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Abstract

Background: Acute coronary syndrome, including acute myocardial infarction (AMI), is one of the leading causes for
hospitalization, with AMI 30-day readmission rates around 20%. Supporting patient information needs and increasing adherence
to recommended self-management behaviors during transition from hospital to home has the potential to improve patient outcomes.
Text messages have been effective in other interventions and may be suitable to provide support to patients during this transition
period.

Objective: The goal of this study is to pilot test a text messaging intervention program (Txt2Prevent) that supports acute coronary
syndrome patients for 60 days postdischarge. The primary objective is to compare self-management, as measured by the Health
Education Impact Questionnaire, between patients receiving only usual care versus those who receive usual care plus the
Txt2Prevent intervention. The secondary objectives are to compare medication adherence, health-related quality of life, self-efficacy,
health care resource use (and associated costs), all-cause and cardiovascular disease (CVD) readmission, and all-cause and CVD
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mortality rates between the 2 groups. The third objective is to assess acceptability of the text messaging intervention and feasibility
of the study protocol.

Methods: This is a randomized controlled trial with blinding of outcome assessors. The Txt2Prevent program includes automated
text messages to patients about standard follow-up care, general self-management, and healthy living. The content of the text
messages was informed by and developed based on interviews with patients, discharge materials, theoretical domains of behavior,
and a clinical advisory group composed of patients, clinicians, and researchers. We will recruit 76 consecutive cardiac in-patients
with acute coronary syndrome who are treated with either medical management or percutaneous coronary intervention from a
hospital in Vancouver, Canada.

Results: Assessments at baseline will include measures for demographic information, self-management, health-related quality
of life, and self-efficacy. Assessments at follow-up will include medication adherence, readmissions, health care resource use,
and mortality in addition to the reassessment of baseline measures. Baseline assessments are done in-person while follow-up
assessments are completed through a combination of mailed packages and phone calls. Semistructured interviews with participants
will also be performed to better understand participant experiences managing their condition and with the text messages.

Conclusions: This study will determine preliminary efficacy, feasibility, and acceptability of the Txt2Prevent program to support
acute coronary syndrome patients in the transition to home following hospital discharge. The results of this study will be used to
inform a larger trial.

Trial Registration: ClinicalTrials.gov NCT02336919; https://clinicaltrials.gov/ct2/show/NCT02336919 (Archived by WebCite
at http://www.webcitation.org/6qMjEqo6O)

(JMIR Res Protoc 2017;6(5):e91) doi: 10.2196/resprot.6968
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Introduction

Background
Cardiovascular disease (CVD) is one of the leading causes for
hospitalization and death in Western countries [1,2]. Acute
coronary syndrome (ACS) includes the diagnoses of acute
myocardial infarction (AMI) and unstable angina. AMIs are the
second most common reason for inpatient admissions in Canada
(excluding giving birth), with over 60,000 cases [3] while ACS
was the primary or secondary cause of over 1.1 million unique
hospital admissions in the United States in 2010 [4].
Approximately 60% of these admissions were due to AMIs,
making AMIs a leading cause for inpatient admissions [4,5].
The initial period following discharge is the highest risk for
readmission, with 14% of AMI patients having an urgent
readmission within 15 days of discharge and 20% of patients
being readmitted by 30 days [6]. In the United States,
Dharmarajan et al [7] found that AMI patients’ daily change in
risk of readmission has declined by 95% by day 38
postdischarge. In Canada, the median days until readmission in
ACS patients was 23 (interquartile range: 5 to 41 days) [8].
Readmissions are of concern because of the impact on patient
quality of life [9] and the cost to the health care system, which
has been estimated at $1 billion in the United States in 2013
[10,11].

Patients have several challenges during the transition period
after discharge that can influence readmissions, including lack
of support, potentially preventable adverse events, and patient
inability to perform self-management behaviors [12,13,14].
During the transition period, patients report feeling
overwhelmed, uncertain, and alone with physical or mental
setbacks [12,15]. Patients may be confused about the
information they received in the hospital [15] and may want

more information once they are home because being informed
often provides reassurance [12]. Additionally, up to 23% of
patients may experience adverse events after discharge, such
as adverse drug events or therapeutic error, of which half may
be preventable or ameliorable [13]. Having better transitional
care could help to identify or prevent these errors. Following
hospital discharge, ACS patients also must become independent
with new self-management responsibilities [12,16].
Self-management is the concept that people with chronic illness,
such as CVD, must live with and manage their disease on a
daily basis, which includes engaging in healthy behaviors to
control or reduce the impact of their disease, communicating
effectively with health professionals and caregivers, and
managing physical and emotional challenges [17]. Meta-analyses
have found chronic disease self-management programs have
been associated with reduced hospital use (particularly in CVD
and respiratory patients) [18], improvements in health behaviors
such as aerobic exercise, cognitive symptom management, and
communication with physicians [19], improvements in health
outcomes such as glycemic control in diabetes patients and
blood pressure reductions in hypertension patients [20,21], and
increased quality of life and self-efficacy [22,20].
Self-management for ACS patients includes recommended
behavioral changes (eg, smoking cessation, exercise, and
adhering to a healthy diet) and taking their medications as
prescribed. Despite this knowledge, research shows that many
patients continue with unhealthy behaviors. In one study, 30
days after discharge, 35% of smokers continued to smoke and
29% of patients do not adhere to physical activity and diet
recommendations [14]. The authors found nonadherence to
smoking, diet, and exercise behavioral recommendations is
associated with a 3.8-fold increased risk of myocardial
infarction, stroke, or death at 6 months postdischarge [14].
Another study reported that within the first 7 days after
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discharge, 23% of cardiac medication prescriptions were not
filled despite the association between medication adherence and
reduced mortality [23]. Therefore, providing continuing support
post–hospital discharge has the potential to affect several key
factors of post-ACS management, including medication
adherence, lifestyle changes, and adverse events, which in turn
can impact patient experiences and outcomes.

Text messaging technology presents an opportunity to help
support patients during the hospital-to-home transition. Mobile
phone ownership has increased from 65% in 2004 to 92% in
2015 in the United States [24]. While mobile phone ownership
is higher in younger demographics, 78% of adults ages 65 and
older own a mobile phone [24], and 80% of mobile phone
owners send or receive text messages making it one of the most
commonly used features [25]. Text messages can provide
information to patients in a manageable amount at the
appropriate time point in their recovery. Messages can include
reminders and prompts to engage in the recommended
postdischarge behaviors. Messages are inexpensive to send and
receive, and automated delivery systems do not require a
significant amount of staff time to maintain. Additional benefits
are that messages may be stored on the device to be accessed
multiple times and do not require both the sender and the
receiver to be available at the same time, such as with a standard
phone call. Text messages also have a wide geographic reach,
ensuring that patients do not have to travel to receive the
information. In previous text messaging studies with patients
with or at risk for CVD, there have been improvements in
self-management behaviors, such as medication adherence [26],
and increased leisure, physical activity, and walking [27]. Text
message interventions have also contributed to improvements
in cardiac risk factors including lowering LDL cholesterol and
systolic blood pressure [28]. Additionally, a systematic review
of text messaging studies in diabetes patients found improved
scores on measures for self-management capacity [29]. The
studies in a CVD population did not target the
hospital-to-community transition period, so it is worth
investigating the potential for text messaging to support CVD
patients as they transition from hospital to home.

Study Objectives
The aim of this pilot study is to test a 1-way text messaging
intervention program (Txt2Prevent) composed of 48 messages
that supports ACS patients for 60 days after their hospital
discharge in a single-blinded randomized controlled trial. The
objectives are as follows:

1. To compare self-management between participants
receiving usual care versus participants receiving usual care
plus the Txt2Prevent program as measured by the Health

Education Impact Questionnaire (heiQ). The heiQ assesses
proximal outcomes of self-management and patient
education programs [30].

2. To compare health-related quality of life, medication
adherence, self-efficacy, all-cause and
cardiovascular-related hospital readmissions and mortality
rates, and health care resource use (and associated costs)
between participants receiving usual care versus those
receiving usual care plus the Txt2Prevent program.

3. To assess the acceptability of the text messaging
intervention program according to patient participants and
the feasibility of the study protocol for study staff.

We hypothesize that the Txt2Prevent group will have improved
self-management compared with usual care. This paper describes
the research protocol for the pilot study [ClinicalTrials.gov
NCT02336919] in accordance with the Consolidated Standards
of Reporting Trials (CONSORT) eHealth checklist [31].

Methods

Overview
The Txt2Prevent project is a mixed methods, single-blinded
randomized controlled trial with a parallel group design.
Participants will be randomized to receive either usual care or
usual care plus 1-way text messaging for the first 60 days
postdischarge from the hospital (Txt2Prevent).

Setting, Participants, and Recruitment
Participants will be recruited from the provincial heart center
located in a tertiary care hospital in Vancouver, British
Columbia, Canada. This hospital serves patients from across
the province, including the local metropolitan area as well as
urban and rural areas. Consecutive patients admitted for ACS,
as identified by clinical staff, will be screened for eligibility
(see Figure 1). ACS patients whose treatment is a coronary
artery bypass graft will be excluded as they have different
recovery guidelines than medical management or percutaneous
coronary intervention patients due to the more invasive nature
of the procedure. Those who are eligible and interested will
provide written, informed consent. The consent process will
occur in person at the hospital. If the patient is discharged before
it is possible for the research assistant to complete the written
consent process, the patient may provide their phone number
to study staff so they can complete an oral consent process over
the phone within 7 days of discharge. The research assistant
will also explain and give the participant a 1-page sheet outlining
the study process and study contact information while the
participant is still in the hospital or over the phone (including
sending a copy through email or mail).
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Figure 1. Study design and flow (ACS: acute coronary syndrome, CVD: cardiovascular disease).

Sample Size
A convenience sample of 76 participants will be enrolled in the
study. This sample size is based on the feasibility of recruitment
over a 6-month time period and is not determined in order to
be able to detect between-group differences. Approximately
750 unique ACS patients were discharged from the target
hospital during the 2012/2013 fiscal year. In a preliminary
feasibility survey of patients, 14 of 28 had mobile phones with
texting capabilities. Assuming 40% are eligible and 50% agree
to participate [32], we expect approximately 76 patients will
agree to participate over 6 months of recruiting.

Randomization
After discharge and once the baseline assessment has been
completed, participants will be randomized to receive either
usual care or usual care plus the 60-day text messaging program
(Txt2Prevent) using a 1:1 allocation ratio. To minimize bias,

randomization will be conducted by a research assistant who is
not involved in either the recruitment or data collection phases.
This research assistant will use a Web-based randomization
service developed through an independent research center. To
ensure balance between the groups, the randomization will be
stratified by sex and use block randomization with variable
block sizes. The randomization research assistant will register
participants for the TxT2Prevent intervention, when appropriate,
and then contact all participants by phone to inform them of
their group assignment. The start date for participants in the
Txt2Prevent program will be documented. A letter will also be
sent to all study participants’ primary care providers informing
them that their patient has been enrolled in the study. Primary
care providers will be identified by the participant. The primary
care providers’ addresses will be obtained online from the
registry maintained by the provincial licensing and regulatory
body for physicians. Participants will be told to contact the
research assistant who performs the randomization during the
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course of the study if they have any questions. Participants will
be aware that the text messaging program is the intervention of
interest as it is being compared to usual care.

Study Design

Intervention
The intervention group will receive a total of 48 health-related
text messages: 1 per day for the first 36 days, then 1 every other
day for days 37 to 60 (Table 1). The text messaging program
will begin the day after the participant is discharged from the
hospital or, if the participant has already been discharged,
immediately after the baseline questionnaires are completed.
Some of the messages are time sensitive regarding their recovery
(eg, the recommended timeframe to see their primary care
provider after discharge), while others are general healthy living
texts. Participants randomized to the intervention group will be
registered through our secured, password-protected text
messaging administrative website. We will input what time of
day to send the message based on the participant’s preference
and indicate whether they should be in the smoking (“current
smoker” or “quit within the past 6 months”) or nonsmoking
stream. These streams have 2 different text messages where
current smokers are provided with cessation information while
nonsmokers are encouraged to remain smoke-free and to avoid
second-hand smoke. The text message delivery will be
automated, and each text message will cost $0.0075 to send.

We will be able to confirm if the text messages are delivered
but not whether the text messages were opened and read. Some
of the text messages contain URL links and phone numbers for
resources that are accessible province-wide. The URL links are
converted to a bit.ly link to make them shorter and to allow us
to monitor how many times the links were accessed. After the
initial sign-up, study staff involvement will only be required if
the participant is readmitted to the hospital. Participants who
are readmitted will have their text messages paused until
discharge for all readmissions. Those participants readmitted
for ACS will be restarted from the day 1 text message when
discharged. Participants are instructed about the process to
inform us of any readmittances at the time of consent, when we
inform them of their group assignment, and in 3 text messages
throughout the text messaging program. The text message is a
1-way communication; if a participant responds to the text, they
will receive an automated message saying that incoming text
messages are not monitored regularly. Participants receive a
1-page information sheet with instructions about the text
messaging program. Participants will be able to request to stop

receiving the text messages by speaking to the randomization
assistant over the phone.

An advisory committee (consisting of cardiologists, a general
practitioner, a community pharmacist, a cardiac nurse specialist,
patient-users, a programmer, a benefits evaluation specialist
from a federally funded, nonprofit digital health organization,
and academic researchers) developed the messages based on 6
guiding principles. Messages had to be (1) based on clinical
evidence, (2) consistent with the hospital’s current discharge
instructions, (3) general enough to apply to a range of patients
with the target condition, (4) within a 160-character limit to be
compatible with older mobile phones, (5) at a grade 8 reading
level, and (6) cocreated with patients to be acceptable. The
advisory committee identified important themes to include such
as the timing of the standard appointments (all ACS patients
discharged from the recruitment hospital are recommended to
visit their general practitioner within 2 weeks and cardiologist
within 6 weeks), psychosocial needs (including depression,
stress, anger, and social support), diet, physical activity,
medication information, and recovery guidelines (eg, returning
to work, driving, and resuming sexual activity). The intervention
incorporates social marketing principles such as formative
research about the target audience’s perspective and emphasis
on appropriate communication channels and messages [33].
Instead of conforming to a single one of the many branded
theories of behavior change, the intervention reflects a set of
cross-cutting theoretical domains; the themes in the messages
relate to concerns about knowledge, skills, roles and identity,
beliefs about capabilities (eg, self-efficacy), beliefs about
consequences, motivation, attention and decision processes (eg,
cues to action such as reminders), environmental context and
resources, social influences, emotion, and action plans [34].

The advisory committee drafted and revised messages based
on the guiding principles, identified themes, current discharge
materials, and interviews conducted with 4 discharged CVD
patients (1 man and 3 women; ages 36-71 years). Revisions
addressed the wording, timing, and order of the messages as
well as reviewing and including any absent topics that were
believed to be important based on the advisory committee’s
experiences. After the advisory committee approved the
messages, 2 focus groups (totaling 7 participants with coronary
artery disease; 5 women and 2 men) were held with participants
of a cardiac rehabilitation program to assess the appropriateness
and acceptability of the messages. After further minor revisions
to address the findings from the focus groups, the patient
members of the clinical advisory committee pilot-tested the text
messages by receiving them for 60 days.
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Table 1. Examples of the text messages developed. All messages start with “T2P:” to indicate the source .

Example text messageTopic

T2P: Make an appointment to see your family doctor within 2 weeks of leaving the hospital. If you need a doctor,
try the tool at: http://bit.ly/findaMD. (Day 2)

Appointment reminders

T2P: Not smoking is one of the most important things you can do for your health. For quitting resources, check out:
http://bit.ly/quitnow.bc. (Day 8)

Smoking cessation

T2P: Resuming sex: a general guide is that if you can go up a flight of stairs without symptoms, it is probably safe
to restart sexual activities. (Day 14)

Recovery guidelines

T2P: It is common to feel sad or depressed after a heart attack or being in the hospital. If you feel this way for 2+
weeks, contact your doctor. (Day 16)

Psychosocial

T2P: Have you done something physically active today? If you have questions, call the Physical Activity Line at 1-
877-725-1149 or talk to your doctor. (Day 21)

Physical activity

T2P: Bring a list of your medications to your appointment when you see your doctor. You can get copies from your
pharmacist. (Day 9)

Medication reminders

Usual Care
The usual care group will not receive text messages. During
hospitalization, these participants will typically receive an
education session from a nurse prior to discharge as well as
being provided with printed educational materials. The
participant is informed that they should see their general
practitioner within 2 weeks, their cardiologist within 6 weeks,
and are recommended to join a cardiac rehabilitation program.
The follow-up appointment with the cardiologist and the referral
to cardiac rehabilitation may be scheduled while the participant
is in the hospital, but they generally have to schedule the
appointment with their general practitioner themselves. If they
wish to join any additional programs, they must seek these out
or learn about them from their health care professionals.

Study Outcomes
The primary outcome is the change in self-management between
the 2 groups as measured by the heiQ. The heiQ comprises 40
questions and measures 8 domains that are indicators of effective
self-management programs: positive and active engagement in
life (5 questions), health-directed behavior (4 questions), skill
and technique acquisition (4 questions), constructive attitudes
and approaches (5 questions), self-monitoring and insight (6
questions), health service navigation (5 questions), social
integration and support (5 questions), and emotional well-being
(6 questions). Items are scored on a Likert scale from 1 to 4.
The heiQ was developed using item response theory and
structural equation modeling and the subscales have acceptable
to high internal consistency (Cronbach alphas ranging from
.70-.86, depending on the domain) [30]. The heiQ has been used
in a broad range of patient education programs including ehealth
settings and with CVD patients [35]. The heiQ will be measured
at both the baseline and follow-up sessions.

Secondary outcomes are health-related quality of life, cardiac
self-efficacy, medication adherence, health care resource use,
hospital readmissions, and mortality. Health-related quality of
life will be measured by the EQ-5D-5L, a measure of health
status developed by the EuroQol Group that comprises 5
dimensions (mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression; 1 item per dimension) with each item
having 5 levels of response [36]. The Canadian EQ-5D-5L
scoring algorithm will be used to value the health state

descriptions reported by study participants [37]. Cardiac
self-efficacy will be measured through a modified Sullivan
Cardiac Self-Efficacy scale. The original scale has 13 items and
is composed of 2 factors, control symptoms and maintain
function. Responses are on a 5-point Likert scale where a higher
number indicates more confidence. It has high internal
consistency (Cronbach alphas of .90 and .87 for the 2 scales,
respectively) and good convergent and discriminant validity
when compared with other distress and disability scales [38].
The modified version combines 2 questions about symptoms
and adds additional questions about diet and emotional distress.
Medication adherence will be measured with the 8-item
medication adherence scale developed by Morisky et al
[39,40,41]. This medication adherence scale has good internal
consistency (Cronbach alpha = .83) and reliability when assessed
in a hypertensive population [39]. It has good sensitivity (93%)
and moderate specificity (53%) [39]. Health care resource use
over the 60-day follow-up period (ie, visits to health care
practitioners, visits to a hospital, use of phone health services,
cardiac rehabilitation program participation, out-of-pocket
expenses, and medication use) will be self-reported by all study
participants in a structured format using a questionnaire
developed by the research team [42]. Self-report resource use
questionnaires provide an efficient method of collecting
information in the absence of routine data sources [42,43].
Although reliance on self-reported health care resource use may
be regarded as a limitation, the 60-day follow-up period in this
study is significantly shorter than timeframes that have been
used extensively in economic evaluations performed alongside
clinical trials. Hospital readmissions will be assessed through
self-report and medical records. Mortality will be assessed
through medical records. The EQ-5D-5L and cardiac
self-efficacy scale will be measured both at baseline and
follow-up while medication adherence and health care resource
use will be measured only at follow-up.

The study’s third objective is to assess the acceptability of the
text messaging intervention program and to describe the
feasibility of the study protocol. Acceptance of the text
messaging intervention will be assessed by measuring participant
satisfaction with the program using 2 5-point Likert items as
well as through semistructured interviews with intervention
group participants about their experiences with the text
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messages. During the semistructured interviews, we will explore
aspects of the text messaging program that were felt to be
beneficial and aspects that were considered less beneficial and
could be improved. To assess feasibility, we will track
recruitment rates, follow-up rates, and questionnaire completion
rates. We will also evaluate the randomization process, the text
message delivery system, and the data collection process by
asking research staff to keep a log of barriers and challenges.
Study staff will be asked to document in writing their
perceptions of the acceptability and feasibility of the program
along with any other feedback they wish to provide.

Statistical Analyses
As this is a pilot study, we are not statistically powered to detect
the magnitude of differences we will be looking for in the full
trial. Nevertheless, we will undertake similar analyses to those
we will use in the full trial and regard them as exploratory in
nature. First, descriptive statistics will be used to characterize
the sample. All variables will be analyzed for their distribution,
and relevant transformations will be applied if distributions are
nonnormal. For the primary outcome, change from baseline
heiQ scores will be analyzed using multiple linear regression,
using the intent to treat principle. The dependent variable will
be the change from baseline heiQ scores while the independent
variables will be group assignment, age, sex, and any clinically
relevant baseline factors identified. Change in health-related
quality of life and self-efficacy questionnaire scores and
differences in medication adherence scores will be modeled in
the same method as the primary outcome. Predictors of hospital
readmissions and mortality will be analyzed with logistic
regression while a survival analysis will be used to evaluate the
time until event between the 2 groups using a Cox proportional
hazards regression. Group assignment, age, and sex will be a
priori covariates. Clinically relevant differences in baseline
factors will be included as covariates in the models. Missing
values will be addressed as per the guidelines provided with the
questionnaires. SPSS (IBM Corp) will be used for statistical
analysis. Statistical significance will be set at P<.05.

An economic evaluation will also be performed alongside the
pilot trial, utilizing EQ-5D-5L and health care resource use data
collected during the 60-day follow-up period. A
cost-consequence analysis framework will be used as the base
case economic evaluation [44,45] where resource use (and
associated costs) and outcomes (eg, quality-adjusted life years
[QALYs] generated from EQ-5D-5L responses) within the 2
study groups are listed, separately, in a disaggregated format.
This type of evaluation makes no attempt to combine costs and
effects into a single outcome measure (such as a cost-per-QALY
ratio) and has particular value in aiding transparency. Canadian
guidelines for the conduct and reporting of economic evaluations
will be followed; publication of updated Canadian guidelines
is expected in early 2017 [46].

Assessments

Baseline Assessment
When possible, the baseline assessment will be done as a
face-to-face session prior to hospital discharge. In situations
where the baseline assessment cannot be completed prior to

discharge, it will be completed by phone or through an online
survey within 7 days of discharge. The assessment will consist
of the heiQ, EQ-5D-5L, and Cardiac Self-Efficacy
questionnaires. Participants will also be asked demographic
questions (age, sex, marital status, geographic location,
employment status, education, and household income) and
questions about their mobile phone (frequency of use, texting
frequency, need for help or support, confidence in using, type
of mobile phone, and ownership). Medical history (reason for
admission, comorbidities, previous cardiac events, and smoking
status) will also be obtained through a combination of self-report
and medical record review. Trained assessors will be blinded
as randomization will not occur until after the baseline
assessment.

Follow-up Assessment
At 60 days following randomization, all participants will be
contacted to complete a follow-up assessment. The assessment
will consist of the readministration of the heiQ, EQ-5D-5L, and
modified Cardiac Self-Efficacy Scale. Additionally, the Morisky
Medication Adherence Scale (MMAS), health care resource
use and smoking status questionnaire, and the readmissions and
mortality assessment will be completed. All readmission events
per participant will be recorded. The health care resource use
questionnaire will be administered over the phone, while the
other questionnaires (heiQ, EQ-5D-5L, Cardiac Self-Efficacy
Scale, and MMAS) will be sent by surface mail, along with a
$20 gift card. If the participant is unable or unwilling to
complete the questionnaires by mail or phone or is unresponsive
to our attempts at mail or phone contact, they will have the
option to complete the questionnaires via an online survey. An
approved online version of the EQ-5D-5L will be used (approval
from the EuroQol Group), while the other outcome measures
will be adapted to an online survey format and tested for user
friendliness. The method for assessment will be documented in
the study database. If the participant cannot be contacted, we
will attempt to recontact every 3 to 5 days by using phone, mail,
and email contact information. Participants will be considered
lost to follow-up if the follow-up session is not completed within
6 weeks after the 60 days following randomization.

Participants who are randomized to the Txt2Prevent group will
also be invited to participate in a semistructured phone interview
after completion of the 60-day follow-up. Interviews are
expected to be approximately 30 minutes and will be done at a
different time than the follow-up assessments in order to avoid
a lengthy phone call. Interview participants will be selected to
cover a range of characteristics to represent the sample of study
participants (eg, male/female, rural/urban, and different age
groups). Participants will be asked to share their experiences of
living with and managing their condition as well as their views
on the text messaging program (eg, “Can you tell me about how
you have managed your heart condition over the past 2 months?”
and “Has the text messaging program impacted your life over
the past 2 months? If so, how?”). Questions to evaluate the text
messages will ask about the clarity, tone, and frequency of the
messages; the duration of the program; what topics were the
least or most helpful; and what proportion of messages they
read. Interviews will be recorded and transcribed verbatim and
analyzed through a general inductive approach [47]. Through
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an iterative process, categories and themes will be created by
detailed reading and line-by-line coding. Interviews will
continue until theme saturation occurs [48]. NVivo (QSR
International) software will be used for qualitative analysis. The
findings from the interviews will be valuable in providing the
context for the quantitative findings and for assessing the
acceptability of the intervention.

Results

Ethics and institutional approval have been obtained from the
Providence Health Care Research Ethics Board and Simon
Fraser University’s Office of Research Ethics. Study staff have
been hired and trained. Recruitment started in June 2015 and
was completed by December 2016, with data collection being
completed by January 2017.

Discussion

Summary
This study aims to evaluate whether a text messaging program
can help support patients with ACS after their discharge from
hospital. A randomized controlled pilot trial with semistructured
interviews will be used to determine preliminary efficacy,
feasibility, and acceptability. Although previous studies have
looked at text messaging in CVD patients, no known studies
have evaluated the use of text messages among patients with
ACS during the hospital-to-community transition period, which
is a high-risk time for readmission [6].

Study Considerations
The Txt2Prevent study is an exploratory pilot study to assess
preliminary efficacy, acceptability, and feasibility of a text
messaging program to improve self-care and management in
ACS patients after discharge, which leads to several study
considerations. First, due to the nature of the intervention, the
participants are not blinded. Additionally, it is difficult to create
a suitable attention control, so the intervention group is being
compared to usual care. Second, we are unable to objectively
determine adherence or even if participants read the messages;
however, we will ask participants about their experiences in
semistructured interviews. Third, several of the outcomes are
self-reported, which may introduce bias; however, the study
will use common and validated measures.

Conclusion
The Txt2Prevent study is a novel project to determine if text
messaging can support ACS patients in the critical period
immediately after discharge. We intend to use the results of the
study to inform a larger clinical trial. If effective, the
Txt2Prevent program has the potential to be translated into
practice and be scaled up and implemented in clinical settings.
Implementing the program on a larger scale is likely to be
feasible because the program requires limited human resources
and text messages are low cost. The study will contribute to our
understanding of mHealth in health services research and will
inform future studies on the use of text messaging to support
ACS patients as they transition from hospital to home.

Acknowledgments
The study received funding from the Canadian Institutes of Health Research (CIHR) through a Catalyst Grant for eHealth
Innovations (application number 316822). SAL holds the Pfizer/Heart and Stroke Foundation Chair in Cardiovascular Research
Prevention at St. Paul’s Hospital, Vancouver, Canada. ESR received a Canada Graduate Scholarships–Master’s Program from
CIHR. BMS received CIHR and Michael Smith Foundation for Health Research (MSFHR) postdoctoral fellowships. MHM holds
a MSFHR Scholarship and a CIHR Embedded Clinician Researcher Salary Award. HGCVS receives funding from CIHR and
the Ontario Ministry of Health and Long-Term Care’s Health System Research Fund. We acknowledge Mr Daniel Sheinin who
was involved in the software development, the EuroQol Group for their support with the online questionnaire of the EQ-5D-5L,
and members of the clinical advisory committee, including Ms Alyson Hagan-Johnson and Mr Leon Jung.

Use of the MMAS is protected by US copyright laws. Permission for use is required. A license agreement is available from
Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of Community Health Sciences, University of California Los
Angeles School of Public Health, 650 Charles E Young Drive South, Los Angeles, CA 90095-1772.

Conflicts of Interest
None declared.

Multimedia Appendix 1
CIHR Peer Review.

[PDF File (Adobe PDF File), 345KB-Multimedia Appendix 1]

Multimedia Appendix 2
CONSORT EHEALTH Check List.

[PDF File (Adobe PDF File), 576KB-Multimedia Appendix 2]

References

JMIR Res Protoc 2017 | vol. 6 | iss. 5 | e91 | p. 8http://www.researchprotocols.org/2017/5/e91/
(page number not for citation purposes)

Ross et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v6i5e91_app1.pdf&filename=f5ee409ee5521762a1de67ea1f5f59b2.pdf
https://jmir.org/api/download?alt_name=resprot_v6i5e91_app1.pdf&filename=f5ee409ee5521762a1de67ea1f5f59b2.pdf
https://jmir.org/api/download?alt_name=resprot_v6i5e91_app2.pdf&filename=b88de95bcca742f9fc5bfd59745a3ede.pdf
https://jmir.org/api/download?alt_name=resprot_v6i5e91_app2.pdf&filename=b88de95bcca742f9fc5bfd59745a3ede.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/


1. Public Health Agency of Canada. Tracking Heart Disease. 2009. URL: http://www.phac-aspc.gc.ca/publicat/2009/cvd-avc/
pdf/cvd-avs-2009-eng.pdf [accessed 2017-05-08] [WebCite Cache ID 6qJqyp9K0]

2. Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman M, American Heart Association Statistics Committee
and Stroke Statistics Subcommittee. Heart disease and stroke statistics—2015 update: a report from the American Heart
Association. Circulation 2015 Jan 27;131(4):e29-e322 [FREE Full text] [doi: 10.1161/CIR.0000000000000152] [Medline:
25520374]

3. Canadian Institute for Health Information. A snapshot of health care in Canada as demonstrated by top 10 lists, 2011. 2012.
URL: https://secure.cihi.ca/free_products/Top10ReportEN-Web.pdf [accessed 2017-03-24] [WebCite Cache ID 6pD6OZryo]

4. Writing Group Members, Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, American Heart Association Statistics
Committee. Heart disease and stroke statistics—2016 update: a report from the American Heart Association. Circulation
2016 Jan 26;133(4):e38-e360. [doi: 10.1161/CIR.0000000000000350] [Medline: 26673558]

5. Elixhauser A, Owens P. Reasons for being admitted to the hospital through the emergency department: statistical brief #2.
Healthcare cost and utilization project (HCUP). Rockville: Agency for Healthcare Research and Quality; 2003. URL: http:/
/www.hcup-us.ahrq.gov/reports/statbriefs/sb2.pdf [accessed 2016-11-10] [WebCite Cache ID 6lvSQULWn]

6. Dharmarajan K, Hsieh AF, Lin Z, Bueno H, Ross JS, Horwitz LI, et al. Diagnoses and timing of 30-day readmissions after
hospitalization for heart failure, acute myocardial infarction, or pneumonia. JAMA 2013 Jan 23;309(4):355-363 [FREE
Full text] [doi: 10.1001/jama.2012.216476] [Medline: 23340637]

7. Dharmarajan K, Hsieh AF, Kulkarni VT, Lin Z, Ross JS, Horwitz LI, et al. Trajectories of risk after hospitalization for
heart failure, acute myocardial infarction, or pneumonia: retrospective cohort study. BMJ 2015 Feb 05;350 [FREE Full
text] [Medline: 25656852]

8. Southern DA, Ngo J, Martin B, Galbraith PD, Knudtson ML, Ghali WA, et al. Characterizing types of readmission after
acute coronary syndrome hospitalization: implications for quality reporting. J Am Heart Assoc 2014 Sep 18;3(5):e001046
[FREE Full text] [doi: 10.1161/JAHA.114.001046] [Medline: 25237046]

9. Maddox TM, Reid KJ, Rumsfeld JS, Spertus JA. One-year health status outcomes of unstable angina versus myocardial
infarction: a prospective, observational cohort study of ACS survivors. BMC Cardiovasc Disord 2007 Sep 12;7:28 [FREE
Full text] [doi: 10.1186/1471-2261-7-28] [Medline: 17850662]

10. Fingar K, Washington R. Trends in hospital readmissions for four high-volume conditions—2013: statistical brief #196.
Healthcare cost and utilization project. Rockville: Agency for Healthcare Research and Quality; 2009. URL: https://www.
hcup-us.ahrq.gov/reports/statbriefs/sb196-Readmissions-Trends-High-Volume-Conditions.jsp [accessed 2016-11-10]
[WebCite Cache ID 6pD7vYKvZ]

11. Canadian Institute for Health Information. All-cause readmission to acute care and return to the emergency department.
2012. URL: https://secure.cihi.ca/free_products/Readmission_to_acutecare_en.pdf) [accessed 2017-05-08] [WebCite Cache
ID 6qJrgBZxI]

12. Decker C, Garavalia L, Chen C, Buchanan DM, Nugent K, Shipman A, et al. Acute myocardial infarction patients' information
needs over the course of treatment and recovery. J Cardiovasc Nurs 2007;22(6):459-465. [doi:
10.1097/01.JCN.0000297391.11324.0f] [Medline: 18090186]

13. Forster AJ, Clark HD, Menard A, Dupuis N, Chernish R, Chandok N, et al. Adverse events among medical patients after
discharge from hospital. CMAJ 2004 Feb 3;170(3):345-349 [FREE Full text] [Medline: 14757670]

14. Chow CK, Jolly S, Rao-Melacini P, Fox KA, Anand SS, Yusuf S. Association of diet, exercise, and smoking modification
with risk of early cardiovascular events after acute coronary syndromes. Circulation 2010 Feb 16;121(6):750-758 [FREE
Full text] [doi: 10.1161/CIRCULATIONAHA.109.891523] [Medline: 20124123]

15. Hanssen TA, Nordrehaug JE, Hanestad BR. A qualitative study of the information needs of acute myocardial infarction
patients, and their preferences for follow-up contact after discharge. Eur J Cardiovasc Nurs 2005 Mar;4(1):37-44. [doi:
10.1016/j.ejcnurse.2004.11.001] [Medline: 15718191]

16. Kripalani S, Jackson AT, Schnipper JL, Coleman EA. Promoting effective transitions of care at hospital discharge: a review
of key issues for hospitalists. J Hosp Med 2007 Sep;2(5):314-323. [doi: 10.1002/jhm.228] [Medline: 17935242]

17. Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J. Self-management approaches for people with chronic conditions:
a review. Patient Educ Couns 2002;48(2):177-187. [Medline: 12401421]

18. Panagioti M, Richardson G, Small N, Murray E, Rogers A, Kennedy A, et al. Self-management support interventions to
reduce health care utilisation without compromising outcomes: a systematic review and meta-analysis. BMC Health Serv
Res 2014;14:356 [FREE Full text] [doi: 10.1186/1472-6963-14-356] [Medline: 25164529]

19. Brady TJ, Murphy L, O'Colmain BJ, Beauchesne D, Daniels B, Greenberg M, et al. A meta-analysis of health status, health
behaviors, and healthcare utilization outcomes of the Chronic Disease Self-Management Program. Prev Chronic Dis
2013;10:120112 [FREE Full text] [doi: 10.5888/pcd10.120112] [Medline: 23327828]

20. Steinsbekk A, Rygg L, Lisulo M, Rise MB, Fretheim A. Group based diabetes self-management education compared to
routine treatment for people with type 2 diabetes mellitus. A systematic review with meta-analysis. BMC Health Serv Res
2012;12:213 [FREE Full text] [doi: 10.1186/1472-6963-12-213] [Medline: 22824531]

21. Chodosh J, Morton SC, Mojica W, Maglione M, Suttorp MJ, Hilton L, et al. Meta-analysis: chronic disease self-management
programs for older adults. Ann Intern Med 2005 Sep 20;143(6):427-438. [Medline: 16172441]

JMIR Res Protoc 2017 | vol. 6 | iss. 5 | e91 | p. 9http://www.researchprotocols.org/2017/5/e91/
(page number not for citation purposes)

Ross et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.phac-aspc.gc.ca/publicat/2009/cvd-avc/pdf/cvd-avs-2009-eng.pdf
http://www.phac-aspc.gc.ca/publicat/2009/cvd-avc/pdf/cvd-avs-2009-eng.pdf
http://www.webcitation.org/

                                            6qJqyp9K0
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=25520374
http://dx.doi.org/10.1161/CIR.0000000000000152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25520374&dopt=Abstract
https://secure.cihi.ca/free_products/Top10ReportEN-Web.pdf
http://www.webcitation.org/

                                            6pD6OZryo
http://dx.doi.org/10.1161/CIR.0000000000000350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26673558&dopt=Abstract
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb2.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb2.pdf
http://www.webcitation.org/

                                            6lvSQULWn
http://europepmc.org/abstract/MED/23340637
http://europepmc.org/abstract/MED/23340637
http://dx.doi.org/10.1001/jama.2012.216476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23340637&dopt=Abstract
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=25656852
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=25656852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25656852&dopt=Abstract
http://jaha.ahajournals.org/cgi/pmidlookup?view=long&pmid=25237046
http://dx.doi.org/10.1161/JAHA.114.001046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25237046&dopt=Abstract
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/1471-2261-7-28
https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/1471-2261-7-28
http://dx.doi.org/10.1186/1471-2261-7-28
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17850662&dopt=Abstract
https://www.hcup-us.ahrq.gov/reports/statbriefs/sb196-Readmissions-Trends-High-Volume-Conditions.jsp
https://www.hcup-us.ahrq.gov/reports/statbriefs/sb196-Readmissions-Trends-High-Volume-Conditions.jsp
http://www.webcitation.org/

                                            6pD7vYKvZ
https://secure.cihi.ca/free_products/Readmission_to_acutecare_en.pdf
http://www.webcitation.org/

                                            6qJrgBZxI
http://www.webcitation.org/

                                            6qJrgBZxI
http://dx.doi.org/10.1097/01.JCN.0000297391.11324.0f
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18090186&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=14757670
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14757670&dopt=Abstract
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=20124123
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=20124123
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.891523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20124123&dopt=Abstract
http://dx.doi.org/10.1016/j.ejcnurse.2004.11.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15718191&dopt=Abstract
http://dx.doi.org/10.1002/jhm.228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17935242&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12401421&dopt=Abstract
http://www.biomedcentral.com/1472-6963/14/356
http://dx.doi.org/10.1186/1472-6963-14-356
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25164529&dopt=Abstract
https://www.cdc.gov/pcd/issues/2013/12_0112.htm
http://dx.doi.org/10.5888/pcd10.120112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23327828&dopt=Abstract
http://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-12-213
http://dx.doi.org/10.1186/1472-6963-12-213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22824531&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16172441&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


22. Cochran J, Conn VS. Meta-analysis of quality of life outcomes following diabetes self-management training. Diabetes
Educ 2008;34(5):815-823 [FREE Full text] [doi: 10.1177/0145721708323640] [Medline: 18832286]

23. Jackevicius CA, Li P, Tu JV. Prevalence, predictors, and outcomes of primary nonadherence after acute myocardial
infarction. Circulation 2008 Feb 26;117(8):1028-1036 [FREE Full text] [doi: 10.1161/CIRCULATIONAHA.107.706820]
[Medline: 18299512]

24. Anderson M. Technology Device Ownership. Washington: Pew Internet and American Life Project; 2015. URL: http:/
/www.pewinternet.org/files/2015/10/PI_2015-10-29_device-ownership_FINAL.pdf

25. Duggan M. Cell Phone Activities 2013. Washington: Pew Internet and American Life Project; 2013. URL: http://www.
pewinternet.org/files/old-media/Files/Reports/2013/PIP_Cell%20Phone%20Activities%20May%202013.pdf [accessed
2017-03-24] [WebCite Cache ID 6pD8AVRac]

26. Wald DS, Bestwick JP, Raiman L, Brendell R, Wald NJ. Randomised trial of text messaging on adherence to cardiovascular
preventive treatment (INTERACT trial). PLoS One 2014;9(12):e114268 [FREE Full text] [doi: 10.1371/journal.pone.0114268]
[Medline: 25479285]

27. Maddison R, Pfaeffli L, Whittaker R, Stewart R, Kerr A, Jiang Y, et al. A mobile phone intervention increases physical
activity in people with cardiovascular disease: Results from the HEART randomized controlled trial. Eur J Prev Cardiol
2015 Jun;22(6):701-709. [doi: 10.1177/2047487314535076] [Medline: 24817694]

28. Chow CK, Redfern J, Hillis GS, Thakkar J, Santo K, Hackett ML, et al. Effect of lifestyle-focused text messaging on risk
factor modification in patients with coronary heart disease: a randomized clinical trial. JAMA 2015;314(12):1255-1263.
[doi: 10.1001/jama.2015.10945] [Medline: 26393848]

29. de Jongh T, Gurol-Urganci I, Vodopivec-Jamsek V, Car J, Atun R. Mobile phone messaging for facilitating self-management
of long-term illnesses. Cochrane Database Syst Rev 2012;12:CD007459. [doi: 10.1002/14651858.CD007459.pub2] [Medline:
23235644]

30. Osborne RH, Elsworth GR, Whitfield K. The Health Education Impact Questionnaire (heiQ): an outcomes and evaluation
measure for patient education and self-management interventions for people with chronic conditions. Patient Educ Couns
2007 May;66(2):192-201. [doi: 10.1016/j.pec.2006.12.002] [Medline: 17320338]

31. Eysenbach G. CONSORT-EHEALTH: improving and standardizing evaluation reports of Web-based and mobile health
interventions. J Med Internet Res 2011;13(4):e126 [FREE Full text] [doi: 10.2196/jmir.1923] [Medline: 22209829]

32. Heijmans N, van Lieshout J, Wensing M. Improving participation rates by providing choice of participation mode: two
randomized controlled trials. BMC Med Res Methodol 2015 Apr 02;15:29. [doi: 10.1186/s12874-015-0021-2] [Medline:
25886757]

33. Wharf HJ. Navigating through translational research: a social marketing compass. Health Mark Q 2011 Jan;28(1):1-15.
[doi: 10.1080/07359683.2010.495302] [Medline: 21347939]

34. Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to intervention: mapping theoretically derived
behavioural determinants to behaviour change techniques. Appl Psychol 2008;57(4):660-680. [doi:
10.1111/j.1464-0597.2008.00341.x]

35. Osborne RH, Batterham R, Livingston J. The evaluation of chronic disease self-management support across settings: the
international experience of the health education impact questionnaire quality monitoring system. Nurs Clin North Am 2011
Sep;46(3):255-270. [doi: 10.1016/j.cnur.2011.05.010] [Medline: 21791261]

36. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and preliminary testing of the new
five-level version of EQ-5D (EQ-5D-5L). Qual Life Res 2011 Dec;20(10):1727-1736 [FREE Full text] [doi:
10.1007/s11136-011-9903-x] [Medline: 21479777]

37. Xie F, Pullenayegum E, Gaebel K, Bansback N, Bryan S, Ohinmaa A, Canadian EQ-5D-5L Valuation Study Group. A
time trade-off-derived value set of the EQ-5D-5L for Canada. Med Care 2016 Jan;54(1):98-105 [FREE Full text] [doi:
10.1097/MLR.0000000000000447] [Medline: 26492214]

38. Sullivan MD, LaCroix AZ, Russo J, Katon WJ. Self-efficacy and self-reported functional status in coronary heart disease:
a six-month prospective study. Psychosom Med 1998;60(4):473-478. [Medline: 9710293]

39. Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive validity of a medication adherence measure in an outpatient
setting. J Clin Hypertens (Greenwich) 2008 May;10(5):348-354 [FREE Full text] [Medline: 18453793]

40. Krousel-Wood M, Islam T, Webber LS, Re RN, Morisky DE, Muntner P. New medication adherence scale versus pharmacy
fill rates in seniors with hypertension. Am J Manag Care 2009 Jan;15(1):59-66 [FREE Full text] [Medline: 19146365]

41. Morisky DE, DiMatteo MR. Improving the measurement of self-reported medication nonadherence: response to authors.
J Clin Epidemiol 2011 Mar;64(3):255-257 [FREE Full text] [doi: 10.1016/j.jclinepi.2010.09.002] [Medline: 21144706]

42. Ridyard CH, Hughes DA. Development of a database of instruments for resource-use measurement: purpose, feasibility,
and design. Value Health 2012;15(5):650-655 [FREE Full text] [doi: 10.1016/j.jval.2012.03.004] [Medline: 22867773]

43. Ridyard CH, Hughes DA. Taxonomy for methods of resource use measurement. Health Econ 2015 Mar;24(3):372-378.
[doi: 10.1002/hec.3029] [Medline: 24442966]

44. Harwood RH. Economic evaluations of complex services for older people. Age Ageing 2008 Sep;37(5):491-493. [doi:
10.1093/ageing/afn154] [Medline: 18755780]

JMIR Res Protoc 2017 | vol. 6 | iss. 5 | e91 | p. 10http://www.researchprotocols.org/2017/5/e91/
(page number not for citation purposes)

Ross et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://europepmc.org/abstract/MED/18832286
http://dx.doi.org/10.1177/0145721708323640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18832286&dopt=Abstract
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=18299512
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.706820
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18299512&dopt=Abstract
http://www.pewinternet.org/files/2015/10/PI_2015-10-29_device-ownership_FINAL.pdf
http://www.pewinternet.org/files/2015/10/PI_2015-10-29_device-ownership_FINAL.pdf
http://www.pewinternet.org/files/old-media/Files/Reports/2013/PIP_Cell%20Phone%20Activities%20May%202013.pdf
http://www.pewinternet.org/files/old-media/Files/Reports/2013/PIP_Cell%20Phone%20Activities%20May%202013.pdf
http://www.webcitation.org/

                                            6pD8AVRac
http://dx.plos.org/10.1371/journal.pone.0114268
http://dx.doi.org/10.1371/journal.pone.0114268
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25479285&dopt=Abstract
http://dx.doi.org/10.1177/2047487314535076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24817694&dopt=Abstract
http://dx.doi.org/10.1001/jama.2015.10945
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26393848&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD007459.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23235644&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2006.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17320338&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://dx.doi.org/10.1186/s12874-015-0021-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25886757&dopt=Abstract
http://dx.doi.org/10.1080/07359683.2010.495302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21347939&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-0597.2008.00341.x
http://dx.doi.org/10.1016/j.cnur.2011.05.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21791261&dopt=Abstract
http://europepmc.org/abstract/MED/21479777
http://dx.doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21479777&dopt=Abstract
http://europepmc.org/abstract/MED/26492214
http://dx.doi.org/10.1097/MLR.0000000000000447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26492214&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9710293&dopt=Abstract
http://europepmc.org/abstract/MED/18453793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18453793&dopt=Abstract
http://www.ajmc.com/pubMed.php?pii=11024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19146365&dopt=Abstract
http://europepmc.org/abstract/MED/21144706
http://dx.doi.org/10.1016/j.jclinepi.2010.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21144706&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(12)00069-1
http://dx.doi.org/10.1016/j.jval.2012.03.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22867773&dopt=Abstract
http://dx.doi.org/10.1002/hec.3029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24442966&dopt=Abstract
http://dx.doi.org/10.1093/ageing/afn154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18755780&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


45. Mauskopf JA, Paul JE, Grant DM, Stergachis A. The role of cost-consequence analysis in healthcare decision-making.
Pharmacoeconomics 1998 Mar;13(3):277-288. [Medline: 10178653]

46. Guidelines for the Economic Evaluation of Health Technologies, 3rd Edition. Ottawa: Canadian Agency for Drugs and
Technologies in Health; 2006. URL: https://www.cadth.ca/media/pdf/186_EconomicGuidelines_e.pdf [accessed 2017-03-23]
[WebCite Cache ID 6pD8ETiA0]

47. Thomas DR. A general inductive approach for analyzing qualitative evaluation data. Am J Eval 2006 Jun 01;27(2):237-246.
[doi: 10.1177/1098214005283748]

48. Morse JM. The Significance of Saturation. Qual Health Res 1995 May 01;5(2):147-149. [doi: 10.1177/104973239500500201]

Abbreviations
ACS: acute coronary syndrome
AMI: acute myocardial infarction
CIHR: Canadian Institutes of Health Research
CONSORT: Consolidated Standards of Reporting Trials
CVD: cardiovascular disease
heiQ: Health Education Impact Questionnaire
MMAS: Morisky Medication Adherence Scale
MSFHR: Michael Smith Foundation for Health Research
QALY: quality-adjusted life year

Edited by A Keepanasseril; submitted 10.11.16; peer-reviewed by M Murray, S Kara; comments to author 09.01.17; revised version
received 20.02.17; accepted 24.03.17; published 23.05.17

Please cite as:
Ross ES, Sakakibara BM, Mackay MH, Whitehurst DGT, Singer J, Toma M, Corbett KK, Van Spall HGC, Rutherford K, Gheorghiu
B, Code J, Lear SA
The Use of Text Messaging to Improve the Hospital-to-Community Transition in Acute Coronary Syndrome Patients (Txt2Prevent):
Intervention Development and Pilot Randomized Controlled Trial Protocol
JMIR Res Protoc 2017;6(5):e91
URL: http://www.researchprotocols.org/2017/5/e91/
doi: 10.2196/resprot.6968
PMID: 28536088

©Emily S Ross, Brodie M Sakakibara, Martha H Mackay, David GT Whitehurst, Joel Singer, Mustafa Toma, Kitty K Corbett,
Harriette GC Van Spall, Kimberly Rutherford, Bobby Gheorghiu, Jillianne Code, Scott A Lear. Originally published in JMIR
Research Protocols (http://www.researchprotocols.org), 23.05.2017. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Research Protocols, is properly
cited. The complete bibliographic information, a link to the original publication on http://www.researchprotocols.org, as well as
this copyright and license information must be included.

JMIR Res Protoc 2017 | vol. 6 | iss. 5 | e91 | p. 11http://www.researchprotocols.org/2017/5/e91/
(page number not for citation purposes)

Ross et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10178653&dopt=Abstract
https://www.cadth.ca/media/pdf/186_EconomicGuidelines_e.pdf
http://www.webcitation.org/

                                            6pD8ETiA0
http://dx.doi.org/10.1177/1098214005283748
http://dx.doi.org/10.1177/104973239500500201
http://www.researchprotocols.org/2017/5/e91/
http://dx.doi.org/10.2196/resprot.6968
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28536088&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

