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Background and objective
Asthma self-management strategies 
remain core components of evidence-
based asthma care. Despite this, only 
14% of Australian adults with asthma 
have written action plans. We aimed to 
evaluate whether targeted SMS 
reminders to attend an asthma review 
could improve asthma action plan and 
spirometry completions for general 
practice patients who do not have 
current asthma action plans. 

Methods
A randomised controlled trial comparing 
targeted SMS reminders with usual 
care was performed from May to 
September, 2016, in a metropolitan 
general practice in South East 
Queensland. 

Results
By the three-month follow-up, 35 of 79 
patients allocated to intervention had 
completed action plans in comparison 
to five of 59 patients allocated to usual 
care (P < 0.0001). There were more 
recorded instances of spirometry per 
patient performed during the follow-up 
period for intervention (37/79), 
compared with usual care (8/59; 
P <0.0001). 

Discussion
SMS reminders may be a useful tool in 
the spectrum of care needed for optimal 
asthma management in general practice. 

ASTHMA is a major public health concern, 
affecting an estimated 4.3–8.6% of adults 
globally, and prevalence in Australia 
(21.0%) is among the highest in the 
world.1 Asthma was added as one of 
Australia’s National Health Priority Areas 
in 1999, reflecting the magnitude of the 
problem. Despite the introduction of a 
range of initiatives designed to improve 
asthma care over the past 20 years, it 
continues to be a major source of health, 
social and economic burden. In 2015, 
the total cost of asthma to Australia was 
$27.9 billion, with the largest portion 
of this cost attributable to the burden 
of disease experienced by those living 
with the condition.2 Asthma remains a 
significant contributor to morbidity and 
mortality in Australia, and accounted for 
almost 40,000 hospital separations and 
421 deaths in Australia in 2015–16.3

National guidelines in Australia,4 
and internationally,5–7 recommend 
that all patients with asthma have a 
current asthma management plan. This 
recommendation is provided in the context 
of the more general principle that tools and 
support for self-management be provided 
to all patients with asthma, including, but 
not limited to, a written asthma action 
plan, which should be reviewed at least 
annually.4 The National Asthma Council 
Australia handbook recommends offering 
self-management support appropriate 
to the person’s preferences and suggests 
‘text message reminders’ as an example.4 
Recommendations regarding asthma 

action plans are supported by evidence 
linking their use with reductions in asthma 
symptoms, decreased mortality from 
asthma, and improved quality of life.8,9 
Although limitations in clinical trial design 
and reporting have contributed to the 
current paucity of robust evidence for 
effects on specific clinical outcomes,10 
asthma action plans remain a cornerstone 
of current best-practice management. 
Despite this, only 21% of patients with 
asthma in Australia have a current asthma 
management plan, and this proportion 
falls to just 14% when paediatric patients 
are excluded.11

The recent National Review of Asthma 
Deaths (UK) reported that only 23% 
of those who died from asthma had a 
personalised asthma management plan; 
moreover, less than half had attended 
an asthma review in the year before 
their deaths.5 The report has substantial 
implications for healthcare professionals 
working in primary care, and highlights 
once again the crucial importance of 
engaging with patients opportunistically 
to ensure asthma care needs are 
appropriately addressed.12 

Mobile health has been proposed as 
a way to increase communication and 
engagement in healthcare delivery.13 
There is growing evidence that mobile-
based reminders and interventions may 
be useful in a variety of health behaviour 
contexts, from medication adherence in 
cardiovascular disease,14 to contraception 
use15 and smoking cessation.16 To our 
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knowledge, however, the only published 
studies to date that have examined the use 
of SMS technology in asthma management 
have been limited to evaluations of the 
use of SMS technology for improving 
asthma medication use17 and reducing 
appointments.18 The use of SMS to 
improve patient recall in the adult asthma 
management context has yet to be tested.

The aim of this study was to test 
the effect of SMS reminders for active 
patients with asthma who do not have a 
current asthma action plan, by sending 
an SMS prompt to attend their usual 
family practice clinic for an asthma 
review. Specifically, we hypothesised that 
a greater proportion of the intervention 
group would have 1) a written asthma plan 
and 2) spirometry completed during the 
study follow-up period, compared with 
the control group. 

Methods
A randomised controlled trial study design 
was used. Ethics clearance was obtained 
from The University of Queensland 
Medical Research Ethics Committee 
(#2015001477). This trial was conducted 
in a suburban Brisbane general practice 
servicing a standardised whole patient 
equivalent population of 8225 patients. 
The practice employs 7.8 full-time 
equivalent (FTE) general practitioners 
(GPs), and is larger than the average 
Australian general practice (5.5 FTE 
GPs).19 The Socio-Economic Indexes for 
Areas (SEIFA) index for the suburb places 
it at the 51st centile, close to the mean for 
economic disadvantage in Australia,20 and 
the demographics of the local population 
are similar to those of the broader 
Australian population in terms of sex, 
age, income, employment and proportion 
of Aboriginal and Torres Strait Islander 
residents.21

Recruitment took place from May 
to July, 2016. The primary care patient 
database was interrogated for eligible 
patients based on a previous diagnosis 
of asthma and no current asthma 
management plan. Patients were eligible 
to participate if they 1) had asthma 
recorded as a diagnosis in their active 
past history, 2) were active patients of 

the practice (defined as attending at least 
twice in the past two years), 3) were aged 
≥18 years, 4) had not had an asthma 
management plan completed in the 
preceding 12 months, 5) had a mobile 
phone number attached to their clinic 
record and 6) had previously consented to 
receive SMS reminders from the practice. 

Procedure
Eligible patients were mailed detailed 
written study information, a consent 
form and a reply-paid envelope, and 
were directed to complete and return the 
consent form if they wished to participate. 
An SMS reminder, followed by a phone 
call, were used to contact non-responders 
after two and four weeks, respectively, 
to assess willingness to participate and 
obtain written consent. Fully automated 
participant randomisation was performed 
by purpose-designed computer software 
(Reminder Plus, Literra Health), which 
used a random-number generator to 
achieve simple randomisation without 
stratification, randomly allocating 
participants to either the intervention 
or control group and ensuring the 
researchers who assessed the outcomes 
and analysed the data (BLM, JC, AEM) 
remained blinded to group allocation. 
The software was also used to send the 
automated SMS reminders to participants 
allocated to the intervention group while 
preserving researcher blinding. Only once 
data analysis was complete were the data 
unmasked by investigators. 

Intervention
Approximately 30 days after enrolment, 
patients in the intervention group were 
sent a brief SMS: 

‘Hello. The doctors at [Name] Clinic 
have recommended that you attend for 
an asthma health check & management 
plan. Please phone [contact number] to 
arrange your appointment. With kind 
thanks, [Name] Clinic.’ 

A second SMS was automatically sent 
four weeks later to the intervention group 
participants who had not yet made an 

appointment. The control group received 
care as usual, which may have included 
opportunistic asthma care. Following usual 
clinic practice, patients in either group who 
specifically requested an appointment for 
asthma care were seen by a practice nurse 
in the dedicated asthma clinic as well as 
by a GP, whereas patients who booked 
an appointment without citing a reason 
were given an appointment only with their 
GPs, who performed usual care. Treating 
clinicians were blinded to allocation unless 
the patient disclosed that their visit had 
been prompted by an SMS reminder; 
however, no clinicians reported this type 
of disclosure from patients. No adverse 
effects, harms or unintended consequences 
of the intervention were identified. 

Outcomes
The primary outcome was recorded 
completion of a current asthma 
management plan during the three-month 
follow-up period. The secondary outcome 
was recorded completion of spirometry 
during the three-month follow-up period. 
At study conception, it was intended that 
attendance at the clinic for asthma care 
would be recorded as a primary outcome 
measure; however, data for attendances 
specifically for asthma care were unable 
to be retrieved, as the practice software 
was unable to reliably distinguish between 
asthma-related and non–asthma related 
attendances. Instead, we chose spirometry 
as a second important indicator of asthma 
care. Primary and secondary outcome 
data were collected from participants’ 
clinic records by JC at the end of the 
three-month follow-up periods (August–
September, 2016). Data for other patient 
characteristics (age, sex, smoking status, 
relationship status, medication use) were 
collected from the clinic database at the 
time of study enrolment.

Statistical analyses
Data were analysed using SPSS statistical 
software version 24. Outcome data were 
collected from the primary care database 
and manually entered; 50% of data were 
compared to the source database to verify 
accuracy. Chi-squared tests were used 
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to compare differences in proportions 
of the outcome variables between the 
intervention and control groups. To 
detect a medium effect (Cranmer’s 
φ = 0.30) with a type one error of 5% 
(α = 0.05) and power of 80% (β = 0.80), 
we required 44 participants in each group 
(n = 88 for this two-group study). As 
this number was close to our estimates 
of maximum likely enrolment, we 
chose to recruit as many participants as 
possible. There were no missing data on 
primary or secondary outcome measures. 
Analyses were conducted using an 
intention-to-treat approach. There was 
no loss to follow-up, and no cross-over 
of participants between intervention 
and control groups. 

Results
Of 588 eligible patients, 138 consented 
to participate in the study (response rate 
23%) and none were lost to follow-up. 
Progress of participants through the 
study is detailed in Figure 1. Participant 
characteristics are described in Table 1. 

Intervention effects are summarised 
in Table 2. In the usual care (control) 
group, five of 59 (8.47%) participants 
had a completed asthma plan by the 
end of the follow-up period, compared 
with 35 of 79 (44.30%) participants in 
the intervention group (odds ratio [OR]: 
8.59; 95% confidence interval [CI]: 3.10, 
23.78; P < 0.0001). This represents a 
number needed to treat (NNT) of three 
(95% CI: 2.00, 4.60). Similarly, there 
were significant differences between 
groups for the proportion of participants 
who had spirometry performed during the 
follow-up period (OR: 5.62; 95% CI: 2.36, 
13.36, P = 0.0001). Effect sizes for asthma 
action plan and spirometry completion 
(based on chi-squared statistics) were 
moderate (φ = 0.39 and 0.35, respectively).

Discussion
We report one of the first studies to test 
the efficacy of an SMS reminder service 
for improving attendance at a general 
practice clinic for two important aspects 
of routine asthma care – completion of an 

asthma action plan and spirometry. One 
other study, by Holton et al in 2010, has 
evaluated a systematic approach to care 
of asthma in Australian general practice,22 
which incorporated a postcard reminder 
system followed up with a phone call (if 
required) to prompt patient attendance 
for an asthma review. In contrast to 
the present study, Holton et al’s study 
tested a wider intervention including 
clinician education, service incentives 
and setting up a practice register; thus, 
the reminder was only one part of a 
multicomponent intervention. While 
they reported an increase in the provision 
of asthma management plans over a 
12-month follow-up period, their rate 
of completed action plans was lower 
than in our study, suggesting that SMS 
reminders may be a more effective 
method of increasing attendance. In fact, 
our study showed a clinically significant 
difference of 35.83% in the proportion 
of completed asthma action plans, 
representing an NNT of three. While our 
study did not test the implementation 
of a multifaceted intervention per se, 

Allocation

Follow-up

Analysis

Enrolment

Allocated to intervention (n = 79) Allocated to usual care (n = 59)

Lost to follow-up (n = 0) Lost to follow-up (n = 0)

Analysed (n = 79) Analysed (n = 59)

Excluded (n = 11,701) 
•	 Did not meet inclusion criteria (n = 11,251)
•	 Declined to participate (n = 450)

Assessed for eligibility (n = 12,289)

Randomised (n = 138)

Figure 1. Participant progress through the randomised controlled trial
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it did show a translation from planned 
appointment to provision of asthma action 
plan, suggesting that planned visits allow 
the time needed for GPs to develop or 
update action plans as part of asthma 
management. Our study engaged existing 
practice nurses to provide asthma care, 
and this aspect of our asthma care service 
is likely to be similar across other practices 
in Australia.

This study has several limitations. 
First, we included only participants who 
consented to participate, introducing 
potential for selection bias as patients 
who refused participation might also 
be less likely to respond to this type of 
intervention. Moreover, a relatively 
low response rate (23%), while 
comparable with other research in the 
general practice context, limits the 

generalisability of our results. However, 
our target population comprised only 
those who did not have a current 
asthma action plan, and so probably 
included people with milder asthma 
and/or those who are not engaged in 
their asthma care, demonstrating the 
potential for this type of intervention 
to engage hard-to-reach patients who 
do not present for routine asthma care. 

Table 2. Effect of SMS reminders on asthma action plan and spirometry completion
Outcome Usual care (n = 59) Intervention (n = 79) Difference in % [95% CI] χ2 P value

n % n %

Completed action plans 5 8.47 35 44.30 35.83 [21.46, 47.79] 20.91 <0.0001

Completed spirometry 8 13.56 37 46.84 33.28 [18.01, 45.98] 16.90 <0.0001

CI, confidence interval

Table 1. Participant characteristics
Characteristic Usual care (n = 59) Intervention (n = 79)

Mean ± standard deviation Mean ± standard deviation

Age (years) 53.14 ± 15.58 52.29 ± 17.00

BMI* (kg/m2) 32.38 ± 7.75 28.32 ± 5.45

% (n) % (n)

Age by group (years) 18–34 5.1 (3) 13.9 (11)

35–49 40.0 (23) 29.1 (23)

50–64 32.2 (19) 31.6 (25)

≥65 23.7 (14) 25.3 (20)

BMI (kg/m2) by category* <18.50 – 2.9 (2)

18.50–24.99 18.5 (10) 22.9 (16)

25.00–29.99 44.4 (24) 40.0 (28)

≥30.00 55.5 (30) 34.3 (24)

Sex Male 30.5 (18) 34.2 (27)

Female 69.5 (41) 65.8 (52) 

Smoking status Current 20.3 (12) 14.3 (11)

Past 23.7 (14) 23.4 (18)

Never 55.9 (33) 62.3 (48)

Relationship status† Married/de facto 54.5 (30) 58.1 (43)

Divorced/separated 3.6 (2) 9.5 (7)

Widowed 5.5 (3) 6.8 (5)

Single 36.4 (20) 25.7 (19)

*Data are missing for five usual care group cases and nine intervention group cases; underweight: <18.50 kg/m2, normal: 18.50–24.99 kg/m2, overweight: 25.00–29.99 kg/m2,  
obese: ≥30.00 kg/m2.
†Data are missing for four usual care group cases and five intervention group cases.
BMI, body mass index; –, no data
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Diagnosis of asthma was based on 
previous assessments by treating doctors 
and was not confirmed at enrolment 
with further clinical assessment; asthma 
severity assessment was also beyond the 
scope of the current study. Outcomes 
for this study were limited to asthma 
care plan and spirometry completion; 
future studies could assess effects on 
other patient-relevant endpoints such 
as asthma control, number of asthma 
flares and hospital visits. Finally, this 
study targeted patients at a single 
suburban general practice and may not 
be generalisable to other practices with 
different populations; however, suburban 
demographics are comparable to the 
average Australian suburb, suggesting 
results are likely replicable in the broader 
population. There was also a slightly 
larger proportion of participants who 
were current smokers and/or had a 
body mass index ≥30.0 kg/m2 in the 
control group, and the effect of this on 
our results is unknown. Replication 
of results in larger trials, with more 
sociodemographically diverse samples, 
is required to support the generalisability 
of results, and larger samples would 
allow for regression analyses to identify 
factors (eg age, smoking) influencing 
intervention efficacy. 

Conclusion
We are witnessing a rapid shift towards 
more sophisticated mobile health 
interventions for respiratory disease 
management, including eHealth23 
and mobile-based apps that require 
further testing but also development 
and maintenance. SMS reminders are 
cheap, use existing infrastructure and are 
acceptable to patients.24 Many practices 
and health services use SMS for recalls 
and appointments already.25 Our results 
suggest that SMS reminders may be an 
effective intervention to increase rates 
of asthma care plan and spirometry 
completion for adult patients with a 
history of asthma but no current asthma 
management plan. Future research 
should aim to replicate these findings but 
also aim to see if differences in patient-
relevant outcomes can be achieved. 

Authors
Benjamin L Mitchell BSc, MBBS, Senior Lecturer, 
Primary Care Clinical Unit, Faculty of Medicine, The 
University of Queensland, Qld; General Practitioner, 
Banyo Clinic, Qld. b.mitchell@uq.edu.au
John Carter MBBS, MMed(GP), General Practitioner, 
Banyo Clinic, Qld
Amy E Mitchell BSc, BNursing, GradCert, PhD, 
Research Fellow, School of Psychology, The 
University of Queensland, Qld
Competing interests: JC is a director of Littera 
Health, the IT company engaged to design the 
program used in this study. He is also a director of the 
private practice where the study took place. BLM and 
AEM declare that they have no competing interests.
Funding: This study was funded by a Royal 
Australian College of General Practitioners 
(RACGP) Foundation/Independent Practitioner 
Network (IPN) Medical Centres Research Grant. 
We had full access to all relevant data in this study, 
and the funder had no role in the design of the 
study, or the collection, analysis, or interpretation 
of data, or the writing of the manuscript. AEM’s 
involvement in the study was supported by the 
Children’s Hospital Foundation Early Career 
Fellowship (award ref. no. 50223).
Provenance and peer review: Not commissioned, 
externally peer reviewed.
Acknowledgements: The authors gratefully 
acknowledge the RACGP Foundation and IPN 
Medical Centres for their support of this project. 
Sincere thanks to staff at Banyo Clinic for assistance 
with this project, and to the patients who participated 
in this study.

References
1.	 To T, Stanojevic S, Moores G, et al. Global asthma 

prevalence in adults: Findings from the cross-
sectional world health survey. BMC Public Health 
2012;12:204. doi: 10.1186/1471-2458-12-204.

2.	 Deloitte Access Economics. The hidden cost of 
asthma. South Melbourne, Vic: Asthma Australia 
and National Asthma Council Australia, 2015. 

3.	 Australian Institute of Health and Welfare. 
Asthma snapshot. Canberra: AIHW, 2018. 
Available at www.aihw.gov.au/reports/asthma-
other-chronic-respiratory-conditions/asthma 
[Accessed 11 May 2019].

4.	 National Asthma Council Australia. Australian 
Asthma Handbook, version 1.2. South Melbourne, 
Vic: National Asthma Council Australia, 2016.

5.	 Royal College of Physicians. Why asthma still kills: 
The National Review of Asthma Deaths (NRAD) 
Confidential Enquiry report. London: RCP, 2014.

6.	 National Institute for Health Care and Excellence. 
Asthma: Quality standard. London: NICE, 2018.

7.	 National Heart, Lung, and Blood Institute. Expert 
panel report 3: Guidelines for the diagnosis and 
management of asthma. Report no. 07-4051. 
Bethesda, MD: National Heart, Lung, and Blood 
Institute, 2007.

8.	 Abramson MJ, Bailey MJ, Couper FJ, et al. 
Are asthma medications and management 
related to deaths from asthma? Am J Respir 
Crit Care Med 2001;163(1):12–18. doi: 10.1164/
ajrccm.163.1.9910042.

9.	 Gibson P, Powell H. Written action plans for 
asthma: An evidence-based review of the key 
components. Thorax 2004;59(2):94–99.

10.	 Gatheral TL, Rushton A, Evans DJ, et al. Written 
and personalised action plans to help adults 
manage their asthma. Cochrane Database Syst 
Rev 2017;4:CD011859. doi: 10.1002/14651858.
CD011859.pub2.

11.	 Australian Centre for Asthma Monitoring 2011. 
Asthma in Australia 2011. AIHW Asthma Series no. 
4. Cat. no. ACM 22. Canberra: AIHW, 2011.

12.	 Levy M. Preventing asthma deaths: What can 
GPs do? Br J Gen Pract 2014;64(624):329–30. 
doi: 10.3399/bjgp14X680389.

13.	 Gurol-Urganci I, de Jongh T, Vodopivec-Jamsek V, 
Atun R, Car J. Mobile phone messaging reminders 
for attendance at healthcare appointments. 
Cochrane Database Syst Rev 2013:CD007458. 
doi: 10.1002/14651858.CD007458.pub3.

14.	 Palmer MJ, Barnard S, Perel P, Free C. Mobile 
phone-based interventions for improving 
adherence to medication prescribed for the primary 
prevention of cardiovascular disease in adults. 
Cochrane Database Syst Rev 2018;6:CD012675. 
doi: 10.1002/14651858.CD012675.pub2.

15.	 Smith C, Gold J, Ngo TD, Sumpter C, Free C. 
Mobile phone-based interventions for improving 
contraception use. Cochrane Database Syst Rev 
2015;26(6):CD011159. doi: 10.1002/14651858.
CD011159.pub2.

16.	 Whittaker R, McRobbie H, Bullen C, Rodgers A, 
Gu Y. Mobile phone-based interventions for 
smoking cessation. Cochrane Database Syst 
Rev 2016;4:CD006611. doi: 10.1002/14651858.
CD006611.pub4.

17.	 Ershad Sarabi R, Sadoughi F, Jamshidi Orak R, 
Bahaadinbeigy K. The effectiveness of mobile 
phone text messaging in improving medication 
adherence for patients with chronic diseases: 
A systematic review. Iranian Red Crescent Med J 
2016;18(5):e25183. doi: 10.5812/ircmj.25183.

18.	 Perron NJ, Dao MD, Kossovsky MP, et al. Reduction 
of missed appointments at an urban primary care 
clinic: A randomised controlled study. BMC Fam 
Pract 2010;11:79. doi: 10.1186/1471-2296-11-79.

19.	 Britt H, Miller GC, Henderson J, et al. General 
practice activity in Australia 2015–16. Sydney: 
Sydney University Press, 2016.

20.	Australian Bureau of Statistics. 2033.0.55.001 
– Census of population and housing: Socio-
Economic Indexes for Areas (SEIFA), Australia, 
2011. Belconnen, ACT: ABS, 2013. Available 
at www.abs.gov.au/AUSSTATS/abs@.nsf/
DetailsPage/2033.0.55.0012011?OpenDocument 
[Accessed 12 May 2019].

21.	 Australian Bureau of Statistics. 2016 Census 
QuickStats. Belconnen, ACT: ABS, 2017. 
Available at www.censusdata.abs.gov.au/
census_services/getproduct/census/2016/
quickstat/SSC30149?opendocument [Accessed 
12 May 2019].

22.	Holton CH, Beilby JJ, Harris MF, et al. Systematic 
care for asthma in Australian general practice: 
A randomised controlled trial. Med J Aust 
2010;193(6):332–37. doi: 10.5694/j.1326-5377.2010.
tb03943.x.

23.	Morrison D, Mair FS, Yardley L, Kirby S, Thomas M. 
Living with asthma and chronic obstructive 
airways disease: Using technology to support 
self-management – An overview. Chron Respir Dis 
2017;14(4):407–19. doi: 10.1177/1479972316660977. 

24.	Vodopivec-Jamsek V, de Jongh T, Gurol-Urganci I, 
Atun R, Car J. Mobile phone messaging for 
preventive health care. Cochrane Database Syst 
Rev 2012;12:CD007457. doi: 10.1002/14651858.
CD007457.pub2. 

25.	Boksmati N, Butler-Henderson K, Anderson K, 
Sahama T. The effectiveness of SMS reminders 
on appointment attendance: A meta-analysis. 
J Med Syst 2016;40(4):90. doi: 10.1007/s10916-
016-0452-2.


