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Abstract:

Introduction: Asthma is a chronic inflammatory condition that affect physically, emotionally
and psychologically. In adolescent, various factors contributed to poor asthma control. This study
aims to identify treatment adherence, quality of life, knowledge and attitude in adolescents with
asthma. Method: This cross-sectional study randomly selected 14 schools in two districts of a
state in North-eastern of Malaysia. Complete information was obtained from 262 adolescents
aged 13 to 18 years old, who were diagnosed with bronchial asthma in the last six months or
having recurrent wheeze for the past 12 months. The tools used include Asthma control test;
Asthma treatment adherence; Knowledge on asthma; Attitude on asthma; Paediatric asthma
quality of life questionnaires have undergone various process of translation, face validation and
assessment of the reliability and validity to achieve a standardized Malay language version.
Results: There were about 30% of the adolescent who have not taking their medicine regularly
with 50% non-compliant once symptom control was achieved. 22.5% of the participants felt
embarrass when using inhaler in front of their friends. Our study showed a higher adherenceto
medication of more than 70% compared to other studies. However, more than 50% of of the
participants have minimal understanding on the disease natural history. Approximately 20-30%
of them admitted of experiencing overall poor quality of life at the time of the study. Conclusion:
Most participants reported having good asthma treatment adherence; but in our study, half of
the adolescent have poor knowledge of asthma and negative attitude towards medication which

influenced the quality of life.
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Introduction

Asthma is a chronic inflammatory condition of
the airways that resulted insignificant impairment
of physical, emotion, social life, hence limitation
in daily activities and absence from school. In
adolescent, lack of knowledge, poor self-health
responsibility, lack of guidance and poor attitude
towards asthma contributed to poor adherence
in treatment regime and self-management'. The

presence of factors such as rhinosinusitis, skin atopy,
early onset of menarche and obesity are adding to
worse the asthma symptoms. Peers influence has also
influenced adolescent socially, leading to a change in
self-identity, image and character development?.

Knowledge on disease is fundamental approach in
disease management. This includes understanding of
physiological changes to the body, triggering factors
and practical solution on prevention and management.
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The guideline for the management of childhood
asthma was geared towards preventive measure
against mortality, participation of children’s activities
and reduced the episodes of acute exacerbation®. This
is achieved through a mutually agreed care plan by
emphasising on the natural history of the disease and
compliance to medications. Previous study showed
many children did not acquire sufficient knowledge
on asthma*°. Adherence among adolescents are often
poor various reasons-denial, rejection, forgetfulness,
misunderstanding on the medication regime,
decreased cognition and functionality, and poor
technique on inhaler device usage®’.

Frequent night symptoms and unscheduled visits
to general practitioners have affected academic
performance and learning in 52.8% of asthmatic
childrenwith average 3.6 days per year of missed
school®. Frequent absence from school will affect
their future career attainment and financial security.
This study aims to identify treatment adherence,
quality of life, their knowledge and attitude towards
asthma.

Materials and Methods

The study was designed as cross-sectional analysis
of participants on treatment adherence, knowledge,
attitude and quality of life. Participants were
selected from two districts (Kota Bharu and Pasir
Mas) of Kelantan, a state located in the east coast
of Peninsular Malaysia. Studied participants were
adolescents’ aged 13 to 18 years old, who had been
diagnosed with bronchial asthma in the last six
months or having recurrent wheeze for the past 12
months, at the commencement of the study. Seven
schools in each district were selected using simple
random method. The selection of schools and eligible
participants were based on random number generated
by website’. The data collection started in May 2013,
following validation of 4 questionnaires into Malay
version, until its completion in June 2014. Children
aged 17 who were sitting in school major exam were
excluded.

Adherence to medication questionnaire

The original version of the questionnaire was
designed to measure treatment adherence behavioural
to asthma medication among adult patients '°. This
questionnaire was adapted to accommodate among
the studied adolescents''. Twelve items for treatment
adherence of medication and inhaler with Cronbach’s
alpha of 0.71'. The “No” answers for every item
indicates better answer and score one point while the
“Yes” answer score zero.
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Knowledge on asthma questionnaire

This tool consists of 25 items and was constructed
to measure components of asthma knowledge related
to asthma management, symptoms, triggers, and
interventions. The reported Cronbach’s alpha for this
instrument was 0.69'%. This instrument used a scale
of 0 to 2. Every correct answer was given a score of
two points while the wrong answer scored zero. Total
mark for this instrument was 50.

Attitude on asthma questionnaire

The third instrument used is a 15 items self-
administered questionnaire to assess attitudes
towards asthma'?. The domains cover tolerance
towards asthma (eight questions), locus of control
(two questions), powerful others (three questions)
and chance (two questions). Responses were
presented as five-point scales of 0 to 4, ranging from
‘strongly agree’ to ‘strongly disagree’. Higher scores
represented stronger or more positive attitudes in the
domains assessed.

Paediatric asthma quality of life questionnaire
The instrument includes 23 items in three domains
and subjective questions used to measure health
related paediatric quality of life in asthma patient
age 7-17-year-old'*. The questionnaire required
participants to recall impairment of their experience
in the previous week before the assessment. Domains
included were activity limitation (five items),
symptoms (ten items) and emotional function (eight
items). It has intra class correlation coefficient of
0.84',

Validation of the questionnaires

The questionnaires used in this study (treatment
adherence, asthma knowledge, attitude on asthma
and asthma related quality of life) were translated to
Malay language from original English version. These
were carefully reviewed by research team members,
which consisted of public health specialists,
paediatrician and a postgraduate student.

The process of translation involved translation from
original English version (US English) to Malay
version by two native speakers of Malay. Backward
translation to English version (US English) was then
completed two different Malay native speakers. The
original versions were compared with back-translated
English version. Consensus on the finalised version
in Malay language was then agreed. This followed
by face validation process on the Malay version
questionnaire to achieve reliability and validity for
the so instruments as research tools. Data entry and
analysis was done using IBM Statistical Package
for Social Science (SPSS) version 20.0 (SPSS Inc.)
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and Stata Statistical Software. Data on demographic
characteristics was presented descriptively.

Ethical clearance: Ethical clearance were approved
by Research and Ethic Committee (Human), School
of Medical Sciences, Health Campus, Universiti Sains
Malaysia (Ref: USMKK/PPP/JEPeM [264.3."]).
Results

A total of 462 adolescents with asthma were
identified from 14 schools and 429 fulfilled the
selection criteria. 364 of them were selected using
simple random sampling, however, 288 adolescents
agreed to participate. Parental consent and as sent
were taken as part of procedure. However, only 262
successfully completed the study and answering

the given questionnaires. The questionnaire for
adherence to medication was only answered by 246
of the participants. This overall response rate was
79.6%.

Socio Demographic Characteristics of Participants
Majority of the participants (99.2%) were Malay
race with the remaining were Chinese. The mean
age of all participants was 14.98-year-old with SD
of 1.54 year. The mean age of asthma onset for all
participants was 6.9-year-old with SD of 3.83 years.
The sociodemographic data of participants was
presented in table 1.

Table 1:Socio-demographics characteristics of adolescents with asthma in Kelantan Malaysia [n=262]

Frequency (%) Mean (SD)

Age (year) 14.9 (1.5)
Age group

13 46 (17.6)

14 79 (30.2)

15 44 (16.8)

16 62 (23.7)

18 31 (11.8)
Sex

Female 148 (56.5)

Male 114 (43.5)
Education level of father

Lower secondary school and below 68 (26.0)

Upper secondary school 157 (59.9)

Higher Education institution 37 (14.1)
Education level of mother

Lower secondary school and below 76 (30.0)

Upper secondary school 139 (53.1)

Higher education 47 (17.9)
Household income (RM) 2,898 (3,270)
Family history of asthma 164 (62.6)
History of atopy 148 (56.5)
Smoker at home 130 (49.6)
Age of asthma onset (year) 6.9(3.8)
Duration of asthma (year) 8.1(3.9)
Severity of asthma

Intermittent 141 (53.8)

Mild persistent 86 (32.8)

Moderate persistent 35(13.4)
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Table 2 described the distribution of response for
adherence to asthma treatment with 246 participants
completed it. About 30% of the adolescent admitted
of being careless and forgot to take their own

medication. About half of them admittedly stop taking
medication once symptom control was achieved.
Their action was done without final consultation with
their managing doctors.

Table 2: Distributions of response for adherence to asthma treatment among the adolescent

Frequency (%)

Adherence to asthma treatment questions

Yes No
Durlpg the last 3 months, have you at times been careless about taking your asthma 81 (32.9) 165 (67.1)
medicine?
During the last 3 months, have you ever forgotten to take your asthma medicine? 78 (31.7) 168 (68.3)
During the last 3 months, have you ever stopped taking your asthma medicine because 128 (52.0) 118 (48.0)
you felt better?
During the last 3 months, have you ever stopped taking your asthma medicine because 12 (4.9) 234 (95.1)
you felt worse?
During the last 3 months, have you ever taken less of your asthma medicine than the
doctor prescribed because you felt better? 93(3738) 153 (622)
During the last 3 months, have you ever taken more of your asthma medicine than the 48 (19.5) 198 (80.5)

doctor prescribed because you felt you were having an attack?

Table 3 elucidated the response for knowledge of asthma. Interestingly, despite being diagnosed with asthma, many

adolescents still misunderstood on their illness. The true response ranging as low as 4.6% and up to 80.9%. In the “don’t

know” answer, there were a range between 15%-71% which means there were large number of adolescent have minimal

understanding on the disease.

Table 3:Distributions of response for knowledge to asthma treatment among the adolescent

Frequency (%)
Knowledge to asthma treatment question
True False Do not know
Coughing is not a symptom of asthma 68 (26.0) 74 (28.2) 120 (45.8)
Asthma is due to inflammation in the lungs 168 (64.1) 10 (3.8) 84 (32.1)
Smoking in the home can make a child’s asthma worse 212 (80.9) 5(1.9) 45(17.2)
Asthma attacks can happen when you breathe things like paint
. . 199 (76.0) 13 (5.0) 50 (19.1)
fumes, gasoline smoke, or pollution
Keeping an asthma attack from happening is something only a
ping ppening & ony 70 (26.7) 72 (27.5) 120 (45.8)
doctor can do.
If you start to have an asthma attack, you might notice a tight
L . 211 (80.5) 8(3.1) 43 (16.4)
feeling in your chest before wheezing starts.
A peak flow meter is used to make sure your sinuses are open 58 (22.1) 24.(9.2) 180 (68.7)
If asthma symptoms such as tightness and wheezing do not occur
. . 77 (29.4) 28 (10.7) 157 (59.9)
for several years, a child has outgrown his/her asthma
Asthma is an emotional or psychological disease 94 (35.9) 32(12.2) 136 (51.9)
Most children with asthma have to go to the hospital for asthma
12 (4.6) 152 (58.0) 98 (37.4)
attacks
For some people, asthma becomes less severe as they get older 94 (35.9) 31 (11.8) 137 (52.3)
Doctors are not really sure why some people have asthma, but
71 (27.1) 26 (9.9) 165 (63.0)
they know what can start an attack
With appropriate treatment, most children with asthma should
) . o _ 154 (58.8) 28 (10.7) 80 (30.5)
lead a normal life with no restrictions on activities
Anger, crying, or laughing can start an asthma attack. 91 (34.7) 77 (29.4) 94 (35.9)
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If you don’t have asthma by the time you are 40 years old, you
. . 36 (13.7) 38 (14.5) 188 (71.8)
will never get it
Children with asthma should not play sports in which they have
174 (66.4) 43 (16.4) 45 (17.2)
to run a lot
In young children, asthma sometimes starts after a viral
: ) 123 (46.9) 17 (6.5) 122 (46.6)
respiratory illness
An allergen is the antibody missing in people with asthma 161 (61.5) 19 (7.3) 82 (31.3)
It is possible for your asthma to be worse without noticing a
. . 24 (9.2) 197 (75.2) 41 (15.6)
change in your breathing
Exercising in cold weather can start an asthma attack 128 (48.9) 36 (13.7) 98 (37.4)
Fish and birds are both good pets for a child with asthma 37 (14.1) 71(27.1) 154 (58.8)
A rescue inhaler (ie, bronchodilator) is taken to reduce
. L 100 (38.2) 36 (13.7) 126 (48.1)
inflammation in the lungs
Some asthma medications don’t work unless you take them every
78 (29.8) 47 (17.9) 137 (52.3)
day
You don’t need to shake most asthma medication inhalers before
. 63 (24.0) 83 (31.7) 116 (44.3)
using them
Fewer people have asthma today than 10 years ago 44 (16.8) 32 (12.2) 186 (71.0)

Table 4 showed the response of attitude from the participants. Positive attitudes statements ranged from 5% -
49.2% only. The maximum “strongly disagree”’statement was 36.3%. There were around 23% of the students
stated that they felt embarrass on using inhaler in front of their peers.

Table 4: Distributions of response for attitude to asthma treatment among the adolescent

. . Strongly Not Strongly

Attitude to asthma treatment question Agree Not sure

agree agree not agree
If someone with asthma takes care of him/herself, he/she can avoid

69 (26.3) 51(19.5) 118(45.0) 10(3.8) 14 (5.3)
most asthma symptoms
When someone has an attack of asthma symptoms at school, it is

60 (22.9) 30 (11.5) 105(40.1) 26(9.9) 41(15.6)
usually because he/she has been careless
How soon someone recovers from an attack of asthma at school

60 (22.9) 37 (14.1) 89 (34.0) 34 (13.0) 42 (16.0)

depends mainly on how well the teacher takes care of him/her
When someone has an attack of asthma during sport, it is because

the teacher hasn’t checked up on whether the student has taken his/ 18 (6.9) 31 (11.8)  59(22.5) 95(36.3) 59(22.5)

her medication
If someone is going to have an attack of asthma, it will happen no

70 (26.7) 44 (16.8) 93 (35.5) 20(7.6)  35(13.4)
matter what anyone does
How soon someone recovers from an attack of asthma symptoms is
60 (22.9) 40 (15.3) 101 (38.5) 22(8.4) 39(14.9)
mostly a matter of luck
Most people can control their asthma well without seeing a doctor
75 (28.6) 55(21.0) 60 (22.9) 30 (11.5) 42 (16.0)
regularly
Someone with asthma should not use his/her puffer in class 27 (10.3) 20 (7.6) 86 (32.8) 34 (13.0) 95(36.3)
Students are embarrassed about using their inhalers in class 59 (22.5) 38 (14.5) 67 (25.6) 22 (8.4)  76(29.0)
Students without asthma have a negative attitude to students with
h 16 (6.1) 37(14.1) 53(20.2) 93 (35.5) 63(24.0)
asthma
Students play on their asthma 13 (5.0) 26(9.9)  79(30.2) 90 (34.4) 54 (20.6)
There would be few problems with asthma at school if students could
. . 129(49.2) 55(21.0) 47(17.9) 11(42) 20(7.6)
carry their puffers around with them
Teachers are worried about taking someone with asthma on a school
. 21 (8.0) 32(12.2) 58(22.1) 83 (31.7) 68 (26.0)
camp or excursion
Students with asthma are just as fit as students without asthma 39 (14.9) 22 (8.4) 67 (25.6) 43 (16.4) 91 (34.7)
1 00
School teachers have a negative attitude to students with asthma 13 (5.0) 33(12.6) 67 (25.6) (38.2) 49 (18.7)

Table 5 described the difference in quality of life among the participated adolescent. Our study found that
about 20-30% had unsatisfactory or negative response towards overall quality of life, if we were to take
“extremely bothered” and “very bothered” as the answer. This may reflect unsatisfactory control of symptom
despite on asthma medications. Those with “hardly bothered” and “not bothered” reflected good symptom
control, was seen in less than 15% of our data.
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Table 5: Distributions of response for quality of life among the adolescent

Frequency (%)
Quality of life question Extremely Very Quite Somewhat  Bothered bI::llre:ll'lg]d Not

bothered bothered bothered bothered a bit at all bothered
Activity at home: How much have you been
bothered by your asthma during the past four 56 (21.4) 30 (11.5) 22 (8.4) 118(45.0) 16 (6.1) 6(2.3) 14 (5.3)
weeks?
Activity at school: How much have you been
bothered by your asthma during the past four 47 (17.9) 38 (14.5) 34 (13.0) 93 (35.5) 26(9.9) 5(1.9) 19 (7.3)
weeks?
Sports or recreational activity: How much have
you been bothered by your asthma during the 44 (16.8) 38 (14.5) 29 (11.1) 88 (33.6) 25(9.5) 12 (4.6) 26 (9.9)
past four weeks?
How much did asthma attacks bother you
during the past four weeks? 49 (18.7) 32(12.2) 24(9.2) 102(38.9) 27(10.3) 72.7) 21 (8.0)
How much did coughing botheryouin the past
four weeks? 32(12.2) 23 (8.8) 36 (13.7) 110(42.0) 23 (8.8) 13 (5.0) 25(9.5)
How much did wheezing bother you during the
past four weeks? 50 (19.1) 33 (12.6) 32(12.2) 87 (33.2) 18 (6.9) 14 (5.3) 28 (10.7)
How much did tightness in your chest bother
you during the past four weeks? 46 (17.6) 29 (11.1) 22 (8.4) 93 (35.5) 2(10.7) 12 (4.6) 32(12.2)
How much did shortness of breath bother you
during the past four weeks? 36 (13.7) 28 (10.7) 30 (11.5) 95 (36.3) 24 (9.2) 14 (5.3) 35(13.4)
Think about all the activities that you did during
the past four weeks. How much were you 40 (15.3) 28 (10.7) 43 (16.4) 89 (34.0) 31(11.8) 10 (3.8) 21 (8.0)
bothered by your asthma doing these activities?
How often did your asthma make you feel
frustrated during the past four weeks? 66 (25.2) 26 (9.9) 30 (11.5) 114(43.5) 14 (5.3) 72.7) 5(1.9)
How often did your asthma make you feel tired
during the past four weeks? 15(5.7) 8(3.1) 27(10.3) 119(45.4) 35(13.4) 23 (8.8) 35(13.4)
How often did you feel worried, concerned or
troubled because of your asthma during the past 50 (19.1) 26 (9.9) 30 (11.5) 110(42.0) 25(9.5) 6(2.3) 15(5.7)
four weeks?
How often did your asthma make you feel
angry during the past four weeks? 77 (29.4) 23 (8.8) 19 (7.3) 100(38.2) 21 (8.0) 9(3.4) 13 (5.0)
How often did you feel irritable (cranky) during
the past four weeks? 25(9.5) 12 (4.6) 20 (7.6) 152(58.0) 21 (8.0) 13 (5.0) 19 (7.3)
How often did you feel different or left out
because of your asthma during the past four 76 (29.0) 20 (7.6) 17 (6.5) 104(39.7) 30(11.5) 5(1.9) 10 (3.8)
weeks?
How often did you have trouble sleeping at
night because of your asthma during the past 49 (18.7) 12 (4.6) 17 (6.5) 111(42.4) 31(11.8) 14 (5.3) 28 (10.7)
four weeks?
How often did your asthma wake you up during
the night during the past four weeks? 51(19.5) 11(4.2) 23(8.8) 117(44.7) 23(8.8) 14(5.3) 23(8.8)
How often did you feel uncomfortable because
of your asthma during the past four weeks? 36(13.7) 15(5.7) 17(6.5) 128(48.9) 35(13.4) 11(4.2) 20(7.6)
How often did you feel out of breath during the
past four weeks? 32(12.2) 19(7.3) 23(8.8) 120(45.8) 30(11.5) 17(6.5) 21(8.0)
How often did you feel you couldn’t keep up
with others because of your asthma during the 52(19.8) 15(5.7) 13(5.0) 105(40.1) 31(11.8) 1(6.5) 29 (11.1)
past four weeks?
How often did you feel frustrated because you
couldn’t keep up with others during the past 80(30.5) 21(8.0) 11(4.2) 97(37.0) 21(8.0) 12(4.6) 20(7.6)
four weeks?
How often did you feel frightened by an asthma
attack during the past four weeks? 88(33.6) 24(9.2) 22(8.4) 99(37.8) 14(5.3) 5(1.9) 10(3.8)
How often did you have difficulty taking adeep 3513 4 17(6.5) 16(6.1) 126(48.1)  34(13.0)  15(5.7) 19(7.3)

breath during the past four weeks?
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Discussion

Adherence to treatment

Non-adherence to medication has become a
perplexing issue especially among adolescents'’.
This is partly resulted from the decreased of parental
role in managing their children’s asthma once the
child reaches teenage year's. The estimated range
of adherence to asthma medication was about 10 to
55%° . There was deterioration in the trend over
time. Our study showed a higher adherence rate of
more than 70%. Factors involved were wider range
of'asthma medications use; including oral and inhaled
reliever and preventer, different patients’ selection
criteria include those who have been diagnosed
in the last 6 months. Majority of the adolescent
enrolled had intermittent asthma (53.8%) and thus
bronchodilator was used sparingly. Asthma control
was directly related to the absence of triggers and co-
morbid diseases.

Poor adherence leads to the increase of morbidity
and mortality'®!°. Measurement of adherence reflects
the level of quality of life in patients. The use of self-
reported adherence questionnaire is is liable tool
to evaluate treatment compliance® ?!. Improving
participants’ knowledge and self-efficacy resulted in
significant improvement in treatment adherence. A
barrier to treatment adherence includes the erroneous
belief, misunderstanding on theuse of medication,
inaccurate perception on the illness, poor motivation
and support affecting the compliance to medication®.
Knowledge on asthma among participants

More than half of participants failed to answer
correctly on knowledge on asthma questionnaire.
These indicate inadequate knowledge on asthma by
participants which was noted in previous study**.
Expert Panel for National Asthma Education and
Prevention Program (NAEPP) recommended that
asthmatic patients need to have adequate knowledge
on asthma to achieve effective control®. This includes
recognizing asthma symptomatology, triggering
factors and skills of delivery of asthma medication.
Poorknowledge leads to poor adherence to treatment,
poor asthma control and poor quality of life?>2627,
Reinforcement of the education contents enhanced
patients’ recall memory on asthma knowledge and
self-management skills **. Attractive home education
materials have allowed for repeated revision and
reference that strengthen their knowledge on asthma.
Individual coaching sessions were found to be useful
method to increase patients’ general knowledge .
Significant difference in the knowledge on asthma score
were noted despite having prior knowledge in asthma®.

Attitude on asthma among participants at baseline
Positive attitude is required to promote willingness
to adopt self-control over symptoms with positive
self-management behaviour®’. More than half of
participants did not show positive attitude towards
asthma. Problems identified were related to poor
perception on their symptoms control and misguided
on asthma self-management. Almost 40% of
participants said they were embarrassed to using
inhaler in front of their peers which was similar to
previous studies'>3!,

Change of attitude is related to perception on
susceptibility of the disease and benefit gained if
changes to be made*. Adolescents who possess the
control over their asthma symptoms would be less
likely to feel embarrass with their peers*?*. The
benefits would later translate in the improvement of
the quality of life.

Quality of Life among Participants

Children and adolescents with more severe asthma
disease reported to have lower quality of life**:*°. Our
study showed 20-30% have reported overall poor
quality of life, especially in the symptoms domain.
In a survey, there was 1.4% of children nationally
experienced activity limitation due to asthma’’.
Approximately 80% of our participants reported of
having limitation of activities either at home, school
or during recreational activities. Female adolescents
with asthma reported a higher symptomatology with
lower quality of life*®3°. Majority of participants in
our study were categorized as intermittent asthma
severity. Male teenagers with asthma commonly
hide their illness from their social networks and tend
to restrict from sport activities. The misperception
about physical activity in asthma was the reason for
avoiding exercises*” *!. The fear is compounded by
their parents concerns which negatively impede such
activities*. Exercise conditioning has been suggested
to improve asthmatic symptoms, reduce activities
limitation and improve the well-being*:*-%.
Interventional programme should include asthma self-
management, recognizing asthma symptoms, correct
inhaler techniques and modifying triggering factors.
This would have resulted in a better asthma control,
reduce emergency visit and hospitalizations*. Passive
smoking contributed to half of exposure to trigger
while participants at home. This was associated with
worsening nocturnal cough and exercise induced
bronchospasm ¥,

Psychological aspect such as anxiety, stress and
depression influenced the treatment adherence and
behaviour such as smoking*. Stress and depression
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may worsen asthmatic symptoms through increment
of inflammatory state physiologically***’. High-
risk behaviour worsened the condition which was
similar to the adult asthmatic study®'-**. Learning
on breathing relaxation technique will improve
patients’ symptoms thus relieving the anxiety related
bronchospasm.

Conclusions

Poor quality of life and control of symptoms among
adolescent were mostly due to insufficient knowledge
and negative attitude towards asthma management.
The challenge is to ensure compliance to treatment
and prevention of symptoms. Asthma education
program is pivotal in providing better understanding,
skill and practice towards positive outcome and

attitude especially among the adolescents.
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