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Background: While illness perceptions and medication beliefs have been shown to be 
associated with inhaled corticosteroid (ICS) adherence in younger adults with asthma, their 
impact on older adults is less understood. This study aimed to determine the prevalence of 
ICS adherence among older Asian adults and to assess the association between ICS adher-
ence, illness perceptions and medication beliefs.
Methods: A questionnaire survey on older multi-ethnic Asian patients, aged ≥60 years, with 
physician-diagnosed asthma, was conducted in two Singapore public primary care clinics. 
The scores of the Medication Adherence Report Scale for asthma (MARS) were computed to 
determine the adherence to ICS alone or in combination with LABA. Illness perceptions and 
medication beliefs were assessed by the scores from the Brief-Illness Perception 
Questionnaire (B-IPQ) and Beliefs about Medications Questionnaire (BMQ), respectively. 
Logistic regression analyses were used to identify factors associated with ICS adherence.
Results: Analyses of 323 participants (57% males; Chinese 73.7%, Malay 12.7%, Indian 
12.4%; mean age 71.5 years) showed that 40.9% of them had good adherence to ICS (mean 
MARS score≥4.5). Good adherence to ICS was associated with perception of asthma as 
a chronic illness (OR=1.22; 95% CI=1.10–1.35; p<0.001), belief of ICS as an essential 
medication (2.67; 1.76–4.06; p<0.001) and fewer concerns about its use (0.39; 0.26–0.60; 
p<0.001). Patients on combined ICS-LABA therapy had higher adherence (2.50; 1.41–4.44; 
p=0.02) than those on ICS monotherapy.
Conclusion: Four in ten older patients with asthma were adherent to ICS. Perception of 
medication necessity, chronicity of illness, concerns and use of ICS-LABA medication were 
associated with adherence.
Keywords: asthma, medication adherence, primary healthcare

Introduction
Poor adherence to asthma inhaled corticosteroids (ICS) or controller medication is 
a global problem, with studies reporting ICS adherence rates ranging from 30.0% to 
70.0%.1–4 The variable adherence rates could be influenced by demographic, 
psychological, behavioural and socioeconomic factors.5–8 Low adherence to ICS 
leads to poor asthma outcomes and increased healthcare costs.5,9,10 This is espe-
cially worrisome among older patients due to increasing asthma-related morbidity 
and mortality with age.11,12 They tend to have more asthma-related emergency 
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visits, hospital admissions and deaths compared to 
younger patients.11,12 Hence, it is pertinent to understand 
the factors influencing their adherence to ICS.

Perceptions of asthma appear to impact treatment 
adherence. Leventhal et al have described the “Common 
Sense Model”, in which they reported that illness percep-
tions influenced self-management behaviour and 
adherence.13 In this model, patients form perceptions of 
their chronic illnesses, from what they have learnt from 
various sources. These illness perceptions are represented 
in five dimensions: 1) “Causes” refers to patient’s under-
standing of the aetiology of the illness; 2) “Control” refers 
to the perceived extent to which the illness can be con-
trolled; 3) “Consequences’ relates to the perceived impact 
of the illness on patient’s life; 4) “Timeline” means the 
perceived length of an illness; 5) “Identity” refers to the 
symptoms which patients attribute to their illness.13

Illness perceptions in the “Identity”, “Timeline”, 
“Control” and “Consequences” dimensions have been 
shown to be associated with adherence to asthma medica-
tions in younger adults.3,14-16 Using the Illness Perception 
Questionnaire, Byer et al showed that patients (mean age 
of 39.6 years) who perceived asthma as a long-term illness 
(“Timeline”) and those who had many asthma-related 
symptoms (“Identity”) were associated with better adher-
ence to asthma medications.3 In contrast, patients who 
reported low perception of control over asthma 
(“Control”) and those who perceived asthma as having 
few adverse consequences (“Consequence”) had lower 
adherence to asthma medication.14 A study on Asian 
adults (mean age of 53 years) similarly found that greater 
perceived control over asthma was associated with higher 
adherence.15

Medication beliefs have also been shown to influence 
adherence to inhaled asthma medications in younger 
adults.14–18 Medication beliefs can be assessed using 
the Necessity-Concerns Framework, in which adherence 
is influenced by judgment of need for treatment (medica-
tion-Necessity) and concerns about treatment (medica-
tion-Concerns).19 Drawing on this framework, 
medication beliefs can be quantified using the “medica-
tion-Necessity” and “medication-Concerns” scales of the 
Beliefs about Medications Questionnaire which has been 
found to be useful for explaining medication non- 
adherence in many long-term conditions.19,20 Using this 
questionnaire on adults with mean age of 54.2 years, 
Cooper et al showed that patients with strong concerns 
about their treatment had lower adherence to asthma 

medication.17 In contrast, Van Steenis et al showed that 
patients (mean age 43.7 years) with firmer beliefs in the 
necessity of asthma medications had better adherence.21

Illness perceptions and medication beliefs are poten-
tially modifiable by healthcare professionals via counsel-
ling to rectify their misperceptions and erroneous beliefs. 
Perceptions and beliefs are shaped by life experiences 
and social-cultural background of the individuals. We 
postulated that older patients could have different per-
ceptions and medication beliefs, due to their longer 
experiences with asthma and its treatment, interactions 
with their healthcare providers, and influences from 
family and peers. In rapidly aging communities, includ-
ing those in Singapore, understanding their illness per-
ceptions and medication beliefs are vital to identify 
opportunities to improve their medication adherence 
and optimizing their asthma control. Many of these 
senior patients are treated in public primary healthcare 
centres (polyclinics) in Singapore, where they receive 
subsidized medications and counselling by multidisci-
plinary teams.

Hence, the primary aim of the study was to investigate 
the extent of adherence to ICS among older adults with 
asthma who were managed in local polyclinics. The sec-
ondary aim was to examine the association between their 
illness perceptions and medication beliefs in relation to 
their ICS adherence.

Methods
Study Design and Setting
This was an interviewer-administered questionnaire survey 
of older patients with asthma who were managed in poly-
clinics to evaluate their perceptions of asthma and beliefs 
about ICS. Patients, aged 60 years and above, with physi-
cian-diagnosed asthma and treated with ICS alone or in 
combination with Long-Acting Beta-Agonists (LABA), 
were invited to participate in the study. Patients who 
were on long-term inhalers for chronic lung diseases 
other than asthma or had current lower respiratory tract 
infections and who were unable to provide informed con-
sent were excluded.

Potential patients were either referred by the polyclinic 
physicians or approached on a case-encounter basis by the 
polyclinic staff. Convenience sampling was used in this 
study. The investigator would ascertain each potential 
patient’s eligibility and obtained his/her written informed 
consent after clarifying his/her doubts. Enrolled patients 
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were administered the questionnaires to capture their 
demographic characteristics and scores of the instruments.

English and Chinese versions of the questionnaires 
were used. As the instruments in the questionnaire were 
validated overseas, the questionnaires were piloted to 
check face validity and content validity prior to the study 
commencement. Investigators who were to administer the 
questionnaire were trained by the principal investigator to 
ensure consistency.

The study sites included Geylang and Outram 
Polyclinics. Both are located in estates with higher propor-
tions of senior residents and serve a combined population 
of 140,549 residents.22 Recruitment period was from 
March 2017 to March 2018.

Sample Size Calculation
As there was no prior local data on ICS adherence 
among older adults in primary care, the 43% prevalence 
of good ICS adherence reported by Sofianou et al using 
MARS scores of ≥4.5 to denote good adherence was 
used to estimate the sample size for this study.23 Data 
from the electronic health records shows 2230 senior 
patients with asthma at the study sites. A calculated 
sample size of 323 participants was required at 5% 
precision and 95% confidence level based on 2230 finite 
population.

Instruments
Medication Adherence Report Scale for 
Asthma (MARS)
The Medication Adherence Report Scale for asthma 
(MARS) is a 10-item questionnaire that assesses self- 
report of adherence to asthma controller.24 The MARS 
has been validated against electronic measures of adher-
ence to asthma controller, and has been shown to have 
high inter-item reliability (Cronbach’s α = 0.85) and good 
test–retest reliability (r = 0.65, p < 0.001).25 It consists of 
statements describing different aspects of non-adherent 
behaviour, rated on a 5-point Likert-type scale. Scores 
for each item were summed up and divided by ten to 
obtain a mean score, ranging from 1 to 5.

Brief-Illness Perception Questionnaire 
(B-IPQ)
The original Illness Perception Questionnaire (IPQ) was 
first developed by Weinman et al which assessed the dimen-
sions of illness perceptions.26 Adapting from the IPQ, 

Broadbent et al developed a modified version, the B-IPQ, 
which has been validated for asthma.27 Patients’ illness 
perceptions in the dimensions of illness “Consequences”, 
“Timeline”, “Control” and “Identity” were assessed using 
the B-IPQ in this study. These four dimensions were chosen 
as they demonstrated association with adherence to asthma 
controller in younger adults.3,14,16,18 Each item in the B-IPQ 
independently measures a dimension of illness perception 
and consists of a 11-point Likert-type scale from 0 to 10. 
Higher scores signify a stronger belief in that dimension of 
illness perception.

Beliefs About Medications Questionnaire 
(BMQ)
Patients’ beliefs about their ICS were assessed using the 
Beliefs about Medications Questionnaire (BMQ), which has 
proven validity for asthma.20 The BMQ consists of two scales, 
the “medication-Necessity” scale and the “medication- 
Concerns” scale. The “medication-Necessity” scale assesses 
patients’ beliefs about the necessity of using their ICS for 
asthma, while “medication-Concerns” scale assesses patients’ 
concerns about their ICS. Each scale consists of 5 items and 
respondents indicate their degree of agreement with each 
statement on a 5-point Likert-type scale. Scores obtained 
from the items in each scale were summed up and divided 
by the number of items to give a mean scale score ranging 
from 1 to 5.

Analyses
Participants were categorized into two groups based on 
their MARS scores. MARS score≥4.5 and MARS 
score<4.5 denotes good and poor adherence, respectively, 
as defined by the literature.25 B-IPQ and BMQ scores were 
treated as continuous variables. To assess ICS adherence 
between the participants’ characteristics, Chi-square test 
was performed between categorical variables. To assess 
the association between B-IPQ and BMQ scores in relation 
to ICS adherence, independent t-test was performed for 
normally distributed variables.

All significant variables (p<0.05) during the bivariate 
analyses were entered in the logistic regression modelling 
to explore the association of ICS adherence with illness 
perceptions and medication beliefs by controlling for other 
confounding demographic and clinical variables. 
A p-value of <0.05 was considered significant. Tests 
were 2-tailed (α= 0.05). SPSS version 23 was used for 
the analyses.
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Ethics approval for this study was obtained from the 
SingHealth Centralized Institution Review Board (CIRB: 
2016/3173/E). This study was conducted in accordance 
with the Declaration of Helsinki. Written informed consent 
was obtained from all participants in this study.

Results
Participant Characteristics
Three hundred and fifty-one eligible patients were 
approached, of which 28 declined participation, leading 
to an overall response rate of 92.0%. Three hundred and 
twenty-three patients were included in the analyses. The 
mean age of the study population was 71.5 years 
(SD=8.0), 57.0% males, with Chinese forming the major-
ity ethnic group (Table 1).

Description of B-IPQ and BMQ Scores
Our study showed that 64.1% of patients scored greater 
than midpoint on the B-IPQ timeline scale while 30.7% of 
them scored greater than midpoint on the BMQ-concerns 
scale (Table 2). Scores of individual items from the BMQ- 
concerns scale showed that 42.0% of patients were wor-
ried about the long-term effects of their asthma medica-
tion, while 35.0% of them were concerned about becoming 
too dependent on them.

Prevalence of ICS Adherence
The results showed that 40.9% of patients had good adher-
ence to ICS based on MARS cut off score of 4.5 (Table 1).

Association Between Participants’ 
Characteristics and Adherence
Patients on combined ICS-LABA therapy were more adher-
ent to their treatment compared to patients on ICS mono-
therapy based on the MARS scores (p<0.001) (Table 1).

Association Between Beliefs and ICS 
Adherence
Patients with good ICS adherence viewed asthma as an 
illness with a longer timeline (p<0.001), perceived greater 
control over asthma (p<0.001) and had fewer concerns 
about their asthma medications (p<0.001) compared to 
those with poor adherence. They also had higher medica-
tion-Necessity scores compared to patients with poor 
adherence (p<0.001) (Table 2).

Results of Logistic Regression
The association of beliefs with ICS adherence was further 
examined in a logistic regression model by controlling for 
demographic factors (age, gender, ethnicity, education and 
housing) and significant confounding variables found dur-
ing bivariate analyses (Table 3). Logistic regression ana-
lyses showed good ICS adherence was associated with 
perception of asthma as an illness with a longer timeline 
(OR=1.22; 95% CI=1.10–1.35, p<0.001), and ICS belief 
as being a necessity (2.67; 1.76–4.06, p<0.001). Patients 
with good ICS adherence were less concerned about taking 
asthma medications (0.39; 0.26–0.60, p<0.001). Patients 
on combined ICS-LABA therapy were more adherent to 
their treatment compared to patients on ICS monotherapy 
(2.50; 1.41–4.44; p=0.02). Perceived control did not show 
statistical significance in this regression modelling.

Discussion
Summary
Less than half of the study population had good adherence 
to ICS based on self-report using the MARS scores. 
Patients on combined ICS-LABA therapy were more 
adherent to their medication compared to patients on ICS 
monotherapy. Patients’ concerns and beliefs about the 
necessity of their asthma controller were significantly 
associated with adherence. Those who perceived asthma 
as an illness with a longer timeline were more likely to be 
adherent to ICS.

Comparison with Existing Literature
The prevalence of good adherence in this study was 
40.9%. This result was comparable to overseas studies 
with good adherence ranging from 30.0% to 70.0%.1–4,23 

In this study, perceived asthma timeline was positively 
associated with adherence among older adults. This posi-
tive association was also reflected among younger 
adults.3,6 In a study by Foster et al on patients (mean age 
47.6 years) attending community pharmacies and primary 
care clinics, perceived asthma chronicity was associated 
with both self-reported and electronically measured 
adherence.6 Findings by Byer et al among patients in 
a UK general practitioner practice (mean age 39.6) also 
supported this association between illness timeline with 
adherence.3 In contrast, Sofianou et al showed that patients 
who felt that “I will not always have asthma” had poorer 
adherence compared to those who disagreed with that 
statement.23 Patients with this perception not only had 
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Table 1 Bivariate Analyses of Participants’ Characteristics and Adherence

Characteristics Total n (%) Poor Adherence* n (%) Good Adherence** n (%) p

Total 323 (100.0) 191 (59.1) 132 (40.9) –

Age, years
60–70 165 (51.0) 101 (61.2) 64 (38.8) 0.437
> 70 158 (49.0) 90 (57.0) 68 (43.0)

Gender
Female 140 (43.0) 80 (57.1) 60 (42.9) 0.524

Male 183 (57.0) 111 (60.7) 72 (39.3)

Ethnic group
Chinese 238 (73.7) 143 (60.1) 95 (39.9) 0.664
Malay 41 (12.7) 21 (51.2) 20 (48.8)

Indian 40 (12.4) 24 (60.0) 16 (40.0)

Eurasian/Others 4 (1.2) 3 (75.0) 1 (25.0)

Education level∧

No formal education/Primary school 157 (48.8) 94 (59.9) 63 (40.1) 0.758
Secondary school and above 165 (51.2) 96 (58.2) 69 (41.8)

Housing type
Rental/1/2-room public housing 61 (18.9) 35 (57.4) 26 (42.6) 0.657

3/4/5-room/Executive public housing 216 (66.9) 126 (58.3) 90 (41.7)

Private housing 46 (14.2) 30 (65.2) 16 (34.8)

Age of asthma diagnosis
≤ 40-year-old 126 (39.1) 73 (57.9) 53 (42.1) 0.726
> 40-year-old 197 (61.0) 118 (59.9) 79 (40.1)

Smoking status
Current smoker 27 (8.4) 18 (66.7) 9 (33.3) 0.504

Previous smoker 56 (17.3) 30 (53.6) 26 (46.4)

Never smoked before 240 (74.3) 143 (60.0) 97 (40.0)

Records of previous spirometry
Yes 58 (18.0) 30 (51.7) 28 (48.3) 0.205
No 265 (82.0) 161 (60.8) 104 (39.2)

Inhaler device
Metered Dose Inhaler 214 (66.3) 123 (57.5) 91 (42.5) 0.396

Dry Powder Inhaler 109 (33.7) 68 (62.4) 41 (37.6)

Inhaler medication
ICS monotherapy 133 (41.2) 94 (70.7) 39 (29.3) <0.001

Combined ICS-LABA therapy 190 (58.8) 97 (51.1) 93 (48.9)

Frequency of asthma controller regime
Once a day 90 (27.9) 53 (58.9) 37 (41.1) 0.956
≥2 times a day 233 (72.1) 138 (59.2) 95 (40.8)

Step of asthma treatment
Step 3 or less 182 (56.3) 113 (62.1) 69 (37.9) 0.220

Step 4 and above 141 (43.7) 78 (55.3) 63 (44.7)

Asthma Control Test (ACT) score
ACT < 20 29 (9.0) 21 (72.4) 8 (27.6) 0.127
ACT ≥ 20 294 (91.0) 170 (57.8) 124 (42.2)

(Continued)
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poorer adherence to ICS, but such patients were also less 
likely to adhere to other self-management behaviours such 
as routine doctor visits and the use of peak flow 
measurements.37

Our results also mirrored research that examined medica-
tion beliefs with adherence in younger adults. The stronger 
the belief in the necessity of ICS, the better the 
adherence.16,28,34 Among 352 Latvian patients with asthma 
(mean age 57.5 years), Smits et al showed that patients who 

felt that asthma medication was necessary for their health 
were more likely to be adherent to their treatment.34 

Similarly, Ulrik et al showed that patients who agreed that 
controller therapy was an essential part of asthma manage-
ment and that controller therapy was effective had better 
adherence based on a study of 509 Danish patients (age 
18–45 years).38 Interestingly, Duarte-de-araújo et al found 
that patients with Chronic Obstructive Pulmonary Disease 
(COPD) who believed that their inhaled medication was 

Table 1 (Continued). 

Characteristics Total n (%) Poor Adherence* n (%) Good Adherence** n (%) p

Number of co-morbidities
0 to 2 188 (58.2) 115 (61.2) 73 (38.8) 0.379

> 2 135 (41.8) 76 (56.3) 59 (43.7)

Notes: *Poor adherence refers to patients with mean MARS score <4.5. **Good adherence refers to patients with mean MARS score ≥4.5. ∧1 missing data. 
Abbreviation: LABA, long acting β-agonists.

Table 2 Bivariate Analyses of Beliefs and Adherence

Dimensions Patients Scoring Above 
Scale Mid-Point (%)

All, Mean 
(SD)

Poor Adherence*, 
Mean (SD)

Good Adherence**, 
Mean (SD)

p

Illness perceptions (B-IPQ)
Consequence 17.3 3.26 (2.45) 3.45 (2.44) 2.99 (2.46) 0.100
Timeline 64.1 6.99 (3.33) 5.95 (3.43) 8.50 (2.49) <0.001

Control 68.9 6.77 (2.53) 6.28 (2.54) 7.48 (2.35) <0.001

Identity 15.8 3.39 (2.25) 3.58 (2.17) 3.13 (2.33) 0.079

Medication beliefs (BMQ)
Medication-Necessity 67.5 3.43 (0.81) 3.19 (0.80) 3.77 (0.71) <0.001
Medication-Concerns 30.7 2.67 (0.74) 2.84 (0.73) 2.44 (0.69) <0.001

Notes: *Poor adherence refers to patients with mean MARS score <4.5. **Good adherence refers to patients with mean MARS score ≥4.5.

Table 3 Logistic Regression: Factors Influencing ICS Adherence

Variable Poor Adherence* Good Adherence** Adjusted OR (95% CI) p

Illness perceptions (B-IPQ), mean (SD)
Consequence 3.45 (2.44) 2.99 (2.46) 0.90 (0.79,1.04) 0.142

Timeline 5.95 (3.43) 8.50 (2.49) 1.22 (1.10,1.35) <0.001
Control 6.28 (2.54) 7.48 (2.35) 1.04 (0.92,1.17) 0.581

Identity 3.58 (2.17) 3.13 (2.33) 0.98 (0.84,1.14) 0.802

Medication beliefs (BMQ), mean (SD)
Medication-Necessity 3.19 (0.80) 3.77 (0.71) 2.67 (1.76,4.06) <0.001

Medication-Concerns 2.84 (0.73) 2.44 (0.69) 0.39 (0.26,0.60) <0.001

Inhaler medication, n (%)
Combined ICS-LABA 97 (51.1) 93 (48.9) 2.50 (1.41,4.44) 0.02
ICS monotherapy 94 (70.7) 39 (29.3) 1 -

Notes: *Poor adherence refers to patients with mean MARS score <4.5. **Good adherence refers to patients with mean MARS score ≥4.5.
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necessary for treatment of their disease had better adherence 
as well.39 This suggested that the positive association 
between beliefs on the necessity of inhaled medication with 
adherence may also be present in patients with obstructive 
lung diseases other than asthma.

On the other hand, our study showed the more con-
cerns that patients had, the lower the adherence to ICS. 
This was similarly shown in studies among younger 
patients.16,29,34 Foot H et al in their study of 219 patients 
in Australia (mean age 39.8 years) showed patients who 
had more concerns about their ICS were less likely to 
adhere to their ICS as compared to patients who had 
fewer concerns.16 Up to 42.0% of our multi-ethnic study 
population was worried about the long-term side effects of 
ICS, while 35.0% of them were concerned about becoming 
too dependent on them. Such worries were also reflected in 
a study by Merkenberg et al who showed that up to 44.6% 
of 238 Dutch patients (mean age 36.2 years) expressed 
worries about the long-term effects of ICS,28 while 
Ponieman et al showed that up to 37.0% of 261 
American patients (mean age 48 years) feared developing 
addiction to them.29 In Asian communities, where the use 
of traditional treatment is prevalent, patients especially the 
elderly may perceive “western medication” to result in 
more side effects and medication dependency.15,30 This 
observation was reported by Chiu et al in their study on 
1054 Asian patients: up to 40.0% of them agreed with the 
statement “I think herbal medicines are safer than inha-
lers” and this belief was associated with poorer ICS 
adherence.15

The associations demonstrated between illness time-
line, medication beliefs and ICS adherence among older 
adults were consistent with that seen in younger adults, 
suggesting that these findings may apply across a broad 
age spectrum. However, illness perceptions of “Identity”, 
“Control” and “Consequences” dimensions were not 
shown to be associated with ICS adherence in this study. 
Illness perceptions influence on adherence may vary 
across age groups and older adults could interpret these 
dimensions of illness perceptions differently compared to 
younger adults. In addition, although illness perceptions 
can direct patients’ self-management behaviours, their 
behaviours can also alter the expressions of their illness 
which may in turn reshape their perceptions.

The use of combined ICS-LABA medication seemed to 
influence medication adherence. Laforest et al also 
reported that French patients (mean age 53.8 years) receiv-
ing combined ICS-LABA therapy had better adherence 

compared to patients on ICS monotherapy.31 The pro-
longed bronchodilation effect of LABA allowed symptom 
relief which would lead to patients perceiving immediate 
benefits from the therapy.32 Meta-analyses also supported 
the superiority of combined ICS-LABA therapy over ICS 
monotherapy in terms of clinical efficacy, which in turn 
could have modulated patients’ adherence to their 
medication.33

Strengths and Limitations
This study explored adherence to ICS among older 
patients, a group with higher asthma morbidity as com-
pared to younger patients.

Findings in this study need to be interpreted in light of 
its limitations. Medication adherence and beliefs were 
assessed using self-reported instruments, which may be 
subjected to recall bias. The use of an English-based 
questionnaire on older patients was potentially challen-
ging, but the availability of validated instruments in 
Chinese and deployment of trained multi-lingual study 
team members had overcome the language barriers. 
Training of the study team by the principal investigator 
ensured consistency in administering the questionnaires. 
The study team also recognized the inherent biases in 
convenience sampling but the study population already 
comprised of a selected subset of the population, which 
limited its generalizability to the general population. 
Patients were identified in this study based on clinical 
diagnosis of asthma by physicians. The lack of spirometry 
evidence to support the diagnosis in 82% of the patients 
was a potential limitation. However, evidence also sug-
gested that spirometry is not a sensitive tool to diagnose 
asthma and patients with asthma may demonstrate normal 
spirometry.35,36

Implications for Research and/or Practice
The results showed the magnitude of poor ICS adherence 
among older patients with asthma. This should prompt 
review of the asthma counselling program. Asthma coun-
selling should emphasize the chronic nature of asthma and 
the need for daily use of ICS even when asymptomatic. 
Addressing the patient’s concerns with regards to worries 
about medication side effects and dependency is also 
essential. Regular counselling to correct erroneous medi-
cation beliefs and misperceptions can also be incorporated 
into home visit reviews, which may potentially improve 
asthma outcomes.40
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Nevertheless, little is known about the fluidity of ill-
ness perceptions and treatment beliefs. Patients undergo 
variable experiences in their lifetime, which can subse-
quently interfere with their understanding and impact 
their subsequent perceptions and beliefs. Whether the 
asthma counselling can permanently rectify any misper-
ceptions and misbeliefs to achieve sustained adherence to 
ICS can be determined in future research.

Conclusions
Four in ten older patients with asthma were adherent to 
ICS. Good adherence to ICS was associated with per-
ceived illness timeline and medication beliefs. Further 
research can look into developing and testing targeted 
interventions aimed at addressing these modifiable factors 
to improve adherence to ICS.
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