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Abstract
Objectives Overuse of asthma relievers, particularly without
anti-inflammatory preventers, increases asthma risks. This
study aimed to identify how many reliever-only users have
urgent healthcare, explore their attitudes and beliefs about
asthma and its treatment, and investigate whether purchasing
over-the-counter relievers was associated with worse asthma
outcomes than by prescription.
Design and setting Cross-sectional population-based
Internet survey in Australia.
Participants Of 2686 participants ≥16 years with current
asthma randomly drawn from a web-based panel, 1038
(50.7% male) used only reliever medication.
Main outcome measures Urgent asthma-related
healthcare; Asthma Control Test (ACT); patient attitudes
about asthma and medications; reliever purchase (with/
without prescription).
Results Of 1038 reliever-only participants, 23.3% had
required urgent healthcare for asthma in the previous
year, and only 36.0% had a non-urgent asthma review.
Those needing urgent healthcare were more likely
than those without such events to be male (56.5% vs
49.0%, p=0.003) and current smokers (29.4% vs 23.3%,
p=0.009). Only 30.6% had well-controlled asthma (ACT
≥20) compared with 71.0% of those with no urgent
healthcare (p<0.0001), and 20.8% used relievers
regularly to prevent asthma symptoms (vs 5.5% of those
without urgent healthcare). Those with urgent healthcare
were more frustrated by their asthma and less happy
with how they managed it, and they were less confident
about their ability to manage worsening asthma, but just
as likely as those without urgent healthcare to manage
worsening asthma themselves rather than visit a doctor.
Reliever-only users purchasing over-the-counter relievers
were no more likely than those purchasing relievers
by prescription to have uncontrolled asthma (35.9% vs
40.6%, p=0.23) but were less likely to have had a nonurgent asthma review.
Conclusions One-quarter of the reliever-only population
had needed urgent asthma healthcare in the previous
year, demonstrating the importance of identifying such
patients. Their attitudes and beliefs suggest opportunities
for targeting this population in the community.

Strengths and limitations of this study
►► Use of rigorous web-based methodology with three-

step random sampling that obtained a nationally
representative population of people with asthma and
a high completion rate.
►► Use of a standard epidemiological definition of
current asthma, and a validated symptom control
tool (Asthma Control Test) allowed comparison with
other studies.
►► A Bonferroni correction was made to avoid
overinterpretation of multiple analyses.
►► As with any patient-completed survey, the diagnosis
of asthma and use of healthcare services could not
be confirmed objectively, and inhaler technique
could not be assessed.
►► Cross-sectional associations may be confounded by
severity.

Introduction
The introduction of inhaled short-acting β2-agonists (SABA) in the 1960s revolutionised the
short-term management of asthma symptoms
for patients, providing quick relief in a portable
device without the substantial side effects associated with previous systemic therapies. Major
national asthma guidelines still recommend
that treatment of asthma should commence
with as-needed SABA for symptom relief,1 2
commonly called ‘step 1’ treatment, although
some now restrict this to patients with infrequent symptoms.1 For patients with persistent
symptoms or a history of exacerbations, regular
maintenance anti-inflammatory ‘preventer’
treatment, usually with inhaled corticosteroids
(ICS), is recommended.1 2 Low-dose ICS are
simple, safe and effective at reducing symptoms
and, particularly, reducing the risk of serious
exacerbations3 and asthma-related death.4
In the 1980s, overuse of SABAs was associated with an epidemic of asthma deaths in
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outcomes compared with those receiving medication by
prescription.

Methods
Data were from a large cross-sectional web-based survey
(online supplementary appendix 1). Methodology has
been described in detail elsewhere.18 The study was
approved by the Human Research Ethics Committee,
Concord Hospital, NSW, and all participants provided
informed consent.
Survey recruitment
Participants aged ≥16 years were selected by a threestage randomised process from a large web-based panel,
initially with a random invitation to complete a survey,
then random presentation of a selection of screening
questions, including whether they had ever had asthma,
followed by standardised epidemiological screening
questions for current asthma (ie, diagnosed with asthma
by a health professional, and asthma symptoms and/or
treatment in the last 12 months). Recruitment was stratified by age group, sex and state according to national
data for people with asthma. Participants completing
the survey received ‘points’ from the panel provider
with a value of AUD 1.50, which were redeemable for
small items but not cash.
Survey instrument
The survey instrument was piloted in 600 patients.
Survey questions included demographics, asthma medications (shown with images and trade names) taken in
the last 12 months and the ACT,10 a five-item questionnaire assessing asthma symptom control, used under
licence from the copyright holder, Optum. Urgent
asthma-related healthcare for exacerbations included
urgent general practitioner (GP) visits, emergency
department (ED) visits and hospitalisations. For attitudes about asthma and asthma treatment, participants
were asked to record their agreement using Likerttype responses ranging from 1 (strongly disagree) to 7
(strongly agree). Participants were also asked to record
the proportion of their reliever inhalers that they
purchased over the counter without a prescription, and
the proportion with prescriptions (total 100%).
For analysis, ‘reliever-only’ participants were those who
did not report taking any preventer medication in the
past 12 months. Asthma symptom control was classified as
well controlled if ACT score was 20–25, and uncontrolled
if 5–19.11
Data analysis
Data were analysed using SAS version 9.4, SAS Institute
(Cary, NC, USA). Survey weights were applied for prevalence data. χ2 test was used to check for differences in
proportions between independent samples, and Kruskall-Wallis test for differences in non-parametric data. A
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several countries including Australia,5 and dispensing
of ≥12 inhalers in a year was associated with increased
risk of asthma-related death.6 However, despite more
than 25 years of guideline development and messaging
targeting patients and healthcare providers, it is thought
that a significant proportion of those living with asthma
still rely, to their detriment, on SABAs as their sole
asthma treatment. Few population-level studies have
examined this in detail. Using asthma control criteria
based on the Global Initiative for Asthma (GINA),7 50%
of reliever-only participants in a study in eight Asian
countries were reported to have uncontrolled asthma,
and two-thirds had severe exacerbations in the previous
year.8 A population-based US survey conducted in 20079
reported that 39% of those not using preventer medication had uncontrolled asthma, based on the Asthma
Control Test (ACT),10 and 31% had needed urgent
healthcare in the previous year.11
Optimal care can break down at many levels. Studies in
Canada12 and Spain13 found that physicians significantly
overestimate patients’ level of asthma control relative to
guidelines criteria. A US database study found that up
to 20% of asthma patients prescribed ICS for the first
time failed to have the prescription filled.14 Another
survey found that fewer than one-third of asthma patients
had taken a preventer medication regularly during the
previous year.15 It is critically important to explore underlying beliefs and attitudes to asthma that explain patient
choices about medications that may not be advised by the
medical community. This knowledge could inform adaptation of current community-level asthma campaigns and
provide the basis for research into novel, more effective
interventions.
One factor that could potentially contribute to patient
use of reliever-only treatment could be the ease with
which it can be obtained. In most developed countries,
both reliever and preventer medications require prescriptions, but following recent proposals by the Food and
Drug Administration, there was debate in the USA about
making SABA available over the counter (ie, without
prescription).16 17 Although this would remove a barrier
to SABA accessibility, concern has often been expressed
about the appropriateness and safety of such a policy.16 17
To date, no population-based data have been available
from any country to provide evidence of the safety of
supplying SABA without prescription. In this regard,
Australia provides an interesting and topical case study
because SABA has been available for purchase over the
counter for asthma, without a prescription, for the past
30 years.
To address these questions, we used data from a large
nationally representative survey of people with asthma in
Australia18 to examine the characteristics of those only
using a reliever, identify how many had needed urgent
asthma healthcare and explore their attitudes and beliefs
about asthma and its treatment. We also investigated
whether reliever-only users who obtained their reliever
supply over the counter had compromised asthma
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Results
Demographic characteristics and medication use: relieveronly versus preventer users
Of the 3033 randomly identified panel members with
current asthma who were invited to complete the survey,
3018 (99.5%) accepted and 2686 completed the survey
(completion rate 89.0%), with a demographic distribution that closely matched national data for people with
asthma.18 Overall, 2672 reported using one or more
asthma medications in the previous year and, of these,
1038 (38.8%) had only used a reliever inhaler.
Reliever-only participants, compared with those who
also used a preventer medication (table 1), were younger
(median age group 30–39 years vs 40–49 years using
preventer, p<0.0001), and a higher proportion were male
(50.7% vs 37.8% respectively, p<0.0001). More reliever-only participants than preventer users were current
smokers, had post-school educational qualifications and
higher household income, whereas fewer had a government concession card for subsidised medications.
Reliever-only participants generally used relievers less
often than those taking preventers (χ2 p<0.0001); 24.9%
of reliever-only participants reported that they used their
reliever ‘a few times a year’, compared with 15.0% of
preventer users. However, 12.1% of reliever-only participants and 27.2% of those also using preventers used their
reliever five or more days per week. Overall, based on
ACT score, fewer reliever-only participants were classified
as having uncontrolled symptoms (ACT <20) compared
with those using a preventer (38.4% vs 50.1%, p<0.0001),
but the distribution was heterogeneous (figure 1).
Reliever-only users with urgent asthma healthcare
Despite these apparently benign findings for reliever-only
users as a whole, almost a quarter (n=242, 23.3%) had
required urgent healthcare for asthma in the previous 12
months. These participants were more likely to be male,
hold a health concession card and be current smokers
than those without urgent healthcare (n=796, table 2).
Reliever-only participants with urgent healthcare had
worse asthma symptom control, with only 30.6% having
well-controlled asthma (ACT ≥20) compared with 71.0%
of those with no urgent healthcare (p<0.0001); conversely,
participants with poor current symptom control were
more likely to have required any urgent healthcare in
the previous year (42.1% vs 11.6%, p<0.0001, figure 2).
Importantly, two-thirds of reliever-only users with urgent
healthcare reported also having one or more non-urgent GP visits to review their asthma in the previous year,
compared with only a quarter of those without urgent
healthcare (66.6% vs 26.7%, p<0.0001), suggesting that
there could have been opportunities for intervention by
the GP.
Reddel HK, et al. BMJ Open 2017;7:e016688. doi:10.1136/bmjopen-2017-016688

Reliever-only users with urgent healthcare used their
reliever more often (p<0.0001), with 26.4% using reliever
five or more days per week compared with 7.8% of those
without urgent healthcare. When asked to choose the
response that best described the way they used their
reliever, 20.8% of those with urgent healthcare selected
‘I use it regularly to prevent asthma symptoms’ (with the
other options being ‘to treat asthma symptoms’, ‘when
feeling that symptoms were getting worse’, ‘whenever
(they had) an asthma attack’ and ‘don’t know/unsure’),
compared with regular use by only 5.5% of those without
urgent healthcare (overall p<0.0001).
Reliever-only participants with urgent healthcare: attitudes to
asthma and its treatment
Reliever-only participants with urgent healthcare differed
from those without urgent healthcare in many of their
attitudes to asthma and its treatment (table 3).
Those with urgent healthcare thought about their
asthma more often (overall p<0.0001; often/constantly
17.4% vs 7.7%; rarely 32.9% vs 53.7%) and were more
often frustrated by their asthma (p<0.0001; some/a
good bit/most/all of the time 33.9% vs 10.8%) than
those without urgent healthcare. They were less likely
than those without urgent healthcare to be happy with
how they currently managed their asthma (p<0.0001;
agree/strongly agree 53.3% vs 72.5%) and more likely to
agree/strongly agree that they were on the lookout for
a better way to manage their asthma (p<0.0001; 30.7%
vs 16.9% for those without urgent healthcare). They
were more likely than those without urgent healthcare to
have personal goals to keep their asthma under control
(65.4% vs 53.1%, p=0.0017) or to discover better treatment options (37.2% vs 13.7%, p<0.0001).
Reliever-only users with urgent healthcare were more
likely than those without urgent healthcare to expect
a cure for their asthma (p=0.0007; agree/strongly
agree 35.8% vs 26.1%). There was a trend to greater belief
that ‘If I don’t have symptoms, I don’t have asthma’ among
reliever-only users with versus without urgent healthcare
(p=0.004; agree/strongly agree 24.0% vs 21.4%).
With regard to worsening asthma, more reliever-only
users with urgent healthcare were afraid of having a
serious asthma attack despite taking their medication
as instructed (p<0.0001; agree/strongly agree 24.4% vs
9.2%), and they were less confident than those without
urgent healthcare about their ability to intervene early to
prevent worsening symptoms (p=0.0001; agree/strongly
agree 55.5% vs 70.4%). However, they were just as likely
to manage their asthma themselves in this situation rather
than visit a doctor (p=0.13; agree/strongly agree 42.9%
for urgent healthcare and 47.4% for those without urgent
healthcare).
Urgent asthma-related healthcare: attitudes of reliever-only
users versus preventer users
Reliever-only participants with urgent healthcare differed
from preventer-using participants with urgent healthcare
3
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Reliever-only users (n=1038)

Preventer users (n=1634)

Age group
 16–19 years

90 (8.6%)

116 (7.1%)

 20–29 years

265 (25.6%)

225 (13.8%)

 30–39 years

264 (25.4%)

256 (15.7%)

 40–49 years

151 (14.5%)

224 (13.7%)

 50–59 years

153 (14.7%)

284 (17.4%)

 60–69 years

77 (7.4%)

265 (16.2%)

 70 years and older

39 (3.7%)

263 (16.1%)

527 (50.7%)

617 (37.8%)

 Year 10 or below

158 (15.3%)

294 (18.0%)

 Years 11–12

190 (18.3%)

327 (20.0%)

 Certificate or diploma

339 (32.7%)

565 (34.6%)

 University degree

351 (33.8%)

447 (27.4%)

 <$52 000

319 (30.7%)

685 (41.9%)

 $52 000 and over

547 (52.7%)

638 (39.0%)

 Prefer not to say

172 (16.6%)

312 (19.1%)

Government concession card

478 (46.1%)

988 (60.4%)

 Current smoker

257 (24.7%)

287 (17.6%)

 Past smoker

279 (26.9%)

562 (34.4%)

 Never smoker

502 (48.4%)

786 (48.1%)

Male

<0.0001

Highest education

<0.0001

Smoking status

0.0020

 Excellent

218 (8.1%)

68 (12.6%)

 Very good

872 (32.5%)

184 (34.2%)

1050 (39.1%)

174 (32.4%)

 Fair

402 (15.0%)

86 (16.1%)

 Poor

145 (5.4%)

25 (4.6%)

 Every day

93 (9.0%)

328 (22.7%)

 5 or 6 days a week

33 (3.1%)

66 (4.5%)

 3 or 4 days a week

121 (11.7%)

149 (10.3%)

 1 or 2 days a week

162 (15.6%)

231 (16.0%)

 Less than 1 day a week

185 (17.8%)

233 (16.1%)

 Less than 1 day a month

117 (11.3%)

173 (12.0%)

68 (6.5%)

48 (3.3%)

Frequency of reliever use

<0.0001

 A few times a year

259 (24.9%)

217 (15.0%)

ACT (last 4 weeks) (5–25), mean (SD)

19.8 (4.6)

18.7 (4.6)

 Median (IQR)
Well-controlled asthma symptoms in last 4 weeks
(ACT≥20)
Non-urgent GP visit for review of asthma

<0.0001
<0.0001

Overall health status

 Only when I exercise

<0.0001
0.0017

Household income

 Good

p value

<0.0001

21 (17–23)

19 (16–22)

<0.0001

639 (61.6%)

816 (50.0%)

<0.0001

373 (36.0%)

976 (59.7%)

<0.0001

ACT, Asthma Control Test; GP, general practitioner.
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in some respects: those using reliever-only were younger
(median 30–39 years vs 40–49 years, p<0.0001) and more
likely to be male (56.5% vs 32.5%, p<0.0001) than those
using preventers. However, mean ACT scores were similar
(16.3 (SD 5.2) vs 16.7 (4.8), p=0.69).
Among participants with urgent healthcare, several
major differences in attitudes and beliefs were seen
between reliever-only participants and preventer users
(table 3). Reliever-only users were less likely to agree that
‘people don’t realise how serious asthma is’ (p<0.0001;
agree/strongly agree 54.7% vs 73.8% of preventer
users). When presented with the statement ‘I try to
ignore my asthma’, only one-third of those only using
reliever disagreed compared with half of preventer users
(p<0.0001; disagree/strongly disagree 32.3% vs 49.3%).
Reliever-only users were more likely to agree that ‘If I don’t
have symptoms, I don’t have asthma’ (p<0.0001; agree/
strongly agree 24.0% vs 15.3%). Responses about worsening asthma were similar for reliever-only and preventer
users with urgent healthcare, except that reliever-only
users were far more likely to manage worsening asthma
themselves rather than visiting a doctor (p<0.0001; agree/
strongly agree 42.9% vs 27.6% for preventer users).
Over-the-counter reliever purchase
Of the whole study population (n=2686), 56.6% of participants purchased all their relievers with a prescription,
and 24.3% purchased all over the counter. As only 19.1%
of participants purchased reliever both ways, responses
were dichotomised at ≥50% or <50% over the counter
for subsequent analyses. Participants with a medication
concession card were much less likely to purchase their
relievers over the counter than those without a concession card (20.8% vs 52.3%, p<0.0001).
Reddel HK, et al. BMJ Open 2017;7:e016688. doi:10.1136/bmjopen-2017-016688

Reliever-only participants (n=1038) were more likely
than preventer users to buy their relievers over the
counter (47.2% vs 27.6%, p<0.0001). Among reliever-only
participants, those who purchased their relievers over the
counter had similar levels of symptom control as those
who predominantly purchased relievers using prescriptions (uncontrolled asthma symptoms: 35.9% vs 40.6%
respectively, p=0.23), and there was little difference in
urgent healthcare use (19.6% vs 26.6% respectively,
p=0.0250). However, those purchasing their relievers
over the counter were less likely to have had a non-urgent GP visit for review of their asthma (27.0% vs 44.0%,
p<0.0001).

Discussion
Principal findings
This survey of a nationally representative population of
people with asthma provides important insights into those
who are only managing their asthma with reliever medication. Although some of these patients appear to have
mild asthma, there was marked heterogeneity within
the population, and it was a concern to find that, in
the previous year, almost one-quarter of the 1038 reliever-only participants had required urgent healthcare for
asthma, and only one-third had a non-urgent GP review
of their asthma. Almost 70% of those needing urgent
healthcare had poorly controlled asthma symptoms, and
one in five predominantly used their reliever regularly to
prevent symptoms. Some of the attitudes and beliefs of
those with urgent healthcare suggested potential opportunities for targeted approaches: for example, compared
with those without urgent healthcare, they were more
5
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Figure 1 Distribution of asthma symptom control according to the Asthma Control Test score for reliever-only participants
(n=1038) and those using any preventer medication (n=1634). Scores of ≥20 are classified as well controlled.
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Urgent asthma
healthcare (n=242)

No urgent asthma
healthcare (n=796)

Age group
 16–19 years

22 (9.1%)

68 (8.5%)

 20–29 years

72 (29.9%)

193 (24.2%)

 30–39 years

56 (23.3%)

208 (26.1%)

 40–49 years

29 (12.1%)

122 (15.3%)

 50–59 years

35 (14.3%)

118 (14.9%)

 60–69 years

13 (5.5%)

63 (8.0%)

 70 years and older
Male

0.189

14 (5.7%)

25 (3.1%)

136 (56.5%)

390 (49.0%)

Highest education
50 (20.9)

108 (13.6%)

 Years 11–12

41 (16.9)

149 (18.7%)

 Certificate or diploma

68 (28.1)

271 (34.1%)

 University degree

82 (34.1)

268 (33.7%)

Household income (AUD)

0.106
90 (37.3%)

229 (28.8%)

 $52 000 and over

117 (48.6%)

429 (53.9%)

 Prefer not to say

34 (14.1%)

138 (17.4%)

149 (61.8%)

329 (41.3%)

Government concession card
Smoking status

71 (29.4%)

186 (23.3%)

 Past smoker

69 (28.8%)

209 (26.3%)

101 (41.9%)

401 (50.4%)

 Excellent

30 (12.6%)

67 (8.4%)

 Very good

85 (35.4%)

309 (38.8%)

 Good

85 (35.3%)

296 (37.2%)

 Fair

36 (14.7%)

93 (11.7%)

 Poor

5 (2.1%)

31 (3.9%)

Overall health status

0.0569

Frequency of reliever use

<0.0001

 Every day

46 (19.0%)

47 (5.9%)

 5 or 6 days a week

18 (7.4%)

15 (1.8%)

 3 or 4 days a week

39 (16.0%)

83 (10.4%)

 1 or 2 days a week

52 (21.7%)

110 (13.8%)

 Less than 1 day a week

35 (14.5%)

150 (18.9%)

 Less than 1 day a month

18 (7.5%)

99 (12.5%)

9 (3.6%)

59 (7.4%)

25 (10.4%)

234 (29.3%)

 Only when I exercise
 A few times a year
ACT (last 4 weeks) (5-25), mean (SD)
 Median (IQR)
Well-controlled asthma symptoms in last 4 weeks (ACT≥20)
Non-urgent GP visit for review of asthma

<0.0001
0.009

 Current smoker
 Never smoker

0.0027
0.169

 Year 10 or below

 <$52 000

p value

16.3 (5.2)

20.8 (3.9)

<0.0001

16 (12–20)

22 (19–24)

<0.0001

71 (30.6%)
161 (66.6%)

565 (71.0%)
212 (26.7%)

<0.0001
<0.0001

ACT, Asthma Control Test; GP, general practitioner.
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often frustrated by their asthma, less happy with how they
were managing it and more likely to be on the lookout for
better treatment. Dangerously, they were less confident
than those who did not require urgent healthcare about
their ability to handle worsening asthma, but just as likely
to try to manage it themselves; and they were far more
likely than participants taking a preventer medication
to try to manage worsening asthma themselves without
seeing a doctor. We also found that participants obtaining
their reliever over the counter did not have worse asthma
control, but they were less likely to have had a non-urgent
review of their asthma.
Strengths and weaknesses and comparisons with other
studies
A particular strength of this study is the use of rigorous
web-based methodology with three-step random sampling,
which obtained a nationally representative population of
people living with asthma and ensured a high completion
rate (89%).18 The reliability of the findings was enhanced
by the high rate of home Internet access in Australia (83%)
at the time of the survey, including 59% of Australians in
the lowest quintile of household income.19 The study satisfied CHERRIES requirements for reporting web-based
surveys,20 and the use of a validated asthma symptom control
tool allowed comparison with other asthma populations.
The survey population was identified by a standard epidemiological definition of ‘current asthma’, that is, self-reported doctor-diagnosed asthma plus symptoms and/or
asthma treatment in the last 12 months.21 Limitations, as
for any survey, were that the diagnosis of asthma could not
be confirmed objectively and that cross-sectional comparisons between reliever-only and preventer users may be
Reddel HK, et al. BMJ Open 2017;7:e016688. doi:10.1136/bmjopen-2017-016688

confounded by severity. It would be a mistake to suggest from
these data that preventer therapies are ineffective, given the
underlying severity of disease that led to a preventer being
prescribed, that poor adherence and inhaler technique may
have limited its benefit and that comorbidities such as obesity
may have contributed to respiratory symptoms particularly
among preventer users who were older. The proportion of
participants with uncontrolled asthma symptoms may be
underestimated relative to the average over a year, as the
survey was conducted in late spring, when there are fewer
asthma exacerbations among adults.22 Importantly, the estimate of urgent healthcare among reliever-only users is a
minimum, as it would exclude subjects who appropriately
transitioned from reliever-only to preventer use after experiencing urgent healthcare, and those who discontinued
preventer within the 12 months and subsequently required
urgent healthcare.
Comparison with previous studies
The magnitude of the impact of inappropriate reliever-only treatment has been difficult to assess as clinicians
are often unaware that many patients fail to renew their
preventer prescriptions,23 and few population-based
studies have reported standardised outcome data for
reliever-only patients. Fuhlbrigge et al conducted a large
US survey in 2007,9 sampling representative households,
with a response rate of 61%; individuals could respond on
behalf of others in the household, whereas the response
in our study was by each individual. By comparison with
the US data, a higher proportion of Australian asthma
patients were reliever-only users (38.8% vs 26.4%);
however, a significant rate of acute asthma events was
seen among reliever-only users in both countries—23%
7
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Figure 2 Urgent healthcare utilisation in the previous year by reliever-only patients (n=1038), by their level of asthma symptom
control: well controlled (ACT ≥20, green) and not well controlled or very poorly controlled (ACT 5–15, red). p<0.0001 for each
comparison. ACT, Asthma Control Test; ED, emergency department; GP, general practitioner.
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3.95 (1.95)
5.43 (1.56)

Despite taking my medication as my doctor tells me to, I still have a fear of having a
serious asthma attack

People don’t realise how serious asthma is

120 (49.7%)
32 (13.4%)
10 (4.0%)

I often think about my asthma
I constantly think about my asthma

79 (32.9%)

I sometimes think about my asthma

I rarely think about my asthma

Which of the following best describes you?

33 (13.5%)

101 (42.0%)

‘A little of the time’ or ‘Some of the time’

‘A good bit of the time’, ‘most of the time’ or ‘all of the time’

108 (44.5%)

‘None’ or ‘hardly any of the time’

In general, during the last 4 weeks, how often did you feel frustrated as a result of your
asthma? [seven response options]

4.75 (1.85)

I am more likely to manage my asthma myself rather than visit my GP or specialist
when my symptoms worsen

4.22 (1.77)

4.64 (1.79)
5.36 (1.61)

I expect a cure for my asthma someday

I am confident I know my asthma well enough to intervene early to try and prevent
worsening symptoms

4.86 (1.76)

5.10 (1.84)

I think I will always have asthma

3.17 (1.85)

57 (7.2%)
4 (0.6%)

307 (38.6%)

427 (53.7%)

20 (2.6%)

195 (24.6%)

581 (72.9%)

5.47 (1.47)

2.79 (1.75)

4.97 (1.81)

5.91 (1.25)

3.53 (1.95)

3.68 (1.99)
3.85 (2.09)

I try to ignore my asthma

5.53 (1.27)
3.36 (1.95)

5.16 (1.52)
4.26 (1.92)

The treatments for asthma are very effective

I am on the lookout for a better way to manage my
asthma

If I don’t have symptoms, I don’t have asthma

6.00 (1.26)

5.29 (1.69)

4.77 (1.32)

Reliever-only,
no urgent
healthcare
(n=796)

I am happy with how I currently manage my asthma

Reliever-only,
urgent
healthcare
(n=242)*
4.89 (1.27)

Attitudes to asthma, medications and self-management

<0.0001

<0.0001

0.6162

<0.0001

0.1326

0.0001

0.0007

0.0666

0.0041

<0.0001

<0.0001

0.0022

<0.0001

0.3274

Relieveronly, urgent/
no urgent
healthcare p
value

107 (20.5%)
33 (6.3%)

264 (50.4%)

119 (22.8%)

92 (17.5%)

220 (42.1%)

212 (40.5%)

6.01 (1.26)

3.78 (1.89)

3.88 (2.0)

5.46 (1.46)

4.23 (1.86)

5.54 (1.54)

2.92 (1.96)

2.98 (1.88)

4.47 (1.94)

5.33 (1.42)

5.53 (1.51)

5.17 (1.29)

Preventer
users,
urgent
healthcare
(n=524)#

Continued

0.0044

0.1034

<0.0001

0.6543

<0.0001

0.8437

0.0081

0.0008

<0.0001

<0.0001

0.2924

0.172

0.0688

0.0005

Urgent
healthcare,
reliever-only
vs preventer
p value
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Please rate your level of knowledge about asthma, mean (SD) [one very low to seven
very high]
Please rate your level of agreement or disagreement with the following
statements about your asthma, mean (SD) [one strongly disagree to seven strongly
agree]

Table 3

Open Access

0.002
0.4945
252 (48.1%)
53 (10.1%)
*23.3% of the reliever-only population.
#32.1% of those also using preventer.

266 (33.5%)
175 (22.0%)
To minimise the medication I take
I have no personal goals related to living with asthma

85 (35.3%)
17 (6.9%)

0.716
<0.0001

0.0379

0.8694
189 (36.0%)

370 (70.5%)
0.547

<0.0001
109 (13.7%)

465 (58.4%)

90 (37.2%)

151 (62.6%)

To discover better treatment options

0.0017
423 (53.1%)
158 (65.4%)
To keep my asthma under control

What are your personal goals in relation to living with your asthma? (multiple responses
permitted)

To be healthy

0.0003
411 (78.4%)

Preventer
users,
urgent
healthcare
(n=524)#
Relieveronly, urgent/
no urgent
healthcare p
value
Reliever-only,
no urgent
healthcare
(n=796)
Reliever-only,
urgent
healthcare
(n=242)*
Continued
Table 3

in the present study (urgent GP visit, ED visit or hospitalisation) and 31% in the US study (oral corticosteroids,
ED visit or hospitalisation). Separately, the proportion of
reliever-only users who had uncontrolled symptoms by
ACT score was almost identical (38.3% and 39%, respectively). In a study across eight Asian countries using
symptom control criteria based on the GINA report, Price
et al reported that 50.2% of reliever-only participants had
uncontrolled asthma and a high proportion had acute
care in the previous year (oral corticosteroids: 65.8%, ED:
34.0%, hospitalisation: 31.8%).8
The present study also confirmed the association
between uncontrolled symptoms and risk of exacerbations,24 with 42% of reliever-only participants with uncontrolled symptoms in the last 4 weeks reporting urgent
healthcare for asthma in the previous year. However,
we emphasise that reliever-only users with infrequent
symptoms should not be ignored, as 12% of participants
with good current symptom control had needed urgent
asthma care in the previous year (figure 2).
The differing behaviours, attitudes and beliefs
expressed by reliever-only users in the present study
confirm the heterogeneity of this population, but few
population-based studies provide similar data for comparison. Of particular concern regarding those with urgent
healthcare was their preference for managing worsening
asthma themselves despite their lack of confidence in
handling these situations, and the extent that reliever
inhalers were overused. Overuse of SABA may itself potentially contribute to poor asthma control25 and increased
risk of exacerbations26 27 and fatal asthma,6 but delay in
seeking help for asthma is also a known contributor to
asthma deaths.28 29
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Explanations and implications for clinicians and policymakers
For many patients, management of asthma only with a
reliever medication may seem to be a reasonable approach
if they have good symptom control and few risk factors for
exacerbations. However, the risk of serious exacerbations
can be halved with regular low-dose ICS even in patients
with so-called mild asthma.30 We have shown that failure
to accurately identify those who need preventer therapy,
and to implement this effectively, is not a trivial issue as
almost one-quarter of the reliever-only population had
required urgent healthcare in the previous year. The rate
of uncontrolled asthma symptoms was even higher. These
problems did not appear to be due to lack of contact with
the health system, as two-thirds of patients with urgent
healthcare reported having one or more non-urgent GP
visits for review of their asthma in the same year. However,
patients may be reluctant to say that they have stopped
taking their preventer.23 It also did not appear to be due
to indifference on the part of the patients themselves, as
they were more likely to think about, and to be frustrated
by, their asthma and were seeking better asthma treatments; these group attributes, among others, suggest the
potential for targeted strategies to reach these patients
with key messages about asthma.
9
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reliever-only
vs preventer
p value
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The issue of over-the-counter relievers
Debate about the safety of over-the-counter SABA was
recently reignited in the USA following proposals
by the US Food and Drug Administration. 16 17 In
Australia, SABAs have been available without prescription since 1985, but concern about this has often
been expressed, given its past association with worse
asthma outcomes,31 and the suggestion that some
patients source relievers over the counter partly
to avoid medical review. 32 Ironically, this policy was
nationally introduced during the 1980s epidemic of
asthma deaths because of concern that deaths might
be prevented by making SABAs more readily available.
Ultimately, it was found that overuse of salbutamol
was significantly contributing to asthma deaths at that
time, particularly in young people.5 In the UK, there is
very limited availability of relievers without a prescription; in the USA, inhaled epinephrine was available
without prescription until recently. The present study,
in a nationally representative population, confirmed
the findings of a 2004 Australian pharmacy-based study
that asthma control among patients purchasing overthe-counter SABA was no worse than in patients using
a prescription. 32 However, of concern, both studies
identified patients with poorly controlled asthma who
were not using a preventer medication. In the present
10

study, this comprised around one-third of those reliever-only users who mainly purchased over the counter.
Unanswered questions and future research
For clinicians and policymakers, the present study
highlights the significant burden of acute asthma
exacerbations among many people who only use
reliever medication. Patients using reliever-only medication are not out of sight of health professionals,
as many participants with urgent healthcare also
had a non-urgent GP review, and even with over-thecounter purchase in Australia, contact with a pharmacist is required. Any contact with a primary care
professional (GP, nurse, pharmacist and physiotherapist) provides an opportunity for brief assessment
of asthma symptom control,33 an empathic discussion
about current treatment and triaging for relevant
advice. Further, a quick screening tool for asthma
symptom control10 33 could be included, with interpretive advice, inside SABA packaging. The attitudinal
data included here provide some hints towards opportunities for health professionals and patients that
need to be further examined. A qualitative study of
young adults with asthma34 found that those who overused reliever inhalers had adjusted poorly to the diagnosis of asthma and resented its impact on their life.
The authors commented that reliever overuse ‘made
sense to these patients: short-acting bronchodilators
were a rapid, effective, cheap ‘quick-fix’ for asthma
symptoms’, which allowed them to get back to what
they were doing.34 How can we harness the frustration
with asthma, the search for better treatment options,
the fear of serious attacks and the lack of confidence
in handling them, expressed in this survey, and link
these to the implementation of modern evidencebased therapy?
The goals of asthma management are improved
asthma control manifest by minimal day-to-day symptoms and reduced risk of asthma exacerbations, but we
need to ‘sell’ this message and the means to achieve
it more effectively to the large group of patients who,
presently, are relying only on reliever therapy to
manage their asthma.
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The widespread reliance on reliever therapy without
a preventer is associated with harm. Our findings indicate that this problem cannot be simply dismissed with
the rationale that ‘if this is what patients are prepared
to accept, who am I to judge or interfere’. Change is
required but may need more research to define why
poor asthma control, and the risks associated with
need for urgent healthcare are not being recognised
for what they are and why simple, safe and effective treatment interventions are not being applied.
Australia has a well-resourced and heavily subsidised
healthcare system. It seems clear that patients are
interested in better outcomes, but if clinicians hold a
view that such patients are collectively disinterested,
the necessary attention may not be applied. The rate
of asthma deaths and hospitalisation in Australia has
fallen dramatically since 1990,22 and it is therefore
possible that a degree of permissiveness or complacency has emerged towards the presence of continuing
asthma symptoms and even to asthma exacerbations—
as long as they are not severe or life threatening. Such
a belief is inconsistent with the true effect of asthma
in reliever-only subjects but may unfortunately mesh
with two common patient attitudes and beliefs. The
first is that, compared with those who have had
acute healthcare for asthma and who report using a
preventer, the reliever-only users are more likely to
try to ignore their asthma, and the second is a belief
that the absence of symptoms equates to an absence
of asthma. Action on both sides of the doctor–patient
interaction seems necessary.
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