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BACKGROUND: Most children with asthma should be able to
achieve acceptable control. However, are there differences between
those with acceptable and poor control, and if so, how can health
care approaches be modified accordingly?

OBJECTIVE: To examine the characteristics of elementary school
children aged five to 13 years with acceptable and poor levels of
asthma control.

METHODS: The present cross-sectional study of children with asthma
used five indicators of control, as outlined by the Canadian Asthma
Consensus Report, to categorize acceptable and poor asthma control.
RESULTS: Of 153 children, 115 (75%) were rated as having poorly
controlled asthma. Of those with poor control, 65 (64%) children
were currently using inhaled corticosteroids, and 65% of those reported
using inhaled corticosteroids daily versus as needed. Fifty-one per cent
of the children with poorly controlled asthma had exposure to tobacco
smoke, whereas 79% of the children with asthma under acceptable
control were from households with no smokers (P=0.002). The poor
control group also had significantly worse parental perceptions of the
psychosocial impact of asthma on their child. No significant differ-
ence was found in the percentage of those who had written action
plans in the poor control group (28%) compared with the acceptable
control group (26%), and similar percentages in each group stated
that they used the plans.

CONCLUSIONS: Despite the high use of inhaled corticosteroids,
the majority of children had poorly controlled asthma. The poor
control group had more exposure to tobacco smoke and a worse
psychosocial impact due to asthma. Few children had past asthma
education and action plans, suggesting that there is a need to improve
access to and tools for education.

Key Words: Action plans; Asthma control; Asthma management;
Childhood asthma; Environmental tobacco exposure; Inhaled
corticosteroids

Des facteurs associés 2 un mauvais controdle de
I’asthme chez des enfants de cinq a 13 ans

HISTORIQUE : La plupart des enfants asthmatiques devraient pouvoir
réussir 2 controler leur maladie de maniere satisfaisante. Cependant,
existe-t-il des différences entre les enfants bien contrdlés et mal controlés
et, dans laffirmative, comment les démarches de soins peuvent-elles étre
modifiées en conséquence ?

OBJECTIF : Examiner les caractéristiques d’enfants de cing a 13 ans
venus d’écoles primaires et présentant un taux acceptable ou insatisfaisant
de controle de I'asthme.

METHODOLOGIE : La présente étude transversale d’enfants asthma-
tiques faisait appel a cingq indicateurs de controle exposés dans le
Consensus canadien sur I'asthme, afin de classer le controle acceptable et
le controle insatisfaisant de 'asthme.

RESULTATS : Sur 153 enfants, 115 (75 %) étaient classés comme ayant
un asthme mal contr6lé. Parmi les cas mal controlés, 65 (64 %) enfants
prenaient des corticoides par aérosol, et 65 % des enfants ainsi traités en
prenaient tous les jours plutdt qu'au besoin. Cinquante et un pour cent
des enfants atteints d’'un asthme mal controlé étaient exposés a la fumée
de cigarette, tandis que 79 % des enfants asthmatiques profitant d’un
contrdle acceptable provenaient de familles non fumeuses (P=0,002).
De plus, les parents du groupe mal controlé avaient une perception con-
sidérablement plus négative des répercussions psychosociales de I’asthme
sur leur enfant. On n’a découvert aucune différence significative du
pourcentage de ceux qui possédaient un plan d’action écrit au sein du
groupe mal contrdlé (28 %) par rapport au groupe profitant d’un contrdle
acceptable (26 %), et un pourcentage similaire de chaque groupe affirmait
utiliser leur plan.

CONCLUSIONS : Malgré la forte utilisation de corticoides par aérosol,
I'asthme de la majorité des enfants était mal contrdlé. Le groupe mal con-
trolé était plus exposé a la fumée de cigarette et souffrait de répercussions
psychosociales plus négatives de 'asthme. Peu d’enfants avaient déja regu
de I'éducation et un plan d’action sur 'asthme, ce qui indique un besoin
d’améliorer I'acces a 'éducation et les outils d’éducation.

n the past 15 years, there has been an increase in the preva-

lence of asthma among children in Canada and other west-
ernized countries (1). Despite increased knowledge of disease
mechanisms and the availability of improved therapies, asthma
control is not optimal (2,3). Although recommendations for
optimal management have been defined to help provide effec-
tive control of asthma (4,5), the present study, as well as previ-
ous studies, suggest that shortcomings exist in control (2) and

the dissemination of effective educational methods among
patients, caregivers and health care providers (6,7).

The Canadian Asthma Consensus Report (4) defines con-
trolled asthma as daytime symptoms less than four times a week,
night-time symptoms less than once a week, normal physical
activity, mild and infrequent exacerbations, no absence from
work or school, the need for less than four doses per week of
short-acting beta-2 (B,)-agonist, forced expiratory volume in
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TABLE 1

Questions and ratings used to assess level of asthma control

Indicator of control Question

Acceptable Poor
control rating control rating

Daytime symptoms

chest tightness?

In a week when your child is not having problems with his/her asthma,
how often does he/she have symptoms such as coughing, wheezing or

Not at all,
1 to 3 times/week

3 to 4 per week, 5 or more,
symptoms with physical
activity

Night-time symptoms How often in the past 2 weeks did your child wake up with asthma Not at all, 4 to 8 times, 9 to 11 times,
symptoms such as coughing, wheezing or chest tightness? 1 to 3 times all the time

Activity limitation Is your child limited in the kind of play he/she can do because of his/her asthma? No Yes
Is your child limited in the amount of play because of asthma?

Exacerbation How severe is chest tightness on a typical day this past month? None, mild Moderate, marked, severe
How severe is wheezing on a typical day this past month?
How severe is shortness of breath on a typical day this past month?
How severe is your child’s cough episode on a typical day this past month?

Emergency visits In the past 12 months, did your child need to go to the emergency room No Yes

for his/her asthma?

1 s or peak expiratory flow greater than 85% of personal best,
and less than 15% diurnal variation in peak expiratory flow
(4). Asthma is an inflammatory disorder and the treatment of
airway inflammation early in the course of disease is associated
with improved clinical outcomes (4,8,9). Most children with
asthma should be prescribed an inhaled corticosteroid (4) cou-
pled with self-management education, provision of a written
action plan and environmental improvements.

Using the Canadian Asthma Consensus Report (4) to define
appropriate control and treatment of asthma, the present study
was designed to investigate the level of control in a sample of
school children aged five to 13 years, and to determine if there
are differences between children with acceptable and poor
asthma control.

METHODS

Study design and patient recruitment

A cross-sectional study was conducted with children before partic-
ipating in an asthma education program (Roaring Adventures of
Puff [10]), the results of which are reported elsewhere (11). Ethics
approval for the study was attained from the Community Health
Ethics Review Committee of the Capital Health Authority,
Edmonton, Alberta. Criteria for selection included the following:
a diagnosis of asthma by a physician and ‘current asthma’, as
reported by the parent; informed consent from the parent or
guardian; the ability to speak English; and no previous participation
in the Roaring Adventures of Puff program. More than 100 letters
were sent through the Edmonton Public and Catholic School
Boards to all elementary schools inviting them to participate.
Although 24 schools enrolled, two subsequently dropped out, two
had no parent reply and one circulated incomplete questionnaires;
thus, 19 schools were enrolled in the study. A letter and enroll-
ment form were sent through the school via all students (approxi-
mately 4965 students) to parents, inviting them to enroll their
children with asthma in the study. Based on a conservative preva-
lence rate of 10%, 497 students may have had asthma. The Parent
Asthma Questionnaire was distributed through the school to the
parents and mailed back to the data manager. Of the 162 parents
(corresponding to approximately 33% of the eligible children who
may have had a diagnosis of asthma) that enrolled their children,
there were sufficient data on 153 children to assign a level of con-
trol score, and only these children were included in the analysis.
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Outcome measures

Six indicators of disease control outlined by the 1999 Canadian
Asthma Consensus Report were assessed; the indicators were
daytime symptoms, night-time symptoms, activity limitation,
exacerbation, emergency room visits and the use of short-acting
B,-agonists. However, the data collected on the frequency of med-
ication use were insufficient to establish a level of control and, thus,
it was dropped from the list of criteria. A scoring system for rating
children as having acceptable or poor control was derived from
nine questions (Table 1). A poor overall rating was given if one or
more questions were rated as poorly controlled, because the child
would no longer meet the criteria of acceptable control (4). An
acceptable rating overall would require no poor control scores.
The medication regimen of each child was acquired from the
parents’ recall of medications used (ie, identifying the medication
and indicating whether it was used daily or as needed). Other
information collected from the mail-in questionnaire included
demographic information, previous asthma education, asthma
symptoms, health care utilization, school absenteeism, perceptions
about how asthma impacts their child, and self-management prac-
tices, including exposure to pets and cigarette smoking, and a
written asthma action plan from the child’s physician.

Statistical analyses

SPSS software (version 11.5, SPSS Inc, USA) was used for sta-
tistical analysis. For the analysis, in accordance with the above
defined criteria, the children were categorized as having either
acceptable or poor control. Statistical significance of differences
between acceptable and poor control was evaluated using the
Pearson 2 test for categorical variables and the paired ¢ test for
ordinal variables (two-tailed, P<0.05). Univariate logistical regres-
sion was performed on each variable to determine which independ-
ent variable predicted level of control, and the odds ratio with a
95% CI. Statistically significant variables (P<0.05), age, sex and
parent-rated severity were subjected to a multivariate logistical
regression analysis to control for age, sex and severity (95% CI).

RESULTS
Demographics
The mean age of the children was 8.8 years, ranging from five
to 13 years (Table 2). The majority were boys (59%), had
parents with postsecondary education (62% of mothers and
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TABLE 2
Demographics of children with an acceptable or poor level
of asthma control

Poor asthma control in children

TABLE 3
Use of medication in children with an acceptable or poor
level of asthma control

Acceptable Poor Acceptable Poor
(n=38) (n=115) (%) (%) P
Age, mean years + SD 9.0+1.52 8.7+1.78 Uses inhaled corticosteroid (n=135*) 54.5 63.7
Sex, % Daily use of inhaled corticosteroid (n=83*) 38.9 64.6 0.05
Boys 57.9 59.1 Uses beta-2-agonist (n=153) 71.1 80.9
Girls 42.1 40.9 Daily use of beta-2-agonist (n=121*) 0.0 18.3 0.015
Mother’s education, % Current oral steroid use (n=153) 0.0 6.1
Less than grade 12 31.3 39.1 — -
P q 68.8 60.9 *n does not equal 153 due to missing variable responses or because the
ostsecondary : : response was based on a positive response from previous question(s)
Father’s education, %
Less than grade 12 29.0 29.8
Postsecondary 71.0 70.2 TABLE 4
Ethnic background, % Self-management practices of children with an acceptable
Caucasian 76.3 79 1 or poor level of asthma control
Non-Caucasian 23.7 20.9 Acceptable  Poor
! (%) (%) P
Any past special
asthma education, % Provided a written action plan (n=148*) 26.3 28.2
No 56.8 56.5 Used written action plan (n=39*) 100.0 93.3
Yes 43.2 43.5 Used peak flow meter (n=153) 47.4 39.1
When asthma education Any cigarette smoke in the home (n=153) 211 51.3 0.001
occurred, % Tries to avoid triggers (n=146%) 70.3 85.3 0.042
Less than 4 years ago 50.0 44.0 *n does not equal 153 due to missing variable responses or because the
More than 4 years ago 50.0 56.0 response was based on a positive response from previous question(s)

70% of fathers) and were Caucasian (78%). Approximately
two-thirds (64%) of the children were rated by their parents as
having mild asthma, which was described as infrequent inter-
ference with normal lifestyle. Less than one-half (43%) stated
that they had received any ‘special asthma education’ in the
past, and greater than one-half (55%) of those received it more
than four years ago. No significant difference was found in
demographics, including differences in height, weight and age
of diagnosis between the acceptable and poor control groups.

Asthma control

Of the 153 eligible respondents, 115 (75%) children had poor
asthma control, whereas 38 (25%) children had acceptable
control. The most commonly cited indicator of poor control
was limitation in the amount or kind of play because of asthma
symptoms (67%). Exacerbations (52%) and daytime asthma
symptoms (49%) were also commonly reported indicators. Of
those in the poor control group, 26% visited the emergency
department an average of 1.8 times in the past year due to
asthma. Sixty-eight per cent of poorly controlled participants had
unscheduled physician visits (mean 3.1 visits) in the past year,
but this was not significantly different from those with accept-
able control (61%, mean 2.2 visits) (P=0.056 for mean visits).
Significantly more children with poorly controlled asthma
(81.4%) missed one or more school days due to asthma (mean
6.5 days) in the past school year compared with those with
acceptable control (53%, mean 3.1 days) (P<0.05). Children
who missed any school days due to asthma were 3.8 times
(95% CI 1.55 t0 9.41) more likely to have poor asthma control.

Inhaled corticosteroid and B,-agonist use
Data on medication use were available for 136 of 153 children

(Table 3). Eighty-three (62%) of these children used inhaled
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corticosteroids. No significant difference was found between
the use of inhaled steroids in the acceptable control group
(55%) and the poor control group (64%). For children with
poorly controlled asthma using inhaled corticosteroids, the
majority reported ‘daily use’ (65%) as opposed to ‘as needed’
dosing (35%). Interestingly, the reverse was true for the
acceptable control group, with 61% using inhaled cortico-
steroids as needed (P=0.05 versus poor control group). Inhaled
corticosteroids were used by 42 of 59 (71%) children with
prior asthma education and 41 of 77 (53%) children without
prior asthma education (OR 2.17, 95% CI 1.06 to 4.45).

Ninety-three (81%) children currently used B,-agonists in
the poor control group compared with 71% in the acceptable
control group (P=0.2). Data collected on the frequency of
B,-agonist use was difficult to interpret because the responses
contained insufficient information. In the poor control group,
17 (18%) children reported regular daily use of B,-agonists and
seven (6%) children were currently using oral steroids.

Self-management practices

Forty-one (28%) children reported receiving an action plan
designed to guide treatment for symptomatic asthma (Table 4).
Among those in the poor control group, 31 (28%) children
had an action plan and 29 (93%) reported using it. These per-
centages did not significantly differ from those in the accept-
able control group (26% had an action plan and 100% used it).
Of the children without action plans, 52% (50 of 95 children)
used inhaled corticosteroids, whereas of those with action
plans, 81% (30 of 37) used inhaled corticosteroids (OR 3.86,
95% CI 1.54 to 9.64). Interestingly, significantly more parents
in the poor control group reported that their child tried to
avoid triggers some to most of the time (85%) compared with
the acceptable control group (70%, P=0.04).
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TABLE 5
Odds ratios on significant variables for poor asthma
control after multivariate analysis

TABLE 6
Parent perceptions of the psychosocial impact of asthma on
their child in acceptable and poor asthma control groups

Variable OR Lower  Upper P Level of control n* Mean SD P
Age 0.92 0.68 1.26 0.61 Child confident in daily management
Sex 0.81 0.31 2.10 0.67 Acceptable 35 41 0.93 0.009
Parent-rated severity 6.30 110 3599 0.04 Poor 108 36 112
School absenteeism 1.63 0.57 4.67 0.37 Interferes with child’s social life
Avoids triggers 1.82 0.59 562  0.30 Acceptable % 15 084 <0.0001
Confident in daily management 068 041 114 014 Poor 108 23 124
Fears death 116 0.70 1.91 0.56 Interferes with child’s school performance
Any smoke in home 314 109 906 003 Acceptable % 14 069 <0.0001

Poor 108 2.4 1.34
Interferes with social life 1.17 0.54 2.56 0.69 . .

Feels different from other children
Interferes with school performance 1.60 0.72 3.52 0.25 Acceptable 36 16 105 0.09
A 95% Cl was used. An OR of 1.0 or greater equals poor control Poor 106 2.0 1.21
More successful if did not have asthma

Acceptable 36 1.6 1.10 0.17
Exposure to smoking in the household Poor 104 20 1.32
Sixty-seven (44%) households reported having smoke expo- Actively participates in sports
sure in the home. Fifty-nine (51%) of the children in house- Acceptable 36 42 105 001
holds with smokers (occasional and regular) were in the poor Poor 107 37 127
asthma control group compared with eight (21%) in the Concerned about teasing
acceptable control group (P<0.001) (Table 4). Children Acceptable 35 21 141 0738
exposed to cigarette smoke were 4.0 times (95% CI 1.67 to 9.35) Poor 108 24 152
more likely to have poor control. Each hour of smoke exposure Fears asthma could cause death
per week increased the risk of having poor control by 33% Acceptable 35 16 007  0.022
(OR 1.33,95% CI 1.02 to 1.74). Using a multivariate logis- Poor 106 20 133

tical regression analysis of all significant variables, the only
variable that remained a significant predictor of poor control
was cigarette smoke exposure (Table 5). Of those taking
inhaled corticosteroids, a significantly higher percentage were
from nonsmoking homes (65% [54 of 83 children], P=0.021).

Psychosocial impact

Children with poorly controlled asthma had significantly worse
mean parental perception scores on a scale of one (strongly
disagree) to five (strongly agree) (Table 6). The poor control
group scored significantly worse than the acceptable control
group on the child’s confidence level in daily asthma manage-
ment (3.6 versus 4.1, P=0.009), interference with social life
(2.3 versus 1.5, P<0.001), interference with school perform-
ance (2.4 versus 1.4, P<0.001), active participation in sports
(3.7 versus 4.2, P=0.01) and fears that asthma may cause death
(2.0 versus 1.6, P<0.05).

DISCUSSION

Asthma control

The symptoms of asthma can be managed, and progression of
the disease can be controlled as outlined in current practice
guidelines (4,12,13). However, asthma control is a challenge
in many westernized countries (14,15). There is inadequate
dissemination of and adherence to clinical guidelines among
primary care physicians (16,17), and there is a lack of applica-
tion of self-management strategies among patients (18-20).
Thus, disparity exists between what is currently recommended
about the treatment of asthma and what occurs in practice in
the community and at home. The present study was under-
taken to examine the level of asthma control in elementary
school children in Edmonton, Alberta, and to investigate
characteristics of children with an acceptable or a poor level of
asthma control.
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Ratings are on a scale of one (strongly disagree) to five (strongly agree).
*n does not equal 153 due to missing variable responses or because the
response was based on a positive response from previous question(s)

Our results showed that the majority of children (75%) with
asthma aged five to 13 years were poorly controlled, as defined
by the 1999 Canadian Asthma Consensus Report (4). Poor
asthma control was defined as one or more poor control scores
for any of the five indicators of asthma control. These data are
comparable with another Canadian study (16) in which 76% of
1001 patients failed to meet one or more of six control criteria
(1996 guidelines). In Europe, 49% of 572 Swiss-German
children with wheezing had unsatisfactory control, with sleep
disturbances, restricted activities and school absenteeism (21).

Exercise limitation due to asthma was a major contributor to
the overall rating of poor control, and other studies show com-
parable results. Chapman et al (16) found that the most com-
monly cited control criteria were daytime symptoms,
limitations in physical activity and sleep disturbances. A study of
1788 patients with asthma in the United States (22) found that
of those with moderate persistent asthma, 63.8% had a physical
function impact. Thus, activity limitation is an important com-
ponent in the assessment of the level of asthma control, and
also indicates a critical need for educational intervention.

Medication use

Although many of the children in our study had poorly con-
trolled asthma, the majority of children (61%) reported using
inhaled corticosteroids. A chart review of community-based
general practitioners found an even higher use of inhaled corti-
costeroids (68%) in the same population region (23). By con-
trast, recent large multinational surveys have found a low use of
preventive treatments in patients with intermittent to severe
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asthma, including 10% to 20% in the United States, 18% to 26%
in western Europe and 7% to 11% in Japan (14). In Sweden, how-
ever, there is a higher use of inhaled steroids, ranging from 28.6%
for mild intermittent asthma to 83.3% for severe persistent
asthma (24). In our poor control group, the daily use of inhaled
corticosteroids was reported for 42 (65%) children. Studies of
inhaled corticosteroids suggest that they should be used as first-
line regular maintenance therapy because they significantly lower
the risk of fatal or near-fatal asthma (25), significantly improve
asthma control (26) and improve forced expiratory volume in
1 s, along with the fact that early treatment may prevent devel-
opment of irreversible airway obstruction (9).

It is surprising that despite the high use of inhaled cortico-
steroids in the present study, the level of asthma control was not
significantly different. Similar international findings showed that
more severe symptoms were not associated with an increased
use of preventive medication (14,24). In fact, Cowie et al (27)
noted the same phenomena in their large cross-sectional
study, finding that only 15% of 2437 subjects using inhaled cor-
ticosteroids achieved asthma control. It is possible that differ-
ences in severity among those with poor asthma control had an
impact on the level of improvement seen with inhaled steroid
use; however, researchers have suggested that asthma control is
achievable for most patients (27-29). Many factors have an
impact on the benefit that a patient receives from asthma med-
ication. For example, we do not know how the children used
their inhalers and whether they received training on proper use;
the improper use of inhaled devices in children, adults and
medical personnel is well documented (30-32). It is possible
that many parents and children were not adequately educated
on the rationale for using, how and when to use, and the side
effects of and the potential effects of not using an inhaled anti-
inflammatory therapy, thus causing erratic or discontinued use.
Interestingly, a significant improvement was found in those
receiving inhaled anti-inflammatory therapy with prior asthma
education, regardless of when education occurred and whether
they had an action plan. For various, often well-intended rea-
sons, parents often do not follow prescribed medication regi-
mens (19,33,34). Assessment and education about medication
use, frequency and technique are vital.

Unscheduled physician visits were the only control indicator
that was not significantly different between acceptable (61%)
and poor control (68%). This finding suggests that those with
acceptable control are proactive in managing their asthma by
responding to problems before they become an emergency.
Greater access to personalized written action plans may reduce
the need for unscheduled physician visits (35).

Management practices

Our data suggest that patients will use a written action plan if
provided by their physician. Among those with poor control, 28%
had been given a written action plan and 93% reported using it.
However, perhaps because of the low number who had an action
plan, no difference in the level of control was seen in children
with and without action plans. Significantly better inhaled
steroid use was found among action plan users, suggesting that
patients who are encouraged to use an action plan manage their
asthma better. One question worth further exploring is whether
a commonality existed among action plan users (ie, the type of
action plan provided and whether it was subsequently used and
effective). A review of 3000 asthma patient charts in the same
region as this study found that only 2% of general practitioners
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documented provision of an action plan (23). Considering the
difference between the portion of physicians that do not docu-
ment and the number of families that indicated they had an
action plan, it is not clear whether the families in the present
study are representative of the general population of families
with asthma or whether the provision of action plans is not well
documented. A meta-analysis (35) of randomized controlled
trials showed that written action plans are associated with
improved asthma outcomes. Furthermore, a recent case-control
study (36) of asthma mortality showed that an action plan was a
major protective factor against death from asthma. The number
of action plans provided to subjects in our study was much
lower than in other parts of the world such as France (49%),
Spain (60.5%) (24) and Brazil (43% to 69% of emergency
department users) (37). A coordinated approach to increase the
provision of action plans among clinicians is needed. The action
steps should indicate when and what to do when the level of
asthma control is acceptable, poor or needing medical attention.

Asthma education

Asthma education and clinician-generated action plans are
important for achieving acceptable asthma control, as identi-
fied in the practice guidelines (4,12,13). However, in the present
study, prior asthma education, as defined by the parent, did not
significantly differ between groups. Of the 59 children who
reported receiving asthma education at any time in the past,
70% were poorly controlled. This finding may reflect a lack of
effectiveness of the education or a loss of effect since comple-
tion. It is well known that regular reinforcement is needed for
asthma education to be effective (38). Overall, only 43% of
the parents reported any past asthma education. This identifies
that there is limited availability of fundamental health care for
those with asthma, namely, asthma education. Clinicians and
administrators need to ensure adequate access and appropriate
evidence-based delivery of asthma education (39) for, at the
very least, those families who have poorly controlled asthma.
Interestingly, only 10 (15%) parents of those who had received
asthma education had received it in the past four years.

Environmental tobacco smoke exposure

Household cigarette smoke exposure was the single most signif-
icant factor in predicting poor control. This is comparable with
other studies that found that children exposed to tobacco smoke
were more likely to have moderate to severe asthma than those
with mild intermittent asthma (22), as well as increased asthma
exacerbations, symptoms and negative effects on lung function
(40,41). Smoking is also a factor in poor program attendance
or poor educational impact (42,43). In our study, 67 (44%)
children lived in households with regular or occasional smoke
exposure, and asthma control in these households was signifi-
cantly worse than in nonsmoking households (51% of poor
control versus 21% of acceptable control, P=0.005). In fact,
each hour per week of smoke exposure increased the likelihood
of poor control by 33%. Therefore, reducing exposure should
be a high priority for clinicians and health providers. In addi-
tion, despite the use of inhaled corticosteroids in 19 of the
children with smoke exposure, none achieved acceptable con-
trol. Avoidance of smoke exposure should be a relatively simple
management strategy (eg, parents smoke only outside). However,
researchers acknowledge that smoking is riddled with emo-
tional and behavioural complexities (42,44,45) that clinicians
often ignore. All parents of children with asthma should be
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coached to smoke outside the home only, if cessation is not
immediately achievable. A program designed to coach parents
on reducing tobacco smoke exposure for their children with
asthma combined with an asthma management program was
successful in reducing cotinine levels (44). Collaboration with
action-on-smoking groups is essential to improve the reduction
of smoke exposure in the children of those who smoke.

Psychosocial impact

Growing interest exists in the role of psychosocial and quality
of life indicators in asthma management (39,46). We found
that children in the poor control group had significantly worse
ratings on feelings such as confidence in managing asthma and
fear of dying, as well as impact on quality of life from interfer-
ence with social activities, school performance, sporting activi-
ties and school attendance. Studies have shown that negative
psychosocial factors can interfere with a family’s coping skills
(47), as well as the ability to manage asthma and appropriately
perceive symptoms (48), and can also result in higher emer-
gency department utilization (46). Further investigations are
needed to explore psychosocial factors that impact the level of
control. These factors must be assessed and appropriate edu-
cation provided to improve patient self-management skills and
the quality of life for the patients and their caregivers.

Limitations

Our study had limitations that affect its interpretation. First,
we used an aggressive measure of control, namely, no evidence
of unacceptable control. Although this criterion is consistent
with the 1999 Canadian consensus guidelines, it depends on
subjective evaluation of what is considered acceptable control
to each patient. Second, our questions have limitations. We did
not include unscheduled physician visits as a control criterion
because it was difficult to establish the reason for the visit
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