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ABSTRACT: An individualised asthma programme directed at behavioural change was
evaluated in asthmatic subjects who reported complaints and impairment, despite
adequate medical treatment.

Mild-to-moderate asthma patients (n=23) were randomly assigned to a programme or
waiting list condition. Qutcome measures were: McMaster Asthma Quality of Life
Questionnaire, Asthma Symptom Checklist, Negative Emotionality Scale, Knowledge,
Attitude and Self-Efficacy Asthma Questionnaire, Adherence Scale, and peak flow
measurements. Both groups were evaluated at three consecutive moments, each
separated by 3 months; the programme was delivered between the first two evaluations.
At onset the patient received a workbook containing information, exercises and
homework assignments. Psycho-education, behavioural and cognitive techniques were
introduced during six 1-h individual sessions.

Compared with controls the programme group reported less symptoms (obstruction,
fatigue), better quality of life (activity, symptoms, emotions), decreased negative
affectivity, and increased adherence, immediately after finishing the programme and at
3 months follow-up. All three cognitive variables (knowledge, attitude towards asthma,
self-efficacy) and day and night peak flow ratings improved in the programme group but
not in the waiting list group.

Participation in an individualised programme resulted in improvement of asthma
morbidity, and asthma-related behaviour and cognitions, in subjects reporting symptoms
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In addition to pharmacological therapy, education
and self-management have become indispensable aspects
in the treatment of asthma. In order to assist patient
and physician in the integration of medical and beha-
vioural therapeutic instructions, self-management
programmes were developed [1, 2]. By means of
education and behavioural techniques, these pro-
grammes enhance the patient’s sense of self-control,
personal responsibility for the treatment, and consider
physician and patient as partners in the management
of asthma.

Several kinds of asthma programme have been
developed, differing in terms of treatment components
and outcome. Educating asthmatic subjects, or provid-
ing information on the pathophysiology of the illness
and medication, results in increase of knowledge but
not behavioural change nor decreased morbidity [3].
The development of step-care approaches to asthma
management has been an important step towards sim-
plification of asthma treatment. In this case, patients
receive instructions consisting of treatment levels
starting from baseline therapy, and ending up with
consulting an emergency department, depending on
the severity of their illness. The two most common
elements of existing asthma programmes are education
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in addition to a self-management action plan for
medication intake [4-6]. Therapeutic action plans can
be based on changes in symptoms or changes in peak-
expiratory flow rate (PEFR) [7-10]. In addition to
self-management medical action plans and/or educa-
tion, some programmes integrate other cognitive-
behavioural techniques, such as relaxation training,
cognitive restructuring, precipitant avoidance strategies,
symptom management or stress-reduction techniques
[11-14].

The current study assessed the efficiency of an
individualised asthma programme for subjects who
reported asthma symptomatology and impairment,
despite adequate medical treatment. Whereas many
asthma programmes seek to improve or change the
patient’s medical regimen with self-management tech-
niques, this study sought to reinforce the prescribed
therapy. By means of education, and cognitive and
behavioural techniques, an attempt to change the
patient’s knowledge and attitude towards asthma,
and asthma-related behaviour, such as symptom-
reporting, illness-related emotions, avoidance beha-
viour and nonadherence, was undertaken.

Another parameter that was included in this inves-
tigation was the trait "negative affectivity" (NA) or
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the disposition to experience subjective distress and
dissatisfaction. NA has been extensively linked to
illness behaviour and self-report of somatic symp-
toms. Generally, negative emotions seem to favour
biased symptom perception in normals [15] and in
asthma [16].

The authors’ hypothesis was that education and
cognitive-behavioural interventions would improve
asthma-related behaviour, but not NA. Short-term
therapy is known to influence affective behaviour in
cases such as anxiety disorders [17], but the authors
expected that the current interventions would be
insufficient to change a disposition such as NA.

Subjects and methods
Subjects

Subjects (n=101), who were part of an existing
database of asthma patients, were invited by letter to
participate in a study aimed at enhancing insight,
decreasing symptoms and amelioration of impair-
ment, associated with asthma. From the 101 invita-
tions sent, 49 responses were received, and one
envelope was returned unopened due to change of
address.

Twenty-four subjects were uninterested, because of
absence of complaints (n=13), transportation difficulty
(n=6) and no time or interest (n=5). Of the 49 res-
ponses, 25 subjects agreed to participate in the study.
Informed consent was obtained from all patients. All
subjects had been diagnosed with asthma by means of
American Thoracic Society criteria, at least 6 months
earlier [18]. Exclusion from the study was based on
any of the following criteria: 1) aged <18 or >65 yrs;
2) occupational asthma; 3) nicotine, drug or alcohol
abuse; 4) absence of asthma symptoms during the last
6 months; 5) brittle asthma; and 6) previous participa-
tion in an educational or other asthma programme.

Study design

At the outpatient pulmonary clinic of the Uni-
versity Hospital Gasthuisberg, Leuven, Belgium,
participating subjects were randomly allocated to
either a programme group or a waiting list control
group by means of the envelope technique. This
randomisation method consists of drawing for each
subject one unmarked, nontransparant envelope from
a total of 23 envelopes (i.e. number of partcipants;
12 for treatment and 11 for control condition)
containing the name of either condition. For both
groups, outcome measurements were performed at
three moments: baseline measurements were followed
by two consecutive measurements, each with 3 months
in-between. The programme was delivered to the
treatment group between the first and second mea-
surement. Two independent researchers were respon-
sible for conducting the programme and for performing
the measures. The person who collected the data
was unaware of the condition each participant was
assigned to.

Outcome measures

McMaster Asthma Quality of Life Questionnaire
(AQLQ) [19] measures health-related limitations in
quality of life experienced by asthmatic adults during
the past 2 weeks. Thirty-two items fall into four domains:
activity limitations (ACT), symptoms (SYM), emo-
tions (EMO), and exposure to environmental stimuli.
Item scores range from 1 (low quality of life) to 7
(high quality of life).

Asthma Symptom Checklist (ASC) [20, 21] contains
36 items and describes the subjective symptomatology
of asthma. Six subscales comprise the ASC: symptoms
of airway obstruction (OBS), dyspnoea, fatigue (FAT),
symptoms suggestive of hyperventilation, anxiety, irrita-
tion (IRR). The patient indicates on a five-point scale
the frequency of a symptom experienced during an
asthma exacerbation (1=never, 5=always).

Negative Emotionality Scale (NEM) [22] of 14
items measures negative affectivity as a personality
trait, including a variety of negative emotional condi-
tions, such as irritability, nervousness and emotional
instability. Individual scores can range from 0 (low
NA) to 14 (high NA).

The Adherence Scale [23] assesses the frequency
of nonadherent behaviour during the last 3 months,
by means of six items with a five-point rating scale
(1=never, 5=very often). A decrease in scores signifies a
decrease in nonadherent behaviour.

The Knowledge, Attitude and Self-Efficacy Asthma
Questionnaire (KASE-AQ) [24] consists of three
subscales of 20 items and assesses patients’ knowledge
regarding asthma ("knowledge": individual scores
range 0-20), attitude towards the illness and self-
efficacy regarding the perceived ability to control
the disorder ("attitude" and "self-efficacy": minimum
score=20, maximum score=100).

PEFR were measured by the subjects at home twice
daily (morning and evening) during 14 consecutive
days. Each time three manoeuvres were recorded on
separate assessment sheets.

Procedure and programme interventions

Before randomisation and before signing informed
consent, patients received information about the
procedure of allocation (timing of programme parti-
cipation is unknown upfront), content (programme
provides asthma-related information, teaches tech-
niques to manage asthma-related symptoms and
impairment), and the importance of the patients’
own input (homework assignments). At onset of the
programme, participants received a workbook, with
information, exercises and homework assignments,
presented in a clear and comprehensible manner.
During six 1-h individual programme sessions differ-
ent strategies were employed [2, 24-26].

Psycho-education. The patients’ personal illness repre-
sentations, or their cognitions regarding origin, symptoms,
course and therapy of their illness, were identified and
information about the pathophysiology of asthma,
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mechanisms of medication, eliciting factors etc. was
provided in an interactive way.

Behavioural techniques. Behavioural techniques such
as self-monitoring/self-observation, stimulus control,
and response control were taught.

Self-observation/self-monitoring. Patients registered
daily qualitative and quantitative aspects of asthma
complaints (ASC, intensity from 0-10), in addition
to medication use, specific eliciting factors, and sub-
sequent behavioral responses. In this way (in)adequate
ways of dealing with asthma were linked to specific
antecedents or consequences.

Stimulus control. Stimulus control refers to the
change of the behaviour antecedents, either by elimi-
nating stimuli with a negative influence (e.g. specific
environmental stimuli in case of allergic asthma) or
by introducing appropriate stimuli that elicit desired
behaviour (e.g. putting medication in a visible place).

Response control. Response control entails the
behavioural control of the consequences, or of the
influence of eliciting factors. The patient learns to
select the appropriate behaviour to avoid or
minimise the influence of stimuli, by considering
the behaviours’ long- versus short-term consequences.
For instance, at one time point medication intake
can have a short-term negative consequence (inter-
ruption of activity) or long-term positive effects
(less exacerbations).

Cognitive techniques. Cognitive techniques teach the
patient to identify negative and irrational cognitions
regarding asthma and asthma therapy, and their
influence on emotions and behaviour. By means of
cognitive restructuring these cognitions are questioned
and corrected.

In addition to a standard programme formula,
intervention "modules" were presented when indi-
cated. This implied that, whenever problem areas,
such as disease-specific anxiety, were identified in
consideration with the patient, certain parts of the
training programme were e¢laborated upon.

Analysis

For dichotomous measures, contingency table
analysis was used to evaluate group differences, and
significance was assessed using the Chi-squared
test. Group data were summarised as meantsp. The
programme impact for the two groups was assessed
by repeated measures analysis of variance, at three
consecutive measure measurements (baseline, after
programme, follow-up). For all outcome parameters,
within-subject pairwise comparisons (paired t-test)
were carried out when the analysis had revealed a
significant groupxmeasurement interaction effect with
the a-level set at 0.05. Differences between conditions
at baseline were investigated by means of the unpaired
t-test.

Results
Subjects’ characteristics

From the treatment group, one subject dropped out
after onset of the programme, (organisational incom-
patibility with professional situation), and from the
waiting list group, not all the data were collected for
one subject. Eventually, 23 subjects were included in
the study: 12 subjects in the treatment group, and 11
subjects in the control group.

Baseline characteristics are presented in table 1. The
control group was prescribed more anticholinergics
than the intervention group (Chi-squared=5.3, p=0.02);
both conditions did not differ regarding other
characteristics. Asthma severity was equal for both
groups, only one subject was categorised as severely
asthmatic.

Programme efficiency

At baseline there were no significant differences
between the two conditions, for any of the outcome
measures. For three of the AQLQ subscales there was
a group x measure moment interaction effect: ACT
(F(2, 42)=27.2, p<0.0001), SYM (F(2, 42)=15.9), and
EMO (F(2, 42)=6.4, p<0.005; table 2). For each of
these AQLQ subscales, the experimental group
demonstrated an increase in quality of life between
the first and second measurement (ACT: t(11)=-4.9,
p=0.0005; SYM: t(11)=-7.7, p<0.0001; EMO: t(11)=
-4.7, p<0.001). Between the second and third mea-
surement, there was a further increase for ACT
(t(11)=-2.6, p<0.05) but for SYM and EMO there

Table 1.—Demographic and clinical characteristics in an
intervention and waiting list group at baseline

Intervention Waiting list

Subjects n 12 11
Males n (%) 7 (58) 4 (38)
Age yrs 43+10 48+12
Duration of symptoms yrs 9+6 1248
FEVI

L 2.8+0.7 2.610.6

% pred 85120 90£12
FvC

L 3.910.9 3.840.8

% pred 99+14 108*10

Prescribed medication

Inhaled p,-agonists puffs-day’  4.744.2 4.143.0

Inhaled steroids pg-day™ 13541607  1059+424
Theophyllines n 5 2
Cromoglycate n 2 4
Oral steroids n 1 2
Anticholinergics n 0 4%
Asthma severity n

Mild 4 3

Moderate 7 8

Severe 1 0

Data are presented as meantsD, unless otherwise stated.
FEV1: forced expiratory volume in one second; FVC: forced
vital capacity. ”: significant difference between both groups.
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Table 2. —-Influence of an asthma programme on outcome variables compared with a waiting list condition

Treatment group Waiting list p-value®
First Second Third First Second Third
AQLQ
Activity level 4.910.9 5.610. 5.940.6" 4.710.9 4.4%0.7 4.510.5 <0.0001
Symptoms 4.5+0.9 5.540.6" 5.3%1.0 5.0£0.9 4.840.7 5.0+0.7 <0.0001
Emotions 4.9+1.2 6.1+0.77 6.11+0.8 4.7+1.6 4.8+1.0 5.0+0.9 0.003
Environment 5.1£1.7 5.7%1.1 5.6%1.2 49+14 5.0£0.8 5.1£0.8 NS
Total 4.8+1.0 5.7+0.6" 5.7+0.7 4.8%1.1 4.710.7 4.910. <0.0001
ASC
Obstruction 3.0£0.8 2.440.97 2.5+0.8 3.3+0.9 3.2+0.8 3.2+1.1 0.04
Dyspnoea 3.4+1.1 314101 3.3£1.2 3.840.9 3.5+0.8 3.6+1.0 NS
Fatigue 2.7+0.9 2.020.8" 2.0+0.8 3.2+1.2 3.2+1.1 3.1£1.2 0.001
Hyperventilation 1.84+0.6 1.5+0.7 1.5+0.3 2.1+0.8 2.0+0.8 1.84+0.7 NS
Anxiety 1.940.6 1.6+0.8 1.84+0.8 2.6+1.2 2.6+1.2 2.5+1.1 NS
Irritation 2.5+1.0 1.9+0.91 2.0+0.6 2.4+1.0 2.4+0.9 2.5+1.1 0.03
KASE-AQ"
Knowledge (n=9) 11.842.6 15.6+0.87 16.440.57 11£2.5 11.5£2.6 1242.6 0.008
Attitude (n=17) 77+4 88147 88+6 76+5 74+4 77£5 <0.0001
Self-efficacy (n=21) 7118 86+11" 85x10 6719 6618 68t5 <0.0001
PEFR" (n=22)

Day L-min™ 410190 430+93° 423193 403190 398+82 398490 0.03
Night L-min™' 400181 4234817 415490 383+105 375+103 380+95 0.04
NEM 5.2%3.3 2.4+2.6" 2.7+2.9 6.7+2.9 7.1£2.9 6.4+2.9 0.0002
Adherence Scale 9.742.0 7.0+1.6" 6.9+1.2 8.242.3 8.4+2.1 8.1+3.1 0.002

First: baseline measurement; Second: waiting list group measurement 3 months after baseline, for treatment group
immediately after programme interventions; Third: waiting list group measurement 6 months after baseline, for treatment
group follow-up at 3 months after interventions. AQLQ: asthma quality of life questionnaire; ASC: asthma symptom
checklist; KASE-AQ: knowledge, attitude and self-efficacy asthma questionnaire; PEFR: peak-expiratory flow rate; NEM:
negative emotionality score; NS: nonsignificant. #: analysis of variance; ": paired t-test indicated significant difference with
mean score of previous measurement within same condition; *: cases missing.

were no differences. In the control group, no differ-
ences between successive measurements were reflected,
except for ACT, in which a decrease in quality of life
was observed between the first and second measure-
ment (t(10)=2.9, p=0.01).

In three ASC subscales, an interaction between con-
dition and measurement was present: OBS (F(2, 42)=
3.3, p<0.05), FAT (F(2, 42)=7.9, p=0.001), and IRR
(F(2, 42)=3.8, p<0.05). For these three subscales,
the treatment group reported a decrease of symptoms
after the intervention and this was maintained at 3
months; there were no changes in the control group
for any of these three measurements.

Throughout the three measurements, the control
group had higher NEM-scores than the treatment
group (F(1, 21)=8.1, p<0.01); there was also a groupx
measure moment interaction for NA: in the treatment
subjects a decrease in NEM scores was observed after
the interventions (F(2, 42)=10.8, p=0.0002) and this
level was maintained at 3 months. In the control
subjects over the three measurements no changes were
recorded.

Adherence Scale scores decreased significantly in
the treatment group immediately after programme
interventions and these scores remained the same at 3
months evaluation (F(2, 42)=6.8, p<0.005), whereas
there were no differences in controls between the three
consecutive measurements.

For all KASE-AQ subscales there were missing
data, with samples ranging from n=9 (Knowledge),
n=17 (Attitude), to n=21 (Self-efficacy). Despite these

reduced numbers, there was a significant interaction
effect between condition and measurement for all
subscales of the KASE-AQ. Knowledge: F(2, 14)=6.8,
p<0.01; Attitude: F(2, 30)=22.4, p<0.0001; Self-
efficacy: F(2, 38)=20.7, p<0.0001. In the treatment
group, a significant increase in all three subscales was
observed between the first and second measurements
(Knowledge: t(5)=-2.9, p<0.05; Attitude: t(8)=-7.9,
p<0.0001; Self-efficacy: t(11)=6.7, p<0.0001); this
was not the case for the control group. Between
the second and third measurements, there were no
differences observed, except for an increase in
Knowledge (t(6)=-2.8, p<0.05).

Both for day and night PEFRs (n=22, the data of
one programme group subject were incomplete), there
was an increase in the treatment group between the
first and second measurements (day, conditionx
measurement: F(2, 40)=3.8, p=0.02 and t(11) =-2.6,
p<0.05; night, conditionxmeasurement: F(2, 40)=3.3,
p<0.05 and t(11)=-3.2, p<0.01). Between the second
and third measurements, there was a nonsignificant
tendency to decrease for night and day PEFR in the
treatment group. In the control group, there were no
differences between the three measurements.

Discussion

The efficiency of an individualised asthma pro-
gramme that aimed to reduce asthma symptoms and
impairment was investigated. Compared with waiting
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list patients, the subjects who had participated in
the programme reported significant improvement in
quality of life, asthma symptoms, compliance, PEFR,
knowledge, attitude towards asthma, self-efficacy, and
negative emotionality. All improvements were visible
immediately after the programme interventions and
were sustained at 3 months follow-up.

As with other studies [5, 9, 11], the authors found
an improvement in disease-specific quality of life after
participation in an asthma self-management pro-
gramme. Specifically, the treatment group reported
less impairment, less respiratory symptoms, and less
asthma-related emotionality immediately after the pro-
gramme and after 3 months. Interestingly, although
subjects in this sample were classified as having mild-
to-moderate asthma, the total AQLQ data were
similar to the data of moderate to moderately severe
asthma subjects [9]. The slightly higher mean age and
impairment, as part of the inclusion criteria of this
sample, might explain this observation.

The observed short- and long-term influence of
education, embedded in an asthma self-management
programme on knowledge was extensively demon-
strated previously [7, 12]. Interestingly, subjects reported
increased knowledge 3 months after finishing the
programme, in addition to an immediate programme
effect. One plausible explanation is the continuous
consultation of the workbook even after completion
of the programme, resulting in further consolidation
of knowledge. In contrast with knowledge, other
cognitive variables such as self-efficacy and attitude
towards the illness, have been included less frequently
as outcome variables for the efficiency of an asthma
programme. However, there is substantial evidence
that both factors are important intermediate variables
for change of health-related behaviour [27, 28].
SNYDER et al. [29] found increased knowledge in the
treatment group relative to the waiting list group, but
no changes were reported regarding attitude about
asthma and self-efficacy. The present programme
induced improvement in self-efficacy and asthma-
related attitude. For two out of the three cognitive
parameters there was a large amount of missing cases.
Since this was not observed for other outcome mea-
sures, the cause for this remains unclear. It is unlikely
that the high rate of missing cases rendered the current
results misleading, since it occurred equally in both
groups.

The programme had a significant effect on asthma
morbidity. After the programme interventions, less
symptoms of airway obstruction, fatigue and irrita-
tion were reported, and both day and night-time
PEFR increased significantly. These improvements
could not be attributed to changes in therapeutic
regimen. The strategy for this programme was to
emphasise the existing regimen, since all patients had
previously received adequate instructions on pharma-
cological asthma management. One factor that might
have contributed to improved asthma morbidity was
the increased compliance with medication intake.

Similarly to other studies on asthma self-management
[12, 13], compliance with medical therapy increased
after programme participation. The overall level of
adherence in this study was good: only two subjects

dropped out of the study, and a higher cooperation
with PEFR monitoring, than could be expected, was
observed [30]. One reason for this generally high
adherence rate was the individualised nature of
the programme, meaning that great effort was taken
to meet the patient’s needs and priorities. Secondly,
during recruitment, only the subjects who were moti-
vated to participate in the study and for whom the
description of the programme was appealing, might
have responded positively to the invitation letter.

Negative affectivity can be measured as a trait
and as a state. Correlations between state and trait
measures are high [31]. In this study NA was
measured at the trait level, implying that it referred
to a stable, consistent and persistent characteristic.
Nevertheless, the subjects reported less trait NA after
they had participated in an asthma management
programme, which was not observed in a group that
had not been subjected to the programme. Person-
ality, as a construct, has a stable enduring aspect,
which is resistant to therapy, but on the other hand
there is a dynamic, changeable aspect on the level of
symptoms and behaviours [32]. This was shown in one
study where no intra-individual changes in trait NA
were found, despite a significant improvement in the
clinical condition and quality of life of asthmatic
subjects [16]. However, the significant correlations
between changes in emotional trait and changes in
emotional states in the current study (r between
0.50-0.62, p<0.01) highlighted the variable aspect of
trait NA. Additionally, cognitive-behavioural inter-
ventions have been proven effective treatment to
alleviate symptoms and reduce symptomatic beha-
viour, both of which accompany personality disorders
[33].

Unlike other studies, this programme recruited
subjects who experienced asthma symptoms and
impairment, despite seemingly adequate medical treat-
ment. Mostly, the samples selected for studies on
programme efficiency consist of asthmatic subjects
with moderate-to-severe asthma, because they are
considered as a high-risk population [7, 11, 12, 14, 30].
Other examples of target population are minority
groups, such as African-Americans, the Hispanic
population, or people with socioeconomic problems
and low education [34-37]. Common to these patient
groups is that their asthma was not adequately
controlled for by medication at the onset of the
study. Thus, the improvements that are generally
observed can be attributed to better medical manage-
ment due to the introduction of self-management
training. Instead, this study included patients with
mild-to-moderate asthma who complained and reported
impairment, despite their clinically stabilised condi-
tion and an appropriate medical regimen. They were
considered to be a relevant group because they are
often a challenge in clinical practice and induce a
considerable amount of frustration to their treating
physician. The application of new behavioural strate-
gies to deal with asthma has yielded positive changes
in cognitive, behavioural, affective and respiratory
parameters. Kotses et al. [38] have obtained similar
results in patients with moderate-to-severe asthma



114 C. PUT ET AL.

who had received appropriate medical attention
before they entered the study.

The study described here concerns an individualised
asthma-training programme. Although the authors
are unable to give an exact cost estimation of the
programme, it might be fairly expensive: 6 h of
training per patient plus additional administrative
time arranging appointments. However, when con-
sidering the cost-effectiveness of the training pro-
gramme at least two factors need to be considered:
1) the target group for this study (patients reporting
complaints and impairment despite a medically
satisfactory condition), is indeed not a high-risk
population, which would justify the high costs. This
particular clinical condition can lead to "doctor
shopping" or repeated medical consultations and
requests for tests and examinations. In this way the
programme has indirect economic benefits. 2) In the
current template, the programme was administered by
a psychologist, but to become more cost-effective,
other paramedical disciplines could be trained to deliver
the programme.

A major limitation of this study was that only
results at 3 months follow-up could be reported, while
in other studies, follow-up measurements were per-
formed at 6 months and even 12 months or 6 yrs after
the intervention. Subjects were able to maintain
the increases in knowledge and quality of life for up
to 1 yr after completion of the programme [7, 11].
Asthma morbidity increased once self-management
behaviour and adherence to original programme
instructions deteriorated, due to lack of reinforcement
of self-management skills [39].

To conclude, participation in an asthma pro-
gramme consisting of education and asthma-specific
cognitive-behavioural interventions resulted in decreased
asthma morbidity, improved health-related quality of
life, enhanced compliance, increased knowledge and
self-efficacy, a more positive attitude towards asthma,
and a general feeling of less negativity. Although follow-
up data did not reach beyond 3 months, these findings
might be promising for a seldom-addressed popula-
tion of subjects reporting symptoms and impairment,
despite a clinically satisfactory condition.
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