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A coastal  populat ion mainly react ive to house dust  mi te was compared wi th an in land populat ion mainly react ive to other
al lergens to invest igate whether exposure to house dust  mi te p lays a part  in in i t iat ing chi ldhood asthma. Respiratory
symptoms, asthma, bronchial  hyperresponsiveness,  hay fever and atopy were al l  more common in the dry in land area
than in the humid coastalarea.  In both areas 38o/o of  chi ldren were atopic.  Coastal  chi ldren had more skin react iv i ty  to
house dust  mi tes and in land chi ldren were more reactrve to grass pol len extracts.  The f indings suggest  that  the c l in ical
presentat ion of  asthma may be re lated more to the tota l  burden of  aeroal lergens than to exposure to a part icular  a l lergen.

The reiat ionship between asthma and atopic status, as
measured by sk in  react iv i ty  ro  common a l lergens,  is  not
fu l ly  unders tood.  Asthma is  commonly  assoc ia ted wi th
a l lerg ic  rh in i t is  in  adul ts r . :  and to  a  lesser  extent  in
ch i ldren. r ' t  Up to '8490 of  adu l t  as thmat ics  have
posit ive skin test reacrions to common al lergens
compared with 30-4090 of the general populat ion.i-7
The majori ty of asthmatic chi ldren also have posit ive
skin test reactivi ty.8'e Al lergens, when used in bronchial
chal lenge studies, provoke bronchial obstruction in
many asthmat ic  sub jects . l0  However ,  i t  i s  not  known i f
they play a role in the production of the underlying
bronchial hyperresponsiveness which is characterist ic
of  as thma. l l '12 The house dust  mi te  is  the a l lergen
commonly cited as a causative factor in chi ldhood
asthma because of the high prevalence of cutaneous
hypersensit ivi ty in known asthmatics.s' l l

One of the aims of this study was to assess the relat ive
effects of individual al lergens, including house dust
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mite,  and other  r isk  fac tors  on the d is t r ibut ion o f
asthma. We have studied the prevalences of respiratory
symptoms,  bronchia l  hyperrespons iveness (BHR) and
skin responses to a range of al lergens in a humid coastal
area and compared them with the prevalences found in
a s imi lar  group l iv ing in  a  dry  in land area.  I f  exposure
to house dust mite init iates BHR, then atopic popula-
t ions that are mainly reactive to house dust mite
al lergens might be expected to have more asthma than
populat ions mainly reactive to other al lergens.

METHODS
Population Sampling
The rural towns chosen were Wagga Wagga (popula-
tion 40000) and Belmont (population 20000). Wagga
Wagga is an inland city 300 miles south wesr of Sydney
with an average rainfal l  of 553 mm and humidity
between 29 and 67V0. Belmont is a southern suburb of
the east coast city of Newcastle with an average rainfall
of l2l  I  mm and humidity between 62 and 74V0.

We estimated that at least 700 children would need to
be studied in each area to detect a difference of 5go in
the prevalence of asthma between the two populations
(a lpha=0.05,  bera=0.8) . 'o  The Wagga Wagga sample
of 769 children was approximately half the school-
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chi ldren in  years  3  and -1 .  In  Belmont  the largest  8  o f  l0

ava i l ab le  schoo l s  we re  v i s i t ed  and  718  ch i l d ren  we re

stuc l ied.  The compl iance ra te  was 83ù,h o f  those

sampled in  Wagga Wagga and 8890 in  Belmont .  Both

stud ies were car r ied out  in  June 1982.

Data Coilection
A seI f -admin is tered quest ionnai re ,  together  wi th  a
consent  form,  was completed by parents  o f  sampled
chi ldren.  The reproduc ib i l i ty  o f  the quest ionnai re  had
been prev ious ly  estab l ished in  a  p i lo t  s tud; -  in  Sydney
(unpubl ished data) .  Deta i ls  o f  town o i  b i r th  and subse-
quent  p laces of  res idence were requested.  Quest ions
asked whether  the ch i ld  had ever  wheezed,  had ever  had

at tacks o f  wheez ing dur ing or  a f ter  exerc ise,  had ever

had at tacks o f  breath lessness,  or  a  dr ,v  cough at  n ight

that  was not  assoc ia ted wi th  a  co ld  or  chest  in fect ion.
The quest ionnai re  a lso asked whether  the ch i ld  had ever

been d iagnosed as hav ing asthma by a doctor  or  a t  a
hospi ta l .  Parents  were asked fur ther  quest ions about
the age of  onset ,  per iod s ince las t  ep isode and

f requency of  a t tacks for  both wheez ing and asthma and
for  deta i ls  o I  past  and current  medicat ion.  Quest ions
about  bronchi t is  before the age of  t rvo years ,  hay fever
and eczema were a lso inc luded.  In format ion about
recent  resp i ra tory  in fect ion and recent  medic ine for
asrhma rvas recorded at  the t ime of  the s tud l '  and he ieht
was measured wi thout  shoes.

Bronchia l  hyperrespons iveness to  h is tamine was

measured using the method developed for f ield studies
by Yan et  a l . t5  A group of  f ive  examiners  per f  ormed the
chal lenges in  both areas.  Br ie f ly ,  normal  rest ing sp i ro-
metr ic  funct ion was measured us ing a V i ta lograph a l ter
which sa l ine and increas ing doses of  h is tamine were

admin is tered f rom a De Vi lb iss  nebul iser .  One minute

after each dose spirometric function was remeasured.
Post-sal ine FEVI was used to calculate percentage fal l
in  FEVI  a f ter  increas ing doses of  h is tamine.  The test
was stopped when the FEV I had fal len by 20Vo or after
7 .8  p imol  o f  h is tamine had been g iven.  I f  a  fa l l  occurred
a bronchodilator was given to aid recovery. A dose
response curve was plotted from which the dose of
h is tamine that  caused a20Vo fa l l  in  FEVI  (PD20FEVl)

was extrapolated. BHR was classif ied as being
moderate to severe i f  the PD20FEVI was less than
4.0 prmol and mild i f  PD2OFEVI was between 4.0 and
7.8 prmol. Children with a history of wheeze, exercise
wheeze, breathlessness or night cough and demon-
strable BHR are referred to in this paper as having
sympromat ic  BHR.

Skin prick tests to l3 common al lergens were per-

formed. The al lergens used are l isted in Table 5. A drop

of each al lergen was placed ort the forearm and the

sk in  pr icked through the drop le t .  Excess f lu id  rvas
b lo t ted of ' f  immediate ly .  Af ter  l5  minutes the largest
d iameter  o f  the wheal  and i ts  perpendicu lar  were
recorded. iVlean diameter was used in analyses. Skin
test  resu l ts  f  or  s ix  ch i ldren whose pos i t ive  cont ro l  was
negative, or vice versa, were excluded from analyses.

Every  tenth ch i ld  s tud ied was asked to  prov ide f rom
home a sample o f  house dust  recent ly  co l lec ted b.v
vacuum c leaner .  The samples,  59 f rom Wagga and 28
f rom Belmont ,  lvere s tored at  -20"C and examined for
house  dus t  m i t es . r6

DATA PROCESSING
The data ,,vere coded and transferred to a Cyber 825 for
analys is  us ing the s ta t is t ica l  package program SPSS.

Chi-square tests were used to assess the signif icance of
dif ference in prevalence rates of measured variables

bet rveen the two popula t ions.

RESULTS
The demographic  deta i ls  o f  the two popula t ions are

shown in  Table  l .  A l though the age d is t r ibut ion in  both

towns was s imi lar  there was a s l ight ly  h igher  propor t ion

of  boys in  the in land area.  Chi ldren were cons idered to

have I i fe- long res idence in  the s tudy town or  in  the same

cl imact ic  area i f  they had not  l ived away f rom the area

t 'or  more than s ix  months.  ln  both the in land and

coastal areas, there rvas no dif ference in prevalence of

resp i ra tory  symptoms,  BHR or  sk in  react iv i ty  between

those wi th  and wi thout  l i fe - long res idence in  the i r  area.

Respiratory illness
Table 2  shows that  there was a t rend for  the four

resp i ra tory  symptoms (wheez ing,  exerc ise wheez ing,

TAtsLE I Comparison of children studied in inlund and coastat

poputat tons.

f lo  o f  popu la t ion

In land Coasta l

Age 8 years

9 years

l0  years

Sex ivlale

Female

Town o f  b i r th

Study

Other

L i fe  long res idence

Study  town

Study  area

Tota l  number

) 6  t l

42 ?9

56 i0
66 86"

4 l

l 2

54
46

169

40
.r9

R

\ l

.19

7 t 8

* X0.05 for the di i ference between populat ions.
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TABLE 2 Comprison of the prevalenc'e of respiratory syrnptoms in the Iwo regions and their ossoc'tarton
wirh BHR.

o7o of populat ion

wi th  symptoms

In land Coasta l

07o o f  symptomat ic

c h i l d r e n  w i t h  B H R

ln land Coasra l

Wheez ing

Exercise wheezing

Breath lessness

Nocturna l  cough
A ny respi ratory sj-mprom
Asthma diagnosed

Asthma medictne ever used
Hay fever

Eczema

Bronchit is under rr,r 'o years

Recent  ' co ld '

To ta l  number

23.8
r  1 . 9
|  + . 2

) 4 .  /

I  1 . 0
r 3 . 9
10 .7
22.5
23.'7
J J . O

769

t9.7
6 . 8 t

l t . 7
I  8 . 8 t
29.1+
9 .  l *

I  0 .2 *
2 t . 2 r
z t . 2
2 l . l
49.0+

7 1 8

1 ) -  t

59 .1
< a A

3 7  . 2
J O .  /

5 5 . 6
54.1
34.5
I  r . 8
29.7
29.r

18 .  l
54 .  l
34 .6*
28. rl
29.9
50 .8
50.0
32.0
2 t . 9
26 .5
I  Cr .  )+

*  p (0 .05 ,  îp<0.01 .  +X0.001 fo r  the  d i f fe rence berween popu lar ions .

o-  40

230
N
LU
lll=

I L

a

o . 4 0

o
CL

! .o
N
uJ
UJ

Ì 2 0
II

o
c

1 0 1 0

< 1  ' l - 6  7 - 1 2  > . t 2

M O N T H S

> 1 2  4 - 1 2  < 4  N O N E

N U M B E R

:a

d

+
IFICURE I LHS: Percentage of children with a history of wheezing classified by the period free from wheeze for the rwo populations. RHS: Same

children classified by the frequency of wheezing in the lasr I2 months.

breathlessness and night cough) to be more common
inland. The differences were only significant for
exercise wheeze and night cough. More inland children
had symptoms when all four symptoms were con-
sidered together (3590 v 29V0, p<0.05). Inland children
with a history of wheezing were more likely to have had
an attack of wheezing in the preceding l2 months (lla/o
v 1070, p<0.01) and rhese artacks were slightly more
frequent. Of the children who reported wheeze, fewer

inland children had been free of attacks for more than
l2 months (34s/o v 460/0, p<0.01). In both areas nearly
4090 of the children who reported diagnosed asthma
had not had an attack in the last 12 months, and the
frequency of attacks and period free from asthma was
similar in both areas (Figure 2).

The increased prevalence of diagnosed asthma inland
was associated with a greater use of asthma medicine at
any time (l3s/o v 1090, p<0.05), in the immediate past

P E R I O D  F R E E  F R O M  W H E E Z E

f - l  c o a s r n l  N  = 1 3 8
N  t p l a H o  N  = 1 8  1

F R E O U E N C Y  O F  W H E E Z I N G  A T T A C K S
( L A S T  1 2  M O N T H S )

l - - l  co l s ra l  N  =136
N l  t n l n N o  N  = 1 7 7
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> 1 2 4 - 1 2  < 4  N O N E
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(Table  I  ) .  However ,  when the two areas were

compared,  for  each symptom there rvas a  t rend for  a

h ighe r  p ropo r t i on  o i  i n l and  ch i l d ren  t o  have  BHR
(Tab te  2 ) .  N Io re  i n l and  ch i l d ren  had  symp toma t i c  BHR

( l3rs  v  9070,  p<0.05)  but  the d i f ference for  moderate to

se!ere symptomat ic  BHR was not  s ign i f icant  (9070 v

790 ) .  The  ra t i o  o t ' boys  t o  g i r l s  w i t h  symp toma t i c  BHR

rvas  1 .3  f o r  t he  i n l and  t own  and  1 .5  i o r  t he  coas ta l

t own .

TAlll-E 4 Cornpurrson o.f prevulenc'e of bronchiul h.vperresponsive'

ne .s ; . :  dn t l  \ ) tnp( ( ) t t tu lK 'BHR t t t  the  tno  reqr ( ) t t s .

mo o l  popu la t ron

ln  land Coasta l

1 0

F | C U R E ? L H S . , P e r c e n | a g e o . | . t , h i | c | r e n w h o h u t | b e e n d i o g n t l s e d b e J o r e l h e ' s t u r l y u s h a v i n q a s t h m a c ' | a s s t J i e d b . v ,

/ .or  the tv 'o  postu lat tons.  RHS: Sarne chi l r . l ren c ' luss iJ ' ied b. r '  rhe. l requenc.v of  asrhma ut Ia( 'ks r !ur ing the last  l2  monrhs.

< 1  1 - 6  7 - 1 2  > 1 2

M O N T H  S

l 2  mon ths  and  on  a  da i l y  bas i s  ( 2 .5070  v  0 .8m0 ,  D<0 .05 ) .
Hay fever  was more common in  the in land area but
eczema was not .

A  s im i l a r  p ropo r t i on  o f  ch i l d ren  i n  bo th  a reas  had
bronchi t is  d iagnosed before the age of  t r io  ) 'ears .
Table  J  shorvs that  paterna l  and marerna l  h is tor ies  o f
asthma (p<0.05)  and hay iever  (p(0.001)  rvere more
common  i n l and  as  was  pa te rna l  eczema  (p<0 .01 ) .

B ro n c h i a I H -v pe rresp o nsi v en ess
There were d i f ferences in  BHR bet rveen the rwo areas
(Table  4) .  The preva lence of  moderate to  se lere BHR
was l29o in land and 970 in  coasta l  ch i ldren,  increas ing
to  l 9eo  i n l and  and  l 59o  coas ta l ( p<0 .05 )  f o r  any  BHR.
Not  a l l  ch i ldren wi th  resp i ra tory  symptoms had BHR

TABLE 3 Cr,trnparison oJ'J'amily histor.v oJ' ussoc'iated illnesses in the
two reptons.

mo o f  popu la t ton

ln land Coasta l

As thma Paterna l

N la te rna l

Hay fever  Paterna l

! la te rna i

Eczema Paterna l

! la re rna l

Tota l  number

t2.2

l - 5 . 1

l l . 5
l ) l

6 . 8

8 . .1

169

3..1*
1 0 . 7 i

l t  ) +

:9..1+

r r t

3 . 9

7 1 8

r  1 . 8
7 . 0

r  8 . 8

l ò .  /

r 9 . 0

8 . 8

) . >

t 2 . 7

t { . -

i l . 1

/ ItY

9 . 2

5 . 1

I  4 . 9 *

I 7 . r '

l t . 1

6 . 7

2 . r
8 . 8 *

r 0 . 6

ó . 9

7 1 8

Bronch ia l  hyper respons iveness

Nlodera te  and severe  BHR

\ , I i Id  BHR

A I I  B H R

! la les

Femaies

S y m p t o m a t i c  B H R

! lodera te  and severe  BHR

N I i I d  B H R

A I I  B H R

!lales

Females

Tota l  number

p<0.05 ,  îp (0 .01 ,  +p(0 .001 fo r  the  d i f le rence berween popu la t ions . p(0 .05  fo r  the  d i f fe rence be tween popu la t ions

( L A S T  1  2  M O N T H S )

C O A S T A L  N  = 6  7

I N L A N D  N = 9 6
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TAELE 5 Comporison of prevalence olskin reactions to l3 allergens in children in both repions.

9o  o f  popu lar ion

wi th  a topy
ln land Coasta l

9o  o f  a top ic  ch i ld ren
w i t h  B H R

I n land Coastal

9o  o f  a rop ic  ch i ld ren
wi th  symptomar ic  BHR

I n l a n d  C o a s r a l

Al lergens

House dus t

D.  ia r inae

D.  p te rnyn iss inus

Cat

Dog

Horse

Feathers

Ragweed

Timothy grass

Rye grass

Plan ta in

Asperg i l lus

Alrernaria

Any al lergen

Tota l  number

t 2 . l
17 .9
I  l . J

6 . 4

J . J

8 . 3
12.5

25.5
1 ^  1

1 9 .  I

I  l . l

r 5 . 9

J / . O

769

I  9 .5 *
25.9+
20.3+
8 . 2
1 . 9
7 . 0

18 .4 t
9.9t

I  z - 1 ?

10.9+
Ì  r  a +

/ - +
o . , / f

8 . 1 +

38.2

7 1 8

48.4

45.7

5 4 . 0

5 r . 0
52 .0
50.0
47 .9
45 .  I
36.1
3 8 . 9
44.9
,18. 3
50 .0

1 8 . 6
29.6i
1 5 . ó *
32.2
1 7 . g *
14.0
3 3 . 3  *

32.4
25.8
25.6
30.9
z 7 . l *
L Z - q î

25.2*

40.9
3 7 . 0
À 1  <

3  8 . 8

40.0

40.6

J  / . )

3 7  . 2
29.6
l l . 6
) t . +

t v .  I

10.2

26.3

2 8 . 8
: r 1  ? i

28 .  1 *
29.3
11 .9
26.5
) s )

L+ .  )

1 9 . 2 .

1 6 . 9 r

2 2 . 5 1

1 7 . 0 *

r  5 .8 t

1 8 . 1 "

X0.05 ,  tX0 .0 l ,  +X0.001 fo r  the  d i f fe rence berween popu la t ions .

Skin Allergy
In borh areas 38go of chi ldren had a posit ive reacrion ro
one or more of the al lergens (Table 5). Inland chi ldren
were more reactlve to poi len extracts, especial ly
t imothy and rye grass. coastar chirdren were more
reactive to extracts of house dust, the two common
house dust mites and mixed fearhers. The dif ferences in

S K I N  T E S T  R E A C T I O N

2 < 4  : 4 < 6  1 6 < g  : g
M E A N  D T A M E T E R  ( m m )

atopy were seen both in  the number  o f  ch i ldren wi th  a
posit ive reaction and in the size of the wheals (Figures 3
and 4). Coastal chi ldren were more l ikely ro have larger
reactions to the house mite al lergens and smaller
reactions to the grass and weed pol lens.

The relat ionship between skin al lergy, respiratory
symptoms and BHR in each populat ion are compared

T O  H O U S E  D U S T  M T T E S

2 < 4  : 4 < 6  1 6 < 8  ì 8
M E A N  O T A M E T E R  ( m m )
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FICURE 3 Percentage of children with skin test reactions to house dusl mites according to size of reaction.for the rwo populations.

D . p t e r o n y s s i n u s

l - l  cors rn l
Nl  lx t -ano
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FICURE 1 Percentage oJ children with skin test reactions !o rimothv and r-ye€rLlsse'r clossrfierl according to siie oJ.reaction Jor the two populations

2 < 4  1 4 < 6  1 6 < 8  ì 8

M E A N  D I A M E T E R  ( m m )

i n  Tab le  5 .  A  h ighe r  p ropo r r i on  o f  a top i c  ch i l d ren  i n
the in land area had sympromat ic  BHR compared , ,v i th
the coasta l  popula t ion (26r to  v  l8go,  t<0.05) .  Th is
assoc ia t ion was t rue for  ind iv idua l  a l le rgens.  Sympto_
mat ic  BHR was more common in  a top ic  ch i ldren in  the
inland area, whether they were reactive to D. farinae
(37w0 v  23V0,  p(0.05)  or  ro  r imorhy grass (3090 v  lggo,
p(0.05) .  However ,  in  both areas,  the major i ty  o f
a top ic  ch i ldren d id  not  have symptomat ic  BHR and,
converse ly ,  o f  rhe ch i ldren wi th  BHR and symproms,
22Wo of  in land ch i ldren and 2 l  go o f  coasra l  ch i ldren
were not  a top lc .

House Dust Samples
The majori ty of samples from inland houses, where the
c l imate is  dry ,  were e i ther  devoid  o f  house dust  mi tes or
contained very few. In addit ion to fewer samples being
pos i t ive  in land (1590 v  9570) ,  the mean mire  count  o f
samples was also lower ( l l lgm v 429/gm). Only D.
pterynissinus was found inland whereas both D.
pterynissus and D. farinae mites were found in dust
col lected from homes in the humid coastal reeion.

D ISCUSSION
Previous studies to investigate rhe prevalence of asthma
have rel ied on questionnaire data and/or the test ing of
lung function to define asthmaric groups in the popula-

2 < 4  = 4 < 6  > 6 < g  l g

M E A N  D I A M E T E R  ( m m )

t i on . rT - l l  The  add i t i ona l  measu remen t  o f  BHR in
th is  s tudy fur ther  def ines a  subgroup wi th in  the
spect rum of  i l lnesses that  present  as wheez ing in  ch i ld-
hood. r l  C lear ly ,  nor  a l l  ch i ldren who repor ted a h is tory
of  resp i ra tory  s l imptoms or  d iagnosed asthma had
demonst rab le  BHR on the day they were tested.  Th is
could  re t lec t  e i ther  maturat ion l l  or  the need for  o ther
provocative factors such as acute infect ion that are
known to  prec ip i ta te  BHR.2{  Converse ly ,  there a lso
ex is ts  a  smal lgroup of  ch i ldren wi th  BHR but  who have
no h is tory  o f  d iagnosed asthma or  re la ted resp i rarory
symptoms.  However ,  the combinat ion o f  symptoms
and BHR, both independent ly  measured,  permirs  rhe
def in i t ion o f  a  group of  ch i ldren whose s ign i f icance
approx imates that  o f  c l in ica l  asrhma.  In  th is  s tudy,  the
propor t ions o f  ch i ldren wi th  resp i ra tory  symptoms,
BHR and symptomat ic  BHR were shown to  be
different in two regions with dif ferent patterns of
a topy.

The proport ion of coastal chi ldren who reported
either wheezing or asthma was similar to that found in
other studies in Austral ia, lT-tr North America20 and
England.2a However, the higher prevalence rates of al l
respiratory symptoms, including reported asthma and
hay fever, that were found in the inland town more
closely resembled those found in a study in New
Zealand.zt The prevalence rates of both BHR and
symptomatic BHR were also increased inland. The
increased male-female rat io for svmotomaric BHR in
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both towns was consistent rvi th the previously reported

higher  preva lence of  as thma and wheezing in  boys ls
however there was no dif ference between the sexes for
BHR a lone.  The s l ight 'excess of  boys in  the in land
sample did not account for al l  the increased prevalence

of  symptomat ic  BHR in  the in land sample.
Possible factors that may contr ibute towards a

h igher  preva lence of  symptomat ic  BHR inc lude
respiratory infect ion, seasonal changes in aeroal lergens
and a genetic predisposit ion. Bronchit is before the age

of  two years  had a s imi lar  preva lence in  both towns
however recent respiratory intect ion was higher in the
coastal region and did not account for the dif ference in
BHR prevalence that was found. There were no
seasonal dif ferences between the torvns since the two
studies were undertaken in June when there is neither
h igh humid i ty  in  the coasta l  town nor  h igh po l len

counts  in  the in land town.  There was a h igher
frequency of maternal and paternal history of asthma
and hay fever inland suggesting that chi ldren in this
area may have had a greater genetic predisposit ion to
asthma. I t  is unl ikely that establ ished asthmatics have
migrated selectively to Wagga Wagga. Rather, the
greater frequency of reported asthma and hay fever in
young to middle-aged adults is more l ikely to be due to
the same environmental factors accounting for excess
asthma among the i r  ch i ldren.  The obv ious one is
exposure to higher concentrat ions of pol lens.

Although the proport ion of chi ldren with a posit ive

skin test reaction to any of the al lergens was similar in
both study towns, skin reactivi ty to grass pol lens was
twice as frequent inland and dust mite reactivi ty pre-
dominated on the coast. The higher frequency of skin
reactivity to D. farinae than to D. pterynissinus in both
groups has been noted previously in cl inical studies in
Austral ia (unpublished data). Although D. farinaehad
not been isolated previously from samples of house
dust in Austral ia, this mite was found in a number of
the specimens from the coastal town.r6 The dif ference
in skin reactivi ty between the two regions may be due to
both the presence of specif ic al lergens in the environ-
ment and the degree of exposure. In inland Austral ia,
the lack of humidity probably accounts for the low
prevalence of dust mites.25 Moreover, in this area there
is greater exposure to aeroallergens resulting from
extensive pastures and crop agriculture.

The higher prevalence of BHR and symptoms in the
town with pollen rather than mite aeroallergens,
decreases the likelihood that allergy to house dust mites
is the major single factor ini t iat ing BHR. Rather, i f  the
predisposit ion to BHR is present, the prevalence of
symptomatic BHR moves in parallel with the total
burden of aeroallereen.
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