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Background: Atopic sensitization is a well-known risk factor

for asthma and bronchial hyperresponsiveness (BHR). Mites
have been regarded as the most important allergens, but the
prevalence of sensitization to mites is relatively low in Sweden.
Objective: The aim of the study was to investigate possible
associations between sensitization to various allergens and
asthma and BHR in adults.

Methods: A random sample of 1859 subjects, aged 20 to 46
years, was investigated in a cross-sectional study by using a
guestionnaire, skin prick tests (SPTs), specific and total IgE
measurements, and methacholine bronchial challenge tests.
Possible associations were analyzed univariately and by using
multivariate logistic regression analysis and proportional haz-
ard regression analysis.

Results: Positive SPT and specific IgE results were more com-
mon in subjects with asthma and BHR than in subjects with-
out these conditions for all allergens. The independent associa-
tions between positive SPT responses and asthma and BHR
are given as adjusted prevalence ratios (PRRSs): pets and asth-
ma, PRR = 3.6; pets and BHR, PRR = 2.0; grass and asthma,
PRR = 2.0; grass and BHR, PRR = 1.7; mites and asthma,
PRR = 1.4; and mites and BHR, PRR = 1.2. The use of specific
IgE measurements instead of SPTs showed essentially similar
results.

Conclusion: Cats and dogs were the sensitizing allergens most
closely associated with asthma and BHR. The relationships
with sensitization to grass and mites were less pronounced. (J
Allergy Clin Immunol 1999;103:58-65.)
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Atopic sensitization is a well-known risk factor for
asthma and bronchial hyperresponsiveness (BHR), par-
ticularly in children!-7 The role of allergy has been more
controversial in adult asthma, but some studies of adults
have revealed associations between sensitization and
asthma. Burrows et @&found an association between
asthma and elevated total IgE. Gergen 2faind that
asthma was associated with house dustAdternaria
spp. However, their study was conducted before modern
standardized skin test extracts were available, and specif-
ic IgE was not used. In addition, the study included both
young adults and children. The Spanish part of the Euro-
pean Community Respiratory Health Survey (ECRHS)
found that asthma was associated with sensitization to
both indoor and outdoor allergesCookson et &f
found the risk of BHR was greater in subjects sensitized
to house dust and molds than in those sensitized to grass.
Two other ECRHS studié&13found an increased risk of
BHR in subjects sensitized to indoor allergens or pollens.

Most previous studies were performed in countries
with a high prevalence of sensitization to house dust
mites (HDMs). In a study from Canada, Murray étal
showed that sensitization to HDMs is rare in areas that
are “dry,” either as a result of a semiarid climate or a cold
climate with a long heating season. Most parts of Sweden
are typical examples of areas with a long heating season.
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col'7 (ie, a cross-sectional investigation of a random sample of the
general population). A random sample of 1800 men and 1800
women, aged 20 to 44 years, was selected from each of these cen-
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mannei>.17 The following ECRHS panel of allergens was used:

Abbreviations used cat, HDM (Dermatophagoides pteronyssijusmothy grass, birch,
BHR: Bronchial hyperresponsiveness Cladosporium herbaruplternaria alternata olive, common rag-
Cl: Confidence interval weed, andParietaria judaica In addition, 2 common Swedish aller-
ECRHS: European Community Respiratory Health Survey  gens, dog and mugwort, were added. A histamine-coated Phazet
HDM: House dust mite was used as the positive control, and an uncoated Phazet was used
OR: Odds ratio as the negative control. A mean wheal diameter of 3 mm or more
PAR: Population attributable risk was regarded as positi¢é SPTs to olive and common ragweed
PRR: Prevalence ratio were not included in this presentation because of the very low
SPT: Skin prick test occurrence of these allergens in Swetfen.

SPT responses to pets were defined as a positive response to cats,
dogs, or both. To avoid colinearity in the multivariate analysis
because of the close association between sensitization to cats and
dogs24 pets were included as an independent variable instead of
using cats and dogs as separate variables. SPT responses to molds

ters by using the population registers. A postal questionnaire was
sent to all subjects in December 199@he response rate was 86%. defined itive 16 herb A alt ; both
With the aim of obtaining 600 subjects from each center, random VM€ CENN€d as positve erbarum A altérnatg or both.

subsamples of individuals (950, 800, and 672 subjects from the_ﬁ}ecauslﬁ of.tt:e Iowlnqmpert of(;:a?es,Pstto moIdewell;e used in
borg, Uppsala, and Vasterbotten, respectively) were selected fol € mullivariate analysis instead of us gher arumandA ater-
nataas separate variables. SPTtqudaicawere not included in

participation in the second stage of the study. The different number:

were due to differences in estimated participation rates between th;?szgl?;ivar'ate analyses because of the low number of cases of sen-

centers. Only those who had previously answered the screenini -
Total serum IgE and specific IgE toward cats, HDKBs

guestionnaire were invited to participate. In all, 89.2% of the invit- i . birch and herb d (Ph
ed subjects agreed to participate. The clinical examinations were? erc_)nyssmus)grass, irch an g er_ arumwere measured (Phar-
macia CAP systems, Pharmacia Diagnosfie®AST results were

conducted between February 1991 and June 1992. categorized into class 0 (specific IgE <0.35 kU/L), class 1 (specific
The study was approved by the ethics committees at the univer o ' ' -
Study was approv y oS frees L IgE =0.35 kUI/L), class 2 (specific IgB0.7 kU/L), class 3 (specific

sities in the 3 areas and by the Swedish Data Protection Board. o
IgE =3.5 kU/L), and class 4 or more (specific 1gE7.5 kU/L). A

Areas of residence RAST class of at least 2 was regarded as positive.

Goteborg (Gothenburg) is Sweden’s second largest city. Com-Bronchial methacholine challenge
pared with the other areas, the climate is warmer and more humic

because of Géteborg’s location near the sea in the southern part ¢
Sweden. Uppsala is a university city, 60 km northwest of Stockholm
in the interior part of the country. Véasterbotten is a large county in
northern Sweden. The climate is subarctic, with short summers anc
long, cold winters.

The methacholine challenge test was performed according to the
ECRHS protocof? The Mefar MB3 dosimeter (Mefar Ele H20;
Medicali, Brescia, Italy) was used. After inhaling the diluent, metha-
choline in cumulative doses from 0.0039 mg to 2 mg was inhaled.
FEV, was measured before and during the methacholine challenge
test 2 minutes after the delivery of each dose. The Spiro Medics
Questionnaires computerized dry rolling seal spirometer system 2130 (Sensor

. . . n . Medics, Anaheim, Calif) was used. BHR was defined as a decline in
The scre_enlng qgeshonqawe was the E_CRHS-mod|f|¢d version 01FEVl of 20% or greater compared with the postdiluent value after
the International Union Against Tuberculosis and Lung Disease ques

tionnaire, and the main questionnaire was developed from preexisting
questionnaire&9.201t included questions on symptoms, medical his- Statistical analysis
tory, occupational and social status, smoking habits, home environ-
ment, medication use, and use of servi®Ehe questionnaire was
administered by interviewers trained at a joint workshop.

inhalation of a cumulative dose of methacholine of 2 mg or less.

The chi-square test was used when analyzing differences
between groups. The chi-square test for trends was used to test for
a possible increase in the trend in prevalence according to RAST

. e class. Multivariate logistic regression analysis was performed to
Definitions of asthma and atopy estimate the adjusted odds ratios (ORs) when taking several inde-

The criterion for asthma was a positive answer to the questionspendent variables into account. The OR may be a biased estimate of
“Have you ever had asthma?” and “Was it diagnosed by a physithe relative risk, especially with common disorders. Therefore an
cian?” and a positive answer to at least 1 of 5 questions about aSﬂadjusted prevalence ratio (PRR) was also calculated by using pro-
ma symptoms during the past 12 months (questions 1 to 5 in thgortional hazard regressi8f27 Differences between total IgE val-

main questionnai.réz)l. B o ues were tested by using an unpairéest after logarithmic trans-
Atopy was defined as a positive skin prick test (SPT) response tformation. The statistical analysis was performed with the Statisti-
one or more allergens. ca 4.0 (StatSoft Inc, Tulsa, Okla) software package. The adjusted

. e . PRR was calculated by using the SAS statistical package, procedure
AIIerglc sensitization PHREG (SAS Institute, Cary, NC). Probabilif?) values of less
Sensitization to various allergens was estimated by using 2 dif-than .05 (2-tailed test) and ORs with 95% confidence intervals (Cls)
ferent methods: SPTs and CAP-RAST analyses for specific IgEexcluding 1.0 were regarded as statistically significant. Unless oth-
(RAST). erwise specified, the multivariate analysis included sex, age, area of
SPTs were carried out by using Phazets (Pharmacia Diagnosticsresidence, smoking status, and sensitization to specific allergens as
Uppsala, Sweden), stainless-steel lancets precoated witlindependent variables. When possible associations with BHR were
lyophilized standardized allergen extra8t$SPTs were performed  studied, FEV was included as an independent vari&Bl€he pro-
as single tests and in accordance with the European Academy cportion of asthma and BHR in the population that could be attrib-
Allergology and Clinical Immunology position papg@rAll the uted to atopy and specific sensitization was calculated as the popu-
fieldworkers were trained to perform the SPTs in a standardizediation attributable risk (PAR) by using the point estimate of the
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TABLE I. Basic characteristics of subjects with or without positive RAST results were found two and a half times as

asthma and bronchial BHR often among subjects with asthma and nearly twice as
Asthma BHR often in persons with BHR compared with subjects with-
No Yes No Yes out BHR. Total IgE was higher in subjects with asthma
(n= (n= (n= (n= and in subjects with BHR compared with persons with-
1488) 84) 1194) 218) out these conditions. In subjects without asthma, there
Female, % 49.9 631  45.8 58.3 were similar, .but somewhat less pror)ounceq, differences
Mean age (SD), y 33(7.3) 32(7.6) 33(7.4) 33(7.4) between subjects with BHR and subjects without BHR.
Living in Goteborg, % 37.6 345 38.3 335 The occurrence of asthma and BHR increased as the
Living in Uppsala, % 33.6 321 345 33.0 RAST classes increased, particularly when it came to
Living in Vasterbotten, % 28.8 333 27.2 335 cats (Figs 1 and 2).
Smokers, % 29.2 238 27.6 39.0 SPT responses to cats were closely associated with
Cat/dog at home, % 30.1 221 287 313 SPT responses to dogs< 0.6 in the population, 0.55 in
Cat/dog as a child, % 67.5 71.2 67.2 67.4

nonasthmatic subjects, and 0.7 in asthmatic subjects).

“P < .05.

P < 0OL. Multivariate analysis
The relationship between sensitization to allergens

and asthma is presented as ORs and PRRs in Table IIl. Of
adjusted PRR. The association between sensitization to cat and qgall allergens, pets were most strongly associated with

allergens was described by Cohen’s kappa statisti®( asthma. Sensitization to grass and HDMs was associated
with asthma to a smaller degree, whereas sensitization to

RESULTS birch, mugwort, and molds was not independently asso-

Study participation ciated with asthma. The results were essentially the same

whether SPTs or RASTs were used to estimate sensitiza-

The questionnaire was answered by 1859 of the 208tion and whether adjusted ORs or adjusted PRRs were
subjects invited to participate. SPTs were performed olused to estimate the associations. PAR for atopy was
1572 individuals, IgE tests in 1470, and bronchial metha26%. PAR for a positive SPT response to pets was 14%,
choline challenges in 1450. In all, 1412 subjects particifor a positive SPT response to grass was 8%, and for a
pated in SPTs and tests for BHR, and 1318 participatepositive SPT response to HDMs was 3%.
in IgE tests and tests for BHR. When comparing partici- Female sex was associated with asthma (OR = 1.9, ClI
pants with nonparticipants by using the data from the= 1.2-3; PRR = 1.8, CI = 1.2-2.8), whereas age, area of
stage 1 screening questionnaire, there was no differenaesidence, and smoking status were not related to asthma.
regarding self-reported asthma attacks or current smok To control for the influence of atopy itself, a multi-
ing, but nonparticipants had a slightly lower mean age, wvariate logistic regression analysis, including only the
slightly lower prevalence of wheezing, and comprised catopic subjects in the population (n = 560), was per-
slightly higher proportion of males. formed. SPT responses to pets (OR = 3.5, Cl = 1.7-7.1)
and grass (OR = 2.0, Cl = 1.1-3.6) were still associated
with asthma. To control for the influence of the general

The prevalence of asthma was 5.6%, and the prevetendency to produce IgE, a multivariate logistic regres-
lence of BHR was 15%. The basic characteristics of suksion analysis, including log total IgE as an independent
jects with or without asthma and BHR are shown in Tablevariable together with RAST, sex, age, area of residence,
I. Asthma and BHR were more common among womerand smoking status, was performed. RAST results to cats
than men. The mean age was the same in subjects wiwere still associated with asthma (OR = 3.5, Cl = 2.0-
and without asthma and BHR. There was no statisticall6.0).
significant difference between areas in the prevalence ¢ Of all allergens, pets were most strongly associated
asthma and BHR, but a tendency toward a higher prevewith BHR (Table V). Sensitization to grass was more
lence was seen in Vasterbotten than in the other 2 areeweakly associated with BHR. Sensitization to HDMs,
There were more smokers among subjects with BHRbirch, mugwort, and molds was not independently asso-
There was no difference in the occurrence of preserciated with BHR. The results were essentially the same
domestic pets or pets in childhood between subjects witwhether SPTs or RASTs were used to estimate sensitiza-
or without asthma or with or without BHR. tion and whether adjusted PRRs or adjusted ORs were

Positive SPT responses and positive RAST resultused to estimate the association. PAR for atopy was 19%.
were more prevalent in subjects with asthma and BHFPAR for positive SPT responses to pets was 10%, for
than in subjects without these conditions for all allergengrass was 7%, and for HDMs was 2%.
(Table 11). Only a few subjects were sensitizedPto Smoking was associated with BHR (PRR = 1.5, Cl =
judaicaand to the 2 molds. Atopy was found twice as fre-1.1-2.9). Sex, age, and area of residence were not related
qguently among subjects with asthma and more than 50%o0 BHR.
more frequently in persons with BHR compared with In addition to control for the influence of atopy itself,
subjects without these conditions. Similarly, one or morea multivariate logistic regression analysis, including only

Univariate analysis
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FIG 1. Prevalence of asthma by RAST class.

TABLE Il. SPTs, RASTs, and total IgE measurements in subjects with or without asthma, with or without BHR, and
without asthma (with or without BHR)

Asthma BHR BHR in subjects without asthma
No (n = 1488) Yes (n = 84) No (n = 1194) Yes (n = 218) No (n = 1167) Yes (n = 180)

SPT
Cats, % 135 464 125 29.4 11.9 23.3
Dogs, % 12.1 4532 10.8 29.4 10.1 25.0
Pets, % 17.8 53% 16.5 35.8 15.7 30.6
Mites, % 9.5 20.2 9.5 15.1 9.4 13.3
Timothy grass, % 14.8 4055 13.7 28.6 13.3 23.9
Birch, % 15.5 31.0 14.6 25.% 14.3 23.9
Mugwort, % 5.4 10.7 5.4 7.3 5.4 6.1
P judaica % 1.4 3.6 1.4 2.8 15 1.7
Molds, % 3.2 6.0 2.9 55 2.9 4.4
Atopy, % 33.9 66.7 32.3 54.% 31.7 49.4

RAST
Cats, % 9.4 400 7.9 26.0 7.3 20.4
Mites, % 5.8 18.8 5.7 13.6 5.6 10.1
Grass, % 12.6 3513 11.8 22.6 10.9 20.8
Birch, % 10.4 29.4 10.3 18.3 9.6 17.3
C herbarum % 1 3.5 0.7 2.9 0.7 1.8
Any RAST, % 23.8 624 22.6 41.4 — 41.4
Total IgE, kU 23.1 66.8 22.5 40.6 21.8 35.7

(geometric mean)
*P < .05.
P < .01.

P <.001.
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FIG 2. Prevalence of BHR by RAST class.
TABLE lll. The association between sensitization and asthma presented as ORs and PRRs
OR (CI) crude OR (Cl) adjusted*® PRR (CI) crude PRR (Cl) adjusted”
SPTs
Cats 5.5 (3.5-8.7) — 4.8 (3.2-7.2) —
Dogs 6.0 (3.8-9.5) — 5.1 (3.4-7.7) —
Pets 5.3 (3.4-8.3) 4.0 (2.3-7.1) 4.7 (3.1-7.1) 3.6 (2.1-6.3)
Mites 2.4 (1.4-4.2) 1.5 (0.8-2.7) 2.3 (1.4-3.8) 1.4 (0.8-2.5)
Grass 3.9 (2.5-6.2) 2.2 (1.2-3.9) 3.5(2.3-5.3) 2.0 (1.1-3.5)
Birch 2.5 (1.5-4.0) 0.8 (0.5-1.5) 2.3 (1.5-3.6) 0.9 (0.5-1.5)
Mugwort 2.1 (1.0-4.0) 1.3(0.7-2.4) 2.0 (1.0-3.9) 0.9 (0.4-1.8)
Molds 1.9 (0.8-5.0) 0.8 (0.3-2.1) 1.9 (0.8-4.4) 0.8 (0.3-2.0)
Atopy 3.9 (2.5-6.2) 4.0 (2.5-6.5) 3.6 (2.3-5.6) 3.7 (2.3-5.8)
RASTs
Cats 6.4 (4.0-10.3) 4.2 (2.4-7.3) 5.3 (3.6-7.9) 3.5 (2.1-5.9)
Mites 3.8 (2.1-6.8) 2.3 (1.2-4.5) 3.3 (2.0-5.5) 1.9 (1.1-3.5)
Grass 3.8 (2.4-6.0) 2.1 (1.1-3.9) 3.4 (2.2-5.1) 1.9 (1.1-3.4)
Birch 3.6 (2.2-5.9) 1.3 (0.7-2.4) 3.2 (2.1-5.0) 1.3 (0.7-2.2)
C herbarum 3.6 (1.0-12.7) 0.8 (0.2-3.1) 3.1(1.1-8.9) 0.8 (0.2-2.7)
Any allergen 5.3 (3.4-8.4) 5.8 (3.7-9.3) 4.7 (3.1-7.2) 5.0 (3.2-7.8)

*Adjusted for sex, age, area of residence, smoking status, and sensitization to other allergens. Atopy was adjusted for sex,regieleses and smoking
status.

the atopic subjects in the population (n = 503), was conconducted. RAST results to cats were still most strongly
ducted. SPT responses to pets (OR = 1.9, ClI = 1.2-3.(associated with BHR (OR = 3.2, Cl = 2.0-4.9).

were still associated with BHR. To control for the influ-  Possible associations between sensitization and BHR
ence of the general tendency to produce IgE, a multivariwere studied separately in subjects without asthma (n =
ate logistic regression analysis, including log total IgE a<1346) in a similar multivariate logistic regression analy-
an independent variable together with RAST results, sexsis. The results were essentially the same as those of the
age, area of residence, smoking status, and;Fi&s  main analysis. SPT responses to pets were independent-
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TABLE IV. Association between sensitization and BHR presented as ORs and PRRs

OR (Cl) crude OR (Cl) adjusted" PRR (CI) crude PRR (Cl) adjusted”

SPTs

Cats 2.9 (2.1-4.1) — 438 (3.2-7.2) —

Dogs 3.4 (2.4-4.8) — 5.1 (3.4-7.7) —

Pets 2.8 (2.1-3.9) 2.4 (1.5-3.6) 4.7 (3.1-7.1) 2.0 (1.4-2.8)

Mites 1.7 (1.1-2.6) 1.2 (0.8-1.9) 2.3 (1.4-3.8) 1.2 (0.8-1.7)

Grass 2.4 (1.7-3.4) 1.9 (1.2-3.0) 3.5 (2.3-5.3) 1.7 (1.1-2.4)

Birch 2.0 (1.4-2.8) 1.1(0.7-1.7) 2.3 (1.5-3.6) 1.1 (0.7-1.6)

Mugwort 1.4 (0.8-2.4) 0.7 (0.4-1.4) 2.0 (1.0-3.9) 0.7 (0.4-1.3)

Molds 2.0 (1.0-3.9) 1.0 (0.5-2.1) 1.7 (1.0-2.9) 0.7 (0.4-1.4)

Atopy 2.4 (1.8-3.3) 2.8 (2.1-3.8) 3.6 (2.3-5.6) 2.2 (1.7-2.9)
RASTs

Cats 4.1 (2.8-6.0) 3.5 (2.2-5.5) 2.9 (2.2-3.8) 2.5 (1.7-3.7)

Mites 2.5 (1.5-4.0) 1.5 (0.9-2.6) 2.0 (1.4-2.9) 1.2 (0.8-1.9)

Grass 2.2 (1.5-3.2) 1.6 (1.0-2.6) 1.9 (1.4-2.5) 1.4 (1.0-2.2)

Birch 2.0 (1.3-2.9) 0.9 (0.5-1.5) 1.7 (1.3-2.3) 0.9 (0.6-1.5)

C herbarum 4.1 (1.4-11.9) 1.8 (0.6-6.1) 2.8 (1.5-5.1) 1.5 (0.6-3.5)

Any allergen 2.4 (1.8-3.3) 2.6 (1.9-3.6) 2.1 (1.6-2.6) 2.1(1.6-2.7)

*Adjusted for sex, age, area of residence, smoking status,, BEW sensitization to other allergens. Atopy was adjusted for sex, age, area of resideqce, FEV
and smoking status.

ly associated with BHR (OR = 2.1, ClI = 1.3-3.3), where- pets has increased in Sweden during the last deéades.
as SPT responses to HDMs were not statistically signifi-In addition, there are changes in lifestyle that have result-
cantly associated with BHR (OR = 1.2, Cl = 0.7-1.9). ed in pets currently living indoors in close contact with
Similarly, when RAST analysis was used, cat was thehuman beings, which is in contrast to the outdoor
allergen most closely associated with BHR (OR = 2.7, Cllifestyle of farmers’ cats and dogs in previous societies.
=1.6-4.7). In our study 73% of the population were present or for-
mer pet owners, and 83% of pet owners allowed their
Local results pets in the bedroom, whereas only 2.6% kept their pets
Each center was analyzed separately by using multioutdoors. Pet allergen exposure is not limited to pet own-
variate logistic regression analysis. In Géteborg, sensiti-ers. The allergens are easily transported and can be found
zation to HDMs was also associated with BHR (OR =at various public places, such as schools and day care
2.2, Cl = 1.4-4.3 when SPTs were used; OR = 3.1, Cl =centers, and in homes without p&i<2Exposure to pets
1.4-6.9 when RASTs were used). The separate analysiearly in life is a risk factor for sensitizatié#r45A possi-
of each center produced no other results that differecble partial explanation of the increase in asthma preva-

from the common study. lence could therefore be increased exposure to pets and
exposure starting earlier in life. Asthma was also associ-
DISCUSSION ated with sensitization to HDMs (only statistically sig-

nificant when RAST was used) and grass pollen.

Asthma and BHR were both associated with sensitiza- BHR is associated with asthma, but they are far from
tion to pets and, to a smaller degree, with sensitization tcsynonymous. Previous studies have found a relationship
grass. Asthma was additionally, but to a less pronouncebetween BHR and sensitization to both HDMs and other
degree, associated with sensitization to HDMs. Our find-allergens34.6.11-13As in asthma, we found a particular
ing of a strong association between sensitization to petincrease in the prevalence of BHR as the RAST class to
and asthma was underlined by the increase in asthmcats increased, thereby underlining the importance of this
prevalence as the RAST class increased. More than 30%llergen in Sweden. BHR was significantly associated
of the subjects with a RAST class of 3 or more to catswith RASTs to HDMs only in Goteborg, where the
had asthma. prevalence of sensitization to mites is higher than in the

Several indoor allergens are recognized as playing «ther Swedish centers. In the Spanish ECRHBHR
significant role in asthma. Other studies from areas withwas associated with sensitization to pollens and HDMs,
a high prevalence of sensitization to pets have revealebut not to cats, probably because of the low prevalence of
an association between asthma and sensitization tdomestic cats. However, the PAR of atopy for BHR was
pets30-32 hut most attention has been paid to HDMs. the same as in our study. It thus appears that BHR, like
However, Aberg4-36 found the highest increase in asth- asthma, is associated with sensitization to different aller-
ma in the north of Sweden, where mite levels are the low-gens in different areas.
est. Nor did we find a higher prevalence of asthma in Our results support the theory that repeated allergen
Goteborg, where mite sensitization is more common tharexposure induces bronchial inflammation and an associ-
in the other Swedish centers. The number of householated increase in BHR in the sensitized subject. In addi-
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tion, allergen exposure can trigger attacks of bronchia We thank N. B. Lindholm, E. Berglund, B. Lundback, L. Rosen-
obstruction (ie, clinical asthmé?. hall, and G. Boman for their participation in this study. These results

The proportion of asthma and BHR explained by thecome from a national analysis of data collected for the European

atopic sensitization itself was relatively low. This reflects Community Respiratory Health Survey. A final international com-
that although two thirds of the asthmatic subjects wert
atopic and more than 50% were sensitized to pets, mo

parison might use a different form of analysis.

of the sensitized population did not have asthma. ConsQererences

quently, other factors, such as the degree of allerge ;.
exposure, genetic determinaftsnfections, and irritant
exposure, play an important role in the development o
these conditions.

Nonresponse was low compared with similar studies z
The small differences between responders and nonrt
sponders in terms of sex and age are not likely to resu
in any significant bias.

Physician-diagnosed asthma combined with curren
symptoms is a criterion for asthma with a higher speci
ficity and a lower sensitivity compared with self-report- 4.
ed asthma or a diagnosis only based on asthma-lik
symptoms. When risk factors are studied, it is favorable
to use criteria with the highest specificity to avoid the .
dilution of possible relationshis. '

Bronchial responsiveness is a continuous variable, an
there is no definite cut-off point between normal respon: 6
siveness and hyperresponsiveness. The use of the do:
response slope would probably have produced simila ;
results!?

A mean diameter of 3 mm as the cut-off point for skin
test positivity is a limit commonly used in clinical prac-
tice and recommended in the European Position Raper. =
When it came to specific IgE, we investigated the result:
by using different RAST classes and found that a positivi 9.
RAST class of at least 2 produced the strongest associ
tions with asthma and BHR. The essentially similar find-

3.

ings with the 2 methods increase the validity of the;,

results.

Because cat and dog sensitivity were so closely rela
ed24 we chose to present sensitization to pets (ie, cat:
dogs, or both) in the multivariate analysis. There was ni
difference between cats and dogs in terms of the degre
of association between skin test sensitivity and asthm

and BHR in the univariate analysis, and both were indel2-

pendently associated with asthma and BHR when add
tional multivariate analyses were performed.

The use of an adjusted OR might lead to an overests,

mation of the relationship between sensitization anc
asthma and BHRE27 However, adjusted PRRs showed
only slightly lower values and no qualitatively different
results.

In conclusion, atopic sensitization is independently

associated with both asthma and BHR. In contrast td>

many earlier publications, which have emphasized mite
as the most important allergen, we conclude that cats ar, 4
dogs are the most important allergens in terms of asthmr
and BHR in Sweden. Domestic pets are popular in mod
ern society and may contribute to the increase in asthrr
prevalence. The possibility of sensitization to pets shoul®
be taken into consideration in the prophylaxis, diagnosis

and treatment of adult asthma. 18
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