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OBJE(TIVE: To compare the prevalence ol exercise induced bron­
chial hyp<'rrespons iveness in Inuit child ren wit h that or chi ldren in 
Montreal. and to identify poss ible genl'lic and envi ronmental de­
term inants or the cl il lcn.:nces observed. 
DEs11; : ross-sectional survey. 
SETl'IN<;: Salluit. an isulat<.:d lnuil L'Olllmun ity in northern Quebec, 
and Montreal. 
POPULATION STllDIEU: All children attcndin~ school in Salluil in 
grades 2 lo 6 were eligible to participate. f-01:-the Montreal study. 
18 schools were selec te I and frum each of thesL\ one class from 
each of grades I. 3 and "i we re chosen. 
MEASllREMElliTS: Data rnlkction lor both locati ons included an 
exe rcise challenge tes t lo assess exncisc induced bronchia l hyper­
rcsponsivL·ness (ElBHl. allergy sk in testi ng, a questi onnaire for 
parenh regard ing de tails or the home L'n virnn mcnl as well as the 
ch ild ·s hi story of' res piratory sv111ptu111s. ,111d collec tion of dust 
samples Imm the bedroom rtc)l)r and matl rcss for the presrncc· ul 
house dust mite . 
RESULTS : The prevalence or EIB H (ddinccl as a dc'cline or I 5'k 
or more bL·tw,T n pre-exercise forced exp iratory volume in I s 
I FE Y I I and that al 5 or IO rnins postexercisc ) was 19.5% (23 uf 
118) among the Inuit children. rnmparcd wi th 8.8% (87 of 989) 
among the Montreal children. In contrast. nnly 8.60'r o r the In uit 
L'l1ild rcn h:nl :1 po,itivc :illcr'.,'.y sl,_i11 tc',t compared with 3-1-% i11 
Mont real. 
CONC LUSIONS: A higher prevalence ul' ElB H was fou nd in lnuil 
schoo lchildren compared with chi! lrrn or similar age in Montrc'ai. 
altlll.>ugh the prcva le1ll'c' or atopy was cons iderably lower. 

Key Words: 1\//crgr .1~i111c.,1. £.rcff i.,c i11d11ced hm11cliol'o11s1ric-
1iou. 1/011.\'C i/11 .11 //lit, · 

Hyperreactivite bronchiquc ct atopie : Comparaison cntre 
ecoliers inuit et ccolicrs montrcalais 

OIIJl~CTIF : Comparer la prevalence de I ' hypcrrcactivitc; hmn­
chiq ue induite par 1 ·excrcicc ( HR BE) chcl des enr.1 nts inuit ,·t chc·1 
des en l'ants mont rL ilais . ct iclent if'icr lcs ractcurs gcnc'tiqucs ct 
t·nvironnementaux potcn ticls pouvallt cxpliquc-r lcs dilT,;rences 
observees. 
MODt,;LE : Etude transversale. 
CoNTEXTE : Sallui t. unc co111111 unautc' inuit isolcc dans le nnrd 
qucbfrois. pu is Montreal. 
POP LATIO, ETUDl~:E : L 'ensemble des frolicrs de Salluit. de la 
c!cuxieme a 1a six ieme allnce pouvaie111 panicipcr a 1·c1udc. A 
Montrea l. 18 ccoles onl etc sclcct ion nees . Dans chaqLie ccole. une 
des classes de prcn1i i:re. troi sicrne ,·t cinqui0mc annce Olli c;t<: 
chois ies pour l' i'tLide. 
MESURES : La c·ollccte des don nces au x deux cnclroils de l"C-tudc 
c,mr pr<'nai t Li ne cprcLi ve c1 ·e1Tort IWLi r cvalucr l"H RBE, Lill tes t 
cutan1.: d 'a llerg ic, un ques t i,Hmaire poLir !cs parcllls portant :1 la rois 
sur des clements de I 'environncmcn l domcstique ct sur lcs an­
teceden ts des symptorncs resp iratoircs chC1. l'en fa n1. ct une collec­
tion d 'cchantillons etc pouss ierc pro vcnant du sol de la cham bre a 
c·ouchcr Cl du 111atc las pour dc'Lelcr la pn.'sence d 'acariens de la 
pouss ii' rc. 
RESllLTATS : La preva lence de l'HR BE (dc'rinic par u1'1L' chute de 
I "i % cl plus cmre le volu me cxpirntni rc maxi mum/scco ndc 
I YEMS I obtenu av ant 1·cxc rcice cl cc lui obtenu 5 a IO mi nutes 
aprcs I 'cxcrc ice) <: tait de 19, :'i r1r (23 sur 11 8) d11.·l lcs en ran ts inuit 
eomparativemcnl i1 8.8 C/c (8 7 sur 98 LJ ) chc·1 les cn fants 111un-
1rcalais. lnversemrn t. seu krncnt 8,6 '7r des en fo nts inuit avairnt un 
tes t cutanc d'allergie posit ii unn pa ratiwrnent ~ 34 r;, des c· nlants 
mon trc'alai s. 
CONCl.llSIONS : La pn:valcnc·c de· 1 ·11 RBE t tait pl us elcvce che;, 
les enrants inui t que che, k s enlants monlrL'a lai~ du mcme age. 
Toutcfois. la pn:vakncc d"atopie ctail nettcmcnt plL1s l'aiblc cl;c,: 
ll's cnfants inuil. 
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AVA ILABLE EVIDENCE SuGGESTS TIIAT THE PREVJ\LENCE 

of asthma in children is particularly rrcqm'nt in certain 
populations ( 1--4). while it is speculated to be 1wnc:-.istent in 
others. such as the Inuit living in circumpolar regions (5). 

These studies h,1vc L'Xplorcd the role or genetic and environ­
mental factors. including exposure to environmental tobacco 
smoke both in utcro (6-8) and during early childhood (1)- 11 L 
and the presL·nn: ol' atopy (LJ. 12. IJ) and sensitivit y to house 
Just mite ( 14.1 :'iJ. in an at tempt to explain the variations in 
asthma prcvalenL·e obsnwd. Unfortunately the methods and 
the criter ia used to diagnose asthma or bronc hial hype r­
responsiveness and the en vironmental !'actors measured orten 
vary among surveys . li1niting the comparisons that c,111 be 
made. 

The purpose or this study was ro compare the prevalence 
of exercise inducL·cl bronchi,il hyperrespons iveness in In uit 
children with that ol' d1ildren in Montreal. Simi lar methodol ­
ngy used in the two locations allowed valid cornparisons or 
the two populati1111s to be m;:ide. and also enabled an explora­
tion of' differences in the distribution of l' nvironmenral risk 
fac tors. This paper focuses on the results obtained fro m the 
first of several Inuit communities currently being studied. 

PATIENTS AND METHODS 
Study subjects: For the Inuit study. c ligibll' subjects were all 
children in grades 2 to C). inclusive. attending school in 
Salluit. Quebec. an isolated Inuit community (population 
848) located at 62° nort:1 latitude. Res idents or the commu­
nity were rnade awarL· or the study through tilt' school and 
local radio broadcas ts . and written consent was obtai ned l'rom 
a parent or guardian of' each child he f'ore enrol ment in the 
study. All written inlon11:1 tio11 to parents and guardia n., was 
translated into lnuktitut by an experienced translator and. to 
ensure comprl'lll'ns11lll and accuracy. these documents were 
also translated back into their origina l form by another inde­
pendent translator. 

School lists in Salluit were used to idrntify 122 children 
attending school. 01 121 el igib le subjects (one child was 
cxcluclecl from the study population due to a chronic health 
condition) 120 part ici pated in the study. for an overa ll partici­
pation rate of 1J1)%. Two of the 120 children tested did not 
successfully L'<Hnplete the exe rcise challenge test: therdmc. 
the linal study sample ,1v;1ilablc !'or analysi s was 118. 

For the Montreal study. 18 school., were selected rn1 the 
island of Montreal to represent a broad range· or socioeco­
nomic status. From eal'11 sc lmol one class of each o l grades I. 
.1 and 5 were se lec ted . for a tot al of 1274 children . Each child 
\\'aS prov ided with a letter. a short lJUL'st11m naire ,111d a crn1-
,ent 1'01111 to be completed at home by a parent. 

or 1274 ch ildrL'n selected in Montrea l, 7:'i (.'i.\)'/i) did not 
r<'lurn the ques tionnai re and consent form. while a fur ther 130 
( 10.2%) of t he p,1rents refused participation lor their children. 
Forty-two of these paren ts did. however. complete the ques­
tionna ire: therefore. questionnaire data were available for 
1111 of the children. 0 1' 1069 children with consent to par­
ticipate . 23 were sick or absent. 28 of the exe rci se tes ts were 
not an:eptable. 28 of the tests were lost . and one child was 
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exl'luded becatis-· ur an asthma attac k. Thus. the fin al st udy 
sample available for analys is from Montreal was 989. 

In the Montreal study there were 110 differe nces between 
part ic ipants and non partic ipants as to age of the child. sex or 
race. Among fa milies who refused permission for th,:ir ch ild 
to participate in testing at school. hut who did retu rn the 
questionnaire. mothers were more likely to be smokers 
(17.9% versus I X. 81'/0 ) and fathers less li ke ly to have a history 
or asthma (J.9'k versu, 17.2% ). 

In the Montrea l study ,1 subsample of children was chosen 
for more de tai led investi gat ions in their homes. The subsam­
ple Cllntained child ren wi th a physician · s diagnosi., of ast hma 
at any time in the past. as detem1i necl from the parent ques­
tionnaire. and those whose forced expiratory volume in I s 
( FEY 1) fe l I by I 0'7t· or more art er the exercise cha! lengc test 
in the school. For each of these ·cases· the next child on the 
alphabetical class list of the same sex was chosen as a ·cun­
trnl' . 

L::th ical approval for both studies was obtained from the 
Department of Epidemiology and Biostatistics Ethic, Com­
mittee or McGi ll Univnsity. 
Data collection: In groups from both Salluit and Mo11treal 
the outcome of in terest . exerci se induced bn111chi;1I hypn­
responsiven ss (EIBI I). ,vas determi ned usi ng an exercise 
cha llenge tes t. Following the assessment uf normal resting 
spirometric functi on. ch ildren undc rn·L'nt a 6 min free run­
ni ng exercise test in the school gymnasium ( I (1). The level ol 
exercise was assessed by both the d istance covered in the 
6 min interval and the hea rt ra te achieved at maxirnal exercise 
as measured by a pulsemctcr. Postexercise ,pirnmet ry was 
measured at 5 and 10 mins following exercise. A positive 
response of EIBH was defined as a dec line ol I ."i'k or num· 
between pre-exerci se FEY 1 and that at 5 or 10 rnins pos t· 
exe rci se. All spi rometry measurements we re perro1111ed ac­
cording to standard ized methodology as described by the 
American Thoracic Society ( 17 ). Test ing procedures ror the 
exercise challenge t st were standard ized for the two com111u-
11i tics. with the same personne l conducting the tests in both 
!neat ions. No forma l assessment or the reliabilit y of' the FE\/ 1 

measurt'ments was undertaken. 
The presence or atopy was assessed by sk in prick tes ts 

tu common inhaled all ergens using 111L'thnds descrihl'll by 
Bernstein ( 18). This w:1s carried out in all the S,illuit ch ild ren . 
but on ly among the subsample of Montrea l children chm;en 
for furt her study at home. Solutions for testi ng comprised 
hi stamine. normal sa Ii nc. Den11uto11/iL1goidcs />lcro11_1·ssi11Hs . 
Uermatoplwgoidcs ji1ri11ae. mi xed grass pollen,. tree pol ­
lens. ragweed. mixed molds. Aspcrgi//11.1. ,\//crnut'ia. Clodo­
''fh>ri,1111 and PcHicilli11111 species. L·at ep ithdium and 
cockroach (supplied by Omega LaboratoriL:s ). A drop of' each 
allergen was placed 011 the child 's f'oremm :111d the ski n was 
pricked through the droplet. Measurements of' the sk in wh al 
we re recorded after 15 111i11s. The development or one ()f' 1norL' 
whea ls at least 3 111 111 or greate r than that res ulti ng from the 
negat ive control was rega rded as a posi tive ski n test indicat­
ing atopy. A subject was considered a topic if he or she had at 
least one positive test. 
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TABLE 1 
Characteristics of study subjects 

Salluit 

---- (n=118) 
Sex 

Male(%) 46.6 

Age 

Mean 10 

Range 7-15 

Mother smoked during 67.3 
pregnancy (%) 

Current regular smoking 

Motr1er(%) 69.6 

Father(%) 49.0 

Montreal 
(n=11112 

49.8 

88 

5-13 

31.2 

37.2 

44.4 

In Salluit. trainL'J intnvicwers from the community ad­
ministered a quL'stionnairc in lnuktitut lo a parent or guardian 
(usually the mother) of each of the study subjects in their 
homes. The questionnaire had been translated into lnuktitut 
:ind back-translated. in thL' same manner as the other docu­
ments discussed above. In Montreal, the questionnaires. in 
English or French. were distributed and collected through the 
schools and self-administered by the parents. Questions in ­
cluded details about the home environment, including smok­
ing history of the parents, and the child's hi ·tory of 
resp iratory symptoms using questions from the ISAAC ( I lJ). 

IU ATLD (20) and American Thoracic Society (21) respira­
tory symptom and asthn,a quL'stionnaires. 

llousc dust mite samplcs were col IL-ctcd by a standard 
procedure (22) from the mattress and bedroom floor for each 
or the Salluit study subjects and among the subsample of 
Montrea l children chosen for further study at home. Re­
sults arc expressed as Fg of!.> ptcm11v.,si1111.1 1/g of sicvcJ Just. 
;\ kVL'l or 10 ,Ltg/g of dust has been associated with acute attacks 
and increased risk or future asthma ( 14 ). 
Data a nalysis: The intent of this paper is to provide descrip­
tive data. consisting principally of percentage prevalence, 
rather than to test specific hypotheses. For this reason statis­
tical testing has been limited to that comparing the difference 
between the propo11ion of EIBH observed in the two popula­
tions 11sing the x2 test. Eventu:1lly a mult ivariate analysis will 
be used to identify determinants of EIBH for each or the two 
populations separately, as well ;is together. while contrnlling 
fo r potential confounding variabiL's. 

Because allergen skin tests and house dust mites were 
only measured in the chosen subsample of children in the 
Montreal study. the results from this subsample were ex ­
trapolated to the full sample of Montreal children to estimate 
the prevalence of these two vari ab les anJ to allow for a 
comparison with the prevalence obtained among the Salluit 
child ren . The rates of allergen skin tl'st positivity and the 
prevalence of house dust mite concentrations were extrapo-
1.ill'd accorJing to the sampling weights from their observed 
frequency in the comparison group among the subsample 
visited at home. The observed frequency among children 
with EIBH or a history of asthma were thL'n directly com-
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TABLE 2 
Prevalence of EIBH and atopy among children in Salluit 
and Montreal 

Boys Girls 
Salluit Montreal Salluit Montreal 
(n=55) (n=497) (n=63) (n:492)__ 

EIBH.(%) 23.6 7.8 15.9 9.7 

Atopyt (%) 11.1 38.9 6.5 30.8 

'Exercise induced bronchial hyperresponsiveness (EIBH) defined as 
a decline of 15% or more between pre exercise forced expiratory 
volume m 1 s (FEV1) and that at 5 or 10 mins postexercise; t Atopy 
defined as a skin wheal with a mean diameter of 3 mm or more in 
response to at least one of 13 common inhaled allergens 

bincd with the extrapolated frequencies to provide frequen­
cies in the complete group studied in the schools. 

RESULTS 
Characteristics of stuJy subjects and exposure to tobacco 

smoke arc presented in Table I. The mean age of the Inuit 
children was IO years, slightly older than that of the Montreal 
children. Inuit children were much more likely to be exposed 
to tobacco smoke, both in utero and currently, than the 
Montreal children. Over two-thirJs of the Inuit children were 
exposed to tobacco smoke in utero. compared with 11::.ss than 
one-third of the Montreal children. The Inuit children were 
also more likely to have a mother who was a cu1Tcn1 smoker 
(69.6%) than were the Montreal children (37.2%), while the 
percentage of children whose fathers were current smokers 
was approximately equal for the two populations. 

Among the 118 Inuit children who successfully completed 
the exercise challenge test. the overall prevalence of EIBH 
was 19.5%. The prevalence was highest among children 
seven to nine years old (25 %) and decreased to I I 'It in 
children 13 to 15 years old. As indicated in Table 2, EIBH in 
the Inuit was more common in boys ( 13 of 55 , 23.6%) than 
in girls (IO of 63, 15.9%). In Montreal the overall prevalence 
was 8.8% and was lower in boys (39 of 497. 7.8cfo) than in 
girls (48 of 492, 9.7%), though the sex difference in Montreal 
children was proportionately less than among Inuit children. 
In a comparison of the two populations, the prevalence or 
EIBH was significantly higher among the Inuit boys than 
among the Montreal boys (P<0.00 I), but there was no signifi 
cant difference in the prevalence of EIBH between Inuit and 
Montreal girls (P>O. I 0). 

Rates of atopy, or allergy skin test positivity. were much 
lower among the Inuit children. Overall, 8.6'/t of the Inuit 
children had a positive skin test compared with 34%, of the 
Montreal children (P<0.00 I) . The pre valence of atopy was 
higher among boys in both the Inuit and Montreal children 
(Table 2) . 

The prcv:..tlcncc of the child 's respiratory symptoms, as 
reported by parents, was consistently higher among the Inuit 
population (Table 3). 

House dust mite was virtually nonexistent among thL' 
Inuit. Only one of 93 bedroom floor samples and none or the 
93 matt ress samples contained I g or mon: of total dust mite/g 
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of dust. The corresponding levels in Montreal, when extrapo­
lated to the full sample, were 15.6% for bedroom tloor sam­
ples and 2J.6% for mattress samples. 

DISCUSSION 
In a cross-sectional study of 118 Inuit schoolchildren we 

observed a high prevaknce of airways hyperresponsiveness 
as shown by EIB H. With respect to the influence of age, 
resu lts of our data are similar to those reported by Bardagi 
(23), in that the prevalence of EIBH decreased progressively 
with age. This excess in a mt>asure of bronchial hyperrespon­
~ivcness appears to be contrary to the commonl y held belief 
among physicians working with the population that asthma is 
an unusual occurrence (5). This contradiction may be more 
apparent than real. however. since the airway hyperrespon­
siveness may be of a different etiology than that commonly 
found among children with allergic asthma, and may mani­
fest ifsclf differently clinically from the asthma Wt' usually 
recognize among children in more southern climates. 

We chose to assess bronchial hyperresponsiveness using 
an exercise challenge test rather than another brunchocon­
strictive stimulus such as hi stamine or methacholinc for two 
primary reasons. First, the validity of exercise as a means or 
assessing airway narrowing has been demonstrated (23), and 
second, exercise was felt to be a more practical and safe 
stimulus to uSL' in these remote isolated communities than 
phannacological induction of airway narrowing. We are not 
sure whether the excess bronchial hyperresponsiveness ob­
served would also occur with mcthacholine or histamine. 
While it has been demonstrated that responses to these differ­
ent bronchoconstrictive stimuli correlate within individuals, 
this cotTelation is inconsistent and relatively weak (24 ), 

though exercise induced brnnchospasm may be more specific 
to asthma (25). 

Skin tes t reactivity to common inhaled allergens was pre­
sent in less than I 0'/c, of the Inuit children. compared with a 
third or more of children in Montreal , suggesting that allergic 
sensitization was uncommon. Furthermore, the most impor­
tant allergenic cause of asthma. the dust mite. could not be 
detected in most bedrooms of Inuit children and was never 
present at leve ls thought to be associated with sensitization or 
acute symptoms ( l 4 ). 

On the other hand. exposure to tobacco smoke was ex­
tremely common in the Inuit children due to both a very high 
prevalence of smoking among parents and the amount of time 
spent indoors in these northern regions. The' relationship 
between exposure to second-hand smoke and an increase in 
bronchial responsiveness among children has previously 
been described (26). Cold air, proposed by some as a cause 
of airway disease. is another potential irritant that may par­
tially account for the high prevalence of EIBH among the 
Inuit children (27 ,28). However, a more likely explanation 
may be the very high rate of both upper and lowt>r respiratory 
tract infections occurring among Inuit children during in­
fancy and early childhood. Evidence from the literature sug­
gests that respiratory infections may have long tenn 
consequences on airway !'unction (29). 
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TABLE 3 
Prevalence of respiratory symptoms among children in 
Salluit and Montreal 

Salluit Montreal 
n:118 n:1 111 

Wheezing 

Ever (%) 15.4 10.6 

Past 12 months (%) 7.7 3.2 

Cough 

Persistent (%) 25.6 10.3 

At night(%} 17.1 10.2 

With phlegm (%) 31.0 6.5 

Meteorological conditions in the gymnasiums where the 
exercisL~ tests were conducted were similar in the two loca­
tions, and therefore were not likely to haw influenced the 
difference in EIBH observed. Averagg temperature and hu­
midity were 22.0°C and 22.8 9;,, respectively. in Salluit and 
19.3°C and 29.8%, respectively. in Montreal. 

It would be difficult to attribute the high prevalence of 
brond1ial hyperresponsiveness to social disadvantages alone. 
since the relationship between bronchial hypcrresponsive­
ness and socioeconomic status has been wL·ak and inconsis­
tent in previou.~ studies (30,31 ). It is also unlikely that hL'ating 
methods accounted for the differences obsL' rved. All Inuit 
homes were heated with an oil furnace. while in Montreal the 
majority of homes used electric radiators. A genetic compo­
nent may be present since respiratory diseases remain an 
important cause of mortality and morbidity among adult 
Inuit, which is evident despite the reduction in prevalence of 
tuberculosis (32). 

Although these results arc preliminary and must be inter­
preted as such. they du suggest that the prevalence of airways 
hypcrresponsiveness, as shown by ElBH, is considerably 
higher among Inuit school children than among children of 
similar age in Montreal. However, the presence or atopy is 
remarkably lower (P<0.00 I). We are currently examining 
several hundred more Inuit children and will be exploring the 
potential role of the indoor environment, as well as medical 
history of respi ratory illness, in bringing about this high rate 
of exercise induced bronchial hyperrcsponsiveness. 

ACKNOWLEDGEMENTS: We thank the Salluit Education am.I 
Health Committees, the staff of the Salluit School, and the CPDPM 
of the [nuulitsivik Health Centre for their support and assistance in 
L·arry ing out this study . This stu<l y was supported by a grant from the 
National Hea lth Research and Development Program, Health and 
Wdfare Canada, and the Quebec Lung Assoc iation. P Ernst is a 
senior research scholar of the Fonds de la rechcrchc en sante du 
Quebec (FRSQ). and B Hemme lgarn is tlw rc-cipient of a doctoral 
schol arship from the National Health and Rc·scarch Development 
Program of Canada (NHRDP). 

REFERENCES 
I. Sears MR. Rea HH . Patients at ri sk for dying of asthma : New 

Zealand experience. J Allergy Clin [mmunol 
[ L)8 7;80(SupplJ :4 77-81. 

J Van Niekcrk CH . Weinberg ES. Shore SC. Heese HY , Van 

95 



HEMMELGARN ET AL 

Schalkwyk .I . Prevalence or asthma : a comparative study or 
urhan and rural Xllllsa children. C lin Allergy 1979;9:3 l 9-24. 

3. Keeley DJ, Neill P, <.,allivan S. Compari.,on or the prevalence 
or rcvcrsihlc :1irways ohstruction in rural :mJ urhan 
Zimhahwe:m childrrn. Thorax 199 I ;4(1:'i4ll-53. 

4. Odhiamho J , Ng ' ang 'a L, Munga i M, el al. Rural and urhan 
rcspiralllry hea lth su rveys in Kenya school d1ildre11: 
participation rates and prevalence or m,irkcrs l1 1· asthma. Arn J 
Rcspir Crit Care Med I 9lJ4: 149:A.185. (A hst) 

5. HerxlH:irncr H, Schader 0. Asthma in Canadian Eskimos. 
N Engl.I Med 1974:291:14 19. 

6. Hanrahan JP, Tagcr !B, Segal MR. ct al. The effect of mat ernal 
smoking during pregn ancy on earl y infant lung function . Am 
Rev Respir Di s 1992: 145 : 1129-.15. 

7. Young S, Soucf PNL, Gcclllllcd UC. Stick SM. Turner KJ . 
Landau LI. The inllucncc· or a family history of' asthma and 
parental smoking 011 a irway respnnsivcnes., in ea rly infanc y. 
N Engl J i'vkd I lJLJ I 324: 11 (18-73. 

8. Tager IB, Hanrahan JP, Tostcson TD, ct al. Lung f'uncliun, pre­
and post-natal smoke exposure . and wheezing in the first year 
or lik. Am Rl'V Rcspir Dis I lJ9J: 147:81 1-- 7. 

9. Martinez FD, Antognoni G. Marci F, ct al. P:1rental smoking 
enhances bronchial responsiveness in nine-year-old children. 
Am Rev Rcspir Dis 1988: 138:.51 8-23. 

I 0. O'Connor GT, Weiss ST, Tager lB , Spc i,cr FE. The e ffect of 
passive smoking on pulmonary function and nonspecifi c 
bronchi al responsiveness in a population hased sample of 
children and young adults. Am Rev Rcspir Dis 1987: I 3:'i:800-4. 

11. Frischcr T, Kul'hr J, Meinert R. ct al. Maternal smoki ng in 
early childhood:;\ risk factor for bronchial responsiveness 1,1 
exercisl' in primary-sch(1l1l ch ildrcn. J Pcdiatr I lJ92: 12 1: 17-22. 

12. Scars MR. Bu rrows B, F lan ne ry EM, Herbison GP, 1-lewill CJ, 
Holdaway MD. Relation be tween airway responsiveness ,md 
serum lgE in children with asthma and in ,1pp;ircntly normal 
children. N Engl J Med I <)l) U2:'i: I 06 7-71. 

1.1. Zimmerman B. Leanny S, Reisman J , cl al. Allergy in as thma . 
l. The dose-relationship of allergy 10 severity or childhood 
asthma . .I Allergy Clin lrnrnuno l 1988:81 :63-70. 

14. Sporik R , Ho lga te ST, Platts-Mills TA E, Cogswell .lJ. 
Exposure 10 house-dust mite a lle rgen (Der p I) and lhL' 
development of' asthma in ch ildhood : A prospective' study. 
N Engl J Med 19LJ(U2J:502-7. 

I '.i. Van Aspcrrn PP. Kemp i\S. Mukhi A. Alopy in infancy 
predicts the severity or hronchial hyperrespnnsivcness in later 
childhood . J Allergy C lin l111111uno l !990;85:790-'.i. 

16. Tsanabs JN, Milner ROG , Bannister OM, Roon WA. Free 
running asthma screening les t. Arch Di s Chi ld 1988:63:26 1-5. 

17. American Thoracic Society. Standardization or spirometry -

96 

1487 update. Am Rev Respir Dis I lJ87: I J(i: 1285-98. 
18 . Bernstein IL. Proceedings of the task force on guidelines for 

s tanda rdi zing old and new techno log ies u ·cd for the diagnosis 
and treatmen t of allergic disea.-es. J Alle rgy C lin lrnmunol 
I 988:82:487-526 . 

I()_ Pearce N, Weiland S, Keil U. ct al. Self-reported prevalence of 
as thma sy mptom s in child ren in Australia, England. Germany , 
and New Zealand: an international comparison using the 
ISAAC protocol. Eur Respir J l 993;6: 145.5-6 1. 

20. Burney PG.I, Laitinen LA. Pen.lrizet S. et al. Validi ty and 
repeatability or the IUATLD ( 1984 ) bronchial symptoms 
questionnaire: an inte rnational comparison. Eur Rcspir J 
1989:2:940-5 . 

2 1. Ferris BG. Epidemiology Standar<li1a1ion Projl'c l. ;\111 Rev 
Respir Dis 1978: l 18: 1- 120. 

11 Tovey ER, Chapman MD, We lls C'W. Plall s-Milh TA. The 
distribution of dust mite allergen in the houses or patients with 
asthma. Am Rev Resp ir Dis 198 1; 124:(,30-5. 

2.1. Bardag i S, Agudo A, Gonza lez CA, Romero PY. Pn:valcnce of 
exercise-induct'd airway narrowi ng in schoolchild rrn from a 
Mediterranean town. Am RL'v Respi r Dis 1993; 147: 111 ;'.-) . 

24. C lough JR, Hutchinson SA, Williams JD, Ho lga te ST. Airway 
response to exerci se and methacho li ne in children with 
respira to ry symptoms . Arch Dis Child i 9LJ I: I 6: 57lJ-8J. 

2.5. Godfrey S . Springer C, Novisk i N , Maayan C. A vital A. 
ExerL·ise hut not methacholinc differentiates asthma from 
chronic Jung disease in children. Thorax 199 1 :46:4X8-ll2. 

2(1. Tag.er IR. Health effect of "pass ive smoking" in children. Chest 
1989;%: l [61 -4. 

27 . Larsson K, OhhL'll P. Larsson L. Malmhcrg P. Rydstiom PO, 
Ulcikscn H. High prevalence of asthma in cross-country skiers. 
BMJ 1993 ;307 :1326-9 . 

28. Schaefer 0 , Eaton RDP, Timmermans FJW, Hildcs JA. 
Resp iratory function impairment and cardi opulmonary 
consequences in long-t ime residents or the Canadi:m Arctic. 
Can Med Assoc J !980; 123:997- 1004 . 

29. Busse WW. Respiratory infections : their role in a irway 
responsiveness and the pathogenesis o f asthma . J A llergy C lin 
lnrnnmol I 990;85:671-8.1 . 

. 10. Mitchell EA, Stewart AW, Pattcmore PK. Ashcr ML Harrison 
AC, Rea HH. Socioeconomic status in childlwod asthma. lnl .J 
Epidemio l l 989; 18:888-90. 

JI. Pallcmorc PK, Asher M l. Harrison AC, Mitchell EA, Rea HH . 
Stewart AW. Eth nic dillcrcnccs in prevalrnee of asthma 
symp10ms and hronchial hyperresponsivcncss in New Zealand 
school children. Thorax 1989:44: l 68-76 . 

32. Wilkins K. Mark E . Po tential years o r life Inst. Canada 
1987-88. Can Med Assoc.I !989; 140:67 1-.1. 

Can Respir J Vol 2 No 2 S ummer 1995 



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


