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ABSTRACT

Objective: We compared electronic asthma action plans (eAAP) supported by automated text
messaging service (SMS) with written asthma action plans (AAP) on assessing acceptability and
asthma control improvement. We hypothesized that the patients in eAAP group would have more
improvements in their quality of life, asthma control, and decreased asthma exacerbations.

Methods: Patients with physician-diagnosed asthma having at least one asthma exacerbation.in the
previous 12 months were recruited. Participants received individualized action plans-andwere
randomly assigned into either the intervention (eAAP) or control (AAP) group. Intervention
participants received weekly SMS, triggering assessment of asthma control and viewing their eAAP.
We assessed applicability of Telehealth platform on asthma exacerhations, asthma control, and quality
of life over a 12-month period.

Results: 106 patients were enrolled (eAAP=52, AAP=54). The cumulative response rate to all weekly
SMS check-ins was 68.4%. Overall, 28% of patients checked into their eAAP during the intervention
period. There were fewer exacerbations/in the @AAP group (18%) compared to the AAP group
(RR=0.82 [95%CI 0.49, 1.36]), (P=0.44)..The mean scores for asthma control and quality of life were
higher in the eAAP group compared to the AAP group by 4% (RR=1.04 [95%CI 0.83, 1.30]), (P=0.73)
and 5.5% (RR=1.06 [95%CI 0.87, 1.28]), (P=0.59), respectively, but were not statistically significant.
Conclusions: We demonstrated that the eAAP presented improved asthma control outcomes, but as
expected the sample size was inadequate to show a significant difference but based on this pilot study

we plan a larger appropriately powered RCT.



INTRODUCTION

Asthma is a chronic respiratory disease and a growing global health problem [1-3]. It is characterized
by variable symptoms including cough, wheeze, and shortness of breath [2,3]. In addition to these
symptoms, patients are prone to exacerbations defined as, an acute or sub-acute episode of progressive
worsening of symptoms [4,5], which increases the burden of asthma to the individual patient in terms
of high morbidity as well as being costly to the healthcare system [6-9]. Although asthma,outeomes can
be improved with structured care, less than half of the people with asthma achieve goed control[10,11].
Lack of asthma control is multi-factorial with a major factor being poor adherence in the use of
controller medications, resulting in worse outcomes such as a greater risk of asthma exacerbations [10,
12,13]. Numerous studies have shown that when patients properly understand and apply asthma action
plans (AAP) in self-management practices, less episodes of exacerbations and higher quality of life and
asthma control can be observed [ref]. An AAP is usually.provided in a written format and is best
developed by a respiratory educator with appropriate prescribing by a physician or nurse practitioner
[14-16] and has been associated with reduced asthma-related symptoms and morbidity [17]. Such an
action plan provides a framework for.an,asthma patient to manage a worsening of their symptoms, with
the primary goal of preventing progression to an exacerbation, if used and followed accurately [15,16].
However, there are many barriers to the widespread use of AAP, which have recently been documented
[17,18]. For instance,patients only followed the instructions on their AAP around 50% of the time
[17], mainly due to the lack of education, which can be complemented with physicians’ and allied
clinical staffs’ limited time to adequately educate their patients about the use of AAP, especially
between clinical visits [14,15]. Other reasons for not using the AAP could be a lack of timely access to
the action plan when needed, as well as difficulty understanding the information in the action plan by

the patient [16,19,20]. This pattern of response suggests non-adherence or difficulty in following self-
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management for most patients [21,22], leads to poor control which is disruptive to patients and costly

to the health care system [7,8,10,23].

Telehealth, also known as eHealth and mHealth (when using mobile devices), is a general term
referring to the delivery of health care services, health information, and health care education through
telecommunication technologies [24-26]. Telehealth technology has been widely used in health care
systems for various medical interventions in both chronic and communicable diseases [27-30}
Although researchers have recognized that lighter touch, community-based Telehealth (e/mHealth)
may be helpful for asthma research [31-33], the application of mobile technologyfand SMS approach in
asthma has resulted in mixed findings. Researchers have reported imprevements in asthma symptoms
and self-efficacy among participants using a SMS approach [32], while“other researchers have reported
no improvement in clinical outcomes, including exacerbations, medication adherence, and quality of
life [34-35]. We have discussed the conflicting results,across the different studies in a critical review
that we conducted on 13 systematic reviews summarizing 438 articles assessing the effect of Telehealth
on asthma and COPD outcomes [31]. Our review identified that there was a consistent efficacy signal
but that there was a need to conduet-an intervention trial to assess the link between Telehealth and
asthma clinical outcomes, ingparticular on the reduction of exacerbations and hospitalizations. Our
review also concluded that the SMS approach offered a convenient, reliable, affordable and secure
means of Telehealth,'and demonstrated strong potential as a tool for health care improvement: it is
available on almost every model of mobile phone [34], the cost is relatively low [35], its use is
widespread [32], it does not require great technological expertise and it is widely applicable to a variety
of health behaviors and conditions [36]. SMS might be suitable for reminding patients to engage in
their healthcare [36,37]. Recent studies have also shown SMS is best used as a two-way

communication that allows patients to better engage in their care in an interactive way with their



providers or self-management practices [38,39] that can be also considered as a complementary disease
management intervention; because it allows for “in-the-moment”, personally tailored health
communication and reinforcement. Considering the features and applicability of a SMS approach in
promoting self-management practices, the purpose of this study was to evaluate whether an electronic
digitalized asthma action plan (eAAP), supported by weekly SMS can improve asthma outcomes
among adult patients. Due to the uncertainty in the literature, we thought it would be important to

complete a feasibility study first. In this paper, we report the findings, from such a study:

METHODS

Outcomes of interest: In this study, we divided the clinical outcomes into primary outcome (reduction
in exacerbations) and secondary outcomes (improved quality offlife.and asthma control). Our
hypothesis was that a Telehealth self-management intervention (the eAAP) would show improvement
in clinical outcomes compared to the current usual care (e.g, a static/written AAP) with a reduction in
exacerbations as well as an effect on secondary outcomes.

Needs assessment stage: Based on our previous‘experience [40,41], we actively engaged patients and
health professionals in the design and implementation of our trial. Initially, patients’ views and values
were sought during 4 focus groups (N=31) where participants shared their perspectives about their
research priorities, better ways to manage asthma, and how we could improve our proposed Telehealth
study. Next, we.reviewed our findings from the patient group sessions with clinicians and IT
technologists to design the SMS layout, study procedures, and development of the training materials
and process that would be most relevant and appealing to our study participants. The training sessions
were enriched by incorporating key-stakeholders’ suggestions; which included reviewing all steps of

the trial, as well as exclusive training for the eAAP group in terms of website connection, online



checking of the action plan, responding to the SMS for online access, ID/password set up, and

intervention procedures.

Inclusion criteria and recruitment strategy: Adult asthma patients (19 years of age or older) with a
history of an asthma exacerbation (defined as the need for a course of oral corticosteroids (OCS) for at
least three days, a visit to the emergency department (ED) or admission to the hospital for asthma) in
the previous 12 months, currently prescribed asthma medications including inhaled corticosteroids
alone or in a combination inhaler on a regular basis [42] were recruited and enrolled from,two specialty
asthma clinics in the Greater VVancouver Area between 2014 and 2016. The verification of
exacerbations 12 months prior to the baseline assessment (as a primary:criteria to being eligible for this
study) was confirmed by the respiratory educators at each site using,the'medical records of patients
before referring the patient to the study.

The inclusion of patients with an exacerbation in the-previous 12 months was based on the knowledge
that these patients were more likely to have recurrent exacerbations [12]. Participants had to be able to
understand and communicate in English/and-own a mobile phone with the ability to receive and send
SMS and have access to the internet.either via a mobile phone or computer. Patients with a greater than
ten pack year smoking history (to exclude possible COPD patients), a history of significant comorbid
disease judged by the investigator, as well as plans for relocation or extended vacation in the coming
year were excluded. The recruitment process included identification of potential patients by study team
respirologists who referred them to certified respiratory educators (CRES) and provided them with a
recruitment flyer to be contacted. Participants were recruited in two healthcare settings that routinely
provides standard AAPs to asthma patients. Eligible patients were contacted by the study staff via
phone or e-mail to enroll in the study and participate in the baseline assessment after signing the

informed consent form.



Study procedures: After confirmation of eligibility, each patient had a baseline assessment conducted
by a research assistant and responded to questions on asthma status, duration of asthma, current
medications, current digital communication approaches, satisfaction with care provider, and prior
health care utilization using a general questionnaire developed by our team. Frequency of
exacerbations, hospitalizations, ED visits, and use of OCS in the previous 12 months were also
assessed. Asthma control was assessed using the Asthma Control Test (ACT) [43] and'quality-of life
was assessed using the Mini Asthma Quality of Life Questionnaire (MiniAQLQ)[44]. Spirometry was
also measured according to the American Thoracic Society (ATS) guidelines [45]. At the end of each
in-person assessment, participants were given $25 as an honorarium toicover/parking and transportation

Ccosts.

Participants were then seen by a respiratory educatorwho provided them with an individualized asthma
action plan (AAP), based on an incremental increase in controller medication as outlined in the GINA
asthma management strategy [46], and wergerinstructed on how to apply the AAP, and reinforcement on
the importance of increasing anti-inflammatory medications in the face of a loss of asthma control
(Figures 1 & 2). All participantswere advised to increase their reliever therapy use and were provided
with a prescription for a'five-day course of OCS if the initial adjustment was ineffective or if there was
an initial sign of an exacerbation. This was defined as being present in the “orange zone” according to
their AAP. In more detail, the treatment and steps each patient in the study (both group) needs to take
following their action plan irrespective of which group they were assigned to, wer included:

1. Patients on maintenance inhaled corticosteroids less than 500 micrograms of fluticasone will be

provided with an action plan which will trigger the quadrupling of the maintenance dose of ICS.



2. Patients using a salmeterol containing regimen will have an additional 500 micrograms of ICS added
to their maintenance treatment based on a worsening of their asthma.

3. Patients using a budesonide and formoterol combination inhaler will be instructed to follow the
SMART strategy for 48 hours and if there is no improvement will be recommended to add a course of
daily oral corticosteroid (OCS) requirements.

4 Subjects taking a momethasone fumarate and formoterol combination inhaler will be instructed in the
first instance to double the dose of their maintenance therapy and is there is no improvementafter 48
hours to start a course of OCS

Figure 3 depicts an illustration of a sample asthma action plan developed in this study.

After meeting with the respiratory educator, a coloured copy of the action plan was given to each
participant to keep at home, and a copy was also kept in the participant’s folder in the study’s locked
cabinet. A copy of the action plan along with study infermationwas sent to each patient’s family
doctor, to inform them about their patient’s participation in the trial. Once an action plan was
developed, participants were allocated at random using a computer-generated randomization method
into one of the two study groups based on theirassigned 1D number and not considering patients’
gender, age, or other characteristics«T herefore, we observed some imbalance in terms of patient
characteristics allocated to eitherofthe two groups; for instance, we observed more female participants
in the eAAP versus the AAP group. The contact information of the respiratory educator and research

staff was provided toall study participants in case they had study- or asthma-related questions.

Intervention: The digitalized asthma action plan (eAAP) was integrated into the WelTel mHealth
platform (www.weltel.org) which has been used previously for the ambulatory care of patients with
HIV, TB, and for maternal and child health [47,48]. The WelTel service consists of a secure server

based platform hosted at UBC that has a web-application front-end whereby clinicians and research



staff can sign into the system using a unique password to register patients via their phone numbers and
follow them via mobile phone communications. Custom text messages, generated by the implementing
team, are thereafter sent automatically via a cellular gateway to patients via SMS each week. No
personal health information was sent out to patients’ phones automatically other than the check-in
question. For this project, the messages were designed to trigger the participant to assess their asthma
control each week, and if they experienced a worsening of asthma symptoms, be linked to an electronic
version of their individual AAP. To access their eAAP, patients needed to use a password-protected
link which was sent to them via text and could be opened directly on a smartphone with an internet
connection or be copied into any web-enabled computer. The eAAP, as with'the standard AAP,
provided guidance to recommend adjusting their asthma therapy or further action by self-management
or seeking help. In this case, the patient could click on the colour codedzone they were in which then

presented self-management instructions or if they should seek medical attention.

Specifically, enrolled patients in the eAAP group received the automated weekly text message to their
phones on each Monday for 52 weeks that read*“Have your symptoms worsened?” If no response was
received by Wednesday, a remindertextwas sent. If they replied “yes”, at any time, they were texted a
link to their individualized e AAP forreference and self- management instructions. Once they had
accessed their action plan, participants were required to indicate which zone they were in by clicking
on the corresponding coloured zones. If participants responded ‘no’ to the weekly text, they were sent a
message: “Thanks! Talk to you next week!” (Figures 2 & 3). An in-person training session, for use of
the Telehealth intervention, was conducted by the research assistant and all participants were asked if
they had any difficulty to access and use their action plan at each in-person and telephone follow-up
assessment and appropriate steps were taken to resolve these issues. In addition, the CREs informed the

research staff and participants when there was a need to modify the action plans, which were updated
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online as well. Patient FEV1 was measured at each in-person assessment (baseline, 6-month, and 12-

month assessment), using a portable Spirometry device.

Follow up assessments: Using the same measurement tools and spirometry as at the baseline
assessment, participants in both study groups were seen at 6 and 12 months post baseline visit. At these
follow-up assessments, all participants were also asked to provide their feedback about the study
process, any communication barriers with their care provider, further education/information they need
about their action plan, and any comments and suggestions they may have to improve,the,study and
intervention procedures. In addition, we conducted two telephone follow-up callsfat 3 and 9 months
post baseline to check participants’ health status and primarily track health care utilization and recent
exacerbations as defined in the protocol (Figure 4). All participantsiwere asked to proactively contact
the study RAs or CREs in the event of an asthma exacerbation. No verification or references to medical
records were made to compare participants’ self-reported hospitalization and exacerbations for the
telephone follow-ups. Each patient’s baseline.and follow up data were entered, into a password

protected, online database at UBC (OpenClinica) [49].

Statistical analysis: This pilot study: was designed to include approximately 100 patients. As it was a
feasibility study, no formal sample size estimate was completed. SAS Enterprise Guide (Version 6.1,
Cary, NC, USA) [50}.was used to analyze the data for the assessment of the clinical outcomes between
the interventionand control groups. Depending on the nature of the dependent variable, different
regression models were used. 1. Number of exacerbations (primary outcome): The count of
exacerbations was modeled using a Poisson regression model (a Generalized Linear Model (GLM) [51]
with logarithmic link and Poisson distributing). Exacerbations were verified by either or all three

indicators; whether used OCS, whether admitted to hospital due to asthma, or whether visited the ED
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due to asthma in the past 12 months. 2. Asthma control test score (secondary outcome): Asthma control
was treated as a Poisson variable. The mean score of GLM Poisson regression model was fitted for
modeling all measured ACTs during the 12-month follow-up. 3. Asthma quality of life (secondary
outcome): Asthma quality of life was assessed using the MiniAQLQ scale with 16 items. The mean
score using the GLM model was applied on self-reported items during the 12-month follow-up. In all
models, the main independent variable was the intervention group. Participants’ age and gender were
considered as confounders. We applied multilevel modelling to control for the baseline"seore.of the
respective outcome measures, key covariates, and intracluster correlation. Job status, education level,
and disease severity (as identified by FEV1) were removed from the regression model. The reason for
removing the FEV1 from the regression model was because we did not,observe any significant changes
for this variable from the initial visit to the 12 months follow-up in‘either of the study groups.
Therefore, FEV1 was only reported as a characteristic.in the manuscript (Table 1) and not as a clinical
outcome. We also applied the concepts of Intention'te, Treat’(ITT) analysis [52] to detect improvements
in health outcomes. In doing so, all patients who were enrolled and randomly allocated to the study
groups were included in the analysis and'were analysed in the group to which they were randomized.
Ethics approval: The study was approved by the UBC Clinical Research Ethics Framework. Ethics
approval was also obtained at each participating medical site (Vancouver General Hospital and St.
Paul’s Hospital). The trial was registered at Clincialtrials.gov (registration number: NCT02017795 —

Updated May 25, 2017).All subjects gave written medical consent prior to enroliment in the study.

RESULTS
Participant characteristics: A total of 151 potential patients were screened and 115 (76%) patients
were recruited into the study. Of those enrolled, 4 patients engaged in the development of the study

framework and participated in the study implementation, 5 patients participated in an initial pilot
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testing. Therefore, 106 participated in the randomized trial [52 in the eAAP group and 54 in the AAP
group]. Age and gender were used as the confounders in the regression model. There were no
significant differences between the control and intervention groups in terms of age and duration of
asthma. Participant characteristics and distribution of age, gender, duration of asthma, daytime and
nighttime symptoms and the use of rescue inhaler within the past 2 weeks separated by each study
group, as well as the use of medications in the total sample are shown in Table 1. As shown in Table 1,
more females were enrolled in the eAAP group versus AAP group as we applied randemization based
on entry to the study and did not stratified based on gender or age or other participant.characteristics to
allocate the participants into the two study groups; therefore, the observed distribdtions of the

participants in each study group was by random and not intentional.

Clinical outcomes: Parameter estimates for the primary and.secondary outcomes, analogous to
regression coefficients and significance level of patients who completed the study in the eAAP and
AAP groups are shown in Table 2-1 (showing.the within group changes from baseline to 12 months

assessment) and 3-2 (showing the changes between the 2 groups at the 12 months assessment).

Overall, the likelihood of exacerbations was reduced in both study arms as shown in Table 2-1.
Comparing the eAAP treatment arm with the AAP control arm, there were fewer exacerbations in the
eAAP group (18%) compared to the AAP group (RR=0.82 [95%CI 0.49, 1.36]), (P=0.44) (Table 2-2).
In addition, the likelihood of using OCS was reduced by 32.7% more in eAAP group compared to AAP
(RR=0.67 [95%CI1 0.34, 1.33]), (P=0.25) (Table 2-2). In terms of hospitalizations due to asthma, the
risk of hospitalizations was 53.4% less in the eAAP group compared to the AAP group (RR=0.47
[95%CI1 0.12, 1.84]), (P=0.28) (Table 2-2). Furthermore, the risk of visiting the ED due to asthma was

reduced significantly in both study groups (Table 2-1). However, upon completion of the intervention,
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the risk of ED visits was 13% less among eAAP patients compared to AAP patients (RR=1.13 [95%ClI
0.31, 4.13]), (P=0.85) (Table 2-2). The number of these events was overall small. The mean scores for
ACT and asthma QOL were higher in the eAAP group compared to the AAP group by 4% (RR=1.04
[95%CIl 0.83, 1.30]), (P=0.73) and 5.5% (RR=1.06 [95%CI 0.87, 1.28]), (P=0.59), respectively, but
these differences were not statistically significant (Table 2-2). Medication adherence data were
collected in this study; however, the results are not shown here because the data was collected by a
PhD student as part of an ongoing project on adherence in a number of studies and will"be reported

separately in his doctoral dissertation.

Patient satisfaction and adherence to action plan: A total of 48 participants in the eAAP group
(92.3%) completed the study compared to 47 participants in the!/AAP group (90.4%). All patients
except one in the eAAP group responded to their SMS.at least once. The overall cumulative response
rate to the weekly possible check-ins on their asthmasstatus by SMS was 68.4%. Also, in total, 28% of
patients checked-in to their online eAAP at least.once during the intervention period. The patients in
the eAAP group provided comments onwhat they liked and did not like about the Telehealth
intervention. For instance, patientscemphasized they preferred to receive the weekly text message as a
reminder to control their asthmaand:suggested that the text messages also could include additional
educational information‘suchsas lifestyle information (e.g., diet and routine exercise) on a regular basis.
In addition, a few participants complained about receiving similar messages for the 52-week study.
Some additional recommendations included: (1) adding an interactive system where the patient can ask
their questions via text and have someone (e.g., a healthcare provider) responding their queries; (2)
developing a variety of text messages and sending at random while keeping similar content; and (3)

providing easy and fast access to the AAP using an ‘app’ on the phone rather than sending a website
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link that requires data usage. However, many of the participants were content with the Telehealth self-

management intervention and did not believe that any modifications were needed.

DISCUSSION

Telehealth interventions to improve outpatient asthma management have yielded mixed results [31,35].
Therefore, we designed a feasibility study for a novel digital intervention to improve asthma self-
management using a web-based telecommunication platform linked with direct communieation with
patients in the community. In our intervention, we integrated weekly SMS check=ins te asthma patients
linked with online access to an eAAP in order to investigate the practicability.of a Telehealth

intervention for improving asthma outcomes, specifically a reduction imasthma exacerbations.

The results of our feasibility study demonstrated that improvements were shown in both groups, as may
be expected by enhanced standard of care by participating in a clinical trial and expressed usage of
educators and action plans. Moreover, our Telehealth approach showed promise against the current
standard of care, due to more timely access-to.the AAP by the patients through sending the reminder
SMS to monitor asthma control. By‘eombining low-touch communication via SMS with online
resources when needed, participants in the eAAP group were engaged to proactively assess their
asthma symptoms by checking their AAP online and take the necessary action to act on steps to
improve their condition/prevent further worsening. This was supported by observed trends toward
lower exacerbation rates in the eAAP group which was also accompanied by trends in the reduction in
the number of courses of OCS used, ED visits and hospitalizations. Furthermore, the comparison
between the eAAP and standard AAP groups indicated small differences in terms of asthma control and

quality of life. None of these comparisons were statistically significant. Inconclusive results have also
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been previously reported re the effect of Telehealth on health related QOL [53,54]. These trends, while
promising, support the need for a larger clinical trial to see if in such a more appropriately powered
study the trends seen in this study can be shown to be statistically and clinically significant. Although
our results showed a moderate level of regular engagement with our Telehealth intervention by the
participants with only 28% of patients checked-in to their online eAAP during the intervention period,
these results could also reflect the proportion of patients whose asthma was controlled and did not need
to access the action plan. Future evaluations will include relative assessments of their interaction with
their action plans and other resources. In this study, participants’ age and gender, Were,considered as
confounders in the analysis. Age and duration of asthma did not show any impaction the obtained
results. In other words, there were no significant differences between the control and intervention
groups in terms of age and duration of asthma. We observed mare females enrolled in the eAAP group
versus AAP group that was occurred by random and net by intention as we applied the randomization

through entry into the study and not based on patients’ characteristics.

Despite the encouraging results of this pilot study, we are considering inclusion of additional features
to the intervention based on feedbaek. These include opportunities for patients to communicate directly
with healthcare staff, access t0 additional educational and lifestyle information, and ability to access
their action plans offline, such as with a smartphone App. Each of these features, however, increases
the complexity.of theuntervention and has other considerations such as levels of accessibility, privacy
and cost. Apps, for example, store information on participants’ phones and need a higher degree of
technical support and updates than web-based access. Many studies have shown smartphone
applications to be a feasible tool for the monitoring and the management of asthma [55,56]. Other
studies among patients with lung cancer, COPD and asthma reported the participants receiving an

interactive SMS and monitoring system had improvement in their QOL, reported fewer ED visits and
15



hospitalizations, and lower risk of exacerbations [57,58]. It would be interesting to determine whether
there was an effect on our clinical outcomes if the intervention was modified to include an interactive
feature for patients to communicate with health care providers as well as providing additional education

information such as lifestyle changes via SMS.

Limitations: As it was not a formal validation study, it is limited in providing any true estimate of
effectiveness and requires further study. Although feasibility was determined as a pilot, the:study was
also unable to determine technical factors and costs that would be associated with,rolling-out a similar
program at scale and in different settings. In addition, for practical reasons, we wererunable to enroll all
patients who could be eligible but were excluded from the study due to language issues, disease
severity, improper daily use of prescribed medication, and lack ofiownership of a mobile phone, which
may have minimized the generalizability of our findings. Potentiahthreats to external validity from
selection bias need to be taken care of in a larger RCT aiming to generalize the findings beyond the
context of the trial. However, the relatively high level of active participation and the heterogeneous
group of participants supports our affirmation:ithat any effect on the external validity of the trial is
likely to be minor if a larger sample Size is'studied. Finally, the use of a self-reported primary outcome

measure ie asthma exacerbations 1s,a potential limitation [59,60].

CONCLUSIONS/KEY FINDINGS

Our Telehealth'intervention delivered a tailored care service that was acceptable to our patients. This
pilot study demonstrated that a novel Telehealth platform in the form of an electronic digitalized AAP
with SMS reminders was feasible to support self-management practices for adult patients with asthma.
Improvements were noticed among the eAAP group when the Telehealth approach was added to the

current standard of care. In our study, fewer exacerbations were reported in the eAAP group and mean
16



scores of Asthma control and Quality of life improved in this group, however as anticipated in a pilot
study, these did not reach statistical significance. The results of our study support the utility of

undergoing a larger RCT powered to potentially show a clinically significant effect.
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A pilot randomized controlled trial on the impact of text messaging check-ins and a web-based

asthma action plan versus a written action plan on asthma exacerbations

Figure 1. Group 1 - Regular-care control group (AAP) flowchart

Baseline: Collected demographics, assessed asthma history including
medication use, exacerbations, ED visits, and hospitalizations, assessed
ACT/medication adherence/Qol. questionnaires; conduct Spirometry
(repeated measures as of the baseline assessment)

|

Developed AAP with CRE; provided the paper-
based asthma action plan (AAF)

Month 3: Telephone follow-up calls to track
assessment of exacerbations, health statns, and health
care ufilization, and respond to queries

- l - - Example of questions asked by the study staff at the end
Month &: Assessed asthma history meludmg of 6-monith assessments

medication use, exacerbation and 1. Have you followed youf actief plan?
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! 151t 7
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) X . 3. Are vou nsmg your asthma medications regularly?
questionnaires; conduct Spirometry (repeated 4. Do you have any questions about your action plan?
measures as of the baseline assessment) 3. Do you have suggestions to mmprove the study?
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assessment of exacerbatiomsg health status, and health
care utilization, and Tespond to queries
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history including medication use, ammple extions azke

exacerbation and hospitalization of 12 month assessment:

. R 1. Have you followed vour action plan?
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conduct Spiremetry (repeated 3. Are you using your asthma medications regularly?

MEASITES ; 4. Do vou have any questions about your action plan?
“thhtfa“]m 5. Do vou have suggestons to improve the study?




A pilot randomized controlled trial on the impact of text messaging check-ins and a web-based

asthma action plan versus a written action plan on asthma exacerbations

Table 1. Details of the patients studied. The values shown are the number and percentage (%0)

AAP
Group eAAP Group

Total number of individuals 54 52
Female gender (%) 24 (44.4%) 36 (69.2%)
Age (SD) 52.8 (£15) 50.6 (£15.3)
FEV1

Baseline (SD) 2.29+0.93 2.29+0.71

12-month (SD) 2.42+1.02 2.40£0.66
Duration of asthma (SD) 17.44 (£15.57) 24.83 (£16.33)
Daytime symptoms- yes (%) 5741% 65.38%
Nighttime symptoms- yes (%) 55.56% 46.15%
Use of rescue inhaler- yes (%) 44.44% 57.69%

Medication use- all

atients

Inhaled
Corticosteroids
(ICS)

Short acting
Beta2-Agonists

Combination of
ICS and LABA

Long acting
anticholinergics

Short Acting
anticholinergic

33 (31.15%)

82 (77.4%)

90 (84.91%)

14 (13.21%)

6 (5.66%)
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Table 2-1. Primary & Secondary objectives - Comparison within the AAP group and eAAP
group after 12 months of study:

Grou i i 0 Change LCI UCI
OIS P | Relative Risk ( 95% g P value
CI Lower-Upper)

Within AAP 0.56 (0.43,0.73) -“44% | -57% 27% 0.0001

Exacerbation Within eAAP 0.43 (0.31, 0.59) -57% | -69% 41% 0.0001
Within AAP 0.96 (0.72, 1.28) -4% | -28% 28% 0.76

OCS use Within eAAP 0.60 (0.39, 0.92) -40% | -61% 8% 0.02
Within AAP 1.60 (0.71, 3.63) 60% | -29% 263% 0.26

Hospitalization | Within eAAP 1.00 (0.20, 4.95) 0% | -80% 14,395% 0.10
Within AAP 0.36 (0.18, 0.72) -64% |. -82% 28% 0.004

ED visit Within eAAP 0.31(0.13,0.77) -69% | -87% 23% 0.01
Within AAP 1.04 (0.96, 1.13) 4% -4% 13% 0.38

Quality of Life | Within eAAP 1.09 (1.02, 1.16) 9% 2% 16% 0.01
Within AAP 1.02 (0.94, 1.12) 2% | 6% | 12% 0.59

Asthma Control | Within eAAP 1.05 (0.97, 1.14) 5% -3% 14% 0.25

Table 2-2. Primary & Secondary objectives~Comparison between eAAP group and AAP group
after 12 months of study:

Outcome Outco Wative Risk (95% CI Change LCl ucl P value
- Lower-Upper)

Primary Exacerbation 0.82(0.49, 1.36) -18% | -51% 36% 0.44
OCS use 0.67 (0.34,1.32) -33% -66% 32% 0.25

Hospitalization 0.47 (0.12, 1.84) -53% | -88% 84% 0.27

ED.visit 1.13 (0.31, 4.13) 13% | -69% | 313% 0.85

Secondary Quality of Life 1.05 (0.39, 1.28) 5% | -13% 28% 0.59
Asthma Control 1.04 (0.83, 1.29) 4% | -17% 29% 0.72
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