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OBJECTIVES: To document the prevalence of asthma
among school-aged children in two Alberta communities, to
understand host and indoor environmental factors associated
with asthma, and to compare these factors between the two
communities.
DESIGN: A cross-sectional study with a nested, case-control
follow-up.
SETTING: Red Deer and Medicine Hat, Alberta.
PATIENTS AND METHODS: Questionnaires were sent to
families of children aged five to 19 years in Red Deer
(n=5292) and Medicine Hat (n=5372) to identify children
with current asthma. A random sample of 592 children with
current asthma and 443 with no history of asthma consti-
tuted a case-control population; they were followed up by
telephone to obtain responses to the European Respiratory
Health Survey and, in children with current asthma, the Pedi-
atric Quality of Life Questionnaire.
RESULTS: Cross-sectional response rates were 84% and
73% for Red Deer and Medicine Hat, respectively. The
prevalence of asthma was higher in Medicine Hat (17.0%)
than in Red Deer (12.8%). In the follow-up study, factors asso-
ciated with the presence of asthma were parental asthma or
allergies, number of siblings, presence of cats, serious respi-
ratory illnesses before five years of age, sex, age, presence of
mould and/or mildew and use of a gas cooking stove. The pres-

ence of mould and/or mildew was a significant risk factor in
Red Deer but not in Medicine Hat.
CONCLUSIONS: Asthma prevalence among school children
in Red Deer was consistent with recently published Canadian
data; the prevalence in Medicine Hat was higher than ex-
pected, especially given the low relative humidity. Risk fac-
tor data are consistent with other studies in that parental asthma,
especially maternal asthma, was a significant predictor of
childhood asthma. Cats in the house (both communities) and
environmental tobacco smoke (Medicine Hat only) were sig-
nificantly less common among children with asthma, sug-
gesting that preventive actions may have been taken in the
homes of some children with asthma.

Key Words: Childhood asthma; Family history; Indoor environ-

ment; Prevalence

Épidémiologie de l’asthme infantile à Red
Deer et à Medicine Hat en Alberta
OBJECTIFS : Documenter la prévalence de l’asthme chez les en-

fants d’âge scolaire de deux communautés albertaines pour compren-

dre les facteurs liés à l’hôte et les facteurs liés à l’environnement

associés à l’asthme et comparer ces facteurs entre les deux com-

munautés.

MODÈLE : Étude transversale de suivi avec cas/témoins emboîtés.

CONTEXTE : Red Deer et Medicine Hat, Alberta.

PATIENTS ET MÉTHODES : Des questionnaires ont été en-

voyés aux familles d’enfants de 5 à 19 ans de Red Deer (n = 5 292)

voir page suivante
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Asthma is a common, chronic condition in Canada with

an estimated 1.5 million or more persons affected (1).

Of these, at least half a million are between birth and 19 years

of age. A number of Canadian and international studies have

documented increases in the prevalence of asthma (2-4), in

hospital admissions due to asthma (5-7) and in asthma-

related mortality (5,8-10). Several studies have indicated that

although hospitalizations due to asthma are increasing in all

age groups and for both sexes, children are experiencing the

greatest increases (5-7).

Asthma is multifactorial in nature, and has been linked

with environmental and host factors. Some studies have

shown that persons with a genetic predisposition to asthma

are more likely to develop the disease when exposed to envi-

ronmental allergens (11). Host factors include age, sex, his-

tory of personal allergies, and diagnosed allergies or asthma

in a biological parent (12). In industrialized countries, espe-

cially those with cold climates, people spend the majority of

their time indoors (13). Furthermore, modern home construc-

tion produces indoor climates that favour the growth of

certain allergens (house dust mite, and mould and/or mil-

dew) (14). Indoor environmental factors potentially re-

lated to asthma include environmental tobacco smoke,

home dampness or water damage, mould and/or mildew,

and pets (12).

This study had three goals: to document the prevalence of

asthma among school-aged children in Medicine Hat and

Red Deer, Alberta; to understand the host and indoor envi-

ronmental risk factors associated with the presence of child-

hood asthma in these cities; and to compare environmental

risk factors and asthma triggers associated with asthma be-

tween the two communities.

PATIENTS AND METHODS
An initial screening questionnaire was distributed to stu-

dents in 16 schools in Red Deer (central Alberta) and in 20

schools in Medicine Hat (southern Alberta). The numbers of

high schools (grades 10 to 12), junior high schools (grades

7 to 9) and elementary schools (kindergarten to grade 6)

were chosen so that the proportion of respondents in each

stratum approximated the proportion within the total stu-

dent population for each city. Schools in each category

were selected randomly from lists of Catholic, public and pri-

vate schools.

The questionnaires were distributed to the students, and

completed by parents or guardians, except at one high school

in each community where the students completed the ques-

tionnaires at school. Current asthma was defined as positive

responses to each of the following three questions: Has your

child ever had asthma? Was the asthma confirmed by a doc-

tor? Does your child still have asthma? This definition was

based on a previous Canadian study (12).

All respondents to the screening questionnaire were

asked for permission to perform a follow-up interview.

Follow-up interviews were conducted by telephone with

the parents or guardians of a random sample of 1198 stu-

dents who completed the screening questionnaire and had

agreed to participate in the follow-up. Of these, 592 met the

criteria for asthma from the screening questionnaire and had

an ‘attack’ of asthma within the past year, or were taking

asthma medication. These participants were classified as

having asthma for the case-control study. There were 443

participants who had no history of asthma (classified as con-

trols for the case-control study). There were 119 participants

who had asthma according to the screening questionnaire but

were not taking medication for asthma and did not have an at-

tack in the past year. Forty-four participants had missing or in-

consistent information. For the purposes of this study, only

students with asthma according to the telephone interview cri-

teria (cases) or with no history of asthma (controls) were in-

cluded in the analysis (n=1035).

The telephone survey was based on the European Com-

munity Respiratory Health Survey (15) and included ques-

tions about demographic, environmental, medical history and

host factors (including parental asthma and allergies). For

patients with asthma, the Paediatric Asthma Quality of Life

Questionnaire (16) and the SF-12 Health Survey (17) were

included. The present analysis focused on the host and indoor

environmental factors.

Bivariate analyses were conducted using the � 2
test, and

by calculating odds ratios (ORs) and 95% CIs. Potentially

confounding factors were assessed using unconditional logis-

tic regression techniques. A backward elimination procedure

was used. Variables significantly related to a person’s status
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et de Medicine Hat (n = 5 372) afin d’identifier les enfants actuelle-

ment atteints d’asthme. Un échantillon aléatoire de 592 enfants atteints

d’asthme et de 443 sujets sans antécédents d’asthme a constitué la

population cas/témoins. Ils ont été suivis par téléphone au moyen du

European Respiratory Health Survey et, chez les enfants souffrant

d’asthme, au moyen du Pediatric Quality of Life Questionnaire.

RÉSULTATS : Les taux de réponse ont été de 84 et de 73 % pour

Red Deer et Medicine Hat, respectivement. La prévalence de

l’asthme a été plus forte à Medicine Hat (17,0 %) qu’à Red Deer

(12,8 %). Lors de l’étude de suivi, les facteurs associés à la présence

de l’asthme ont été l’asthme ou les allergies parentaux, le nombre de

frères et sœurs, la présence de chats, les maladies respiratoires

graves avant l’âge de cinq ans, le sexe, l’âge, la présence de moisis-

sures et l’utilisation d’une cuisinière au gaz. La présence de moisis-

sures s’est révélée être un facteur de risque significatif à Red Deer,

mais non à Medicine Hat.

CONCLUSIONS : La prévalence de l’asthme chez les enfants

d’âge scolaire à Red Deer concordait avec les statistiques canadi-

ennes publiées récemment. À Medicine Hat, elle s’est révélée plus

élevée que prévue, surtout compte tenu de la faible humidité rela-

tive. Les données sur les facteurs de risque concordaient avec

d’autres études en ce sens que l’asthme parental, surtout l’asthme

maternel, était un important facteur de prévisibilité de l’asthme in-

fantile. La présence de chats dans la maison (dans les deux com-

munautés) et le tabagisme (à Medicine Hat, seulement) ont été

beaucoup moins communs chez les enfants asthmatiques, ce qui

donne à penser que des mesures préventives peuvent avoir été prises

dans les foyers de certains enfants asthmatiques.
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as a case or control that might have been part of the disease

process (eg, history of pneumonia or bronchitis) were not

entered into the multivariate model. Differences in the asso-

ciations between asthma and risk factors between the com-

munities were tested by using the final regression model for

the two communities combined, adding an indicator variable

for ‘community’ and an interaction term for each variable

with the ‘community’ variable (ie, both main effects were in-

cluded, as well as the interaction term). Each interaction was

evaluated in a separate model.

Ethics approval was obtained from the Health Ethics Re-

view Board at the University of Alberta, Edmonton, Alberta.

RESULTS
Cross-sectional study: Response rates for the cross-sectional

study were 84% in Red Deer and 73% in Medicine Hat. The

prevalence of current asthma among students included in the

initial screening survey was 12.8% in Red Deer and 17.0% in

Medicine Hat (Table 1). The prevalence was highest for

females aged 15 to 19 years in Medicine Hat (20.0%) and

lowest for females aged 5 to 9 years in Red Deer (8.3%). The

prevalence for children younger than 15 years of age was

higher in boys; however, girls had a higher prevalence in the

15- to 19-year-old age group.

Case-control study: Approximately two-thirds (65%) of

the respondents to the screening survey agreed to be con-

tacted for the follow-up survey. Of those who were con-

tacted for follow-up, 97% completed the interview. Asthma

was more common among male than female respondents

(Table 2). Male sex was a significant risk factor in Red Deer

(OR 1.7, 95% CI 1.2 to 2.4) and for both communities com-

bined (OR 1.5, 95% CI 1.2 to 1.9). Positive histories of al-

lergies and respiratory conditions were significantly more

common among case subjects than among control subjects in
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TABLE 1
Prevalence of asthma by age and sex for children in Red Deer and Medicine Hat, Alberta, and in both
communities combined

Red Deer Medicine Hat Combined

Respondents
(n)

Asthma
(n)

Prevalence
(%)

Respondents
(n)

Asthma
(n)

Prevalence
(%)

Respondents
(n)

Asthma
(n)

Prevalence
(%)

Males: age (years)
5 to 9 1055 142 13.5 1093 203 18.6 2148 345 16.1
10 to 14 972 147 15.1 832 163 19.6 1804 310 17.2
15 to 19 475 47 9.9 592 100 16.9 1067 147 13.8
All ages 2502 336 13.4 2517 466 18.5 5019 802 16.0

Females: age (years)
5 to 9 1008 84 8.3 1005 120 11.9 2013 204 10.1
10 to 14 1012 136 13.4 939 158 16.8 1951 294 15.1
15 to 19 450 81 18.0 581 116 20.0 1031 197 19.1
All ages 2470 301 12.2 2525 394 15.6 4995 695 13.9

Both: age (years)
5 to 9 2069 227 11.0 2111 325 15.4 4180 552 13.2
10 to 14 1994 285 14.3 1775 321 18.1 3769 606 16.1
15 to 19 932 129 13.8 1179 216 18.3 2111 345 16.3
All ages 4995 641 12.8 5065 862 17.0 10060 1503 14.9

TABLE 2
Description of the respondents in the case-control follow-up examining the host and indoor environmental factors
associated with asthma in Red Deer and Medicine Hat, Alberta

Red Deer Medicine Hat Combined

Asthma (n [%]) Controls (n [%]) Asthma (n [%]) Controls (n [%]) Asthma (n [%]) Controls (n [%])

Males: age (years)
5 to 9 78 (45.3) 50 (49.0) 81 (48.5) 46 (43.4) 159 (46.9) 96 (46.2)
10 to 14 75 (43.6) 39 (38.2) 61 (36.5) 40 (37.7) 136 (40.1) 79 (38.0)
15 to 19 19 (11.0) 13 (12.7) 25 (15.0) 20 (18.9) 44 (13.0) 33 (15.9)
Total 172 (100) 102 (100) 167 (100) 106 (100) 339 (100) 208 (100)

Females: age (years)
5 to 9 37 (30.3) 39 (31.7) 36 (27.5) 44 (39.3) 73 (28.9) 83 (35.3)
10 to 14 59 (48.4) 65 (52.8) 62 (47.3) 41 (36.6) 121 (47.8) 106 (45.1)
15 to 19 26 (21.3) 19 (15.4) 33 (25.2) 27 (24.1) 59 (23.3) 46 (19.6)
Total 112 (100) 123 (100) 131 (100) 112 (100) 253 (100) 235 (100)
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both communities (Table 3). Case subjects were also more

likely than controls to have a maternal or paternal history of

asthma and allergies. ORs for personal history variables var-

ied from 9.8 (95% CI 7.1 to 13.6) for a history of a serious

respiratory infection before the age of five years to 2.7

(95% CI 2.1 to 3.5) for a history of skin allergies or eczema

(Table 4). Maternal asthma was the family history variable

most strongly associated with childhood asthma. The OR

for maternal asthma was higher in Medicine Hat than in

Red Deer.

Although personal smoking was less common in children

with asthma than in control subjects, exposure to passive

smoke did not differ overall or in Red Deer (Tables 5 and 6);

however, children with asthma in Medicine Hat were mar-

ginally less likely than control subjects to be exposed to

passive smoke. Children with asthma (especially in Red

Deer) were more likely to have a gas stove in the home. Cats

were less common in the homes of children with asthma.

The case-control difference was more pronounced in Medi-

cine Hat. Children with asthma were more likely to have

mould and/or mildew in the home in the past year, especially

those in Red Deer. The presence of asthma was not associ-

ated with water damage or the age of the house. Children

with asthma were more likely than control subjects to have

no siblings. The difference was most prominent when com-

paring the proportions of cases and controls with four or

more siblings (versus none) (OR=0.4; 95% CI 0.2 to 0.9).

Other environmental factors investigated (but not pre-

sented) were parental smoking during childhood, home ap-

pliances used for cooking other than the stove, years in the

home, type of home, type of home heating, and furry pets

other than cats or dogs. None of these were associated with

the presence of asthma.

Variables significantly related to asthma in the bivariate

analysis were examined in a multivariate logistical regres-

sion analysis (Table 7). The personal history variables listed
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TABLE 3
Comparison of host factors for asthma cases and controls in the follow-up study

Red Deer Medicine Hat Combined

Asthma (n [%]) Control (n [%]) Asthma (n [%]) Control (n [%]) Asthma (n [%]) Control (n [%])

Personal history
Nasal allergies 115 (41.7) 28 (13.1) 137 (48.1) 43 (20.2) 252 (44.9) 71 (16.6)
Skin allergies/eczema 168 (57.5) 76 (34.2) 161 (54.0) 63 (28.9) 329 (55.8) 139 (31.6)
Pneumonia 109 (37.1) 19 (8.4) 91 (30.5) 18 (8.3) 200 (33.8) 37 (8.4)
Chronic bronchitis 35 (11.9) 4 (1.8) 36 (12.1) 4 (1.8) 71 (12.0) 8 (1.8)
Attacks of bronchitis 157 (53.4) 36 (16.0) 170 (57.0) 42 (19.3) 327 (55.2) 78 (17.6)
Respiratory infection before

the age of five years
169 (58.1) 24 (10.8) 172 (58.5) 31 (14.7) 341 (58.3) 55 (12.5)

Family history
Maternal asthma 84 (28.8) 31 (14.2) 70 (23.8) 9 (4.2) 154 (26.3) 40 (9.2)
Maternal nasal/skin allergies 158 (54.3) 89 (41.0) 161 (54.8) 89 (41.6) 319 (54.5) 178 (41.3)
Paternal asthma 58 (20.4) 28 (13.0) 65 (22.0) 18 (8.3) 123 (21.2) 46 (10.6)
Paternal nasal/skin allergies 115 (41.1) 58 (27.5) 141 (49.6) 73 (33.8) 256 (45.4) 131 (30.7)

TABLE 4
Odds ratios (ORs) and 95% CIs for selected environmental factors in relation to asthma in the follow-up study

Red Deer Medicine Hat Combined

OR 95% CI OR 95% CI OR 95% CI

Personal history
Nasal allergies 4.7 3.0 to 7.5 3.7 2.4 to 5.5 4.1 3.0 to 5.5
Skin allergies/eczema 2.6 1.8 to 3.7 2.9 2.0 to 4.2 2.7 2.1 to 3.5
Pneumonia 6.4 3.8 to 10.8 4.9 2.8 to 8.4 5.6 3.8 to 8.2
Chronic bronchitis 7.5 2.6 to 21.3 7.4 2.6 to 21.0 7.4 3.5 to 15.6
Attacks of bronchitis 6.0 3.9 to 9.2 5.6 3.7 to 8.4 5.8 4.3 to 7.7
Respiratory infection before

the age of five years
11.5 7.1 to 18.6 8.5 5.4 to 13.3 9.8 7.1 to 13.6

Family history
Maternal asthma 2.4 1.6 to 3.9 7.2 3.5 to 14.8 3.5 2.4 to 5.1
Maternal nasal/skin allergies 1.7 1.2 to 2.4 1.7 1.2 to 2.4 1.7 1.3 to 2.2
Paternal asthma 1.7 1.1 to 2.8 3.1 1.8 to 5.4 2.3 1.6 to 3.4
Paternal nasal/skin allergies 1.8 1.3 to 2.7 1.9 1.3 to 2.8 1.9 1.4 to 2.4
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in Tables 3 and 4 were not included in this analysis. Variables

such as personal smoking and presence of cats in the home

were also excluded. Although these are known risk factors

for asthma, some individuals may have reduced their expo-

sures to these triggers as a result of having asthma. The

analysis suggested that male sex, gas cooking, exposure to

mould or mildew in the past year, maternal and paternal

asthma and allergies, and the number of siblings (especially

four siblings versus none) were significantly associated

with asthma. Gas cooking and maternal allergies were only

marginally significant in this analysis. In Red Deer, male

sex, exposure to mould or mildew in the past year, maternal

asthma, paternal allergies and/or eczema, and number of sib-

lings were significantly associated with asthma. In Medicine

Hat, family histories of asthma and allergies were the only

factors associated with asthma in addition to age and sex.

Maternal asthma remained the most significant factor in

both cities.
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TABLE 5
Comparison of selected environmental factors for patients with asthma and control subjects in Red Deer
and Medicine Hat, Alberta

Red Deer Medicine Hat Combined

Risk factor Asthma (n [%]) Controls (n [%]) Asthma (n [%]) Controls (n [%]) Asthma (n [%]) Controls (n [%])

Ever smoked 7 (2.4) 13 (5.8) 9 (3.0) 15 (6.7) 16 (2.7) 28 (6.3)
Current smoker 4 (1.4) 8 (3.6) 7 (2.4) 11 (5.1) 11 (1.9) 19 (4.3)
Smoker in home 71 (24.2) 51 (22.8) 32 (20.9) 60 (27.5) 133 (22.5) 111 (25.1)
Regular exposure to

passive smoke
(past year)

86 (29.3) 55 (24.6) 79 (26.6) 74 (33.9) 165 (27.9) 129 (29.2)

Gas cooking 14 (4.8) 22 (9.8) 13 (4.4) 11 (5.0) 27 (4.9) 33 (7.4)
Cat in house 58 (19.6) 57 (25.6) 60 (20.2) 69 (31.7) 118 (20.0) 126 (28.6)
Mould and/or mildew

in home (past year)
69 (23.5) 29 (13.2) 50 (16.9) 34 (15.7) 119 (20.3) 63 (14.4)

Water damage
(past year)

44 (15.4) 27 (12.2) 40 (13.7) 34 (15.6) 84 (14.5) 61 (13.9)

Age of home (less
than 20 years)

124 (43.2) 102 (48.3) 143 (49.3) 92 (43.4) 267 (46.3) 194 (45.9)

Number of siblings
None 25 (8.5) 19 (8.5) 29 (9.7) 13 (6.0) 54 (9.1) 32 (7.2)
One 145 (49.5) 106 (47.3) 119 (39.9) 105 (48.2) 264 (44.7) 211 (47.7)
Two 90 (30.7) 62 (27.7) 95 (31.9) 66 (30.3) 185 (31.3) 128 (29.0)
Three 27 (9.2) 19 (8.5) 37 (12.4) 19 (8.7) 64 (10.8) 38 (8.6)
Four or more 6 (2.0) 18 (8.0) 18 (6.0) 15 (6.9) 24 (4.1) 33 (7.5)

TABLE 6
Odds ratios (ORs) and 95% CIs for selected environmental factors in relation to asthma in children from Red Deer
and Medicine Hat, Alberta

Red Deer Medicine Hat Combined

Risk factor OR 95% CI OR 95% CI OR 95% CI

Ever smoked 0.4 0.2 to 1.0 0.4 0.1 to 1.0 0.4 0.2 to 0.8
Current smoker 0.4 0.1 to 1.3 0.5 0.2 to 1.2 0.4 0.2 to 0.9
Smoker in home 1.1 0.7 to 1.6 0.7 0.5 to 1.0 0.9 0.7 to 1.2
Regular exposure to passive smoke

(past year)
1.3 0.9 to 1.9 0.7 0.5 to 1.0 0.9 0.7 to 1.2

Gas cooking 2.2 1.1 to 4.3 1.2 0.5 to 2.6 1.6 1.0 to 2.8
Cat in house 0.7 0.5 to 1.1 0.5 0.4 to 0.8 0.6 0.5 to 0.8
Mould and/or mildew in home (past year) 2.1 1.3 to 3.3 1.1 0.7 to 1.8 1.5 1.1 to 2.1
Water damage (past year) 1.3 0.8 to 2.2 0.9 0.5 to 1.4 1.1 0.7 to 1.5
Age of home (less than 20 years) 0.8 0.6 to 1.2 1.3 0.9 to 1.8 1.0 0.8 to 1.3
Number of siblings

One versus none 1.0 0.5 to 2.0 0.5 0.3 to 1.0 0.7 0.5 to 1.2
Two versus none 1.1 0.6 to 2.2 0.6 0.3 to 1.3 0.9 0.5 to 1.4
Three versus none 1.1 0.5 to 2.5 0.9 0.4 to 2.1 1.0 0.6 to 1.8
Four or more versus none 0.3 0.1 to 0.8 0.5 0.2 to 1.4 0.4 0.2 to 0.9
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When interaction terms were added to the final model for

both communities (from Table 7) to compare risk factors be-

tween the communities, the interaction terms for mould or mil-

dew exposure and maternal asthma were significant (P=0.04

and P=0.01, respectively).

The comparison of asthma triggers for children with asthma

in the two communities showed that the most common trigger

was colds or influenza (86%), followed by exposure to

cigarette smoke (65%) and physical activity (65%) (Ta-

ble 8). The triggers with the largest differences between the

communities were airborne allergen exposures, specifically

moulds, burning field stubble and air pollution; all were more

commonly cited as triggers in Red Deer.

DISCUSSION
The cross-sectional study had the advantage of drawing

from a large population of children with good response rates

so that prevalence estimates were reliable. Similarly, the

case-control follow-up had sufficient power to detect ORs of

approximately 1.5 or greater.

The study was limited by the use of self-reports of asthma,

symptoms, and personal and family history. Although self-

reports are typical in these studies, measurements of lung

function and/or bronchial responsiveness would have been

helpful in verifying or at least supplementing the reports.

The use of two different criteria for asthma – one in the

cross-sectional study and the other in the case-control

follow-up – showed the problems associated with defining

asthma in epidemiological studies. There were 711 respon-

dents to the case-control follow-up who were classified in

the cross-sectional study as having asthma. Of these, 119

children (16.7%) did not meet the criteria for asthma in the

case-control follow-up (ie, they had not had an ‘attack’

within the past year and were not taking asthma medica-

tions). These 119 children were excluded from the case-

control analysis. The characteristics of this group and their

impact on prevalence estimates are being explored (18).

A study conducted by Health Canada examined asthma

prevalence in children aged five to 19 years in nine health

units across the country (1). The overall prevalence was

12.9%. The figure for Edmonton, Alberta (one of the partici-

pating health units), was also 12.9%. This prevalence esti-

mate was comparable with that documented in the present

study for Red Deer (12.8%) but lower than the estimate for
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TABLE 7
Multivariate odds ratios (ORs) and 95% CIs for risk factors in relation to asthma in children from Red Deer
and Medicine Hat, Alberta

Red Deer Medicine Hat Combined

Variable OR 95% CI OR 95% CI OR 95% CI

Sex 1.6 1.1 to 2.4 1.4 0.9 to 2.0 1.5 1.1 to 2.0
Gas cooking 2.0 0.9 to 4.2 – – 1.7 1.0 to 3.1
Mould and/or mildew exposure in the past year 2.4 1.4 to 4.0 – – 1.6 1.1 to 2.3
Age – – 1.0 1.0 to 1.1 – –
Maternal asthma 2.4 1.5 to 4.0 6.2 2.9 to 13.1 3.1 2.0 to 4.7
Maternal nasal or skin allergies/eczema – – 1.4 1.0 to 2.1 1.3 1.0 to 1.8
Paternal asthma – – 2.9 1.6 to 5.3 2.0 1.3 to 3.0
Paternal nasal or skin allergies/eczema 1.8 1.2 to 2.8 1.5 1.0 to 2.3 1.7 1.2 to 2.2
Number of siblings

One versus none 1.4 0.7 to 3.0 – – 0.9 0.5 to 1.5
Two versus none 1.3 0.6 to 2.9 – – 0.8 0.5 to 1.5
Three versus none 1.4 0.5 to 3.6 – – 1.1 0.6 to 2.1
Four or more versus none 0.4 0.1 to 1.2 – – 0.4 0.2 to 0.8

TABLE 8
Comparison of the percentage of children with asthma
reporting specific asthma triggers between two
communities in Alberta

Trigger
Red Deer
(n=294)

Medicine Hat
(n=298)

Combined
(n=592) P

Pollens 54.8 52.0 53.4 0.56
Moulds 56.5 35.9 46.1 <0.001
House dust 45.2 40.3 42.7 0.26
Other dusts 50.3 52.7 51.5 0.62
Colds, influenza 85.7 86.6 86.1 0.85
Physical activity 62.2 67.4 64.9 0.22
Stress 30.6 28.5 29.6 0.64
Excitement 28.9 30.5 29.7 0.73
Depression 6.1 4.4 5.2 0.44
Burning field

stubble
36.1 23.2 29.6 0.001

Cold air 52.4 54.7 53.5 0.63
Weather changes 48.0 51.7 49.8 0.41
Cats 46.9 45.0 45.9 0.69
Dogs 30.6 28.5 29.6 0.64
Horses 28.2 22.1 25.2 0.11
Other animals 22.8 16.4 19.6 0.07
Foods 17.7 11.4 14.5 0.04
Drugs 6.1 5.4 5.7 0.83
Cigarette smoke 66.0 64.8 65.4 0.82
Wood smoke 46.6 38.9 42.7 0.07
Perfume 25.9 19.1 22.5 0.06
Air pollution 29.9 19.5 24.7 0.004
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Medicine Hat (17.0%). The definition of asthma in the Health

Canada study was similar to the definition used in the present

case-control follow-up. Health Canada defined asthma in

children as a physician’s diagnosis of asthma and the pres-

ence of least one of the following three criteria in the past

12 months: an attack of asthma, use of asthma medications,

or wheeze or whistling in the chest (1). In the present study,

only one-quarter of the 119 children who met the criteria for

asthma in the cross-sectional study – but not in the case-

control study – had wheezed within the past year.

Three Canadian studies have estimated asthma prevalence

using administrative health data. The prevalence of asthma in

children in Saskatchewan was estimated at 5.1% for those

under five years of age and 4.4% in the five- to 14-year-old

age group (3). The prevalence of asthma in Manitoba chil-

dren ranged from 2.8% to 4.4% for various childhood age

groups (4). On the basis of at least one contact with the health

care system coded for asthma during a five-year period,

asthma prevalence for children in Alberta from birth to nine

years of age was approximately 12% and 8% for males and

females, respectively (19). The figures for those aged 10 to

19 years were approximately 5.5% for both males and fe-

males. When based on at least three contacts with the health

care system coded for asthma during the five-year period, the

prevalence estimates for males and females from birth to nine

years of age were 5% and 3%, respectively, and 2% for males

and females aged 10 to 19 years. These estimates would be

expected to be low (compared with population surveys)

given that some patients may not contact the health care sys-

tem regularly for asthma and some contacts with the health

care system may be coded to another rubric (4).

The patterns of prevalence by age and sex were similar to

those found in other studies – asthma was more common

among young males and there was a female predominance

after puberty (3,4,19,20). The reasons for the higher preva-

lence in Medicine Hat than in Red Deer are not readily appar-

ent. Outdoor humidity is lower in Medicine Hat, suggesting

that asthma prevalence should be lower (12,21). None of the

indoor environmental risk factors was significantly associ-

ated with asthma in Medicine Hat. O’Hollaren et al (22)

found that, among children younger than 17 years of age,

sensitivity to Alternaria species was more common among

those with asthma than those without asthma. They noted that

Alternaria species reached high concentrations in the grain-

growing areas of the mid-western United States. Medicine

Hat is an area of intense grain farming, whereas the area

around Red Deer is characterized by mixed farming and in-

dustrial activities. All of the schools, however, were within

city limits in both communities. A comparison of immedi-

ate skin sensitivity to Alternaria species and/or an exami-

nation of specific immunoglobulin E would be required to

determine whether Alternaria species or other airborne al-

lergens may account for the relatively high prevalence of

asthma in Medicine Hat. A comparison of the diagnostic

habits of physicians in the two communities may also pro-

vide useful insights.

The host factors found to be associated with asthma in the

present study were comparable with those shown in other

studies. Associations with maternal and/or paternal asthma

and allergies (23-25), a history of nasal allergies or eczema

(21,25), and a history of a serious respiratory infection before

five years of age (26) have previously been found. As in most

other studies, maternal asthma appeared to be more predic-

tive of asthma than paternal asthma (25). Although maternal

asthma was significantly associated with asthma in both

communities, the relationship in Medicine Hat was stronger,

as indicated by the significant interaction term.

Of the indoor environmental factors examined, only mould

or mildew in the home and gas cooking were significantly as-

sociated with asthma. In both instances, the relation was

stronger for Red Deer than for Medicine Hat. Both of these

factors have been shown to be associated with asthma in pre-

vious studies (20,27). The significant interaction between

‘community’ and exposure to mould or mildew suggested a

stronger relationship in Red Deer than in Medicine Hat. In

fact, none of the environmental variables was significantly

related to asthma in Medicine Hat, while the ORs for family

history variables were generally higher in Medicine Hat than

in Red Deer (significantly higher for maternal asthma). The

comparison of asthma triggers for children with asthma in the

two communities also showed that environmental allergens

triggered asthma more commonly in Red Deer, while most

nonallergen triggers (eg, colds, physical activity) did not dif-

fer between communities.

Children with siblings were less likely to have asthma

than children without siblings. The relation was strongest for

those with four or more siblings. It has been suggested that

early exposure to respiratory infections inhibits the develop-

ment of atopy and that the presence of siblings may increase

opportunities for respiratory infections (28,29). Wickens et

al (30) also found an association between smaller family size

and risk of asthma.

The results of the present study differed from those of sev-

eral others (20,31,32) in that environmental tobacco smoke

was not associated with asthma. This may have been the re-

sult of increased societal awareness about asthma and its trig-

gers, and actions on the part of parents and caregivers to limit

exposures for children with asthma. Similarly, there was a

negative association between asthma and the presence of cats

in the house. Because cats are a known, common trigger of

asthma, this result suggests that exposures had been intention-

ally limited. While this is encouraging, it should be noted that

among children with asthma, 22.5% had a smoker in the

home, 27.9% were regularly exposed to passive tobacco

smoke and 20.0% had a cat in the house. This speaks to the

continued need to inform children with asthma, caregivers and

others responsible for the environments of children about the

importance of limiting potentially harmful exposures.
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