
CHAPTER V
DISCUSSION, CONCLUSION AND RECOMMENDATIONS

1. Summary
W h ile  so m a n y  s tu d ies  h av e  b een  c o n d u c te d  o n  in d o o r  a ir  p o llu tio n  re la ted  in 

m o s t o f  d e v e lo p in g  co u n trie s  th e re  is no  k n o w n  s tu d y  o f  th is  k in d  in  B h u tan . T h is 

w o u ld  b e  firs t k in d  o f  s tu d y  to  ex am in e  th e  a sso c ia tio n s  b e tw e e n  in d o o r  a ir  p o llu tio n  

an d  re sp ira to ry  d iso rd e rs . A  c ro ss-sec tio n a l s tu d y  w as ca rried  to  in v e s tig a te  e ffec ts  o f  

in d o o r  a ir  p o llu tio n  o n  r isk  o f  acu te  re sp ira to ry  in fec tio n s  an d  o th e r re sp ira to ry  

d iso rd e rs  in  ch ild ren  u n d e r age five a t T h im p h u , B h u tan . T h e  in fo rm a tio n  w as  co llec ted  

fro m  th e  m o th e rs  a tten d in g  m o th e r and  ch ild  c lin ic s  in  re la tiv e ly  u rb an  an d  ru ra l areas 

o f  T h im p h u . T h is  s tu d y  is d o n e  to  in v es tig a te  w h e th e r in d o o r a ir p o llu tio n  from  

h o u se h o ld  co o k in g  o r h ea tin g  w ith  b io m ass  fue ls a sso c ia te d  w ith  in c reased  risk  o f  acu te  

re sp ira to ry  in fec tio n s  and  re sp ira to ry  sy m p to m s in  c h ild re n  u n d e r  five years o f  age.

Socio-Demographic Features
T h e  ag e  o f  ch ild  ran g ed  from  m in im u m  1 to  m a x im u m  59  m o n th s . T h e re  w ere  

m o re  m a le s  th an  fem ales  ch ild  (55 %  and  45 re sp ec tiv e ly ). 5 5 .0 %  o f  the  re sp o n d e n t age 

w as in ag e  g ro u p  o f  14- 49  years. T h e re  w ere  m o re  m o th e rs  w h o  w ere  illite ra te  

(5 1 .1 % ). T h is  re su lt sh o w s th a t 6 1 .5 %  o f  re sp o n d e n t w e re  a  h o u se w ife  and  19.4 %  

w e re  fa rm ers. T h e  s tu d y  re su lt sh o w s th a t 71 .6  %  o f  re sp o n d e n ts  h av e  o n ly  o n e  ch ild  

and  9 5 .3 %  o f  ch ild ren  w ere  b reast-fed . It w as  fo u n d  th a t, 4 9 .8  %  o f  h o u se h o ld  u sed

b io m a ss  for c o o k in g  o r  hea ting .
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Acute Respiratory Infection and other respiratory Illness
In  th is  s tu d y  o v e r  all p rev a len ce  o f  A R I in  la s t tw o  w e e k s  w a s  19.0  % (th is 

re su lts  w a s  c o m b in a tio n  o f  u n ex p o sed  an d  ex p o sed ), an d  p re v a le n c e  o f  A R I w as 16.2 

%  a m o n g  c h ild re n  w h o  w ere  ex p o sed  to  c o o k in g  o r h e a tin g  sm o k e  fro m  b io m ass  

c o m b u s tio n . T h e se  fin d in g s  are  v e ry  s im ila r  to  th o se  o f  s tu d y  d o n e  in  Z im b ab w e  

(M ish ra , 2 0 0 3 ). T h is  len d s  so m e  co n fid en ce  in  th e  re su lts  o b se rv e d  in  th is  study .

In  th is  s tu d y  th e  p re v a le n c e  o f  re sp ira to ry  sy m p to m s w a s  v e ry  h ig h . I lln e ss  w ith  

co u g h  in  la s t 6 w e e k s  w as rep o rted  in  6 6 .4  %  o f  c h ild ren . D u e  to  lo g ica l in c o n s is te n c y  

in  q u e s tio n n a ire , p re v a le n c e  o f  A R I in  th e  last 6 w eek s  co u ld  n o t b e  a sc e rta in ed . C o u g h  

and  p h le g m  w as re p o rte d  in  2 1 .8 %  o f  ch ild ren . W h e e z in g  w as  re p o rte d  in  2 8 .4  %  o f  

ch ild ren . T h e  h ig h e r  in c id e n c e  o f  co u g h  co u ld  b e  b ecau se  o f  se a so n a l ch an g es ; m o re  

o v e r  th e  d a ta  w e re  co lle c te d  in  co ld  w in te r  m o n th . T h e  p n e u m o n ia  w a s  re p o rte d  in  

17 .1%  o f  ch ild ren . T h e  p rev a len ce  o f  A R I w as 2 2 .4  %  in  m a le  an d  14.7 %  in  fem ale . 

A R I m o rb id ity  w a s  o b se rv e d  h ig h es t (2 4 .2 % ) in  in fan cy  p e r io d  (b e tw e e n  0-11 m o n th s) 

an d  fo u n d  d e c re a s in g  w ith  in c rea s in g  age. T h is  co u ld  be  b e c a u se  c h ild re n  at th is  age are  

m o re  lik e ly  to  b e  su sc e p tib le  to  in fec tio n s. A R I p re v a le n c e  w as seen  h ig h e r  (3 1 % ) in 

u rb an  a rea  th an  ru ra l (1 9 % ). T h is  co u ld  be  b e c a u se  o f  m o re  e n v iro n m e n ta l p o llu tio n  in  

u rb an  th an  ru ra l a rea  an d  th e re  m ay  b e  v a ria tio n  sin ce  d a ta  w a s  c o lle c te d  a t d iffe ren t 

tim e  p erio d .

Association of independent variables with ARI in last 2 weeks
N o  a sso c ia tio n  w as o b se rv ed  b e tw een  w o o d  u sed  fo r c o o k in g  o r  h e a tin g  and  

A R I.T h is  w as  s ta tis tic a lly  n o t s ig n ific an t (p -v a lu e  0 .3 0 7 ). E v en  th o u g h  s ta tis tic a lly  n o t
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s ig n if ic a n t b u t p re v a le n c e  o f  A R I w as 16 .2%  in  th e  c h ild re n  w h o  w ere  ex p o sed  to 

co o k in g  o r  h e a tin g  sm o k e . T h is  re su lt is  c o n s is te n t w ith  th e  s tu d y  d o n e  in  Z im b ab w e  

w ere  th e  p re v a le n c e  o f  A R I w as 18 %  (M ish ra , 2 0 0 3 ). T h is  fin d in g  su g g ests  tha t 

ex p o su re  to  w o o d  sm o k e  d u rin g  c o o k in g  o r  h e a tin g  w a s  a s so c ia te d  w ith  in c rea se  risk s  

o f  A R I in  y o u n g  ch ild ren . H o w ev er, ra tes  o f  A R I in  th e  la s t 2  w e e k s  w e re  so m ew h a t 

h ig h e r  in  h o m e s  th a t  u sed  w o o d  th an  in  th o se  th a t d id  n o t. T h u s, th e re  w as no 

a s so c ia tio n  o n  b io m a ss  fuel b u rn in g  w ith  v e ry  re c e n t A R I.

P re se n c e  o f  c h im n ey  w as s ta tis tic a lly  s ig n if ic a n tly  w ith  in c rea sed  A R I 

freq u en cy . (p = 0 .0 2 9 ). B u t th e re  w as a  h ig h e r ra te  o f  A R I (28 .3  % ) p re v a le n c e  w h ere  

th e re  w a s  p re se n c e  o f  ch im ney . It m ay  b e  b e c a u se  e v en  th e  b e s t im p ro v ed  b io m ass  

co o k  s to v e s  (IC s) le ak  sm o k e  in to  th e  ro o m  and  so m e  o f  th e  sm o k e  re lea sed  from  the  

c h im n e y  o u t d o o r  m ak es  its w ay  b ack  in to  th e  sam e  h o u se  o r o th e rs  (S m ith , 2000).

T h is  s tu d y  sh o w ed  red u c in g  tren d s  in  p re v a le n c e  o f  A R I w ith  in c rea s in g  age o f  

a  ch ild . T h e  s tu d y  o f  (D e te ls  et ah , 2 0 0 2 ) s ta ted  th a t m o s t o f  c h ild re n  h av e  ab o u t fo u r to  

n in e  in fe c tio n s  each  y ea r d u rin g  th e  first tw o  y ears  an d  d ro p  to  th ree  to  fo u r b y  the  

sch o o l age. A g a in , th is  o b se rv a tio n  len d s co n fid e n c e  to  th e  re su lts  o b se rv e d  in  th is  

study . T h is  s tu d y  sh o w ed  th a t p rev a len ce  o f  A R I w as m o re  in  c h ild re n  u n d e r o n e  year. 

It m a y  b e  b e c a u se  ch ild ren  at th is  age are  lik e ly  to  g e t e x p o se d  to  h ig h e r leve l o f  

c o o k in g  sm o k e  as y o u n g  ch ild ren  m o s tly  s tay  in d o o rs  w ith  th e ir  m o th e rs  w h ile  o ld e r 

c h ild re n  a re  lik e ly  to  sp en d  c o n s id e rab le  a m o u n ts  o f  tim e  o u td o o rs . T h e  p re v a le n c e  o f  

A R I w a s  h ig h e r  in  m a le  ch ild  (2 2 .4  % ) th an  fem ale  ch ild  (1 4 .7  % ). T h e  s tu d y  in  Ind ia  

fo u n d  th a t g irls  h av e  a  lo w er ra te  o f  A R I th an  b o y s  s in c e  so n s  w ere  g iv en  s tro n g
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p re fe ren c e  (M ish ra  et a l., 1997). B u t th is  w as  n o t th e  case  in  B h u tan . E v e n  so , again , 

th e re  w a s  n o  a sso c ia tio n  o f  b io m a ss  b u rn in g  w ith  re c e n t A R I in  th is  study .

N o  a s so c ia tio n  w a s  o b se rv ed  w h en  c ro w d in g  m e a su re d  b y  th e  n u m b e r o f  

c h ild re n  u n d e r  fiv e  b u t th is  w a s  n e g a tiv e ly  a sso c ia ted  w ith  in c re a se d  A R I frequency . 

T h is  s tu d y  re su lt fo u n d  h ig h e r  ra te  o f  A R I (2 1 .9 % ) in  ch ild  le ss  th a n  o n e  an d  th an  m o re  

th an  o n e  ch ild  (1 1 .7  % ). T h is  w as  m a rg in a lly  s ta tis tic a lly  s ig n if ic a n t (p -v a lu e  0 .089). 

C h ild re n  w h o se  m o th e rs  w e re  illite ra te  an d  h o u se w ife  o r  fa rm ers  h a v e  h ig h e r  freq u en cy  

o f  A R I th an  m o re  ed u c a te d  o r h ig h e r  in  o ccu p a tio n . A  p o ss ib le  e x p la n a tio n  is tha t 

i l l ite ra te  m o th e rs  m ay  b e  le ss  lik e ly  th an  m o re -e d u c a ted  m o th e rs  to  re p o rt in c id en ts  o f  

A R I a m o n g  th e ir  ch ild ren  as  s ta ted  b y  (M ish ra , 2001). ). H o w e v e r, h ig h e r  ed u ca tio n  

an d  o c c u p a tio n  w e re  a sso c ia ted  w ith  lo w er illn ess  frequency .

S m o k in g  b y  an y o n e  e v e r  w as  n o t a sso c ia ted  an d  w as n o t s ta tis tic a lly  s ig n ific an t 

(p -v a lu e  0 .7 7 4 ). L o ca tio n  w as n o t a sso c ia ted  w ith  A R I and  w a s  n o t s ta tis tic a lly  

s ig n ific a n t (p -v a lu e  0 .3 2 1 ). B u t th is  s tu d y  fo u n d  th a t A R I ra te  is h ig h e r  in  u rb an  th an  in 

ru ra l areas. T h is  m a y  b e  d u e  to  d u s ty  e n v iro n m e n t o r a ir  p o llu tio n  T o  an a ly ze  

se p a ra te ly  on  u rb an  and  ru ra l an d  A R I in  last 2 w eek s  is n o t p o ss ib le  fo r w o o d  fo r 

h e a tin g  o r co o k in g , b e c a u se  all ru ra l re s id en ts  u sed  w o o d  fo r c o o k in g  o r  h ea tin g .

Association between independent variables and cough in last six weeks
C h i-sq u a re  te s t w as  d o n e  b e tw een  w o o d  u se d  fo r c o o k in g  o r h e a tin g  and  co u g h  

in  last s ix  w eek s . It w a s  fo u n d  th a t rep o rted  p re v a le n c e  o f  co u g h  w as h ig h e r  am o n g  

ch ild ren  liv in g  in  th e  h o u se h o ld s  u s in g  b io m a ss  fuel w o o d  (7 6 .6 % ) th an  am o n g  th o se
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l iv in g  in  h o u se h o ld s  n o t u s in g  w o o d  (5 6 .6 % ). T h e  u se  o f  w o o d  fo r co o k in g , fo r h ea tin g  

an d  c o o k in g  o r  h e a tin g  w as s ig n ific a n tly  a sso c ia ted  w ith  in c re a se d  freq u en cy  o f  cough , 

(p -v a lu e  at le a s t=  0 .0 1 1 ). T h e  s tu d y  b y  N ik ie  (1 9 9 9 ) s ta ted  th a t in d o o r  p o llu tio n  has 

in f lu e n c e  o n  re sp ira to ry  sy m p to m s. T h e re  w as n o t m u c h  d iffe re n c e  in  p rev a len ce  o f  

co u g h  b y  ag e  an d  w as  n o t s ta tis tic a lly  s ig n ific an t (p -v a lu e  0 .4 3 2 ). P re v a le n c e  o f  illness  

o f  co u g h  in  last s ix  w eek s  w as h ig h e r in  c h ild re n  le ss  th an  o n e  an d  w as n eg a tiv e ly  

a s so c ia te d  an d  s ta tis tic a lly  s ig n ific a n t (p -v a lu e  0 .0 1 2 ). F u rth e r, fre q u e n c y  o f  co u g h  in  

la s t 6 w e e k s  w a s  h ig h e r  in  m a le s  th an  fem ales . T h e  p re v a le n c e  o f  co u g h  w as m o re  in  

th e  c h ild re n  w h o se  m o th e rs  w ere  illite ra te s  (7 1 .7  % ) b u t m a rg in a lly  s ig n ific an tly  

a sso c ia te d  (p -v a lu e  0 .0 9 9 ). Illn ess  w ith  co u g h  in  last six  w e e k s  w as 6 9 .9  %  in  ch ild ren  

w h o se  m o th e rs  w e re  h o u sew ife  o r fa rm ers. T h is  w as s ta tis tic a lly  s ig n ific a n t (p -v a lu e  

0 .0 4 2 ). H o w e v e r, h ig h e r  ed u ca tio n  and  o ccu p a tio n  w ere  a sso c ia te d  w ith  lo w er illness 

freq u en cy .

T h is  s tu d y  sh o w s th a t p rev a len ce  o f  co u g h  w as 77 .3  %  in  ch ild ren  w ho  are 

e x p o se d  to  p a ss iv e  sm o k in g  and  s ta tis tic a lly  s ig n ific an t (p -v a lu e 0 .0 1 2 ). T h e  f in d in g s  o f  

th is  s tu d y  su g g es t th a t p a ss iv e  sm o k in g  is an  im p o rtan t c a u se  o f  re sp ira to ry  sy m p to m s 

in  c h ild re n  u n d e r ag ed  five. T h is  fin d in g  is c o n s is te n t w ith  s tu d y  o f  N ik ie  (1999).

C o u g h  w a s  rep o rted  in  (80 .3  % ) o f  ch ild ren  in  ru ra l th an  in  u rb a n  (6 0 .7  % ). T h is  

w as  s ta tis tic a lly  s ig n ific a n t (p -v a lu e  0 .0 0 6 ). O n  b a lan ce , th e se  f in d in g s  su g g est th a t 

ex p o su re  to  w o o d  sm o k e  h as  an  ad v e rse  e ffec t on  recen t co u g h  in  ch ild ren  u n d e r 5

y ears  o ld.
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Association between independent variables and cough with sputum of any 
duration

T h e re  w e re  m a rg in a lly  s ta tis tic a lly  s ig n ific an t p o s itiv e  a s so c ia tio n s  o f  w o o d  for 

h e a tin g  an d  w o o d  fo r c o o k in g  o r h e a tin g  w ith  p re v a le n c e  o f  co u g h  an d  sp u tu m  o f  any  

d u ra tio n . U se  o f  w o o d  fo r c o o k in g  w as a lso  p o s itiv e ly  a sso c ia te d  w ith  th is  o u tco m e , b u t 

n o t s ta tis tic a lly  s ig n ifican t. P rev a len ce  o f  co u g h  and  sp u tu m  w a s  h ig h e r  in  ch ild ren  

ag ed  g ro u p  o f  12-23 m o n th s  (3 7 .2 % ) an d  th is  w as  s ta tis tic a lly  s ig n if ic a n t (p -v a lu e

0.001).

P re v a le n c e  o f  th e se  sy m p to m s d id  n o t v ary  m u c h  b y  sex  b u t freq u en cy  o f  illn ess  

w as  o b se rv e d  m o re  in  m a le  ch ild . T h e re  w as n o t m u c h  in flu en ce  o n  th is  sy m p to m  by  

m o th e r ’s e d u c a tio n  an d  o c c u p a tio n  and  s ta tis tic a lly  n o t s ig n ific a n t (p -v a lu e  0 .103  and  

0 .3 2 7  re sp ec tiv e ly ). E x p o su re  to  p a ss iv e  sm o k in g  w as n o t s ta tis tic a lly  s ig n ific a n t (p- 

v a lu e  0 .9 0 3 ). H o w ev e r, N ik ie  (1 9 9 9 ) s ta ted  th a t re sp ira to ry  sy m p to m s w ere  

s ig n if ic a n tly  m o re  c o m m o n  to p a re n ta l sm o k in g , e sp e c ia lly  co u g h  an d  p h leg m . T h is  

sy m p to m  w as m o re  in  c h ild re n  fro m  ru ra l (2 7 .9 % ) th an  u rb an  (19 .3  % ). T h is  co u ld  b e  

p o ss ib le  b e c a u se  th e  c h ild re n  w ere  e x p o se d  to  h ig h e r  lev e l o f  c o o k in g  sm o k e  in  ru ra l 

a rea  s in ce  th e  w o o d  is c o m m o n  fuel u se d  for c o o k in g  o r h ea tin g . T h a t is, u se  o f  w o o d  

w as q u ite  s tro n g ly  a sso c ia te d  w ith  u rb a n / ru ra l s ta tu s  in  th is  s tu d y  (h ig h e r  ra te  o f  w o o d  

u se  in th e  ru ra l area).

Association between independent variables and wheeze
T h ere  w as  p o s itiv e  a s so c ia tio n  b e tw e e n  w o o d  u sed  fo r c o o k in g  w ith  w h eeze . 

T h is  w as  s ta tis tic a lly  s ig n if ic a n t (p -v a lu e  0 .0 1 4 ). U se  o f  w o o d  fo r co o k in g , an d  for
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c o o k in g  o r  h ea tin g , w a s  a lso  p o s itiv e ly  a sso c ia ted  w ith  th is  o u t co m e , b u t no t 

s ig n if ic a n tly  so. A g e  d id  n o t v a ry  in  p re v a le n c e  o f  w h e e z e , h o w e v e r  th e  p re v a le n c e  w as 

m o re  in  ag e  g ro u p  o f  12-23 m o n th s . T h e  n u m b e r o f  c h ild re n  an d  g e n d e r w as n o t 

s ta tis tic a lly  s ig n ific an t. T h e  w h eeze  w as re p o rte d  h ig h e r  (3 6 .8 % ) in  c h ild re n  w h o se  

m o th e r  w e re  illite ra te  an d  th is  w as  m arg in a lly  s ta tis tic a lly  s ig n if ic a n t (p -v a lu e  0 .007). 

F u rth e r  p re v a le n c e  ra te  o f  w h eeze  w as o b se rv ed  m o re  in  c h ild re n  w h o se  m o th e r ’s w ere  

h o u se w ife  o r fa rm ers . T h is  s tu d y  re su lt fo u n d  th a t e x p o su re  to  p a ss iv e  sm o k in g  w as 

a s so c ia te d  w ith  w h e e z e  an d  w as s ta tis tic a lly  s ig n ific a n t (p -v a lu e  0 .0 1 4 ). T h is  f in d in g  

su g g es ts  th a t e x p o su re  to  w o o d  sm o k e  and  p a ss iv e  sm o k in g  h av e  an  e ffec t on  

p re v a le n c e  o f  re p o rte d  w h eeze . F u rth er, p a ss iv e  in h a la tio n  o f  sm o k e  m ig h t h av e  a 

d ire c t in f la m m a to ry  e ffec t on  a ir m u co sa  o r in c rea se  su sc e p tib ility  to  in fe c tio n  (L ux  et 

a l., 2 0 0 0 ). T h e  p re v a le n c e  w as m u ch  h ig h e r (3 8 .7 % ) a m o n g  ch ild ren  ex p o sed  to 

p a ss iv e  sm o k in g  th an  a m o n g  ch ild ren  n o t ex p o sed  (2 2 .8 % ). T h e  fin d in g s  o f  th is  s tu d y  

su g g es t th a t sm o k in g  h av e  an  e ffec t on  p re v a le n c e  o f  w h eeze . A  s tu d y  (L u x  et al., 

2 0 0 0 ) s ta ted  th a t th e re  is s tro n g  ev id en ce  th a t c ig a re tte  sm o k e  e x p o su re  is an  im p o rtan t 

c a u se  o f  w h eeze .

T h is  s tu d y  re su lts  fo u n d  th a t th e  p rev a len ce  w as h ig h e r  in  ru ra l (3 9 .3 % ) th an  

u rb an  (2 4 .0 % ) an d  s ta tis tic a lly  s ig n ific an t (p -v a lu e  0 .0 2 5 ). A g a in , th is  m ay  re fle c t the  

a sso c ia tio n  o f  w o o d  use  w ith  ru ra l sta tus. In deed , in  th is  s tu d y  it is d iff ic u lt to  sep a ra te  

th e  re sp ira to ry  e ffec ts  o f  w o o d  use  w ith  u rb an /ru ra l s ta tu s
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2. Conclusion
T h e  re su lts  o f  th is  s tu d y  sh o w  th a t ev en  th o u g h  e x p o su re  to  w o o d  sm o k e  is n o t 

s ta tis tic a lly  s ig n if ic a n tly  a sso c ia ted  w ith  A R I in  th e  last 2 w eek s , th e  p re v a le n c e  ra te  o f  

A R I is c o n s is te n t w ith  th e  s tu d y  d o n e  in  Z im b ab w e . T h e  s tu d y  sh o w ed  th a t am o n g  

c h ild re n , w h o  w e re  ex p o sed  to  w o o d  sm o k e , th e re  is an  in c re a se d  r isk  o f  A R I. T h e  

re p o rte d  p re v a le n c e  o f  A R I w as h ig h e r  in  m a le  ch ild  th an  fem ale  ch ild . T h is  len d s  so m e 

c o n fid e n c e  in  th e  re su lts  o b se rv ed  in  th is  study .

In  th is  s tu d y  th e  p re v a le n c e  o f  re sp ira to ry  sy m p to m s is v e ry  h igh . T h is  re su lt 

sh o w s th a t a m o n g  th e  re sp ira to ry  c o n d itio n s , co u g h  an d  w h e e z e  are  c o m m o n  illn ess  

th a t ch ild ren  u n d e r  ag e  fiv e  are  su ffe rin g  from . T h e  f in d in g s  from  th is  s tu d y  su g g es t 

tha t a m o n g  risk  fac to rs  w o o d  u sed  fo r c o o k in g  o r h ea tin g  and  p a ss iv e  sm o k in g  m ay  be  

th e  r isk  fac to rs  fo r o cc u rre n ce  o f  re sp ira to ry  illn ess. T h ese  f in d in g s  su g g e s t tha t 

ex p o su re  to  w o o d s  sm o k e  and  p a ss iv e  sm o k in g  is an  im p o rtan t c a u se  o f  re sp ira to ry  

sy m p to m s. G eo g ra p h ic a l lo ca tio n s  h av e  in d e p e n d e n t e ffec ts  on  th e  p re v a le n c e  on  

re sp ira to ry  c o n d itio n s . T h is  re su lt su g g ests  th a t re sp ira to ry  sy m p to m s p re v a le n c e  

(a lth o u g h  n o t A R I in  th e  last 2 w eek s) is m ay  b e  re la ted  to  th e  fuel u sed  fo r c o o k in g  o r 

h e a tin g  and  sm o k in g  as w ell as p a ss iv e  sm o k in g . A s m e n tio n e d  ab o v e , it is d iff ic u lt to  

se p a ra te  e ffec ts  o f  w o o d  u sed  an d  u rb an /ru ra l sta tu s.

T h e re  a re  sev e ra l fac to rs  th a t co u ld  a ffec t th e  v a lid ity  o f  th is  c o n c lu s io n . F uel 

ty p e  is n o t an  id ea l m e a su re  o f  ex p o su re  and  rep o rts  o f  re sp ira to ry  d iso rd e rs  b y  m o th e rs  

m ay  n o t as a cc u ra te  as c lin ica l m easu re s  o f  th e  d iseases . T h e re  m ay  b e  p o ss ib ility  o f  

u n d e rrep o rtin g  d u e  to  lack  o f  aw aren ess  th a t ch ild ren  h ad  th e  d ise a se  d u rin g  th e  tw o -
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w e e k  re fe ren c e  p e rio d . T h e  211 ch ild ren  in c lu d ed  in  an a ly s is  re p re se n te d  o n ly  180 

m o th e rs . T h e re  m a y  b e  in fo rm a tio n  b ia s  c o m in g  from  so m e  m o th e rs  a n sw e rin g  the  

q u e s tio n n a ire  fo r >1 ch ild . A lso , tw o  w eek s  is sh o rt tim e  an d  f re q u e n c y  o f  A R I m ay  

w e ll v a ry  c o n s id e ra b ly  w ith  d iffe re n t tw o -w e e k s  ca le n d a r p e rio d s . F u rth e rm o re , in  th is  

s tu d y  th e  in te rv iew s  fo r u rb an  an d  ru ra l m o th e rs  w e re  n o t c o n d u c te d  at th e  sam e  tim e, 

so th e  p re c e d in g  tw o  w eek s  w e re  n o t id en tic a l fo r th e se  tw o  g ro u p s. A s m en tio n e d  

ab o v e , u se  o f  w o o d  an d  u rb an /ru ra l s ta tu s  a re  n o t in d e p e n d e n t in  th is  s tu d y  ( th e re  w as 

c o n s id e ra b ly  m o re  u se  o f  w o o d  in  ru ra l a rea). T h is  m ay  h av e  a ffec ted  th e  re lia b ility  o f  

th e  A R I m e tric  as a te s t o f  re sp ira to ry  e ffec ts  o f  b io m a ss  fuel u se  in  th is  study .

In c o n c lu s io n , th is  s tu d y  found  th a t e x p o su re  to  w o o d  sm o k e  an d  p a ss iv e  

sm o k in g  w ere  o fte n  a sso c ia ted  w ith  freq u en cy  o f  re sp ira to ry  sy m p to m s. T h is  re su lt 

p ro v id e s  su p p o rt fo r th e  h y p o th es is  th a t u se  o f  b io m a ss  fuel (w o o d ) fo r c o o k in g  o r 

h e a tin g  is a sso c ia ted  w ith  in c rea sed  risk  o f  re sp ira to ry  sy m p to m s a m o n g  c h ild re n  u n d e r 

5 y ears  o f  age, b u t n o t v e ry  recen t A R I. O v era ll, th e  o b se rv e d  a sso c ia tio n  o f  w o o d  

sm o k e  ex p o su re  w ith  re sp ira to ry  d iso rd e rs  w as lim ited  an d  ra th e r in c o n s is te n t, so it 

w o u ld  n o t b e  a p p ro p ria te  to  co n c lu d e  th a t th e  m a in  re se a rch  h y p o th e s is  w as  co n firm ed . 

A t th e  sam e  tim e , th e se  re su lts  ra ise  su sp ic io n  tha t b io m a ss  sm o k e  e x p o su re  is h a rm fu l 

to  re sp ira to ry  h ea lth  in  B h u tan , and  th is  ju s tify  fu rth e r re se a rch  on  th is  top ic .
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3. Recommendations
1. F u rth e r  s tu d ie s  are  req u ired  e v en  in  o th e r  ag e  g ro u p s  w h e re  p e o p le  u se  

w o o d  fu e l fo r c o o k in g  o r  h e a tin g  to  see  th e  e ffec ts  in  re sp ira to ry  illn e ss  and  

th e ir  p rev a len ce .

2. U s in g  re su lts  o f  th is  s tu d y  th e  A R I p ro g ra m  in  B h u ta n  can  p la n  o u t 

s tra teg ie s  fo r ad d itio n a l in te rv e n tio n  (fo r  e.g . e d u c a tin g  m o th e rs  to  p ro tec t 

th e ir  y o u n g  ch ild  fro m  p o llu tio n , e ith e r b y  p la c in g  th e  ch ild  aw ay  fro m  th e  

k itc h e n  o r re lo c a tin g  co o k in g  p lace ) so  th a t th e  p re v a le n c e  o f  A R I, a  le ad in g  

ca u se  o f  m o rb id ity , co u ld  b e  b ro u g h t d ow n .

3. F u rth e r  s tu d ies  in  fu tu re  sh o u ld  u se  c lin ica l m e a su re s  in  ad d itio n  to  tak in g  

h is to ry  fro m  m o th e rs  fo r p re v a le n c e  o f  A R I.F u rth e r  a d irec t m e a su re  o f  

sm o k e  e x p o su re  co u ld  h e lp  to  fu rth e r su b s ta n tia te  th e  o u tco m e .

4. It co u ld  b e  u sefu l to  an a ly ze  th e  re su lts  o f  th is  s tu d y  w ith  m u ltiv a r ia b le  

m e th o d s  (e .g ., lo g is tic  reg re ss io n  m o d e ls  o r  ran d o m  e ffec ts  m e th o d s

5. It w o u ld  b e  d e s irab le  to  s tu d y  h e a lth  b e n e fits  o f  in d o o r  a ir  p o llu tio n  

red u c tio n .

6. It w o u ld  be  d e s irab le  to  c o m p are  th e  p re se n t re su lts  to  th o se  o f  an a ly se s  tha t 

in c lu d e  o n ly  o n e  ch ild  p e r  m o th e r  (to ta l 180 ch ild ren ). U n fo rtu n a te ly , th is  

w a s  n o t p o ss ib le  in  th e  p re se n t s tudy , b e c a u se  in d iv id u a l m o th e rs ’ 

in fo rm a tio n  w as n o t lin k ed  to  c h ild re n ’s in fo rm a tio n  in  th e  an a ly tica l

da tase t.
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4. Limitations of the Study
1. S in ce  th e  d e s ig n  fo r d a ta  c o lle c tio n  w as  c ro ss  se c tio n a l s tu d y , th e  find ings 

m e a su re s  th e  ex p o su re  and  e ffec ts  at sam e  tim e  n o t o v e r  th e  tim e.

2. In fo rm a tio n  o n  A R I an d  o th e r  re sp ira to ry  d iso rd e rs  is  b a se d  o n  m o th e r’s 

re p o rts  an d  no  c lin ica l m e a su re m e n ts  w e re  u n d e r  tak en . S m o k e  ex p o su re  

w as  a sc e r ta in ed  fro m  th e  ty p e  o f  fu e l u se d  fo r c o o k in g  an d  h e a tin g  an d  no t 

b y  d ire c t m easu rem en t.

3. D a ta  w as  c o lle c te d  in  v e ry  c o ld  sea so n  an d  c o lle c te d  in  d iffe re n t tim e  

b e tw e e n  u rb an  an d  ru ral. A s m e n tio n e d  ab o v e , th is  m ig h t w e ll te n d  to  lim it 

th e  v a lid ity  o f  A R I in  th e  last 2 w eek s  as a te s t o f  re sp ira to ry  e ffec ts  o f  

w o o d  use

4. E x p o su re  to  p a ss iv e  sm o k in g  w a s  b a sed  o n  w h e th e r  th e  fam ily  m em b er 

sm o k e d  o r n o t an d  th e  h is to ry  d id  n o t in c lu d e  th e  q u a n tity  o f  c ig a re tte s  

sm o k e d  in  in s id e  th e  h ouse .

5. M u ltiv a r ia b le  an a ly sis  w o u ld  b e  n eed ed  to  a sse ss  th e  re la tiv e  im p ac t o f  

b io m a ss  b u rn in g  and  o th e r fac to rs  o n  re sp ira to ry  p ro b le m s  in  ch ild ren . 

T h e se  ac to rs  in c lu d e  p a ss iv e  sm o k in g , so c io e c o n o m ic  s itu a tio n , and  

u rb a n /ru ra l s ta tu s

6. T h e re  m ay  b e  in fo rm a tio n  b ia s  from  so m e  m o th e r ’s w ith  >1 ch ild

a n sw e rin g  sam e  q u es tio n n a ire .
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