
GENETICS AND ENVIRONMENTAL RISK TACTORS
ASSOCIATED WITH ASTHMA IN SCHOOLCHILDREN

Abdulbar i  Bener PhD MFPHM PP55 (1) ,
lbrahim A. Janahi MD FACP (2), 4;1ysd Sabba6 lyp (3)

SUMMARV:
Obiectives: The objective of this study wasto investigate the genetic and environmental risk factors associated with asth-

ma among Qatar i  school  ch i ldren aged 6-12 years .
Design: A cross-sectional study was performed. The International study of asthma and al lergies in chi ldhood (ISAAC) and

some addit ional questionnaires were used to col lect the data of the school chi ldren between Feb 2003 and Feb 2004.
Sett ing: Government primary schools in the State of Oatar.
Subiects: A mult istage sampling design was used and a representative sample of 3500 chi ldren were targeted for this study.

Of  these,3204parents  (91 .6%l  o f  the ch i ldren agreed to  par t ic ipate  in  th is  s tudy.
Resul ts :  Of  theto ta l  s tudy sample 3204 school  ch i ldren l iv ing in  urban and semi  urban areas,  51.9% were boys and 48.1o/o

g i r ls .  Thei r  mean age was 8.92x.1.89.  The popula t ion sample had a h igh preva lence ra te  o f  as thma (19.8%) and a l lerg ic  rh in i -
t is  30.3%. The f requency of  as thma,  a l lerg ic  rh in i t is  and eczema among parents  re f lec ted the same pat tern as that  seen in  the
ch i ldren.  Env i ronmenta l  r isk  fac tors  assoc ia ted wi th  asthma were pets  a t  home,  a l lerg ic  to  cer ta in  food or  medic ine,  smoking
his tory  among parents  or  e lder  s ib l ings (p<0.0001) .  A s tepwise log is t ic  regress ion analys is  resu l ts  showed that  a l le rg ic  to  food
and medic ine,  h is tory  o f  as thma in  fa ther ,  mother ,  s ib l ings and asthma in  second degree re la t ives and smoking habi t  o f  fa ther
were s ign i f icant  pred ic tors  for  as thma af ter  ad just ing age and sex and other  confounding covar ia tes in  the model .

Conclusion: The present study revealed that the family history of asthma contr ibuted more to chi ldhood asthma than indoor
and outdoor  env i ronmenta l  fac tors .  Boys were found more asthmat ic  than g i r ls .  The resu l ts  o f  th is  s tudy suppor t  the hypo-
thes is  that  asthma is  a  mul t i - fac tor ia l  d isease re la ted to  both fami l ia l  and env i ronmenta l  in f luences.
Key-words: Asthma - Al lergic rhinit is - Parental asthma - Genetics, Environment. Children.

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

a t o p i c ,  6 , 8 , 1 0 - 1 1 ,  i f  t h e  c h i l d  i s  e x p o s e d  t o  s p e c i f i c

a l l e r g e n s  i n  t h e  e n v i r o n m e n t  1 8 ,  1 2 - 1 5 ) .  a n d  i f  t h e

c h i l d  h a s  p a r e n t s  w i t h  a s t h m a  o r  a t o p y  ( 6 ,  8 ,  1 6 - 1 9 ) .

T h e  e n v i r o n m e n t a l  f a c t o r s  r e s p o n s i b l e  f o r  a s t h m a

a  r e  n o t  w e l l  u  n d e r s t o o d ,  b u t  c h a n g e s  i n  l i f e s t y l e

l e a d i n g  t o  c h a n g e s  i n  i m m e d i a t e  e n v i r o n m e n t  m a y

have  an  adve rse  e f f ec t  on  t he  p reva lence  o f  as th -

m a  ( 1 0 ) .  O p i n i o n s  d i f f e r  a s  t o  t h e  e x t e n t  o f  w h i c h

e n v i r o n m e n t a l  f a c t o r s  a f f e c t  t h e  p r e v a l e n c e  a n d

o u t - c o m e  o f  a s t h m a .  I n c r e a s e d  s e n s i t i z a t i o n  t o

i n h a l e d  a l l e r g e n s  p r e s e n t  i n  h o u s e  d u s t ,  c a r  f u r ,

a n d  g r a s s  p o l l e n  h a s  b e e n  c i t e d  a s  t h e  r e a s o n  f o r

t h e  i n c r e a s e d  p r e v a l e n c e  o f  a s t h m a  ( 1 2 - 1 5 , 2 0 ) .  A n

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

t a n d  t h e  g e n e t i c  a n d  e n v i r o n m e n t a l  t r i g g e r s  f o r

a s t h m a  a n d  t h e  f a c t o r s  t h a t  l e a d  t o  v a r i a t i o n s  i n  i t s

n a t u r a l  h i s t o r y .

IIUTRODUGTIOIU

s t h m a  i s  o n e  o f  t h e  m o s t  c o m m o n  d i s o r d e r s
i n  c h i l d h o o d  ( 1 - 2 l ' .  A c c u m u l a t i n g  e v i d e n c e
i n d i c a t e s  t h a t  a s t h m a  i s  b e c o m i n q  i n c r e a s i n -

g l y  c o m m o n  ( 1 - 4 )  a n d  i s  t h e  m o s t  c o m m o n  c h r o n i c
i l l n e s s  o f  c h i l d h o o d  a n d  t h e r e  i s  a  w i d e  c o n s e n s u s
t h a t  a s t h m a  a n d  a l l e r g i e s  h a v e  b e c o m e  m o r e  p r e v a -

l e n t  a m o n g  c h i l d r e n ,  e s p e c i a l l y  i n  d e v e l o p e d  s o c i e -
t i e s  1 - 6 .  T h e  p r e v a l e n c e  o f  a s t h m a  a n d  a l l e r g i e s  r n
s o m e  w e s t e r n  c o u n t r i e s  h a s  r e a c h e d  a l a r m i n g  p r o -
p o r t i o n s ,  a f f e c t i n g  m o r e  t h a n  o n e - t h i r d  o f  c h i l d r e n
w i t h i n  t h e  g e n e r a l  p o p u l a t i o n  1 - 9 .  A  c h i l d ' s  c h a n c e  o f
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The ob ject ive o f  th is  s tudy was to  invest igate  the

fam i l i a l  and  env i ronmen ta l  r i s k  f ac to r s  assoc ia ted

w i th  as thma  among  Oa ta r i  s choo l  ch i l d ren  aged

6 -12  yea rs .

SUBJEGTS AND METHODS

The schoo l  ch i ld ren  s tud ied  were  the  sub jec ts  o f  a

cross-sect ional  populat ion study conducted in both

urban and semi urban areas of  the State of  oatar.  The

study was performed between February 2003 and

February  2004.  The per iod  inc luded the  t ime taken to

recrui t  students and interview their  parents at  a

conven ien t  t im ing .

The methods  inc luded a  se l f -admin is te red  ques t ion-

na i re  to  paren ts .  We have op ted  and used the

ln te rna t iona l  s tudy  o f  as thma and a l le rg ies  in  ch i ld -

hood ( ISAAC)  ques t ionna i res  and o ther  (10 ,  17)  s tan-

dard ised ques t ionna i re  to  de termine the  preva lence

of  as thma.  The ques t ionna i re  was t rans la ted  in  Arab ic

by a professional  t ranslator.  A t ranslated Arabic ver-

s ion  o f  the  ques t ionna i re  was rev ised by  a  b i l ingua l

consu l tan t ,  A l le rg is t  and a  Pu lmonary  phys ic ian ,  and

then back  t rans la ted  by  a  b i l ingua l  phys ic ian  who was

unfami l ia r  w i th  the  or ig ina l  Eng l ish  vers ion .  The sur -

vey instrument was tested on 100 randomly selected

ch i ld ren  s tudy ing  in  d i f fe ren t  schoo ls  and va l ida ted  in

this way. Both t ranslators made necessary correct ions

af te r  cons ider ing  the  minor  d i f fe rences  tha t  had

occur red .

T h e  s t u d y  s a m p l e  i n c l u d e d  c h i l d r e n  a g e d  6 - 1 2  y e a r s

u s i n g  a  m u l t i s t a g e  c l u s t e r  s a m p l i n g  t e c h n i q u e '  T h e r e

are  104 schoo ls  in  21  d is t r i c ts  w i th  56  schoo ls  fo r  boys

and 48  fo r  g i r l s .  ou t  o f  these,  30  schoo ls  were  se lec-

ted which have major i ty of  o.atar i  nat ional  students '

Aga in ,  we have d iv ided these schoo ls  in  equa l  p ro-

por t ion  fo r  boys  and g i r l s .  s im i la r ly ,  the  c lassrooms

and schoo l  ch i ld ren  were  se lec ted  in  the  second and

th i rd  s tages  us ing  the  same s imp le  random sampl ing

procedure that resul ted in the select ion of  students.

The ques t ionna i re  w i th  a  le t te r  o f  exp lanat ion  was

distr ibuted to parents of  3500 Oatar i  school  chi ldren

l i v ing  in  e i ther  u rban or  semi  u rban areas  o f  the  Sta te

o f  oa tar .  In fo rmat ion  was ob ta ined on  ind iv idua l

schoo l  ch i ld ren  and a lso  on  the i r  re la ted  s ib l ing  and

f i rst  degree relat ives.  Both or ei ther of  the parents of

each ch i ld  were  in te rv iewed by  t ra ined nurses  or  phy-

s i c i a n . O u t o f p a r e n t s o f 3 5 0 0 c h i l d r e n , o n l y 3 2 0 4
(91.5%)  gave the i r  consent  fo r  the  s tudy '

The ques t ions  concern ing  the  d iagnos is  o f  as thma

W e r e . ' H a s t h e c h i l d e v e r b e e n d i a g n o s e d a s h a v i n g
asthma by a doctor?",  "what was the age at  which

a s t h m a  w a s  f i r s t  d i a g n o s e d ?  a ' =  ' . s  " - :

needed t rea tment  o r  hosp i ta l  ad î -  s :  :  -  I  -

m a ? " .  A s t h m a  w a s  d e f i n e d  a s  a  P c s :  ' :

t w o  o u t  o f  t h e  t h r e e  q u e s t i o n s  r e l a t e o  : :  : :  ' - ' - ' '  -  ? -

gnosed as thma,  as thma t rea tment  and ad ' - -  - : :  :  -  - :

hosp i ta l  fo r  as thma.  The d iagnos is  o f  A l le rg ic  r -  -  :  :

was  based on  these ques t ions '  Has  your  ch i ld  e ' "e '

h a d a p r o b | e m w i t h s n e e z i n g o r b | o c k e d n o s e d u r i n g
the  las t  s ix  months? When he/she d id  no t  have a  co ld

o r f l u ? H a s y o u r c h i l d e v e r h a d H a y f e v e r ? T h e q u e s -
t ions  concern ing  the  d iagnos is  o f  eczema were  as  fo l -

| o w s H a s y o u r c h i | d e v e r h a d a n i t c h y r a s h t h a t w a s
coming and go ing  fo r  a t  leas t  6  months? Has your

ch i ld  ever  had eczema? The ques t ionna i re  a lso  inc lu -

d e d  t h e  d i a g n o s i s  o f  s i m i l a r  c o n d i t i o n s  a m o n g

parents and f i rst  degree relat ives Q-5,10) '

F i s h e r e x a c t a n d c h i - s q u a r e t e s t s W e r e p e r f o r m e d t o
ascertain the associat ion between two or more cate-

gor ica l  var iab les .  The re la t i ve  r i sk  and i t s  con f idence

in te rva l  were  ob ta ined us ing  Mante l -Haensze l  tes t '

Stepwise logist ic regression was used to adjust  for

potent ia l  confounders and to rank factors (determi-

nants )  fo r  as thma in  o rder  o f  impor tance '  P<0 '05  was

cons idered as  the  cu t -o f f  va lue  fo r  s ign i f i cance '

RESULTS

The study based on the sample parents of  3204

chi ldren with 51 '9o/o males and 48'1% females'  The

age range o f  the  ch i ld ren  s tud ied  was 6-12  years  w i th

a  mean and s tandard  dev ia t ion  or  8 .92  t  1 .89  years .  o f

the  s tud ied  sub jec ts  ,972 ch i ld ren  had a l le rg ic  rh in i t i s

( 3 0 . 3 o o )  a n d  7 2 1  c h i l d r e n  w i t h  e c z e m a  { 2 2 ' 5 % ) '

The resu l ts  show tha t  the  popu la t ion  sample  has  a

h i g h p r e v a I e n c e r a t e o f b r o n c h i a I a s t h m a ( 1 9 ' 8 % )
6 3 5 3 2 0 4 . A | | e r g i c r h i n i t i s W a S m o r e f r e q u e n t | y s e e n
i n s c h o o l c h i I d r e n . T h e p r e v a I e n c e o f a s t h m a , a | | e r g i c
r h i n i t i s  a n d  e c z e m a  a m o n g  p a r e n t s  a n d  s i b l i n g s

re f lec ted  the  same pat te rn  aS Seen in  s tudy  group

( tab le  1 ) .  Preva lence ra te  o f  as thma tended to  be

h igher  in  s ib l ings  than in  paren ts  and the  d i f fe rence

was s ta t i s t i ca l l y  s ign i f i can t '  (p<0 '001) '  There  were  s ta -

t i s t i ca l  s ign i f i can t  d i f fe rences  be tween as thmat ic  and

non as thmat ic  in  the  fami ly  h is to ry  o f  as thma in

p a r e n t s  ( p < 0 . 0 0 1 ) ;  s i b l i n g s  ( p < 0 ' 0 0 1 ) ;  a n d  c l o s e  r e l a -

t i v e s  ( p < 0 . 0 0 1 ) '

Tab le  2 .  shows the  env i ronmenta l  r i sk  fac to rs  asso-

c ia ted  w i th  as thma in  oa tar i  schoo l  ch i ld ren .  These

fac tors  a re  pe ts  a t  home,  a l le rg ic  to  food (banana '

tomato ,  f i sh ,  egg,  s t rawber ry  and egg) ,  a l le rg ic  to

m e d i c i n e  ( a n t i b i o t i c  o r  p e n i c i l l i n )  a n d  s m o k i n g  h a b i t

of  father.  The relat ive r isk and 95% conf idence interval
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Variables Asthmat ic NonAsthmat ic
n=635 n=2569
n ( % )  n ( % )

RR and 95% I P Value
cl

i nqlhqq i "tpioffil
: |ll-elqjq rfjnitte r .!61!-29.91
i  Eczema ì  226(35.6)
l -HÈiói tà-óng".  

" . : " '

close relatives- - 
,A;{[;,e-",,". "" f"", 6os] I
A l l e r g i c r h i n i t i s  1 S 9 ( 2 9 . 8 )
Eczema

1 . 0 0
1 . 0 ( 0 . 8 - 1 . 2 )  N S
0.8(0 .6-0 .9)  0 .001

. ' , - ! - - -  . . .  . ,

l

" - i ' -  - "  -

i , - . " . . "
, 1 . 9 ( 1 . 7 - 2 . 2 1  < 0 . 0 0 1

., . 7*19Q!^:81
I - 7,9-Zf?9,51

i lo97f 4?:7)-

I r zqti48,ói"*
,  1335(52.0)

Asthma

, Allg,qgic rhinit ig
Eczema

Mother
Asthma

A|egsic thinjlis
Eczema

i-sibai";' hi'i;;t

- r 1iria.+i
i _r"61(2:51{1
: 112117.61- ; - - " " " - . " - . . - ' -
:..,.,.._-."
,13 ,9qJ . :e l
1 

'!70!26,8)

1 122(19.21

172(6 .71
402(:!5:6)
3:24(12.6',).

i+o1o,ij
426(16.6)

;  2 ,3_(1,9_.2 .11
11 :6 - (1 , { -1 ,91
, 1 . 4 ( 1 . 1 - 1 . 6 )

, <0:0,0J
i  <0.001
j  -  -  . ,  . ,  , . . , . . . . . ,  . ,  -  . .  . . . .

r <0.001

76-8_l?e.91
3il{"r9,91.
7 1 1 1 2 7  . 7 1

Asthmat ic NonAsthmat ic;
n=635 n-2569
n ( % l  n ( % l

i  
-  - : ' _

, 2 . 1 ( 1 . 8 - 2 . 4 1  < 0 . 0 0 1

r  1 . 6 ( 1 . 4 - 1 . 9 )  i  < 0 . 0 0 1

.  1 . 4 ( 1 . 2 - 1 . 6 1  I  < 0 . 0 0 1

, 3.0(2.6-3.5) i  <0.001

.  1 . 8 ( 1 . 5 - 2 . 1 1  I  < 0 . 0 0 1
:  1 . 3 (  1 . 2 - 1 . 5 1  I  < O . O 0 t

i
ò35ià6-ii 

- 
i z.iù.rt:r,ài-i-.o.0òr

. ' . ' -  - ' - i  -

+76(.!8-:51 : 1 :6{1:1:1:el, 10-,0_01
662(25.81  :1 .2 (1 .0 -1 .4 )  ,  0 .023192(30.21

Table 1 :  Occurrence of  as thma,  a l lerg ic  rh in i t is  and eczema among f i rs t -degree re la t ives
o f  ch i l d ren  who  have  as thmax .
*  The Mante l -Haenszel  tes t  was per formed to  determine s ign i f icance d i f ferences and to
obta in  re la t ive r isk  (RR) and 95% conf idence in terva l  (C l ) .
NS=N ot -s ig  n  i f  ica  n t .

r Variables RR and gSVo i P Value
Cl '

l!i!gt$ s:..r.tv:ÀriOql:iil|;!i]|!w j4ts;4È&e.l@$rLtutrlffi$lw

Pets at home
Allergic to

Food
Medic ine

Smoking history
Father
wtòitrer
Bro the r

b m o K e r  r n
the  same  room

132f ?,0:q)
391-6:l I

?_?"1(35r9_l i
23(3.6) l
19(3.0)

3 1 { 4 . 9 )

i l i

216(8.41 2.2(1.8-2.51 <0.001
4 8 ( 1 . 9 )  i 2 . 3 ( 1 . 8 - 3 . 0 )  t < 0 . 0 0 1' :

6es(26.01 r r .s i ì .2- io i  , .Ò.oor-ll.gii,sj_ 
. "I 0rai0:6-î:ri -i o.à+zt

e1 !3 :51  i 0 :e !0 :6 -1 ,31  ]0 .4e5 r

8 0 ( 3 . 1 )  1 . 4 ( 1 . 1 - 1 . 9 )  0 . 0 2 9

T a b l e  2 :  E n v i r o n m e n t a l  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  a s t h m a  i n  s c h o o l  c h i l d r e n * .
*  T h e  M a n t e l - H a e n s z e l t e s t  w a s  p e r f o r m e d  t o  d e t e r m i n e  s i q n i f i c a n c e  d i f f e r e n c e s  a n d  t o
o b t a i n  r e l a t i v e  r i s k  ( R R )  a n d  9 5 %  c o n f i d e n c e  i n t e r v a l  ( C l ) .
t  N o t  s i g n i f i c a n t .
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of  as thma wi th  these exposures  are  a lso  presented  in

tab le  2 .  A l le rg ic  to  food and med ic ine  was more  com-

mon among as thmat ic  than non as thmat ic  sub jec ts
(p<0.001) .  As thma was more  common among sub-
jec ts  who had a  smoker  in  the  same room (p=0.029)

and fa ther  o f  the  ch i ld  was smok ing  (p<0.001) .

Fami l ies  were  d iv ided accord ing  to  the  number  o f

chi ldren in table 3.  l t  was found that 42'4o/o (1711403\

o f  e i ther  paren t  had as thma i f  more  than one ch i ld

was affected and 233% (541232\ of either parent had

as thma in  those fami l ies  in  wh ich  on ly  one ch i ld  was

affected. This di f ference was stat ist ical ly s igni f icant
( p < 0 . 0 0 1 ) .

A stepwise logist ic regression analysis resul ts sho-

wed tha t  a l le rg ic  to  food,  a l le rg ic  to  med ic ine ,  h is to ry

of asthma in father,  mother,  s ib l ings,  second degree

No.  o f  fami l ies
with at least

one affected child

re la t i ves  and smok ing  hab i t  o f  fa ther  were  s ign i f i can t

predictors for  asthma af ter adjust ing age and sex and

other  confound ing  covar ia tes  in  the  mode l  ( tab le  4 ) .

IDTSGUSSTON

Our  f ind ings  suppor t  the  hypothes is  tha t  as thma is  a

mul t i - fac to r ia l  d isease re la ted  to  bo th  env i ronmenta l
( 1 2 - 1 5 , 2 0 )  a n d  f a m i l i a l  i n f l u e n c e s  ( 1 0 - 1 1  ,  1 6 - 1 9 ) '  T h e

re la t i ve  cont r ibu t ion  o f  genet ic  and env i ronmenta l

factors are not yet  c lear.  However,  our resul ts of

h igher  p reva lence o f  as thma among o f fspr ing  o f

parents  w i th  a l le rg ic  resp i ra to r  d iseases  s t rong ly  sup-

por t  the  hypothes is  tha t  as thma is  inher i ted ,  as  repor -

ted  prev ious ly  (16-19) .  The f ind ing  o f  the  occur rence

of  as thma,  a l le rg ic  rh in i t i s  and eczema in  the  parents

and o f  as thma in  the i r  ch i ld ren  suggest  tha t  these

Fami ly  s ize

v

1
2

3
4

5
6
7
8

2s ìgg
8b ì sor
rc7 | 427
112 I 565

112 : 477

No.  o f  fami l ies
i with one affected
;ch i ld  and s ta tus  in  Parent
!

Pare$.
3
3
6
6
1 0

6
8
I
4
54

I No, of  fami l ies wi th l
i more than one affected l
:  chi ld and status in parent

Child i Parent

4
1 5

5 1
75
70

70
45
29
44
403 1 171

0.0001 :

1 4
34
32
42
42
28282

121
260

2569

73
44

r * * ì : 9  - ,  6 2
I

635

1 5
1 8

232

Table 3:  Af fected chi ldren according to the number of  chi ldren in the fami ly and chi ldren af fected in the fami ly '

i fii"p"ndent Variabtes Retative éSin I 
o - t"f""

: Risk Confidence significance
ì lnterval

ffi r$j -_ i*€J-iîi@ w]w:é* : r|fflss'.*h

I

ì  Al tergic to food 2.161 (1.641-2.846) 0.0001
f----**---'-

I  A t te rg ic  to  med ic ine  2 .905 (1  .736-4 .861 )  0 .0001

i  Fattrer asthmat ic 
' ,  2.332 (1 '763-3.085) 0 '0001

I degree relative

I  Father smoking

0.0001

1.623 (1.318-1.999)  i  0 .0001 ,
- :--

1 .4A2 (1.145-1.717l '  \  0 .001

Table 4 :  Genet ic  and env i ronmenta l  r is t  tac tors  assoc ia ted wi th  asthma

as est imated by s tepwise log is t ic  regress ion analys is '
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d i seases  sha re  a  common  gene t i c  de fec t .  The  asso -
c i a t i on  o f  as thma ,  a l l e rg i c  r h i n i t i s ,  i n  t he  same  pa t i en t
has  been  repo r ted  i n  o the r  s tud ies  (6 ,  8 ,  10 -11 ,  16 -19 ) .

The  exac t  mode  o f  gene t i c  i nhe r i t ance  o r  t r ansm is -
s i on  f o r  as thma  i s  s t i l l  unknown .  A  s tudy  (10 ,  17 )  sho -
wed  tha t  ch i l d ren  who  have  one  pa ren t  w i t h  as thma
have  abou t  a  25To  chance  o f  deve lop ing  as thma  and
tha t  a  ch i l d  whose  mo the r  and  f a the r  have  as thma
have  a  50%.  chance  o f  deve lop ing  as thma .  The  gene -
t i c s  o f  basa l  t o ta l  se rum lgE  l eve l s  was  i nves t i ga ted  i n
2 7 8  i n d i v i d u a l s  b y  M e y e r s  ( 2 1 ) .  T h e i r  r e s u l t  s u g g e s t
t ha t  a  ma jo r  gene  fo r  l gE  l eve l s  appea rs  t o  be  i nde -
p e n d e n t  o f  a n y  s i m i l a r  l o c u s  c o n t r o l l i n g  a t o p y ,
Cookson  (6 )  showed  tha t  s i b l i ng  pa i r s  a f f ec ted  by
a t o p y  s h a r e d  t h e  m a t e r n a l  1 1 q 1 3  a l l e l e  i n  6 2 o t o  o f  t h e
cases ,  whe reas  on l y  46ok  o f  t he  pa te rna l l y  de r i ved
a l l e l e s  w e r e  s h a r e d .  T h e  s h a r e d  m a t e r n a l  a l l e l e  d i f f e -
red  s i gn i f i can t l y  ( p=0 .001 ) f rom the  expec ted  d i s t r i bu -
t i on ,  whe reas  pa te rna l l y  c i e r i ved  a l l e l es  we re  no t
s ign i f icant ly  d i f ferent  f rom the expected ra t io .  Marsh
(221 revealed ev idence for  l inkage of  f ive  markers  in
ch romosomes  5q31 .1  w i t h  a  gene  con t ro l l i ng  t o ta l
se rum immunog lobu l i n  concen t ra t i on .  The i r  ana l yses
sugges ted  t ha t  t he  i n te r l euk in -4  gene  ( l L4 )  o r  a  nea r -
by  gene  i n  5q31 .1  regu la tes  l gE  p roduc t i on  i n  a
nonan t i gen -spec i f i c  ( non -cogna te  f ash ion ) .

Many  t heo r i es  ex i s t  abou t  how  a topy  i s  i nhe r i t ed ,
among  wh i ch  a re  t ha t  i t  i s  i nhe r i t ed  as  a  s imp le
Mende l i an  dom inan t  cha rac te r  ( 231 ,  as  a  s imp le  reces -
s i ve  t r a i t  ( 221 ,  as  a  s i ng le  au tosoma l  dom inan t  gene
w i th  a  reduced  pene t rance  (10 ,  16 )  and  as  resu l t  o f
mu l t i - f ac to r i a l  i nhe r i t ance  (10 -11  ,  16 -17 ] r .

Log is t ic  regress ion analys is  o f  fac tors  invo lved in  the
et io logy of  as thma in  the present  s tudy showed
pa ren ta l  as thma t i c  t o  be  t he  s i gn i f i can t  f ac to r  a f t e r
a d j u s t i n g  f o r  c o n f o u n d i n g  f a c t o r s  ( t a b l e  4 ) . O u r
resu l t s  showed  tha t  f a the r  smok ing  was  a  s i gn i f i can t
r i s k  f a c t o r  f o r  a s t h m a  a m o n g  c h i l d r e n ,  w h i c h  i s
cons i s ten t  w i t h  p rev ious  repo r ted  s tud ies  10 ,11 .
Smok ing  among  women  i s  no t  accep tab le  i n  Oa ta r i
s o c i e t y  o n  c u l t u r a l ,  r e l i g i o u s  a n d  t r a d i t i o n a l  g r o u n d s .

Th i s  ana l ys i s  o f  a  l a rge  popu la t i on  su rvey  has  p rov i -
ded  p rec i se  es t ima tes  o f  env i ronmen ta l  r i s k  f ac to r s  o f
ch i l dhood .  These  f i nd ings  a re  cons i s ten t  w i t h  o the r
r e p o r t e d  s t u d i e s  ( 1 - 6 ,  1 1 - 1 4 ) ,  T h e s e  f a c t o r s  i n c l u d e
pe ts ,  f oods ,  med i c i ne ,  pa ren ta l  smok ing .  Re la t i ve  r i s k
and  i t s  95% con f i dence  i n te r va l  o f  as thma  w i t h  t hese
exposu re  a re  a l so  p resen ted .  S ign i f i can t  r e l a t i ve  r i s k
es t ima tes  we re  f ound  fo r  pe t s ,  d rugs ,  f ood  and  pa ren -
ta l  smok ing  wh i ch  showed  appa ren t  r e l a t i on  t o  t he
d e v e l o p m e n t  o f  a s t h m a .  E n v i r o n m e n t a l  p o l l u t i o n

resu l t i ng  f r om the  i nc reased  ozone  and  ae roso l s ,  pa r -
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t i cu la r  mat te r ,  n i t rogen ox ides ,  and su lphur  d iox ide
are  known to  cause a  s l igh t  fa l l  in  lung  func t ion  in
as thmat ics  and in  some non-as thmat ics  (13-15 ,  24-
25).  The ef fect  of  repeated exposure on asthmat ics is
not yet  known.

In most parts of  the Oatar c i ty respirable part ic les,
wh ich  are  most ly  inorgan ic ,  such as  sa l t  and sand,
exceed accepted air-qual i ty standards f rom May to
December .  In  fac t ,  admiss ions  to  hosp i ta ls  o f  as thma-
t i c  ch i ld ren  in  these months  inc reases .  The increase in
the  preva lence o f  as thma cou ld  there fore  be  main ly
due to environmental  factors;  genet ic factors would
be expected to contr ibute to a s imi lar  extent,  even
though genet ic  s tud ies  were  per fo rmed separa te ly
f rom the  env i ronmenta l  s tud ies .  S imi la r  to  the  e f fec ts
o f  inc reased r i sk  o f  bo th  sens i t i za t ion  to  inha led  a l le r -
gens  and a i rway respons iveness  to  env i ronmenta l
p o l l u t a n t s  ( 1 9 - 2 0 , 2 4 ) ,  s u c h  a s  o z o n e ,  s u l p h u r  d i o x i d e
and par l i cu la te  mat te r ,  the  e f fec t  o f  smok ing  has  a lso
b e e n  s h o w n  t o  i n c r e a s e  s e n s i t i z a t i o n  t o  i n h a l e d
a g e n t s ,  i n c l u d i n g  p r o t e i n s  ( 2 5 ) .

In  conc lus ion ,  the  present  s tudy  revea led  tha t  the
fami ly  h is to ry  o f  as thma cont r ibu ted  more  to  ch i ld -
hood as thma than indoor  and ou tdoor  env i ronmenta l
fac to rs .  Boys  were  found more  as thmat ic  than g i r l s .
The resul ts of  th is study support  the hypothesis that
asthma is a mult i - factor ia l  d isease related to both
f a m i l i a l  a n d  e n v i r o n m e n t a l  i n f l u e n c e s .
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