u e l  used  f o r  c o o k i n g  p u r p o s e  was

r e c o r d e d .

6 .  Number  o f  u n d e r  5 y e a r s  c h i l d r e n  i n  t h e  f a m i l y  was

r e c o r d e d .

7 .  A v a r i a b l e  n o t e d  as number  o f  p e r s o n s  s l e e p i n g  i n  
t h e  c h i l d ’ ร bed r o om .

8 .  A v a r i a b l e  r e c o r d i n g  t h e  s l e e p i n g  h a b i t  o f  t h e  
f a m i l y ,  s p e c i a l l y  t h e  c h i l d .  K i n d  o f  bed used  f o r  s l e e p i n g  was  
n o t  i c e d .

9 .  M o t h e r ’ s r e p o r t  on c o n c u r r e n t  ARI  i n  t h e  f a m i l y  i n  
l a s t  f o r t n i g h t  was r e c o r d e d  i n  a v a r i a b l e .

N u t r i t i o n a l  v a r ia b le s

1.  P r e s e n t  w e i g h t  o f  t h e  c h i l d  was meas u r ed  i n  g r ams  
by a s t a n d a r d  s c a l e .

2 .  P r e s e n t  n u t r i t i o n a l  s t a t e  o f  t h e  c h i l d  was  
e s t i m a t e d  a c c o r d i n g  t o  Gomez c l a s s i f i c a t i o n ,  w h i c h  mea s u r e  t h e  
w e i g h t  f o r  ag e63. T h i s  c l a s s i f i c a t i o n  c ompa r e  t h e  m eas u r ed  
w e i g h t  w i t h  t h e  s t a n d a r d  NCHS c h a r t  o f  p a r t i c u l a r  s e x .

3 .  B i r t h  w e i g h t  o f  t h e  c h i l d  m a i n l y  o b t a i n e d  f r o m  
m a t e r n i t y  c a r d  o f  m o t h e r  o r  i m m u n i z a t i o n  c a r d  o f  t h e  c h i l d ,  
and when t h e s e  we r e  u n a v a i l a b l e  by r e c a l l  (Some r e s e a r c h e r s  
showed t h a t  m o t h e r s  can a c c u r a t e l y  r e c a l l  b i r t h  w e i g h t s  o f  
t h e i r  c h i  1 d r e n  ) 64.

4 .  B r e a s t  f e e d i n g ,  T h i s  v a r i a b l e  r e c o r d e d  t h e  t y p e  o f  
m i l k  consumed by t h e  c h i l d  a f t e r  b i r t h .
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5.  A n o t h e r  v a r i a b l e  t o o k  i n t o  a c c o u n t ,  t y p e  o f  b r e a s t  
m i l k  g i v e n  when m o t h e r s  had r e s p o n d e d  t o  b r e a s t f e d  t h e i r  
c h i l d r e n  a f t e r  b i r t h .

6 .  D u r a t i o n  o f  e x c l u s i v e  b r e a s t  f e e d i n g  p e r i o d  was

n o t  e d .

7 .  A v a r i a b l e  e n q u i r e d  t h e  u s u a l  f e e d i n g  p r a c t i c e  
( f o o d  g i v e n  t o  t h e  b a b y )  by m o t h e r  d u r i n g  t h i s  i l l n e s s .

8 .  S o l i d f o o d / F l u i d , meas u r ed  t h e  q u a l i t y  and n a t u r e  
o f  f o o d  g i v e n  t o  t h e  c h i l d .

9 .  M o t h e r s  we r e  a s ke d  w h e t h e r  t h e y  had s t o p p e d  
b r e a s t f e e d i n g  d u r i n g  t h i s  i l l n e s s  and i f  s o ,  t h e  r e a s o n  f o r  
i t .  M o t h e r ’ s r e s p o n s e  was n o t e d .

Immunological v a r ia b le s

1 .  V a c c i n e :  R o u t i n e  v a c c i n e  g i v e n  t o  t h e  c h i l d  o r  n o t .  
Reco r d e d  f r o m  i m m u n i z a t i o n  c a r d  o r  r e c a l l .

2 .  I f  v a c c i n e  we r e  g i v e n ,  c o m p l e t e d  f o r  t h a t  age o r

n o t  .

3 .  A v a r i a b l e  m ea s u r ed  i f  v a c c i n a t i o n  was i n c o m p l e t e ,  
w h e t h e r  i t  was i n c o m p l e t e  DPt o r  M e a s l e s .

4 .  M a t e r n a l  r e p o r t  o f  p r e v i o u s  ARI e p i s o d e s  o f  t h e  
c h i l d  i n  l a s t  y e a r  was r e c o r e d .

5 .  One v a r i a b l e  i n c l u d e d  t h e  t y p e  o f  ARI  i l l n e s s  
s u f f e r e d  by t h e  c h i l d  d u r i n g  l a s t  y e a r .

6 .  d i a r r h o e a :  M a t e r n a l  r e p o r t  o f  c o n c u r r e n t  d i a r r h o e a  
o f  t h e  c h i l d  i n  l a s t  f o r t n i g h t .
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7.  A t o p i s i t y :  M a t e r n a l  r e p o r t  on any  h i s t o r y  o f

a l l e r g y  i n  t h e  f a m i l y .  I f  y e s ,  who s u f f e r e d ,  t y p e  o f  a l l e r g y  
and i t s  d u r a t i o n .

8 .  V i t  A D e f i c i e n c y :  C l i n i c a l  e x a m i n a t i o n  r e p o r t  o f  
t h e  c h i l d  f o r  any  s i g n s  o f  v i t a m i n  A d e f i c i e n c y  A l s o  i t  was  
d o u b l e  c h e c k e d  by m a t e r n a l  r e s p o n s e  o f  an y  s ymp toms  l i k e  n i g h t  
b l i n d n e s s  e t c  i f  p r e s e n t e d  by t h e  c h i l d .

ARI knowledge and p ra c t ic e  o f  mothers

1.  I l l n e s s :  The name o f  p r e s e n t  i l l n e s s  as r e p o r t e d  
by m o t h e r .

2 .  A v a r i a b l e  m eas u r ed  t h e  m a t e r n a l  r e s p o n s e  as t o  
any t r e a t m e n t  had been g i v e n  t o  t h e  c h i l d  b e f o r e  c o m i n g  t o  
h o s p i  t  a l .

3 .  A n o t h e r  v a r i a b l e  r e c o r d e d  I f  t h e r e  was any  
t r e a t m e n t ,  m a t e r n a l  r e p o r t  on t y p e  o f  t r e a t m e n t  g i v e n .

4 .  T o t a l  d u r a t i o n  i n  d a y s  o f  t r e a t m e n t  g i v e n  as  
r e p o r t e d  by m o t h e r  was r e c o r d e d .

5 .  Reason p u t  f o r w a r d e d  by m o t h e r  f o r  c o m i n g  t o  
h o s p i t a l  f o r  t r e a t m e n t  was a l s o  r e c o r d e d .

6 .  C l i n i c a l  s i g n s  and symp toms  p r e s e n t e d  by t h e  c h i l d  
a t  i n t e r v i e w  d a t e  as r e p o r t e d  by m o t h e r  and t h e  e x a c t  v e r b a t i m  
used  f o r  t hem by m o t h e r  we r e  a l s o  n o t e d  i n  one q u e s t i o n .

7 .  M a t e r n a l  r e p o r t  o f  s i g n s  and s ymp toms  had p r e s e n t  
i n  t h e  c h i l d  on t h e  f i r s t  day  o f  i l l n e s s ,  and on s u b s e q u e n t  
d a y s ,  we r e  n o t e d  down i n  t w o  v a r i a b l e s .
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8 .  Two v a r i a b l e s  m eas u r ed  t h e  m a t e r n a l  r e s p o n s e  o f  
any d e l a y  on i n i t i a t i n g  t r e a t m e n t  f o r  t h e  c h i l d  and i f  t h e r e  
was any  d e l a y ,  t h e  r e a s o n  f o r  i t .

9 .  T o t a l  d u r a t i o n  o f  i l l n e s s  i n  da y s  b e f o r e  c om i n g  t o  
h o s p i t a l  was n o t e d  by one  q u e s t i o n .

ot hers

1.  I n v e s t i g a t i o n  r e p o r t s :  CBC ( C o m p l e t e  b l o o d  c o u n t )  
and CXR ( R e s u l t  o f  X r a y  c h e s t )  as r e p o r t e d  by t h e  p a t h o l o g i s t  
and t h e  r a d i o l o g i s t  o f  t h e  s t u d y .

2 .  F i n a l  s e q u e l a e  i n  c a s e s  and c o n t r o l s  a f t e r  2nd day  
and a f t e r  7 t h  day  we r e  r e c o r d e d  i n  each  s u b j e c t .

3 .1 2 .2 .  Instrument design

1.  C l i n i c a l  e x a m i n a t i o n :  I t  had been m e n t i o n e d

a l r e a d y  t h a t  t h e  o n l y  ARI  p h y s i c i a n  o f  t h e  r e s e a r c h  t eam  
p e r f o r m e d  a l l  t h e  c l i n i c a l  e x a m i n a t i o n  t h r o u g h  t h e  s t u d y .  
W e i g h t  was t a k e n  by t h e  same w e i g h t  m a c h i n e  and r e s p i r a t o r y  
r a t e s  we r e  c o u n t e d  by t h e  WHO/UNICEF s u p p l i e d  ARI s t o p  w a t c h .  
The c r i t e r i a  w e r e  p r e f i x e d  and p r e  s e l e c t e d .  So c h a n c e s  o f  
v a r i a t i o n  i n  c l i n i c a l  e x a m i n a t i o n  c o u l d  be v e r y  l e s s .

2 .  H e a l t h  r e c o r d s :  B i r t h  w e i g h t  and i m m u n i z a t i o n

s t a t u s  o f  t h e  s u b j e c t s  we r e  r e c o r d e d  f r o m  h e a l t h  r e c o r d s  o f  
t h e  c h i l d .  I n  c a se  o f  non a v a i l a b i l i t y  o f  h e a l t h  r e c o r d s  d a t a  
was c o l l e c t e d  by r e c a l l  o f  m o t h e r s .  I n  c a se  o f  b i r t h  w e i g h t  
r e c a l l  c o u l d  be l e s s  p r e c i s e ,  b u t  i n  c a se  o f  v a c c i n a t i o n  a t
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l e a s t  m o t h e r s  we r e  a b l e  t o  t e l l  how many t i m e s  t h e y  had  
b r o u g h t  t h e i r  c h i l d  f o r  v a c c i n a t i o n .

3 .  S t a n d a r d i z e d  q u e s t i o n n a i r e  a d m i n i s t e r e d  by  
i n t e r v i e w :  The q u e s t i o n n a i r e  u sed  i n  t h i s  s t u d y  had been  
p r e p a r e d  i n  t h e  p r o p o s a l  p h ase  and p r e t e s t e d  s e v e r a l  t i m e s .

The i n v e s t i g a t o r  f o l l o w e d  t e d i o u s l y  a l l  t e x t b o o k  
p r o c e d u r e  t o  s t a n d a r d i z e  t h e  q u e s t i o n n a i r e .  A p u b l i s h e d  
s t a n d a r d i z e d  a c u t e  r e s p i r a t o r y  i l l n e s s  q u e s t i o n n a i r e  was  
s c a r c e  i n  t h e  l i t e r a t u r e .  So a new q u e s t i o n n a i r e  was p r e p a r e d  
w i t h  t h e  g u i d a n c e  o f  c o n t e n t  e x p e r t s  i n  t h i s  f i e l d .  An u s e f u l  
g u i d e l i n e  came f r o m  t h e  p a p e r  o f  p r o f  D.H M i l l e r  o f  London  
s c h o o l  o f  p r e v e n t i v e  m e d i c i n e 18. G u i d e l i n e s  we r e  a l s o  o b t a i n e d  
f r o m  an a c u t e  r e s p i r a t o r y  q u e s t i o n n a i r e  a d m i n i s t e r e d  i n  
Tha i  1 and65.

V a l i d i t y  and r e l i a b i l i t y  o f  t h e  q u e s t i o n n a i r e :  I t e m s  
used  i n  t h e  q u e s t i o n n a i r e  we r e  s e l e c t e d  f r o m  p u b l i s h e d  
l i t e r a t u r e .  F a c t o r s  w h i c h  showed c o n s i s t e n t  a s s o c i a t i o n  
t h r o u g h  s t u d i e s  we r e  e n t e r e d  i n t o  t h e  q u e s t i o n n a i r e  as w e l l  as  
some e x p l o r a t o r y  v a r i a b l e  w h i c h  we r e  t h o u g h t  t o  be w o r t h y  
i n v e s t i g a t i n g  i n  B a n g l a d e s h i  c o n t e x t .  L anguage  and f o r m s  we r e  
c h e c k e d  and d i s c u s s e d  o v e r  and o v e r .  R e a d i n g  s c a l e  and  
i n t e r p r e t a t i o n  l e v e l  was t e s t e d  i n  a s m a l l  s amp l e  o f  m o t h e r s  
and s u b s e q u e n t l y  i m p r o v e m e n t s  we r e  made.  Comp le x  and m u l t i p l e  
mean i n g  q u e s t i o n s  we r e  a v o i d e d  and r e s p o n s e  s c a l e  was k e p t  t o  
' y e s ’ ' n o ’ o r  s i m p l e  s c o r i n g  o f  1 and 2 .  M o r e o v e r  s y s t e m  o f  
a d m i n i s t r a t i o n  by i n t e r v i e w  was ch o s e n  i n t e n t i o n a l l y  t o  a v o i d
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The k n o w l e d g e  and p r a c t i c e  p o r t i o n  o f  t h e  
q u e s t i o n n a i r e  w e r e  t a k e n  w i t h  l i t t l e  m o d i f i c a t i o n  f r o m  t h e  WHO 
FES (Focus  e t h n o g r a p h i c  s t u d y )  m a n u a l .  To a s s e s  t h e  r e l i a b i l i t y  
o f  t h i s  p o r t i o n  a c o n s i s t e n c y  t e s t ( K u d e r  R i c h a r d s o n - 2 0 )  was  
done a t  t h e  p r e p a r a t o r y  phase  w h i c h  had a s c o r e  o f  7 . 2 .  The  
q u e s t i o n n a i r e  a p p e a r e d  t o  have  no p r o b l e m  r e g a r d i n g  i t s  i t e m s ,  
s o u r c e ,  f o r m  and l a n g u a g e  and t h e  c o n t e n t  was a p p r o v e d  by t h e  
e x p e r t s .  S u b s e q u e n t l y  s e v e r a l  p r e t e s t i n g  we r e  done  and  
i m p r o v em en t  a f t e r  e a c h .  A mock t e s t  was c a r r i e d  o u t  a l o n g  w i t h  
r e s e a r c h  t eam b e f o r e  b e i n g  s e t  o u t  f o r  d a t a  c o l l e c t i o n .

4 .  L a b o r a t o r y  t e s t s :  T h r o u g h o u t  t h e  s t u d y  one  
r a d i o l o g i s t ,  one  p a t h o l o g i s t  p e r f o r m e d  a l l  t h e  b l o o d  c o u n t  and  
r e p o r t i n g  o f  c h e s t  f i l m s .  A l t h o u g h  t h e s e  r e s u l t s  we r e  r e l a t e d  
w i t h  t h e  s e c o n d a r y  o u t c om e  o f  t h e  s t u d y ,  y e t  t h e r e  seemed t o  
be had l i t t l e  v a r i a b i l i t y  i f  a n y .

3.13. E th ica l  c o n s id e ra t io n

W r i t t e n  c o n s e n t  was o b t a i n e d  f r o m  t h e  h o s p i t a l  
a u t h o r i t y  (D hak a  c h i l d r e n  h o s p i t a l )  t o  c o n d u c t  t h e  r e s e a r c h  i n  
t h e i r  f a c i l i t i e s .  The h o s p i t a l  e t h i c a l  c o m m i t t e e  a l s o  r e v i e w e d  
t h e  p r o p o s a l  and a p p r o v e d  i t .  V e r b a l  c o n s e n t  was t a k e n  f r o m  
t h e  m o t h e r  r e s p o n d e n t s  b e f o r e  i n t e r v i e w .  T r e a t m e n t  was n o t  
w i t h h e l d  i n  any  c a s e s .  So t h e r e  was no e t h i c a l  p r o b l e m  
t h r o u g h o u t  t h i s  s t u d y  as had been a n t i c i p a t e d .

embarrassment of  i l l i t e r a t e  mothers and to  avoid any ambiguity

in t h i s  regard.
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3.14. L im i ta t io n

1 )  . The p r i m a r y  l i m i t a t i o n  o f  t h i s  s t u d y  was t h e  
i n h e r e n t  l i m i t a t i o n  o f  t h e  c a s e  c o n t r o l  d e s i g n .  I n  same 
v a r i a b l e s  d a t a  was c o l l e c t e d  as r e c a l l e d  by m o t h e r s .  The l a c k  
o f  f u n d  and t i m e  d i d  n o t  a l l o w  t o  r e c h e c k  t h e s e  i n f o r m a t i o n .

2 )  . The s t u d y  m i s s e d  some c a s e s  co m i n g  f r o m  h i g h e r  
s o c i o e c o n o m i c  s t a t u s  and some c a s e s  g e t  a d m i t t e d  i n  t h e  
h o s p i t a l  t h r o u g h  em e r g e n c y  room d u r i n g  h o l i d a y s .

3 )  . Meas u r emen t  o f  some f a c t o r s  l i k e  v i t a m i n  A 
d e f i c i e n c y ,  b i r t h  w e i g h t  o f  t h e  c h i l d  c o u l d  n o t  be done  v e r y  
p r e c i  s e l  y .

3.15. Obstacles and s t r a te g ie s  to  solve them

1 )  . S i n c e  no p a r t i c u l a r  f u n d  was a v a i l a b l e  t o  c o n d u c t  
t h i s  r e s e a r c h ,  t h e  i n v e s t i g a t o r  had t o  c o m p r o m i s e  by a l l o w i n g  
t i m e  t o  c o l l e c t  some p e r s o n a l  f u n d  t o  s t a r t .  So t h e r e  was  
d e l a y  i n  s t a r t i n g  t o  c o l l e c t  d a t a .

2 )  . S e v e r e  c o n s t r a i n t  o f  f u n d  a l s o  d i d  n o t  a l l o w  t h i s  
i n v e s t i g a t o r  t o  engage  enough  p e r s o n n e l  t o  c o n t i n u e  e n r o l l m e n t  
e v e r y d a y  e x c e p t  f o r  t h e  s i x  w o r k d a y s  o f  t h e  week .

3.16. A d m in is t ra t io n  and t ime schedule

1 ) .  A f t e r  i n i t i a l  c o n s e n t  and o t h e r  f o r m a l i t i e s  we r e  
m e t ,  t h e  d i r e c t o r  o f  t h e  i n s t i t u t e  o f  c h i l d  h e a l t h  was  
a p p r o a c h e d  t o  be t h e  l o c a l  a d v i s o r  o f  t h i s  i n v e s t i g a t o r .  T h i s  
e n s u r e d  c o o p e r a t i o n ,  q u a l i t y  and s o l v e d  many p r o b l e m s .
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2 )  . A r e s e a r c h  t e am  was c r e a t e d  c o m p r i s i n g  t h e  l o c a l  
a d v i s o r ,  t h i s  i n v e s t i g a t o r  and t h e  ARI p h y s i c i a n  r e s p o n s i b l e  
f o r  a l l  meas u r emen t  and i n t e r v i e w ,  a n u r s e  and a f i e l d  
a s s i s t a n t .  ( D e t a i l s  o f  t h e i r  r e s p e c t i v e  d u t i e s  was d e s c r i b e d  
i n  t h e  s e c t i o n  3 . 1 7  i n  d a t a  c o l l e c t i o n  p o r t i o n )  M o n t h l y  
m e e t i n g s  we r e  a r r a n g e d  t o  r e v i e w  t h e  p r o g r e s s  o f  t h e  s t u d y .  
R e g u l a r  s u p e r v i s i o n  was m a i n t a i n e d  by t h i s  i n v e s t i g a t o r .  An 
i n t e n s i v e  t r a i n i n g  was a r r a n g e d  f o r  t h e  p h y s i c i a n  b e f o r e  t h e  
s t u d y  began .

3 )  . The p r e t e s t i n g  and s t a n d a r d i z a t i o n  o f  t h e  
q u e s t i o n n a i r e  s t a r t e d  i n  t h e  mon t h  o f  June  1995 .  P r i n t i n g  and  
o t h e r  p r e p a r a t i o n  ended  by J u l y  1995 .  E n r o l l m e n t  s t a r t e d  f r o m  
J u l y  1 6 t h ’ 95 and c o m p l e t e d  by December  2 0 t h ’ 95 .

4 )  . F o r  t h e  sa ke  o f  non a v a i l a b i l i t y  o f  c o m p u t e r  
f a c i l i t i e s  t h e  d a t a  e n t r y  and a n a l y s i s  we r e  done i n  Bangko k  
f r o m  t h e  mon t h  o f  J a n u a r y  1996 .

3.17. Data c o l l e c t i o n

1 )  . T h i s  s t u d y  t r i e d  t o  f o l l o w  t h e  p r o c e d u r e s  
d e s c r i b e d  i n  t h e  t h e s i s  p r o p o s a l .  I n  e v e r y  s t e p  t h e  
i n v e s t i g a t o r  t r i e d  t o  c o n t r o l  t h e  q u a l i t y  o f  c o l l e c t i o n  o f  
d a t a  as good as p o s s i b l e .

2 )  . A f t e r  i n i t i a l  p r e p a r a t i o n ,  p e r m i s s i o n ,  p r i n t i n g  
and r e c r u i t m e n t  was f i n i s h e d  an i n t e n s i v e  t r a i n i n g  ( 5  Day s )  
was a r r a n g e d  f o r  t h e  m e d i c a l  o f f i c e r ,  n u r s e  and t h e  f i e l d  
a s s i s t a n t .  They  we r e  o r i e n t e d  a b o u t  t h e i r  own t a s k s  i n  t h i s
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r e g a r d .  P r a c t i c e  w i t h  q u e s t i o n n a i r e  was c a r r i e d  o u t  and a l l  
t h e  s t e p s  o f  d a t a  c o l l e c t i o n  was r e v i s e d .

3 )  . The m e d i c a l  o f f i c e r  was i n  c h a r g e  o f  e x a m i n a t i o n  
o f  t h e  c h i l d ,  r e v i e w  t h e  h e a l t h  r e c o r d  o f  t h e  c h i l d ,  i n t e r v i e w  
t h e  m o t h e r ,  f i l l i n g  up t h e  q u e s t i o n n a i r e  and g e t t i n g  t h e  
i n v e s t i g a t i o n  and f o l l o w  up r e p o r t  f r o m  t h e  n u r s e  and t h e  
f i e l d  a s s  i St  a n t  .

4 )  . The n u r s e  was a s s i g n e d  t o  f o l l o w  up t h e  s e v e r e  
ARI c a s e s  a d m i t t e d  i n  t h e  h o s p i t a l ,  e n s u r i n g  t h e i r  
i n v e s t i g a t i o n s  and k e e p i n g  t h e i r  r e c o r d s .

5 )  . The f i e l d  a s s i s t a n t  was r e s p o n s i b l e  f o r  f o l l o w i n g  
up t h e  non s e v e r e  p a t i e n t ร ( c o n t r o l ร ) i n  t h e  c o m m u n i t y  when  
t h e y  f a i l e d  t o  r e p o r t  b a c k  on t h e  2nd d a y ,  t h e  u s u a l  r o u t i n e  
day  t o  f o l l o w  up as was s e t  e a r l i e r .

6 )  . The w h o l e  d a t a  c o l l e c t i o n  p r o c e d u r e  i n c l u d i n g  t h e  
p e r f o r m a n c e  o f  t h e  m e d i c a l  o f f i c e r ,  n u r s e  and t h e  f i e l d  
a s s i s t a n t  was p e r i o d i c a l l y  s u p e r v i s e d  by t h e  i n v e s t i g a t o r  as  
w e l l  as t h e  a d v i  s o r .

P a t i e n t s  w i t h  ARI u sed  t o  a t t e n d  t h e  c h i l d r e n  
h o s p i t a l  e v e r y d a y  and we r e  t r e a t e d  u n d e r  t h e  ARI c o n t r o l  
p r o g r a m  o f  t h e  h o s p i t a l .  D a t a  was c o l l e c t e d  e v e r y d a y  o f  t h e  
week e x c e p t  t h e  h o l i d a y s .  P a t h o l o g i c a l  i n v e s t i g a t i o n s  we r e  
done i n  t h e  i n p a t i e n t  a r e a .

7 )  . The s e v e r e  ARI  p a t i e n t s  who we r e  e l i g i b l e  as  
c a s e s  a c c o r d i n g  t o  c r i t e r i a  m e n t i o n e d  i n  t h e  p r o t o c o l  we r e  
a d m i t t e d  i n  t h e  h o s p i t a l .  T h e i r  m o t h e r  r e s p o n d e n t s  we r e
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i n t e r v i e w e d  by t h e  p r o j e c t  m e d i c a l  o f f i c e r  a f t e r  v e r b a l  
c o n s e n t  and t h e n  c o l l e c t e d  d a t a  was r e c o r d e d .  Those  who we r e  
t a k e n  up i n  t h e  s t u d y  as c o n t r o l  s u b j e c t  we r e  e xam i n ed  
c l i n i c a l l y ,  w e i g h e d  and o t h e r  i n f o r m a t i o n  f r o m  h e a l t h  c a r d  
we re  n o t e d .  Thes e  p a t i e n t s  and t h e i r  m o t h e r  r e s p o n d e n t s  we r e  
r e q u e s t e d  t o  r e p o r t  b a c k  a f t e r  t w o  day s  f o r  f o l l o w  up .  
Some t imes  v i t a m i n s  we r e  g i v e n  as i n c e n t i v e s  t o  e n s u r e  t h e i r  
r e t u r n .  The m o t h e r s  whose  c h i l d r e n  we r e  f o u n d  t o  be c u r e d  on  
f o l l o w  up d a y ,  we r e  i n t e r v i e w e d  and d a t a  was r e c o r d e d .  Those  
who f a i l e d  t o  r e p o r t  on se c o n d  d a y ,  we r e  s u b s e q u e n t l y  f o l l o w e d  
up i n  t h e  c o m m u n i t y  by t h e  h e a l t h  a s s i s t a n t  and t h e i r  
c o n d i t i o n  we r e  r e c o r d e d .  D u r i n g  f o l l o w  up v i s i t  i n  t h e  
c o m m un i t y  t h e  h e a l t h  a s s i s t a n t  a s ke d  t h e  f a m i l y  t o  r e v i s i t  t h e  
h o s p i t a l  on n e x t  d a y .  The m o t h e r  r e s p o n d e n t s  o f  c u r e d  c o n t r o l s  
we re  i n t e r v i e w e d  on t h a t  d a y .  I n  o n l y  a f ew  number  o f  
o c c a s i o n s  when t h e  m o t h e r  r e f u s e d  t o  come t o  h o s p i t a l ,  t h e  
m e d i c a l  o f f i c e r  had gone t o  t h e i r  home f o r  i n t e r v i e w .

8 )  . T r e a t m e n t  was n o t  w i t h h e l d  i n  n e i t h e r  c a s e s  and  
c o n t r o l s .  M o s t l y  c o n t r o l  s u b j e c t s  r e c e i v e d  home r e m e d i e s  and  
case  p a t i e n t s  we r e  t r e a t e d  i n  t h e  h o s p i t a l  m a i n l y  w i t h  c o -  
t r i m o x a z o l e  t a b l e t s .  Some ca se  s u b j e c t s  we r e  g i v e n  a m o x y c i l l i n  
and p a r e n t a l  p e n i c i l l i n .

9 )  . The q u e s t i o n n a i r e  was u p d a t e d  and s t a n d a r d i z e d  
b e f o r e  use  ( p i . s e e  s e c t i o n  3 . 1 2 . 2 ) .  A p r e c o d e d  r e c o r d  f i l e  was  
c r e a t e d  u s i n g  t h e  EPI INF05 p r o g r a m .  A l l  d a t a  c o l l e c t e d  was  
e n t e r e d  i n  t h i s  f i l e .  When d a t a  e n t r y  was f i n i s h e d ,  v a l i d i t y
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and t h e  q u a l i t y  o f  d a t a  e n t r y  was c h e c k e d  by v a r i a b l e  w i s e  
d a t a  c h e c k i n g ,  c o m p a r i n g  w i t h  o r i g i n a l  q u e s t i o n n a i r e  d a t a  
c o l l e c t i o n  s h e e t .  S e v e r a l  r e - c h e c k i n g  was done .

3.18. Data an a lys is

1 )  . The i n i t i a l  a n a l y s i s  o f  d a t a  was done by  
c o m p u t e r ,  by u s i n g  a s o f t w a r e  p r o g r a m  "EP I  INFO ( V e r s i o n  5 ) "  
d e v e l o p e d  by t h e  G l o b a l  P r o g r am  on A I D S / W o r l d  H e a l t h  
O r g a n i z a t i o n ,  Geneva ,  S w i t z e r l a n d  mean t  f o r  g e n e r a l  u s e .  
S ub s eq uen t  a n a l y s i s  and m u l t i p l e  l o g i s t i c  r e g r e s s i o n  was done  
by u s i n g  t h e  s o f t w a r e  Sp s s / PC + .

2 )  . A f r e q u e n c y  d i s t r i b u t i o n  o f  v a r i a b l e s  was done  t o  
see t h e  g e n e r a l  d i s t r i b u t i o n  o f  t h em .  S u b s e q u e n t l y  
d i s t r i b u t i o n  o f  v a r i a b l e s  among ca se  and c o n t r o l  g r o u p  was  
o b s e r v e d .  S e v e r a l  2x2 and 2 x k  t a b l e s  we r e  made.

3 )  . To mar k  t h e  c r u d e  e x p o s u r e  o f  t h e  f a c t o r s  u n d e r  
i n v e s t i g a t i o n  od ds  r a t i o s  w e r e  c a l c u l a t e d  f o r  ea ch  v a r i a b l e  
f r o m  2x2 t a b l e s .  N i n e t y  f i v e ( 9 5 % )  c o n f i d e n c e  i n t e r v a l  o f  t h e  
o b s e r v e d  odds  r a t i o s  we r e  c a l c u l a t e d .

4 )  . Ch i  s q u a r e  a n a l y s i s  was done t o  see  w h e t h e r  t h e  
o b t a i n e d  r e s u l t s  we r e  s i g n i f i c a n t  o r  n o t .  T h i s  r e s u l t  was  
e x p r e s s e d  a l l  t h r o u g h  t h e  s t u d y  a t  a l e v e l  o f  5% ( p  C . 0 5 )  as  
s i g n i f i c a n t .  A c o n t i n u i t y  c o r r e c t i o n  ( Y a t e s  c o r r e c t i o n )  was  
done f o r  ea ch  c h i  s q u a r e  v a l u e .



53

I n  some i n s t a n c e s  F i s h e r ’ s e x a c t  t e s t  was d o ne ,  i f  
t h e  e x p e c t e d  v a l u e  i n  any  c e l l  was l e s s  t h a n  5.  A l l  v a l u e s  had  
a two  t a i l e d  p r o b a b i l i t y .

5 ) .  T h i s  s t u d y  a l s o  t o o k  t h e  f a c i l i t y  o f  f i n d i n g  
c o n s i s t e n c y  o f  t h e  od ds  r a t i o  a f t e r  a d j u s t m e n t .  So 
s t r a t i f i c a t i o n  was done d u r i n g  a n a l y s i s ,  w h e n e v e r  f e l t  
n e c e s s a r y  and u l t i m a t e l y  a m u l t i p l e  l o g i s t i c  r e g r e s s i o n  mode l  
was used  t o  d e t e r m i n e  w h e t h e r  t h e  c r u d e  odds  r a t i o  a l t e r  i t s  
m a g n i t u d e  a f t e r  a d j u s t m e n t  o r  n o t .  I n  o r d e r  s e v e r a l  i m p o r t a n t  
v a r i a b l e s  w h i c h  we r e  f o u n d  t o  be s i g n i f i c a n t  i n  u n i v a r i a t e  
a n a l y s i s  and t h o u g h t  t o  be p r o b a b l e  c o n f o u n d e r  we r e  f i t  i n  
t h i s  r e g r e s s i o n  m o d e l .  Odds r a t i o  and ( 95% C . I .  o f  OR ) 
s i g n i f i c a n c e  l e v e l  o f  t hem we r e  r e p o r t e d .
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