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Introduction: Controlling over allergens and environmental irritants is one of the
essential elements of controlling asthma. Asthma control in adolescents is a challenge.
The current study was performed with the goal of investigating the effect of an
educational and modifying intervention about asthma triggers on asthma control among
adolescents. Methods: The current study was a randomized clinical trial. 60
adolescents of 12-18 years of age participated in this study. The participants were
randomly divided into the two control and experimental groups. The Juniper’s Asthma
Control Questionnaire was completed by the adolescents before and 5 weeks after the
intervention. Training sessions, planning for modification of asthma triggers and
telephone follow-up were performed in the experimental group. Results: There was a
significant difference between the asthma control score before and after the
intervention in the control and experimental groups. The asthma control status
improved in the experimental group. In other words, the educational interventions to
modify asthma triggers were effective in improving asthma control. Conclusion: Since
this intervention method can improve the asthma control in adolescents, it is
recommended that adolescents directly participate in such programs about asthma
triggers and the education become less parent-centred. Moreover, the necessity of such
an intervention in clinics and outpatient clinics is emphasized.

Introduction

Asthma is the most common chronic illness
during childhood and adolescence world-
wide.l2 the prevalence of this illness in
children and adolescents around the world is
about 5-10%.3 It is the first cause for absence
from school and third cause for
hospitalization of children under the age of
151 In Iran, the prevalence of asthma in
children has been reported to be 2.7-35.4%
and the mean prevalence of symptoms of
asthma has been reported to be
13.14% *Regarding the prevalence of asthma
Iran is considered among countries with
moderate rate, but the important issue is that
this is the most prevalent chronic illness in

the country.5 The highest rate of mortality of
asthma occurs in children between the ages
11-17 years.! In adolescents, in addition to
diagnosis, acceptance of the disease, and
adherence to treatment is very weak, and this
is why they are considered as one of the high-
risk groups.®

Although there has been much progress in
the management of asthma, still the rate of
illness, mortality, absence from school and
society, poor sport performance, frequent
visits to the emergency room, and
hospitalization of adolescents have increased.
This shows a poor control of the illness.2
Parents are less capable of managing asthma

* Corresponding Author: Leila Valizadeh (PhD), E-mail: Valizadehl@tbzmed.ac.ir
This article was derived from MSc thesis in Tabriz University of Medical Sciences, No: 181037.

Copyright © 2013 by Tabriz University of Medical Sciences



Zarei et al.

in adolescents and expect them to be more
responsible for the management of their
disease. However, adolescents” incompetence
in adherence to treatment has been
frequently reported. Poor adherence to
treatment in adolescents has been attributed
to the development of the feeling of
invincibility and their preference to maintain
a feeling of normality.”

International  guidelines on asthma
management have emphasized that one of
the primary goals of asthma treatment is
asthma control. Control of asthma means to
minimize the day and night symptoms of
asthma and reduce bronchospasm and
minimize the use of short-acting medications
against bronchospasm. It also includes the
reduction of the risk of life-threatening
symptoms and morbidity of asthma over a
long period of time.> The National Asthma
Education and  Prevention  Program
guidelines 2007 emphasizes four main
components of asthma control, which consist
of (1) assessment and monitoring of asthma
severity, (2) medication, (3) environmental
triggers, and (4) training patients and their
families.8  Control of allergens and
environmental triggers is one of the essential
components of asthma control and the
method of treatment is based it, which
necessitates the identification of allergens and
training of patients and their families.?
Therefore, asthma management requires
certain skills in several aspects, which consist
of symptoms detection, identification and
avoidance of asthma triggers, correct and
consistent use of peak flow meterand
appropriate use of medication.10

Different triggers can irritate and cause
airway obstruction and asthma. These
triggers differ from one person to
another.”"The most important factor in
diagnosis and control of asthma is the
identification of asthma triggers.
Nevertheless, little attention has been
directed to developing systematic methods of
identifying the types of triggers.1?The
appropriate management of asthma and

reduction of the risk of environmental
triggers can reduce the frequency and
severity of asthma symptoms.13

In addition to identification of asthma
triggers, which is an essential factor in
comprehensive asthma management
programs in asthma guidelines,® self-care is
also an important factor in asthma control
and the most effective method of controlling
this disease is through self-control programs.!
Training is an important component of care
program for asthma patients. For the long-
term control of the illness, in addition to
medication and anti-allergy treatment,
avoidance of asthma triggers is necessary.4
Therefore, educational and modifying
interventions on asthma triggers must be
implemented separately for each individual.
This can improve asthma control.1>17

Effective training of patients plays an
important role in the improvement of self-
care skills and asthma control.1? The effect of
class based educational interventions on
knowledge, attitude, self-efficacy, quality of
life and self-care of adolescent asthma
patients has been studied.61819 Other studies
investigated the effect of peer education
programs on self-efficacy, attitude and
quality of life of adolescents.202! The content
of this training has been specifically in school
and involved no follow up.

In a systematic review in studies from 1998
to 2009, from the 50 clinical trials only 2
studies investigated environmental changes
(avoidance of asthma triggers), neither of
which studied adolescents.2 One of these
studies investigated the effects of education of
mothers with a history of asthma and infants
at risk of asthma, and the prevalence of
asthma during the first two years of life of
infants.?? The second intervention investigated
the effects of environmental intervention with
home visits on infants with asthma.2

A study was conducted on the importance
of home visits by nurses in the investigation
of infants with problematic severe asthma.
The goal of this study was to evaluate and
identify potentially modifiable factors in
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asthmatic children.2’Another study was
performed on the quality of life of children of
7-15 years of age before and after training of
the use of the peak flow meter in clinics; the
dates were obtained from parents.26

An overview of published studies in
respect to asthma training programs for
children showed that most subjects of the
interventions consisted of children of
different ages and not just adolescents. Most
of these interventions were school-based,
through peers, or with the participation of the
parents but placed no emphasis on asthma
triggers. Most interventions were
educational, and contradictory results were
reported for their outcome. Individual
modification of triggers followed by
telephone support has not been considered in
studies on asthma in adolescents. The
preferred approach in children has not been
fully determined; however, there have been
suggestions of withdrawal from parent-
centred training of adolescents with asthma.
Moreover, in asthma control studies, criteria
such as reduction of activity restrictions, the
number of attacks, emergency room visits,
hospitalization, number of days of absence
from school and improvement in pulmonary
function have been considered for the
assessment of asthma control.2227.28 There are
no before-after empirical studies with a
control group available on educational
interventions and with assessment of self-
reporting asthma control in adolescents.

Nurses as medical team members have the
most contacts with patients. Education is an
important element of the treatment program,
which increases knowledge and modifies the
way of life and living environment of
patients. Therefore, education is an important
function of nurses. Furthermore, the lack of a
research based on standard care in
adolescents with asthma, and the growth and
developmental needs of this period of life
make such a study necessary.?? Considering
the importance of this issue, and the limited
number of studies on identification and
modification of asthma triggers in

adolescents in outpatient clinics in different
countries and Iran, carrying out such a study
seemed necessary. Therefore, the current
study was undertaken with the goal of
investigating the effect of educational and
modifying intervention, in respect to asthma
triggers, on asthma control in adolescents
referring to pulmonary clinics.

Materials and methods

The current study was a randomized clinical
trial. The study environment was pediatric
pulmonary clinics and the Sheikh Alryys
Clinic of Tabriz, Iran. The inclusion criteria of
the study were adolescents of 12 to 18 years
of age, diagnosed with asthma a year or more
earlier, resident of Tabriz, moderate and
severe asthma diagnosed by a physician and
literacy. The exclusion criteria included other
acute illnesses, gastroesophageal reflux,
rhinitis, sinusitis and mental problems.

A two-part questionnaire was used for
data collection. In addition to researcher-
made demographic information
questionnaire, the Juniper’s Asthma Control
Questionnaire (2000)3° was also used, which
are scored on a 0 to 6 point scale. Low scores
show a better control of asthma. A written
permission was obtained from the original
editor of the tool in order to use it in the
current study. It was translated and the
accuracy of the translation was investigated
and confirmed, in terms of the coordination
between the English and Persian texts, by
two people with a Master’s degree in English,
and two experts in the related field, who
were familiar with the English language.
Content validity was investigated by 10
nursing and medical professors and their
comment were applied. Reliability was
calculated using Cronbach’s alpha in 10
adolescents with asthma. Cronbach's alpha
for the questionnaire was 0.82.

The researcher obtained the necessary
licenses from the Research Council and the
Ethics Committee of Tabriz University of
Medical Sciences and Tabriz Health Care
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Services (code 9051) confirmed the study and
an introduction letter from Tabriz University
of Medical Sciences International Branch of
Aras was sent to the head of the pulmonary
clinics. The sampling was done during July to
August 2011. The researcher chose the
participants from pulmonary clinics by
considering the inclusion criteria of the study
and after explaining the study and its goal to
the adolescents and their parents. The
confidentiality of the information was
explained and informed consent was obtained
from the adolescents and their parents who
wanted to participate in the study.

The pilot study was conducted on 10
eligible adolescents with asthma referring to
the above mentioned clinics. In the asthma
control variables, the mean and standard

deviation were calculated as -0.55 + 0.68 in
the control group and -1.86 + 0.68 in the
experimental group. Considering the power
as 0.8, the sample size was determined 15
participants for each group. In order to
increase the validity of the findings and
considering the potential loss, this was
increased to 30 participants. 60 adolescents
participated in the current study. Figure 1
shows the study method.

Data collection was conducted using the
questionnaire in the control and experimental
groups before and 5 weeks after intervention.
First, the adolescents completed the
demographic questionnaire. Then, for one
week, the Asthma Control Questionnaire was
daily completed at home. After the

Adolescents reffering to the

clinics
(n=84)

Dissatisfaction (n = 2)

From other cities (n = 12)

Eligible adolescnets

(n=70)

Pilot study (n = 10)

Randomization

(n = 60)

N

Experimental group
(n = 30)

Pretest
(n =30)
|
Intervention
(n =30)
|

Post-test
(n = 30)

Control group
(n = 30)

|

Pretest
(n = 30)

Post-test
(n = 30)

Figure 1.Study method flowchart
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completion of data collection in the pre-
intervention period, the educational
intervention was  performed in the
experimental group, using the asthmatic
children booklet. Considering the age range of
the participants, they were placed into two
groups of 12-15 and 16-18 years of age and the
educational sessions were designed based on
it. Delay in or failure to come to the sessions at
the determined time was expected; therefore,
this was controlled through phone call
reminders by the researcher.

The intervention consisted of four sessions
on the asthma triggers and their types,
methods of determining triggers, and
methods of control and avoidance of triggers
through lectures, discussion, and questions
and answers using slides and educational
booklets. During the additional session, the
asthma triggers of each adolescent in the
experimental group were individually
identified and the necessary measures to
control it were planned with the adolescents’
partnership. During each session, there was a
20-30 minute lecture and 10-15 minutes of
discussion and answering of questions. Each
adolescent of the experimental group was
asked to identify, the triggers present in their
living place, outside their home and in their
school based on the triggers identification
form. In the individual session, the necessary
recommendations for the modification and
controlling of these triggers were given. After
the culmination of the sessions, two follow
up phone calls were made for the
implementation of the modification program.
Four weeks after the intervention, the
questionnaire was completed again.

The questionnaire has seven items.
Responses for first item included (Never,
once, 2-3 times, 4-5 times, 6-7 times, many
times, was awake all night), second item(No
symptoms, very mild, mild, moderate,
moderately  severe, severe, extremely
severe),third item(No limitations, very low,
low, medium, high, very high, completely
limited), 4th item(No shortness of breath,
very low, low, medium, relatively high, high,

very high), 5th item(Never, rarely, low,
medium, occasionally, most of the time, all
the time), 6th item(Zero, 1-2 puff, 3-4 puffs, 5-
8, 9-12, 13-16, more than 16 puffs) and 7th( <
50%, 50-59%, 60-69%, 70-79%, 80-89%, 90-
95%, >95%). In all items, the score ranged
from O to 6.

Other participants of this study had routine
treatment and interventions, and were given
the educational booklet, identification form.
Modification methods of asthma triggers were
explained to them after the study. The data
were recorded in SPSS software version 13
(SPSS Inc., Chicago, IL, USA) and the results
were extracted using descriptive statistics,
Student’s t-test, and chi-square test.

Results

The demographic characteristics showed no
significant difference between the control and
experimental groups (Tablel). Asthma
control was significantly better in adolescents
in intervention group (Table 2). A statistically
significant difference between the amounts of
change in asthma control of the two groups
was found, whereas a worsening asthma
control was observed in the control group
(Table 3). In Asthma Control Questionnaire,
lower scores represent a better state. In the
current study the changes showed that the
intervention = was  effective in  the
improvement of asthma control.

Discussion

Asthma control plays an important role in the
management of asthma. One of the reasons of
failure to control over asthma can be related
to lack of knowledge of triggers and the
failure to avoid them. Therefore, the current
study was conducted in order to investigate
the effects of educational and modifying
interventions on asthma control in
adolescents referring to pulmonary clinics of
Tabriz, Iran in 2011. The current study
showed that educational and modifying
intervention on asthma triggers improved
asthma control in adolescents. A significant
difference between the amounts of change in
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asthma in the two groups was observed in
favour of experimental group. A sudden
change in temperature, cold weather,
occurred during the interval between the
data collection before and after the
intervention. This confounding factor caused

a worsening of asthma control in all subjects,
but was clearly observed in the control
group. The researchers believe that this
further proves the importance of educational
and modifying interventions for preventing
the worsening of asthma control status in

adolescents.

Table 1.Distribution of demographic information of adolescents in control and

experimental groups

Control Group

experimental Group

N (%) N (%) P
Gender
Girl 16 (53.3) 12(40) 0.30
Boy 14(46.7) 18 (60)
Education level
Elementary 3 (10) 6 (20) 0.51
Guidance 15 (50) 13 (43.3)
High School 12 (40) 11 (36.7)
History of allergies in adolescents 1
Yes 21 (70) 21 (70)
No 9 (30) 9 (30)
History of allergies in the family 0.59
Yes 12 (40) 10 (33.3) '
No 18 (60) 20 (66.7)
History of asthma in the family 039
Yes 7 (23.3) 10 (33.3) '
No 23 (76.7) 20 (66.7)
Absence from school 078
Yes 9 (30) 10 (33) '
No 21 (70) 20 (66.7)
Age'
14.4 (2.4) 13.8 (2.3) 0.33
Duration of asthma® (years) 4.0 (3.0 4.43 (3.2) 0.65
Number of days of absence from* 1.70 (0.46) 1.66 (0.47) 0.78

school

* Valid percentage

**For age, duration of asthma and number of days of absence from school the t-test and for other variables the ? test was used.

*Values are expressed as Mean (SD)

Expert panel report 3 (2007), it was stated
that maximum asthma monitoring and
control should be done, especially inpatients.
With persistent moderate and severe
asthma.!* This control program may improve
the relationship between the patient and care
givers, and thus cause an increase in
knowledge of the patient on the illness and
asthma control. The most important issues of
basic and baseline principles of asthma
control are within the society. The most

important issues are training health care
providers, planning training programs for
asthma (to patients and health care
providers), use of outpatient follow-up care
and long-term control of the illness instead of
occasionally acute care. Nurses play an
important role in gaining these goals. Nurses,
who work in hospitals, clinics, schools, or
doctors” offices, should use the most recent
information to educated patients based on
the diagnosis, influential factors, age,
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education level, and cultural background of
patients in order to prevent the occurrence of
severe and dangerous asthma attacks.
Identification of triggers, which cause the
onset of asthma symptoms in children, is the
most important factor in the diagnosis and

control of the disease.l? Asthma triggers are
factors, which cause the onset of the
symptoms of the disease. Each individual
with asthma can have different triggers.3!
Moreover, behaviour change in order to
reduce the exposure of children to

Table 2.Asthma control (weekly) in adolescents of control and experimental groups’
Pre-Post intervention

Control Group

Experimental Group

Pre

Post

Pre Post

Mean(SD)

Cl (95%)

Mean(SD)

CI (95%)

Mean(SD) CI(95%) Mean(SD)

1. How often were you
woken by your asthma
during the night?

2. How bad were your
asthma symptoms
when you woke up this
morning?

3. How limited were
you in your activities
today because of your
asthma?

4. How much shortness
of breath did you
experience today?

5. How much of the
time did you wheeze
today?

6. How many puffs of
bronchodilator you
have used in the past
24 hours?

7.FEV1in respirometer

0.65 (1.08)

1.11 (1.34)

0.95(1.07)

0.98 (1.13)

0.89 (1.37)

1.66 (0.61)

0.83 (0.94)

0.25-1.06

0.61-1.61

0.55-1.35

0.55-1.14

0.38-1.40

1.43-1.89

0.47-1.18

1.22 (0.92)

1.40 (1.17)

2.56 (1.16)

2.45 (1.20)

1.31 (0.98)

1.73 (0.44)

1.23 (1.04)

0.87-1.56

0.96-1.84

2.13-3

2-2.90

1.29-1.68

1.56-1.90

0.84-1.62

0.61(0.96) 0.25-097 0.21(0.46)

0.90(1.03) 051-1.28 0.09 (0.31)

1(0.91)  0.66-1.34 0.20 (0.46)

1.01(1.27) 054-1.49 0.14(0.34)

0.69(121) 0.23-1.15 0.06(0.25)

1.60 (0.62) 1.63-1.83 1.60 (0.74)

1.33(1.66) 0.71-1.95 0.6 (0.89)

In all items and in forced expiratory volume in 1 second (FEV1), the score ranged from O to 6.

Table 3.Comparison of asthma control and its changes Pre-Post intervention in
the control and experimental groups

variable Group Time Mean (SD) CI(95%)* P
Control Pre 1.04(0.72) 0.76-1.31 <0.001
Asthma control Post 1.76(0.81  1.46-2.07
Experimental Pre  0.98(0.63) 0.74-1.22 <0.001
Post 0.30(0.34) 0.17-0.43
. « Control 0.72(0.80) 0.42-1.03 <0.001
Pre-post asthma control difference Experimental 0.67 (0.57) -0.89--0.46

“In the Asthma Control Questionnaire lower scores represent a better state. *Confidence Interval

these triggers is an essential factor in
controlling asthma.4
Empirical studies, with the before-after

A review by Boyd et al. was conducted on
38 studies with a total of 7843 children and
different subjects of educational interventions

CI (95%)
0.04-0.39

-0.02-0.21

0.02-0.38

0.01-0.27

-0.02-0.16

0.78-1.33

0.26-0.93

design and control group, on educational and
modifying intervention of asthma triggers and
assessment of asthma control by the Asthma
Control Questionnaire were not available.
Therefore, there was no comparable study to
confirm or contradict the findings.

by professionals including nurses and health
educators. This study showed that in many
studies education causes a decrease in the
number of emergency room visits and
hospitalization in children and a one-quarter

Copyright © 2013 by Tabriz University of Medical Sciences
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reduction in the total number of emergency
room visits and hospitalization.?”

The results of the study by Shah et al., on
the effect of a peer asthma education program
on adolescents in grades 7 and 10, showed an
increase in the mean pulmonary function
score of both groups, but this was not due to
the intervention. There was a significant
decrease in the number days of absence from
school in 10-year age students of the
experimental group. However, the results for
the grade-7 students were not significant.2'The
study by Watson et al. investigated the effect
of interactive education of children and their
families in small groups on asthma control
after one year of follow-up. The results of this
study showed a reduction in the number of
emergency room visits and the use of oral
steroids in addition to reduction in previous
treatments. However, the increase in mean
forced expiratory volume in 1 second (FEV1)
after the intervention was not statistically
significant.®The findings of the two studies,
contrary to the current study, show a
significant increase in the test (FEV1) in the
experiment group.

The study by Butz et al., on the effect of an
educational program by parents on rural
children, showed a decrease in daily asthma
symptoms in the experimental group.’? In
their study on the effect of a school based
educational program on asthma symptoms,
academic performance, and absence from
school in children, Clark et al. showed a
decrease in daily and night-time symptoms
and absence from school.® In the study by
Joseph et al., on the effect of internet-based
self-management program of asthma in
schools, a decrease was seen in daily and
night-time asthma symptoms and days of
absence from school.3

Magzamen et al. study, on a school-based
asthma educational program in adolescents,
showed a significant decrease in absence
from school, number of emergency room
visits and  hospitalization  after the
intervention.® Furthermore, the study by
Velsor-Friedrich et al., on the effect of school-

based intervention on asthmatic children’s
self-care programs, showed no significant
decrease in the number of days of absence
from school, and also an increase in the
number of emergency room visits in the
experimental group in comparison to the
control group.36

It is recommended that in future studies,
the participants’ home be visited for the
identification and follow-up of modifications
of asthma triggers, and be compared in terms
of cost-effectiveness. The results of the current
study can be used by planners and policy
makers of the health care system in order to
improve asthma control in adolescents and
decrease emergency room visits and
hospitalisation. ~ Self-reporting may not
represent the complete truth, which is due to
the characteristics of questionnaire based
measures. At the beginning of the study the
study goals were explained in order to solve
this issue. Moreover, the sudden change of
weather, becoming cold, was an inevitable
factor in this study. It is recommended that
future studies be conducted in other seasons.

Conclusion

In the current study there was an impro-
vement in the asthma control status of
experimental group while in the control
group the status worsened. The educational
and modifying intervention to prevent
asthma triggers was effective in the impro-
vement of asthma control in adolescents.
Therefore, it is recommended that
adolescents directly participate in such pro-
grams, and that the education become less
parent-centred. Moreover, the necessity of
such an intervention in clinics and outpatient
clinics is emphasized.
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