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ABSTRACT

Introduction Mobile health may be an effective means
of delivering customised individually directed health
promotion interventions for cardiovascular disease (CVD)
primary prevention. The aim of this study is to evaluate
the effectiveness of a lifestyle-focused text messaging
programme for primary CVD prevention.

Methods and analysis Single-blind randomised
controlled trial with 6 months’ follow-up in 246 patients
with moderate-high absolute cardiovascular risk and
without coronary heart disease recruited from a rapid
access cardiology clinic. Participants will be randomised
to receive either usual care or TextMe2 (text message-
based prevention programme). The TextMe2 programme
provides support, motivation and education on five topics:
diet, physical activity, smoking, general cardiovascular
health and medication adherence, and is delivered in
four text messages per week over 6 months. The primary
outcome is change in the proportion of patients who have
three or more of five key modifiable risk factors that are
uncontrolled (low-density lipoprotein >2.0 mmol/L, systolic
blood pressure >140 mm Hg, body mass index >24.9
kg/m?, physical activity (less than the equivalent of 150
min of moderate intensity each week), current smoker).
Secondary outcomes are changes in single biomedical risk
factors, behavioural risk factors, quality of life, depression/
anxiety scores, medication adherence, cardiovascular
health literacy and hospital readmissions/representations.
Analysis will be according to the intention-to-treat
principle and full statistical analysis plan developed prior
to data lock.

Ethics and dissemination This study has been
approved by the Western Sydney Local Health District
Human Research Ethics Committee at Westmead (AU/
RED/HREC/17/WMEAD/186). Results will be presented

at scientific meetings and published in peer-reviewed
publications.

Trial registration number ACTRN12618001153202.

INTRODUCTION

Cardiovascular disease (CVD) is the largest
cause of global premature death and
disability." * Abnormal lipids, high blood
pressure, smoking, excess alcohol consump-
tion, physical inactivity, diabetes, abdominal
obesity, psychosocial factors and fruit/vege-
table consumption account for the majority
of population attributable risk of myocardial
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Strengths and limitations of this study

» This study will be unique in being a randomised clin-
ical trial evaluation compared with usual care of the
effectiveness of an entirely text message-based in-
tervention for managing multiple cardiovascular risk
factors in a primary prevention setting.

» Intervention participants will receive the texting in-
tervention and control participants will receive usual
care and thus not blinded; however, outcome asses-
sors will be blinded to participant allocation.

» TextMe2 is a single-centre study, offered to partici-
pants at moderate-high absolute cardiovascular risk
presenting to a large Western Sydney hospital serv-
ing a culturally and economically diverse population
in Australia and may hence not be generalisable to
all settings.

» Outcome measures will be a combination of objec-
tive and self-reported risk factor levels, for exam-
ple, smoking, diet, physical activity and medication
adherence. Self-report may not reflect actual be-
haviour; however, the standardised instruments will
be applied to all participants to minimise bias.

infarction worldwide and key is that all of
these are modifiable risk factors.”

Current primary prevention guidelines
emphasise the importance of both lifestyle
modification as well as relevant pharmaco-
therapy for high blood pressure and high
low-density lipoprotein-cholesterol (LDL-C)
in people at moderate-high absolute cardio-
vascular risk.* ° Provision of cardiovascular
risk assessment and a CVD risk score in the
primary prevention setting can result in small
but significant improvements in risk factor
control (lipid levels, blood pressure, smoking
cessation and multivariable CVD risk) and
leads to increased preventive medication
prescription (lipid-lowering therapy, blood
pressure-lowering therapy and aspirin initi-
ation) in higher risk individuals.® However,
changing and maintaining healthy lifestyle
changes and medications can be challenging
as can be achieving levels of intensive risk
factor control.
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Barriers to lifestyle and medication adherence for
primary prevention exist at the patient, healthcare
provider and healthcare system level and include: lack
of motivation, prescribing complex regimens, poor
clinician—patient communication and poor access and
availability of healthcare.” Thus, high-quality research
into novel costeffective and accessible prevention
programmes targeting, and successfully engaging, indi-
viduals at moderate-high absolute cardiovascular risk (ie,
a 10-year risk of a CVD event 210% based on Framingham
risk equation) is needed.

The use of mobile health (mHealth) technology is a
potential method of delivering prevention programmes
and improving engagement with chronic disease preven-
tion strategies. mHealth includes short messaging service
(SMS or referred to as text messages), as well as more
complex functionalities and mobile applications. Due to
its ubiquity,® this technology may reduce access to health-
care and allow convenient community-based health
assessment, support the exchange of health information
and encourage positive health behaviour.” '’

A systematic review has shown text message-based inter-
ventions to be effective in CVD secondary prevention,''
and cost-effectiveness has also been demonstrated'® in
this population. The ubiquity of phones and the poten-
tial for language and cultural customisation mean they
have great potential to be widely disseminated, bridging
geographical, cultural and financial barriers."” '* Recent
studies exemplify how text message-based intervention
programmes can feasibly be implemented even in low
and middle-income countries across a range of geograph-
ical and cultural settings.'*™” Systematic reviews assessing
the effects of text messaging on isolated cardiovascular
risk factors have shown benefits including smoking cessa-
tion,16 weight loss,17 diabetes'® and medication adher-
ence in chronic disease.' Importantly, most studies have
focused on single risk factor control and there is evidence
that programmes targeting multiple risk factors may be
more effective and more cost-effective than treatment
decisions based on individual risk factor targets.'' *’
However, text messaging for multiple risk factor control
in the primary prevention setting has not been exten-
sively assessed.

There is some evidence demonstrating the impact of
text message-based prevention programmes on multiple
risk factor control in secondary prevention.'' * The
Tobacco, Exercise and Diet Messages (TEXT ME) study
demonstrated in a single-centre randomised controlled
trial (RCT) that multiple cardiovascular risk factors
could be targeted and impacted by a programme of text
messages that addressed secondary prevention of CVD
in patients with coronary heart disease. Specifically, it
demonstrated that more people in the intervention
group achieved four or more out of five risk factor targets
(smoking cessation, LDL-C <77 mg/dL, blood pressure
<140/90 mm Hg, regular physical activity and body mass
index (BMI) <25 kg/mQ) compared with control (RR
2.8, 95% CI 1.95 to 4.02, p<0.001).*" Similar findings

have also been demonstrated in a recent multicentre
RCT from China (the Cardiovascular Health and Text
Messaging (CHAT) trial) again targeting a secondary
prevention cohort. The CHAT trial'* showed that a text
message-based prevention programme resulted in more
participants achieving three or more guideline-based
risk factor targets (RR 1.2, 95% CI 1.1 to 1.3, p=0.004),
despite no significant changes in individual risk factor
control including their primary outcome of blood pres-
sure. This highlights the importance of designing studies
with the primary outcome addressing multiple risk factors
to achieve cardiovascular risk reduction.

There have been limited (two) RCTs**% demonstrating
the effectiveness of text message-based approaches
targeting multiple cardiovascular risk factors in a primary
prevention setting, and no RCTs on smartphone-based
interventions."" The largest delivered a 12-month inter-
vention consisting of both text messages and phone
calls (frequency varied between once per month and
once per week) to 589 Chinese workers. This showed a
reduction in blood pressure, BMI, fasting blood sugar
level, waist-to-hip ratio and total cholesterol for the inter-
vention group at 12 months compared with baseline.
However, there was no difference in total CVD risk score
at 12 months compared with baseline.”” The second study
delivered a 6-month programme to Asian adults living in
Canada via either SMS (delivered weekly) or email (deliv-
ered every two weeks) decided by participant choice—
less than 8% of participants chose SMS.** There was no
significant difference in overall myocardial infarction
risk scores between intervention and control groups at
12-month follow-up. These studies were heterogeneous
in frequency of delivery and level of interaction, and used
mixed modalities (eg, SMS and email) 22 Thus, it is diffi-
cult to draw conclusions and we need trials showing how
patients interact with these interventions in order to opti-
mise future mHealth interventions, and evaluate whether
these digital health interventions would be effective in a
primary prevention cohort, which may be more difficult
to engage. Patients who have been referred to an outpa-
tient cardiology service for assessment of chest pain®* *
and calculation of a cardiovascular risk score are more
likely to be engaged with primary prevention strategies
such as lifestyle changes and medication adherence.’

The primary objective of the TextMe2 study is to
determine the impact of a programme of text messages
on multiple modifiable cardiovascular risk factors, in
moderate-high absolute cardiovascular risk individuals
who have been referred to outpatient cardiology services
for chest pain but without documented coronary artery
disease (CAD) (ie, primary prevention cohort). In addi-
tion, this study will look at the effect of such a programme
on quality of life, health literacy, medication adherence
and depression/anxiety scores. We wanted to: (1) examine
if mHealth interventions used in a secondary prevention
setting can be applied in primary prevention setting
with good effect, (2) provide an alternative and scalable
primary prevention strategy, (3) identify opportunities

2

Klimis H, et al. BMJ Open 2020;10:¢036767. doi:10.1136/bmjopen-2020-036767



A
Participant eligibility

* Referred to outpatient clinic for chest pain

® 10-year Absolute Cardiovascular Risk Score > 10%

* NO documented CAD*

* Have an active mobile telephone and read English

Baseline data collection

® Collection of baseline data including biomedical risk factors,
lifestyle and psychosocial questionnaires

Enrolment and baseline assessment

Randomisation (n=246)

o Collection of baseline data including biomedical risk factors,
lifestyle and psychosocial questionnaires

e Computer-generated randomisation sequence with uniform
1:1 allocation

e I

Intervention (n=123) Control (n=123)

* Text messaging programme over 6
months plus standard care

 Standard care for lifestyle change and
medications

Intervention

Follow up at 6 months

® Face-to-face visits at 6 months

o Risk factors assessed by clinical research assistant blinded to treatment allocation
* SMS program terminates at 6 months for treatment arm

® Acceptability/follow-up questionnaire completed by both arms at 6 months

Follow-up and analysis

Figure 1 Study design and flow. CAD, coronary artery
disease; SMS, short messaging service.

for delivering primary prevention programmes at the
clinical interface in order to improve engagement with
such programmes, and (4) examine participant rating
systems for individual text messages to explore whether
messaging can be optimised in the future with such rating
systems.

METHODS AND ANALYSIS

Design

TextMe2 is a single-blind RCT with 6 months’ follow-up
evaluating a text message-based primary prevention
programme compared with usual care (in a 1:1 allocation
ratio) in people at moderate-high absolute cardiovascular
risk from a rapid access cardiology clinic (RACC) on the
primary outcome of change in the proportion of patients
who have three or more wuncontrolled modifiable risk
factors (figure 1). The TextMe2 programme will deliver
multiple weekly text messages providing support, motiva-
tion and education on cardiac prevention.

Study setting

This single-site study will be conducted at a large Austra-
lian tertiary referral centre that serves an ethnically,
culturally and socioeconomically diverse population.
Participants will be recruited from an RACC that is colo-
cated within the hospital and previously described.”** In
brief, RACCs provide early assessment and management
of low to intermediate-risk chest pain including cardiovas-
cular risk assessment.

Study population

Participants will be identified from patients referred to
the RACC for chest pain at a large quaternary hospital in
Sydney, Australia. Patients will be eligible if they are adult
(=18 years), have a moderate-high cardiovascular risk
(210% 10-year risk) and do not have a history of coronary
heart disease. Absolute cardiovascular risk will be esti-
mated using a clinical tool based on the Framingham risk
equation and optimised for an Australian population—
the Australian absolute CVD risk calculator.”® * This tool
provides a 5-year risk, and the value doubled to estimate
10-year risk.

Patients will be excluded if they do not have an active
mobile phone, are unable to read English and if they have
documented CAD at the time of recruitment (defined
as prior myocardial infarction, coronary artery bypass
grafting, percutaneous coronary intervention, 50% or
greater stenosis in at least one major epicardial vessel
on invasive coronary angiography), or unable to provide
informed consent.

Randomisation and blinding

Randomisation will occur via a computerised rando-
misation programme that will be accessed through a
secure web interface by study staff with username and
password. The randomisation programme is concealed
from research staff involved in patient recruitment. The
random allocation sequence will be in a 1:1 allocation
ratio with block sizes of 4, 6 and 8. To maintain blinding
of study personnel, patients will be informed of their allo-
cation in a text message sent after leaving RACC. Prior
to any follow-up appointments, patients will also receive
a text message to ask them not to reveal their allocation
status to study personnel or clinicians.

Intervention

Participants will be randomly allocated to either control
(standard care group) or intervention (TextMe2 group).
The TextMe2 intervention group will receive standard
care (as described below) in addition to four text messages
delivered each week over a 6-month period. The content
of the text messages will focus on lifestyle modification
and medication adherence.

Usual care group
The control group will receive standard care including
face-to-face lifestyle advice and pharmacotherapy as
prescribed in the RACC and as determined by their
usual doctors for the duration of the study. Participants
in this group will receive two messages only—a welcome
message after randomisation and an exit message at the
conclusion of the study thanking them for their involve-
ment and reminding them that they will be contacted
for a follow-up assessment and to not reveal their group
allocation. Participants in this group will not receive any
educational texts.

Trained research personnel blinded to the group allo-
cation will conduct assessments at baseline and 6 months
with face-to-face interviews.
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TextMe2 message bank development and delivery

The text message intervention builds on our previous
work in developing text message-based interventions
from the TEXT ME study.® * The key considerations
used to design the text message structure and content
have previously been published.”* In brief, this involved
a multiphase process including: (1) drafting and refine-
ment of messages based on behaviour change tech-
niques, national guidelines and expert review including
academics and clinicians, (2) message refinement based
on consumer feedback, and (3) software development
and pilot testing.”

The TextMe2 message bank was developed for five
topics: diet, physical activity, smoking, general cardio-
vascular health and medication adherence (box 1).
Each patient will receive 100 educational messages over
a 26-week period (four each week plus an entry and
exit message). The majority of text messages providing
information and support on lifestyle modification and
medication adherence are from the TEXT ME®* and
TEXT messages to improve MEDication adherence and
Secondary prevention (TEXTMEDS)”' studies. Addition-
ally, each participant will be prompted to rate every text
message (except the entry and exit messages) they receive
throughout the duration of the programme on a Likert
scale between 1 (low) and 5 (best) (box 1). Participant’s
rating on the rating system will not affect the messages
they receive. Future iterations may be used to further
customise future programmes.

The TEXT ME and TEXTMEDS message banks were
reviewed (164 and 192 messages, respectively) and the
TextMe2 message bank refined for a primary preven-
tion cohort (figure 2). Messages specific to a secondary
prevention cohort (15 messages), messages containing
reference to programmes no longer existing and dupli-
cates were removed. For example, ‘Hi usually it’s safe to
start mild exercise early after a heart event but if you are
unsure ask your Dr or hospital cardiac rehab unit’ and
‘Don’t forget to keep taking aspirin. It reduces the risk
of further heart attacks after the first one by about 25%,
that’s 1 in 4 chance’ are specific to a secondary preven-
tion cohort and thus removed. Existing messages were
edited to reflect updated guidelines/trends or links to
external resources. The Heart Foundation of Australia
resources were reviewed, and 50 new messages devel-
oped.” ¥ Given the increasing ubiquity of smartphones,
messages were enhanced with links to external resources
embedded within the texts with the final message bank
including 6 weblinks to pictures, 7 video weblinks and 27
weblinks to additional reading material. All hyperlinks
were changed to a shortened URL (uniform resource
locator). Participant responses from TEXTMEDS” were
reviewed and suggestions were incorporated into the
editing of existing messages (grammatical or spelling
errors) and new messages included which reflect advice
on alcohol consumption.

All new text messages underwent both expert (clin-
ical academic, cardiologist and physiotherapist) and

Box1 Examples of messages sent to the TextMe2
intervention group

General cardiovascular health

» Health professionals recommend 2 or less alcoholic drinks a day is
ok, but less alcohol is recommended if you have high blood pres-
sure, liver disease, diabetes, or if obese. Visit https://bit.ly/2CF1Rom
to learn more. Please rate me 1 (low) to 5 (best).

» Hi [pref_name], has your doctor checked and discussed your cho-
lesterol levels with you recently? These need regular review. Watch
https://bit.ly/1AhJbWz to find out why. Please rate me 1 (low) to 5
(best).

» Did you know on average 22 Australians die from a heart attack
each day? This is equivalent to 1 death from a heart attack every 66
minutes. Please rate me 1 (low) to 5 (best).

Diet

» [pref_name], salt s listed as sodium on food packaging. Visit https://
bit.ly/2txSM9v to check if you eat more than the recommended 4 g
per day. Please rate me 1 (low) to 5 (best).

» The biggest proportion of your meal should be cooked vegetables or
salad. Fill more than half of your plate with these foods [pref_name].
Visit https://bit.ly/2A9p9R0 for a guide. Please rate me 1 (low) to 5
(best).

» Make a few swaps when eating out. Swap a heavy to light meal
option, eg, order tomato-based vs a cream-based pasta sauce or
choose grilled over fried. Please rate me 1 (low) to 5 (best).

Physical activity

» [pref_name], have you got a pedometer or activity tracker? 10 000
steps is the recommended daily step target for healthy adults. Visit
https://bit.ly/2n69Hia to help you. Please rate me 1 (low) to 5 (best).

» Hi [pref_name], regular exercise can improve your blood pressure
& cholesterol. Visit https://bit.ly/2CKXrMU to learn more. Please rate
me 1 (low) to 5 (best).

» Hi [pref_name], did you exercise today? Visit https:/bit.ly/2F1ELtP
to help get you motivated. Please rate me 1 (low) to 5 (best).

Smoking

» [pref_name], check out the website www.icanquit.com.au for tips
& to track your progress when quitting smoking. Did you like this
message? Please reply with a rating from 1 to 5 stars.

» Hi [pref_name], smoking increases the risk of heart disease by up
to 6 times. Watch https://bit.ly/2Nr3sFz to find out more. Please rate
me 1 (low) to 5 (best).

» The Heart Foundation does not support using e-cigarettes. It’s better
to stop smoking altogether. Visit https://bit.ly/2yjSdVW to find out
more. Please rate me 1 (low) to 5 (best).

Medication adherence

» Hi [pref_name], remember to take your medicines each day as rec-
ommended by your doctor or pharmacist. Visit https://bit.ly/2BT7K-
wT for tips. Please rate me 1 (low) to 5 (best).

» Hi [pref_name], are you still taking your medications every day?
Keep it up! Visit https://bit.ly/2BYP66v for interesting facts. Please
rate me 1 (low) to 5 (best).

» Hi [pref_name], did you know taking blood pressure and cholesterol
medicines can halve your risk of a heart attack? Please rate me 1
(low) to 5 (best).

consumer review (adults of various sociodemographic
backgrounds)—three reviewers in each group. Expert
reviewers were asked to answer on a Likert scale of 1-5
whether: (1) they felt the content of the message aligned
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TEXT ME message
bank reviewed

Duplicates and 15
messages based on
secondary for
prevention TextMe2
principles removed l

164 messages
50 new messages

TEXTMEDS
message bank
reviewed

Consumer and
expert review of
new TextMe2
messages

l

Final TextMe2
message bank with
rating prompt
applied

192 messages

204 messages

* 9 weblinks

« 2 video links 26 new messages 31 modified
« 2 picture links messages

Physical activity General CVD Diet Smoking

© 1 activity tracker knowledge * 1o0n eggs © 1 0n e-cigarettes

3 general * 4 on recognising * lonsalt o 1 on link with o 5 video links
physical activity signs of a heart * 1 0n water heart disease o 4 picture links

7 non weight attack * 1on saturated * 4Text
bearing texts © 1on diabetes fats information

© 1 on blood * 3 onalcohol modified to
pressure reflect changing

2 on cholesterol practice

* 2 Text language
altered

1 email added
* 19 weblinks

Figure 2 TextMe2 message bank development. CVD,
cardiovascular disease; TEXT ME, Tobacco, Exercise and
Diet Messages; TEXTMEDS, TEXT messages to improve
MEDication adherence and Secondary prevention.

with current guidelines, and (2) the message is likely to
be helpful to their patients. Any messages with a mean
rating less than 4 were either edited or removed. Addi-
tionally, we asked expert reviewers to rate the likely level
of health literacy required, and messages rated as very
high health literacy were reworded. Consumers were
asked to answer on a Likert scale of 1-5 whether: (1) the
message was easy to understand, and (2) the information
provided was useful. Any messages rated less than 4 were
either edited or removed.

The final TextMe2 message bank included 204 text
messages in total (200 educational messages and four
entry and exit messages). Each participant will receive 100
educational messages (of which 25 have links to educa-
tional resources) over a 26-week period in addition to an
entry and exit message. Messages will be sent four times
per week from Monday to Friday between 09:00 and 17:00.
The messages are drawn from four modules and across
five topics (see table 1) each containing 25 messages: (1)
general, (2) nutrition, (3) physical activity, (4) smoking
alternating with (5) medication adherence. These will be
delivered randomly within each module such that each
week one message will be delivered from each module.
The order of modules delivered each week will also be
random. By the end of the programme all messages would
have been delivered once only. The programme is semi-
personalised such that vegetarian participants will receive
diet messages for a vegetarian cohort; physical activity
messages will be tailored depending on level of physical
capacity (full activity, unable to weight-bear or unable to
exercise); smokers will receive text messages regarding
smoking cessation; participants taking cardiometabolic

Table 1 TextMe2 message modules

General cardiovascular

Module 1 knowledge 9 weblinks
Module 2a Standard diet 4 weblinks
Module 2b Vegetarian diet 4 weblinks
Module 3a Capable of full physical 7 weblinks
activity
Module 3b Non-weight-bearing 7 weblinks
activity only
Module 3c Unable to exercise 7 weblinks
Module 4a Current smoker 3 weblinks
Module 4b Taking cardiometabolic 2 weblinks
medications
Module 4c Non-smoker 3 weblinks
Module 4d Not taking 2 weblinks
cardiometabolic
medications

medications will receive messages regarding medication
adherence. Participants unable to exercise, non-smokers
and those not taking cardiometabolic medications will
receive generally cardiovascular texts instead. Messages
will include the participants’ preferred name and no
message will be repeated. Study participants will not be
encouraged to reply to text messages other than being
prompted to rate every educational message they receive.
However, replies will be monitored, and any questions
asked from participants will be addressed by study staff.

Message delivery will be managed by computerised
mHealth software (TextQStream, Python V.3.6 using
Pycap V.1.02 library) as previously used.’ Research Elec-
tronic Data Capture (REDCap)g5 % will be used as a user
interface to manage message delivery and customisation
(smoking status, vegetarian or not vegetarian, physical
activity ability and whether taking cardiometabolic medi-
cations). The REDCap user interface will keep a log of all
messages sent to each study participant. The messaging
engine will send messages to any Australian phone
network at no cost to the participant and at a cost to the
study. Data exports will be compliant with privacy legis-
lation and centrally managed by Western Sydney Local
Health District. There will be no access to data by any
third party.

Study outcomes and data collection
Patients will be followed up at 6 months with a face-to-face
interview with a researcher who will be blinded to treat-
ment allocation. The primary outcome (table 2) is per
cent change in the proportion of patients who have three
or more uncontrolled modifiable risk factors (LDL-C >2.0
mmol/L, systolic blood pressure >140 mm Hg, BMI >24.9
kg/m®, physical activity (less than the equivalent of 150
min of moderate intensity each week), current smoker).
Secondary outcomes are changes in single biomed-
ical risk factors, behavioural risk factors, quality of life,
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Table 2 Primary and secondary outcomes

Primary » Per cent change in the proportion of patients who have three or more out of five uncontrolled modifiable risk
factors (LDL-C >2.0 mmol/L, systolic blood pressure >140 mm Hg, BMI >24.9, physical activity (less than the
equivalent of 150 min of moderate intensity each week), current smoker)

Secondary Fasting LDL-C

BMI and waist circumference
Change in HbA1c (for those with diabetes)

Cardiovascular health literacy**

VVVVVVVYVVYVYVYYVYY

Systolic blood pressure (average of two readings)

Global Physical Activity Questionnaire (GPAQ) and time spent in different domains®®

Self-reported smoking rate (cigarettes per day in last 7 days) and quit attempts (if relevant)

Servings of vegetables and fruits consumed each day (self-report of portions consumed in last 7 days)
Quality of life as assessed by the EQ-5D-5L Health Survey*’

Depression score as assessed by Patient Health Questionnaire-9 (PHQ-9
Generalized Anxiety Disorder 7-item (GAD-7) score*

)41

Cardiometabolic medication adherence—self-reported
Hospital readmissions/representations (self-report, medical records)

BMI, body mass index; HbA1c, glycosylated haemoglobin; LDL-C, low-density lipoprotein-cholesterol.

depression/anxiety scores, medication adherence,
cardiovascular health literacy and hospital readmissions/
representations (table 2). Waist circumference will be
assessed according to sex (high risk is >102 ¢cm in men
and >88 cm in women). Guideline recommendation
of vegetable and fruit intake is 25 serves and 22 serves,
respectively. Recommended levels of exercising defined
as the equivalent of 150 min of moderate-intensity exer-
cise each week.” Glycosylated haemoglobin (HbAlc) will
be recorded at the 6 months’ follow-up and mean values
calculated. The diagnosis of new diabetes will be made if
two consecutive HbAlc levels measured at baseline are
26.5%, two consecutive baseline fasting plasma glucose
levels are 7.0 mmol /L or if both the baseline HbAlc and
fasting plasma glucose are above their diagnostic thresh-
olds as per current Australian recommendations.”™ The
Global Physical Activity Questionnaire comprises 16 ques-
tions, was developed by WHO and collects information
across four domains (activity at work, travel to and from
places, recreation and sedentary behaviour).” Quality of
life will be measured using the EQ-5D-5L. developed by
the EuroQol Group in 2009,* depression via the Patient
Health Questionnaire-9*' and anxiety via the General-
ized Anxiety Disorder 7-item scale.*” Health literacy will
be assessed at baseline using the BRIEF Health Literacy™
survey, and cardiovascular health literacy assessed at 6
months using a survey previously developed and peer
reviewed (table 3).*" An endpoint adjudication process
will be implemented and includes a review of medical
records for major cardiovascular events, hospital admis-
sions and deaths. Serious adverse events will be collected
by the investigator throughout the duration of the study
and reported to the project management committee and
to ethics as per local guidelines. Multiple attempts will
be made to contact participants to optimise follow-up
including contacting their regular doctors.

Study data will be collected and managed using REDCap
electronic data capture tools hosted at the University

of Sydney.” * REDCap is a secure, web-based software
platform designed to support data capture for research
studies, providing (1) an intuitive interface for validated
data capture; (2) audit trails for tracking data manipula-
tion and export procedures; (3) automated export proce-
dures for seamless data downloads to common statistical
packages; and (4) procedures for data integration and
interoperability with external sources.

Statistical considerations

Analysis will be according to the intention-to-treat prin-
ciple. Characteristics will be compared between the two
groups using independent t-tests for continuous variables
(LDL-C, systolic blood pressure, BMI, waist circumfer-
ence, HbAlc, quality of life scores, health literacy) or XQ
tests for categorical variables (comparing proportions,
smoking status, medication adherence, diet, physical
activity, hospital readmissions and cardiac events). Mann-
Whitney U tests will be used where data are not normally
distributed. A significance level of 5% will be used. A full
statistical analysis plan will be finalised prior to database
lock.

Sample size calculation

During a 12-month enrolment period, based on our
current referrals of moderate to high-risk patients
without documented CAD (as defined by an absolute
cardiovascular risk?® #’ of greater than or equal to 10%),
and allowing for 10% loss to follow-up as per TEXT ME,*
our estimated possible sample size would be 246. Using
existing local control data® we found that 62% of a
primary prevention cohort attending an outpatient cardi-
ology clinic had three or more risk factors. We estimated
that with 90% power and two-sided o at 0.05, a sample
size of 246 (123 in each group) would be able to detect a
33% decrease in the proportion of people with three or
more uncontrolled modifiable risk factors.
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Table 3 Data collection

Data collected Assessment Baseline 6 months

Australian Absolute Framingham risk equation optimised for an Australian population.?®?”

Cardiovascular Risk Score

LDL-cholesterol, HDL- Fasting blood sample. v/ v/

cholesterol, total cholesterol,

triglycerides

Blood pressure Average of two resting, sitting digital recordings. 4 v

Body measurements Weight, height, waist circumference. v v/

Presence or control of HbA1c, fasting blood sugar level. v 7

diabetes

Smoking quantity, quit Self-report. v/ Ve

attempts

Medication adherence Self-report of use over last 7 and 30 days. V

Diet Self-report of fruit and vegetable serving consumption over last 7 v v
days.

Physical activity Global Physical Activity Questionnaire (GPAQ).* 4 4

Health literacy BRIEF Health Literacy.*® Mean score. v/

Cardiovascular health literacy Cardiovascular knowledge survey.** Mean score. v

Quality of life EQ-5D-5L Health Survey.* v/

Depressive symptoms Patient Health Questionnaire-9 (PHQ-9).*' Mean score and proportion. v

Anxiety symptoms Generalized Anxiety Disorder 7-item (GAD-7) score.* Mean score and v
proportion.

Cardiovascular events Hospital admission with chest pain, congestive heart failure, non-fatal v
AMI, CV death. Self-report and hospital records.

Use of other health services GP and specialist services, community services, allied health. Self- V4
report.

Evaluation of text messages Qualitative survey assessing text message suitability (intervention 7
only).

AMI, acute myocardial infarction; CV, cardiovascular ; GP, general practitioner; HbA1c, glycosylated haemoglobin; HDL, high-density

lipoprotein; LDL, low-density lipoprotein.

The first patient was recruited on 3 June 2019 with esti-
mated study completion by 28 December 2020.

Process evaluation

For process measures, an electronic log will be auto-
matically kept assessing the time messages are deliv-
ered and the status of the delivery (ie, delivered or not
delivered). Additionally, a log will be kept of responses
received from participants and when participants
contact the study team including the reason for contact
and the method used. A ‘screening log’ of reasons for
non-participation will be kept for those ineligible or
who decline to participate.

To examine the acceptability and feasibility of TextMe2,
all participants in the intervention group at the 6-month
follow-up period will be asked to complete a structured
questionnaire of a series of Likert responses about their
experiences of being sent health text messages. Questions
will address the understanding and tolerability of the text
messages, asking which the participants liked or disliked,
perceived utility and intrusiveness. Engagement with

TextMe2 will be assessed by asking participants if they
felt the text messages motivated them to change their
lifestyle, helped remind them to take their medications
and whether they rated the text messages as requested.
In addition, we will ask the proportion of messages that
were read and whether messages were shown to family/
friends and/or forwarded. Finally, the proportion of
patients responding to messages with a rating will be used
as a marker of overall engagement.

Patient and public involvement

The majority of text messages have previously been
tested and assessed for acceptability in the TEXT
ME?' and TEXTMEDS®' trials. Patient feedbacks from
these studies were used to modify message content for
TextMe2. Additionally, three patients and three health-
care professionals (allied health, clinical academic and
cardiologist) were surveyed prior to study initiation to
critically review new messages included in TextMe2 as
detailed above.
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ETHICS AND DISSEMINATION
The study will be administered at Westmead Hospital
with the design and conduct overseen by a project
management committee (authors) from The University
of Sydney’s Westmead Applied Research Centre. This
committee has expertise in large-scale clinical trials,
qualitative research and clinical CVD management. This
study will adhere to the National Health and Medical
Research Council ethical guidelines for human research.
Ethics approval for this study has been obtained from the
Western Sydney Local Health Network Human Research
Ethics Committee (HREC/17/WMEAD/186). Written
informed consent will be obtained from all enrolled
participants (refer to online supplementary material 1).
Results of this study will be presented at national and
international meetings and published in a scientific
journal. Participants will not be individually notified
regarding the results of the study.

DISCUSSION

TextMe2 will generate reliable data about the effective-
ness of an entirely text message-based intervention as a
potential primary prevention solution to control multiple
cardiovascular risk factors among those at moderate to
high cardiovascular risk. It will also provide information on
implementation of such a programme in a primary preven-
tion patient population. An mHealth solution such as this
can provide scalable but semicustomised primary preven-
tion support that could extend the reach and effectiveness
of primary prevention programmes, but the challenge
is maintaining user engagement. By employing a rating
system with each message delivered, TextMe2 will also
provide new evidence as to the characteristics of messages
that are preferred by different participants and thus help
further individualise future mHealth programmes poten-
tially improving engagement.

We have previously demonstrated that text message-
based prevention programmes are effective and cost-
effective in CVD secondary prevention.'” Additionally, text
message-based digital health interventions are easily auto-
mated and have the potential to bridge healthcare access
gaps across different settings and evidence also supports
their use in low-income countries and geographically
isolated communities.'>° Thus, if TextMe?2 is found to be
effective in a primary prevention setting, there is potential
for scalability to improve CVD prevention at a population
level. For instance, the Be He@lthy, Be Mobile initiative
jointly founded by the WHO and the International Tele-
communication Union helps governments across low,
middle and high-income countries to introduce evidence-
based mHealth services within government frameworks to
manage non-communicable diseases and their risk factors
including tobacco smoking and diabetes.” Additionally,
the SmokefreeTXT* governmentsupported programme
has been integrated nationally within the USA following
strong evidence supporting the use of text messages for
smoking cessation.

Better preventive care in individuals with moderate-high
absolute cardiovascular risk will decrease incident cases of
CVD and thus healthcare service utilisation and associated
costs. Yet optimising engagement with current preventive
strategies in this population is challenging. The delivery
of text message-based programmes in combination with
cardiovascular risk assessment at the clinical interface
can motivate and empower patients to self-care and make
healthy behaviour change.

This study has some limitations. Smoking cessation, diet,
physical activity and medication adherence are assessed
using self-report. However, self-report is the simplest, most
inexpensive and most relevant way to assess lifestyle risk
factors in the clinic setting. We acknowledge that a 6-month
period is a short-term follow-up and the study is single site
and has a small sample size; however, TextMe2 will provide
preliminary data essential to design larger multicentre trials
with longer follow-up.
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