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Proper asthma control can lessen the negative effects of asthma in adolescents, such that they can lead a normal and physically active
life. The study aimed to compare self-reported asthma control and actual test scores among adolescents in the inner provinces (Gauteng
and North West) of South Africa. The asthma control test (ACT) questionnaire was administered to 123 of adolescents who had reported
doctor-diagnosed asthma during the cross-sectional study. There was a statistically significant difference between self-reported asthma
control and actual test scores among study participants (p=0.003). Out of the 90 study participants who claimed that their asthma was
controlled, only 25 (27.78%) were correctly classified as ‘controlled’ according to the ACT. A high percentage (72.22%) of adolescents
misclassified their asthma as ‘controlled’, whereas it was not. There is a lack of studies on asthma control in Africa.
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Asthma is a common chronic non-communicable respiratory disease.
In 2018, the disease affected the quality of life and longevity of >340
million people globally."! Most of those affected were children under
15 years of age who lived in urban areas in low- and middle-income
countries (LMICs), such as South Africa (SA). The situation is
worsening in LMICs in contrast to many high-income countries.

In 2018, 67% of people in SA lived in urban areas.”’ Many factors
that influence asthma development, exacerbation and control are
associated with urbanisation, e.g. poor air quality, poverty, lifestyle
and dietary changes.!!

Globally, more research is needed on the economic burden of
asthma, as many challenges remain in estimating its prevalence, as
well as its direct and indirect costs. Direct costs include consumable
healthcare services and products, such as hospital services, doctor
visits and medicines. Its indirect costs to society include loss of
work productivity of caregivers. ! In children, asthma contributes
significantly to sleep disturbance which may lead to school
absenteeism, limited play activities and parental or caregiver anxiety.
Children who had asthma were reported to be 3.5 times more likely
than those without asthma to drop out of school by the age of 16 with
only basic education.””! They were also twice as likely to drop out of
university before completing 3 years of tertiary education. Hence,
children who develop asthma have worse life outcomes regarding
education and employment prospects as they enter adulthood.
Proper asthma control can lessen these negative effects as patients
can lead normal and physically active lives.

However, numerous factors contribute to poor asthma control,
including poor adherence to medication, inappropriate inhaler
technique and exposure to risk factors which trigger asthma attacks.!
A study conducted from July to October 2012 in Johannesburg, SA,
involving 115 asthmatic children (aged 5 - 18 years) reported that

the main reason for poor asthma control was the lack of adherence
to medications, whereas household living conditions did not have a
significant influence.!

In the face of a paucity of studies in Africa, the present study
aimed to contribute to the body of knowledge on asthma control as
well as to compare self-reported asthma control and the actual test
scores among adolescents in the inner provinces of SA. The study
locations frequently experienced air pollution levels that exceeded
the World Health Organization air quality guidelines.®!

Methods

Population and study design

A cross-sectional study, employing the ISAAC Phase 2 questionnaire,
was carried outbetween March 2015 and September 2016. Participants
were 6 500 adolescents living and studying in communities situated
near mine-tailing dumps in SA, with a response rate of 91.2%. A
sub-sample of 123 adolescents with doctor-diagnosed asthma were
included in the follow-up study.

Questionnaire administration

The asthma control test (ACT) questionnaire was administered
to 123 of the participants who had reported doctor-diagnosed
asthma during the cross-sectional study. Having  doctor-
diagnosed asthma was defined as an affirmative response to the
question ‘Were you diagnosed as being asthmatic by a doctor?
The ACT is a validated, self-administered, 5-item questionnaire that
assesses the level of asthma control over a period of 4 weeks, with
scores varying from 5 to 25. The higher the score, the better the
level of asthma control. An ACT score between 20 and 25 suggests
well-controlled asthma and a score <20 suggests poorly controlled
asthma.” Consent was obtained from parents and the respective
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school authorities. Ethical approval was obtained from the Ethics
Committee of the Faculty of Health Sciences, University of Pretoria
(ref. no. 303/2014).

Statistical analyses

Data were entered into a database using EPI DATA and were analysed
using STATA version 15.0 (SPSS Inc., USA). Descriptive statistics,
such as frequencies and percentages, were used to summarise data as
appropriate. A chi-squared test of association was used to determine
the relationship between perception of asthma control and actual test
scores of control among adolescents in the inner provinces of SA.
A p-value <0.05 was deemed significant.

Results

A total of 123 doctor-diagnosed participants was included in the
study; 71 (57.72%) were female and 52 (42.28%) were male. Table 1
summarises the asthma control among adolescents during the last
4 weeks. The majority (n=94 (76.42%) of the adolescents reported
that asthma had prevented them, to a certain extent, from doing
their schoolwork and domestic chores during the past 4 weeks.
Most participants (n=100; 33.30%) reported they had experienced
shortness of breath, while 108 (1=87; 80%) had experienced asthma
symptoms such as wheezing, coughing, shortness of breath and chest
tightness or pain that disturbed their sleeping pattern during the past
4 weeks. Inhalers and nebuliser medications to relieve asthma were
used by 85 (69.11%) of the participants during the past 4 weeks.
Table 2 shows that there was a statistically significant difference
between self-reported asthma control and actual test scores of

controls among study participants. Out of 90 study participants who
claimed their asthma was controlled, only 25 (27.78%) had correct
classification as controlled according to the ACT. A high percentage
(n=65; 72.22%) of misclassification was observed. A total of 32
(26.02%) participants was correctly classified as ‘not controlled.

Discussion

The present study aimed to compare the self-reported control
of asthma to the reality of asthma control based on actual test
scores among adolescents in the inner provinces of SA. Ninety
of the adolescents self-reported that their asthma was controlled;
however, the ACT revealed that only 25 (27.78%) of the adolescents
had controlled asthma. There was a high percentage (72.22%) of
adolescents who misclassified their asthma as controlled, while they
were in fact not controlled. Our results confirm that asthma was
poorly controlled among adolescents. Uncontrolled asthma needs to
be correctly identified, as it is a risk factor for asthma exacerbations,
emergency room visits and hospital admissions, worsening lung
disease and poor prognosis.®! Factors leading to poor control of
asthma are widely reported in the literature. These include lack
of disease awareness, medication fears, affordability and access to
asthma therapy, as well as stigma associated with taking asthma
medication, i.e inhalers.”” Other factors that lead to poor control
reported in the literature are patients deliberately altering their
doses to suit their own needs and forgetting to take medication as
prescribed.'” Some of the reasons given by adolescents for poor
asthma control include poor treatment adherence caused by being
independent and wanting to take medication on their own and

Table 1. Descriptive statistics of asthma control among adolescents during the past 4 weeks (N=123)

Category, n (%)
Most of the Some of the A little of the None of the

Question All the time time time time time
In the past 4 weeks, how much of the time did 3 (2.44) 17 (13.82) 39 (31.71) 35 (28.46) 29 (23.58)
your asthma keep you from getting as much
done at work, school or at home?

More than once 3 -6timesa Once or twice a
Question a day Once a day week week Not at all
During the past 4 weeks, how often have you 25 (20.33) 27 (21.95) 7 (5.69) 41 (33.33) 23 (18.70)
had shortness of breath?

4 or more 2 - 3 nights a Once or twice a
Question nights a week  week Once a week week Not at all
During the past 4 weeks, how often did asthma 13 (10.57) 36 (29.27) 25 (20.33) 34 (27.64) 15 (12.20)
symptoms (wheezing, coughing, shortness of
breath, chest tightness or pain) wake you up at
night or earlier than usual in the morning?

4 or more times 1lor2timesa  2or3timesa Once a week or
Question a day day week less Not at all
During the past 4 weeks, how often have 16 (13.01) 20 (16.26) 18 (14.63) 31 (25.20) 38 (30.89)
you used your rescue inhaler and nebuliser
medication (such as albuterol)?
Table 2. The relationship between perception and actual test scores of asthma control among adolescents

Self-reported asthma control, 7 (%)

Actual test scores of asthma control Not controlled Controlled Total *p-value
Not controlled 32 (26.02) 65 (52.85) 97 (78.86) 0.003
Controlled 1(0.81) 25 (20.33) 26 (21.14)
Total 33 (26.83) 90 (73.17) 123 (100)

*Chi-squared test.
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thereby missing doses owing to feelings of embarrassment associated
with administering medication in the presence of friends.!"") Asthma
patients are often reluctant to report adherence to medication which
contributes further to misclassification. The dangers of poor asthma
control include the risk of asthma exacerbations, especially in
communities where there is a high exposure to air pollution. It is well
known that exposure to air pollution triggers or exacerbates asthma.

Conclusion

There is a lack of studies on asthma control in Africa, especially
among adolescents living in communities exposed to high levels
of air pollution, which are frequently above the levels in the World
Health Organization air quality guidelines. Therefore this report will
serve as a baseline to assist health practitioners treating asthmatic
adolescents in structuring health messages on asthma control in this
population group.
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