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Abstract [295/300 words] 52 

Introduction  53 

In Australia, short-acting β2-agonists (SABA) are available both over the counter (OTC) and on 54 

prescription. This ease of access may impact SABA use in the Australian population. Our aim was to 55 

assess patterns and outcome associations of prescribed, acquired OTC and reported use of SABA by 56 

Australians with asthma.  57 

Methods 58 

This was a cross-sectional study, using data derived from primary care electronic medical records 59 

(EMRs) and patient completed questionnaires within Optimum Patient Care Research Database 60 

Australia (OPCRDA). A total of 720 individuals aged ≥12 years with an asthma diagnosis in their EMRs 61 

and receiving asthma therapy were included. The annual number of SABA inhalers authorised on 62 

prescription, acquired OTC and reported, and the association with self-reported exacerbations and 63 

asthma control were investigated. 64 

Results 65 

92.9% (n=380/409) of individuals issued with SABA prescription were authorised ≥3 inhalers annually, 66 

although this differed from self-reported usage. Of individuals reporting SABA use (n=546) in the last 67 

12 months, 37.0% reported using ≥3 inhalers. These patients who reported SABA overuse experienced 68 

2.52 (95% confidence interval [CI] 1.73-3.70) times more severe exacerbations and were 4.51 times 69 

(95% CI 3.13-6.55) more likely to have poor asthma control than those who reported using 1-2 SABA 70 

inhalers. Patients who did not receive SABA on prescription (43.2%; n=311/720) also experienced 2.71 71 

(95% CI 1.07-7.26) times more severe exacerbations than those prescribed 1-2 inhalers. Of these 72 

patients, 38.9% reported using OTC SABA and other prescription medications, 26.4% reported using 73 

SABA OTC as their only asthma medication, 13.2 % were prescribed other therapies but not SABA OTC 74 

and 14.5% were not using any medication.  75 

Conclusion 76 

Both self-reported SABA overuse and zero SABA prescriptions were associated with poor asthma 77 

outcomes. The disconnect between prescribing authorisation, OTC availability and actual use, make it 78 

difficult for clinicians to quantify SABA use.  79 

Keywords [3-10] 80 

Short-acting β2-agonists, Asthma management, Over-the-counter medication, Prescription patterns, 

Asthma outcomes 
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Key Summary Points 81 
Why carry out this study: 82 

• In Australia short-acting β2-agonists (SABAs) are available both over the counter (OTC) and on 83 

prescription. This ease of access may impact SABA use in the Australian population. 84 

• We assessed SABA inhaler prescription, acquisition and usage patterns, the prevalence of SABA 85 

overuse (≥3 inhalers/year), both prescription and self-reported, and its relationship with asthma 86 

outcomes in persons aged 12 years and older, living with asthma in Australia. 87 

What was learned from the study 88 

• The potential for SABA overuse was apparent from electronic medical records in many cases 89 

(92.9% of patients) but could also be hidden from medical view; SABA was over acquired OTC and 90 

over-used, by 37.5% and 37.0% of patients, respectively.  91 

• Patients who self-reported overusing SABA and those who received zero SABA prescriptions in the 92 

last year experienced 2.52 (95% confidence interval [CI] 1.73-3.70) and 2.71 times (95% CI 1.07-93 

7.26) more severe exacerbations respectively, than those prescribed or who used 1-2 SABA 94 

inhalers. 95 

• Both zero SABA prescriptions and patient-reported overuse of SABA serve as a marker of higher 96 

exacerbation risk and should prompt a review of treatment needs. 97 
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Introduction  98 

Short-acting β2-agonists (SABAs) are the most widely prescribed asthma treatment today.[1] They 99 

provide effective relief from bronchoconstriction and its associated symptoms,[2] engendering a 100 

strong emotional attachment by patients.[3] It is for this reason that patients often preferentially use 101 

SABAs when asthma symptom control begins to deteriorate [2], an approach which increases the 102 

potential for SABA overuse (defined as use of ≥3 inhalers/year), and risk of adverse outcomes.[4–11] 103 

High prescribing of SABAs has been identified as a key factor in over 40% of asthma deaths.[12] An 104 

increased risk of exacerbations with SABA overuse and associated systemic corticosteroid use also 105 

exposes patients to the risk of medication side-effects [13], further deteriorating asthma control and 106 

potential lung function decline [14]. The Australian Asthma Handbook (AAH) advises that regular low-107 

dose ICS plus as needed SABA or as needed ICS / formoterol are suitable replacements for stand-alone 108 

SABA [15]. 109 

 
The SABA use IN Asthma (SABINA) studies have explored asthma treatment prescription patterns from 110 

around the world, and reported a global trend for over-prescribing SABA inhalers (defined as 111 

prescription of ≥3 SABA inhalers/year) [4–6], ranging from a low of 7.6% in South Korea, 52.6% in 112 

Australia, and up to >70% in Kenya and South Africa [4–6].  Australia provides a unique perspective to 113 

investigate SABA use as it is available both over the counter (OTC) and authorised on prescription; a 114 

maximum of two inhalers may be issued on the initial prescription and an additional 10 inhalers on 115 

five automated prescription repeats can be issued by pharmacists without medical review in every 6-116 

month period (i.e. potentially 24 inhalers in a 12 month prescription).  117 

 
Although patterns of SABA use in Australia have previously been investigated, these studies have not 118 

captured the full picture, as they collected data from either electronic medical records (EMRs) or 119 

patient completed questionnaires, but not both, and the definition of SABA overuse varied [6,8,16]. 120 

Whilst EMRs record the intended medical treatments prescribed by primary care physicians, the 121 

Australian system does not capture the number of prescriptions dispensed at pharmacies or inhalers 122 

purchased OTC and thus do not necessarily equate to the number of inhalers a patient uses. 123 

Questionnaires are also susceptible to responder and recall bias. Thus, the combined use of EMRs and 124 

patient completed questionnaires permits a more comprehensive assessment of SABA prescription, 125 

acquisition, and usage patterns in the Australian population; allowing for a more in-depth assessment 126 

of the SABA treatment landscape, considering SABA accessibility in real life and true self-management 127 

behaviours which may be over-estimated using prescription data alone. It is anticipated that this multi-128 

modal data collection could identify factors relevant to Australian patients and the wider healthcare 129 

sector contributing to SABA usage patterns in this population.  130 
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Our aims were to assess SABA inhaler prescription, acquisition and usage patterns (overall and by 131 

health card status), the prevalence of SABA overuse (both prescription and self-reported) and its 132 

relationship with self-reported asthma control and severe exacerbations in persons aged ≥12 years, 133 

living with asthma in Australia.   134 
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Methods 135 

Study design 136 

This was an observational, cross-sectional study, using data derived from primary care EMRs and 137 

patient completed questionnaires contained within Optimum Patient Care Research Database 138 

Australia (OPCRDA). The dataset used for the present investigation comprised EMR data from the 139 

OPCRDA included in the SABINA III study which was conducted between March 2019 until January 140 

2020 [6], plus additional OPCRDA EMR patient data (collected up to September 2021), and 141 

supplemented with patient-completed questionnaire data collected through Optimum Patient Care 142 

Australia’s (OPCA) primary care clinical audits delivered as part of quality improvement 143 

(https://optimumpatientcare.org.au/asthma/) (Figure 1). The reference date for inclusion of a 144 

patient’s EMR and questionnaire was 12 months prior to the receipt of completed patient 145 

questionnaires. Information on regulatory and ethical approval is provided in the Supplementary 146 

Material . 147 

 

Data sources 148 

Electronic medical records 149 

Patient EMR data was obtained from OPCRDA, a non-for-profit research database, established and 150 

maintained by OPCA. Specifically, OPCRDA contains patient data from primary care practices and 151 

respiratory and allergy specialists across Australia, who have agreed to contribute de-identified 152 

patient data, and provides anonymised datasets for ethically approved studies. Individuals have the 153 

right to opt out of data sharing. OPCRDA currently contains data from 880,943 patients. The median 154 

retrospective period of medical records is 13 years.  155 

 
Patient-completed questionnaires 156 

Patients with asthma included in the OPCRDA were also asked to complete a questionnaire 157 

(available in Supplementary Material). These were sent via mail and could also be completed online.  158 

 
Variables collected 159 

Table 1 provides a description of each study variable and the data source (either EMR or patient-160 

completed questionnaire) used for their collection. The maximum number of SABA inhalers authorized 161 

on prescription annually, including any authorised repeats provided, was obtained from patient EMRs. 162 

As EMR prescription data is not linked to pharmacy dispensing software, this information provided the 163 

maximum of SABA inhalers which could be obtained on prescription, but not the actual number 164 

acquired or used. The patient-completed questionnaires captured information on the annual number 165 

https://optimumpatientcare.org.au/asthma/
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of SABA inhalers acquired OTC, as well as self-reported SABA use (prescription or OTC), number of 166 

severe exacerbations in the last 12 months and asthma control status. In this manuscript the term 167 

prescription refers to SABA inhalers authorised on prescription by a clinician, including any authorised 168 

repeats; acquisition refers to SABA inhalers purchased by patients OTC without a prescription; and 169 

usage refers to patient-reported SABA inhaler use. A severe exacerbation was defined as the need for 170 

a course of acute OCS (≥20 mg/day), the need for emergency medical services for asthma or a hospital 171 

admission for asthma. The level of asthma symptom control was categorized using GINA control 172 

criteria.[17]  173 

 174 

Study population 175 

The study cohort consisted of male and female individuals (aged ≥ 12 years-old) with a documented 176 

diagnosis of asthma in their EMRs and who received asthma therapy at least once since the data of 177 

diagnosis. Individuals with a diagnosis of any chronic respiratory disease other than asthma (e.g. 178 

chronic obstructive pulmonary disease, cystic fibrosis) were excluded from the current study. 179 

 
Study outcomes 180 

Primary outcomes included the assessment of SABA inhaler prescription, acquisition (OTC) and self-181 

reported usage patterns in the last 12 months, and quantification of the proportion of patients who 182 

were over-prescribed, over-acquired, or over-used SABA (defined as ≥3 inhalers/year for each 183 

category). This limit was established using previously published assumptions [4,6]. Secondary 184 

outcomes included the mean number of SABA inhalers prescribed and used according to health card 185 

status, and the association of SABA use (prescribed or patient-reported use) with self-reported severe 186 

asthma exacerbations and uncontrolled asthma symptoms.  187 

 
Statistical analysis   188 

Demographic and clinical features were descriptively summarised and overall population and by 189 

asthma severity, categorised as AAH treatment steps. The proportion of patients with a SABA 190 

prescription, who acquired SABA OTC and who used SABA in the last 12 months were described 191 

categorically, overall and by AAH severity and compared within group using Chi squared test. The 192 

proportion of patients who were over-prescribed, over-acquired or over used SABA, and the mean 193 

number of SABA prescribed or used/year according to health card status were summarized using 194 

descriptive statistics. The number of SABA inhalers authorised on prescription were checked against 195 

self-reported rates of SABA use using a matrix table. Ordered logistic regression was used to examine 196 

the association of SABA authorised on prescription (as per EMR) and used (as self-reported by 197 
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patients) on the level of self-reported asthma symptom control (odds ratio). Negative binomial 198 

regression was used to examine the effect of SABA authorised on prescription (as per EMR) and used 199 

(as self-reported by patients) on self-reported severe exacerbations (incident rate ratio). Data were 200 

adjusted for age, gender, education level, smoking status, AAH treatment intensity, health insurance, 201 

BMI and number of comorbidities. 202 

 

The association of SABA inhalers acquired OTC among patients with 0 SABA inhalers authorized on 203 

prescription on self-reported severe exacerbations and asthma control was assessed post-hoc, and 204 

asthma medications used by patients with 0 SABA prescriptions stratified by OTC SABA acquisition. 205 

General demographic information and asthma medications used by patients with 0 SABA 206 

prescriptions, stratified by occurrence of self-reported severe asthma exacerbations, were also 207 

described post-hoc. All statistical analyses were performed using R statistical software (version 3.6.0), 208 

with all tests 2-sided and significance defined as 5%.  209 
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Results 210 

Subject disposition 211 

Of 880,943 patients included in the OPCRDA, 53,050 had evidence in their EMR of asthma or COPD by 212 

diagnosis or treatment, and 21,319 were aged ≥12 with active asthma. Of these, 720 completed the 213 

patient questionnaire as part of a primary care clinical audit and were included in this study (Figure 214 

2). 215 

 
Patient demographics and clinical characteristics 216 

The study population had a mean age of 53.1 (SD: 19) years and was predominantly female (69.3%), 217 

overweight/obese (72.2%), educated to university level (49.3%), did not hold a healthcare or 218 

concession card (62.6%) and had never smoked (66.6%) (Table 2). Most patients were at AAH 219 

treatment steps 3 or 4 (62.2%) and had 1-2 co-morbidities (42.2%).  220 

 
Allergic rhinitis was the most common co-morbidity (84.4%), followed by obesity (52.4%) (Table 2). Of 221 

the co-morbidities mimicking or exacerbating asthma, depression and anxiety was the most common 222 

(38.8%) (Table 2). Co-morbidity prevalence patterns were similar in those with less severe (AAH steps 223 

1-2) and with more severe disease (AAH steps 3-4). On average, patients experienced 0.8 224 

exacerbations/year (SD 1.9) and 59.4% had partly- or un-controlled symptoms (Table 2). 225 

 
EMR recorded SABA prescribing patterns and add-on therapies 226 

In the last 12 months, 56.8% (n=409/720) of the study cohort received a prescription for SABA inhalers 227 

(Table 3). Of these individuals, 92.9% (n=380/409) were issued with a prescription that permitted 228 

dispensing of ≥3 inhalers in the next 12 months and 87.5% (n=358/409) were issued with prescriptions 229 

that permitted dispensing of ≥10 inhalers in the next 12 months (Table 3; Figure 3). SABA authorization 230 

patterns were similar for males and females (S-Table 1). Individuals on AAH treatment steps 3-4, were 231 

more likely to have received a prescription for ≥3 SABA inhalers (97.5%, n=268/275) than those at 232 

steps 1-2 (83.6%, (n=112/134, p<0.001; Table 3). 233 

 
In relation to the 43.2% (n=311/720) of individuals who were not prescribed SABA, 26.4% (n = 82/311) 234 

reported using OTC SABA as their only asthma medication, 13.2 % (n = 41/311) were prescribed other 235 

therapies and did not use OTC SABA, 38.9% (n = 121/311) reported using OTC SABA and other 236 

prescription medications and 14.5% (n = 45/311) reported that they were not using any 237 

pharmacological interventions (Table 4). In the subset of individuals who did not receive a SABA 238 

prescription but were using other medications to control their asthma, ICS/LABA combinations used 239 

in isolation were most commonly prescribed (86.4%, n = 152/176) (Table 4). 240 
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Self-reported OTC SABA acquisition patterns 242 

Thirty two percent of the total cohort (n=208/650) reported acquiring SABA OTC in the last 12 months 243 

(Table 3). Whilst the majority of these individuals acquired 1-2 inhalers (62.5%, n=130/208), more 244 

than one third (37.5%, n=78/208) of people purchasing OTC SABA acquired ≥3 inhalers annually (Table 245 

3; Figure 3). Rates of self-reported OTC SABA acquisition were not statistically different (p=0.075) 246 

across the asthma severity spectrum (Table 3), and were similar for males and females (S-Table 1). 247 

 
Most individuals (70.2%, n=203/289) who reported acquiring SABA OTC did not have an authorised 248 

prescription (Table 3). Among individuals who were not prescribed SABA but reported acquiring ≥1 249 

inhalers/year OTC, the majority (59.6%, n=121/203) were using both OTC SABA and other prescription 250 

medications to manage their condition. ICS/LABA combinations used alone were the most commonly 251 

prescribed medications (85.1%, n=103/121) issued to this subpopulation (Table 4). 252 

 
For patients who reported acquiring SABA by both means, OTC and authorised on prescription (n=5), 253 

all were at AAH treatment intensity steps 3-4 and acquired ≥3 inhalers/year (Table 3). 254 

 
Self-reported SABA usage patterns 255 

Three quarters of the total study cohort (75.8%, n = 546/720) reported using SABA in the last 12 256 

months. Of these individuals, the majority (63.0%, n = 344/546) reported using 1-2 inhalers, whilst the 257 

remainder (37.0%, n = 202/546) reported using ≥3 inhalers/year (Table 3; Figure 3). Self-reported 258 

SABA usage patterns were similar for males and females (S-Table 1), but was statistically more likely 259 

to occur in individuals with more severe disease; 43.0% (n=150/349) of patients at AAH steps 3-4 who 260 

obtained a SABA reported using ≥3 SABA inhalers/year compared to 26.4% (n=52/197) of those at AAH 261 

steps 1-2 (p=0.001) (Table 3). 262 

 
Alignment of  EMR recorded SABA prescribing patterns with self-reported SABA usage patterns 263 

The number of EMR recorded SABA inhalers authorised on prescription in the last 12 months did not 264 

align with annual self-reported SABA usage (S-Table 2). For example, 94.6% of individuals (n=331/350) 265 

who were authorised a maximum of 12 inhalers on prescription reported using less, with 66.0% 266 

(n=231/350) reporting use of <3 inhalers/year. Likewise, 69.5% of individuals (n=216/311) who were 267 

NOT issued with an authorisation for SABA reported using ≥1 inhalers in the last 12 months, which 268 

had been acquired OTC, and 22.5% (n=70/311) reporting use of ≥3 OTC SABA inhalers/year (S-Table 269 

2).  270 
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SABA prescription and self-reported SABA use according to healthcare or concession card status 271 

Individuals with a healthcare or concession card received a higher number of SABA prescriptions/year 272 

compared to those without a health card irrespective of AAH treatment intensity (Figure 4A). This 273 

pattern was not so apparent for SABA self-reported usage. Although individuals at AAH treatment step 274 

2 with a health card reported using twice as many inhalers/year compared to patients at the same 275 

AAH step who did not hold a health card, individuals at AAH treatment step 4 without a health card, 276 

used more SABA inhalers than those with a health card (Figure 4B). 277 

 
Association of EMR recorded SABA prescribing patterns and asthma outcomes 278 

Compared to recommended SABA prescription (1-2 inhalers/year), prescription of ≥3 SABA 279 

inhalers/year was not associated with an increase in self-reported severe exacerbations (IRR 2.12; 280 

95%CI 0.83-5.72) or lack of asthma symptom control (OR 1.68; 95%CI 0.82-3.6) (Figure 5A & B). 281 

However, individuals prescribed zero SABA inhalers/year experienced 2.71 times (95% CI 1.07-7.26; 282 

p=0.037) more self-reported severe exacerbations than those prescribed 1-2 inhalers (Figure 5A).  283 

 
To better understand this observation, individuals who were prescribed zero SABA inhalers were 284 

classified into one of two groups based on the occurrence of self-reported severe exacerbations post-285 

hoc (Table 5). Individuals who were prescribed zero SABA inhalers and experienced one or more self-286 

reported severe exacerbations appeared more likely to be using an ICS/long acting β2-agonist 287 

combination as their maintenance therapy (63.1% vs 41.8%), purchase SABA OTC (81.6% vs 57.2%), 288 

and when doing so acquire ≥3 inhalers annually (44.7% vs 13.0%), than those prescribed zero SABA 289 

inhalers and who experienced 0 exacerbations in the last 12 months (Table 5). 290 

 291 
Association of SABA OTC acquisition and asthma outcomes 292 

Individuals who reported acquiring ≥3 SABA inhalers/year OTC (and who had 0 SABA inhalers 293 

authorized on prescription; n=73/289, 25.3%) experienced 3.05 more self-reported exacerbations 294 

(95% CI, p<0.001) and were 4.75 times (95% CI 2.61,8.80; p<0.001) more likely to have uncontrolled 295 

asthma, than those who acquired 1-2 inhalers (S-Table 3). 296 

  
Association of self-reported SABA use with asthma outcomes 297 

Individuals who self-reported using ≥3 SABA inhalers/year experienced more than twice as many self-298 

reported severe exacerbations (IRR 2.52; 95% CI 1.73-3.70; p<0.001) and were over four times more 299 

likely to have uncontrolled asthma symptoms (OR 4.51; 95% CI 3.13-6.55; p<0.001) than those who 300 

used 1-2 inhalers annually (Figure 5A & B). Conversely, individuals who reported using zero SABA 301 

inhalers/year were less likely to have uncontrolled asthma symptoms (OR 0.42; 95% CI 0.28 – 0.62; 302 

p<0.001) than those using 1-2 inhalers (Figure 5B). 303 
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Discussion 304 

Ours is the first study to use both EMR and patient completed questionnaire data to examine SABA 305 

prescription, acquisition, and usage patterns in Australia, enabling a comprehensive view of the 306 

Australian SABA landscape from both the physician and patient perspectives. Collecting data from 307 

both sources allowed us to: assess the mis-alignment between SABA prescription and usage; explore 308 

the impact of healthcare and concession card status on SABA prescribing patterns; investigate how 309 

patients acquire OTC SABA and use it in real life; and quantify the association between asthma 310 

outcomes when SABA is both prescribed appropriately and over- prescribed and used. We found that 311 

SABA was over-prescribed (92.9% of patients); over acquired OTC (37.5%) and over-used (37.0%) by 312 

many Australian patients living with asthma. The potential for SABA overuse was apparent from EMR 313 

records in many cases but could also be hidden from medical view; 43.2% of patients had zero SABA 314 

prescriptions in their EMR records, but 76% of patients reported using SABA. There was a strong 315 

association between both patient-reported SABA OTC acquisition and SABA overuse on poor asthma 316 

outcomes. A zero SABA prescription was also a red flag; these patients experienced more than twice 317 

as many severe exacerbations than those authorised a prescription for 1-2 inhalers and may be mostly 318 

hidden from clinical view. Even in patients receiving maintenance ICS-LABAs, OTC SABA purchases 319 

served as a marker of higher exacerbation risk and should prompt a review of treatment needs. 320 

 
In agreement with previous studies we found a link between SABA over-prescription and poor asthma 321 

outcomes [4–6,18], with SABA overuse likely the result of chronic poor asthma control rather than its 322 

cause. Assessment of SABA use represents an important tool for measuring the success of asthma 323 

management, informing treatment modification decisions,[19] may encourage physicians and 324 

pharmacists to more carefully consider SABA prescription and recommendation practices, and prompt 325 

investigations of asthma control, adherence and inhaler technique. Importantly, we found that the 326 

rate of SABA authorisations did not agree with acquisition or usage;  for example, 22.5% of patients 327 

did not have a SABA prescription, but reported acquiring 3 SABA inhalers/year OTC, and are essentially 328 

hidden from healthcare provider view. This may be unique to the availability of OTC SABA in Australia, 329 

as rates of self-reported SABA acquisition and usage (reported by just over one-third of the study 330 

cohort) were more indicative of consumer behaviour. This rate of SABA overuse is lower than 331 

previously published (70.1-73.9%), most likely due to differences in definition of high SABA usage (i.e 332 

defined as >2 occasions/week in the past 4 weeks in prior studies) [8,16] and rigour of asthma 333 

diagnosis (i.e. previous investigations did not require participants to have a clinician-confirmed 334 

diagnosis of asthma).  335 
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The over-prescribing and overuse of SABA in Australia is likely a consequence of numerous factors 336 

including patient expectations, knowledge and behaviour, as well as patient-physician 337 

communications and physician resources and time [16,20,21]. In other countries, physician over-338 

prescribing behaviours have been attributed to variability in thresholds for acceptable SABA use, 339 

questioning of the risk of morbidity and mortality with high SABA use, and a consideration that asthma 340 

guidelines are too ‘stringent’.[12] Overuse of SABA by patients has been linked to a lack of knowledge 341 

that frequent usage would worsen asthma control, and strong psychological links to use of SABA, due 342 

to immediate relieving effects.[22] SABA overuse in Australia may also reflect specific peculiarities of 343 

the healthcare system and reimbursement practices.[23,24] For example, the primary care 344 

prescription software used in Australian practices currently defaults to authorising a maximum of 12 345 

inhalers on one prescription.  A higher number of SABA prescriptions was also noted in those with a 346 

healthcare or concession card (irrespective of AAH treatment intensity) and in individuals in the 347 

general population classified as AAH treatment step 4. In these subsets of patients additional SABA 348 

authorisations and usage, respectively, may be viewed as a way to minimise the cost of repeat 349 

consultations and is a cheaper alternative to anti-inflammatory therapies.  350 

 
OTC availability of SABA was established in Australia in the 1990’s to help curb mortality rates by 351 

ensuring patients could access relievers in an emergency [25,26]. The message to patients of having 352 

constant access to relievers has since continued, particularly so after the epidemic thunderstorm 353 

asthma event that occurred in 2016 [27]. In the present investigation, acquisition patterns for OTC 354 

SABA were particularly worrisome in patients without a prescription and who self-reported 355 

experiencing ≥1 severe exacerbation. These individuals were more likely to purchase ≥3 SABA 356 

inhalers/year (44.7%), compared to patients with no SABA prescription and no self-reported 357 

exacerbations (13.0%). Again, it is possible these individuals view OTC SABA as a cheaper alternative 358 

than attending a medical consultation, but as a result may never had had their asthma fully assessed 359 

or received education on what to do in the event of deterioration of asthma symptom control. 360 

 
In terms of clinical implications arising from this study, there is clearly a need to improve guideline 361 

directed treatment, and to align with recent evidence-based changes in both the AAH and GINA report 362 

[15,28,29]. GINA states clearly that “reducing and, ideally, eliminating the need for SABA reliever is 363 

both an important goal in asthma management and a measure of the success of asthma treatment” 364 

[28]. Several different strategies will be needed to achieve this - for example reducing maximum 365 

number of repeat prescriptions and the number of inhalers dispensed at any one time, and 366 

incentivizing regular review and treatment follow up (potentially in the form of remuneration for 367 

completion and review of asthma plans for primary care practitioners and respiratory medication 368 
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reviews for pharmacists). Reducing the maximum number of inhalers allowed on any one prescription 369 

might have minimal impact on patients with asthma, but could help clinicians to more reliably 370 

estimate usage. This would create an opportunity for clinical review and patient education [16]. The 371 

recently published manifesto on SABA overuse also advocates for widespread education of health care 372 

providers on the revised GINA guidelines, appropriate patient education to stop self-medication and 373 

a transition to ICS/formoterol to reduce risk of exacerbations, mortality and hospitalizations.[29] 374 

Reducing OTC SABA acquisition could also be addressed at the pharmacy through the implementation 375 

of (i) pharmacist-led discussions around preventing high risk outcomes and behaviours to encourage 376 

change[30,31], (ii) education on the importance of ICS medications in managing asthma symptoms 377 

[30,31] (iii) implementation of programs to monitor acquisition patterns, potentially through an online 378 

system such as “My Health Record” which would overcome the challenge of individuals using multiple 379 

pharmacies. 380 

A key strength of the current study was the dual data collection modalities (EMR and questionnaires), 381 

affording us the opportunity to identify how delivery of care can be improved for these patients. 382 

Collecting data on patient-reported OTC SABA acquisition and use has provided insight into patient 383 

behaviours not available via EMRs alone. Limitations include those associated with observational 384 

studies and patient reported data collection (e.g. recall bias, selection bias and missing data). Those 385 

with poorer asthma control may have been more motivated to complete our asthma questionnaire.  386 

The relatively small size of the study cohort may also have limited generalizability to the wider 387 

asthmatic population. In relation to the latter, despite having >21,000 patients in the OPCRDA with a 388 

diagnosis of asthma and no other respiratory tract condition, only 3.4% of this population completed 389 

the questionnaire making them eligible for inclusion in the present study. This may have skewed our 390 

findings and should be considered when interpretating the data. The Covid-19 pandemic may have 391 

contributed to lower responder rate and may also have altered SABA usage patterns. Secondly, whilst 392 

a clinician’s diagnosis of asthma was required for inclusion in the present investigation, confirmation 393 

via spirometry was not mandated and there was no upper age limit for inclusion so there is potential 394 

for misdiagnosis in the study cohort. Finally, it should be noted that environmental factors at the time 395 

of the study may have contributed to the reported rates of SABA acquisition and usage. Data was 396 

collected during the 2019-2020 Australian bushfire season and individuals may have acquired and 397 

used or just acquired spare inhalers but not necessarily used more SABA compared to previous years. 398 

Conclusion 399 

In conclusion, despite the fact that GINA identifies the elimination of SABA reliever as a measure of 400 

treatment success, over prescription and overuse of SABA to treat asthma continues to be a problem 401 

in Australia. It is seen across the severity spectrum and is associated with worse asthma outcomes. 402 
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Due to OTC availability of SABA in Australia, doctors may be unaware of the true extent of overuse in 403 

their patients. Removal of the default settings for repeat SABA prescriptions and limiting repeats 404 

enabling high numbers of canisters, monitoring OTC purchases, promotion of clinician and pharmacist 405 

review and patient education could be used to address excessive SABA use in Australia. It’s time to 406 

end the reign of SABA in Australia.  407 
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Legend to Figures 

Figure 1: Position of study within the SABINA framework 

Abbreviations – EMR: electronic medication record; HERA: Humanities in the European Research Area; 

IMIS: Integrated Measuring & Information System; IQVIA: IMIS, Quntiles, VIA; OPCRD: Optimum 

Patient Care Research Database Australia; SABINA: SABA use IN Asthma 

 

Figure 2: Subject deposition 

Abbreviations - COPD: chronic obstructive pulmonary disease; Dx: diagnosis; EMR: electronic medical 

record; OPCRDA: Optimum Patient Care Research Database Australia; Tx: treatment 

 

Figure 3: Pattern of short-acting β2-agonist use (SABA) use and overuse according to SABA source (Rx 

or OTC) and actual patient-reported use.  

Abbreviations -  OTC: over the counter; Rx: prescription 

 

Figure 4: Short acting β2-agonist (SABA) (A) inhalers authorised on prescription as per EMR and (B) self 

reported use by healthcare card / concession card status. 

Abbreviaitons – AAH: Australian asthma handbook: EMR, electronic medical record 

 

Figure 5: Association of short-acting β2-agonist (SABA) inhalers authorised on prescription annually 

and self-reported SABA used (acquired either OTC or on prescription) on A) self-reported severe 

exacerbations and B) uncontrolled asthma symptoms.  

Data are adjusted for age, gender, education level, smoking status, AAH treatment intensity, health 

insurance, BMI and number of comorbidities.   

Abbreviations – AAH: Australian asthma handbook; BMI: body mass index; CI: confidence interval; IRR: 

incident rate ratio; OR: odds ratio.  
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Patient completed questionnaire 93 

  94 

1 In the last 12 months  
 

1.1 How many times have you had serious breathing or chest problems (i.e. an asthma attack)?  

 Let’s break down this above total. In the last 12 months:  

1.2 How many times have you needed a course (3+ days) of steroids (e.g. prednisolone) because of 
worsening asthma? 

 

1.3 How many times have you been admitted to hospital because of worsening asthma? 
 

1.4 
How many times have you been treated in an emergency department or anywhere other than your GP 
surgery because of worsening asthma? 

 

1.5 How many days have you had off work/education/other activities because of worsening asthma? 
 

1.6 
Who have you seen for your asthma in the 
past 12 months?  

GP Lung Specialist Nurse No one Unsure 

  Tick all that apply 
 

2 
We would like to ask you about your asthma symptoms in a typical week in the last 28 
days (4 weeks) 

 
 

  0 1 2 3 4 5 6   7 
2.1 How many days in a typical week in the last 28 days have 

you experienced asthma symptoms (cough, wheeze, 
shortness of breath, etc)?  

        

2.2 How many days in a typical week in the last 28 days has 
your asthma interfered with your usual activities (e.g. 
housework, work/school etc)?   

        

2.3 How many nights in a typical week in the last 28 days have 
you been affected/woken by asthma symptoms (including 
cough)?  

        

2.4 
How many times in a typical week in the last 28 days (4 weeks) have you used 
your reliever (blue) inhaler? 

 

 

2.5 
In the past 7 days in particular, what was the highest 
number of puffs in 1 day that you took of the reliever 
inhaler? 

0  1-4  5-8  9-12 12+  

  
Tick the number of puffs 

 

times 

times 

times 

times 

days 

times 
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 95 

96 

 

 

3 About your ASTHMA medication  
 

3.1 Are you currently taking any of the below asthma medications even without a prescription? 
 Airomir Autohaler Bricanyl Turbohaler Ventolin Inhaler Asmol Inhaler 

 Tick all that apply 
 

3.2 
If you have ticked any of the inhalers above: 

How many canisters/inhalers have you used in the last 12 months?  
 

 Questions about steroid medication  
 

3.3 Are you currently taking prednisolone tablets on a daily basis to help manage your 
asthma? (e.g. prednisolone tablets every day as a long-term arrangement as opposed 
to short courses. This does not include steroid inhalers) 

 

3.4 Are you currently taking corticosteroid tablets on a daily basis to help manage 
another condition (not asthma)? (e.g. prednisolone or hydrocortisone tablets) 

 

 

4 Smoking refers to the use of cigarettes, cigars or pipes  
 

4.1 Which best describes your smoking status now? 

 Never smoked Used to smoke but not now Still smoking  
 Go to question 5.1 Go to question 4.2 Go to question 4.3  

4.2 
If you used to smoke but not now, please specify the number of years since you 
stopped smoking. 

If under a year, write “0” 

4.3 If you smoke or used to smoke, how many do you/did you smoke per day? 
If less than one day, write “0” 

4.4 
If you smoke, or used to smoke, for how many years have you smoked/did you 
smoke?  If under a year, write “0” 

4.5 Have you received smoking cessation advice from your doctor/nurse?  
Answer only if you are a current smoker 

 

canisters/inhalers 

Yes No 

Yes No 

years 

number per day 

years 

Yes No 
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5 About your nose  
 

 

6 Final questions  
 

6.1 Has your asthma nurse or doctor provided you with a written asthma ‘action plan’? This 
is a plan for what to do if your asthma gets worse. 

 

6.2 What is your height in metres/centimetres? Write in format Metres.cm, e.g. “1.64”   

6.3 What is your weight in kilograms?  

6.4 What is the highest level of education you have completed? 

  University or Postgraduate  High School  
  Technical and Further Education (TAFE) Certificate  Did not complete high school  

6.5 
Do you have a Health Care Card or a Health Concession Card   
(i.e. which allows you to get cheaper health care and/or medications)? 

 

 

5.1 Do you ever have an itchy, runny, blocked nose 
or sneezing when you don't have a cold? 

                 No             Occasionally             Most days 

 Go to question 6.1   

5.2 If occasionally/yes, how much do these nose symptoms bother you in general? 

 Not at all bothersome 0 1 2 3 4 5 6 7 8 9 10 Extremely bothersome 

  Circle one number  

Yes No 

m/cm 

kg 

Yes No 
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Supplementary table 1: Annual number of SABA inhalers prescribed, acquired OTC, and used by Australian females and males living with asthma and 98 
managed in primary care in the last 12-months.  99 

  

Female Patients Male Patients 

Total patients 
(N=499) 

AAH treatment 
steps 1-2 
(N=190) 

AAH treatment 
steps 3-4 
(N=309) 

Chi squared test 
p value 

Total patients 
(N=221) 

AAH treatment 
steps 1-2 

(N=82) 

AAH treatment 
steps 3-4 
(N=139) 

Chi squared 
test p value 

PRESCRIBED SABA (EMR data) 
Maximum number of SABA inhalers 
prescribed annually, n (%)  

N = 499 N = 190 N = 309   
  

<0.001  

N = 221 N = 82 N = 139   
  

<0.001  0  214 (42.9) 92 (48.4) 122 (39.5) 97 (43.9) 46 (56.1) 51 (36.7) 

1-2  22 (4.4) 17 (8.9) 5 (1.6) 7 (3.2) 5 (6.1) 2 (1.4) 

3-5  9 (1.8) 3 (1.6) 6 (1.9) 3 (1.4) 3 (3.7) 0 (0) 

6-9  8 (1.6) 3 (1.6) 5 (1.6) 2 (0.9) 0 (0) 2 (1.4) 

10-12  216 (43.3) 67 (35.3) 149 (48.2) 98 (44.3) 25 (30.5) 73 (52.5) 

≥13  30 (6) 8 (4.2) 22 (7.1) 14 (6.3) 3 (3.7) 11 (7.9) 

ACQUIRED SABA inhalers OTC (questionnaire data) 
Number of SABA inhalers acquired OTC 
annually, n (%)  

N = 450 N = 166 N = 284   
  
  

0.181 

N = 200 N = 71 N = 129   
  
  

0.542 
           

0  300 (66.7) 108 (65.1) 192 (67.6) 142 (71) 47 (66.2) 95 (73.6) 

1-2  101 (22.4) 45 (27.1) 56 (19.7) 29 (14.5) 14 (19.7) 15 (11.6) 

3-5  30 (6.7) 10 (6) 20 (7) 17 (8.5) 6 (8.5) 11 (8.5) 

6-9  6 (1.3) 0 (0) 6 (2.1) 5 (2.5) 1 (1.4) 4 (3.1) 

10-12  7 (1.6) 2 (1.2) 5 (1.8) 6 (3) 3 (4.2) 3 (2.3) 

≥13   6 (1.3) 1 (0.6) 5 (1.8) 1 (0.5) 0 (0) 1 (0.8) 
Number of patients acquiring SABA on 
prescription and OTC, n (%)  

N = 250 N = 79 N = 171   
  

N/A  

N = 111 N = 29 N = 82  
 

N/A Yes  4 (1.6) 0 (0) 4 (2.3) 1 (0.9) 0 (0) 1 (1.2) 

Number of inhalers acquired            

1-2  0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

≥3  4 (1.6) 0 (0) 4 (2.3) 1 (0.9) 0 (0) 1 (1.2) 
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Supplementary table 1 (continued): Annual number of SABA inhalers prescribed, acquired OTC, and used by Australian females and males living with 100 
asthma and managed in primary care in the last 12-months.  101 

 

Female Patients Male Patients 

Total patients 
(N=499) 

AAH 
treatment 
steps 1-2 
(N=190) 

AAH treatment 
steps 3-4 
(N=309) 

Chi squared test 
p value 

Total patients 
(N=221) 

AAH treatment 
steps 1-2 

(N=82) 
AAH treatment 

steps 3-4 (N=139) 
Chi squared 
test p value 

ACQUIRED SABA inhalers OTC (questionnaire data)   
Number of patients who did not 
receive SABA prescription and acquired 
SABA OTC, n (%)  

N = 200 N = 87 N = 113   
  

0.074 

N = 89 N = 42 N = 47   
  

0.337 
Yes  146 (73) 58 (66.7) 88 (77.9) 57 (64) 24 (57.1) 33 (70.2) 

Number of inhalers acquired           

1-2  101 (50.5) 45 (51.7) 56 (49.6) 29 (32.6) 14 (33.3) 15 (31.9) 

≥3  45 (22.5) 13 (14.9) 32 (28.3) 28 (31.5) 10 (23.8) 18 (38.3) 

USE of SABA use (questionnaire data) 
Number of SABA inhalers used annually 
(acquired either on prescription or 
OTC), n (%)  

N = 499 N = 190 N = 309   
  
  

0.014 

N = 221 N = 82 N = 139   
  
  

0.160 0  115 (23) 47 (24.7) 68 (22) 59 (26.7) 28 (34.1) 31 (22.3) 

1-2  267 (53.5) 107 (56.3) 140 (45.3) 110 (49.8) 38 (46.3) 59 (42.4) 

3-5  91 (18.2) 27 (14.2) 58 (18.8) 37 (16.7) 8 (9.8) 24 (17.3) 

6-9  26 (5.2) 4 (2.1) 20 (6.5) 15 (6.8) 3 (3.7) 12 (8.6) 

10-12  0 (0) 3 (1.6) 13 (4.2) 0 (0) 4 (4.9) 8 (5.8) 

≥13   218 (43.7) 2 (1.1) 10 (3.2) 81 (36.7) 1 (1.2) 5 (3.6) 
Abbreviations: AAH, Australian asthma handbook; N/A: not applicable; OTC, over the counter; SABA, short-acting β2-agonist  

 102 
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Supplementary table 2: Distribution of SABA inhalers authorised on prescription (as per EMR) versus 103 
SABA inhalers used (as self-reported). 104 

  

  

SABA inhalers used, as per patient reports 

0 1 2 3 4 5 6 7 8 9 10 11 12 13+ SUM 

SA
BA

 in
ha

le
rs

 a
ut

ho
ris

ed
 o

n 
pr

es
cr

ip
tio

n 
as

 p
er

 E
M

Rs
 

0 95 95 51 19 16 7 8 1 1 1 5 0 7 5 311 

1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 

2 9 11 8 2 0 1 0 0 1 0 0 0 0 0 32 

3 2 1 0 0 0 0 0 0 0 0 0 0 0 0 3 

4 1 1 1 0 1 0 0 0 0 0 0 0 0 1 5 

5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6 2 6 2 1 1 0 1 0 0 0 1 0 0 1 15 

7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

8 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 

9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

12 65 102 64 30 29 9 18 1 5 2 6 0 9 10 350 

13+ 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

SUM 174 218 126 52 48 17 27 2 7 3 12 0 16 18 720 

Legend: Orange = used more than prescribed; Green = used less than prescribed 
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Supplementary Table 3 105 

Number of SABA cannisters 
acquired OTC/yr for patients 
with 0 SABA inhalers 
authorized on prescription 

Number of 
patients (%) 

Self-reported 
exacerbations, IRR 
(95% CI), p-value 

Self-reported 
uncontrolled 

asthma*, OR (95% CI), 
p-value 

0 95 (30.5) 1.80 (0.98, 3.30), 
p=0.006 

0.54 (0.30, 0.97) 
P=0.04 

1-2 146 (46.9) 1.00 1.00 
≥3 70 (22.5) 3.72 (1.98, 6.99) 

P<0.001 
5.47 (2.95, 10.37) 

P<0.001 
 106 

CI: confidence interval; IRR: Incidence rate ratio; OR: odds ratio; OTC: over the counter; SABA: short-107 
acting β2-agonist. 108 

* assessed using GINA control criteria 109 
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