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A B S T R A C T

Background

Cardiovascular diseases (CVDs) are the leading cause of death globally, accounting for almost 18 million deaths annually. People with
CVDs have a five times greater chance of suDering a recurrent cardiovascular event than people without known CVDs. Although drug
interventions have been shown to be cost-eDective in reducing the risk of recurrent cardiovascular events, adherence to medication
remains suboptimal. As a scalable and cost-eDective approach, mobile phone text messaging presents an opportunity to convey health
information, deliver electronic reminders, and encourage behaviour change. However, it is uncertain whether text messaging can improve
medication adherence and clinical outcomes. This is an update of a Cochrane review published in 2017.

Objectives

To evaluate the benefits and harms of mobile phone text messaging for improving medication adherence in people with CVDs compared
to usual care.

Search methods

We searched CENTRAL, MEDLINE, Embase, four other databases, and two trial registers. We also checked the reference lists of all primary
included studies and relevant systematic reviews and meta-analyses. The date of the latest search was 30 August 2023.

Selection criteria

We included randomised controlled trials (RCTs) with participants with established arterial occlusive events. We included trials
investigating interventions using short message service (SMS) or multimedia messaging service (MMS) with the aim of improving adherence
to medication for the secondary prevention of cardiovascular events. The comparator was usual care. We excluded cluster-RCTs and quasi-
RCTs.
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Data collection and analysis

We used standard Cochrane methods. Our primary outcomes were medication adherence, fatal cardiovascular events, non-fatal
cardiovascular events, and combined CVD event. Secondary outcomes were low-density lipoprotein cholesterol for the eDect of statins,
blood pressure for antihypertensive drugs, heart rate for the eDect of beta-blockers, urinary 11-dehydrothromboxane B2 for the antiplatelet
eDects of aspirin, adverse eDects, and patient-reported experience. We used GRADE to assess the certainty of the evidence for each
outcome.

Main results

We included 18 RCTs involving a total of 8136 participants with CVDs. We identified 11 new studies in the review update and seven studies
in the previous version of the review. Participants had various CVDs including acute coronary syndrome, coronary heart disease, stroke,
myocardial infarction, and angina. All studies were conducted in middle- and high-income countries, with no studies conducted in low-
income countries. The mean age of participants was 53 to 64 years. Participants were recruited from hospitals or cardiac rehabilitation
facilities. Follow-up ranged from one to 12 months. There was variation in the characteristics of text messages amongst studies (e.g. delivery
method, frequency, theoretical grounding, content used, personalisation, and directionality). The content of text messages varied across
studies, but generally included medication reminders and healthy lifestyle information such as diet, physical activity, and weight loss. Text
messages oDered advice, motivation, social support, and health education to promote behaviour changes and regular medication-taking.

We assessed risk of bias for all studies as high, as all studies had at least one domain at unclear or high risk of bias.

Medication adherence

Due to diDerent evaluation score systems and inconsistent definitions applied for the measurement of medication adherence, we did not
conduct meta-analysis for medication adherence. Ten out of 18 studies showed a beneficial eDect of mobile phone text messaging for
medication adherence compared to usual care, whereas the other eight studies showed either a reduction or no diDerence in medication
adherence with text messaging compared to usual care. Overall, the evidence is very uncertain about the eDects of mobile phone text
messaging for medication adherence when compared to usual care.

Fatal cardiovascular events

Text messaging may have little to no eDect on fatal cardiovascular events compared to usual care (odds ratio 0.83, 95% confidence interval
(CI) 0.47 to 1.45; 4 studies, 1654 participants; low-certainty evidence).

Non-fatal cardiovascular events

We found very low-certainty evidence that text messaging may have little to no eDect on non-fatal cardiovascular events. Two studies
reported non-fatal cardiovascular events, neither of which found evidence of a diDerence between groups.

Combined CVD events

We found very low-certainty evidence that text messaging may have little to no eDect on combined CVD events. Only one study reported
combined CVD events, and did not find evidence of a diDerence between groups.

Low-density lipoprotein cholesterol

Text messaging may have little to no eDect on low-density lipoprotein cholesterol compared to usual care (mean diDerence (MD) −1.79 mg/
dL, 95% CI −4.71 to 1.12; 8 studies, 4983 participants; very low-certainty evidence).

Blood pressure

Text messaging may have little to no eDect on systolic blood pressure (MD −0.93 mmHg, 95% CI −3.55 to 1.69; 8 studies, 5173 participants;
very low-certainty evidence) and diastolic blood pressure (MD −1.00 mmHg, 95% CI −2.49 to 0.50; 5 studies, 3137 participants; very low-
certainty evidence) when compared to usual care.

Heart rate

Text messaging may have little to no eDect on heart rate compared to usual care (MD −0.46 beats per minute, 95% CI −1.74 to 0.82; 4 studies,
2946 participants; very low-certainty evidence).

Authors' conclusions

Due to limited evidence, we are uncertain if text messaging reduces medication adherence, fatal and non-fatal cardiovascular events, and
combined cardiovascular events in people with cardiovascular diseases when compared to usual care. Furthermore, text messaging may
result in little or no eDect on low-density lipoprotein cholesterol, blood pressure, and heart rate compared to usual care. The included
studies were of low methodological quality, and no studies assessed the eDects of text messaging in low-income countries or beyond the
12-month follow-up. Long-term and high-quality randomised trials are needed, particularly in low-income countries.
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Can text message reminders help people with heart disease take their medications regularly?

Key messages

Due to a lack of strong evidence, the benefits of text messaging for medication adherence, fatal cardiovascular events (death from heart
disease), non-fatal cardiovascular events (heart complications or stroke), combined cardiovascular events (death from heart disease, heart
complications, or stroke), cholesterol, blood pressure, and heart rate are unclear.

Larger and well-designed studies are needed to measure the longer-term eDects of text messaging on improving medication adherence in
people with heart disease, particularly in low-income countries.

Why is this review important?

At least 523 million people suDer from heart disease worldwide. Medicines are oPen prescribed to treat the condition. However, the majority
of people do not take the medications they need to keep them from having more heart problems. One possible method to improve
medication-taking behaviours is by using text message-based reminders. Mobile phone text messaging may help people with heart disease
take their medications by sending health information and text reminders to these people. However, it is still unclear whether text messaging
can help people with heart disease take their medications regularly.

What did we want to find out?

We wanted to find out if text messaging was eDective in improving medication adherence in people with heart disease compared to people
who did not receive text messages. We were also interested in the eDects of text messaging on fatal cardiovascular events (death from heart
disease), non-fatal cardiovascular events (heart complications or stroke), combined cardiovascular events (death from heart disease, heart
complications, or stroke), blood pressure, cholesterol, and heart rate.

What did we do?

We searched medical databases for studies looking at the eDects of mobile phone text messaging on medication adherence in people with
heart disease.

What did we find?

We found 18 studies involving 8136 people with heart disease. The studies took place in 11 countries. All studies compared using text
messages to not using text messages.

Main results

All studies took place in middle- and high-income countries, with no studies being performed in low-income countries. People had various
types of heart diseases and were on average 53 to 64 years old. Most people came from hospitals or cardiac rehabilitation facilities.
Studies lasted for one to 12 months. The delivery method and frequency of text messages diDered amongst studies. Some studies sent
text messages customised to patient characteristics and allowed people to reply to the messages. The content of text messages also varied
across studies. Generally, text messages included medication reminders and healthy lifestyle information such as diet, physical activity,
and weight loss.

The studies used diDerent ways of measuring and definitions of medication adherence, which prevented us from combining the findings of
the studies for this outcome. As a result, the combined eDects of text messaging on medication adherence are unknown. Of the 18 included
studies, 10 studies showed that text messaging was eDective in improving medication adherence. The other eight studies showed either
a reduction or no diDerence in medication adherence compared to those people who did not receive text messages. Given that results on
medication adherence diDered across studies, we are not sure if text messaging can improve medication adherence.

We found that text messaging may make little to no diDerence to fatal cardiovascular events (death from heart disease). In addition, we
are very uncertain whether using text messaging can reduce blood pressure, cholesterol, heart rate, non-fatal cardiovascular events (heart
complications or stroke), and combined cardiovascular events (death from heart disease, heart complications, or stroke) compared with
people who did not receive text messages. Two studies reported non-fatal cardiovascular events, with neither study finding evidence of
diDerence between groups. Only one study reported combined cardiovascular events, and found no evidence of a diDerence between
groups.

What are the limitations of the evidence?

Our confidence in the evidence is low to very low. Three main factors reduced our confidence in the evidence. Firstly, the research methods
that the studies used were not of the best quality. It is possible that people in the studies were aware of which treatment they were getting,
which could have influenced the results. Also, not all studies provided data about everything that we were interested in. Secondly, the

Mobile phone text messaging for medication adherence in secondary prevention of cardiovascular disease (Review)
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content and delivery method of text messages diDered across studies. Thirdly, results were very inconsistent across the diDerent studies,
and there were not enough studies to be certain about the results of our outcomes.

How up-to-date is this evidence?

This review updates our previous review. The evidence is current to August 2023.

Mobile phone text messaging for medication adherence in secondary prevention of cardiovascular disease (Review)
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Summary of findings 1.   Mobile phone text messaging compared to usual care for medication adherence in secondary prevention of cardiovascular
disease

Mobile phone text messaging compared to usual care for medication adherence in secondary prevention of cardiovascular disease

Patient or population: people with established arterial occlusive events
Setting: hospital/cardiac rehabilitation facility
Intervention: mobile phone text messaging
Comparison: usual care

Anticipated absolute effectsOutcomes

Risk with usual care Risk with text messaging interven-
tions

Relative effect
(95% CI)

No. of partici-
pants
(studies)

Certainty of the
evidence
(GRADE)

Medication adherence
(self-reported adherence,
questionnaire, tablet
counts, medication event
monitoring systems, phar-
macy prescription data)

Follow-up: range 1 to 12
months

10 out of 18 studies showed a beneficial effect of text messaging on
medication adherence compared to usual care. The other 8 studies
showed that text messaging resulted in either a reduction or no differ-
ence in medication adherence when compared with usual care.

Of the 10 studies showing beneficial effects, 4 studies found that text
messaging improved the proportion of participants who took medica-
tions as prescribed (RR 1.10, RR 1.14, OR 0.43, and OR 0.37, respective-
ly). 3 studies found an improved medication adherence score with text
messaging (MD varied from 0.54 to 1.50). 2 studies found that text mes-
saging reduced the risk of being low adherent (RR 4.09) or non-adherent
(OR 0.34). 1 study found that text messaging improved the percentage
of correct doses taken by 12.0% (P = 0.02) and percentage of prescribed
doses taken on schedule by 9.7% (P = 0.01).

- 8136
(18 RCTs)

⊕⊝⊝⊝

Very lowa,b,c

Study populationFatal cardiovascular
events (percentage of peo-
ple having fatal cardiovas-
cular events)

Follow-up: range 1 to 12
months

36 per 1000 30 per 1000

(17 to 52)

OR 0.83 (0.47 to
1.45)

1654

(4 RCTs)

⊕⊕⊝⊝

Lowa,c

Non-fatal cardiovascular
events (percentage of peo-
ple having non-fatal cardio-
vascular events)

2 studies reported non-fatal cardiovascular events, neither of which re-
ported a difference between groups.

-   ⊕⊝⊝⊝

Very lowa,b,c
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Follow-up: range 1 to 12
months

Combined CVD events (per-
centage of people having
combined CVD events)

Follow-up: range 1 to 12
months

1 study reported combined CVD events and found no difference be-
tween groups.

-   ⊕⊝⊝⊝

Very lowa,b,c

Low-density lipoprotein
cholesterol (mg/dL)

(endpoint low-density
lipoprotein cholesterol
reading)

Follow-up: range 1 to 12
months

The mean low-density lipopro-
tein cholesterol score ranged
across the control groups from
73.47 to 99.3.

The mean low-density lipoprotein
cholesterol score in the intervention
groups was, on average, 1.79 lower
(95% CI −4.71 to 1.12).

- 4983

(8 RCTs)

⊕⊝⊝⊝

Very lowa,b,c

Systolic blood pressure

The mean systolic blood pres-
sure score ranged across the
control groups from 121.0 to
136.0.

The mean systolic blood pressure
score in the intervention groups was,
on average, 0.93 lower (95% CI −3.55
to 1.69).

- 5173

(8 RCTs)

⊕⊝⊝⊝

Very lowa,b,c

Diastolic blood pressure

Blood pressure (mmHg)
(endpoint blood pressure
reading)

Follow-up: range 1 to 12
months

The mean diastolic blood pres-
sure score ranged across the
control groups from72.2 to
84.0.

The mean diastolic blood pressure
score in the intervention groups was,
on average, 1.00 lower (95% CI −2.49
to 0.50).

- 3137

(5 RCTs)

⊕⊝⊝⊝

Very lowa,b,c

Heart rate (beats per
minute) (endpoint heart
rate reading)

Follow-up: range 1 to 12
months

The mean heart rate score
ranged across the control
groups from 67.0 to 69.0.

The mean heart rate score in the in-
tervention groups was, on average,
0.46 lower (95% CI −1.74 to 0.82).

- 2946

(4 RCTs)

⊕⊝⊝⊝

Very lowa,b,c

Abbreviations: CI: confidence interval; CVD: cardiovascular disease; MD: mean difference; OR: odds ratio; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect
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Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

aDowngraded one level for risk of bias: most trials were at unclear or high risk of bias for multiple domains.
bDowngraded one level for inconsistency: trial results included large variations in the degree to which the outcome was aDected, or substantial heterogeneity (e.g. varying
characteristics of the intervention and the comparators, diverse measurement methods, and various definitions of medication adherence).
cDowngraded one level for imprecision: very few events, or wide CIs encompassing intervention benefit and harm.
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Description of the condition

Worldwide, there are an estimated 17.9 million deaths due to
cardiovascular disease (CVD) each year, with over three-quarters of
associated deaths occurring in low- and middle-income countries
(WHO 2023). It is estimated that approximately three times as many
people will suDer non-fatal cardiovascular events, and that each
year 35 million people have an acute coronary or cerebrovascular
event. Worldwide, approximately 523 million people are thought
to have prevalent CVD (Nieuwlaat 2013; Perel 2015; Roth 2020).
This population has a five times greater chance of suDering a new
cardiovascular event than people without known CVD (Kerr 2009).

Description of the intervention

Secondary CVD prevention is defined as health care aimed
at preventing recurrent cardiovascular events in people
diagnosed with CVD (Perel 2015). It is widely recommended
by international guidelines that eDective secondary prevention
strategies for CVD include appropriate treatments with evidence-
based medications and comprehensive management of risk
factors (Taylor 2023). The use of evidence-based medication,
such as antiplatelet therapy, angiotensin-converting enzyme (ACE)
inhibitors/angiotensin receptor blockers (ARBs), beta-blockers, and
statins, has been shown to be a cost-eDective intervention for
the prevention of fatal and non-fatal cardiovascular events in
people with established atherosclerotic cardiovascular diseases
(Perel 2015).

Unfortunately, there is a well-documented knowledge-practice gap
in the implementation of these proven cost-eDective interventions.
For example, the Prospective Urban Rural Epidemiology (PURE)
study reported that in low- and middle-income countries, up to 75%
of people with known CVD are not using even one recommended
medication (Yusuf 2011). Even in high-income countries, adherence
to recommended treatments remains suboptimal. A systematic
review showed that amongst people diagnosed with hypertension,
83.7% of people with uncontrolled blood pressure were not
adherent to their prescribed antihypertensive medications (Abegaz
2017). Adherence to statin medication was low as well, with
approximately 33% to 50% of people discontinuing statin
medication within one year (Bosworth 2018).

It has been shown that a considerable proportion of cardiovascular
events could be attributed to poor adherence to medication,
with 9% of cardiovascular events in Europe attributed to poor
adherence to medication (Chowdhury 2013). It is estimated that
good adherence to medication may be associated with a 20%
lower risk of CVD and a 35% reduction in all-cause mortality
(Chowdhury 2013). This evidence–practice gap might be influenced
by diDerent factors, including health system issues such as lack of
accessibility and aDordability; treatment complexity; or patients'
non-compliance with recommendations (Nieuwlaat 2013).In order
to influence non-compliance, there is a need to develop behaviour
change interventions. However, a Cochrane review showed that
traditional behaviour change interventions to improve medication
adherence are complex and not very eDective, which indicates a
need for convenient and feasible innovations to improve patient
adherence to medication (Nieuwlaat 2014).

The widespread ownership of mobile phones and the possibility
of automation leads to a potential to deliver behaviour change
interventions to large numbers of people at low cost. The global
number of mobile phone subscribers is estimated at 8600 million
(Statista 2022). Even in low- and middle-income countries, the
penetration rate of mobile phones is over 90% (Feroz 2020). As
a basic function of the mobile phone, short message services
(SMS) are increasingly being used worldwide for communications.
There has been an emergence of studies investigating if medication
adherence could be improved by sending messages as reminders
for medication-taking.

How the intervention might work

Mobile phone text messaging has been shown to improve
medication adherence for a variety of conditions, including
HIV, asthma, and mental illness (Dong 2018; Ibeneme 2021;
Simon 2022). The development of messages should follow some
theoretical framework, and text messages should be developed
specifically for the target population and intervention (MacPherson
2021). Text messages as an intervention are relatively cost-eDective
and quick, and do not require that the intended audience search for
information, as it is delivered to them (Willems 2023). Two previous
systematic reviews addressed the question of using mobile phones
for all types of medication adherence (Anglada-Martinez 2015; Park
2014b). The majority of studies included in the reviews found
significant improvement in medication adherence through the use
of text messages.

Previous mixed-methods research has identified three dominant
theoretical frameworks as driving behaviour change (including
medication adherence) resulting from text messaging programmes
for people with CVD. These have been found to include the
Information-Motivation-Behavior Skills Theoretical Model (Fisher
2006), because participants felt motivated and engaged with
the text message programme, it provided advice and skills with
solutions and content was considered credible and meaningful
(Redfern 2016). Social-Cognitive Theory, Bandura 1989, was also
found to influence adherence if social recognition, improved
self-eDicacy, the provision of achievable task-setting suggestions,
practical advice and positive reinforcement were built into
the text message programme (Redfern 2016). Furthermore,
previous qualitative data suggested that, over time, participants
became ‘conditioned’ towards healthy behaviours irrespective
of the specific content of the individual messages received at
a certain time, which aligns with operant condition (Redfern
2016); that is, through repeated presentation of a stimulus
(in this case cardiovascular health-related text messages), the
participants eventually learnt to associate the stimulus with overall
cardiovascular health behaviour and consequently messages
about diet, also resulting in improved medication adherence and
vice versa. In addition, the mechanism of text messaging improving
medication adherence could be attributed to the Behaviour Change
Techniques proposed by the Capability, Opportunity, Motivation-
Behaviour (COM-B) framework, which emphasises that capability,
opportunity, and motivation are three essential components of
behaviour change (MacPherson 2021; Richardson 2019). Overall,
the mechanisms associated with text message programmes
are complex and multidimensional and varied between and
within individuals; however, repeated reminders and positive
reinforcement of healthy behaviours serve to influence attention,
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memory, and decision processes, which also supports medication
adherence as part of the overall programme (Redfern 2016).

Why it is important to do this review

Whilst there is a great deal of enthusiasm for mobile health
(mHealth) interventions amongst researchers and policymakers,
there is still limited evidence for its eDectiveness (Unal 2018).
Systematic reviews have been conducted on adherence to
medications and reported promising results (Anglada-Martinez
2015; Ershad 2016; Park 2014b; Thakkar 2016; Zhao 2019).
The previous version of this review was conducted to evaluate
specifically the eDect of mobile phone text messaging on
medication adherence for secondary CVD prevention and to try to
examine how text messages are created and if SMS are tailored
based on individual patient characteristics (Adler 2017). However,
the eDects of text messaging were inconclusive due to the limited
number of included studies and lack of meta-analysis. It remains
unclear if text messaging can improve medication adherence and
other clinical outcomes (e.g. cardiovascular events, blood pressure,
low-density lipoprotein (LDL) cholesterol, and heart rate). Given
that research evolves rapidly in this area, and the findings of the
previous review could be changed by the new studies recently
published, a review update with introduction of the most recent
evidence is warranted.

O B J E C T I V E S

To evaluate the benefits and harms of mobile phone text messaging
for improving medication adherence in people with cardiovascular
diseases compared to usual care.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We only included randomised controlled trials (RCTs). We excluded
cluster-RCTs because our goal was to focus on interventions aimed
at individuals. We also excluded quasi-RCTs because quasi-RCTs do
not use a full randomisation and limit the study’s ability to conclude
a causal association between an intervention and an outcome. A
quasi-randomised trial is defined as a trial allocating participants
to diDerent groups using a method of allocation that is not truly
random; for example, allocation by date of birth, medical record
number, or the order in which participants were recruited (Reeves
2023).Cross-over trials were eligible for inclusion.

Types of participants

We included participants with established arterial occlusive events,
including coronary artery disease, cerebrovascular artery disease,
peripheral artery disease, and atherosclerotic aortic disease,
for whom antiplatelet, blood pressure-lowering medications,
and lipid-lowering medications are recommended. We included
all studies irrespective of where participants were enrolled
(community or clinic). We excluded mixed-disease populations (e.g.
study participants with either CVDs or other diseases). Established
arterial occlusive events were defined by authors.

Types of interventions

We included trials comparing interventions using short messaging
service (SMS) or multimedia messaging service (MMS) to improve

adherence to medication for the secondary prevention of
cardiovascular events. We compared mobile phone messaging with
usual care. We did not exclude studies based on how the text
messages were developed, or if they were sent one way versus two
ways. We only included trials that included adherence, but we also
included trials of interventions that targeted medication adherence
alongside other lifestyle modifications.

Types of outcome measures

For studies with multiple outcome measurements, we selected the
longest follow-up from each study.

Reporting one or more of the outcomes listed below was not an
inclusion criterion for this review. Where a published report did
not appear to report one of these outcomes, we accessed the trial
protocol and contacted the trial authors to ascertain whether the
outcomes were measured but not reported. Relevant trials that
measured these outcomes but did not report the data, or did not
report the data in a usable format, were included in the review as
part of the narrative.

Primary outcomes

1. Medication adherence (self-reported adherence, questionnaire,
tablet counts, medication event monitoring systems, pharmacy
prescription data).

2. Fatal cardiovascular events (death caused by cardiovascular
events), defined as the proportion of participants with fatal
cardiovascular events.

3. Non-fatal cardiovascular events (coronary heart disease,
revascularisation, stroke), defined as the proportion of
participants with non-fatal cardiovascular events.

4. Combined CVD event (fatal or non-fatal CVD events), defined as
the proportion of participants with a combined CVD event.

Secondary outcomes

1. Low-density lipoprotein (LDL) cholesterol for the eDect of
statins.

2. Blood pressure for antihypertensive drugs (systolic blood
pressure and diastolic blood pressure).

3. Heart rate for the eDect of beta-blockers.

4. Urinary 11-dehydrothromboxane B2 for the antiplatelet eDects
of aspirin.

5. Adverse eDects:
a. self-reported road traDic crashes;

b. repetitive thumb strain.

6. Patient-reported experience (utility, acceptability, and
satisfaction).

Search methods for identification of studies

Electronic searches

We identified relevant studies through systematic searches of the
following bibliographic databases and trial registers on 30 August
2023.

1. Cochrane Central Register of Controlled Trials (CENTRAL; 2023,
Issue 8) in the Cochrane Library (searched 30 August 2023).

2. MEDLINE In-Process & Other Non-Indexed Citations and
MEDLINE Ovid (1946 to 30 August 2023).
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3. Embase Classic and Embase Ovid (1947 to 30 August 2023).

4. Conference Proceedings Citation Index - Science Web of Science
(CPCI-S; Thomson Reuters; 1990 to 30 August 2023).

5. CINAHL Complete EBSCO (Cumulated Index to Nursing and
Allied Health Literature; 1937 to 30 August 2023).

6. Scopus Elsevier (1966 to 30 August 2023).

7. ProQuest Central (1938 to 30 August 2023).

8. ClinicalTrials.gov (www.clinicaltrials.gov;searched 30 August
2023).

9. World Health Organization International Clinical Trials Registry
Platform (WHO ICTRP; apps.who.int/trialsearch; searched 30
August 2023).

The Cochrane sensitivity-maximising RCT filter was applied to
MEDLINE Ovid and adaptations of it to the other databases,
except CENTRAL (Lefebvre 2022). Search strategies are provided in
Appendix 1. We searched all databases from their inception to the
present, and imposed no restrictions on language of publication,
publication date, or publication status.

Searching other resources

We checked the reference lists of all included primary studies
and reviewed relevant systematic reviews and meta-analyses for
additional references (Akinosun 2021; Al-Arkee 2021; Allida 2020;
Bond 2021; Chowdhury 2017; Fuller 2018; Fulton 2017; Gandapur
2016; Kassavou 2018; Tam 2021; Treskes 2018; Unal 2018; Xiong
2018; Zhao 2019).

Data collection and analysis

Selection of studies

We used a dual screening process involving two teams of two review
authors (team 1: MH & CZ; team 2: QT & NH) for study inclusion
and data extraction. Each team was assigned half the number
of total records yielded by the searches to assess for eligibility.
Each review author independently screened the titles and abstracts
for inclusion (therefore, each record was double screened) and
decided to retrieve the full-text copies or to discard them. If there
were any disagreements, the other team arbitrated. We retrieved
the full-text study reports/publications, and all four review authors
independently screened the full texts and identified studies for
inclusion. Any disagreements were resolved by discussion or
through arbitration with the other team if necessary. We identified
and excluded duplicates and collated multiple reports of the same
study so that each study, rather than each report, was the unit
of interest in the review. We completed a PRISMA flow diagram,
Stovold 2014, and 'Characteristics of excluded studies' table.

Data extraction and management

We used a data collection form to extract study characteristics and
outcome data previously piloted on at least one study in the review.
Two review authors (MH, CZ, QT, or NH) independently extracted
study characteristics for each included study. We extracted the
following study characteristics.

1. Methods: study design, total duration of study, study setting,
withdrawals, and date and country of study.

2. Participants: number, mean age, age range, gender, condition,
diagnostic criteria, smoking history, inclusion criteria, and
exclusion criteria.

3. Interventions: intervention, comparison, concomitant
medications, excluded medications, how text messages were
developed, behaviour change technique, any theoretical
framework/s used to develop the intervention, time from
arterial occlusive event, if SMS was personalised, mode of
delivery (frequency and timing of messaging, duration of
programme).

4. Outcomes: primary and secondary outcomes specified and
collected, method of measurement, and time points reported.

5. Notes: funding for trial, and notable conflicts of interest of trial
authors.

We resolved any disagreements by consensus or by involving a third
person (MH). One review author (QT) transferred data into Review
Manager Web (RevMan Web 2022). We double-checked the data
entry for accuracy against the data extraction sheets.

Assessment of risk of bias in included studies

Two of four review authors (MH, CZ, QT, NH) independently
assessed the risk of bias for each included study using the RoB 1
tool, as outlined in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011). Any disagreements were resolved by
discussion with the other two review authors who were not initially
involved in the assessment (MH, CZ, QT, NH). We assessed risk of
bias according to the following domains.

1. Random sequence generation.

2. Allocation concealment.

3. Blinding of participants and personnel.

4. Blinding of outcome assessment.

5. Incomplete outcome data.

6. Selective outcome reporting.

7. Other biases.

We graded each potential source of bias as low, high, or unclear
and provided evidence from the study report together with a
justification for our judgement in the risk of bias table. We
summarised the risk of bias judgements across diDerent studies
for each of the domains listed. Where information on risk of bias
related to unpublished data or correspondence with a trialist, we
noted this in the risk of bias table.

Given the nature of the interventions included in this review,
it was likely that blinding of participants and personnel would
be impossible, as would blinding of self-reported outcome
assessment, so we expected trials to be categorised at high risk of
bias for both of these domains.

For the overall study assessment, we categorised a trial as being
at low risk of bias if it was rated as low risk in all the domains
listed above (with the exception of blinding of participants and
personnel/self-reported outcome assessment). We categorised
trials that were at high or unclear risk of bias for any risk of
bias domain (except blinding of participants and personnel/self-
reported outcome assessment) as being at high risk of bias. We
assessed trials as at unclear risk of bias when too few details were
available to permit a judgement of low or high risk of bias.

When considering treatment eDects, we took into account the risk
of bias for the studies that contributed to that outcome.
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Measures of treatment e>ect

For continuous outcomes, to enable pooling and comparison of
the outcomes, mean diDerence (MD) with 95% confidence interval
(CI) was calculated as eDect size. For dichotomous outcomes, odds
ratio (OR) with 95% CI was calculated as eDective size (Higgins
2022). For dichotomous outcomes (e.g. medication adherence)
that were reported as risk ratio (RR) in the original study and did
not allow for meta-analysis, we reported RR as per the original
reporting.

We entered data presented as a scale with a consistent direction of
eDect. We narratively described skewed data reported as medians
and interquartile ranges.

Unit of analysis issues

We did not encounter any unit of analysis issues, so the unit of
analysis was the individual.

Dealing with missing data

We contacted investigators to verify key study characteristics and
to obtain missing numerical outcome data where possible (e.g.
when a study was identified as abstract only). If no additional data
were provided by the authors, we used available-case analysis,
which included analysis of the available data only (thus ignoring the
missing data), assuming the data were missing at random.

Assessment of heterogeneity

We evaluated clinical heterogeneity by assessment of variability
in the participants, interventions, and outcomes in studies.
We assessed methodological heterogeneity by assessment of
variability in study design, outcome measurement tools, and risk
of bias. We tested for statistical heterogeneity by inspecting the

overlap of CIs and quantifying this using the Chi2 test and the I2

statistic (which describes the percentage of the variability in eDect
estimates due to heterogeneity rather than sampling error). We
assessed heterogeneity according to the guidance in the Cochrane
Handbook (Deeks 2023), using the following thresholds:

1. 0% to 40%: might not be important;

2. 30% to 60%: may represent moderate heterogeneity;

3. 50% to 90%: may represent substantial heterogeneity; or

4. 75% to 100%: considerable heterogeneity.

We used 40% as a cut-oD value for important heterogeneity, which

means that we considered an I2 under 40% as low heterogeneity.
When possible, we assessed the potential causes of heterogeneity
by sensitivity analyses (Sensitivity analysis).

Assessment of reporting biases

We planned but could not assess the potential publication bias
using funnel plots and Egger’s test (Page 2023), as there were fewer
than 10 studies within the analysed outcome.

Data synthesis

We planned but did not conduct a meta-analysis for medication
adherence due to a large variation in the way medication
adherence was defined and measured. In addition, we aimed to
but could not conduct a meta-analysis for non-fatal cardiovascular
events, combined cardiovascular events, and urinary 11-
dehydrothromboxane B2 due to a lack of reported outcomes in

the studies. However, we conducted a meta-analysis for fatal
cardiovascular events, LDL cholesterol, blood pressure, and heart
rate. We used a random-eDects model and inverse variance method
for meta-analysis because of foreseen heterogeneity.

We performed a narrative synthesis if quantitative synthesis was
deemed inappropriate due to significant statistical, clinical, or
methodological heterogeneity.

Subgroup analysis and investigation of heterogeneity

We were not able to conduct our preplanned subgroup analyses
due to inadequate data available for analysis (Adler 2015).

Sensitivity analysis

We assessed the robustness of the eDect estimate by performing
the following sensitivity analyses.

1. Using a fixed-eDect model.

2. Excluding outliers.

3. Including only those studies with a 'low' risk of bias (defined
as those studies where there is a low risk of bias classification
across all key domains except performance bias, given that
it is not feasible to blind participants to a text messaging
intervention).

Summary of findings and assessment of the certainty of the
evidence

We used GRADEpro GDT soPware to construct a summary of
findings table for the following comparison: text messaging versus
usual care (GRADEpro GDT). The summary of findings table includes
all primary outcomes (medication adherence, fatal cardiovascular
events, non-fatal cardiovascular events, and combined CVD events)
and three secondary outcomes (LDL cholesterol, blood pressure,
and heart rate) at follow-up of one to 12 months. We selected these
outcomes because they were the most clinically relevant. We used
the methods and recommendations described in Chapter 14 of the
Cochrane Handbook (Schünemann 2023).

We used the five GRADE considerations (risk of bias, consistency
of eDect, imprecision, indirectness, and publication bias) to assess
the certainty of the evidence. We downgraded the certainty of
the evidence for each outcome up to a maximum of three levels.
We rated the certainty of the evidence for each outcome as high,
moderate, low, or very low. Two review authors (NH and QT)
independently assessed the certainty of the evidence for each
outcome, with any diDerences of opinion resolved by consulting a
third review author (MH). We justified all decisions to downgrade
the certainty of studies using footnotes, and made comments to aid
the reader's understanding of the review where necessary.

R E S U L T S

Description of studies

Results of the search

A study flow diagram is shown in Figure 1. The new search of
the databases retrieved 15,085 records. Our search of the clinical
trial registers and our manual search retrieved an additional
346 and 12 records, respectively. APer removal of duplicates, we
screened 12,263 records based on title and abstract, excluding
12,197 records as irrelevant. We obtained and assessed the full texts
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of the remaining 66 reports, and excluded 20 reports (18 studies),
resulting in 11 new completed studies (35 reports) and nine ongoing
studies (11 reports). APer combining the seven completed studies

from the original review, the updated search resulted in a total of
18 completed studies and nine ongoing studies.
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)
18 studies included 
in quantitative 
synthesis 
(meta-analysis) 
and 9 ongoing 
studies 

 
A search for the clinical trial registry numbers of the nine ongoing
studies revealed that one study is completed but study results are
not published yet (ISRCTN10549665).

Included studies

Details of the methods, participants, intervention, comparison
group and outcome measures for each of the studies included in the
review are shown in the Characteristics of included studies tables.

We included 18 studies (Bae 2021; Bermon 2021; Chen 2019;
Chow 2015; Chow 2022; Dale 2015a; Fang 2016; Huo 2019; Kamal
2015; Khonsari 2015; Maddison 2021; Ni 2022; Pandey 2017; Park
2014a; Passaglia 2021; Quilici 2013; Ross 2021; Zheng 2019). In the
original review, Pandey 2014 was included but only an abstract
was available. The full paper of the abstract was published in 2017
(Pandey 2017), therefore Pandey 2017 replaced Pandey 2014 in this
review update. We attempted to make contact with the authors
of two studies to obtain information on non-fatal cardiovascular
events (Huo 2019; Zheng 2019), but did not receive a response.

Participants

The sample size of included studies ranged from 34, in Pandey 2017,
to 1424, in Chow 2022. The total number of included participants
was 8136, of which 7272 completed follow-up.

All 18 studies targeted people with CVD. DiDerent definitions
of CVD were used in the included studies. Six studies included
participants with acute coronary syndrome (Chow 2022; Khonsari
2015; Maddison 2021; Passaglia 2021; Quilici 2013; Ross 2021), and
seven studies included participants with coronary heart disease
(Bae 2021; Chow 2015; Dale 2015a; Huo 2019; Ni 2022; Park
2014a; Zheng 2019). Kamal 2015 reported on participants with
stroke. Chen 2019 included participants with chronic heart failure.
Pandey 2017 included participants with myocardial infarction.
Fang 2016 included participants with chronic stable angina.
Bermon 2021 included participants with arterial occlusive events,
including acute coronary syndrome, stable angina, ischaemic
cerebrovascular disease, peripheral arterial disease, and coronary
revascularisation.

The mean age ranged from 53.6 years, in Fang 2016, to 64 years, in
Quilici 2013. The proportion of male participants was higher than
70% in all studies. Only three studies had a proportion of male
participants of less than 70%: Pandey 2017 (59% males), Kamal
2015 (67.5% males), and Chen 2019 (56.5% males).

Settings

Sixteen studies recruited participants from hospitals including
large metropolitan hospitals (Dale 2015a; Fang 2016; Maddison

2021), tertiary teaching hospital (Bae 2021; Chow 2015; Chow 2022;
Huo 2019; Kamal 2015; Khonsari 2015; Ni 2022; Passaglia 2021; Ross
2021; Zheng 2019), tertiary referral hospital (Bermon 2021; Chen
2019), and non-profit community hospital (Park 2014a). One study
took place in a cardiac rehabilitation facility (Pandey 2017). In one
study the setting was not reported (Quilici 2013).

Seventeen studies reported the country in which they took place:
Australia (Chow 2015; Chow 2022), China (Chen 2019; Fang 2016;
Huo 2019; Ni 2022; Zheng 2019), Canada (Pandey 2017; Ross 2021),
New Zealand (Dale 2015a; Maddison 2021), Brazil (Passaglia 2021),
Colombia (Bermon 2021), Korea (Bae 2021), Malaysia (Khonsari
2015), Pakistan (Kamal 2015), and the USA (Park 2014a). Quilici 2013
did not report the country in which the study was conducted, but
the author aDiliations suggest that it took place in France. Overall,
the 18 included studies took place in 11 countries, including
six high-income countries (USA, Australia, Korea, Canada, New
Zealand, and France), four upper-middle-income countries (China,
Malaysia, Brazil, and Colombia), and one lower-middle-income
country (Pakistan). None of the included studies were from low-
income countries. Of the 18 included studies, nine were conducted
in high-income countries (Bae 2021; Chow 2015; Chow 2022; Dale
2015a; Maddison 2021; Pandey 2017; Park 2014a; Quilici 2013; Ross
2021), eight in upper-middle-income countries (Bermon 2021; Chen
2019; Fang 2016; Huo 2019; Khonsari 2015; Ni 2022; Passaglia 2021;
Zheng 2019), and one in a lower-middle-income country (Kamal
2015).

Development of SMS

All studies used text messaging as a central component of the
intervention. The message content was predominantly medication
reminders. Thirteen studies reported that the SMS was developed
as a reminder to take their medications (Bae 2021; Chen 2019;
Chow 2022; Fang 2016; Huo 2019; Kamal 2015; Khonsari 2015;
Maddison 2021; Ni 2022; Pandey 2017; Park 2014a; Ross 2021; Zheng
2019). Of the 13 studies, 11 studies also included education or
lifestyle modification information (e.g. healthy diet and physical
activity) as part of the text messages in addition to the medication
reminders. Two studies provided access to a supporting website
as an additional intervention component (Bae 2021; Dale 2015a).
Details regarding the development of SMS are summarised in Table
1.

Four studies specified that the automated computer program from
which the messages were sent was developed particularly for
this study (Chow 2015; Chow 2022; Pandey 2017; Passaglia 2021).
Eleven other studies stated that an automated system was used
(Bae 2021; Bermon 2021; Chen 2019; Dale 2015a; Fang 2016; Huo
2019; Kamal 2015; Khonsari 2015; Maddison 2021; Park 2014a;
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Zheng 2019), which can also be assumed for two remaining studies
whilst not explicitly stated (Quilici 2013; Ross 2021). One study used
a mobile app to send messages and was not automated (Ni 2022). In
Ni 2022, the study co-ordinator sent the medication reminders and
educational materials through Message Express (a message saving
and delivery app) on an encrypted external device.

Seven studies reported on the psychological theory and behaviour
change techniques used in the development of their text messages
(Chow 2015; Chow 2022; Dale 2015a; Kamal 2015; Khonsari
2015; Maddison 2021; Ross 2021), with Chow 2015 also having
an extensive co-design and development process published
(Redfern 2014) (Table 1). Four studies only used behaviour change
techniques to develop their text messages without stating a
psychological theory (Bermon 2021; Huo 2019; Park 2014a; Zheng
2019). The other seven studies did not specify whether the text
messages were supported by theoretical framework.

Nine studies tailored the text messages to the participants' name
(Bae 2021; Chow 2015; Chow 2022; Dale 2015a; Huo 2019; Khonsari
2015; Maddison 2021; Park 2014a; Zheng 2019). Four studies
customised messages according to patients’ medication profile or
appointment schedule (Chow 2022; Kamal 2015; Khonsari 2015;
Park 2014a). Six studies delivered semi-personalised text messages
based on a consideration of CVD risk factors of participants -
smoking status or dietary habits pattern (Bae 2021; Chow 2015;
Chow 2022; Maddison 2021; Passaglia 2021; Ross 2021). Two
studies stated that the messages were personalised without any
further details provided (Ni 2022; Quilici 2013). Two studies did
not provide information on whether the messages were tailored
(Fang 2016; Pandey 2017). Two studies stated that text messages
were not customised according to patient characteristics, and only
standardised texts were sent (Bermon 2021; Chen 2019).

Four studies stated that bi-directional text messaging was
employed, and a response from the participants was required
(Chow 2022; Dale 2015a; Kamal 2015; Park 2014a). Nine studies
stated that unidirectional text messaging was employed (Bae 2021;
Bermon 2021; Chen 2019; Chow 2015; Khonsari 2015; Maddison
2021; Pandey 2017; Passaglia 2021; Ross 2021). Two studies stated
that messages were predominately unidirectional, with some
messages assessing medication usage and blood pressure/glucose
level measurements bidirectional (Huo 2019; Zheng 2019). Three
studies did not provide information on whether the messages were
bi-directional or unidirectional (Fang 2016; Ni 2022; Quilici 2013).

Thirteen studies provided details on the template texts used for
the text messages (Chen 2019; Chow 2015; Chow 2022; Dale 2015a;
Huo 2019; Khonsari 2015; Maddison 2021; Ni 2022; Pandey 2017;
Park 2014a; Passaglia 2021; Ross 2021; Zheng 2019). Ten studies
reported that a pilot programme was previously conducted before
the formal randomised controlled study (Bermon 2021; Chow 2022;
Dale 2015a; Huo 2019; Kamal 2015; Khonsari 2015; Maddison 2021;
Ni 2022; Passaglia 2021; Zheng 2019). Ross 2021 and Quilici 2013
were pilot studies only. Fang 2016 did not discuss the method or
timing of the SMS in the paper.

Interventions

The duration of the intervention ranged from one month (Chen
2019; Park 2014a; Quilici 2013) to 12 months (Bermon 2021; Chow
2022; Pandey 2017). Duration of intervention was six months in
eight studies (Bae 2021; Chow 2015; Dale 2015a; Fang 2016; Huo

2019; Maddison 2021; Passaglia 2021; Zheng 2019), two months in
four studies (Kamal 2015; Khonsari 2015; Ni 2022; Ross 2021), 12
months in three studies (Bermon 2021; Chow 2022; Pandey 2017),
and one month in three studies (Chen 2019; Park 2014a; Quilici
2013). The mean duration of intervention was five months.

The frequency of text messaging delivery varied from twice daily
to once weekly. Twelve studies sent text messages at a fixed
frequency, including once daily (Kamal 2015; Khonsari 2015;
Maddison 2021; Ni 2022; Pandey 2017; Quilici 2013), once per
week (Chen 2019; Passaglia 2021; Zheng 2019), four times per
week (Bae 2021; Chow 2015), and six times per week (Huo 2019).
The remaining studies sent messages at a variable frequency.
Park 2014a sent educational messages three times a week and
medication reminders twice a day. Dale 2015a sent daily text
messages from week zero to 12 weeks, which were reduced in
week 13 to week 24 to five messages a week. Ross 2021 sent daily
text messages for 36 days, and then every other day until day 60.
Bermon 2021 sent daily text messages in the first four weeks, which
was gradually reduced to five messages per week in week 5, three
messages per week from week 6 to week 8, and one message from
week 8 until week 52. Chow 2022 sent four messages per week for
the first six months, which was then decreased to three messages
per week over the subsequent six months. One study did not report
on message frequency (Fang 2016).

The control group included usual care in all 18 studies. However,
usual care was not clearly described in nine of the included studies
(Chen 2019; Chow 2022; Huo 2019; Pandey 2017; Park 2014a;
Passaglia 2021; Quilici 2013; Ross 2021; Zheng 2019). Although
the definition of usual care was provided in the remaining nine
studies, the definition of usual care varied across studies. Usual
care in Bae 2021 included regular follow-up at the outpatient
clinic and education on cardiovascular health and risk factors.
The usual care group in Bermon 2021 received text messages
for reminding of participation in the study. Chow 2015 defined
usual care as community follow-up and referral to inpatient
cardiac rehabilitation. The usual care group in Fang 2016 received
monthly phone calls, and in Kamal 2015 received regular follow-
up visits with neurologist. In Ni 2022, the usual care group received
educational materials from WeChat. Usual care in Dale 2015a and
Maddison 2021 consisted of an outpatient cardiac rehabilitation
programme involving health education and supervised exercise.
In Khonsari 2015, usual care referred to cardiac rehabilitation and
follow-up appointments with the cardiologists.

Outcomes

Primary outcomes

All included studies measured medication adherence. Five studies
measured the overall adherence to several prescribed medications
(Bermon 2021; Chow 2022; Khonsari 2015; Maddison 2021;
Pandey 2017). Pandey 2017 included participants on a once-
daily regimen of aspirin, a beta-blocker, an angiotensin converting
enzyme inhibitor (ACEI) or angiotensin receptor blocker (ARB),
and a statin using self-reported logs. Most participants in
Khonsari 2015 were on five or more daily medications, and
adherence was measured using the Morisky Medication Adherence
Scale. Maddison 2021 measured overall adherence to all three
medication classes (aspirin, statin, and blood pressure-lowering
medication) and to all four medication classes (aspirin, statin,
beta-blocker, and ACEI/ARB) and adherence to each medication
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class (statin, aspirin, beta-blocker, ACEI/ARB) via self-reported
Morisky Medication Adherence Scale. Bermon 2021 measured
self-reported adherence to cardiovascular medications used in
secondary prevention with the Medication Adherence Report
Scale-5 (MARS-5) questionnaire. In contrast to those studies merely
using subjective measures, Chow 2022 used a multi-measure
approach including a combination of subjective and objective
measures of medication adherence to reduce subjectivity. The
subjective measures included measurement of overall adherence
to five medication classes (aspirin, beta-blocker, ACEI/ARB, statin,
second antiplatelet) and adherence to each class separately, by
self-reported approach. Objective measures included extraction of
prescriptions filled from linked Pharmaceutical Benefits Scheme
(PBS) database to validate the self-reported medication adherence
(Department of Health and Aged Care 2023), making it distinct from
other studies.

Three studies only measured adherence to a single medication
class. Park 2014a measured adherence to antiplatelet and statin
medications separately, using both electronic pill bottles and
self-reported adherence. Fang 2016 only looked at adherence to
statins by four-item Morisky Medication Adherence Scale. Quilici
2013 measured aspirin adherence using a self-reported adherence
approach.

Seven studies did not specify which medications the participants
were taking and to which medication adherence was measured,
but specified that it used self-reported medication adherence (Bae
2021; Chen 2019; Dale 2015a; Kamal 2015; Ni 2022; Passaglia 2021;
Ross 2021).

Three studies reported prescribed medication, including ACEI/ARB,
aspirin, beta-blocker, and statin, and all of these four medications
(Chow 2015; Huo 2019; Zheng 2019).

Medication adherence was measured via subjective assessment in
15 of the 18 included studies. In the other three studies, medication
adherence was measured and validated via objective measures,
including medication possession ratio (MPR) (Maddison 2021),
medication event monitoring system (Park 2014a), and data linkage
with PBS database (Chow 2022).

Four studies reported on fatal cardiovascular events (Bermon 2021;
Chen 2019; Khonsari 2015; Passaglia 2021).

One study reported non-fatal cardiovascular events and combined
CVD event (Chow 2022).

Secondary outcomes

Ten studies provided outcome data for our secondary outcome
of blood pressure (Bae 2021; Bermon 2021; Chow 2015; Chow
2022; Dale 2015a; Huo 2019; Kamal 2015; Ni 2022; Passaglia 2021;
Zheng 2019), and eight studies reported on LDL cholesterol (Bae
2021; Bermon 2021; Chow 2015; Chow 2022; Dale 2015a; Huo 2019;
Passaglia 2021; Zheng 2019). Five studies reported on heart rate
(Bermon 2021; Chow 2015; Chow 2022; Ni 2022; Passaglia 2021).

Thirteen studies reported patient-reported experience regarding
satisfaction, utility, and acceptability of the intervention (Bae
2021; Chow 2015; Chow 2022; Dale 2015a; Huo 2019; Kamal 2015;

Khonsari 2015; Maddison 2021; Park 2014a; Passaglia 2021; Quilici
2013; Ross 2021; Zheng 2019). Only one study measured adverse
eDects by reporting road traDic crashes (Bermon 2021). None of
the included studies reported repetitive thumb strain as an adverse
eDect.

Four studies did not report on any of our secondary outcomes
(Chen 2019; Fang 2016; Khonsari 2015; Pandey 2017). None of the
included studies reported on urinary 11-dehydrothromboxane B2.

Funding

Eleven studies reported the source of funding (Bae 2021; Bermon
2021; Chow 2015; Chow 2022; Dale 2015a; Huo 2019; Maddison
2021; Ni 2022; Park 2014a; Ross 2021; Zheng 2019). Three studies
stated that no specific funding was received (Kamal 2015; Khonsari
2015; Passaglia 2021). Four studies did not report if funding was
received (Chen 2019; Fang 2016; Pandey 2017; Quilici 2013).

Excluded studies

We excluded 12,197 reports based on title and abstract. We
excluded a further 18 studies (20 reports) following full-text
screening. The reasons for exclusion of each study are presented
in the Characteristics of excluded studies table. There were four
studies that never set out to measure any outcomes of interest
(Foccardi 2021; Moradi 2017; Rohde 2021; Santo 2018), and
four studies were non-randomised or single-arm trials (Carrillo
2021; Chen 2018; Legler 2020; Zhao 2019). We excluded four
studies because of ineligible intervention (e.g. text messaging
was not a central component of a multicomponent intervention)
(IRCT20180911041002N; Santo 2017; Wang 2020; Yan 2021). We
excluded the remaining six studies because they did not fulfil the
inclusion criteria for cardiovascular disease (Acevedo 2023; Akhu-
Zaheya 2017; Brar 2018; Cheung 2019; Haramiova 2017; Luong
2021).

Ongoing studies

We identified nine ongoing studies (ACTRN12621000754842;
CTRI/2021/06/034463; CTRI/2021/10/037432;
IRCT2014050617596N1; IRCT2016011025937N1;
IRCT2016081125937N2; ISRCTN10549665; Park 2017; Redfern
2019). Three were from high-income countries
(225 participants, USA, Park 2017; 310 participants,
Australia, Redfern 2019; 2500 participants, Australia,
ACTRN12621000754842), and six were from lower-middle-
income countries (300 participants, India, CTRI/2021/06/034463;
1200 participants, India CTRI/2021/10/037432; 90
participants, Iran, IRCT2014050617596N1; 116 participants,
Iran, IRCT2016011025937N1; 116 participants, Iran,
IRCT2016081125937N2; 78 participants, Iran, ISRCTN10549665).
Details can be found in the Characteristics of ongoing studies table.

Risk of bias in included studies

Details are provided for each study in the risk of bias tables in
Characteristics of included studies and in Figure 2 and Figure 3.
Overall, studies were assessed as having high or unclear bias across
multiple domains, and the certainty of the evidence was deemed to
be low or very low (Summary of findings 1).
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Bae 2021 + ? − + − + +

Bermon 2021 + + − + − + +

Chen 2019 + ? − ? + ? +

Chow 2015 + + − ? + − +

Chow 2022 + + − + + + +

Dale 2015a + + − − + + +

Fang 2016 + ? − ? + ? +

Huo 2019 + ? − + + − +

Kamal 2015 + + − ? − + +

Khonsari 2015 ? ? − − + ? +

Maddison 2021 + + − ? + + +

Ni 2022 + − − − − ? +

Pandey 2017 ? ? − ? + ? −

Park 2014a + + − ? + ? +

Passaglia 2021 + ? − + − + −

Quilici 2013 ? ? − ? + − −

Ross 2021 + + − + − + −
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Figure 3.   (Continued)

Ross 2021 + + − + − + −

Zheng 2019 + ? − + + − +

 
Allocation

FiPeen studies reported adequate random sequence generation
and were judged to be of low risk of bias for this domain (Bae
2021; Bermon 2021; Chen 2019; Chow 2015; Chow 2022; Dale 2015a;
Fang 2016; Huo 2019; Kamal 2015; Maddison 2021; Ni 2022; Park
2014a; Passaglia 2021; Ross 2021; Zheng 2019). We assessed three
studies that provided insuDicient information as at unclear risk of
bias (Khonsari 2015; Pandey 2017; Quilici 2013). No studies were at
high risk of bias for random sequence generation.

Eight studies reported adequate allocation concealment and were
judged to be of low risk of bias for this domain (Bermon 2021;
Chow 2015; Chow 2022; Dale 2015a; Kamal 2015; Maddison 2021;
Park 2014a; Ross 2021). We assessed nine studies that provided
insuDicient information as at unclear risk of bias (Bae 2021; Chen
2019; Fang 2016; Huo 2019; Khonsari 2015; Pandey 2017; Passaglia
2021; Quilici 2013; Zheng 2019). We judged Ni 2022 to be at high
risk of bias because generation of the random allocation sequence,
enrolment of participants, and assignment of participants to
intervention were all conducted by the first author.

Blinding

Whilst blinding of participants is not possible with this intervention,
blinding of outcome assessors could have been done. Three studies
clearly stated that no blinding of outcome assessors occurred and
were therefore deemed as at high risk of bias (Dale 2015a; Khonsari
2015; Ni 2022). Seven studies did not report on this domain and
were assessed as at unclear risk of bias (Chen 2019; Fang 2016;
Kamal 2015; Maddison 2021; Pandey 2017; Park 2014a; Quilici
2013). Eight studies clearly stated that outcome assessors were not
aware of the study group assignment and were therefore rated as
at low risk of bias (Bae 2021; Bermon 2021; Chow 2015; Chow 2022;
Huo 2019; Passaglia 2021; Ross 2021; Zheng 2019).

Incomplete outcome data

We assessed most studies (13 studies) as at low risk of attrition
bias because dropout rates were low, dropout numbers were
balanced between groups, and analysis followed the intention-
to-treat principle. We judged six studies as at high risk of
attrition bias (Bae 2021; Bermon 2021; Kamal 2015; Ni 2022;
Passaglia 2021; Ross 2021). In Bae 2021, intention-to-treat analysis
was not performed. Furthermore, 70/439 (15.9%) and 44/440
(10%) participants were lost to follow-up in the control and
intervention groups, respectively. In Kamal 2015, a large proportion
of participants (20%) were lost to follow-up. In Passaglia 2021,
18.3% of participants were lost to follow-up, and analysis was not
conducted based on the intention-to-treat principle. In Ross 2021,
there was a significant imbalance between groups for withdrawals
or dropouts (5% in the control and 19% in the intervention group).
In Ni 2022, 18.4% of the intervention group and 11.2% of the control
group did not complete the baseline survey, and analysis was not
conducted based on the intention-to-treat principle. Bermon 2021
presented imbalances in numbers and reasons for missing data

between the intervention group (15.3%) and the control group
(11.5%).

Selective reporting

For eight studies, we were able to access the trial protocol or
registry, and all prespecified outcomes were reported in the results
(Bae 2021; Bermon 2021; Chow 2022; Dale 2015a; Kamal 2015;
Maddison 2021; Passaglia 2021; Ross 2021). We therefore judged
these eight studies to be at low risk of reporting bias. We judged
four studies to be at high risk of reporting bias (Chow 2015; Huo
2019; Quilici 2013; Zheng 2019). For Quilici 2013, the data were
minimal (published as a letter to the editor), and details within
the report diDered. In Huo 2019 and Zheng 2019, death, non-fatal
myocardial infarction, stroke, and rehospitalisation were specified
as outcomes of interest in the protocol, but these outcomes were
not reported in the findings, representing a deviation from the
original stated methodology. In Chow 2015, prespecified outcomes,
including psychosocial factors and fruit/vegetable intake, were not
reported in the paper. We assessed the remaining six studies as
at unclear risk of bias as we did not identify a protocol or trial
registration to permit a judgement of reporting bias (Chen 2019;
Fang 2016; Khonsari 2015; Ni 2022; Pandey 2017; Park 2014a).

Other potential sources of bias

We assessed 14 studies as at low risk of bias for this domain, as
there are no diDerences between groups at baseline, and they
appeared to be free of other sources of bias (Bae 2021; Bermon
2021; Chen 2019; Chow 2015; Chow 2022; Dale 2015a; Fang 2016;
Huo 2019; Kamal 2015; Khonsari 2015; Maddison 2021; Ni 2022;
Park 2014a; Zheng 2019). We judged four studies as at high risk of
other bias (Pandey 2017; Passaglia 2021; Quilici 2013; Ross 2021).
In Quilici 2013, the only source of information is a published letter
to an editor in which the outcome data for self-reported non-
adherence diDers between the text and Figure 2. Ross 2021 was a
pilot study and did not determine a sample size based on power
calculations, and thus was likely underpowered to detect clinically
important diDerences. In Passaglia 2021, 20 participants (26.6%)
in the intervention group did not receive text messaging though
their system confirmed that messages were sent. This may have
contributed to loss of study power and raises the possibility of
a type II error. In Pandey 2017, there were baseline imbalances
between groups in gender: 88% male in the control group and
35% male in the intervention group. Self-reported outcomes were
widely reported in the included studies, which were susceptible
to recall bias. We believe such bias could be balanced across the
intervention and control groups, and therefore did not include
recall bias as an other potential source of bias in this domain.

E>ects of interventions

See: Summary of findings 1 Mobile phone text messaging
compared to usual care for medication adherence in secondary
prevention of cardiovascular disease
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The results and ratings of the certainty of the evidence for our key
outcomes are presented for our main comparison, mobile phone
text messaging versus usual care, in Summary of findings 1.

Primary outcomes

Medication adherence

All 18 included studies (8136 randomised participants) reported
on indirect measures of medication adherence. Of the 18 studies,
improvement in medication adherence were observed in 10
studies (Bae 2021; Chen 2019; Dale 2015a; Fang 2016; Kamal
2015; Khonsari 2015; Ni 2022; Pandey 2017; Park 2014a; Quilici
2013). We found significant heterogeneity amongst studies in
terms of measurement approach and timing of assessment. First,
diDerent evaluation score systems and inconsistent definitions
were applied for the measurement of medication adherence.
Second, characteristics of text messages varied in terms of content,
duration, theoretic framework, personalisation, and directionality.
Third, although all included participants were people with CVD,
participant characteristics varied across studies.

An overview of the trial results for medication adherence is
presented in Table 2. Studies measured the level of medication
adherence in diDerent ways, including self-report questionnaire,
personal enquiry, medical record, pill count, and medication event
monitoring system.

Validated survey measures

The most commonly used method to assess medication adherence
was survey. A total of 11 studies used validated surveys
to measure medication adherence. Eight studies measured
medication adherence with the validated eight-item Morisky
Medication Adherence Scale (MMAS-8) (Bae 2021; Dale 2015a; Fang
2016; Kamal 2015; Khonsari 2015; Maddison 2021; Park 2014a; Ross
2021). MMAS-8 is a patient-reported metric and validated tool that
is widely used in adherence research. Three studies used other
validated surveys to measure medication adherence, including the
three-item, five-point Voils Extent Scale (Ni 2022), Measurement
of Adherence to Treatments (MAT) form (Passaglia 2021), and
Medication Adherence Report Scale-5 (MARS-5) (Bermon 2021).

Dale 2015a followed up 116 participants for six months and
found that participants in the intervention group had a greater
medication adherence score (mean diDerence (MD) 0.58, 95%
confidence interval (CI) 0.19, 0.97; P = 0.004) compared to usual
care. In particular, this was an MMAS-8 score of 7.3 (standard
deviation (SD) 0.9) for the intervention group and 6.8 (SD 1.2)
for the control group at six months' follow-up. Fang 2016, had
a three-arm design with SMS, SMS + micro letter, or telephone
calls (follow-up of six months and 271 participants analysed) and
reported that participants given SMS alone had reduced odds of
being non-adherent compared to those who received telephone
reminders (odds ratio (OR) 0.34, 95% CI 0.18 to 0.63), and that
participants given SMS + micro letter had the lowest odds of
being non-adherent compared to telephone reminders (OR 0.07,
95% CI 0.03 to 0.15). Kamal 2015 (200 participants, two-month
follow-up) reported higher levels of adherence in the intervention
arm (adjusted MD 0.54, 95% CI 0.22 to 0.85). Khonsari 2015 (62
participants) reported that "the risk of being low adherent [(score
3-8 according to Morisky 1986)] among the control group is 4.09
times greater than the intervention group (Relative Risk (RR) 4.09,
95% CI 1.82 to 9.18, p<0.001)" at eight weeks' follow-up. The same

study also reported that the proportion of participants with low
adherence at two-month follow-up was 16.1% in the intervention
group and 58.1% in the control group. Park 2014a, with the
shortest follow-up of 30 days and 28 participants analysed in each
group, reported a baseline MMAS-8 score of 6.20 (SD 1.66) for the
intervention group and 5.85 (SD 2.10) for the control group. At
follow-up, the score had risen for both groups, but was higher
for the control group at 6.73 (SD 1.49) than for the intervention
group at 6.43 (SD 1.22) (no P value reported). Ni 2022 found that
the mean decrease in medication non-adherence score in the
intervention group (−1.58, SD 2.49) was greater than in the control
group (−0.08, SD 3.15) at 90 days (P < 0.001). Passaglia 2021 reported
no diDerence in the proportion of participants who adhered to
the medications between intervention (88%) and control group
(93.1%) at six months' follow-up (P = 0.297). Ross 2021 showed no
diDerences in medication adherence scores between intervention
and control groups at 60 days (MD −0.3, 95% CI −0.83 to 0.23; P =
0.27). Maddison 2021 found a higher medication adherence score in
the control group than in the intervention group (adjusted MD 0.3,
95% CI 0.01 to 0.59; P = 0.04). Bermon 2021 did not find diDerences
in medication adherence at 12 months between intervention and
control groups (MD −0.01, 95% CI −0.4 to 0.4; P = 0.96). Bae 2021
reported no diDerence between intervention and control groups at
six months (MD 0.07, 95% CI −0.03 to 0.16; P = 0.19).

Objective measures

In addition to the MMAS-8 score, Park 2014a used a medication
event monitoring system (MEMS) (opening of the two electronic
pill bottles provided a time-stamp corresponding with medication
self-administration) to test for medication adherence, with the
following results. Antiplatelet doses taken on schedule were 86.2%
(SD 15.4) in the intervention group and 85.7% (SD 18.2) in the
control group. For statins, 84.1% (SD 19.4) of doses were taken
on schedule by the intervention group and 79.7% (SD 19.3) in the
control group. The correct number of antiplatelet doses taken were
88.0% (SD 14.0) in the intervention group and 87.2% (SD 16.5) in the
control group. For statins, the correct number of doses taken was
85.4% (SD 16.6) in the intervention group and 81.3% (SD 16.4) in the
control group.

Maddison 2021 provided an objective assessment of medication
adherence at 24 and 52 weeks based on a medication possession
ratio (MPR) of 80% or more for three medication classes (statin,
aspirin, and blood pressure-lowering medications). Adherence to
the three medication classes was lower in the intervention group
than in the control group at 24 weeks (OR 0.60, 95% CI 0.38 to 0.96;
P = 0.03) and 52 weeks (OR 0.56, 95% CI 0.35 to 0.89; P = 0.01).

In Chow 2022, self-reported cardioprotective medication use was
validated through prescription data obtained via linkage with the
Pharmaceutical Benefits Scheme (PBS), which is a comprehensive
database for all prescribed medications in Australia (Department of
Health and Aged Care 2023). The authors found no evidence of a
diDerence in medication adherence between the intervention and
control groups.

In addition to self-reported aspirin adherence, Quilici 2013 also
objectively measured aspirin adherence by platelet function
testing. They found that text messaging might result in a reduction
in non-adherence to medication (OR 0.43, 95% CI 0.22 to 0.86; P =
0.01).
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Self-reported measures

Pandey 2017 assessed medication adherence in 33 participants
with self-reported logs at 12 months. This resulted in 90%
adherence in the intervention group compared to 70% in the
control group (P < 0.001). Self-reported data from Quilici 2013
diDered between the text and Figure 2, but showed a higher
adherence in the intervention group at 30 days' follow-up (96.4%
(text)/97.2% (Figure 2)) than in the control group (93.6% (text)/92.8
(Figure 2)). The OR for self-reported aspirin non-adherence as
provided in the paper was 0.37 (95% CI 0.15 to 0.90; P = 0.02).
The platelet testing confirmed this by showing a 94.8% adherence
in the intervention group and 88.8% in the control group. The
paper reported the OR for non-adherence as 0.43 (95% CI 0.22
to 0.86; P = 0.01). Bae 2021 and Chow 2022 measured self-
reported medication adherence by assessing if the proportion
of indicated medications taken was > 80% (> 24/30 days in the
preceding one month). Bae 2021 resulted in 98.2% adherence
in the intervention group compared to 92.1% in the control
group (risk ratio (RR) 1.1, 95% CI 1.0 to 1.1; P < 0.001) at six
months. Chow 2022 measured adherence to each medication class
(aspirin, beta-blocker, ACEI/ARB, statin, second antiplatelet) and
combined five medications at 12 months; however, no evidence
of an eDect was found. Bermon 2021 measured self-reported
medication adherence through the assessment of participant’s
subjective medication intake compliance on days 7 and 30. No
diDerences were found on days 7 and 30. Chen 2019 assessed
medication adherence at six months by asking if participants
took medication as prescribed without any medication withdrawal
and reduction. They found that medication adherence in the
intervention group (78.9%) was higher than in the control group
(69.5%), with an RR of 1.14 (95% CI 1.01 to 1.28; P = 0.029). Zheng
2019 reported medication usage at six months' follow-up and did
not find any diDerence in medication usage for each medication
class (ACEI/ARB, aspirin, beta-blocker, calcium channel blockers,
diuretics, statin). Similarly, Huo 2019 reported the proportion of
participants who were taking secondary preventive medications,
insulin, and oral antidiabetic medication at six months; no evidence
of diDerences was found. In addition, Chow 2015 reported the
proportion of participants taking cardioprotective medications at
six months' follow-up. There were no diDerences in the proportion
taking cardioprotective medications between groups.

Fatal cardiovascular events

Meta-analysis using a random-eDects model found that text
messaging may have little to no eDect on fatal cardiovascular

events compared to usual care (OR 0.83, 95% CI 0.47 to 1.45; I2 = 0%;
4 studies, 1654 participants; low-certainty evidence; Analysis 1.1).

When using a fixed-eDect model in our sensitivity analysis, the
estimate was exactly the same as the results from a random-eDects

model (OR 0.83, 95% CI 0.47 to 1.45; I2 = 0%; 4 studies, 1654
participants; low-certainty evidence; Analysis 1.2).

Non-fatal cardiovascular events (coronary heart disease,
revascularisation, stroke)

Meta-analysis for non-fatal cardiovascular events was not possible
because of the lack of reported outcomes. We found very low-
certainty evidence that text messaging may have little to no eDect
on non-fatal cardiovascular events. Only two studies reported
non-fatal cardiovascular events, and neither reported a diDerence
between groups.

Chow 2022 reported a number of cardiovascular events, including
myocardial infarction (intervention: 2.6% versus control: 2.8%),
acute coronary syndrome (intervention: 1.1% versus control: 1.2%),
new or worsening angina (intervention: 7.3% versus control: 8.1%),
new or worsening heart failure (intervention: 1.7% versus control:
1.3%), coronary angiogram or percutaneous coronary intervention
(PCI) (intervention: 8.8% versus control: 9.4%), coronary artery
bypass graP (intervention: 3.4% versus control: 2.2%), stroke
(intervention: 0.9% versus control: 0.6%), transient ischaemic
attack (intervention: 0.6% versus control: 0.3%). Chen 2019
reported no diDerence between the intervention group (27.4%) and
the control group (31.9%) in the incidence of heart failure-related
events (OR 0.86, 95% CI 0.66 to 1.12; P > 0.05 as reported by authors,
results not shown in the forest plot).

Combined cardiovascular disease (CVD) event (fatal or non-fatal
events)

Meta-analysis for combined CVD event was not possible because
of the lack of reported data. Based on one study, we found very
low-certainty evidence that text messaging may have little to no
eDect on combined CVD event. Chow 2022 reported no diDerence
between the intervention group (18.2%) and the control group
(17.9%) for combined CVD event (RR 1.02, 95% CI 0.81 to 1.28; P =
0.87, results not shown in the forest plot).

Secondary outcomes

Low-density lipoprotein (LDL) cholesterol for the e'ect of statins

Of the eight studies evaluating LDL, all of them analysed LDL as a
continuous outcome. Meta-analysis using a random-eDects model
found that text messaging may have little to no eDect on LDL
cholesterol compared to usual care (MD −1.79 mg/dL, 95% CI −4.71

to 1.12; I2 = 61%; 8 studies, 4983 participants; very low-certainty
evidence; Analysis 1.3), but the evidence is very uncertain. We
converted mmol/L cholesterol to mg/dL using a multiplier of 38.67,
as recommended by Rugge 2011.

When using a fixed-eDect model in our sensitivity analysis, we
found that the evidence is very uncertain for the eDect of text
messaging on LDL cholesterol compared to usual care (MD −1.76

mg/dL, 95% CI −3.49 to −0.03; I2 = 61%; 8 studies, 4983 participants;
very low-certainty evidence; Analysis 1.4).

When excluding studies at high risk of bias, the evidence is very
uncertain for the eDect of text messaging on LDL cholesterol

compared to usual care (MD −1.60 mg/dL, 95% CI −8.02 to 4.82; I2

= 75%; 3 studies, 1872 participants; very low-certainty evidence;
Analysis 1.5).

Blood pressure for antihypertensive drugs

Systolic blood pressure (SBP)

Of the nine studies recording SBP, all of them reported SBP as a
continuous outcome and reported endpoint value. However, one
study only reported mean change from baseline within intervention
and control groups, and SD for mean change (Ni 2022). Mean/SD at
the endpoint were not reported and could not be transformed due
to lack of information. Consequently, data from this study could not
be pooled, and it was excluded from the meta-analysis.

Meta-analysis using a random-eDects model found that text
messaging may have little to no eDect on SBP compared to usual
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care (MD −0.93 mmHg, 95% CI −3.55 to 1.69; I2 = 87%; 8 studies,
5173 participants; very low-certainty evidence; Analysis 1.6), but
the evidence is very uncertain.

When using a fixed-eDect model in our sensitivity analysis, the
results showed that text messaging may reduce SBP compared

to usual care (MD −1.39 mmHg, 95% CI −2.27 to −0.51; I2 = 87%;
8 studies, 5173 participants; very low-certainty evidence; Analysis
1.7), but the evidence is very uncertain.

When excluding studies at high risk of bias, the results showed that
text messaging may have little to no eDect on SBP compared to

usual care (MD −0.13, 95% CI −2.28 to 2.02; I2 = 46%; 3 studies,
2062 participants; very low-certainty evidence; Analysis 1.8), but
the evidence is very uncertain.

We detected one outlier where the CI did not overlap with the CI
of the summary eDect size. When this outlier was removed, the
sensitivity analysis showed that the evidence is very uncertain for
the eDects of text messaging on SBP (MD 0.04, 95% CI −1.26 to 1.34;

I2 = 36%; 7 studies, 4463 participants; very low-certainty evidence;
Analysis 1.9).

Diastolic blood pressure (DBP)

Of the six studies evaluating DBP, all of them analysed DBP as a
continuous outcome and reported endpoint value. However, one
study only reported mean change from baseline within intervention
and control groups, and SD for mean change (Ni 2022). Mean/SD at
the endpoint were not reported and could not be transformed due
to lack of information. Consequently, data from this study could not
be pooled, and it was excluded from the meta-analysis.

Meta-analysis using a random-eDects model found that text
messaging may have little to no eDect on DBP compared to usual

care (MD −1.00 mmHg, 95% CI −2.49 to 0.50; I2 = 67%; 5 studies,
3137 participants; very low-certainty evidence; Analysis 1.10), but
the evidence is very uncertain.

When using a fixed-eDect model in our sensitivity analysis, the
results showed that text messaging might reduce DBP compared

to usual care (MD −0.91 mmHg, 95% CI −1.63 to −0.19; I2 = 67%;
5 studies, 3137 participants; very low-certainty evidence; Analysis
1.11), but the evidence is very uncertain.

When excluding studies at high risk of bias, the results showed that
text messaging had little to no eDect on DBP compared to usual care

(MD 0.09, 95% CI −0.96 to 1.14; I2 = 0%; 2 studies, 1335 participants;
very low-certainty evidence; Analysis 1.12), but the evidence is very
uncertain.

Heart rate for the e'ect of beta-blockers

Five studies evaluated heart rate as a continuous outcome. One
study, Ni 2022, only reported mean change from baseline within
intervention and control groups, and SD for mean change. Mean/
SD at the endpoint were not reported and could not be transformed
due to lack of information. Consequently, data from this study
could not be pooled, and it was excluded from the meta-analysis.

Meta-analysis using a random-eDects model found that text
messaging may have little to no eDect on heart rate compared to
usual care (MD −0.46 beats per minute (bpm), 95% CI −1.74 to 0.82;

I2 = 57%; 4 studies, 2946 participants; very low-certainty evidence;
Analysis 1.13), but the evidence is very uncertain.

When using a fixed-eDect model in our sensitivity analysis, the
results showed that text messaging may have little to no eDect on
heart rate compared to usual care (MD −0.57 bpm, 95% CI −1.34

to 0.21; I2 = 57%; 4 studies, 2946 participants; very low-certainty
evidence; Analysis 1.14), but the evidence is very uncertain.

When excluding studies at high risk of bias, only one study was leP,
which showed that text messaging may have little to no eDect on
heart rate compared to usual care (MD −0.40 bpm, 95% CI −1.64
to 0.84; 1 study, 1159 participants; very low-certainty evidence;
Analysis 1.15), but the evidence is very uncertain.

Urinary 11-dehydrothromboxane B2 for the antiplatelet e'ects
of aspirin

No study reported data on this outcome.

Adverse e'ects

Only one study evaluated road traDic crashes related to the
intervention (Bermon 2021). However, Bermon 2021 stated that
no adverse eDects were reported by participants, and no traDic
accidents occurred in their study.

No study reported repetitive thumb injury related to the
intervention.

Patient-reported experience

Perception of the text messaging intervention was reported in
13 out of 18 studies as utility, acceptability, satisfaction, and
recommendation of the programme to other patients. All 13
studies reported high levels of satisfaction, acceptability, and utility
with the intervention, expressed strong desire for programme
continuation, and demonstrated high interest in the concept.
Kamal 2015 reported that 96% of participants were satisfied with
the intervention, and 95.6% of participants felt the intervention
was acceptable. Park 2014a reported that in the intervention
group receiving text messaging reminders and education, 82%
participants strongly or moderately agreed that they were satisfied
with receiving text messaging for health, and 71% strongly or
moderately agreed that it helped them take their medications.
Dale 2015a reported that 77% of participants felt the Text4Heart
programme (both text messaging and Web access) helped them
change their behaviour, and 90% of participants would recommend
the programme to other people who had a heart event. Most
participants felt that the programme helped them learn about
(47/61, 77%) and recover (51/61, 84%) from their heart event. Quilici
2013 reported that 92% of participants found the text messaging
support to be valuable. Chow 2015 found that most participants
agreed that the text message support programme was useful (91%),
easy to understand (97%), and motivated their behaviour change
(77%).

The TEXTME study by Chow 2015 also has a parallel, detailed
qualitative analysis that summarises engagement and behavioural
mechanisms of the texting programme eDectiveness (Redfern
2016). The TEXTMEDS study by Chow 2022 reported that most
people agreed or strongly agreed that the text message programme
was useful (86%), easy to understand (94%), reminded them to
take their regular medications (63%), and motivated them to
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change their lifestyle behaviour (63%). Huo 2019 found that almost
all participants believed the text messages were useful (94.1%)
and easy to understand (97.1%); 74.1% of participants reported
saving messages for further learning, and 94% of participants
would like to continue to receive the text messages to improve
their knowledge and support disease management in the future.
Zheng 2019 found that participants perceived the text messages
as useful (96.1%) and easy to understand (98.8%); 69.4% of
participants saved messages for further learning, and 94.8% of
participants would like to continue to receive the text messages
in the future. Maddison 2021 reported that 97.8% of participants
would recommend the programme to others. The text messaging
programme was perceived to be helpful in managing heart disease
(82.6%); learning about heart condition (62.3%); recovery from
heart condition (82.6%); and changing behaviour (56.5%). Bae 2021
reported that text messages were perceived to be helpful (82.0%),
easy to understand (94.6%), a good motivation for changing
behaviour (78.2%), and reminding to take medication (52.7%).

In Khonsari 2015, most participants found that the SMS was
useful (93.5%) and helped them take their medications (64.5%). All
participants (100%) would recommend the intervention to other
patients, and 80.6% of the participants requested that the text
messaging reminders be continued. Ross 2021 reported that 94%
of participants agreed or strongly agreed that they were satisfied;
74% agreed or strongly agreed that it helped them manage their
condition; and 94.4% would recommend the programme to others.
Passaglia 2021 found that 79.2% of participants read all SMS; 88.7%
totally agree that SMS helped them change daily habits; and 86.8%
totally agree that the messages were helpful for their treatment.

D I S C U S S I O N

Summary of main results

We identified 18 studies eligible for inclusion in the review, seven
from the original review and 11 newly added in the current update.
The number of newly added studies shows the rapid growth in
this research area and increased evidence of using text messaging
in CVD secondary prevention. A total of 8136 participants were
included in the analysis. The 18 included studies were conducted
in 11 countries, including six high-income countries and five
middle-income countries. None of the included studies was from
a low-income country. All 18 studies included participants with
CVDs. Participants had various CVDs, including acute coronary
syndrome, coronary heart disease, stroke, myocardial infarction,
heart failure, and angina. Mean duration of the text messaging
was five months. There was variation in the characteristics of
text messages amongst studies (delivery method, frequency,
theoretic grounding, content used, personalisation, directionality).
The message content primarily included mixed functionalities,
covering medication reminders, and healthy lifestyle information.
We assessed the overall risk of bias for all studies as high, as all
studies had at least one domain at unclear or high risk of bias
(Figure 3).

This review provides very low-certainty evidence of the eDects of
text messaging on medication adherence (Summary of findings
1). All 18 studies included in this review reported on medication
adherence. Ten out of 18 studies showed a beneficial eDect of
mobile phone text messaging for medication adherence (Bae
2021; Chen 2019; Dale 2015a; Fang 2016; Kamal 2015; Khonsari
2015; Ni 2022; Pandey 2017; Park 2014a; Quilici 2013). The other

eight studies showed that text messaging resulted in either
a reduction or no diDerence in medication adherence when
compared with usual care. Due to the heterogeneity with respect to
diverse measurement methods and various definitions, medication
adherence was not pooled in a meta-analysis, thus the evidence is
uncertain.

The certainty of evidence relating to the eDect of text messaging
on fatal cardiovascular events, LDL cholesterol, blood pressure, and
heart rate was low or very low. Pooled analysis found that text
messaging may provide little to no benefit for fatal cardiovascular
events, LDL cholesterol, SBP, DBP, and heart rate compared to usual
care. Sensitivity analyses removing studies with high risk of bias
and outliers revealed similar findings that text messaging has little
to no eDect on LDL cholesterol, SBP, DBP, and heart rate.

There was insuDicient evidence of text messaging interventions
for non-fatal cardiovascular events, combined CVD events, urinary
11-dehydrothromboxane B2, and adverse events due to sparse
data available for synthesis. No study measured urinary 11-
dehydrothromboxane B2. Only two studies measured non-fatal
cardiovascular events, and only one study measured combined
CVD events and adverse events. Studies reported high levels of
acceptability, utility, and satisfaction with the text messaging
programme.

Overall, these data suggest that the current evidence for text
messaging in the CVD population is of low and very low certainty,
and therefore insuDicient to guide clinical practice and policy. The
results showed little to no evidence of an eDect of text messaging
on medication adherence, fatal cardiovascular events, non-fatal
cardiovascular events, combined CVD events, blood pressure, LDL
cholesterol, and heart rate. However, people with CVD tend to
have a high level of satisfaction, acceptability, and utility with
text messaging. Along with the growth of mobile phone usage
globally, future work should also focus on a deep understanding
of the enablers and barriers associated with the eDectiveness of
interventions.

Overall completeness and applicability of evidence

The search strategy identified all relevant studies up until August
2023. The 18 included studies varied in terms of their context,
intervention characteristics, and the measurement method and
definitions of study outcomes, which makes summarising the data
diDicult and reduces the certainty of the estimates produced. The
studies included in our meta-analysis had relatively small sample
sizes, short study durations, and were of low quality. Small sample
size hindered our ability to generalise our findings to a wide
population. Short-term durations prevented evaluation of long-
term intervention eDectiveness. The low quality of the included
studies reduced our confidence in the certainty of evidence.

The evidence in this review is applicable to a predominantly male
population aged between 50 and 65 years. Participants had various
CVDs, including acute coronary syndrome, coronary heart disease,
stroke, myocardial infarction, heart failure, and angina, therefore
indicating an appropriate representation of population.

Eight studies took place in high-income countries (USA, Australia,
Korea, Canada, and New Zealand), and eight took place in upper-
middle-income countries (China, Malaysia, Brazil, and Colombia).
Only one study was conducted in a lower-middle-income country
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(Pakistan) (World Bank 2023). It was uncertain where one study was
conducted, but it was likely from a high-income country (France). It
is therefore unclear whether the results would apply to low-income
countries.

All studies used text messaging as a central component of the
intervention. However, the characteristics of text messaging (e.g.
message frequencies, timing, content, degree of personalisation,
ability for patients to respond, and degree of automation) varied
across the 18 studies. The various characteristics and delivery
method of text messages may have influenced how the intervention
might work in a CVD population. In addition, details about the
specific theoretical framework, directionality, and personalisation
of text messages were lacking in some studies. Seven out of 18
studies did not specify if text messages were designed based on
a theoretical approach or framework (e.g. behavioural change
techniques or psychological theories). We attempted but were
unable to classify the content of messages according to behaviour
change techniques due to limited description of behaviour change
techniques and text message contents in the studies. Future studies
should include comprehensive descriptions of the interventions
delivered.

Most of the included studies examined medications and diseases
singly, which has implications for the generalisability of results,
given that most people may have comorbidities or be on multiple
medications. It is worth noting that some studies listed medication
adherence as a secondary outcome rather than a primary outcome,
which suggests that these studies may not be designed around the
focus of our review.

Although all 18 included studies reported the primary outcome
of medication adherence, the variability in outcome measures
and measurement tools used limited our ability to conduct
meta-analysis. In addition, only a few studies reported data on
adverse eDects, non-fatal cardiovascular events, and combined
cardiovascular events, and no studies reported on urinary 11-
dehydrothromboxane B2. InsuDicient reporting makes it diDicult to
draw any conclusions for these outcomes.

The most common comparator for the text messaging intervention
was reported as "usual care". However, details on usual care were
lacking in most of the included studies. In addition, definitions of
usual care varied across studies, which were likely to influence the
size of the eDect estimates.

We identified nine ongoing studies, ranging from 78 participants,
ISRCTN10549665, to 2500 participants, ACTRN12621000754842.
Three of these nine studies are being conducted in high-income
countries. As these nine studies have not yet reported any results,
our findings were limited to those studies that have reported results
and could be pooled in meta-analysis.

There appears to be little or no diDerence between mobile text
messaging and usual care in improving medication adherence
for secondary prevention of CVD. There are many potential
factors that could contribute to the narrow gap in medication
adherence between intervention and control groups. These
factors may include low quality of study design, simple
intervention design, short duration of intervention delivery, lack
of theoretical framework in the development of text messages,
small sample size of participants, etc. For example, Ross 2021
only used a simple design of text messaging programme (one-

way messages, prespecified order of SMS text messages that
was not personalised), and only sent seven text messages
that covered medication-related topics. Furthermore, random
messages received by participants in the control group may remind
them to take their medications and lead to biased results. However,
most control groups included in this review did not send text
messages to participants, and so the impact of this bias on the
results was very minimal.

Quality of the evidence

Overall, the summary of findings table shows evidence varying
between low and very low certainty.

The included studies were of poor methodological quality, with
each study having at least one risk of bias domain judged as unclear
or high risk. All studies were at high risk of bias for blinding of
participants and personnel (performance bias). Eleven out of 18
studies were at either high or unclear risk of bias for blinding of
outcome assessors (detection bias). Only eight studies were at
low risk for both allocation concealment and random sequence
generation. Hence, we downgraded the certainty of evidence for
all outcomes by one level, as the results of the meta-analysis may
have been influenced by the low quality of the included studies.
Sensitivity analysis removing low-quality studies revealed little to
no eDect for text messaging on LDL cholesterol, SBP, DBP, and heart
rate. However, very few studies of high quality were included in
the review. Future studies would benefit from having robust study
designs.

We identified considerable heterogeneity, including
methodological heterogeneity due to diDerences in the criteria
for defining outcome measures and measurement method,
and clinical heterogeneity related to the characteristics of text
messaging. Although all of the included studies used mobile
phones to deliver the intervention, we identified substantial
diDerences in the actual content of the SMS. Seven studies
lacked information on whether message content was supported
by psychological or behaviour change models. The considerable
heterogeneity not only has implications for the applicability of the
evidence, but also indicates that the quality of reporting for trials
evaluating mobile phone interventions is very poor. Additionally,
CIs across studies showed minimal overlap. Consequently,
we downgraded the certainty of the evidence one level for
inconsistency for all outcomes except fatal cardiovascular events,
which had low statistical heterogeneity.

We also downgraded the certainty of the evidence for all outcomes
by one level for imprecision because the included studies showed
diDerent directions of eDect, and CIs crossed the no-eDect line
and encompassed positive and negative eDects. Indirectness was
less of an issue in this review update. All included participants
had CVDs, indicating an appropriate representation of population.
Publication bias could not be assessed reliably for outcomes due
to the small number of studies (< 10) that could be included in the
meta-analysis.

Potential biases in the review process

We acknowledge that, although systematic searches across a
number of resources were conducted, any search has limitations
for pragmatic reasons. Publication bias with the tendency to
report positive findings cannot be excluded. Furthermore, some
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of the included studies had missing endpoint data, which
restricted the inclusion of these studies in the meta-analysis.
Consequently, unpublished and missing data might lead to bias
in the pooled eDect (Hopewell 2009). We tried to overcome this
potential limitation by searching clinical trial registries for data on
prospectively registered trials. However, eligible studies published
aPer the last search date could have been missed. In addition,
although we did not exclude non-English articles, non-English
articles published in non-English journals might have been missed
in this review and could have potentially introduced language bias.

We were unable to perform planned subgroup analyses to
investigate reasons for heterogeneity due to a lack of details or
limited number of studies reporting on the outcome of interest.
Study eDects may be influenced by the observed heterogeneity. It
should be noted that some included studies may not have reported
all the data they collected, as study protocols were not available
for all studies. As a result, the analysis may be incomplete. Another
potential source of bias is that due to variations in approaches used
to measure and report outcomes, we were unable to include all
reported data in the meta-analysis. Consequently, internal validity
of the meta-analysis might be aDected. For example, studies
reporting on medication adherence reported the data as either
proportion of days of medication covered or mean change in
medication adherence score, making it diDicult to group all studies
for a comprehensive synthesis and comparison, and limiting
our confidence in conclusions on the eDicacy of interventions.
Furthermore, medication event monitoring system (MEMS) data
have their limitations, as patients may unscrew the MEMS cap
without actually ingesting the medication. Finally, the use of
available data in data analysis may not reflect the entire evidence
base and thus threaten the validity of the results. We found two
studies that did not report non-fatal cardiovascular events as per
their protocol. We attempted to contact the study authors to obtain
the data, but received no response.

Agreements and disagreements with other studies or
reviews

This review update includes 11 new studies compared with the
original review. Our findings of mixed evidence for the eDects
of text messaging and no reported harms are consistent with
the previous review (Adler 2017). It is worth noting that in the
previous review, six of seven included studies showed a beneficial
eDect on improving medication adherence. However, of the 11
new studies included in the review update, only three studies
demonstrated a positive eDect on medication adherence. The
potential reasons contributing to this interesting finding need
further exploration, which may be influenced by participant
characteristics and intervention delivery format. Compared with
the original review, which included small-scale studies, the new
studies identified in the review update were applied in more
countries and larger populations, indicating a higher level of
generalisability of study findings.

Limited systematic reviews have examined the eDect of text
messaging on medication adherence in people with CVD. Zhao
2019 conducted a systematic review and meta-analysis evaluating
the eDect of text message reminders on medication adherence
in people with coronary heart disease. Their study included only
2 trials with 144 participants for meta-analysis and found that
medication adherence in the intervention group was 2.85 times
greater than in the control group. Compared with Zhao 2019, our

review update expanded participants to CVD and included more
studies for a comprehensive analysis. The mixed results observed
in the 18 included studies may reflect the challenges involved in
improving adherence, which are possibly attributed to multiple
intentional (e.g. cost, side eDects, availability) and unintentional
(e.g. forgetfulness, lack of health literacy) factors (Thorneloe 2018).
It might not be easy to address intentional medication adherence
solely by text messaging, which may partly explain the inconsistent
results of text messaging across studies. How best to design text
messaging interventions to address intentional factors to non-
adherence to medication is important. Our review found that, of
the 10 studies reporting benefits on medication adherence, eight
studies incorporated medication reminders as straight message
contents, which might be considered as a key element of text
messaging in overcoming medication non-adherence (Bae 2021;
Chen 2019; Fang 2016; Kamal 2015; Khonsari 2015; Ni 2022;
Pandey 2017; Park 2014a). However, there was insuDicient power
to quantitatively explore heterogeneity due to diDerent content.
Another systematic review including nine studies on the use of
text messaging interventions for secondary prevention of CVD
found that text messaging was eDective in improving medication
adherence (Unal 2018). However, half of their included studies
(four out of nine) included hypertension as the primary condition,
which was inconsistent with the inclusion criteria of our review.
Our review is comparable to a previous systematic review of
mobile phone interventions (e.g. text messaging, mobile apps,
or telemonitoring) in the secondary prevention of CVD, which
found that text messaging might positively impact the secondary
prevention of CVD, but failed to draw any robust conclusions due
to high heterogeneity and inability to conduct meta-analysis (Park
2016).

Whilst there is not a great deal of evidence on mobile text messaging
for adherence in secondary prevention, it can be useful to look
into research into what has been successful in tackling other
chronic conditions. Ershad 2016 conducted a systematic review
to examine the eDectiveness of mobile phone text messaging
in improving medication adherence for people with chronic
diseases. They included 34 studies, including 22 RCTs, one quasi-
experimental, two prospective, two observational, and four cohort
studies. Although meta-analysis was not conducted due to the high
heterogeneity in the types of included studies, they found that
in 85% of included studies, text messaging improved medication
adherence in people with chronic diseases. One review on mobile
text messaging for medication adherence in all chronic diseases
found that mobile text messaging nearly doubled the odds of
medication adherence (Thakkar 2016). However, the issue of
heterogeneity still existed, as substantial statistical heterogeneity

(I2 = 62%) across the included studies was identified. Furthermore,
the included RCTs had a short intervention duration (12 weeks),
and whether the adherence improvement could translate into
the benefits in clinical outcomes was not assessed. In contrast
to the positive findings of medication adherence found in these
two reviews, our review update did not demonstrate consistent
results. It is uncertain whether text messaging is more eDective
in improving medication adherence for other chronic conditions
when compared with people with CVD.
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A U T H O R S '   C O N C L U S I O N S

Implications for practice

Overall, this review suggests that the current evidence for the
use of text messaging in people with cardiovascular disease
(CVD) is of low or very low certainty. Half of the included
studies (10/18) showed that text messaging interventions improved
medication adherence. The remaining eight studies showed that
text messaging resulted in either a reduction or no diDerence in
medication adherence when compared with usual care. Due to the
heterogeneous nature of study outcomes, we could not conduct
meta-analysis for medication adherence. Consequently, there is
insuDicient evidence to determine the eDects of text messaging on
medication adherence for people with CVD.

Due to limited evidence, we are uncertain if text messaging
reduces fatal and non-fatal cardiovascular events, and combined
cardiovascular events in people with CVD when compared to
usual care. Furthermore, there may be little to no impact of text
messaging on low-density lipoprotein cholesterol, blood pressure,
and heart rate for people with CVD. The findings of this review
therefore cannot provide important implications for practices, and
further evaluation is warranted.

Implications for research

The results of the review update should be interpreted with caution,
as pooling of the results may be influenced by methodological and
clinical heterogeneity. More large-scale, theory-based randomised
trials that are adequately powered and of high quality are
therefore needed to provide more precise estimates of the eDect
of interventions. Future studies should synthesise data from high-
quality studies in order to provide stronger evidence.

Given that the eDectiveness of text messaging may be strongly
influenced by the context in which it is applied, the need to perform
process evaluation and qualitative studies to enhance contextual
understanding of randomised controlled trial findings and identify
the individual and organisational-level factors aDecting the
implementation, adoption, and eDectiveness of interventions is
highlighted. There is a lack of evidence from low-income countries,
as all of the included studies were conducted in middle- and
high-income countries. More research should be conducted in
low-income countries to bridge the knowledge gap and to assess
whether text messaging is beneficial in that setting. No studies
included in our review update investigated the long-term eDects
(> 12 months) of text messaging. Given that in most cases lifelong
adherence to medications is required, a long-term sustainability
(> 12 months) of text messaging should be explored in future
studies. The findings of high utility, feasibility, and satisfaction for
the delivery of text messaging are encouraging for future studies of
mobile text messaging to support secondary prevention goals.

We were unable to perform subgroup analysis (e.g. directionality
of text messaging, personalisation, intervention modality) in this
updated review due to insuDicient data. Whilst there has been
growing research in this area, there are still a lot of unsolved
questions. This review identified that large variability exists with
regard to the content of text messages. It suggests that future
reviews should carry out content analysis of text messages to
ascertain the optimal content of text messages. In addition, seven
out of 18 studies did not specify if text messages were designed

based on a theoretical approach or framework (e.g. behavioural
change techniques or psychological theories). Consequently,
there is a need for improvement in intervention design through
incorporation of theory-based tailoring strategies to address
medication non-adherence. Furthermore, future reviews need to
explore the optimal frequency and timing of intervention delivery
and use process evaluations to assess the mechanisms by which
messages have an eDect. In future studies, the form of text
messaging might be changed into graphics, video, or audio that is
delivered via multimedia messaging services. Future studies should
therefore provide suDicient detailed description of the intervention
to allow identification of the eDective intervention components
and to enable rigorous evaluations to be performed. In the future
development of text messaging interventions, a wide range of
factors influencing adherence that may be amenable to change
needs to be fully considered. In addition, cost-eDectiveness of text
messaging was seldom evaluated amongst the included studies; in
future studies, cost eDiciency should be considered.

We found that substantial variability exists with regard to the
definition of medication adherence and methods of adherence
assessment across studies, making it diDicult to group studies
for comprehensive comparison. The vast majority of the studies
evaluating medication adherence were reliant on participants’ self-
report and subjective measurement, which are subject to recall bias
and social desirability bias. It is therefore of particular importance
that standardised and objective approaches to quantify medication
adherence (e.g. development of free and validated scores,
pill counts or prescription refill rates) are used to improve
comparability of outcome measures across studies for a more
reliable and rigorous assessment of the eDectiveness of text
messaging for CVD. Although there is a lack of high-quality evidence
of supporting the intervention eDects in this review update, the
high number of ongoing studies indicate that the evidence will
continue to evolve over time. Consequently, we recommend that
review updates be performed regularly to provide nuanced insight
and exert new evidence to guide policy and research.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Design: prospective, parallel, 2-arm RCT

Setting: 2 tertiary and university teaching hospitals, Korea

Recruitment period: April 2017 to May 2020

Length of intervention: 6 months

Study start and end dates: April 2017 to November 2020

Participants Inclusion criteria: CHD and underwent PCI for the first time

Exclusion criteria: < 18 years of age; had no mobile phone; or difficulty reading SMS text messages

Randomised: total: n = 879, intervention: n = 440, control: n = 439

Number available for follow-up: total: n = 760, intervention: n = 392 (4 deaths; 44 lost to follow-up),
control: n = 368 (1 death and 70 lost to follow-up)

Mean age in years (SD): total:60.4 (10.5), intervention: 60.1 (10.6), control: 60.7 (10.4)

Sex (% male): total: 83.30%, intervention: 83.60%, control: 82.90%

Interventions Intervention group: "access to a supporting website and received 4 SMS text messages per week
for 6 months regarding a healthy diet, physical activity, smoking cessation, and cardiovascular
health." (Bermon 2021, p 1)

Text type: automated, unidirectional
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Control group: usual care including regular follow-up at the outpatient clinic and education on cardio-
vascular health and risk factors provided by nurses

Outcomes Primary outcome

• LDL-C at 6 months' follow-up (measured from fasting blood samples)

• systolic blood pressure at 6 months' follow-up (measured by electronic blood pressure monitor)

• BMI at 6 months' follow-up (weight and height were measured by automatic standardised scale
(GBF-500, TransTek) and electronic height rod (BSM330, InBody), respectively)

Secondary outcomes

• medication adherence at 6 months' follow-up (measured by the 6-item Modified Morisky Scale; total
score ranges from 0 to 6, high score = better adherence)

• proportion of participants taking medication as instructed on > 25 days in the last month

• proportion of participants with LDL-C < 70 mg/dL

• proportion of participants with blood pressure < 140/90 mmHg

• utility and acceptability of the text messaging programme (assessed by self-reported 5-point Likert
scale)

Notes Funding: received funding from the National Research Foundation of Korea (NRF) (NR-
F-2017R1C1B5017736)

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "A computerized randomization program was developed for a random 1:1 allo-
cation whose sequence was generated in a block size of 8." (Bae 2021, p 4)

Allocation concealment
(selection bias)

Unclear risk No details reported

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Given the nature of the intervention it was impossible to blind participants.
Care provider was blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Outcome evaluator were blinded to the assignment

Incomplete outcome data
(attrition bias)
All outcomes

High risk Intention-to-treat analysis was not performed for primary outcomes. There
were differences between groups in withdrawals. 70/439 (15.9%) and 44/440
(10%) participants were lost to follow-up in the control and intervention
groups, respectively.

Selective reporting (re-
porting bias)

Low risk The study protocol is not available but pre-specified outcomes in trial registry
were reported.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Bae 2021  (Continued)
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Study characteristics

Methods Design: prospective, parallel, 2-arm RCT

Setting: a tertiary hospital serving as a reference centre for cardiovascular diseases in Northeastern
Colombia

Recruitment period: NR

Length of intervention: 12 months

Study start and end dates: NR

Participants Inclusion criteria: aged ≥ 18 years, with a history of at least 1 of the following: arterial occlusive events
(acute coronary syndrome, stable angina, ischaemic cerebrovascular disease, peripheral arterial dis-
ease, or coronary revascularisation), own a mobile phone, able to read the SMS text message

Exclusion criteria: "had a known contraindication to take cardiovascular secondary prevention med-
ications" (Bermon 2021, p 3)

Randomised: total: n = 930, intervention: n = 462, control: n = 468

Number available for follow-up: total: n = 805, intervention: n = 414 (54 lost to follow-up), control: n =
391 (71 lost to follow-up)

Mean age in years (SD): total: 63.5 (9.8), intervention: 64 (9.7), control: 63.1 (10)

Sex (% male): total: 78.40%, intervention: 76.40%, control: 80.30%

Interventions Intervention group: received SMS text messages daily for the first 4 weeks, 5 SMS text messages on
week 5, 3 SMS text messages each in weeks 6 and 7, and 1 SMS text message weekly from week 8 until
week 52

Text type: automated, unidirectional

Control group: received text messages for reminding participation in the study

Outcomes Primary outcome

• LDL-C at 12 months' follow-up (assessed by blood samples of participants)

Secondary outcomes

• blood pressure at 12 months' follow-up

• heart rate at 12 months' follow-up

• medication adherence at 12 months' follow-up (measured by the Medication Adherence Report
Scale-5; high score = better medication adherence)

• fatal cardiovascular events at 12 months' follow-up (assessed by phone interview and confirmed by
medical case notes, registries, or death certificates)

• death from any cause at 12 months' follow-up (assessed by phone interview and confirmed by medical
case notes, registries, or death certificates)

• adverse effects (e.g. road traffic crashes) at 12 months' follow-up

Notes Funding: this work was supported by the Ministerio de Ciencia Tecnología e Innovación (code:
656672553352; grants 899-2015 and 753 de 2016); Fundación Cardiovascular de Colombia, Floridablan-
ca; UK Medical Research Council Funded Reference (reference number: MR/N021304/1); and the Uni-
versidad Pontificia Bolivariana, Bucaramanga

Declaration of interest: no conflicts of interest

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Block randomization was used, with block sizes of 5 patients each in a 1:1 al-
location ratio, and assignment was done automatically using a remote com-
puter-based randomization." (Bermon 2021, p 4)

Allocation concealment
(selection bias)

Low risk Randomisation was performed centrally using the CommCare platform after
eligibility criteria was confirmed, informed consent signed and baseline infor-
mation collected. Randomised allocation was not revealed until after a partici-
pant was formally entered into the trial.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Owing to the nature of the intervention, the participants could not be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Investigators handling and analyzing the data were blinded to the intervention
assigned

Incomplete outcome data
(attrition bias)
All outcomes

High risk Imbalance in numbers or reasons for missing data across groups: 54/468
(11.5%) control and 71/462 (15.3%) intervention

Selective reporting (re-
porting bias)

Low risk Outcomes reported as planned in protocol

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Bermon 2021  (Continued)

 
 

Study characteristics

Methods Design: parallel, 3-arm, RCT

Setting: large tertiary referral hospital, China

Recruitment period: December 2011 and March 2015

Length of intervention: 1 month

Study start and end dates: December 2011 to September 2015

Participants Inclusion criteria: diagnosed with chronic heart failure

Exclusion criteria: were deceased in hospital, unwilling to participate, < 18 years of age, unable to read
in Chinese, do not own a phone, discharged to a long-term care facility, were planning to receive car-
diac surgery within 6 months, were waiting for heart transplantation, have malignancy or other critical
illness with a life expectancy of < 1 year, have severe mental disorders, and were participating in other
research

Randomised: total: n = 767, intervention group 1: n = 252, intervention group 2: n = 255, control: n =
260

Number available for follow-up: total: n = 489, intervention group 1: n = 241 (11 lost to follow-up), in-
tervention group 2: n = 248 (7 lost to follow-up), control: n = 241 (19 lost to follow-up)
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Mean age in years (SD): total: 61 (15), intervention group 1: 60 (15), intervention group 2: 62 (14), con-
trol: 61 (15)

Sex (% male): total: 56%, intervention group 1: 57.5%, intervention group 2: 54.5%, control: 57.30%

Interventions Intervention group 1: participants and their caregivers received both educational and reminder text
messages. The educational messages aimed to improve health knowledge, whilst the reminder mes-
sages aimed to remind participants to take their medications. "All educational messages were sent
within the first 10 days after discharge, and then the reminder messages were sent weekly for 1 month.
Patients were informed not to reply to the messages." (Chen 2019, p 165)

Intervention group 2: "received one structured phone call from research nurses within 30 days after
discharge" (Chen 2019, p 165)

Text type: automated, one-way

Control group: usual care after discharge

Outcomes Primary outcome

• all-cause death and fatal CVD events at 3 months' follow-up

Secondary outcomes

• medication adherence (defined as proportion of participants taking medicine as prescribed) at 3
months' follow-up

Notes Funding: NR

Declaration of interest: no conflict of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The random sequence list was generated and encrypted with Excel 2010 and
kept by a statistician who had no access to patient information during the tri-
al." (Chen 2019, p 165)

Allocation concealment
(selection bias)

Unclear risk No details reported

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Owing to the nature of the intervention, the participants could not be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk No details reported

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Similar loss to follow-up in three groups. Analysis was conducted following in-
tention-to-treat principle.

Selective reporting (re-
porting bias)

Unclear risk No trial registry entry or published protocol found to compare planned with
reported outcomes.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Chen 2019  (Continued)
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Study characteristics

Methods Design: parallel-group, single-blind, RCT

Setting: outpatients from large tertiary referral centre and university teaching hospital, Australia

Recruitment period: September 2011 to November 2013

Length of intervention: 6 months

Study start and end dates: September 2011 to May 2014

Participants Inclusion criteria: > 18 years of age, documented CHD, able to provide informed consent

Exclusion criteria: did not have an active mobile phone, insufficient English language proficiency, re-
ferred for congenital heart disease or coronary anomalies

Randomised: total: n = 710, intervention: n = 352, control: n = 358

Number available for follow-up: total: n = 693, intervention: n = 339 (9 unable to contact, 4 died), con-
trol: n = 354 (3 unable to contact, 1 died)

Mean age in years (SD): total: 57.6 (9.2), intervention: 57.9 (9.1), control: 57.3 (9.3)

Sex (% male): total: 82%, intervention: 81.5%, control: 82.4%

Interventions Intervention group: received 4 messages per week for 24 weeks. Each message was sent on 4/5 ran-
domly selected workdays. Text messages provided advice, health information, motivational reminders,
and support to change lifestyle behaviours. Messages for each participant were randomly selected from
the bank of messages based on participant characteristics (e.g. smoking).

Text type: automated, one-way

Control group: community follow-up and referral to inpatient cardiac rehabilitation

Outcomes Primary outcome

• LDL-C at 6 months' follow-up (assessed by fasting blood sample)

Secondary outcomes

• medication adherence (measured as proportion taking secondary-prevention medications (ACE(I)/
ARB, aspirin, beta-blocker, statin, all of these 4 medications)) at 6 months

• blood pressure at 6 months' follow-up

• BMI at 6 months' follow-up

• heart rate at 6 months' follow-up

• utility and perceived acceptability at 6 months (assessed by questionnaire)

Notes Funding: grants from the National Heart Foundation of Australia Grant-in-Aid (G10S5110) and a BUPA
Foundation Grant

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomization occurred via a computerized randomization program that
was accessed through a secure web interface. The random allocation se-
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quence was in a uniform 1:1 allocation ratio with a block size of 8 and was con-
cealed from study personnel." (Chow 2015, p 1256)

Allocation concealment
(selection bias)

Low risk The random allocation sequence was concealed from study personnel. "Study
staD enrolled patients by entering data into the secure web interface." (Chow
2015, p 1256)

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Owing to the nature of the intervention, the participants could not be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Blinded assessments were conducted at baseline and 6 months. Study person-
nel taking follow-up assessments were blinded to parallel group assignments.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Missing outcome data were balanced in numbers between groups. Analysis
was conducted following intention-to-treat principle.

Selective reporting (re-
porting bias)

High risk Psychosocial factors and fruit/vegetable intake were not reported as per the
study trial.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Chow 2015  (Continued)

 
 

Study characteristics

Methods Design: prospective, parallel, 2-arm RCT

Setting: 18 public teaching hospitals, Australia

Recruitment period: NR

Length of intervention: 12 months

Study start and end dates: NR

Participants Inclusion criteria: diagnosis of ACS; own an operational texting-capable mobile phone, able to read
text messages in English, life expectancy > 6 months, and able to provide informed consent

Exclusion criteria: NR

Randomised: total: n = 1424, intervention: n = 716, control: n = 708

Number available for follow-up: total: n = 1298, intervention: n = 641 (1 withdrew consent; 1 did not
meet criteria; 54 requested messages stop; 9 unable to contact; 10 died), control: n = 657 (5 withdrew
consent; 21 requested stop; 16 unable to contact; 2 moved; 1 unwell; 1 no reason; 5 died during usual
care period)

Mean age in years (SD): total: 58 (10.7), intervention: 58 (10.4), control: 58 (10.9)

Sex (% male): total: 79.20%, intervention: 79.50%, control: 79%

Interventions Intervention group: received 4 messages per week for the first 6 months and 3 messages per week
over the subsequent 6 months. Text messages provided health information on general secondary pre-
vention and support on medications and lifestyle modification. The text messages were customised to

Chow 2022 
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participant characteristics including aspects of their diet, physical activity capacity, and types of med-
ications they were taking. Text messages were personalised by incorporating the participant’s name
and the hospital at which the participant was treated.

Text type: automated, two-way communication (text or telephone)

Control group: usual care (secondary prevention as determined by the treating clinician)

Outcomes Primary outcome

• self-reported medication adherence to the 5 classes of medications indicated for secondary preven-
tion after ACS at 6 and 12 months (measured by asking participants to self-report on how many days
in the past 30 days they missed taking a medication). Participants were defined as adherent if at both
6 and 12 months the proportion of indicated medications taken was > 80% (24/30 days in the pre-
ceding 1 month)). The 5 classes of medications were aspirin, beta-blocker, ACE(I)/ARB, statin, and an-
tiplatelet.

Secondary outcomes

• proportion of participants adherent to separate drug classes at 6 and 12 months

• LDL-C at 6 and 12 months (assessed by fasting blood sample)

• blood pressure at 6 and 12 months

• heart rate at 6 and 12 months

• cardiovascular events at 6 and 12 months

• utility and perceived acceptability at 6 and 12 months (assessed via focus groups with participants)

Notes Funding: supported by the National Health and Medical Research Council (APP1042290)

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomization was in a 1:1 allocation ratio stratified by site through a com-
puterized randomization program." (Chow 2022, p 1445)

Allocation concealment
(selection bias)

Low risk Central allocation via a centralised, computerised randomisation programme
was used. Therefore, investigators enrolling participants could not foresee as-
signment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Owing to the nature of the intervention, the participants could not be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Study coordinators and research assistants conducting the assessments and
statisticians were blinded.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Missing outcome data were balanced in numbers between groups. Analysis
was conducted following intention-to-treat principle.

Selective reporting (re-
porting bias)

Low risk Outcomes were reported as planned in protocol.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Chow 2022  (Continued)
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Study characteristics

Methods Design: parallel, 2-arm RCT

Setting: 2 large metropolitan hospitals, Auckland, New Zealand

Recruitment period: 2013 to 2014

Length of intervention: 6 months

Study start and end dates: start date: 2013, end date: NR

Participants Inclusion criteria: English-speaking adults, diagnosis of CHD (myocardial infarction, angina, or revas-
cularisation), access to the internet (e.g. at home, work, or library)

Exclusion criteria: untreated ventricular tachycardia, severe heart failure, life-threatening co-existing
disease with life expectancy less than 1 year, and/or significant exercise limitations for reasons other
than CHD

Randomised: total: n = 123, intervention: n = 61, control: n = 62

Number available for follow-up: total: n = 116, intervention: n = 57 (4 withdrawals: 2 for medical rea-
sons, 2 being too busy), control: n = 59 (3 could not be contacted)

Mean age in years (SD): total: 59.9 (11.1), intervention: 59.0 (10.5), control: 59.9 (11.8)

Sex (% male): total: 81.3%, intervention: 79%, control: 84%

Interventions Intervention group: received text messages for 24 weeks and had access to a supporting website. Mes-
sages were tailored to participant name and preferred time of day to receive messages. Participants re-
ceived daily text messages for the first 12 weeks and then 5 messages per week from weeks 13 to 24.

Text type: automated, bi-directional

Control group: usual care (outpatient cardiac rehabilitation programme involving health education
and supervised exercise)

Outcomes Primary outcomes

• adherence to healthy lifestyle behaviours at 3 and 6 months' follow-up (measured by a self-reported
composite health behaviour score (≥ 3))

Secondary outcomes

• medication adherence at 6 months' follow-up (measured by the 8-item Morisky Medication Adherence
Scale; higher score = better adherence)

• blood pressure at 6 months' follow-up

• LDL-C at 6 months' follow-up

• serious adverse events at 6 months' follow-up

• Acceptability of the text messaging programme at 6 months' follow-up (assessed by author-derived
questionnaire)

Notes Funding: government body (National Institute for Health Innovation, the University of Auckland)

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement
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Random sequence genera-
tion (selection bias)

Low risk "randomization sequence was computer generated by a statistician indepen-
dent to the project using a block size of 6" (Dale 2015a, p 4)

Allocation concealment
(selection bias)

Low risk "Allocation was concealed in sequentially numbered, opaque, sealed en-
velopes. Participant enrolment and assignment to the intervention were com-
pleted by a trained research assistant" (Dale 2015a, p 4)

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk "Because of the nature of the intervention, participants and outcome asses-
sors were not blinded to their treatment allocation." (Dale 2015a, p 4)

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk "Because of the nature of the intervention, participants and outcome asses-
sors were not blinded to their treatment allocation." (Dale 2015a, p 4)

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Missing outcome data were balanced in numbers between groups. Analysis
was conducted following intention-to-treat principle.

Selective reporting (re-
porting bias)

Low risk Outcomes reported as planned in protocol.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Dale 2015a  (Continued)

 
 

Study characteristics

Methods Design: parallel, 3-arm RCT

Setting: Chengdu City, China

Recruitment period: over 10 months in 2013

Length of intervention: 6 months

Study start and end dates: NR

Participants Inclusion criteria: adult patients with CAD treated in the General Medicine Department at West China
Hospital. All participants had chronic stable angina consistent with the criteria of the Chinese Medical
Association of Cardiovascular Disease Guide.

Exclusion criteria: "(1) nonconformance with the diagnostic standards for chronic stable angina es-
tablished by the Chinese Medical Association of Cardiovascular Epidemiology, (2) history of mental ill-
ness, (3) infection, fever, operation, serious heart failure, respiratory failure or acute stroke in the prior
month and (4) inability to use a mobile phone that accepts SMS" (Fang 2016, p 666)

Randomised: total: n = 280, intervention group 1: n = 95, intervention group 2: n = 92, control: n = 93

Number available for follow-up: total: n = 271, intervention group 1: n = 91, intervention group 2: n =
90, control: n = 90

Mean age in years (SD): intervention group 1: 53.73 (7.20), intervention group 2: 53.69 (7.74), control:
53.50 (7.62)

Sex (% male): intervention group 1: 70.33%, intervention group 2: 67.78%, control: 67.78%

Fang 2016 
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Interventions Intervention group 1: the SMS group received medication reminders and educational materials via
SMS

Intervention group 2: the SMS + Micro Letter group received medication reminders via SMS and edu-
cational materials via Micro Letter. A public Micro Letter platform was established for the study. CAD-
related information (e.g. prevention of hyperlipidaemia, medication use, side effects of medication)
was regularly relayed to the platform.

Text type: NR

Control group: received monthly telephone call to remind participant of medication schedule and up-
coming appointments

Outcomes Primary outcomes

• adherence to statin medication at 6 months' follow-up (measured by the 4-item Morisky Medication
Adherence Scale; higher score = worse adherence)

Notes Funding: NR

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Patients were randomised using a computer-generated random number table

Allocation concealment
(selection bias)

Unclear risk Not discussed

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not discussed but given nature of intervention unlikely

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not discussed

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Similar loss to follow-up in both groups

Selective reporting (re-
porting bias)

Unclear risk Only one outcome, but no protocol

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Fang 2016  (Continued)

 
 

Study characteristics

Methods Design: multicentre, parallel-group, single-blind RCT

Huo 2019 
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Setting: 34 hospitals (tertiary and secondary), China

Recruitment period: August 2016 to April 2017

Length of intervention: 6 months

Study start and end dates: start date: August 2016, end date: NR

Participants Inclusion criteria: > 18 years of age, documented CHD (acute MI or PCI) and diabetes within the prior 3
years, access to a mobile phone to read and send text messages

Exclusion criteria: "had cognitive or communication disorders that prevented them from compre-
hending, detecting, or applying language when attempting to speak or communicate with others; or
were unable to provide informed consent" (Huo 2019, p 3)

Randomised: total: total: n = 502, intervention: n = 251, control: n = 251

Number available for follow-up: total: n = 500, intervention: n = 250 (1 lost to follow-up), control: n =
250 (1 lost to follow-up)

Mean age in years (SD): total: 59.5 (9.3), intervention: 59.5 (9.4), control: 59.5 (9.1)

Sex (% male): total: 82.5%, intervention: 82.9%, control: 82.1%

Interventions Intervention group: received 6 messages per week for 6 months. Messages were randomly selected
from software system and sent at 1 of 3 random times (9 am, 12 pm, 4 pm) on all days except Monday.
Participants "received one of each of the following message types each week: information about CHD
and DM, glucose monitoring and control, blood pressure control, medication adherence, physical activ-
ity, lifestyle recommendations, including diet and foot care". (Huo 2019, p 3)

Text type: automated. "Most of the text messages were unidirectional, with no reply anticipated. Bidi-
rectional text messages requesting blood glucose measurements and reports on medication usage
were sent at weekly intervals to assess patient engagement." (Huo 2019, p 3)

Control group: usual care

Outcomes Primary outcomes

• change in glycated haemoglobin from baseline to 6 months (measured at the laboratory)

Secondary outcomes

• glycated haemoglobin at baseline and 6 months (measured using high-performance liquid chro-
matography technique)

• plasma fasting blood glucose at baseline and 6 months (measured at the laboratory)

• LDL-C at baseline and 6 months (measured at the laboratory)

• systolic blood pressure at baseline and 6 months (measured by digital blood pressure monitor)

• physical activity at baseline and 6 months (measured by International Physical Activity Questionnaire)

• medication prevalence at 6 months' follow-up (ACE(I)/ARB, aspirin, beta-blocker, statin, all 4 cardio-
protective medications, insulin, oral antidiabetic medication) (measured by a self-reported question-
naire)

• acceptability and utility of the intervention at 6 months' follow-up (assessed via interview with par-
ticipants)

Notes Funding: "This project was supported by the Chinese Academy of Medical Sciences Innovation Fund for
Medical Science (2016-I2M-1–006 and 2017-I2M-B&R-02), the Research Special Fund for Public Welfare
Industry of Health (201502009) from the National Health and Family Planning Commission of China, the
National Key Research and Development Program (2017YFC1310803) from the Ministry of Science and
Technology of China, and the 111 Project (B16005) from the Ministry of Education of China." (Huo 2019,
p 9)

Huo 2019  (Continued)
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Declaration of interest: "Dr Krumholz is the recipient of a research grant from Medtronic and Johnson
& Johnson, through Yale University, to develop methods of clinical trial data sharing; chairs a cardiac
scientific advisory board for United Health; works under contract with the Centers for Medicare and
Medicaid Services to develop and maintain performance measures that are publicly reported; is a par-
ticipant/participant representative of the IBM Watson Health Life Sciences Board; is a member of the
Advisory Board for Element Science and the Physician Advisory Board for Aetna; and is the founder of
Hugo - a personal health information platform. Dr Spatz receives support from the Centers for Medicare
& Medicaid Services to develop publicly reported quality measures, the Food and Drug Administration
to support projects within the Yale-Mayo Clinic Center of Excellence in Regulatory Science and Inno-
vation (CERSI), the National Institute on Minority Health and Health Disparities (U54MD010711-01) to
study precision based approaches to diagnosing and preventing hypertension, and the National Insti-
tute of Biomedical Imaging and Bioengineering (R01 EB028106-01) to study a cuD-less blood pressure
device. Dr Masoudi has a contract with the American College of Cardiology for his role as Chief Scientif-
ic Advisor of NCDR. He has received travel expenses from the China Oxford Centre. The other authors
report no conflicts." (Huo 2019, p 9)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A computerised randomisation system and a strstified randomisation ap-
proach based on age, gender, acute myocardial infarction history, education
and medical insurance type were used.

Allocation concealment
(selection bias)

Unclear risk No details reported

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Owing to the nature of the intervention, the participants could not be blinded.
Recruiting personnel and clinicians were blinded to assignment

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The study minimized any potential bias by not disclosing the group allocation
of patients to data collectors

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Similar loss to follow-up in both groups. Analysis was conducted following in-
tention-to-treat principle.

Selective reporting (re-
porting bias)

High risk Death, non-fatal myocardial infarction, stroke and rehospitalisaiton were not
reported as per the trial protocol.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Huo 2019  (Continued)

 
 

Study characteristics

Methods Design: parallel, 2-arm RCT

Setting: Karachi, Pakistan

Recruitment period: NR

Length of intervention: 2 months

Kamal 2015 
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Study start and end dates: NR

Participants Inclusion criteria: "age greater than 18 years old; history of stroke(s) confirmed by neuroimaging at the
time of the episode; > 1 month since last episode of stroke; use of at least two drugs such as (but not
limited to) antiplatelets, statins, anti-hypertensives to control risk factors of stroke; modified Rankin
Score of 3 or less (so that they are able to operate mobile phones); possession of a personal cell phone
that the patient has access to at all times. In the case of patients who do not own or are unable to use
mobile phones, they must have a caregiver available at all times who possesses a cell phone; ability
to receive, comprehend and reply to an SMS in English, Nastaleeq Urdu (local Urdu script) or Roman
Urdu. In the case of patients who themselves are unable to receive, comprehend or reply to an SMS,
they must have caregivers available at all times who could perform the above mentioned tasks." (Ka-
mal 2015, p 2)

Exclusion criteria: "biological impairment in reading or responding to SMS in the caregiver such as
(but not limited to) loss of vision, visual field cuts, aphasia in case the patient himself/herself is sup-
posed to receive SMS; diagnosed organ dysfunction or malignancy such as hepatic, renal or malignan-
cy; plans to travel outside the country inside the two months following enrolment" (Kamal 2015, pp
2-3)

Randomised: total: n = 200, intervention: n = 100, control: n = 100

Number available for follow-up: total: n = 162, intervention: n = 83 (10 unwilling to come, 2 sick, 3 out
of station, 2 discontinued intervention), control: n = 79 (17 unwilling to come, 4 out of station)

Mean age in years (SD): total: 56.85 (SD not reported), intervention: 56 (1.5), control: 57.6 (1.3)

Sex (% male): total: 67.5%, intervention: 71%, control: 64%

Interventions Intervention group: received automated SMS reminders customised to participant's individual pre-
scription. "The participants were required to respond to the SMS stating if they have taken their medi-
cines. Moreover, twice weekly health information SMS were also sent to the intervention group. Health
information SMS were customised according to medical and drug profile of every patient by the re-
search team. The messages were designed in a weekly schedule at preset days of the week for total 8
weeks e.g., Wednesday and Saturday week 1 for patient X. The timings were decided according to the
prescription so that health messages do not collide with the reminder messages for that day. Usually 5
pm was found feasible for most participants. These messages did not ask for a reply." (Kamal 2015, p 3)

Text type: automated, two-way

Control group: "patients received the usual standard of care provided at the centre for stroke patients.
This primarily consisted of regular follow-up visits (as advised by their neurologist) with their stroke
neurologist. In general, these were at 1, 3, 5, 9 and 12 months after a stroke. Each patient was provided
with a telephone number that could be used to reach the stroke team in case of an emergency and each
patient was also reminded of their clinic appointments 1-2 days prior via SMS and/or phone." (Kamal
2015, p 3)

Outcomes Primary outcomes

• change in medication adherence at 2 months' follow-up (measured by MMAS-8; higher score = better
adherence)

Secondary outcomes

• blood pressure at 2 months' follow-up (measured via Mindray Datascope Equator)

• satisfaction and acceptability of SMS at 2 months' follow-up (measured by self-reported question-
naires)

Notes Funding: no specific funding was reported for this study

Declaration of interest: no conflicts of interest

Risk of bias

Kamal 2015  (Continued)
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Central randomised computer-generated sequence. The staD who ran-
domised, assessed and delivered the intervention were separate.

Allocation concealment
(selection bias)

Low risk Concealed in white envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not discussed but based on intervention high risk

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Only mention is that "The staD who randomized and those who assessed and
those who delivered the intervention were separate". (Kamal 2015, p 3)

Incomplete outcome data
(attrition bias)
All outcomes

High risk A large number of participants (20%) were lost to follow-up.

Selective reporting (re-
porting bias)

Low risk All primary outcomes reported on. Blood pressure not mentioned in protocol,
but acceptability and patient satisfaction were.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Kamal 2015  (Continued)

 
 

Study characteristics

Methods Design: prospective, parallel, 2-arm RCT

Setting: tertiary teaching hospital, Kuala Lumpar, Malaysia

Recruitment period: 23 January 2013 to 23 February 2013

Length of intervention: 2 months

Study start and end dates: December 2012 to April 2013

Participants Inclusion criteria: ACS

Exclusion criteria: "did not have cell phones to receive related text-messages; were not discharged
during the specified study timeline or were discharged to a care facility or transferred to another health
care institution; were illiterate or unable to read text-messages; were not available for the two-month
period of the study (including being unavailable by phone and/or travelling out the country); or had
been diagonsed with cognitive impairment so that the informed consent process might be incompre-
hensible." (Khonsari 2015, p 171)

Randomised: total: n = 62, intervention: n = 31, control: n = 31

Number available for follow-up: total: n = 60, intervention: n = 31, control: n = 29 (2 deaths)

Mean age in years (SD): total: 57.9 (12.64), intervention: 56 (11.3), control: 59 (13.9)

Sex (% male): total: 85.5%, intervention: 87.1%, control: 83.9%

Khonsari 2015 
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Interventions Intervention group: "received text-message reminders based on the following template before every
medication intake, starting the day after discharge: ‘‘[Mr/Ms] [Patient’s Name], please take [Medication
Quantity] tablet of [Medication Name] at [Time]’’. When the course of medication was completed (pa-
tients were given a 30-day dosage), a message was sent to remind the patients to come to the hospital
and have their prescribed cardiac medications refilled. The SMS reminder service was continued until
two months after discharge. The system is a web-based software where all tasks are handled automat-
ically. Reminders were generated and sent to each participant in the intervention group before every
cardiac medication intake in an 8-week programme. The researcher also followed up with the partici-
pants in the SMS group via telephone calls once per two weeks during the study to reassure the deliv-
ery of text messages, to enquire whether any emergency readmission was needed as well as to show up
for their appointments." (Khonsari 2015, pp 171-2)

Text type: automated, one-way

Control group: "usual care for ACS post-discharge, including cardiac rehabilitation and follow-up ap-
pointments with the cardiologist, usually occurring at six or eight weeks following discharge." (Khon-
sari 2015, p 171)

Outcomes Primary outcomes

• medication adherence at 2 months' follow-up (measured by MMAS-8; higher score = better adherence)

Secondary outcomes

• heart functional status at 2 months' follow-up

• death and hospital readmission rates at 2 months' follow-up

• patient's perception of the automated SMS at 2 months' follow-up (assessed by a survey)

Notes Funding: "This research received no specific grant from any funding agency in the public, commercial,
or not-for-profit sectors." (Khonsari 2015, p 178)

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No details reported

Allocation concealment
(selection bias)

Unclear risk No details reported

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk "Due to the nature of the intervention, it was impossible to blind either the
subjects or the researchers to the study group assignment." (Khonsari 2015, p
171)

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk "To prevent potential bias in the results of the study, all participants were vis-
ited by cardiologists and cardiac rehabilitation specialists who were unaware
of the study group assignment to assess the participants' heart function status
based on the New York Heart Association Functional Classification (NYHA) at
the endpoint of the study". (Khonsari 2015, p 171)

However, NYHA class was not an outcome of this review and no blinding of
outcome assessors was done in relation to the other outcomes.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Similar loss to follow-up in both groups. Analysis was conducted following in-
tention-to-treat principle.

Khonsari 2015  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk No trial registry entry or published protocol found to compare planned with
reported outcomes.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Khonsari 2015  (Continued)

 
 

Study characteristics

Methods Design: prospective, parallel, 2-arm RCT

Setting: 2 large metropolitan hospitals, New Zealand

Recruitment period: July 2016 and September 2018

Length of intervention: 6 months

Study start and end dates: July 2016 and November 2019

Participants Inclusion criteria: "adults with an ACS (including those who had undergone a percutaneous coronary
revascularization procedure), clinically stable, able to read English, and able to provide informed con-
sent" (Maddison 2021, p 2)

Exclusion criteria: "had untreated ventricular tachycardia, severe heart failure, life-threatening co-
existing disease with life expectancy of less than 1 year, and significant exercise limitations other than
cardiovascular disease" (Maddison 2021, p 2)

Randomised: total: n = 306, intervention: n = 153, control: n = 153

Number available for follow-up: total: n = 267, intervention: n = 130 (20 lost to follow-up, 3 discontin-
ued intervention), control: 134 (19 lost to follow-up)

Mean age in years (SD): total: 61 (11), intervention: 61 (11), control: 61 (11)

Sex (% male): total: 77.10%, intervention: 73.80%, control: 80.40%

Interventions Intervention group: "Text4HeartII comprised a personalised, automated program of self-management
that was delivered via SMS text messages over 24 weeks." "Text4HeartII included core Heart Health
content comprising education and support to encourage regular taking of medication, eat a healthy di-
et (including moderating alcohol consumption), manage stress, and exercise regularly (total 126 mes-
sages). Additional SMS text messages were delivered based on the suboptimal behavior participants
wanted to modify (e.g. physical activity, heart healthy diet, stress management, and stop smoking);
each module contained 35 text messages. Participants were only able to choose one additional mod-
ule; however, smokers were prioritized to receive messages providing cessation support. Participants
received a minimum of 1 core heart message per day for 24 weeks, with an additional 35 messages sent
over the first 12 weeks; all messages were sent from a centralised server." (Maddison 2021, p 3)

Text type: automated, predominantly unidirectional

Control group: usual care (outpatient cardiac rehabilitation programme involving health education
and supervised exercise)

Outcomes Primary outcomes

• medication adherence at 24 weeks' postrandomisation (defined as medication possession ratio of
80% or more for 3 medication classes, namely, antiplatelet agent, statin, and antihypertensive thera-
py) (measured via linkage with community pharmacy dispensing records)

Secondary outcomes

Maddison 2021 

Mobile phone text messaging for medication adherence in secondary prevention of cardiovascular disease (Review)

Copyright © 2024 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

52



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

• medication adherence at 52 weeks' postrandomisation (defined as medication possession ratio for
each class of medication (aspirin, statins, ACE(I)/ARB, and/or beta-blockers))

• self-reported medication adherence (measured by MMAS-8; 0 = high, 1 to 2 = medium, and 3 to 6 =
low adherence)

• perceptions of text messaging programme (assessed via telephone call)

Notes Funding: funded by the Health Research Council of New Zealand and the National Heart Foundation

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomization sequence was generated by a biostatistician and block ran-
domisaiton with block sizes of 2 or 4 was used.

Allocation concealment
(selection bias)

Low risk The allocation sequence was concealed by a centralised computer system that
revelaed treatment allocation only after submission of baseline data.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Owing to the nature of the intervention, the participants could not be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk No details reported

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Similar loss to follow-up in both groups. Analysis was conducted following in-
tention-to-treat principle.

Selective reporting (re-
porting bias)

Low risk Outcomes reported as planned in protocol

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Maddison 2021  (Continued)

 
 

Study characteristics

Methods Design: 2-arm parallel RCT

Setting: university-affiliated hospital, China

Recruitment period: began May 2018; end date of recruitment not reported

Length of intervention: 2 months

Study start and end dates: May 2018 to December 2018

Participants Inclusion criteria: CHD, ≥ 18 years of age, had an antihypertensive medication regimen that would last
at least > 90 days beyond enrolment, can read text messages through a mobile phone, had a mobile
phone that could receive WeChat messages, was capable of giving consent, had an electronic blood
pressure cuD to check blood pressure and heart rate
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Exclusion criteria: NR

Randomised: total: n = 230, intervention: n = 116, control: n = 114

Number available for follow-up: total: n = 215, intervention: n = 110 (5 lost to follow-up; 1 discontin-
ued), control: n = 105 (4 lost to follow-up; 5 discontinued)

Mean age in years (SD): total: 61 (11), intervention: 61 (11), control: 62 (11)

Sex (% male): total: 80.1%, intervention: 80.6%, control: 79.6%

Interventions Intervention group: "received reminders to take medication and educational materials from Message
Express and WeChat, respectively." "Educational materials sent to the intervention group were specifi-
cally related to CHD and medication adherence and included information on the cardioprotective med-
ications, negative consequences of medication non-adherence, and reasons why people with CHD fail
to take them." The intervention group received daily reminders to take medication. "The education-
al materials and reminders were sent through Message Express on an encrypted external device." (Ni
2022, p 3)

Text type: not automated

Control group: only received educational materials from WeChat. "Materials sent to the control group
only contained general medical information that was not specifically related to CHD or medication ad-
herence." (Ni 2022, p 3)

Outcomes Primary outcomes

• medication adherence at baseline and 1-month follow-up (measured by a validated 3-item, 5-point
Likert scale (Voils Extent Scale); lower score = better medication adherence)

Secondary outcomes

• heart rate at baseline and 1-month follow-up

• blood pressure at baseline and 1-month follow-up

Notes Funding: supported by the Duke University Global Health Institute (2018 Duke Global Health Doctor-
al Certificate Fieldwork Grant); Duke University Graduate School (2017 International Dissertation Re-
search Travel Award); and the Duke University School of Nursing (2018 PhD Student Pilot Study Fund)

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The random allocation sequence was generated using SAS software version
9.4 by the first author, who also enrolled participants and assigned partici-
pants to interventions." (Ni 2022, p 3)

Allocation concealment
(selection bias)

High risk The first author generated the random allocation sequence, enrolled partic-
ipants and assigned participants to interventions. Therefore, the first author
enorlling participants could foresee assignment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk All participants, data collectors, and data analysts were aware of which treat-
ment arms participants had been assigned to.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Outcome assessor was not blinded.

Ni 2022  (Continued)
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Incomplete outcome data
(attrition bias)
All outcomes

High risk 18.4% of the intervention group and 11.2% of the control group did not com-
plete baseline survey. Analysis was not conducted based on intention-to-treat
principle.

Selective reporting (re-
porting bias)

Unclear risk Published protocol was not found to compare planned with reported out-
comes.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Ni 2022  (Continued)

 
 

Study characteristics

Methods Design: single-centre, open-label, 2-arm RCT

Setting: cardiac rehabilitation facility, Canada

Recruitment period: NR

Length of intervention: 12 months

Study start and end dates: NR

Participants Inclusion criteria: ≥ 18 years of age, discharged after MI in last 2 weeks, and enrolled in cardiac rehabil-
itation

Exclusion criteria: patients taking medications in dosing regimens of more than once daily were ex-
cluded

Randomised: total: n = 34, intervention: n = 17, control: n = 17

Number available for follow-up: total: n = 33, intervention: n = 17 (0 withdrew), control: n = 16 (1 with-
drew, reason not reported)

Mean age in years: total: NR, intervention: 64.6 (11.5), control: 62.1 (11.0)

Sex (% male): total: 60.6%, intervention: 35%, control: 88%

Interventions Intervention group: received daily text message reminders at the times they were to take their pre-
scribed medication. An example of text message was "Please remember to take your morning medica-
tions now." (Pandey 2017, p 2)

Text type: automated, one-way

Control group: usual care

Outcomes Primary outcomes

• average percentage of days covered during the 12 months follow-up (measured by self-reported log-
books)

Secondary outcomes

• percentage fully adherent during the 12 months follow-up (measured by self-reported logbooks)

Notes Funding: NR

Declaration of interest: no conflicts of interest
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No details reported

Allocation concealment
(selection bias)

Unclear risk No details reported

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk No details reported but we made the assumption that given the nature of the
intervention it was impossible to blind.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk No details reported

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Only one participant in the control group dropped out. Analysis was per-
formed based on the intention-to-treat principle.

Selective reporting (re-
porting bias)

Unclear risk No trial registry entry or published protocol found to compare planned with
reported outcomes.

Other bias High risk There were baseline imbalances between groups in gender; 88% male in the
control group and 35% in the intervention group.

Pandey 2017  (Continued)

 
 

Study characteristics

Methods Design: prospective, parallel, 3-arm RCT

Setting: non-profit community hospital, Northern California, USA

Recruitment period: April 2012 to March 2013

Length of intervention: 1 month

Study start and end dates: start date: April 2012; end date: NR

Participants Inclusion criteria: ≥ 21 years of age, hospitalised for MI or PCI, prescribed antiplatelet or statin med-
ication, owned a mobile phone with text messaging capability, and was able to speak, read, and under-
stand English

Exclusion criteria: cognitive impairment, and inability to operate a mobile phone

Randomised: total: n = 90, intervention group 1: n = 30, intervention group 2: n = 30, control: n = 30

Number available for follow-up: total: n = 84, intervention group 1: n = 28 (2 lost to follow-up), inter-
vention group 2: n = 28 (2 lost to follow-up: 1 withdrew due to busy schedule and 1 withdrew due to ill-
ness), control group: n = 28 (2 lost to follow-up: 1 due to privacy request and 1 was unable to contact)

Mean age in years (SD): total: 59.2 (SD not reported), intervention group 1: 58.2 (10.6), intervention
group 2: 58.3 (8.5), control group: 61.1 (9.1)

Park 2014a 
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Sex (% male): total: 76%, intervention group 1: 76.7%, intervention group 2: 66.7%, control group:
83.3%

Interventions Intervention group 1: text messages for medication reminders and health education. The participants
received 74 messages over 1 month. "Personalised reminders were delivered at times selected by the
patients that correlated with their medication schedule. The medication reminders were two-way, re-
quiring patients to respond back to confirm receipt." (Park 2014a, p 263)

Intervention group 2: text messages for health education. The participants received 14 messages over
1 month. Health education messages were one-way educational health messages on cardiovascular
risk reduction on Monday, Wednesday, and Friday.

Text type: sent from a customisable program through CareSpeak Communications ‘‘mobile Health
manager’’ platform. Two-way text messages for intervention group 1 and one-way text messages for in-
tervention group 2

Control group: no text messages

Outcomes Primary outcomes

• objective medication adherence from baseline to 1-month follow-up (total number of doses taken;
percentage of prescribed doses taken; percentage of days correct number of doses were taken; per-
centage of doses taken on schedule). It was measured by medication event monitoring system.

• subjective medication adherence at baseline and follow-up (measured by MMAS-8; higher score = bet-
ter medication adherence)

Secondary outcomes

• feasibility and patient satisfaction at 1-month follow-up (assessed by successful execution of the in-
tervention, patient participation, and by the Mobile Phone Use Questionnaire)

Notes Funding: a grant from the Graduate Division of University of California, San Francisco and a scholar-
ship from the University of California/Hartford Center of Geriatric Nursing Excellence

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Group assignment was generated by random allocation sequence using
blocks of six that was prepared by a biostatistician." (Park 2014a, p 262)

Allocation concealment
(selection bias)

Low risk "sealed opaque envelopes"; "The prinicple investigator assigned patients to
their groups by distributing envelopes in consecutive, numbered order." (Park
2014a, p 262)

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk "Due to the nature of the study design, the prinicple invesitgator and patients
could not be blinded to the intervention once group assignment was deter-
mined." (Park 2014a, p 262)

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk No details reported

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Similar loss to follow-up in both groups. Analysis was conducted following in-
tention-to-treat principle.

Park 2014a  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk No trial registry entry or published protocol available

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Park 2014a  (Continued)

 
 

Study characteristics

Methods Design: parallel, double-blind, 2-arm RCT

Setting: tertiary university hospital, Brazil

Recruitment period: December 2017 to December 2018

Length of intervention: 6 months

Study start and end dates: start date: December 2017; end date: NR

Participants Inclusion criteria: age ≥ 18 years, hospitalised with a diagnosis of ACS, discharged for outpatient fol-
low-up, and able to receive SMS on their own mobile phone

Exclusion criteria: refusal or inability to sign the informed consent, inability to read and write

Randomised: total: n = 180, intervention: n = 90, control: n = 90

Number available for follow-up: total: n = 147, intervention: 75 (2 died, 13 lost to follow-up), control:
72 (1 died, 17 lost to follow-up)

Age in years (median (interquartile range)): total: 58 (51 to 64), intervention: 57.5 (50.7 to 63), con-
trol: 58 (51 to 65)

Sex (% male): total: 74.4%, intervention: 72.2%, control: 76.7%

Interventions Intervention group: text messages were sent to participants based on their baseline characteristics
(subgroup 1: non-smokers and free of diabetes, subgroup 2: non-smokers and diabetic patients, sub-
group 3: smokers and non-diabetic patients, and subgroup 4: smokers and diabetic patients). Partici-
pants received text messages 4 times per week for 6 months.

Text type: automated, one-way

Control group: usual care (standard discharge care after ACS)

Outcomes Primary outcome

• percentage of participants who achieved 4 or 5 points on Risk Factor Control Score at 6 months' fol-
low-up. Risk Factor Control Score is a cluster of 5 modifiable risk factors (LDL-C < 70 mg/dL; blood
pressure < 140/90 mmHg; regular exercise ≥ 5 days/week x 30 minutes of moderate exercise per ses-

sion; non-smoker status; and BMI < 25 kg/m2). A participant who achieves all risk factor control is rat-
ed as 5 scores.

Secondary outcomes

• medication adherence at 6 months' follow-up (measured by Treatment Adherence Measure; higher
score = better medication adherence)

• LDL-C at 6 months' follow-up

• physical activity at 6 months' follow-up (measured by Portuguese version of the International Physical
Activity Questionnaire Short Form)

Passaglia 2021 
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• blood pressure levels at 6 months' follow-up

• heart rate at 6 months' follow-up

• proportion of non-smokers at 6 months' follow-up (self-reported and confirmed by a carbon monox-
ide meter breath test)

• BMI at 6 months' follow-up

• rehospitalisation at 6 months' follow-up

• cardiovascular death at 6 months' follow-up

• death from any cause at 6 months' follow-up

• acceptability at 6 months' follow-up (self-reported questionnaire)

Notes Funding: no specific funding was obtained

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A computer random number generator was used. A blocked randomization
was provided in blocks of four patients each, following the date of patient en-
rollment, following a uniform 1:1 fashion.

Allocation concealment
(selection bias)

Unclear risk No details reported

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Owing to the nature of the intervention, the participants could not be blind-
ed. However, the researchers, data collectors, and attending physicians were
blind to the treatment allocation

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Researchers blinded to treatment allocation collected the data

Incomplete outcome data
(attrition bias)
All outcomes

High risk Large number of withdrawals (18.3% lost to follow-up). Analysis was not con-
ducted following intention-to-treat principle.

Selective reporting (re-
porting bias)

Low risk Outcomes reported as planned in protocol

Other bias High risk 20 participants (26.6%) in the intervention group reported that they did not
recevie text messages, which may contributed to the loss of study power and
raised the possibility of a type II error.

Passaglia 2021  (Continued)

 
 

Study characteristics

Methods Design: prospective, parallel, 2-arm RCT

Setting: NR

Recruitment period: NR

Length of intervention: 1 month

Quilici 2013 
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Study start and end dates: NR

Participants Inclusion criteria: undergone coronary stenting for ACS with good in-hospital aspirin response defined
by arachidonic acid-induced platelet aggregation lower than 30%, owned a mobile phone with ability
to communicate via SMS

Exclusion criteria: NR

Randomised: total: n = 521, intervention: n = 262, control: n = 259

Number available for follow-up: total: n = 499, intervention: n = 250 (12 withdrew, no reasons), con-
trol: n = 249 (10 withdrew, no reasons)

Mean age in years (SD): total: 64 (14), intervention: 64 (10), control: 64 (14)

Sex (% male): total: 76.6%, intervention group: 78%, control group: 75.1%

Interventions Intervention group: 1 month personalised SMS reminding of aspirin intake. Text messages with differ-
ent formulation were sent to the participants every day.

Text type: personalised, computer-generated

Control group: usual care

Outcomes Primary outcomes: aspirin adherence at 1-month follow-up (measured by self-report questionnaire
and platelet function testing; good adherence was defined as more than 95% of prescribed doses in the
past 30 days)

Secondary outcomes: NR

Notes Funding: NR

Declaration of interest: NR

Publication: published letter to the editor; discrepancy in outcome data for self-reported non-adher-
ence between text and Figure 2

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No details reported

Allocation concealment
(selection bias)

Unclear risk No details reported

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk No details reported but we made the assumption that given the nature of the
intervention it was impossible to blind

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk No details reported

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Similar loss to follow-up in both groups. Analysis was conducted following in-
tention-to-treat principle.

Quilici 2013  (Continued)
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Selective reporting (re-
porting bias)

High risk Minimal data, no trial protocol found

Other bias High risk Outcome data for self-reported non-adherence differ between text and Figure
2

Quilici 2013  (Continued)

 
 

Study characteristics

Methods Design: prospective, parallel, 2-arm RCT

Setting: tertiary care hospital, Canada

Recruitment period: June 2015 and October 2016

Length of intervention: 16 months

Study start and end dates: start date: June 2015; end date: NR

Participants Inclusion criteria: "a diagnosis of ACS, as identified by clinical staD, were recruited from St. Paul’s Hos-
pital, a tertiary care hospital, in Vancouver, Canada between June 2015 and October 2016. Patients
were eligible to participate if they had ACS (unstable angina or any type of myocardial infarction) as
their primary admitting diagnosis, had daily access to a phone with SMS text messaging capabilities,
were able to provide informed consent, and were able to read and understand English." (Ross 2021, p
3)

Exclusion criteria: "coronary artery bypass graP surgery as a treatment for the ACS admission, had a
prescheduled surgery within the study period, had a possibility of death during the study due to non-
CVD reasons, being discharged to a long-term care centre, or living outside the province of British Co-
lumbia." (Ross 2021, p 3)

Randomised: total: n = 76, intervention: n = 38, control: n = 38

Number available for follow-up: total: n = 67, intervention: n = 31 (6 lost to follow-up; 1 discontinued
intervention), control: n = 36 (1 lost to follow-up; 1 discontinued intervention)

Mean age in years (SD): total: NR, intervention: 59.5 (9.1), control: 61.1 (9.6)

Sex (% male): total: 72.30%, intervention: 73%, control: 74%

Interventions Intervention group: a total of 48 one-way, automated messages were received over a period of 60
days. Text messages were sent daily for the first 36 days and then every other day until day 60. SMS text
messages covered a range of topics, including (i) time-sensitive information regarding their recovery
(e.g. timely follow-up with their healthcare professional), and (2) general healthy living advice such as
physical activity, diet, and psychosocial health. Text messages were delivered in a prespecified order.
Participants received 2 personalised text messages based on their smoking status. No other aspects
were personalised.

Text type: automated, one-way

Control group: usual care

Outcomes Primary outcomes

• self-management at 60-day follow-up (measured by the Health Education Impact Questionnaire)

Secondary outcomes

• health-related quality of life at 60-day follow-up (measured by EQ-5D-5L)

Ross 2021 
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• cardiac self-efficacy at 60-day follow-up (measured by modified Sullivan Cardiac Self-Efficacy Scale)

• medication adherence at 60-day follow-up (measured by MMAS-8). Adherence score was calculated on
a scale of 1 to 8; participants were categorised as having low (< 6), medium (6 to < 8), or high adherence
(8).

• healthcare resource use at 60-day follow-up (measured by self-reported questionnaire and verified
by hospital records)

• acceptability (measured by 5-level Likert scale survey questions and phone interview)

Notes Funding: from the Canadian Institutes of Health Research (CIHR) through a Catalyst Grant for eHealth
Innovations (application number 316822)

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A statistician not associated with the study generated a random allocation
schedule, which randomized participants in a 1:1 ratio using variable block
sizes, stratified by sex (Ross 2021, p 3).

Allocation concealment
(selection bias)

Low risk Central allocation via a web-based randomisation service was used.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Owing to the nature of the intervention, the participants could not be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Outcome assessor was blinded.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Imbalance in numbers or reasons for missing data across groups (19% loss
to follow-up in the intervention group and 5% loss to follow-up in the control
group)

Selective reporting (re-
porting bias)

Low risk Outcomes reported as planned in protocol

Other bias High risk As it was a pilot study, it did not determine our sample size based on power
calculations and were likely underpowered to detect clinically important dif-
ferences.

Ross 2021  (Continued)

 
 

Study characteristics

Methods Design: multicentre, single-blinded RCT

Setting: 37 hospitals (tertiary and secondary), China

Recruitment period: August 2016 to March 2017

Length of intervention: 7 months

Study start and end dates: start date: August 2016; end date: NR

Zheng 2019 
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Participants Inclusion criteria: ≥ 18 years of age, had CHD (AMI or PCI), no diabetes mellitus, had access to a mobile
phone to read and send text messages, were willing to participate in the study

Exclusion criteria: had cognitive or communication disorders, were unable to provide informed con-
sent

Randomised: total: n = 822, intervention: n = 411, control: n = 411

Number available for follow-up: total: n = 806, intervention: n = 402 (2 moved to other provinces; 4
other reasons; 1 died; 2 lost to follow-up), control: n = 404 (1 moved to other provinces; 5 other reasons;
1 lost to follow-up)

Mean age in years (SD): total: NR, intervention: 56.25 (9.3), control: 56.56 (9.7)

Sex (% male): total: NR, intervention: 85.90%, control: 85.90%

Interventions Intervention group: "received 6 text messages/week for 6 months delivered by an automated com-
puterised system. The messages provided educational and motivational information related to dis-
ease-specific knowledge, risk factor control, physical activity, and medication adherence." (Zheng
2019, p 2)

Text type: most messages were automated and unidirectional. However, weekly bi-directional mes-
sages assessing medication adherence and blood pressure/glucose level measurements were sent to
participants to evaluate their engagement.

Control group: usual care

Outcomes Primary outcomes

• change in systolic blood pressure from baseline to 6 months (measured by an electronic blood pres-
sure monitor)

Secondary outcomes

• medication prevalence at 6 months' follow-up (ACE(I)/ARB, aspirin, beta-blocker, calcium channel
blockers, diuretics, statin, aspirin + statin) (measured by self-reported questionnaire)

• change in LDL-C from baseline to 6 months' follow-up, the proportion of participants achieving guide-
line-recommended levels of risk factors (LDL-C < 70 mg/dL, systolic blood pressure < 140 mmHg) (col-
lected by blood samples)

• acceptability and feasibility of the text messaging programme at 6 months' follow-up (assessed by
survey)

Notes Funding: "supported by the National Key Research and Development Program (2016YFE0103800) from
the Ministry of Science and Technology of China, the Chinese Academy of Medical Sciences Innova-
tion Fund for Medical Science (2016-I2M-1–006), the National Key Research and Development Program
(2017YFC1310803) from the Ministry of Science and Technology of China, and the 111 Project (B16005)
from the Ministry of Education of China" (Zheng 2019, p 9)

Declaration of interest: no conflicts of interest

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A computerised randomisation system and a stratified randomisation ap-
proach based on age, gender, acute myocardial infarction history, education
and medical insurance type were used.

Allocation concealment
(selection bias)

Unclear risk No details reported

Zheng 2019  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Owing to the nature of the intervention, the participants could not be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The study minimized any potential bias by not disclosing the group allocation
of patients to data collectors

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Similar loss to follow-up in both groups. Analysis was conducted following in-
tention-to-treat principle.

Selective reporting (re-
porting bias)

High risk Death, non-fatal myocardial infarction, stroke and rehospitalisaiton were not
reported as per the trial protocol.

Other bias Low risk The study appears to be free from other sources of bias. There were no differ-
ences between the groups at baseline.

Zheng 2019  (Continued)

ACE(I): angiotensin-converting enzyme (inhibitors)
ACS: acute coronary syndrome
AMI: acute myocardial infarction
ARB: angiotensin receptor blockers
BMI: body mass index
BUPA: British United Provident Association
CAD: coronary artery disease
CHD: coronary heart disease
CVD: cardiovascular disease
LDL-C: low-density lipoprotein cholesterol
MI: myocardial infarction
MMAS-8: Morisky Medication Adherence Survey
NR: not reported
PCI: percutaneous coronary intervention
RCT: randomised controlled trial
SAS: Statistical Analysis System
SD: standard deviation
SMS: short message service
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Acevedo 2023 Ineligible population (participants without cardiovascular disease)

Akhu-Zaheya 2017 Ineligible population (most participants were diagnosed with hypertension)

Brar 2018 Ineligible population (participants with 1 or more chronic conditions including diabetes, hyperten-
sion, and/or high cholesterol)

Carrillo 2021 Ineligible study design (1-arm study)

Chen 2018 Ineligible study design (pre-post pilot study)

Cheung 2019 Ineligible population (participants with diabetes or coronary heart disease)

Foccardi 2021 Ineligible outcomes (study did not set out to measure any outcomes of interest)
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Study Reason for exclusion

Haramiova 2017 Ineligible population (participants with hypertension)

IRCT20180911041002N Ineligible intervention (text messaging was not the main intervention component)

Legler 2020 Ineligible study design (1-arm pilot study)

Luong 2021 Ineligible population (a large proportion of participants had hypertension or diabetes)

Moradi 2017 Ineligible outcomes (study did not set out to measure any outcomes of interest)

Rohde 2021 Ineligible outcomes (study did not set out to measure any outcomes of interest)

Santo 2017 Ineligible intervention (medication reminder application)

Santo 2018 Ineligible outcomes (study did not set out to measure any outcomes of interest)

Wang 2020 Ineligible intervention (a smartphone-based application including cardiac health education, med-
ication reminders, and cardiologist-based follow-up service)

Yan 2021 Ineligible intervention (text messaging was not the main intervention component)

Zhao 2019 Ineligible study design (a systematic review and meta-analysis)

 

Characteristics of ongoing studies [ordered by study ID]

 

Study name TeleClinical Care Cardiac (TCC-Cardiac): Efficacy and safety of adjunctive virtual models of care in
the secondary prevention of cardiovascular events in adults discharged from hospital after my-
ocardial infarction or decompensated heart failure

Methods Design: multicentre RCT

Setting: Prince of Wales Hospital, The Sutherland Hospital, CoDs Harbour Base Hospital, Liverpool
Hospital, Port Macquarie Base Hospital, Royal North Shore Hospital, St George Hospital, St Vin-
cent’s Hospital, Wollongong Hospital, Concord Repatriation Hospital, Bankstown-Lidcombe Hospi-
tal, Australia

Participants Estimated enrolment: 2500 participants

Inclusion criteria

• admitted with MI or decompensated heart failure being discharged home

• able to provide written informed consent

Exclusion criteria

• cognitive impairment

• terminal illness

• non-English speaking

• plan to travel overseas within the first 30 days of joining the study

• enrolled in another active study

• high chance in the opinion of the investigator that the potential participant will not or cannot
adhere to study requirements

ACTRN12621000754842 
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Interventions Intervention: supportive text messages will be delivered to the participants 3 times a week. Text
messages will be tailored to the participants (e.g. diagnosis, smoking status) and varied according
to time from discharge.

Control: follow-up by participant's general practitioner and cardiologist, referral as appropriate to
local cardiac rehabilitation services and a referral to the NSW Get Healthy programme.

Outcomes Primary outcomes: unplanned hospital readmission at 6 months using patient medical records
and linked health administrative data

Secondary outcomes: death, incidence of MI, incidence of stroke, incidence of unplanned coro-
nary revascularisation, unplanned hospital readmission, unplanned cardiac hospital readmissions,
cardiac rehabilitation participation rates, cardiac rehabilitation completion rates, prescription of
guideline-recommended medications, maximum doses of recommended medications and cost-
effectiveness (at 30 days, 6 and 12 months post-hospital discharge, measured by patient medical
records and linked health administrative data)

Starting date 16 July 2021

Contact information Name: Sze Yuan Ooi

Affiliation: Prince of Wales Hospital

Notes Status: recruiting

Sponsor: New South Wales Ministry of Health, Australia

ACTRN12621000754842  (Continued)

 
 

Study name Drug adherence in persons after stunting and the effect of text messages on drug adherence

Methods Design: RCT

Setting: hospital, India

Participants Estimated enrolment: 300 participants

Inclusion criteria

• hospitalised for PCI or clinical follow-up at institute

• prescribed an antiplatelet medication

• prescribed a statin medication

• owned a mobile phone with text messaging capability

• able to speak, read, and understand English

Exclusion criteria

• cognitive impairment that limited ability to understand and complete questionnaires

• inability to operate a mobile phone

Interventions Intervention: mobile phone text messages reminding participants of medication compliance and
healthy habits

Control: routine follow-up without any mobile messages

Outcomes Primary outcomes: medication adherence (measured at 4 to 6 months after allocation)

CTRI/2021/06/034463 
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Secondary outcomes: major adverse cardiovascular events (MI, stroke, target vessel revasculari-
sation, heart failure, and death) (measured at 4 to 6 months after allocation)

Starting date 29 June 2021

Contact information Name: Rajesh Vijayvergiya

Affiliation: Post Graduate Institute of Medical Education and Research, Chandigarh

Notes Status: not yet recruiting

Sponsor: NR

CTRI/2021/06/034463  (Continued)

 
 

Study name Prevention of secondary stroke by risk factor control and medication adherence

Methods Design: cluster-RCT

Setting: India

Participants Estimated enrolment: 1200 participants

Inclusion criteria: all ischaemic or hemorrhagic strokes within 1 year of onset of stroke

Exclusion criteria: patients with survival less than 6 months

Interventions Intervention: participants will receive text messages on medication adherence and risk factor con-
trol. The messages will be sent once a week for a period of 6 months.

Control: routine care

Outcomes Primary outcomes: risk factor control and medication adherence (measured at baseline, 3 and 6
months)

Secondary outcomes: NR

Starting date 1 November 2021

Contact information Name: PN Sylaja

Affiliation: Sree Chitra Tirunal Institute for Medical Sciences and Technology

Notes Status: recruiting

Sponsor: NR

CTRI/2021/10/037432 

 
 

Study name Comparison of telephone and SMS follow up on treatment regimen adherence in patients with
coronary artery bypass surgery

Methods Design: parallel RCT

Setting: hospital, Iran

IRCT2014050617596N1 
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Participants Estimated enrolment: 90

Inclusion criteria

• Coronary artery bypass graP, atherosclerotic heart disease

• Access to a telephone at home

• Owning a mobile phone personal or family

• Ability to read and write

• Not having difficulty to see or no third-party access to read SMS messages for patient

• No speech and hearing problems

• Age range 18 to 75 years old

Exclusion criteria

• Hospitalisation during the study for any reason

• No response to phone calls and SMS

• Wanting to discontinue participation in the study

• Inability of the patient’s physical and mental health problems at any stage of the research

Interventions Intervention: participants will receive SMS messages once daily for 8 weeks. The SMS will include
adherence to treatment (diet, exercise, medication regimen) information.

Control: not stated

Outcomes Primary outcomes: treatment regimen adherence at 2 months' follow-up (measured by adher-
ence to treatment questionnaire)

Secondary outcomes: not stated

Starting date 22 April 2016

Contact information Name: Maryam Jadid Milani

Affiliation: Shahed University

Notes Status: recruitment is complete

Sponsor: NR

IRCT2014050617596N1  (Continued)

 
 

Study name The effect of follow up using short message service on illness perception and medication adher-
ence in patients under coronary angioplasty: a one blind randomized control trial

Methods Design: RCT

Setting: Cardiac Clinic of Tabriz University of Medical Sciences, Iran

Participants Estimated enrolment: 116 participants

Inclusion criteria

• 18 to 65 years old with diagnosis of ACS referred to Cardiac Clinic of Tabriz University of Medical
Sciences

• have undergone angioplasty for at least 1 month before the study

• ability to read text messages

• samples are selected by own tendency

IRCT2016011025937N1 
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• have a mobile phone and the ability to use it

• not participating in a similar study like the current one

Exclusion criteria

• not willing to participate in the study

• not having a mobile phone

• referrals to other treatment centres during the study

• not able to read the text messages

• not being accessible after 12 weeks

• having cognitive impairment, based on patient records

Interventions Intervention: participants will receive follow-up text messages after angioplasty. Text messages
will contain educational information and reminders to take medication (5 times a week at 10 am
except Thursdays and Fridays) for 3 months.

Control: routine follow-up

Outcomes Primary outcomes: medication adherence at 3 months (measured by Morisky Medication Ad-
herence Questionnaire) and illness perception at 3 months (measured by Brief Illness Perception
Questionnaire)

Secondary outcomes: NR

Starting date 3 April 2016

Contact information Name: Atefeh Allahbakhshian

Affiliation: Tabriz University of Medical Sciences

Notes Status: recruitment is complete

Sponsor: Vice Chancellor for Research of Tabriz University of Medical Sciences

IRCT2016011025937N1  (Continued)

 
 

Study name Effect of a reminder system using a web based short message service on medication adherence in
patients with acute coronary syndrome following coronary angioplasty

Methods Design: RCT

Setting: Shahid Madani Hospital, Iran

Participants Estimated enrolment: 116 participants

Inclusion criteria

• aged between 18 and 65 years old hospitalised in Shahid Madani Hospital suffering from ACS un-
dergoing PCI with drug-eluting stent implantation who has been diagnosed with no significant
systolic dysfunction by a cardiologist (without clinical symptoms and ejection fraction greater
than 40%)

• have the ability to read the contents of the sent text message

• participation in the study based on personal desire

• having access to cell phone and the ability to use it

• not participated in research projects similar to the current study

Exclusion criteria

IRCT2016081125937N2 
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• unwillingness to participate in the study

• no access to mobile phone

• referring to other treatment centres during the study

• inaccessibility to participant after 6 months (i.e. travel abroad)

• having cognitive impairment according to patient's medical documents

• referral to other medical centres during the study

• inability to read short messages (inability to read and write, visual impairment)

• having systolic heart failure

Interventions Intervention: reminder messages will be sent based on physician-recommended medication regi-
men and on drug name and dose, in specified intervals for 6 months

Control: routine follow-up

Outcomes Primary outcomes: medication adherence at 6 months (measured by MMAS-8)

Secondary outcomes: NR

Starting date 22 July 2016

Contact information Name: Atefeh Allahbakhshian

Affiliation: Tabriz University of Medical Sciences

Notes Status: recruitment is complete

Sponsor: Vice Chancellor for Research of Tabriz University of Medical Sciences

IRCT2016081125937N2  (Continued)

 
 

Study name Improving medication taking in patients with coronary heart disease using a mobile health tech-
nology, a feasibility study

Methods Design: RCT

Setting: Tehran Heart Centre, Iran

Participants Estimated enrolment: 78 participants

Inclusion criteria

• aged 18 years or above

• primary diagnosis of CHD

• admitted to the cardiac rehabilitation centre on any secondary preventative medication

Exclusion criteria

• unwilling to participate in the study

• illiterate

• not available for the period of the study (including being unavailable by phone and/or travelling
out of the country)

• diagnosed with a level of cognitive impairment such that the process of informed consent may
be obscured

• physically unwell or diagnosed with a terminal illness

Interventions Intervention: receive daily text message reminders for 12 weeks. The researcher will follow up
with the participants in the intervention group via telephone calls once every 2 weeks during the

ISRCTN10549665 
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study to reassure the delivery of reminders and to enquire about any patient’s emergency readmis-
sion.

Control: usual care with no text reminders

Outcomes Primary outcomes

• self-reported medication adherence at baseline and 12 weeks (measured by the Morisky Ques-
tionnaire)

Secondary outcomes

• self-efficacy at baseline and 12 weeks (measured by Medication Adherence Self-Efficacy Question-
naire)

• health-related quality of life at baseline and 12 weeks (measured by Health-Related Quality of Life
Scale)

• heart function at baseline and 12 weeks measured by cardiac ejection fraction and cardiac func-
tional capacity

• readmission/mortality rate at baseline and 12 weeks

Starting date 1 February 2016

Contact information Name: Sahar Khonsari

Affiliation: School of Health in Social Care, Edinburgh Napier University, UK

Notes Status: study has been completed, but no results identified by search

Sponsor: NR

ISRCTN10549665  (Continued)

 
 

Study name Mobile health strategies for veterans with coronary heart disease

Methods Design: RCT

Setting: John Muir Medical Center, VA Palo Alto Health Care System, San Francisco Veterans Affairs
Medical Center, North Florida/South Georgia Veterans Health System, VA North Texas Health Care
System, USA

Participants Estimated enrolment: 225 participants

Inclusion criteria

• ≥ 21 years of age

• recent ACS or PCI within 1 week

• new antiplatelet (thienopyridine) prescription

• owns a smartphone

Exclusion criteria

• cognitive impairment

• lack of English proficiency/literacy

Interventions Intervention: the 'Text message group' will use the VA 'Annie' text messaging programme to re-
mind participants to take antiplatelet medications

Park 2017 
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Control: the 'Website-Control group' will be offered the American Heart Association patient educa-
tion website (My Life Check - 7 Steps To Healthy Living)

Outcomes Primary outcomes: change in medication adherence over 12 months (measured by medication
event monitoring system, Adherence to Refills and Medications Scale, Medication Recall Question-
naire, VA Corporate Data Warehouse refill data, and Peoplechart Meds Incontext refill data, sepa-
rately)

Secondary outcomes: NR

Starting date December 2016

Contact information Name: Linda Park

Affiliation: San Francisco Veterans Medical Center; University of California

Notes Status: recruiting

Sponsor: San Francisco Veterans Affairs Medical Center

Park 2017  (Continued)

 
 

Study name Impact of integrated text messaging (ITM) on the efficacy of rehabilitation programs for chronic
respiratory and cardiovascular disease

Methods Design: RCT

Setting: Royal Prince Alfred Hospital, Concord Repatriation Hospital, Balmain Hospital, Canterbury
Hospital, Westmead Hospital, Royal North Shore Hospital, Australia

Participants Estimated enrolment: 310 participants

Inclusion criteria

• adults aged above 18 years

• have an active mobile phone that is capable of receiving text messages

• have a medical history of cardiovascular disease, including CHD, cardiomyopathy, peripheral ar-
terial disease, stroke and/or history of chronic respiratory disease, including chronic obstructive
pulmonary disease, chronic bronchitis, emphysema, chronic asthma and bronchiectasis

Exclusion criteria

• unlikely to comply with the demands of the study for 6 months

• do not have a cell phone

• insufficient English language skills to provide written and informed consent

Interventions Intervention: participants will receive a 26-week text message programme (5 messages/week,
one-way communication) in addition to cardiac or pulmonary rehabilitation. The messages will be
semi-personalised where some contain the participant’s preferred name and are tailored for indi-
vidual circumstances and preferences (e.g. non-smoker, vegetarian, physical activity level).

Control: usual chronic disease management programme

Outcomes Primary outcomes: exercise capacity at 6 months measured by 6-minute walking distance

Secondary outcomes: the percentage of participants attending and completing a chronic disease
management programme (retrieved from attendance records), medication adherence (self-report),
quality of life (measured by 12-Item Short-Form Health Survey), lifestyle change (measured by a
case report form), hospital readmissions (measured by patient information and medical records),

Redfern 2019 
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well-being (measured by COPD Assessment Test), and depression and anxiety (measured by Hospi-
tal Anxiety and Depression Scale). All outcomes will be measured at 6 months' postrandomisation.

Starting date 1 May 2017

Contact information Name: Julie Redfern

Affiliation: The University of Sydney, Australia

Notes Status: recruitment of participants is complete

Sponsor: National Heart Foundation 2015 NSW Cardiovascular Research Network Research Devel-
opment Project Grant

Redfern 2019  (Continued)

ACS: acute coronary syndrome
CHD: coronary heart disease
COPD: chronic obstructive pulmonary disease
MI: myocardial infarction
MMAS-8: 8-item Morisky Medication Adherence Scale
NR: not reported
NSW: New South Wales
PCI: percutaneous coronary intervention
RCT: randomised controlled trial
SMS: short message service
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Text messaging versus usual care

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Fatal cardiovascular events 4 1654 Odds Ratio (IV, Random,
95% CI)

0.83 [0.47, 1.45]

1.2 Fatal cardiovascular events: sensitivity
analysis using fixed-effect model

4 1654 Odds Ratio (IV, Fixed,
95% CI)

0.83 [0.47, 1.45]

1.3 Low-density lipoprotein cholesterol 8 4983 Mean Difference (IV, Ran-
dom, 95% CI)

-1.79 [-4.71, 1.12]

1.4 Low-density lipoprotein cholesterol:
sensitivity analysis using fixed-effect mod-
el

8 4983 Mean Difference (IV,
Fixed, 95% CI)

-1.76 [-3.49,
-0.03]

1.5 Low-density lipoprotein cholesterol:
sensitivity analysis excluding studies with
high risk of bias

3 1872 Mean Difference (IV, Ran-
dom, 95% CI)

-1.60 [-8.02, 4.82]

1.6 Systolic blood pressure 8 5173 Mean Difference (IV, Ran-
dom, 95% CI)

-0.93 [-3.55, 1.69]

1.7 Systolic blood pressure: sensitivity
analysis using fixed-effect model

8 5173 Mean Difference (IV,
Fixed, 95% CI)

-1.39 [-2.27,
-0.51]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.8 Systolic blood pressure: sensitivity of
analysis excluding studies with high risk of
bias

3 2062 Mean Difference (IV, Ran-
dom, 95% CI)

-0.13 [-2.28, 2.02]

1.9 Systolic blood pressure: sensitivity
analysis excluding outlier

7 4463 Mean Difference (IV, Ran-
dom, 95% CI)

0.04 [-1.26, 1.34]

1.10 Diastolic blood pressure 5 3137 Mean Difference (IV, Ran-
dom, 95% CI)

-1.00 [-2.49, 0.50]

1.11 Diastolic blood pressure: sensitivity
analysis using fixed-effect model

5 3137 Mean Difference (IV,
Fixed, 95% CI)

-0.91 [-1.63,
-0.19]

1.12 Diastolic blood pressure: sensitivity
analysis excluding studies with high risk of
bias

2 1335 Mean Difference (IV, Ran-
dom, 95% CI)

0.09 [-0.96, 1.14]

1.13 Heart rate 4 2946 Mean Difference (IV, Ran-
dom, 95% CI)

-0.46 [-1.74, 0.82]

1.14 Heart rate: sensitivity analysis using
fixed-effect model

4 2946 Mean Difference (IV,
Fixed, 95% CI)

-0.57 [-1.34, 0.21]

1.15 Heart rate: sensitivity analysis exclud-
ing studies with high risk of bias

1   Mean Difference (IV, Ran-
dom, 95% CI)

Totals not select-
ed

 
 

Analysis 1.1.   Comparison 1: Text messaging versus usual care, Outcome 1: Fatal cardiovascular events

Study or Subgroup

Bermon 2021
Chen 2019
Khonsari 2015
Passaglia 2021

Total (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 1.02, df = 3 (P = 0.80); I² = 0%
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable

Text messaging
Events

2
21
0
1

24

Total

462
252
31
77

822

Usual care
Events

3
24
2
1

30

Total

468
260
31
73

832

Weight

9.7%
83.0%
3.3%
4.0%

100.0%

Odds Ratio
IV, Random, 95% CI

0.67 [0.11 , 4.05]
0.89 [0.48 , 1.65]
0.19 [0.01 , 4.07]

0.95 [0.06 , 15.43]

0.83 [0.47 , 1.45]

Odds Ratio
IV, Random, 95% CI

0.002 0.1 1 10 500
Favours text messaging Favours usual care
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Analysis 1.2.   Comparison 1: Text messaging versus usual care, Outcome 2:
Fatal cardiovascular events: sensitivity analysis using fixed-e>ect model

Study or Subgroup

Bermon 2021
Chen 2019
Khonsari 2015
Passaglia 2021

Total (95% CI)
Total events:
Heterogeneity: Chi² = 1.02, df = 3 (P = 0.80); I² = 0%
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable

Text messaging
Events

2
21

0
1

24

Total

462
252

31
77

822

Usual care
Events

3
24

2
1

30

Total

468
260

31
73

832

Weight

9.7%
83.0%

3.3%
4.0%

100.0%

Odds Ratio
IV, Fixed, 95% CI

0.67 [0.11 , 4.05]
0.89 [0.48 , 1.65]
0.19 [0.01 , 4.07]

0.95 [0.06 , 15.43]

0.83 [0.47 , 1.45]

Odds Ratio
IV, Fixed, 95% CI

0.002 0.1 1 10 500
Favours text messaging Favours usual care

 
 

Analysis 1.3.   Comparison 1: Text messaging versus usual care, Outcome 3: Low-density lipoprotein cholesterol

Study or Subgroup

Bae 2021
Bermon 2021
Chow 2015
Chow 2022
Dale 2015a
Huo 2019
Passaglia 2021
Zheng 2019

Total (95% CI)
Heterogeneity: Tau² = 10.01; Chi² = 17.87, df = 7 (P = 0.01); I² = 61%
Test for overall effect: Z = 1.21 (P = 0.23)
Test for subgroup differences: Not applicable

Text messaging
Mean

73.9
95
79

77.34
65.74
96.68

77
93.6

SD

30.61
33.79
28.62
22.46

23.2
27.07
29.63

27.7

Total

377
462
352
521

61
251

75
411

2510

Usual care
Mean

77.4
93.1

84
73.47
73.47
96.68

77
99.3

SD

30.44
33.79
28.86
44.05
30.94
30.94
37.04

30.8

Total

350
468
358
501

62
251

72
411

2473

Weight

14.6%
14.8%
15.1%
14.9%

6.4%
13.2%

5.4%
15.6%

100.0%

Mean Difference
IV, Random, 95% CI

-3.50 [-7.94 , 0.94]
1.90 [-2.44 , 6.24]

-5.00 [-9.23 , -0.77]
3.87 [-0.44 , 8.18]

-7.73 [-17.38 , 1.92]
0.00 [-5.09 , 5.09]

0.00 [-10.87 , 10.87]
-5.70 [-9.70 , -1.70]

-1.79 [-4.71 , 1.12]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Favours text messaging Favours usual care

 
 

Analysis 1.4.   Comparison 1: Text messaging versus usual care, Outcome 4: Low-
density lipoprotein cholesterol: sensitivity analysis using fixed-e>ect model

Study or Subgroup

Bae 2021
Bermon 2021
Chow 2015
Chow 2022
Dale 2015a
Huo 2019
Passaglia 2021
Zheng 2019

Total (95% CI)
Heterogeneity: Chi² = 17.87, df = 7 (P = 0.01); I² = 61%
Test for overall effect: Z = 1.99 (P = 0.05)
Test for subgroup differences: Not applicable

Text messaging
Mean

73.9
95
79

77.34
65.74
96.68

77
93.6

SD

30.61
33.79
28.62
22.46

23.2
27.07
29.63

27.7

Total

377
462
352
521

61
251

75
411

2510

Usual care
Mean

77.4
93.1

84
73.47
73.47
96.68

77
99.3

SD

30.44
33.79
28.86
44.05
30.94
30.94
37.04

30.8

Total

350
468
358
501

62
251

72
411

2473

Weight

15.2%
15.9%
16.8%
16.1%

3.2%
11.6%
2.5%

18.7%

100.0%

Mean Difference
IV, Fixed, 95% CI

-3.50 [-7.94 , 0.94]
1.90 [-2.44 , 6.24]

-5.00 [-9.23 , -0.77]
3.87 [-0.44 , 8.18]

-7.73 [-17.38 , 1.92]
0.00 [-5.09 , 5.09]

0.00 [-10.87 , 10.87]
-5.70 [-9.70 , -1.70]

-1.76 [-3.49 , -0.03]

Mean Difference
IV, Fixed, 95% CI

-20 -10 0 10 20
Favours text messaging Favours usual care
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Analysis 1.5.   Comparison 1: Text messaging versus usual care, Outcome 5: Low-density
lipoprotein cholesterol: sensitivity analysis excluding studies with high risk of bias

Study or Subgroup

Bae 2021
Chow 2022
Dale 2015a

Total (95% CI)
Heterogeneity: Tau² = 22.80; Chi² = 7.85, df = 2 (P = 0.02); I² = 75%
Test for overall effect: Z = 0.49 (P = 0.62)
Test for subgroup differences: Not applicable

Text messaging
Mean

73.9
77.34
65.74

SD

30.61
22.46

23.2

Total

377
521

61

959

Usual care
Mean

77.4
73.47
73.47

SD

30.44
44.05
30.94

Total

350
501

62

913

Weight

38.4%
38.8%
22.8%

100.0%

Mean Difference
IV, Random, 95% CI

-3.50 [-7.94 , 0.94]
3.87 [-0.44 , 8.18]

-7.73 [-17.38 , 1.92]

-1.60 [-8.02 , 4.82]

Mean Difference
IV, Random, 95% CI

-20 -10 0 10 20
Favours text messaging Favours usual care

 
 

Analysis 1.6.   Comparison 1: Text messaging versus usual care, Outcome 6: Systolic blood pressure

Study or Subgroup

Bae 2021
Bermon 2021
Chow 2015
Chow 2022
Dale 2015a
Huo 2019
Passaglia 2021
Zheng 2019

Total (95% CI)
Heterogeneity: Tau² = 11.53; Chi² = 54.43, df = 7 (P < 0.00001); I² = 87%
Test for overall effect: Z = 0.70 (P = 0.48)
Test for subgroup differences: Not applicable

Text messaging
Mean

126.6
130.1

128
129.6

136
134.7
121.5
127.6

SD

15.8
18.95
14.36
15.71

20
18.7

19
14.6

Total

377
462
352
609

61
251

75
411

2598

Usual care
Mean

128.4
129.3

136
128.6

135
132.2

121
129.4

SD

15.7
18.95
14.48
15.63

16
17.7
15.4
15.7

Total

350
468
358
603

62
251

72
411

2575

Weight

13.9%
13.7%
14.1%
14.5%

8.0%
12.6%

9.1%
14.1%

100.0%

Mean Difference
IV, Random, 95% CI

-1.80 [-4.09 , 0.49]
0.80 [-1.64 , 3.24]

-8.00 [-10.12 , -5.88]
1.00 [-0.76 , 2.76]
1.00 [-5.41 , 7.41]
2.50 [-0.69 , 5.69]
0.50 [-5.08 , 6.08]

-1.80 [-3.87 , 0.27]

-0.93 [-3.55 , 1.69]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours text messaging Favours usual care

 
 

Analysis 1.7.   Comparison 1: Text messaging versus usual care, Outcome
7: Systolic blood pressure: sensitivity analysis using fixed-e>ect model

Study or Subgroup

Bae 2021
Bermon 2021
Chow 2015
Chow 2022
Dale 2015a
Huo 2019
Passaglia 2021
Zheng 2019

Total (95% CI)
Heterogeneity: Chi² = 54.43, df = 7 (P < 0.00001); I² = 87%
Test for overall effect: Z = 3.10 (P = 0.002)
Test for subgroup differences: Not applicable

Text messaging
Mean

126.6
130.1

128
129.6

136
134.7
121.5
127.6

SD

15.8
18.95
14.36
15.71

20
18.7

19
14.6

Total

377
462
352
609
61

251
75

411

2598

Usual care
Mean

128.4
129.3

136
128.6

135
132.2

121
129.4

SD

15.7
18.95
14.48
15.63

16
17.7
15.4
15.7

Total

350
468
358
603
62

251
72

411

2575

Weight

14.8%
13.1%
17.2%
24.9%
1.9%
7.6%
2.5%

18.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-1.80 [-4.09 , 0.49]
0.80 [-1.64 , 3.24]

-8.00 [-10.12 , -5.88]
1.00 [-0.76 , 2.76]
1.00 [-5.41 , 7.41]
2.50 [-0.69 , 5.69]
0.50 [-5.08 , 6.08]

-1.80 [-3.87 , 0.27]

-1.39 [-2.27 , -0.51]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favours text messaging Favours usual care
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Analysis 1.8.   Comparison 1: Text messaging versus usual care, Outcome 8: Systolic
blood pressure: sensitivity of analysis excluding studies with high risk of bias

Study or Subgroup

Bae 2021
Chow 2022
Dale 2015a

Total (95% CI)
Heterogeneity: Tau² = 1.61; Chi² = 3.70, df = 2 (P = 0.16); I² = 46%
Test for overall effect: Z = 0.12 (P = 0.90)
Test for subgroup differences: Not applicable

Text messaging
Mean

126.6
129.6

136

SD

15.8
15.71

20

Total

377
609

61

1047

Usual care
Mean

128.4
128.6

135

SD

15.7
15.63

16

Total

350
603

62

1015

Weight

40.5%
49.8%

9.8%

100.0%

Mean Difference
IV, Random, 95% CI

-1.80 [-4.09 , 0.49]
1.00 [-0.76 , 2.76]
1.00 [-5.41 , 7.41]

-0.13 [-2.28 , 2.02]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours text messaging Favours usual care

 
 

Analysis 1.9.   Comparison 1: Text messaging versus usual care, Outcome
9: Systolic blood pressure: sensitivity analysis excluding outlier

Study or Subgroup

Bae 2021
Bermon 2021
Chow 2022
Dale 2015a
Huo 2019
Passaglia 2021
Zheng 2019

Total (95% CI)
Heterogeneity: Tau² = 1.04; Chi² = 9.41, df = 6 (P = 0.15); I² = 36%
Test for overall effect: Z = 0.06 (P = 0.95)
Test for subgroup differences: Not applicable

Text messaging
Mean

126.6
130.1
129.6

136
134.7
121.5
127.6

SD

15.8
18.95
15.71

20
18.7

19
14.6

Total

377
462
609

61
251

75
411

2246

Usual care
Mean

128.4
129.3
128.6

135
132.2

121
129.4

SD

15.7
18.95
15.63

16
17.7
15.4
15.7

Total

350
468
603

62
251

72
411

2217

Weight

18.3%
17.0%
23.8%

3.8%
12.0%

4.8%
20.4%

100.0%

Mean Difference
IV, Random, 95% CI

-1.80 [-4.09 , 0.49]
0.80 [-1.64 , 3.24]
1.00 [-0.76 , 2.76]
1.00 [-5.41 , 7.41]
2.50 [-0.69 , 5.69]
0.50 [-5.08 , 6.08]

-1.80 [-3.87 , 0.27]

0.04 [-1.26 , 1.34]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours text messaging Favours usual care

 
 

Analysis 1.10.   Comparison 1: Text messaging versus usual care, Outcome 10: Diastolic blood pressure

Study or Subgroup

Bermon 2021
Chow 2015
Chow 2022
Dale 2015a
Kamal 2015

Total (95% CI)
Heterogeneity: Tau² = 1.63; Chi² = 12.13, df = 4 (P = 0.02); I² = 67%
Test for overall effect: Z = 1.31 (P = 0.19)
Test for subgroup differences: Not applicable

Text messaging
Mean

71.6
81

77.5
79

77.9

SD

10.7
9.54

10.05
11
11

Total

462
352
609

61
83

1567

Usual care
Mean

72.2
84

77.4
79
79

SD

11.7
9.62
9.38

10
25.93

Total

468
358
603

62
79

1570

Weight

26.8%
27.1%
30.0%
11.1%
5.0%

100.0%

Mean Difference
IV, Random, 95% CI

-0.60 [-2.04 , 0.84]
-3.00 [-4.41 , -1.59]

0.10 [-0.99 , 1.19]
0.00 [-3.72 , 3.72]

-1.10 [-7.29 , 5.09]

-1.00 [-2.49 , 0.50]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours text messaging Favours usual care
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Analysis 1.11.   Comparison 1: Text messaging versus usual care, Outcome
11: Diastolic blood pressure: sensitivity analysis using fixed-e>ect model

Study or Subgroup

Bermon 2021
Chow 2015
Chow 2022
Dale 2015a
Kamal 2015

Total (95% CI)
Heterogeneity: Chi² = 12.13, df = 4 (P = 0.02); I² = 67%
Test for overall effect: Z = 2.47 (P = 0.01)
Test for subgroup differences: Not applicable

Text messaging
Mean

71.6
81

77.5
79

77.9

SD

10.7
9.54

10.05
11
11

Total

462
352
609
61
83

1567

Usual care
Mean

72.2
84

77.4
79
79

SD

11.7
9.62
9.38

10
25.93

Total

468
358
603
62
79

1570

Weight

25.1%
26.2%
43.5%
3.8%
1.4%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.60 [-2.04 , 0.84]
-3.00 [-4.41 , -1.59]

0.10 [-0.99 , 1.19]
0.00 [-3.72 , 3.72]

-1.10 [-7.29 , 5.09]

-0.91 [-1.63 , -0.19]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favours text messaging Favours usual care

 
 

Analysis 1.12.   Comparison 1: Text messaging versus usual care, Outcome 12:
Diastolic blood pressure: sensitivity analysis excluding studies with high risk of bias

Study or Subgroup

Chow 2022
Dale 2015a

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 0.96); I² = 0%
Test for overall effect: Z = 0.17 (P = 0.86)
Test for subgroup differences: Not applicable

Text messaging
Mean

77.5
79

SD

10.05
11

Total

609
61

670

Usual care
Mean

77.4
79

SD

9.38
10

Total

603
62

665

Weight

92.0%
8.0%

100.0%

Mean Difference
IV, Random, 95% CI

0.10 [-0.99 , 1.19]
0.00 [-3.72 , 3.72]

0.09 [-0.96 , 1.14]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours text messaging Favours usual care

 
 

Analysis 1.13.   Comparison 1: Text messaging versus usual care, Outcome 13: Heart rate

Study or Subgroup

Bermon 2021
Chow 2015
Chow 2022
Passaglia 2021

Total (95% CI)
Heterogeneity: Tau² = 0.91; Chi² = 6.98, df = 3 (P = 0.07); I² = 57%
Test for overall effect: Z = 0.71 (P = 0.48)
Test for subgroup differences: Not applicable

Text messaging
Mean

69.1
67

66.6
68

SD

11.96
9.54

10.47
11.85

Total

462
352
585

75

1474

Usual care
Mean

68.5
69
67
67

SD

11.96
9.62

10.98
10.52

Total

468
358
574

72

1472

Weight

27.9%
29.8%
32.5%

9.8%

100.0%

Mean Difference
IV, Random, 95% CI

0.60 [-0.94 , 2.14]
-2.00 [-3.41 , -0.59]
-0.40 [-1.64 , 0.84]
1.00 [-2.62 , 4.62]

-0.46 [-1.74 , 0.82]

Mean Difference
IV, Random, 95% CI

-4 -2 0 2 4
Favours text messaging Favours usual care
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Analysis 1.14.   Comparison 1: Text messaging versus usual care,
Outcome 14: Heart rate: sensitivity analysis using fixed-e>ect model

Study or Subgroup

Bermon 2021
Chow 2015
Chow 2022
Passaglia 2021

Total (95% CI)
Heterogeneity: Chi² = 6.98, df = 3 (P = 0.07); I² = 57%
Test for overall effect: Z = 1.43 (P = 0.15)
Test for subgroup differences: Not applicable

Text messaging
Mean

69.1
67

66.6
68

SD

11.96
9.54

10.47
11.85

Total

462
352
585

75

1474

Usual care
Mean

68.5
69
67
67

SD

11.96
9.62

10.98
10.52

Total

468
358
574

72

1472

Weight

25.5%
30.4%
39.5%

4.6%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.60 [-0.94 , 2.14]
-2.00 [-3.41 , -0.59]
-0.40 [-1.64 , 0.84]
1.00 [-2.62 , 4.62]

-0.57 [-1.34 , 0.21]

Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Favours text messaging Favours usual care

 
 

Analysis 1.15.   Comparison 1: Text messaging versus usual care, Outcome
15: Heart rate: sensitivity analysis excluding studies with high risk of bias

Study or Subgroup

Chow 2022

Text messaging
Mean

66.6

SD

10.47

Total

585

Usual care
Mean

67

SD

10.98

Total

574

Mean Difference
IV, Random, 95% CI

-0.40 [-1.64 , 0.84]

Mean Difference
IV, Random, 95% CI

-4 -2 0 2 4
Favours text messaging Favours usual care
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8
0

A D D I T I O N A L   T A B L E S

Study SMS = re-
minder

Description of process to design
SMS (e.g. did the authors describe
the process used to construct the
content of the text messages?)

Evaluation
of causes for
non-adher-
ence (e.g. did
they evalu-
ate causes for
non-adher-
ence in the
target popula-
tion?)

Used psychologi-
cal theories to de-
velop SMS (e.g.
were psychologi-
cal theories used to
develop the mes-
sages to target the
identified behav-
ioural determi-
nants of non-ad-
herence?)

Used behaviour
change tech-
niques to de-
velop SMS (e.g.
were behaviour
change tech-
niques employed
to develop the
messages?)

SMS designed
according to
participant char-
acteristics (e.g.
were different
text messages
developed ac-
cording to partic-
ipants' character-
istics?)

Pilot phase to
evaluate clari-
ty, grammar of
SMS

Bae 2021 Yes, messages
contain med-
ication adher-
ence contents

Yes. “The contents of the SMS text
messages were based on the To-
bacco, Exercise, and Diet Messages
(TEXTME) trial and the Australian
Heart Foundation Healthy Liv-
ing Guidelines. The cardiologists,
nurses, clinical nutritionists, and
preventive medicine experts re-
viewed the text messages in the
TEXTME trial and modified them
considering the Asian diet and cul-
ture.” (Bae 2021)

No No information No information Yes. “The mes-
sage sending
program deliv-
ered semiperson-
alised text mes-
sages consider-
ing the smok-
ing status and
diet pattern of
the participants
- vegetarian or
not - with their
names.” (Bae
2021)

No

Bermon 2021 No, the text
messages
were not re-
minders for
medication
intake or ap-
pointments,
but an in-
tervention
to increase
awareness
and commit-
ment to med-
ication taking.

Yes. “A protocol was carried out
to determine the content, quanti-
ty, and frequency of SMS text mes-
sages through focus groups, valida-
tion of experts, user feedback, and
pretest.” (Bermon 2021)

No informa-
tion

No information Yes, based on
the transtheo-
retical model of
health behaviour
change

No Yes

Chen 2019 Yes, medica-
tion reminder

Yes, all contents of text messages
were pre-written and reviewed by

No informa-
tion

No information No information No No information

Table 1.   SMS development 
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8
1

heart failure specialists and senior
nursing specialists. The contents
were developed based on heart
failure diagnosis and management
guidelines, evidence from review
articles, and educational materials
from Heart Failure Society of Amer-
ica.

Chow 2015 No Yes, a bank of messages was de-
veloped with input from investiga-
tors, clinicians, academics, and pa-
tients through a multistage itera-
tive process.

No Yes Yes Yes. “The mes-
sage manage-
ment program
selected mes-
sages for each
participant at
random from the
bank of messages
from all relevant
content areas
as per the pre-
specified algo-
rithms and us-
ing baseline data
entered into the
message man-
agement system.
e.g. nonsmokers
would not be sent
smoking mes-
sages, and veg-
etarians would
not be sent in-
formation about
meat. Some
messages were
merged with pa-
tient’s preferred
names.” (Chow
2015)

No

Chow 2022 Yes. The med-
ication mes-
sages provid-
ed informa-
tion about

Yes No Yes Yes Yes, the content
of the messages
was customised
to participant
characteristics

Yes

Table 1.   SMS development  (Continued)
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8
2

how medica-
tions worked,
common side
effects, and
tips on how to
take medica-
tion regularly.

such as medica-
tion class pre-
scription, dietary
habits (vegetar-
ian or non-veg-
etarian), and/
or smoking sta-
tus. Furthermore,
messages were
‘personalised’,
that is the pre-
ferred name of
the participant
was incorporated
into some mes-
sages.

Dale 2015a No “We created and refined the Tex-
t4Heart intervention through for-
mative and pretesting studies fol-
lowing the mHealth Development
and Evaluation
Framework.” (Dale 2014a) Also, an-
other study that helped inform the
physical activity component (Dale
2015b)

No Messages were
based on social
cognitive theory
and the common
sense model (Dale
2014b).

Yes. All messages
were coded ac-
cording to their
theoretical con-
struct and corre-
sponding behav-
iour change tech-
niques.

No, but partici-
pants could pick
messages on the
health behav-
iour they were
most interest-
ed in changing
(physical activ-
ity, healthy eat-
ing, smoking ces-
sation, or stress
management).
Messages were
also personalised
with participant’s
preferred name.

Yes, the healthy
eating mes-
sages were pilot
tested. Feed-
back from par-
ticipants was
used to refine
the messages
(Dale 2014a).

Fang 2016 No informa-
tion

No information No informa-
tion

No information No information No information -

Huo 2019 Yes Yes. “A multidisciplinary team of
cardiologists, endocrinologists,
psychologists, nurses, linguists,
and patients developed the text
message bank through a system-
atic and iterative approach. Mes-
sages were drafted based on exist-
ing evidence-based guidelines and

No No Yes No. Some mes-
sages were per-
sonalised with
the participant’s
preferred name.

Yes. “A pilot
study was con-
ducted to elic-
it patient feed-
back on the
messages, and
the text bank
was updated to

Table 1.   SMS development  (Continued)
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3

standards of care, and they incor-
porated behavioural change tech-
niques to provide advice, motiva-
tion, and support.” (Huo 2019)

improve clar-
ity and prac-
tical useful-
ness. Messages
were also modi-
fied to increase
their applicabil-
ity to the
Chinese culture
and compati-
bility with Chi-
nese values.
For example,
some messages
used aphorisms
and catchy
rhyme schemes
to make them
more appeal-
ing to pa-
tients.” (Huo
2019)

Kamal 2015 Yes - - - - - -

Khonsari 2015 Yes The content of the text messages
was based on the WHO multidi-
mensional adherence model (WHO
2003). In constructing the content
of the text messages, the study au-
thors focused on the most com-
mon reasons for medication non-
adherence based on the WHO
model that were unintentional on
the patient’s part (forgetfulness
and carelessness with medication
usage), and included a therapy-re-
lated dimension (misunderstand-
ing of treatment instructions: meds
name, dosage and timing) (Gadkari
2012).

According
to the study
methods, par-
ticipants were
recruited dur-
ing an admis-
sion for
ACS prior to
discharge
from the car-
diology ward.
This means
that all partic-
ipants were
primarily di-
agnosed with
ACS without
any experi-
ence of taking

The WHO multidi-
mensional adher-
ence model that
guided this study
included many dif-
ferent aspects to
describe medica-
tion non-adher-
ence behaviour, in-
cluding psycholog-
ical factors (WHO
2003). It is
emphasised that
no single determi-
nant is responsi-
ble for non-adher-
ence to treatment
because the adher-
ence phenomenon
is multidimension-

Development of
the automated
SMS reminder
system in this
study was use-
ful for deploying
spaced repetition
strategies via text
messaging. Ba-
sically, spaced
repetition strate-
gy posits that in-
struction which is
repeated at inter-
vals has a great
impact on im-
proving a behav-
iour (Ebbinghaus
1885).

No The interven-
tion was piloted
with 10 cardiac
patients during
the first stage of
the study. Dur-
ing this phase,
a variety of test
scenarios and
clarity of SMS
content were
analysed. Text
messages were
further modi-
fied to achieve
the desired
functions.

Table 1.   SMS development  (Continued)
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cardiac med-
ications.
Evaluating
causes for
non-adher-
ence
in the target
population
was therefore
not applica-
ble.

al and results from
the interplay of 5
sets of factors (di-
mensions), includ-
ing:

A. social and eco-
nomic factors;
B. therapy-related
factors;
C. condition-relat-
ed factors;
D. healthcare team
and system-related
factors; and
E. patient-related
factors.

Maddison
2021

Yes No No Yes. All message
content was
grounded in psy-
chological theory
(Common Sense
Model). “The con-
tent was focused
on modifying peo-
ple’s perceptions
of the symptoms,
timeline, cause,
consequences, per-
sonal control over,
and the ability of
treatment to pre-
vent cardiovascu-
lar disease as well
as altering the key
mediators of be-
haviour change,
including self-ef-
ficacy, social sup-
port, and motiva-
tion.” (Maddison
2021)

Yes. All message
content was
grounded in be-
haviour change
(social cogni-
tive) theory. “The
content was fo-
cused on mod-
ifying people’s
perceptions of
the symptoms,
timeline, cause,
consequences,
personal con-
trol over, and the
ability of treat-
ment to prevent
cardiovascular
disease as well as
altering the key
mediators of be-
haviour change,
including self-ef-
ficacy, social sup-
port, and motiva-
tion.” (Maddison
2021)

Yes Yes. The con-
tent of mes-
sages was
based on the
original Tex-
t4Heart pilot
programme,
with some
modifications.
Message con-
tent from weeks
12 to 24 was
modified to
promote main-
tenance of the
behaviours and
relapse preven-
tion.

Table 1.   SMS development  (Continued)
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Ni 2022 Yes, message
reminders

No No No No Yes, personalised
reminders

Yes. The inter-
ventions were
refined based
on the pilot
study.

Pandey 2017 Yes, med-
ication re-
minders

No No No No No No

Park 2014a Yes - - - - - -

Passaglia
2021

No Yes, text messages were developed
by the research group, and re-
viewed by individuals not involved
in the study to check for language
issues and evaluation of under-
standing. The content of the mes-
sages was based on the Brazilian
Society of Cardiology Guidelines.

No No No No, semi-person-
alised

A pilot study
was conducted
to test the soft-
ware developed
and the initial
acceptability of
text messages
sent.

Quilici 2013 No informa-
tion

No information No informa-
tion

No information No information No information No information

Ross 2021 Yes, med-
ication re-
minders

Yes. The content of the text mes-
sages was developed by a clini-
cal advisory committee (includ-
ing cardiologists, a general prac-
titioner, a community pharma-
cist, a cardiac nurse specialist, pa-
tient-users, a programmer, a ben-
efits evaluation specialist, and re-
searchers). Messages were further
revised based on the guiding prin-
ciples, discharge materials, and in-
terviews with patients.

No informa-
tion

“Instead of con-
forming to a single
one of the many
branded theo-
ries of behaviour
change, the inter-
vention reflects a
set of cross-cut-
ting theoretical do-
mains; the themes
in the messages re-
late to concerns
about knowledge,
skills, roles and
identity, beliefs
about capabilities
(eg, self-efficacy),
beliefs about con-
sequences, motiva-
tion, attention and

“Instead of con-
forming to a sin-
gle one of the
many branded
theories of be-
haviour change,
the intervention
reflects a set of
cross-cutting the-
oretical domains;
the themes in
the messages re-
late to concerns
about knowl-
edge, skills, roles
and identity, be-
liefs about ca-
pabilities (eg,
self-efficacy), be-
liefs about con-

No, but partici-
pants received
different SMS text
messages on 2
occasions based
on their smoking
status. No other
aspects were per-
sonalised.

Yes, this was a
pilot study.

Table 1.   SMS development  (Continued)
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decision process-
es (e.g. cues to ac-
tion such as re-
minders), environ-
mental context and
resources, social
influences, emo-
tion, and action
plans.” (Ross 2021)

sequences, mo-
tivation, atten-
tion and deci-
sion processes
(e.g. cues to ac-
tion such as re-
minders), en-
vironmental
context and re-
sources, social
influences, emo-
tion, and action
plans.” (Ross
2021)

Zheng 2019 Yes, it re-
minded peo-
ple to take
their medica-
tions and fol-
low-up.

Yes. “A multidisciplinary team of
cardiologists, endocrinologists,
psychologists, nurses, linguists,
and patients developed the text
message bank through a system-
atic and iterative approach.” (Huo
2019)

No No Yes No, but semi-per-
sonalised with
participants' pre-
ferred name

Yes. To make
the messages
more sim-
ple, culturally
adaptable, and
easy to under-
stand, a user
test and pilot
study were con-
ducted to col-
lect patient
feedback on the
text bank mes-
sages.

Table 1.   SMS development  (Continued)

ACS: acute coronary syndrome; SMS: short message service; WHO: World Health Organization
 
 

Study Outcome measure Scale used/
measure-
ment tool

Continu-
ous/cat-
egorical
data

Time
point
(months)

Number
in inter-
vention
group

Inter-
vention
group ef-
fect

Number
in control
group)

Control
group ef-
fect

Narrative results

Bae 2021 Medication adher-
ence

6-item Modi-
fied Morisky
Scale (high
score indi-

Continu-
ous

6 months 377 Median
(IQR) = 5 (5
to 5)

350 Median
(IQR) = 5 (5
to 5)

Mean difference 0.07, 95% CI −0.03
to 0.16; P = 0.19

Table 2.   Overview of the trial results for medication adherence 
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cates better
adherence)

Proportion of par-
ticipants taking
medications as in-
structed on > 25
days in the last
month

- Categori-
cal

6 months 377 98.2% 350 92.1% Adjusted RR 1.10, 95% CI 1.00 to
1.10; P < 0.001

Medication adher-
ence

Medica-
tion Adher-
ence Re-
port Scale-5
(high score
indicates
better ad-
herence)

Continu-
ous

1 month 462 Mean dif-
ference
(SD) =
−0.02 (3.4)

468 Mean dif-
ference
(SD) = 0.2
(3.7)

Adjusted mean difference −0.01,
95% CI −0.40 to 0.40; P = 0.96

Bermon
2021

Subjective medica-
tion intake compli-
ance

- Continu-
ous

1 month 462 Mean dif-
ference
(SD) = 0.1
(2.0)

468 Mean dif-
ference
(SD) = 0.1
(1.9)

Adjusted mean difference 0.02,
95% CI −0.20 to 0.20; P = 0.83

Chen 2019 Proportion of par-
ticipants taking
medications as
prescribed

- Categori-
cal

6 months 209 78.9% 200 69.5% RR 1.14, 95% CI 1.01 to 1.28; P =
0.029

Medications- ACE
inhibitor/ARB

6 months 339 66.1% 354 71.8% P value was not reported.

Aspirin 339 90.6% 354 93.8% P value was not reported.

Beta-blocker 338 64.5% 354 63.0% P value was not reported.

Statin 339 91.7% 354 92.9% P value was not reported.

Chow 2015

At least 3 of the 4
medications (ACE
inhibitor/ARB, as-
pirin, beta-blocker,
and statin)

- Categori-
cal

6 months

338 78.1% 354 83.1% RR 0.94, 95% CI 0.87 to 1.01; P =
0.10

Table 2.   Overview of the trial results for medication adherence  (Continued)
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All 4 medications
(ACE inhibitor/ARB,
aspirin, beta-block-
er, and statin)

338 39.3% 42.1% 354 RR 0.93, 95% CI 0.78 to 1.12; P =
0.46

Proportion of par-
ticipants with pro-
portion of days
covered > 80%
for 5 medications
at both 6 and 12
months

697 50.4% 682 54.3% No difference in adherence to all
recommended medications at 6
and 12 months between the inter-
vention and control groups (RR
0.93, 95% CI 0.84 to 1.03, P = 0.15)

Adherence to As-
pirin

671 96.3% 638 96.1% RR 1.00, 95% CI 0.98 to 1.02; P =
0.86

Beta-blocker 613 84.2% 581 83.6% RR 1.01, 95% CI 0.96 to 1.06; P =
0.80

ACE inhibitor/ARB 636 76.9% 621 80.2% RR 0.96, 95% CI 0.90 to 1.02; P =
0.15

Statin 668 94.6% 655 95.3% RR 0.99, 95% CI 0.97 to 1.02; P =
0.59

Chow 2022

Antiplatelet

- Categori-
cal

12 months

636 83.6% 632 84.3% RR 0.99, 95% CI 0.95 to 1.04; P =
0.74

Dale
2015a

Medication adher-
ence

8-item
Morisky
Medication
Adherence
Question-
naire (high
score indi-
cates better
adherence)

Continu-
ous

6 months 61 Mean (SD)
= 7.3 (0.9)

62 Mean (SD)
= 6.8 (1.2)

The intervention group report-
ed greater medication adherence
score than the control group (mean
difference 0.58, 95% CI 0.19 to 0.97;
P = 0.004).

Fang 2016 Medication adher-
ence - statin pre-
scriptions

4-item
Morisky
Medication
Adherence
Scale (high
score indi-

Continu-
ous

12 months 95 Not re-
ported

93 Not re-
ported

Participants in the SMS group had
better adherence than those in the
phone group (OR 0.34, 95% CI 0.18
to 0.63).

Table 2.   Overview of the trial results for medication adherence  (Continued)
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cates worse
adherence)

Medication - ACE
inhibitor/ARB

47% 42.6% There was no difference in the pro-
portion of participants who took
ACE inhibitor/ARB (P = 0.32).

Medication - as-
pirin

86.5% 87.7% There was no difference in the pro-
portion of participants who took
aspirin (P = 0.69).

Medication - be-
ta-blocker

62.2% 58.2% There was no difference in the pro-
portion of participants who took
beta-blocker (P = 0.36).

Medication - statin 84.1% 87.3% There was no difference in the pro-
portion of participants who took
statin (P = 0.31).

Medication - all 4
cardioprotective
medications

30.7% 23.9% There was no difference in the pro-
portion of participants who took all
4 cardioprotective medications (P
= 0.089).

Medication - insulin 10.8% 13.9% There was no difference in the pro-
portion of participants who took
insulin (P = 0.28).

Huo 2019

Medication - oral
antidiabetic med-
ication

- Categori-
cal

6 months 251

43%

251

44.6% There was no difference in the pro-
portion of participants who took
oral antidiabetic medication (P =
0.72).

Kamal
2015

Medication adher-
ence

Morisky
Medication
Adherence
Scale (high
score indi-
cates better
adherence)

Continu-
ous

2 months 83 Mean (SD)
= 7.4 (0.93)

79 Mean (SD)
= 6.7 (1.32)

Adjusted mean difference 0.54,
95% CI 0.22 to 0.85

Khonsari
2015

Medication adher-
ence

8-item
Morisky
Medication

Categori-
cal

2 months 31 High ad-
herence
= 64.5%;

31 High ad-
herence
= 12.9%;

The risk of being low-adherent
amongst the control group was
4.09 times greater than in the inter-

Table 2.   Overview of the trial results for medication adherence  (Continued)
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0

Adherence
Scale (high
score indi-
cates better
adherence)

medium
adherence
= 19.4%;
low ad-
herence =
16.1%

medium
adherence
= 29%; low
adherence
= 58.1%

vention group (RR 4.09, 95% CI 1.82
to 9.18).

Medication adher-
ence

8-item
Morisky
Medication
Adherence
Scale (High
score indi-
cates worse
adherence)

Continu-
ous

12 months 153 Not re-
ported

153 Not re-
ported

Adjusted mean difference 0.30,
95% CI 0.01 to 0.59; P = 0.04

Medication adher-
ence - aspirin +
statin + blood pres-
sure-lowering drug
(ACE inhibitor, ARB,
beta-blocker)

83 54.2% 104 67.9% Adjusted OR 0.56, 95% CI 0.35 to
0.89; P = 0.01

Medication ad-
herence - as-
pirin + statin + be-
ta-blocker + ACE in-
hibitor/ARB

56 36.6% 70 45.7% Adjusted OR 0.68, 95% CI 0.43 to
1.08; P = 0.11

Medication adher-
ence - statin

119 77.7% 129 84.3% Adjusted OR 0.65, 95% CI 0.36 to
1.16; P = 0.15

Medication adher-
ence - aspirin

119 77.7% 123 80.3% Adjusted OR 0.85, 95% CI 0.49 to
1.49; P = 0.58

Medication adher-
ence - beta-blocker

89 58.1% 102 66.6% Adjusted OR 0.69, 95% CI 0.43 to
1.11; P = 0.13

Medication ad-
herence - ACE in-
hibitor/ARB

97 63.4% 123 80.3% Adjusted OR 0.42, 95% CI 0.25 to
0.71; P = 0.001

Maddison
2021

Medication ad-
herence - blood
pressure-lower-

Medica-
tion posses-
sion ratio
by linking
communi-
ty pharma-
cy dispens-
ing records
via the Na-
tional Phar-
maceuticals
Collection
database

Categori-
cal

12 months

113 73.8% 139 90.8% Adjusted OR 0.28, 95% CI 0.15 to
0.55; P < 0.001

Table 2.   Overview of the trial results for medication adherence  (Continued)
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1

ing drugs (ACE in-
hibitor/ARB and/or
beta-blocker)

Ni 2022 Medication non-ad-
herence

3-item, 5-
point Voils
Extent Scale
(high score
indicates
worse ad-
herence)

Continu-
ous

3 months 103 Mean
differ-
ence (SD)
= −1.58
(2.49)

93 Mean
differ-
ence (SD)
= −0.08
(3.15)

The mean decrease in medication
non-adherence score in the inter-
vention group was greater than
the mean decrease in the control
group (P < 0.001).

Average percent-
age of days cov-
ered during 12
months' follow-up

94% (95%
CI 92 to
96)

80% (95%
CI 73 to
86)

The mean difference in percentage
of days covered between groups
was 14% (95% CI 7 to 21, P < 0.001).

Pandey
2017

Proportion of par-
ticipants with pro-
portion of days
covered > 80% over
the 12 months

Logbooks Categori-
cal

12 months 17

100%

16

50% All intervention group participants
were optimally adherent to their
prescribed medications during fol-
low-up compared with 50% (8/16)
of control group participants (P <
0.001).

Medication adher-
ence

Morisky
Medication
Adherence
Scale (high
score indi-
cates better
adherence)

Continu-
ous

1 month 28 Mean (SD)
= 6.43
(1.22)

28 Mean (SD)
= 6.96
(1.44)

No difference was found between
groups over time (P = 0.16).

Park
2014a

Medication adher-
ence - antiplatelets

Medication
event mon-
itoring sys-
tem (MEMS)

Continu-
ous

1 month 24 Mean dos-
es taken:
28.2 (3.6)

Per cent
doses tak-
en: 93.7
(11.9)

Per cent
correct
number

25 Mean dos-
es taken:
23.7 (8.3)

Per cent
doses tak-
en: 79.1
(27.7)

Per cent
correct
number

Participants who received text
messages for antiplatelets had a
higher percentage of correct doses
taken (P = 0.02), percentage num-
ber of doses taken (P = 0.01), and
percentage of prescribed doses
taken on schedule (P = 0.01).

Table 2.   Overview of the trial results for medication adherence  (Continued)
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2

doses:
88.0 (14.0)

Per cent
doses
taken on
schedule:
86.2 (15.4)

doses:
72.4 (27.4)

Per cent
doses
taken on
schedule:
69.0 (29.2)

Medication adher-
ence - statins

Mean dos-
es taken:
27.7 (4.2)

Per cent
doses tak-
en: 92.4
(14)

Per cent
correct
number
doses:
85.4 (16.6)

Per cent
doses
taken on
schedule:
84.1 (19.4)

Mean dos-
es taken:
25 (6.4)

Per cent
doses tak-
en: 83.3
(21.3)

Per cent
correct
number
doses:
73.4 (23.8)

Per cent
doses
taken on
schedule:
74.4 (21.1)

No difference between groups for
statin medication

Passaglia
2021

Medication adher-
ence

Treatment
Adherence
Measure
(MAT) form
(high score
indicates
better ad-
herence)

Categori-
cal

6 months 75 88% 72 93.1% OR 0.55, 95% CI 0.17 to 1.72; P =
0.30

Quilici
2013

Proportion of par-
ticipants with good
medication adher-
ence -aspirin (good
adherence was de-
fined as taking >
95% of prescribed

- Categori-
cal

1 month 250 97.2% 249 92.8% Intervention improved self-report-
ed aspirin adherence (OR 0.37, 95%
CI 0.15 to 0.90; P = 0.02).

Table 2.   Overview of the trial results for medication adherence  (Continued)
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9
3

doses in the past 30
days)

Medication adher-
ence - aspirin

Platelet
function
testing

Categori-
cal

1 month 250 94.8% 249 88.8% Controlled non-adherent patients
accounted for 11.2% of the stan-
dard care group versus 5.2% in the
SMS intervention group (OR 0.43,
95% CI 0.22 to 0.86; P = 0.01).

Medication adher-
ence

Continu-
ous

2 months 32 Mean
(95% CI) =
6.75 (6.34
to 7.16)

36 Mean
(95% CI) =
7.05 (6.72
to 7.38)

Mean difference −0.30, 95% CI
−0.83 to 0.23; P = 0.27

Ross 2021

Proportion of high
medication adher-
ence

8-item
Morisky
Medication
Adherence
Scale (high
score indi-
cates better
adherence)

Low adher-
ence (< 6),
medium ad-
herence (6
to 7), or high
adherence
(8)

Categori-
cal

2 months 32 34% 36 42% "When categorized into low, medi-
um, and high adherence, 34%
(11/32) of those in the Txt2Prevent
group and 42% (15/36) of those in
the usual care group were classi-
fied as high-adherers (χ2 2=2.10,
P=.35)."

Medication - ACE
inhibitor/ARB

40.9% 46.2% RR 0.96, 95% CI 0.9 to 1.1; P = 0.35

Medication - as-
pirin

92% 90.8% RR 1.00, 95% CI 0.97 to 1.02; P =
0.78

Medication - be-
ta-blocker

58.2% 64% RR 1.00, 95% CI 0.95 to 1.1; P = 0.76

Medication - statin 85.4% 85.2% RR 1.01, 95% CI 0.96 to 1.05; P =
0.78

Medication - calci-
um channel block-
er

17.5% 19.7% RR 0.98, 95% CI 0.8 to 1.2; P = 0.83

Zheng
2019

Medication - di-
uretics

- Categori-
cal

6 months 411

3.2%

411

2.9% RR 1.20, 95% CI 0.7 to 2.1; P = 0.60

Table 2.   Overview of the trial results for medication adherence  (Continued)
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9
4

Medication - as-
pirin + statin

81.3% 80.3% RR 1.00, 95% CI 0.95 to 1.05; P =
0.99

Table 2.   Overview of the trial results for medication adherence  (Continued)

ACE: angiotensin-converting enzyme; ARB: angiotensin II receptor blockers; CI: confidence interval; IQR: interquartile range; OR: odds ratio; RR: risk ratio; SD: standard deviation;
SMS: short message service
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A P P E N D I C E S

Appendix 1. Search strategies

CENTRAL

#1MeSH descriptor: [Reminder Systems] this term only
#2MeSH descriptor: [Telemedicine] this term only
#3MeSH descriptor: [Cell Phones] explode all trees
#4sms
#5mms
#6short near/6 messag*
#7text near/6 messag*
#8texting
#9telemedicine*
#10reminder next/6 (text* or system* or messag*)
#11telehealth
#12mobile near/6 (health* or phone*)
#13mhealth
#14telemonitor*
#15#1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14
#16MeSH descriptor: [Cardiovascular Diseases] explode all trees
#17cardio*
#18cardia*
#19heart*
#20coronary*
#21angina*
#22ventric*
#23myocard*
#24pericard*
#25isch?em*
#26emboli*
#27arrhythmi*
#28thrombo*
#29atrial next fibrillat*
#30tachycardi*
#31endocardi*
#32(sick near/2 sinus)
#33MeSH descriptor: [Stroke] explode all trees
#34stroke or strokes
#35cerebrovasc*
#36cerebral next vascular
#37apoplexy
#38brain near/2 accident*
#39(brain* or cerebral or lacunar) near/2 infarct*
#40peripheral next arter* next disease*
#41aortic*
#42arterial near/2 occlus*
#43infarct*
#44#16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35
or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43
#45#15 and #44

MEDLINE OVID

1. Reminder Systems/
2. Telemedicine/
3. exp Cell Phones/
4. sms.tw.
5. mms.tw.
6. (short adj messag*).tw.
7. (text adj messag*).tw.

Mobile phone text messaging for medication adherence in secondary prevention of cardiovascular disease (Review)
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8. texting.tw.
9. telemedicine*.tw.
10. (reminder adj (text* or system* or messag*)).tw.
11. telehealth.tw.
12. (mobile adj (health* or phone*)).tw.
13. mhealth.tw.
14. telemonitor*.tw.
15. or/1-14
16. exp Cardiovascular Diseases/
17. cardio*.tw.
18. cardia*.tw.
19. heart*.tw.
20. coronary*.tw.
21. angina*.tw.
22. ventric*.tw.
23. myocard*.tw.
24. pericard*.tw.
25. isch?em*.tw.
26. emboli*.tw.
27. arrhythmi*.tw.
28. thrombo*.tw.
29. atrial fibrillat*.tw.
30. tachycardi*.tw.
31. endocardi*.tw.
32. (sick adj sinus).tw.
33. exp Stroke/
34. (stroke or strokes).tw.
35. cerebrovasc*.tw.
36. cerebral vascular.tw.
37. apoplexy.tw.
38. (brain adj2 accident*).tw.
39. ((brain* or cerebral or lacunar) adj2 infarct*).tw.
40. peripheral arter* disease*.tw.
41. aortic*.tw.
42. (arterial adj occlus*).tw.
43. infarct*.tw.
44. or/16-43
45. 15 and 44
46. randomized controlled trial.pt.
47. controlled clinical trial.pt.
48. randomized.ab.
49. placebo.ab.
50. drug therapy.fs.
51. randomly.ab.
52. trial.ab.
53. groups.ab.
54. 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53
55. exp animals/ not humans.sh.
56. 54 not 55
57. 45 and 56

Embase OVID

1. reminder system/
2. telemonitoring/
3. mobile phone/
4. sms.tw.
5. mms.tw.
6. (short adj messag*).tw.
7. (text adj messag*).tw.
8. texting.tw.
9. telemedicine*.tw.

Mobile phone text messaging for medication adherence in secondary prevention of cardiovascular disease (Review)
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10. (reminder adj (text* or system* or messag*)).tw.
11. telehealth.tw.
12. (mobile adj (health* or phone*)).tw.
13. mhealth.tw.
14. telemonitor*.tw.
15. or/1-14
16. exp cardiovascular disease/
17. cardio*.tw.
18. cardia*.tw.
19. heart*.tw.
20. coronary*.tw.
21. angina*.tw.
22. ventric*.tw.
23. myocard*.tw.
24. pericard*.tw.
25. isch?em*.tw.
26. emboli*.tw.
27. arrhythmi*.tw.
28. thrombo*.tw.
29. atrial fibrillat*.tw.
30. tachycardi*.tw.
31. endocardi*.tw.
32. (sick adj sinus).tw.
33. cerebrovascular accident/
34. (stroke or strokes).tw.
35. cerebrovasc*.tw.
36. cerebral vascular.tw.
37. apoplexy.tw.
38. (brain adj2 accident*).tw.
39. ((brain* or cerebral or lacunar) adj2 infarct*).tw.
40. peripheral arter* disease*.tw.
41. aortic*.tw.
42. (arterial adj occlus*).tw.
43. infarct*.tw.
44. or/16-43
45. 15 and 44
46. random$.tw.
47. factorial$.tw.
48. crossover$.tw.
49. cross over$.tw.
50. cross-over$.tw.
51. placebo$.tw.
52. (doubl$ adj blind$).tw.
53. (singl$ adj blind$).tw.
54. assign$.tw.
55. allocat$.tw.
56. volunteer$.tw.
57. crossover procedure/
58. double blind procedure/
59. randomized controlled trial/
60. single blind procedure/
61. 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60
62. (animal/ or nonhuman/) not human/
63. 61 not 62
64. 45 and 63

Conference Proceedings Citation Index – Science

#5 #4 AND #3
#4 TS=(random* or blind* or allocat* or assign* or trial* or placebo* or crossover* or cross-over*)
#3 #2 AND #1

Mobile phone text messaging for medication adherence in secondary prevention of cardiovascular disease (Review)
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#2 TS=( cardio* or cardia* or heart* or coronary* or angina* or ventric* or myocard* or pericard* or isch?em* or emboli* or arrhythmi*
or thrombo* or "atrial fibrillat*" or tachycardi* or endocardi* or "sick sinus" or stroke or strokes or cerebrovasc* or "cerebral vascular" or
apoplexy or "brain accident*" or infarct* or "peripheral arter* disease*" or aortic* or "arterial occlus*")
#1 TS=(sms or mms or "short messag*" or "text messag*" or texting or telemedicine* or "reminder text*" or "reminder system*" or
"reminder messag*" or telehealth or "mobile health*" or " mobile phone*" or mhealth or telemonitor*)

CINAHL

S1. TI (Reminder Systems or Telemedicine or Cell Phones or sms or mms or short messag* or text messag* or texting or telemedicine* or
reminder text* or reminder system* or reminder messag* or telehealth or mobile health* or mobile phone* or mhealth or telemonitor*)
S2. AB (Reminder Systems or Telemedicine or Cell Phones or sms or mms or short messag* or text messag* or texting or telemedicine* or
reminder text* or reminder system* or reminder messag* or telehealth or mobile health* or mobile phone* or mhealth or telemonitor*)
S3. MH ‘text messaging’
S4. MH ‘mobile phone’
S5. MH ‘telehealth’
S6. S1 OR S2 OR S3 OR S4 OR S5
S7. TI (Cardiovascular Diseases or cardio* or cardia* or heart* or coronary* or angina* or ventric* or myocard* or pericard* or isch?em*
or emboli* or arrhythmi* or thrombo* or atrial fibrillat* or tachycardi* or endocardi* or (sick adj sinus) or stroke or (stroke or strokes) or
cerebrovasc* or cerebral vascular or apoplexy or (brain adj2 accident*) or (brain* or cerebral or lacunar) adj2 infarct* or peripheral arter*
disease* or aortic* or (arterial adj occlus*) or infarct*)
S8. AB (Cardiovascular Diseases or cardio* or cardia* or heart* or coronary* or angina* or ventric* or myocard* or pericard* or isch?em*
or emboli* or arrhythmi* or thrombo* or atrial fibrillat* or tachycardi* or endocardi* or (sick adj sinus) or stroke or (stroke or strokes) or
cerebrovasc* or cerebral vascular or apoplexy or (brain adj2 accident*) or (brain* or cerebral or lacunar) adj2 infarct* or peripheral arter*
disease* or aortic* or (arterial adj occlus*) or infarct*)
S9. MH ‘cardiovascular disease’
S10. S7 OR S8 OR S9
S11. PT randomized controlled trial
S12. PT randomised controlled trial
S13. PT controlled clinical trial
S14. AB randomized
S15. AB randomised
S16. AB placebo
S17. AB drug therapy
S18. AB randomly
S19. AB trial
S20. AB groups
S21. S11 or S12 or S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20
S22. S6 AND S10 AND S21

Scopus

( TITLE-ABS-KEY ( sms or mms or "short messag*" or "text messag*" or texting or telemedicine* or "reminder text*" or "reminder system*"
or "reminder messag*" or telehealth or "mobile health*" or " mobile phone*" or mhealth or telemonitor* ) ) AND ( TITLE-ABS-KEY ( cardio*
or cardia* or heart* or coronary* or angina* or ventric* or myocard* or pericard* or isch?em* or emboli* or arrhythmi* or thrombo* or
"atrial fibrillat*" or tachycardi* or endocardi* or "sick sinus" or stroke or strokes or cerebrovasc* or "cerebral vascular" or apoplexy or
"brain accident*" or infarct* or "peripheral arter* disease*" or aortic* or "arterial occlus*") ) AND ( TITLE-ABS-KEY ( random* or blind* or
allocat* or assign* or trial* or placebo* or crossover* or cross-over*) )

ProQuest

S1. AB,TI (sms or mms or "short messag*" or "text messag*" or texting or telemedicine* or "reminder text*" or "reminder system*" or
"reminder messag*" or telehealth or "mobile health*" or " mobile phone*" or mhealth or telemonitor*)
S2. AB,TI (cardio* or cardia* or heart* or coronary* or angina* or ventric* or myocard* or pericard* or isch?em* or emboli* or arrhythmi*
or thrombo* or "atrial fibrillat*" or tachycardi* or endocardi* or "sick sinus" or stroke or strokes or cerebrovasc* or "cerebral vascular" or
apoplexy or "brain accident*" or infarct* or "peripheral arter* disease*" or aortic* or "arterial occlus*")
S3. S1 AND S2
S4. AB,TI (random* or blind* or allocat* or assign* or trial* or placebo* or crossover* or cross-over*)
S5. S3 AND S4

Clinicaltrials.gov

Advanced search:
study type: interventional studies
conditions: cardiovascular

Mobile phone text messaging for medication adherence in secondary prevention of cardiovascular disease (Review)
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interventions: text

WHO ICTRP

text AND cardio*
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Date Event Description

27 March 2024 New search has been performed We updated our search to 30 August 2023. Eleven new studies
have been added. Conclusions are not changed.

27 March 2024 New citation required but conclusions
have not changed

This is a review update based on the previous version that was
searched in November 2016.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

Di>erences between protocol and the previous version of the review

Due to heterogeneity between studies with respect to participants, methods, and outcome measures, we did not pool the results in a meta-
analysis, but instead described the results narratively.
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Changes in the current version of the review

In order to appropriately reflect the findings of the review, we revised the title to 'Mobile phone text messaging for medication adherence
in secondary prevention of cardiovascular disease'.

In the Methods section, we removed the inclusion of cluster-RCTs because the aim was to focus on interventions aimed at individuals. We
also excluded quasi-RCTs, as they do not use full randomisation and limit the study’s ability to conclude a causal association between an
intervention and an outcome.

In the protocol (Adler 2015), the comparators were no treatment and other modes of communication. We changed the comparator to usual
care to align with the reporting of the included studies.

We changed the inclusion criteria of participants. In the protocol, an eligible study must have had at least 50% of participants with
established CVD. In order to reduce heterogeneity in the study populations, we removed the cut-oD value of 50%. We excluded mixed-
disease populations (e.g. participants with either CVD or other diseases).

For the primary outcome, we changed "adherence to treatment" to "adherence to medication" in order to accurately reflect the study aim.
We also added patient-reported experience of using text messaging as a further secondary outcome. Reporting patient experience of using
text messaging could contribute to a deep understanding of text messaging in terms of utility, acceptability, and satisfaction.

In order to consider all relevant literature and to reduce publication bias, we added three databases (CINAHL Complete, Scopus Elsevier,
and ProQuest Central) to our literature search.

Due to the considerable heterogeneity in the reporting method of continuous outcomes measured by scales, we were not able to combine
these data, therefore we did not compute standardised mean diDerence for continuous outcomes measured on diDerent scales.

Given that we excluded cluster-RCTs from the current review update, we did not need to use our preplanned methods to either perform
an appropriate analysis that accounts for the cluster design or calculate correct estimates using the intracluster correlation coeDicient.

In future updates of this review, should we find studies with multiple intervention groups and a meta-analysis is possible, we will combine
all relevant experimental intervention groups of the study into a single group, and combine all relevant control intervention groups into
a single control group, to make pairwise comparisons.

To align with the latest version of the Cochrane Handbook, we modified the cut-oD value of important heterogeneity from 50% to

40% (Deeks 2023). In the current review, we used 40% as a cut-oD value for important heterogeneity, with an I2 < 40% considered as
low heterogeneity. This diDered from the protocol, which specified a cut-oD value of 50%. In addition to the assessment of statistical
heterogeneity, we added assessment methods for clinical heterogeneity and methodological heterogeneity. Addition of assessment
methods for clinical and methodological heterogeneity contributed to a comprehensive assessment of variability amongst studies and
provided insights into the suitability of performing a meta-analysis.

We planned to assess for potential publication bias using funnel plots and Egger’s test (Page 2023). However, an insuDicient number of
studies (< 10) within the analysed outcomes precluded this assessment.

We planned to conduct a meta-analysis if studies did not show suDicient heterogeneity in the types of intervention, its delivery, and
study design. However, due to large variations in the way medication adherence was defined and measured, we did not conduct a meta-
analysis for medication adherence. Furthermore, we aimed to conduct a meta-analysis for non-fatal cardiovascular events, combined
cardiovascular events, and urinary 11-dehydrothromboxane B2, but were unable to do so because of a lack of reported data in the studies.

We planned to carry out the following subgroup analyses, which were precluded due to insuDicient data.

1. Baseline CVD condition (i.e. coronary artery disease, cerebrovascular artery disease, peripheral artery disease, and atherosclerotic
aortic disease).

2. Age (not older people versus older people, i.e. 64 or more years old).

3. Gender comparison (male versus female).

In order to present a comprehensive summary of study findings, we included additional outcomes (fatal cardiovascular events, non-fatal
cardiovascular events, combined CVD events, LDL cholesterol, blood pressure, and heart rate) in the summary of findings table.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Cardiovascular Diseases  [prevention & control];  *Cell Phone;  Cholesterol, LDL;  Medication Adherence;  Secondary Prevention
 [methods];  *Text Messaging
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