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A B S T R A C T

Background

The Internet could provide a means of delivering secondary prevention programmes to people with coronary heart disease (CHD).

Objectives

To determine the eBectiveness of Internet-based interventions targeting lifestyle changes and medicines management for the secondary
prevention of CHD.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, in December 2014. We also searched six
other databases in October 2014, and three trials registers in January 2015 together with reference checking and handsearching to identify
additional studies.

Selection criteria

Randomised controlled trials (RCTs) evaluating Internet-delivered secondary prevention interventions aimed at people with CHD.

Data collection and analysis

Two review authors independently assessed risk of bias and extracted data according to the Cochrane Handbook for Systematic Reviews
of Interventions. We assessed evidence quality using the GRADE approach and presented this in a 'Summary of findings' table.

Main results

Eighteen trials met our inclusion criteria. Eleven studies are complete (1392 participants), and seven are ongoing. Of the completed
studies, seven interventions are broad, targeting the lifestyle management of CHD, and four focused on physical activity promotion. The
comparison group in trials was usual care (n = 6), minimal intervention (n = 3), or traditional cardiac rehabilitation (n = 2).

We found no eBects of Internet-based interventions for all-cause mortality (odds ratio (OR) 0.27, 95% confidence interval (CI) 0.04 to 1.63;
participants = 895; studies = 6; low-quality evidence). There was only one case of cardiovascular mortality in a control group (participants =
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895; studies = 6). No incidences of non-fatal re-infarction were reported across any of the studies. We found no eBects for revascularisation
(OR 0.69, 95% CI 0.37 to 1.27; participants = 895; studies = 6; low-quality evidence).

We found no eBects for total cholesterol (mean diBerence (MD) 0.00, 95% CI -0.27 to 0.28; participants = 439; studies = 4; low-quality
evidence), high-density lipoprotein (HDL) cholesterol (MD 0.01, 95% CI -0.06 to 0.07; participants = 437; studies = 4; low-quality evidence),
or triglycerides (MD 0.01, 95% CI -0.17 to 0.19; participants = 439; studies = 4; low-quality evidence). We did not pool the data for low-
density lipoprotein (LDL) cholesterol due to considerable heterogeneity. Two out of six trials measuring LDL cholesterol detected favourable
intervention eBects, and four trials reported no eBects. Seven studies measured systolic and diastolic blood pressure; we did not pool the
data due to substantial heterogeneity. For systolic blood pressure, two studies showed a reduction with the intervention, but the remaining
studies showed no eBect. For diastolic blood pressure, two studies showed a reduction with the intervention, one study showed an increase
with the intervention, and the remaining four studies showed no eBect.

Five trials measured health-related quality of life (HRQOL). We could draw no conclusions from one study due to incomplete reporting;
one trial reported no eBect; two studies reported a short- and medium-term eBect respectively; and one study reported both short- and
medium-term eBects.

Five trials assessed dietary outcomes: two reported favourable eBects, and three reported no eBects. Eight studies assessed physical
activity: five of these trials reported no physical activity eBects, and three reported eBectiveness. Trials are yet to measure the impact of
these interventions on compliance with medication.

Two studies measured healthcare utilisation: one reported no eBects, and the other reported increased usage of healthcare services
compared to a control group in the intervention group at nine months' follow-up. Two trials collected cost data: both reported that Internet-
delivered interventions are likely to be cost-eBective.

In terms of the risk of bias, the majority of studies reported appropriate randomisation and appropriate concealment of randomisation
processes. A lack of blinding resulted in a risk of performance bias in seven studies, and a risk of detection bias in five trials. Two trials were
at risk of attrition bias, and five were at risk for reporting bias.

Authors' conclusions

In general, evidence was of low quality due to lack of blinding, loss to follow-up, and uncertainty around the eBect size. Few studies
measured clinical events, and of those that did, a very small number of events were reported, and therefore no firm conclusions can be
made. Similarly, there was no clear evidence of eBect for cardiovascular risk factors, although again the number of studies reporting these
was small. There was some evidence for beneficial eBects on HRQOL, dietary outcomes, and physical activity, although firm conclusions
cannot yet be made. The eBects on healthcare utilisation and cost-eBectiveness are also inconclusive, and trials are yet to measure the
impact of Internet interventions on compliance with medication. The comparison groups diBered across trials, and there were insuBicient
studies with usable data for subgroup analyses. We intend to study the intensity of comparison groups in future updates of this review
when more evidence is available. The completion of the ongoing trials will add to the evidence base.

P L A I N   L A N G U A G E   S U M M A R Y

Internet-based programmes for people with heart disease

Review question

Are Internet-based support programmes for people with heart disease helpful in improving their heart disease condition?

Background

Heart disease is the most common cause of ill health and preventable death. Cardiac rehabilitation is a programme that helps people
with heart disease gain better health. It is held in group classes that take place at hospitals or within the community. People attend these
classes once or twice a week for around six to eight weeks. The classes usually involve exercising, and receiving advice on ways to improve
their health. People needing these programmes are not always able to attend them. An alternative is to provide this programme through
the Internet. In this review we looked at whether programmes delivered through the Internet are helpful in improving death rates, the
need for surgery, repeated heart attacks, cholesterol levels, blood pressure, health-related quality of life (HRQOL), diet, physical activity,
medication compliance, healthcare usage, and costs.

Study characteristics

The evidence is current to December 2014. We included 18 studies. Eleven are complete, and seven are ongoing. In the completed studies,
1392 people with coronary heart disease were recruited. The average age of participants ranged from 54.9 to 66.27 years. The majority
of people recruited were men. Studies were carried out worldwide, and in a variety of healthcare settings. Seven studies tested broad
programmes targeting multiple lifestyle factors related to heart disease. Four studies tested programmes focused only on increasing levels
of physical activity. The length of the programmes in the included studies ranged from six weeks to one year. These programmes were
compared to no intervention in six studies, some support in three studies, and full traditional rehabilitation in two studies.
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Key results

There is no evidence to date to suggest that Internet-delivered programmes help reduce rates of death or future cardiac surgery, but this
was based on a small number of studies. There is also no strong evidence to date suggesting a benefit of these programmes for lipid levels
or blood pressure. There is some evidence to suggest improvements in HRQOL and behaviour change, but there is insuBicient evidence to
date to draw firm conclusions. Studies have not yet measured the impact of Internet-delivered programmes on medication compliance.
There was very limited information on healthcare utilisation and cost of interventions. The reporting of the seven ongoing studies will add
to the evidence base.

Quality of the evidence

The evidence was generally of low quality. The included studies were at some risk of bias, with six studies judged at high risk of bias for
some risk of bias domains. The results of this review therefore need to be interpreted cautiously.

There is currently limited evidence on the eBects of Internet-based interventions for the treatment of coronary heart disease. We identified
seven ongoing trials, which we will incorporate into this review when the results are available.
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Summary of findings for the main comparison.   Internet-based interventions compared to usual care or no care for prevention of coronary heart
disease

Internet-based interventions compared to usual care or no care for prevention of coronary heart disease: clinical outcomes

Patient or population: patients with coronary heart disease
Settings: healthcare settings
Intervention: Internet-based interventions
Comparison: usual care or no care

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Usual care or no care Internet-based interventions

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study population

9 per 1000 2 per 1000 
(0 to 15)

Moderate risk population

Total mortality

3 per 1000 1 per 1000 
(0 to 5)

OR 0.27 
(0.04 to 1.63)

895
(6 studies)

⊕⊕⊝⊝

low 1,2
 

Study population

58 per 1000 41 per 1000 
(22 to 73)

Moderate risk population

Revascularisa-
tion

18 per 1000 12 per 1000 
(7 to 23)

OR 0.69 
(0.37 to 1.27)

895
(6 studies)

⊕⊕⊝⊝

low 1,2
 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; OR: Odds ratio

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
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Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Maddison 2014, Reid 2012, Zutz 2007 - outcomes may have been influenced by lack of blinding.
2Confidence interval crosses line of no eBect (uncertainty around the magnitude of eBect).
 
 

Summary of findings 2.   Internet-based interventions compared to usual care or no care for prevention of coronary heart disease

Internet-based interventions compared to usual care or no care for prevention of coronary heart disease: cardiovascular risk factors

Patient or population: patients with coronary heart disease
Settings: healthcare settings
Intervention: Internet-based interventions
Comparison: usual care or no care

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Usual care or
no care

Internet-based interventions

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Total choles-
terol

  The mean total cholesterol in
the intervention groups was
0 higher 
(0.27 lower to 0.28 higher)

  439
(4 studies)

⊕⊕⊝⊝

low 1
 

LDL choles-
terol

See comment See comment Not pooled 437
(4 studies)

⊕⊕⊝⊝

low 1
High levels increase risk, while low lev-
els reduce risk. Data not pooled due to

unexplained considerable (I2 = 77%) het-
erogeneity

HDL choles-
terol

  The mean HDL cholesterol in
the intervention groups was
0.01 higher 
(0.06 lower to 0.07 higher)

  437
(4 studies)

⊕⊕⊝⊝

low 1
High levels reduce risk, while low levels
increase risk

Triglycerides   The mean triglycerides in the
intervention groups was
0.01 higher 
(0.17 lower to 0.19 higher)

  439
(4 studies)

⊕⊕⊝⊝

low 1
High levels increase risk, while low lev-
els reduce risk
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Systolic blood
pressure

See comment See comment Not pooled 623
(5 studies)

⊕⊕⊝⊝

low 2
Systolic blood pressure measured in 5
studies. Data not pooled due to unex-

plained substantial (I2 = 63%) hetero-
geneity

Diastolic blood
pressure

See comment See comment Not pooled 622
(5 studies)

⊕⊕⊝⊝

low 2
Diastolic blood pressure measured in 5
studies. Data not pooled due to unex-

plained substantial (I2 = 58%) hetero-
geneity

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval;HDL: High-density lipoprotein
; LDL: Low-density lipoprotein

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Zutz 2007 - outcomes may have been influenced by lack of blinding; Varnfield 2014 - loss to follow-up > 20% in both experimental arms.
2Devi 2014, Zutz 2007 - outcomes may have been influenced by lack of blinding; Varnfield 2014 - loss to follow-up > 20% in both experimental arms.
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B A C K G R O U N D

Description of the condition

Cardiovascular diseases are the number one cause of death
globally. It has been estimated that the cumulative cost of
cardiovascular disease to the European Union economy is EUR 196
billion a year (European Society of Cardiology 2012). Secondary
prevention interventions can favourably modify cardiac risk factors
in people with coronary heart disease (CHD) (McAlister 2001), and
have a positive eBect on physical activity, exercise training, and
overall cardiorespiratory fitness (Lavie 2009). Furthermore, there is
also strong evidence showing benefits in terms of clinical events
and health-related quality of life (HRQOL) (Cole 2011; McAlister
2001; O'Connor 1989; Oldridge 1988). Previous Cochrane reviews
have highlighted the potential benefits in terms of eBectiveness of
both exercise-based interventions and psychological interventions
for CHD (Heran 2011; Whalley 2011). A further Cochrane review
illustrates that smoking cessation eBectively alters the course of
CHD (Critchley 2003).

Not all individuals with CHD take part in secondary prevention
programmes. A recent annual survey found that only 43% of
people with CHD took part in cardiac rehabilitation in England,
Wales, and Northern Ireland between 2012 and 2013 (NACR
2014). Referral, uptake, and adherence to traditional cardiac
rehabilitation programmes are oTen poor, particularly in older
patients, women, ethnic minorities, and in patients with angina or
heart failure (Beswick 2004). The reasons for this lack of uptake
are complex, some related to the organisation and system of
delivery (O'Driscoll 2007), and others to individual choice. Factors
related to rehabilitation non-attendance that appear frequently
in the literature are employment commitments, diBiculties with
transport, lack of time, distance to travel to rehabilitation, and
embarrassment related to attending rehabilitation (De Vos 2013;
McKee 2013; Neubeck 2012).

Home-based interventions are an alternative way to improve
access to secondary prevention programmes. A meta-analysis
of 36 trials of home-based secondary prevention interventions
demonstrated that they improve HRQOL, lower systolic blood
pressure, lower total cholesterol, reduce smoking rates, and
reduce depression in people with CHD (Clark 2010). A Cochrane
review confirmed the eBectiveness of home-based compared
with centre-based cardiac rehabilitation programmes(Taylor 2010),
reporting no diBerences between programmes in the number of
clinical events, exercise capacity, blood pressure, total cholesterol,
proportion of smokers, or HRQOL. A recent approach has been to
embrace technology and use the Internet as an option to support
lifestyle change important for the secondary prevention of CHD.

Description of the intervention

Using the Internet oBers an alternative way to deliver secondary
prevention interventions. Internet interventions can overcome
inconveniences such as the time and expense involved in travelling
to intervention locations (GriBiths 2006; Neville 2009; Nguyen
2004). Users also benefit from having information and support
available 24 hours per day. With advanced website programming,
it is also possible to create highly interactive interventions that
incorporate theoretical constructs of health behaviour change
and evidence-based 'behaviour change techniques' (Ciccolo 2008;
Michie 2013).   Patients are also able to communicate with health

professionals through the use of various communication channels
such as email, instant chat, or discussion forums (GriBiths 2006;
Murray 2008). Interventions may not include all of these features,
however there is considerable potential to design interventions
with as many features as possible. Further practical advantages for
service providers include cost-eBectiveness, in Murray 2008, and
the ability to reach large, geographically dispersed populations
without time or location restrictions (Eng 1999; Eysenbach 2001;
GriBiths 2006). Web-based interventions also have the potential to
store large volumes of information and can be easily updated as
new research becomes available (Murray 2008).

How the intervention might work

Online interventions have been shown to be eBective for general
health behaviour change (Wantland 2004). Several trials have
examined the eBectiveness of Internet-based interventions for
promoting healthy nutrition and weight loss and increasing
physical activity (Moore 2008; Sternfeld 2009). These findings are
consistent with reviews that also report considerable benefit of
Internet-based interventions in increasing physical activity (Davies
2012). 

Internet-based interventions have been shown to be eBective
for people with multiple sclerosis in reducing medication
discontinuation and increasing patients’ intentions towards
medication persistency (Liang 2006). A review has examined
telehealth interventions for secondary prevention of CHD (Neubeck
2009). The review included 11 studies, of which two used
Internet-based interventions; the remaining nine studies evaluated
interventions delivered via telephone. The overall findings
suggest that telehealth interventions are useful in the secondary
prevention of CHD, showing improvements in the risk factor
profile of patients with the intervention. The two Internet-based
studies included in this review present positive findings both in
terms of clinical events, in Southard 2003, and cardiovascular
risk factor profile (Zutz 2007). Munro 2013 assessed interventions
for heart disease populations that compared Internet-based
cardiac rehabilitation to usual care in a systematic review. This
review was broad, including studies of heart failure populations,
and cohort study designs. The review included nine studies,
which demonstrated improvements in clinical outcomes, physical
activity, and psychosocial outcomes. A review recently carried out
by Widmer 2015 assessed the benefit of digital health interventions
on cardiovascular disease outcomes, and included studies
delivering interventions through various digital technologies.
Thirteen studies included in this review reported no significant
improvements in weight, diastolic blood pressure, triglyceride
levels, total cholesterol, low-density lipoprotein cholesterol, or
glucose in secondary prevention populations, but did demonstrate
significant reductions in body mass index. A recent study on the
feasibility of using Internet-based interventions in this patient
population showed that over 60% of participants surveyed who
were eligible for cardiac rehabilitation had Internet access and were
confident in opening links and navigating websites (Neubeck 2010),
therefore demonstrating potential to reach this population via the
Internet. No adverse eBects of Internet-based interventions have
been observed in populations studied to date.

Why it is important to do this review

To date, evidence suggests that traditional secondary prevention
interventions are eBective in reducing adverse outcomes in people

Internet-based interventions for the secondary prevention of coronary heart disease (Review)
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with CHD (Heran 2011; Taylor 2010), but that access to services
in terms of provision, uptake, and adherence is limited (NACR
2014).  Internet-based interventions may address some of these
limitations and be an eBective alternative method of providing
secondary prevention to this patient group (GriBiths 2006).  No
systematic reviews have specifically focused on examining the
eBectiveness of Internet-based interventions for the secondary
prevention of CHD, nor has there been an assessment of Internet
intervention eBects on HRQOL, lifestyle factors related to CHD, or
cost-eBectiveness of these interventions.

O B J E C T I V E S

To determine the eBectiveness of Internet-based interventions
targeting lifestyle changes and medicines management for the
secondary prevention of CHD.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs).

Types of participants

Adults (18 years of age or older) with CHD, including those
having experienced a myocardial infarction, a revascularisation
procedure (including stent, coronary artery bypass graTing, or
percutaneous transluminal coronary angioplasty), those with
angina, or angiographically defined CHD.

Types of interventions

We considered all Internet-based interventions designed to
promote a healthy lifestyle and medicines management and reduce
cardiovascular risk in people with CHD.

We defined Internet-based interventions as individually targeted
interactive computer-mediated applications available via the
Internet. We only included interventions delivered via the Internet,
and therefore studies considered for this review were primarily
computer based, although we did consider that Internet-based
interventions may also be delivered via smartphone technology.

We excluded interventions delivered via other technologies that did
not require an Internet connection.

We specifically excluded Internet-based interventions that focused
on smoking cessation, as this was the subject of a Cochrane review
registered with the Tobacco Addictions group (Civljak 2010). This
did not include trials where smoking cessation formed part of a
package of care.

We only considered trials where the comparison group was usual
care or no intervention, and where follow-up was reported at least
three months postintervention.

Types of outcome measures

Primary outcomes

Clinical outcomes:

• Mortality (cardiovascular and overall)

• Non-fatal re-infarction

• Revascularisation

Cardiovascular risk factors:

• Lipid levels (total cholesterol, high-density lipoprotein (HDL),
low-density lipoprotein (LDL), and triglycerides)

• Blood pressure (systolic blood pressure and diastolic blood
pressure)

• HRQOL

Secondary outcomes

• Lifestyle changes in diet and physical activity. Where possible,
we focused on objective measures of lifestyle change.

• Compliance with medication

• Healthcare utilisation and costs

• Adverse intervention eBects

Search methods for identification of studies

Electronic searches

We searched the following electronic databases between October
and December 2014:

• Cochrane Central Register of Controlled Trials (CENTRAL, Issue
11 of 12, 2014) on the Cochrane Library

• MEDLINE (OVID, 1946 to November week 4 2014)

• EMBASE Classic and EMBASE (OVID, 1947 to 2014 December 22)

• PsycINFO (OVID, 1806 to October week 3 2014)

• CINAHL on EBSCOhost (to 17 October 2014)

• Science Citation Index Expanded (SCI-EXPANDED), Social
Sciences Citation Index (SSCI), and Conference Proceedings
Citation Index-Science (CPCI-S) on Web of Science (Thomson
Reuters, 1970 to 15 October 2014)

• Health Technology Assessment (HTA), Database of Abstracts
of Reviews of EBects (DARE), and NHS Economic Evaluation
Database (NEED) on the Cochrane Library (Issue 3 of 4, 2014)

We also used medical subject headings (MeSH) or equivalent and
text word terms. We applied no language restrictions.

We have listed the search strategies in Appendix 1. We used
the Cochrane sensitivity-maximising RCT filter for MEDLINE and
adaptations of it for use in the other databases (Lefebvre 2011),
except CENTRAL and PsycINFO.

Searching other resources

We checked reference lists of reviews and retrieved articles for
additional studies.

In January 2015, we further searched the metaRegister
of controlled trials (mRCT) (www.controlled-trials.com/mrct),
ClinicalTrials.gov (www.clinicaltrials.gov), and the WHO
International Clinical Trials Registry Platform (ICTRP) (http://
apps.who.int/trialsearch/) for ongoing trials. We used diBerent
combinations of the following search terms: coronary heart
disease, cardiovascular disease, Internet, web-based, world wide
web, and online.

We handsearched the Journal of Medical Internet Research and
proceedings from the World Congress on Medical and Health
Informatics (MEDINFO) for additional studies from the last five
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years. We contacted authors where necessary for additional
information.

Data collection and analysis

Selection of studies

Two review authors (RD and shared between EI, EF, and SS)
independently screened the titles and abstracts of all records
using a checklist to identify relevant papers. We then obtained
the full-text reports of potentially relevant studies and applied
our inclusion criteria to select studies for inclusion. Other review
authors (JP or KR) were consulted when there were disagreements
between review authors about study selection.

Data extraction and management

Two review authors (RD and shared between EI, EF, and
SS) independently extracted data using a proforma. We
contacted chief investigators for additional information if
necessary. We extracted details regarding the study methodology,
participant characteristics, study setting, intervention design
(frequency, duration, intensity, level of interactivity, and the
focus of the intervention), outcome data (including details of
outcome assessment), adverse eBects, and methodological quality
(randomisation, blinding, attrition) from each of the included
studies. Other review authors (JP or KR) were consulted when
there were disagreements between review authors about data
extraction.

Assessment of risk of bias in included studies

Two review authors (RD and shared between EF, SS, and JP)
assessed risks of selection, performance, detection, attrition, and
reporting bias using the Cochrane 'Risk of bias' tool (Higgins 2011).

Measures of treatment e>ect

We processed data in accordance with the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We expressed
dichotomous outcomes as odds ratios or risk ratios, and we
calculated 95% confidence intervals for each study. We compared
net changes for continuous variables (that is intervention group
minus control group diBerences) and calculated a weighted mean
diBerence or standardised mean diBerence and 95% confidence
intervals for each study.

Assessment of heterogeneity

We carried out tests of heterogeneity (using the Chi2 test of

heterogeneity and I2 statistic) for each outcome. In the case of
no heterogeneity, we performed a fixed-eBects meta-analysis. If
we detected significant heterogeneity, we looked for possible
explanations (for example participants and intervention). If the
heterogeneity was not explainable, the review authors considered
the following options: provide a narrative overview and not
aggregate the studies at all, or use a random-eBects model
with appropriate cautious interpretation. We used the Cochrane
Handbook for Systematic Reviews of Interventions as a guide to

interpret the I2 statistic where taken in consideration with the
magnitude and direction of eBect and strength of evidence for

heterogeneity from the confidence interval for the I2 statistic or

P value from the Chi2 test are as follows: 0% to 40% might not
be important, 30% to 60% may represent moderate heterogeneity,
50% to 90% may represent substantial heterogeneity, and 75% to
100% considerable heterogeneity.

Subgroup analysis and investigation of heterogeneity

We intended to conduct subgroup analyses on:

1. Multi-component Internet-based interventions versus single-
component interventions, however all the interventions
contained multiple components, and none were single-
component interventions. Therefore we were unable to carry
out this subgroup analysis.

2. Internet interventions as part of a broader package of care
including non-Internet-based interventions versus Internet-only
interventions.

We planned to examine the eBect of intensity and duration of the
intervention (in terms of number of contacts, support given, and
interactivity) and period of follow-up using stratified analyses or
meta-regression. However, the number of studies with usable data
was insuBicient to explore this formally.

Usual care was defined by the study and included some measures
focused on secondary prevention. We intended to examine the
intensity of secondary prevention measures in the comparison
group compared to that in the experimental group, but there were
insuBicient trials included for us to do this. 

Sensitivity analysis

We intended to conduct sensitivity analyses excluding studies at
high risk of bias and to produce funnel plots and tests of asymmetry
to assess possible publication bias (Egger 1997), but the number of
included trials was insuBicient for us to do this.

R E S U L T S

Description of studies

See Characteristics of included studies and Characteristics of
excluded studies.

Results of the search

The searches yielded a total of 21,459 potentially relevant studies,
which we reduced to 14,841 aTer removing duplications. From
these we short-listed 111 studies. We examined the full papers to
these studies, which resulted in including 16 published papers (11
completed trials reported in 12 publications and four trial protocols
reported in four published articles).

We searched the reference lists of included studies and relevant
review articles, which resulted in no additional studies being
included. We also searched trial registers and identified three
additional ongoing trials. We have summarised this process in
Figure 1.
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Figure 1.   Study flow diagram.
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Overall, we included 11 completed trials (12 publications), Antypas
2014, Devi 2014, Frederix 2015, Lear 2014, Lindsay 2009, Maddison
2014, Reid 2012, Southard 2003, Varnfield 2014, Vernooij 2012, and
Zutz 2007, and seven ongoing trials, Dale 2014, ISRCTN29243064,
NCT02228603, NCT02350192, Redfern 2014, Reinwand 2013, and
Shah 2011. We have outlined full study details and risks of bias in
completed trials in the Characteristics of included studies table. We
have outlined details of the ongoing trials in the Characteristics of
ongoing studies table.

Recruitment

Included studies that are complete with data available were
conducted in the USA (Southard 2003; Zutz 2007), Canada (Lear
2014; Reid 2012), the UK (Devi 2014; Lindsay 2009), the Netherlands
(Vernooij 2012), Belgium (Frederix 2015), Norway (Antypas 2014),
New Zealand (Maddison 2014), and Australia (Varnfield 2014).
Four trials recruited participants from conventional cardiac
rehabilitation programmes (Antypas 2014; Frederix 2015; Varnfield
2014; Zutz 2007). One trial was set in tertiary care and
recruited people who had undergone percutaneous coronary
revascularisation and were not planning on taking part in cardiac
rehabilitation (Reid 2012). One trial recruited cardiac inpatients
from both a tertiary and a regional hospital (Lear 2014). One
trial recruited participants from two metropolitan hospitals,
through outpatient clinics (Maddison 2014). Two trials recruited
participants from primary care general practitioner practices
(Devi 2014; Lindsay 2009), one trial recruited from primary and
community health services (Varnfield 2014), and two trials recruited
from both primary and secondary care (Southard 2003; Vernooij
2012).

A total of 1392 participants were recruited, with sample sizes
ranging from 15 to 330 participants. Ten studies reported the mean
age of study participants, which ranged from 54.9 to 66.27 years,
and one trial reported the median age of participants in the control
and experimental group as 58.4 years and 61.7 years, respectively
(Lear 2014). In six studies, over 80% of participants were male
(Frederix 2015; Lear 2014; Maddison 2014; Reid 2012; Varnfield
2014; Zutz 2007), and in five studies over 70% of participants
were male (Antypas 2014; Devi 2014; Lindsay 2009; Southard 2003;
Vernooij 2012).

Southard 2003 recruited participants diagnosed with CHD,
congestive heart failure, or both. The medical characteristics of
participants recruited are described, amalgamating those with
multiple diagnoses. In the sample 9.6% had a past medical
history of congestive heart failure, and therefore the sample
consisted of mostly people with CHD. Reid 2012 recruited
a mixture of percutaneous coronary intervention (PCI), acute
myocardial infarction (AMI), and coronary artery bypass graTing
(CABG) patients. Vernooij 2012 sample included a mixture of
coronary artery disease, cerebrovascular disease, abdominal aortic
aneurysm, and peripheral vascular disease, and Frederix 2015
sample included post-PCI and post-CABG patients. Lear 2014
recruited cardiac inpatients admitted for either acute coronary
syndrome or revascularisation procedure. Zutz 2007 recruited a
mixture of myocardial infarction (MI), PCI, CABG, and diabetes
mellitus patients. Devi 2014 recruited a stable angina population,
Maddison 2014 recruited both angina and MI patients, and Varnfield
2014 recruited post-MI patients. Lindsay 2009 and Antypas 2014 did
not provide specific details of CHD diagnosis. Three trials described
participants' ethnicity: Southard 2003 and Devi 2014 samples

consisted of 97.1% and 91% white participants, respectively, and
Maddison 2014 recruited predominately European New Zealanders
(76%).

Interventions

Of the 11 completed trials, seven interventions were broad,
targeting the general management of CHD (Devi 2014; Lear 2014;
Lindsay 2009; Southard 2003; Varnfield 2014; Vernooij 2012; Zutz
2007), and four interventions were focused on physical activity
promotion (Antypas 2014; Frederix 2015; Maddison 2014; Reid
2012). Seven interventions were delivered using the Internet only
(Devi 2014; Lear 2014; Lindsay 2009; Reid 2012; Southard 2003;
Vernooij 2012; Zutz 2007), and four interventions were delivered
through both the Internet and mobile telephone technology
(Antypas 2014; Frederix 2015; Maddison 2014; Varnfield 2014).

The intervention evaluated by Lindsay 2009 was an online heart
care support community, where participants interacted with each
other in one of five discussion forums moderated by researchers.
The intervention also contained information resources about CHD,
diet, exercise, and smoking. The web-based programme evaluated
by Southard 2003 was based around educational modules and
involved interactive features such as multiple-choice self test
questions, an online discussion group, and a feature that allowed
participants to upload health information, for example exercise and
blood pressure. The health information provided by the user was
then used to produce graphic feedback which showed the user's
progress over time. The intervention evaluated by Vernooij 2012
was a personalised website containing an overview of participants'
risk factors and self management information about diBerent CHD
risk factors. The intervention evaluated by Devi 2014 involved
tailored goal-setting for exercise, diet, anxiety and emotions,
and smoking. Depending on the participant’s performance, these
goals were modified/made increasingly diBicult throughout the
programme. Programme users also had to complete an online
interactive exercise diary, uploading the daily number of exercise
minutes carried out. The intervention evaluated by Varnfield 2014
used a smartphone to monitor health and exercise and to deliver
motivational and educational materials via text messages and
through audio or video files. The health and exercise daily diary
entries were synchronised to a web portal, which mentors could
access and review to give feedback during a weekly scheduled
telephone consultation. The web-based programme evaluated by
Zutz 2007 comprised weekly education sessions, scheduled one-
on-one chat sessions with various healthcare professionals, and
monthly 'ask an expert' group chat sessions. Participants were
also required to upload exercise levels, heart rate, weight, blood
pressure, and glucose levels (if diabetic) data to the website.
The trial carried out by Lear 2014 evaluated an intervention
consisting of weekly education sessions (in the form of interactive
slide presentations), a feature to upload participant health data,
progress notes (for healthcare professionals), scheduled one-on-
one chat sessions with a healthcare professional, and monthly 'ask
an expert' group chat sessions.

Trials carried out by Antypas 2014, Frederix 2015, Maddison 2014,
and Reid 2012 focused on promoting physical activity only. Both
Antypas 2014 and Frederix 2015 investigated the eBectiveness
of an Internet- and mobile phone-based intervention oBered to
participants aTer completing traditional cardiac rehabilitation.
Antypas 2014 oBered participants tailored motivation and support
through both a website and text messaging, physical activity
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goal-setting, and access to generic information. In Frederix 2015,
participants wore a physical activity monitor, and uploaded weekly
data via a USB connection to an online participant account, from
which they received automated personalised feedback weekly via
email or text messages. Similar to both Antypas and Frederix,
Maddison 2014 aimed to increase moderate and vigorous aerobic
exercise in those with CHD with an intervention comprised of
personalised automated text messages, pedometer-based step
counts feedback, personalised feedback on a website, video
messages, motivational messages, and weekly health and exercise
tips. Reid 2012 aimed to increase levels of physical activity in those
not taking part in traditional cardiac rehabilitation; intervention
participants uploaded their daily physical activity data onto the
intervention website and completed a series of online tutorials,
which generated new physical activity plans.

The length of the interventions ranged from six weeks, in Devi
2014, to one year (Antypas 2014; Vernooij 2012). The duration
of the other interventions was three months (Zutz 2007), four
months (Lear 2014), four and a half months (Frederix 2015), six
months (Maddison 2014; Reid 2012; Southard 2003), and nine
months (Lindsay 2009). The intervention evaluated by Varnfield
2014 consisted of a six-week intervention, which was followed by
a six-month self management phase. Participants received training
on how to use the intervention in 10 trials (Antypas 2014; Devi
2014; Frederix 2015; Lear 2014; Lindsay 2009; Maddison 2014; Reid
2012; Varnfield 2014; Vernooij 2012; Zutz 2007). Details of how the
intervention was introduced to participants was not described by
Southard 2003.

In eight interventions, participants were able to initiate
communication with a healthcare professional (Antypas 2014; Devi
2014; Lear 2014; Reid 2012; Southard 2003; Varnfield 2014; Vernooij
2012; Zutz 2007). Communication was through email access
(Devi 2014; Reid 2012; Zutz 2007), private-messaging function on
the website (Antypas 2014; Southard 2003; Vernooij 2012; Zutz
2007), one-to-one chat facility (Lear 2014), a synchronised group
chat (Devi 2014; Lear 2014; Zutz 2007), an online discussion
forum (Lindsay 2009; Southard 2003), or telephone consultations
(Varnfield 2014). The healthcare professionals communicating
with participants were exercise specialists (Lear 2014; Reid 2012;
Zutz 2007), dietitians (Lear 2014; Southard 2003; Zutz 2007),
nurse practitioners (Lear 2014; Vernooij 2012; Zutz 2007), cardiac
rehabilitation specialists (Devi 2014), or a physiotherapist (Antypas
2014). Varnfield 2014 did not describe the professional background
of those delivering the telephone consultation component of the
intervention. Only one intervention included a prompt feature,
in which a nurse practitioner could message a participant, or
telephone participants who had not recently logged on to the
programme (Vernooij 2012).

The intervention user was able to communicate with other
intervention users in four studies, either through online discussion
forums (Lindsay 2009; Southard 2003), messaging on other users'
profile pages (Antypas 2014), via an online synchronised group chat
(Devi 2014; Lear 2014), or through email (Southard 2003).

Control groups

In all studies, the web-based intervention was evaluated in two-arm
trials.

Usual care was the comparison group in six trials. One study did not
provide details of usual care (Southard 2003), and in the others it
was usual general practitioner care (Devi 2014; Lear 2014; Vernooij
2012), no intervention (Frederix 2015), or wait-list control (Zutz
2007).

In three trials, control group participants received a minimal
intervention consisting of a static, non-tailored web-based
programme (Antypas 2014), weekly drop-in sessions (Lindsay
2009), or general physical activity guidance and an educational
booklet (Reid 2012). In two trials, the comparison group was
traditional cardiac rehabilitation (Maddison 2014; Varnfield 2014).

Use of the intervention by participants

Five trials reported the frequency of website login. Southard 2003
reported that on average participants logged into the website 58
times over the six-month intervention period, which was equivalent
to twice per week. Devi 2014 reported an average of 19 logins per
participant over the six-week intervention, with an average of three
logins per week. In Zutz 2007, the average number of logins over the
12-week programme was 50, which averaged to 4.2 times per week.
Vernooij 2012 and Lear 2014 did not report average values, instead
reporting median and range values, respectively. In Vernooij 2012,
participants logged in a median of 56 (interquartile range 35 to 83)
times during the 12-month intervention, and in Lear 2014, weekly
logins ranged from one participant not logging in to the website at
all to other participants logging in more than eight times per week.

Excluded studies

We have presented reasons for study exclusion in the
Characteristics of excluded studies table.

Risk of bias in included studies

We judged the risk of bias in the 11 completed trials; Figure 2
and Figure 3 outline summaries of our judgements presented
as percentages across all studies, and for each included study,
respectively.
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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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Allocation

All studies randomly allocated participants to study conditions.

In eight studies there was a low risk of bias in the method used
to generate randomisation sequence (Antypas 2014; Devi 2014;
Lear 2014; Maddison 2014; Reid 2012; Southard 2003; Varnfield
2014; Vernooij 2012), and in three studies there was an unclear
risk (Frederix 2015; Lindsay 2009; Zutz 2007). The unclear risk was
due to insuBicient details provided in reports to judge adequate
randomisation.

In seven studies there was a low risk of bias in the methods used
to conceal participant allocation (Antypas 2014; Devi 2014; Frederix
2015; Lear 2014; Maddison 2014; Reid 2012; Varnfield 2014). In four
studies there was an unclear risk (Lindsay 2009; Southard 2003;
Vernooij 2012; Zutz 2007), as they did not describe the measures
taken to ensure concealment of group allocation.

Blinding

Participants were not blinded in 10 trials (Devi 2014; Frederix 2015;
Lear 2014; Lindsay 2009; Maddison 2014; Reid 2012; Southard
2003; Varnfield 2014; Vernooij 2012; Zutz 2007). We judged this
lack of blinding to be at high risk of bias for study outcomes in
seven studies (Devi 2014; Lindsay 2009; Maddison 2014; Reid 2012;
Southard 2003; Varnfield 2014; Zutz 2007). In contrast, we judged
this to be at low risk of causing bias in three studies (Frederix
2015; Lear 2014; Vernooij 2012), as the study outcome assessments
were not likely to be influenced by the lack of blinding. One trial
compared two Internet intervention conditions, the web-based
intervention that was under trial and the control group, which
received a non-tailored version of the programme, and therefore in
this study it was possible to blind participants to study conditions
(Antypas 2014).

In terms of blinding outcome assessors, five studies blinded
outcome assessors to group allocation (Antypas 2014; Lear
2014; Maddison 2014; Southard 2003; Vernooij 2012), of which
one, Southard 2003, reported inadequate blinding. The outcome
assessor was not blinded in six trials (Devi 2014; Frederix 2015;
Lindsay 2009; Reid 2012; Varnfield 2014; Zutz 2007), of which five
were judged to be at high risk of bias as study outcomes may
have been influenced (Devi 2014; Lindsay 2009; Reid 2012; Varnfield
2014; Zutz 2007), whereas this may have not been the case in
Frederix 2015 due to the nature of physiological outcome measures
used.

Incomplete outcome data

We were unable to judge attrition bias in Lindsay 2009 due to
a discrepancy in participant drop-out reported in the published
paper. Attempts made to contact the authors were unsuccessful.

In the remaining 10 trials, participant drop-out varied, ranging from
4%, in Southard 2003, to 72%, in Antypas 2014.

Six trials achieved follow-up of 80% or more (Frederix 2015; Lear
2014; Maddison 2014; Southard 2003; Vernooij 2012; Zutz 2007),
of which four reported reasons for participant drop-out and were
judged as unlikely to be at risk of bias (Frederix 2015; Lear
2014; Maddison 2014; Southard 2003). Two of these trials did not
report reasons for participant drop-out (Vernooij 2012; Zutz 2007),
although due to the low level of attrition this was unlikely to have
caused bias.

We also judged other trials with attrition rates of 23%, in Devi 2014,
and 31%, in Reid 2012, to be at low risk of attrition bias. In Devi
2014, the number of and reasons for dropouts were balanced across
groups. In Reid 2012, the number of dropouts was balanced across
groups, and missing data was replaced using multiple imputations.

In contrast, we judged both Antypas 2014 and Varnfield 2014 to be
at high risk of attrition bias. Antypas 2014 reported a high attrition
rate of 72%, and does not describe reasons for missing data, and the
drop-out rate in Varnfield 2014 was 40% and judged to be related
to the trial's primary outcome measure (uptake, adherence, and
completion rates of the intervention).

Selective reporting

The risk of selective reporting was unclear in four studies where
the study protocol was not available (Frederix 2015; Lindsay 2009;
Southard 2003; Zutz 2007). We judged two studies to be at low risk
(Antypas 2014; Lear 2014), as all prespecified outcomes outlined in
the protocol were reported. We judged five studies to be at high risk,
as some variables described in trial protocols were not reported
(Devi 2014; Maddison 2014; Reid 2012; Varnfield 2014; Vernooij
2012), although four studies did report the primary outcome (Devi
2014; Maddison 2014; Reid 2012; Vernooij 2012), and in one trial
the reported primary outcome measure diBered from the primary
outcome measure described in the study protocol (Varnfield 2014).

Other potential sources of bias

The information provided in the included studies was insuBicient
to determine other potential sources of bias.

E>ects of interventions

See: Summary of findings for the main comparison Internet-
based interventions compared to usual care or no care for
prevention of coronary heart disease; Summary of findings 2
Internet-based interventions compared to usual care or no care for
prevention of coronary heart disease

E>ects of interventions on clinical outcomes

Seven studies reported clinical outcomes (Frederix 2015; Lear 2014;
Maddison 2014; Reid 2012; Southard 2003; Vernooij 2012; Zutz
2007). One group reported overall cardiovascular events but did
not break this down further (Southard 2003), so we were unable
to combine data from this study in the meta-analyses (contact was
made with the authors, however they no longer have access to the
data). This study reported that two and eight participants in the
intervention group and control group, respectively, experienced
a cardiovascular event. The diBerence between groups was of
borderline statistical significance, P = 0.053.

Mortality

Six trials reported this as an outcome, with a total of 895
participants randomised (Analysis 1.1). A total of four deaths were
reported across three of these trials, all in the control groups (Lear
2014; Reid 2012; Vernooij 2012). Vernooij 2012 reported one death
described as a "fatal cerebrovascular event", Lear 2014 reported
one death as a non-cardiovascular disease death, and Reid 2012
reported two cases of mortality with no reasons provided. The odds
ratio (OR) was 0.27 (95% confidence interval (CI) 0.04 to 1.63), P =
0.15 (Analysis 1.1), with low-quality evidence (Summary of findings
for the main comparison).
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Only one trial reported a case of cardiovascular-related mortality;
Vernooij 2012 reported one cardiovascular-related death in the
control group.

Non-fatal re-infarction

No studies reported any incidences of non-fatal re-infarction.

Revascularisation

Six studies contributed to the analysis with 895 participants
randomised (Analysis 1.2). In total, 18 revascularisations were
reported amongst the intervention groups in three studies (Lear
2014; Maddison 2014; Vernooij 2012), and 26 in the control groups
across five studies (Frederix 2015; Lear 2014; Maddison 2014;
Reid 2012; Vernooij 2012), with no evidence of an eBect of the
intervention (OR 0.69 (95% CI 0.37 to 1.27), P = 0.23) (Analysis 1.2,
Figure 4), and with low-quality evidence (Summary of findings for
the main comparison).

 

Figure 4.   Forest plot of comparison: 1 Cardio events, outcome: 1.1 Revascularisation.

 
E>ects of interventions on cardiovascular risk factors

Lipid levels

Six trials assessed the impact of web-based interventions on total
cholesterol, HDL cholesterol, LDL cholesterol, and triglycerides
(Frederix 2015; Lear 2014; Southard 2003; Varnfield 2014; Vernooij
2012; Zutz 2007). We were unable to combine data from Southard
2003 and Lear 2014. Southard 2003 did not report variance values,
and we were unable to obtain these from the authors, and Lear
2014 reported data in terms of medians and interquartile ranges.
At six months' follow-up, Southard 2003 reported no statistically
significant changes in cholesterol levels, and Lear 2014 reported
statistically significant group diBerences between the control and
intervention group for total cholesterol (P = 0.026) and LDL
cholesterol (P = 0.022), although not for HDL cholesterol (P = 0.075)
and triglycerides (P = 0.715). For total cholesterol, the median
values in the control group at baseline, four months, and 16 months
were 3.45 mmol, 3.77 mmol, and 3.66 mmol, respectively, and
experimental group median values were 3.54 mmol, 3.68 mmol,
and 3.60 mmol, respectively, P = 0.026. For LDL cholesterol, the
median values in the control group at baseline, four months, and 16
months were 1.79 mmol, 1.99 mmol, and 1.82 mmol, respectively,

and experimental group values were 1.74 mmol, 1.79 mmol, and
1.69 mmol, respectively, P = 0.022.

There were four studies where data could be combined, there was
moderate heterogeneity for the outcome total cholesterol and a

random-eBects model was used (I2 = 41%) showing no eBect of the
intervention on total cholesterol (mean diBerence (MD) 0.00 (95%
CI -0.27 to 0.28) mmol/L, P = 0.98, four studies, 439 participants)
(Analysis 2.1, Figure 5) with low-quality evidence (Summary of
findings 2). Similarly, there were no intervention eBects for HDL
cholesterol (MD 0.01 (95% CI -0.06 to 0.07) mmol/L, P = 0.82,
four studies, 437 participants) (Analysis 3.1, Figure 6) with low-
quality evidence (Summary of findings 2). There was considerable
heterogeneity for the LDL cholesterol outcome, and results were

not pooled statistically (I2 = 77%) (Analysis 4.1, Figure 7), low-
quality evidence (Summary of findings 2). Of these studies, one
reported a diBerence in LDL cholesterol between groups at 12
months' follow up (MD -0.3 (95% CI -0.5 to -0.1) (Vernooij 2012)
other trials reported no eBect on LDL levels (Frederix 2015; Varnfield
2014; Zutz 2007). For triglycerides, there were again no intervention
eBects (MD 0.01 (95% CI -0.17 to 0.19) mmol/L, P = 0.91, four studies,
439 participants) (Analysis 5.1, Figure 8).
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Figure 5.   Forest plot of comparison: 2 Total cholesterol, outcome: 2.1 Total Cholesterol.

 
 

Figure 6.   Forest plot of comparison: 3 HDL cholesterol, outcome: 3.1 HDL Cholesterol.

 
 

Figure 7.   Forest plot of comparison: 4 LDL cholesterol, outcome: 4.1 LDL Cholesterol.

 
 

Figure 8.   Forest plot of comparison: 5 Triglycerides, outcome: 5.1 Triglycerides.

 
Blood pressure

In total, seven studies measured systolic (SBP) and diastolic (DBP)
blood pressure (Devi 2014; Lear 2014; Maddison 2014; Southard
2003; Varnfield 2014; Vernooij 2012; Zutz 2007). We were unable
to combine data from two studies due to variance data not being
reported (Southard 2003), and due to data being presented using
median values (Lear 2014). Southard 2003 reported no eBects for
SBP or DBP between groups at a six months' follow-up (P values

not provided), and Lear 2014 reported a between-group diBerence
over time for SBP (P = 0.051), although not for DBP (P = 0.776).
The median SBP values in the control group at baseline, four
months', and 16 months' follow-up were 112 mmHg, 114 mmHg,
and 117 mmHg, and the experimental group median values were
121 mmHg, 126 mmHg, and 121 mmHg, respectively.

For the remaining five trials, heterogeneity was substantial (I2

= 63% for SBP, 58% for DBP), and so we did not pool results
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statistically (Analysis 6.1, Figure 9; Analysis 7.1, Figure 10). In
Vernooij 2012, the diBerence in SBP at 12 months' follow-up in
the intervention group was -3 (standard deviation (SD) = 17.52)
mmHg, and in the control group the diBerence was 2 (SD = 18.52)
mmHg; this was reported within a 95% CI of -7.6 to 0.2. For DBP, the
diBerence at a 12 months' follow-up in the intervention group and
the control group was -1 (SD = 9.54) mmHg, and 1 (SD = 10) mmHg,
respectively; this was reported with a 95% CI of -4.4 to 0.4 (Vernooij
2012). Varnfield 2014 reported six weeks' follow-up data in the
published findings; we contacted the authors for the six months'
follow-up data, however this was not made available. At six weeks'
follow-up, Varnfield 2014 reported an intervention eBect for DBP

(P = 0.03), while the intervention eBect on SBP was not significant
(P = 0.4). Maddison 2014 measured DBP and SBP, which is not
reported in the published findings; the authors were contacted and
the findings provided. At six months' follow-up, the change in SBP
in the intervention group was 4.77 (SD = 13.39) mmHg, and in the
control group 0.29 (SD = 13.37) mmHg. The change in DBP at six
months' follow-up in the intervention group was 1.23 (SD = 9.27)
mmHg and in the control group -1.73 (SD = 10.16) mmHg. Both Devi
2014 and Zutz 2007 reported no significant SBP and DBP eBects
between the intervention and control groups at six months', and 12
weeks' follow-up, respectively.

 

Figure 9.   Forest plot of comparison: 6 Systolic blood pressure, outcome: 6.1 Systolic Blood Pressure.

 
 

Figure 10.   Forest plot of comparison: 7 Diastolic blood pressure, outcome: 7.1 Diastolic Blood Pressure.

 
Health-related quality of life

Five studies measured changes in health-related quality of life
(HRQOL) (Devi 2014; Maddison 2014; Reid 2012; Southard 2003;
Varnfield 2014). Due to a lack of homogeneity in instruments used
across studies, we could not combine these findings in a meta-
analysis. Southard 2003 used the Dartmouth COOP, however only
baseline data was described, and no follow-up findings reported.
We contacted the authors, and unfortunately this data is no longer
available. Both Devi 2014 and Reid 2012 used the MacNew to
measure HRQOL; we were unable to combine this data as Reid 2012
did not report baseline scores. Devi 2014 showed that compared to
a control group the experimental group demonstrated statistically
significant improvements in emotional HRQOL (P = 0.04, 95% CI
0.01 to 0.54) at six weeks' follow-up and statistically significant
improvements in social HRQOL at six months' follow-up (P =
0.018, 95% CI 0.05 to 0.54). In addition, Maddison 2014 reported
statistically significant intervention eBects in the general health
domain of the 36-Item Short Form Health Survey at 24 weeks
(mean diBerence 2.1, 95% CI 0.1 to 4.1; P = 0.03), while there were
no statistically significant diBerences in other HRQOL domains.
Varnfield 2014 reported a statistically significant improvement
between groups in HRQOL measured using the EQ-5D index at six

weeks' follow-up (adjusted MD -0.08, 95% CI -0.14 to -0.02, P = 0.01),
however this improvement was not maintained at six months'
follow-up. Reid 2012 reported that the diBerences between groups
over time at six and 12 months' follow-up in HRQOL domains were
not statistically significant.

E>ects of interventions on lifestyle changes

Diet

Five trials assessed dietary outcomes (Devi 2014; Lear 2014;
Lindsay 2009; Southard 2003; Varnfield 2014), and findings were
inconclusive. Southard 2003 used MEDFICTS, a measure of fat
and cholesterol intake, and reported no statistically significant
changes at six months' follow-up. Devi 2014 measured diet using
the DINE (Dietary Instrument for Nutrition Education) and reported
no statistically significant dietary eBects at both six weeks' and
six months' follow-up. Varnfield 2014 assessed diet using Dietary
Habits Questionnaire; this study did not report six months' follow-
up data, and at six weeks reported no statistically significant
diBerences between groups in fat intake (P = 0.4), fibre intake (P
= 0.7), sodium (P = 0.4), or alcohol (P = 0.6). Lear 2014 reported
no significant group diBerences over time in carbohydrate (P =
0.224) and fat (P = 0.451) intake, but reported statistically significant
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intervention eBects in protein (P = 0.044) and saturated fat (P =
0.018) intake. Lindsay 2009 also demonstrated a positive finding.
This study measured the frequency of unhealthy foods eaten using
variables from the Health Survey for England and reported that
aTer six months of using the intervention, the experimental group
ate unhealthy foods less oTen compared to the control group (P =
0.014); this change was not sustained at nine months' follow-up (P
= 0.517).

Physical activity

Eight trials assessed physical activity eBects. Six studies used self
report measures (Antypas 2014; Lear 2014; Lindsay 2009; Maddison
2014; Southard 2003; Zutz 2007), one used an objective measure
(Devi 2014), and one used both an objective and a self report
measure (Reid 2012).

Of the studies using self report measures, two used the
International Physical Activity Questionnaire (IPAQ) (Antypas 2014;
Maddison 2014), two used the Minnesota Leisure Time Physical
Activity Questionnaire (Lear 2014; Zutz 2007), and two used
unstandardised measures (Lindsay 2009; Southard 2003). In both
Southard 2003 and Lindsay 2009, there were no significant physical
activity eBects.

Even though Maddison 2014 and Antypas 2014 both used the IPAQ,
we could not combine the data, as Maddison 2014 reported means
and standard deviations, and Antypas 2014 reported median and
interquartile range values. Maddison 2014 reported a statistically
significant increase in self reported leisure time physical activity
(mean diBerence 110.2 min/week, 95% CI -0.8 to 221.3; P = 0.05)
and walking (mean diBerence 151.4 min/week, 95% CI 27.6 to 275.2;
P = 0.02) at 24 weeks in favour of the intervention group, which
represents increases of 40% and 42%, respectively. Maddison 2014
reported no statistically significant diBerences for the other activity
domains (total activity, active transport, domestic/gardening, and
reduced sitting time). Antypas 2014 reported that at three months'
follow-up the intervention group had a significantly higher IPAQ
score than the control group, P = 0.02, and higher levels of walking
than the control group (P value not reported). There were no
significant diBerences between groups in moderate and vigorous
activity or time spent sitting at a one and three months' follow-up
(Antypas 2014).

Although Lear 2014 and Zutz 2007 both used the Minnesota
Leisure Time Physical Activity Questionnaire, we were unable to
combine their findings as Zutz 2007 reported mean values, and Lear
2014 reported median values. Zutz 2007 reported no statistically
significant diBerences between groups (P value not reported).
Similarly, Lear 2014 reported that the group diBerences over time
in leisure time physical activity were not statistically significant (P
= 0.191).

Two of the included studies used an objective measure to
evaluate physical activity. Devi 2014 used an accelerometer to
measure a range of outcomes, and reported statistically significant
improvements in daily step count (intervention group n = 35,
control group n = 40, P = 0.016, 95% CI 263 to 2451), energy
expenditure (intervention group n = 35, control group n = 40, P
= 0.01, 95% CI 43.93 to 309.98), duration of sedentary activity
(intervention group n = 35, control group n = 40, P = 0.012, 95%
CI -55.01 to -7.01), and duration of moderate activity (intervention
group n = 35, control group n = 40, P = 0.014, 95% CI 6.01

to 51.20) at six weeks' follow-up. There were no statistically
significant eBects at a six months' follow-up (Devi 2014). Reid
2012 used both an objective (pedometer) and a self reported
measure (a modified version of the Godin Leisure-Time Exercise
Questionnaire); however this study did not collect pedometer data
at baseline, and only collected data at the six- and 12-month follow-
ups. This study reported that the diBerence between groups over
time in pedometer-measured activity (P = 0.656) and self reported
moderate and vigorous physical activity levels (P = 0.782) was not
significant.

E>ects of interventions on compliance with medication

No studies have yet measured the impact of web-based
interventions on compliance with medication.

E>ects of interventions on healthcare utilisation and cost

Two studies collected data on healthcare utilisation. One study
reported that at six months' follow-up there were no diBerences
between study groups in healthcare utilisation (P = 0.757), and
at nine months' follow-up the intervention group had statistically
significantly higher levels of health visits than the control group (P
= 0.044) (Lindsay 2009). The other study reported no statistically
significant diBerences between groups in emergency room visits (P
= 0.349) (Lear 2014).

Two studies reported on intervention cost-eBectiveness. Maddison
2014 collected information on the cost of implementing and
delivering the intervention and described the intervention as likely
to be cost-eBective in increasing metabolic equivalent (MET) hours
(walking and leisure activity) per week, and for improving HRQOL.
Southard 2003 also reported cost-eBectiveness data, and described
the estimated cost of the intervention as USD 453 per participant.
Based on the medical cost associated with the cardiovascular
events that occurred in both study groups (USD 104,684 and USD
31,110 in the control and intervention group, respectively), there
was a gross cost savings of USD 1418 per person, and the net cost
savings was USD 965 per person. These figures project an estimated
return of 213% on the investment.

Adverse intervention e>ects

An adverse intervention eBect was reported in 1 trial. Lindsay 2009
reported statistically significant higher levels of health visits to a GP,
nurse, specialist or other health provider in the intervention group
at a 9 month follow up, compared to the control group (P = 0.044)
(Lindsay 2009).

Interventions including non-Internet-based components
versus Internet-only interventions

The Internet-based interventions tested in Antypas 2014 and
Frederix 2015 were provided to patients aTer they had completed
traditional CR. Antypas 2014 aimed to enhance the maintenance of
PA, and Frederix 2015 aimed to improve patients' physical fitness.
In relation to the outcomes of interest in this review, Antypas 2014
reported the eBects on physical activity, and Frederix 2015 reported
the eBects on clinical outcomes and cardiovasular risk factors.
Due to heterogeneity in reported outcomes between both of these
studies we were unable to do any meaningful comparisons of these
with Internet-only interventions at this stage. This will be further
examined in an update of this review when more evidence has
accrued.
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D I S C U S S I O N

With the rising prevalence of heart disease and economic pressures
to produce low-resource-intensive/cost-saving solutions, Internet-
delivered interventions have the potential to produce high impact.
Internet interventions are not restrained by time or geographical
location, and an increasing proportion of retired people over the
age of 65 are using the Internet (Dutton 2013), reflecting the typical
CHD population.

Summary of main results

We identified 11 completed trials with data available. In terms of
study outcomes, seven studies measured clinical outcomes, eight
assessed cardiovascular risk factors, five measured HRQOL, five
measured impact on diet, and eight assessed physical activity.
Six of the eight studies that measured physical activity relied
upon self reported measures, which could have been aBected by
social desirability or poor recall. There was heterogeneity between
studies, which prevented statistical pooling for some outcomes.
For each analysis there were few studies that contributed, and no
overall eBects were seen for clinical events, although follow-up was
relatively short. In terms of cardiovascular risk factor outcomes,
there were no statistically significant eBects for total cholesterol,
HDL cholesterol, and triglycerides. It was not possible to pool
results from studies measuring LDL cholesterol. Of the four trials
measuring LDL cholesterol, one reported favourable intervention
eBects (Vernooij 2012). Five studies measured HRQOL, with three
studies finding evidence for improvements (Devi 2014; Maddison
2014; Varnfield 2014), demonstrating positive eBects at six weeks,
in Devi 2014 and Varnfield 2014, and at six months, in Devi 2014
and Maddison 2014. In terms of diet, one trial found an eBect at six
months, which was not maintained at a longer follow-up (Lindsay
2009), and another trial demonstrated eBects in protein and
saturated fat intake (Lear 2014). There was some evidence to show
that Internet-based interventions have positive eBects on physical
activity. Eight studies measured physical activity eBects, of which
three reported improvements. Maddison 2014 reported improved
self reported leisure time physical activity and walking at a six
months' follow-up, Antypas 2014 reported improved IPAQ score
and walking at a three months' follow-up, and Devi 2014 reported
improved steps, energy expenditure, duration of sedentary activity,
and duration of moderate activity at six weeks' follow-up. No
studies have been conducted yet that measure the eBects of web-
based interventions on compliance with medication. Two studies
measured healthcare utilisation (Lear 2014; Lindsay 2009). One
study reported higher levels of healthcare visits in the intervention
group compared to the control group at nine months' follow-up
(Lindsay 2009), the other study reported no diBerences between
groups in emergency room visits (Lear 2014). Two studies measured
the cost-eBectiveness of the intervention and reported positive
findings in favour of the intervention (Maddison 2014; Southard
2003). There was one adverse intervention eBect detected, and this
was higher levels of healthcare visits at a 9 month follow up in
comparison to a control group (Lindsay 2009).

Overall completeness and applicability of evidence

This is a relatively new area of research, with the first trial published
in 2003 (Southard 2003), and then 2007 thereaTer (Zutz 2007).
A variety of interventions were studied, of which seven were
broad, targeting the general management of coronary risk factors,
and four focused on promoting physical activity. The length of

follow-up and participant characteristics varied between trials.
Three trials had a long-term follow-up of 12 months, in Lear
2014, Reid 2012, and Vernooij 2012, six trials had a medium-
term follow-up of six months, in Devi 2014, Maddison 2014, Reid
2012, Southard 2003, and Varnfield 2014, and nine months, in
Lindsay 2009, and three trials had short-term follow-ups of three
months, in Antypas 2014 and Zutz 2007, and 4.5 months, in Frederix
2015. Participant types varied across studies. Three trials recruited
participants with a relatively recent manifestation of heart disease.
Maddison 2014 recruited participants who in the last three to
12 months had a diagnosis of ischaemic heart disease; in the
study by Reid 2012, over half (64.6%) of the sample had their first
cardiac event; and in the study by Varnfield 2014, all participants
were post-myocardial infarction patients. One study recruited a
primary care angina population (Devi 2014). Two studies recruited
mixed CHD populations (Southard 2003; Vernooij 2012). Frederix
2015 recruited a post-percutaneous coronary intervention and
post-coronary artery bypass graTing population, and, similarly,
Lear 2014 recruited cardiac inpatients for either acute coronary
syndrome or revascularisation. Zutz 2007 recruited a mixture
of myocardial infarction, percutaneous coronary intervention,
coronary artery bypass graTing, and diabetes mellitus patients,
Antypas 2014 and Lindsay 2009 provided no specific details of CHD
diagnosis.

We found no trials of that combined the Internet intervention
with a face-to-face intervention component. In 10 out of 11 trials,
participants were introduced to the intervention using a face-
to-face consultation, and one trial did not describe how the
intervention was introduced to participants (Southard 2003). We
found no trials that recruited participants online, and therefore the
feasibility of recruitment through the Internet is not yet known.

Studies were conducted in a wide range of countries, and therefore
the structure of health care would have diBered, limiting our ability
to draw generalisable conclusions. The majority of participants
were male, with mean ages across 10 studies ranging from 54.9 to
66.27 years, and studies providing details on ethnicity reported that
the majority of participants were white, in Devi 2014 and Southard
2003, or New Zealand European (Maddison 2014). This again limits
the extent to which these results can be generalised widely. Some
studies did provide details on participant marital status (Lear 2014;
Southard 2003), education level (Antypas 2014; Lear 2014; Reid
2012; Southard 2003), income (Lear 2014; Lindsay 2009; Southard
2003), and employment (Devi 2014; Southard 2003). Future studies
should collect more participant demographics data to enable us
to draw conclusions regarding applicability of evidence to wider
populations in future updates of this review.

Due to unrestricted access to the Internet, a challenge remaining
with web-based intervention trials is the diBiculty in determining
the contribution of a specific web-based programme. Intervention
users may use multiple websites to search for information related
to the disease, and therefore participants may well be using the
intended intervention in conjunction with other sites. Similarly,
the control group may also be using the Internet to search for
information related to the disease.

The interventions evaluated varied. Seven interventions were
delivered through the Internet only, and in four trials the
intervention was delivered using both the Internet and mobile
phone technology. With the increased use of smartphones and
tablets, it is likely that future web-based interventions will be used
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through a combination of diBerent technologies, such as through
computers, smartphones, and tablets. It is also possible that future
interventions may also incorporate and capitalise on the rise in
social networking.

In terms of participant engagement in interventions, five trials
reported the frequency of participant logins. For a six-month, three-
month, and six-week intervention, the average numbers of weekly
logins were 2 (Southard 2003), 4.2 (Zutz 2007), and 3 (Devi 2014),
respectively. The study by Vernooij 2012 reported a median of
56 logins during a 12-month intervention, and the study by Lear
2014 reported a range of 0 to greater than 8 logins per week over
a four-month intervention. It is possible that with longer-length
interventions there is a reduction in participant engagement. More
trials assessing user engagement are required to enable firm
conclusions.

Quality of the evidence

All of the studies included in this review were randomised
controlled trials, and we assessed the quality of evidence using
the GRADE approach for evidence synthesis. The evidence for the
outcomes analysed was generally of low quality as a result of
lack of blinding, uncertainty around the magnitude of eBect, and
loss to follow-up (Summary of findings for the main comparison;
Summary of findings 2). The majority of studies provided details
about the generation of random sequence and the appropriate
concealment of allocation. We were unable to judge the quality of
the randomisation method used in three studies (Frederix 2015;
Lindsay 2009; Zutz 2007), as these details were not provided. In
addition, four trials did not describe the method used to conceal
treatment allocation (Lindsay 2009; Southard 2003; Vernooij 2012;
Zutz 2007). Ten studies did not blind participants to study groups;
we judged this to be likely to cause bias in seven studies (Devi 2014;
Lindsay 2009; Maddison 2014; Reid 2012; Southard 2003; Varnfield
2014; Zutz 2007). The outcome assessor was blinded in five trials
(Antypas 2014; Lear 2014; Maddison 2014; Southard 2003; Vernooij
2012), of which one was judged to be at high risk of detection
bias due to inadequate blinding (Southard 2003). In the six trials
where the outcome assessor was not blinded, we judged five to be
at high risk of bias as study outcomes may have been influenced
(Devi 2014; Lindsay 2009; Reid 2012; Varnfield 2014; Zutz 2007).
We also judged the likelihood of attrition bias. We judged two
studies to be at high risk of attrition bias due to large attrition
rates with no reasons for missing data provided (Antypas 2014),
and because attrition was likely to be related to the trial's primary
outcome measure (Varnfield 2014). In contrast, we judged eight
studies judged to be at low risk of attrition bias (Devi 2014; Frederix
2015; Lear 2014; Maddison 2014; Reid 2012; Southard 2003; Vernooij
2012; Zutz 2007). We were unable to assess attrition bias in one trial
due to a discrepancy detected in the published findings (Lindsay
2009). In terms of reporting bias, we judged five studies to be at high
risk, as not all the measures outlined in the study protocol had been
reported (Devi 2014; Maddison 2014; Reid 2012; Varnfield 2014;
Vernooij 2012), although Devi 2014, Maddison 2014, Reid 2012,
and Vernooij 2012 did report their primary outcome measures.
Antypas 2014 and Lear 2014 were at low risk of reporting bias as all
prespecified outcomes outlined in the protocol were described in
the trial write-up. It was not possible to judge risk in Frederix 2015,
Lindsay 2009, Southard 2003, and Zutz 2007, as trial protocols were
not available.

Potential biases in the review process

The searching for this review was extensive involving a number of
diBerent databases, and all review processes were conducted in
duplicate to minimise bias. Although we looked for unpublished
data, we were unable to find any unpublished randomised
controlled trials that fulfilled our inclusion criteria, therefore
the review contains published data only. Interventions targeting
the secondary prevention of heart disease are oTen multi-
componential and complex, and due to the nature of cardiac
risk factors involve changing lifestyle. When participants make
lifestyle changes, various cognitions and psychological aspects are
involved, and the complex nature of this means there are a large
number of primary and secondary outcomes within trials that are of
interest. However, we have only reported on prespecified outcomes
as described in the protocol.

The comparison groups diBered across trials, consisting of usual
care (n = 6), minimal intervention (n = 3), or traditional cardiac
rehabilitation (n = 2). We intended where possible to examine the
intensity of secondary prevention measures in the comparison
group compared to that in the experimental group. However,
the number of studies with usable data for meta-analyses was
insuBicient to explore this formally in subgroup analyses. The
review authors intend to formally study the intensity of the
comparison group in subgroup analysis in an update of this review
when more evidence has accrued.

The protocol for this review was constructed at a time when
smartphone technology was not as widely used as it is today, and
therefore the review authors' primary focus was on interventions
delivered using Internet websites. In our search we found that more
recently conducted trials delivered interventions that combined
smartphone and Internet site technology. This shows that these
interventions are evolving, and in future updates of this review we
intend to distinguish between the level of smartphone and Internet
site contributions in the design of interventions.

The conclusions we can draw from this review are currently limited
by the small number of included studies and the heterogeneity
between studies in terms of the intervention and participant
characteristics and length of follow-up. More trials with longer
follow-ups are required to be able to determine the eBects
of the interventions on clinical events and whether eBects on
intermediate outcomes are sustained following the end of the
intervention period.

Agreements and disagreements with other studies or
reviews

A previous review conducted by Munro 2013 examined the impact
of patient Internet-based approaches to cardiac rehabilitation.
This review included nine randomised controlled trials and cohort
studies and reported positive findings for clinical outcomes and
physical activity with the intervention. Due to the heterogeneity
between studies, the authors stated that their results should be
interpreted with caution. Widmer 2015 assessed the benefit of
digital health interventions on cardiovascular disease outcomes
and reported no significant improvements in weight, systolic
blood pressure, triglyceride levels, total cholesterol, or low-density
lipoprotein cholesterol in secondary prevention populations. This
current review reports similar findings to Widmer 2015.
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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

Due to the low-quality evidence in study outcomes and limited
findings to date, there are no implications for practice at present.

Implications for research

The current evidence on the use of the Internet in the secondary
prevention of heart disease is still evolving and has shown
mixed results. A number of questions have been raised. We
particularly need to investigate the long-term eBects of web-
based interventions used in the secondary prevention of CHD on
cardiovascular risk factor profiles and clinical events. There is also
a need to determine the intensity and duration of the intervention
required to achieve eBective secondary prevention of CHD and the
eBective components of behavioural changes.

With regards to the socio-demographic characteristics of the CHD
population, future studies should focus interventions on a wide

range of participants so that findings are generalisable and can also
be tailored to specific populations if diBerences are found.

More rigorous studies comparing the long-term eBects of
Internet interventions are needed in order to determine long-
term eBectiveness of Internet interventions for the secondary
prevention of CHD. There is also a need to measure outcomes
objectively. Physical activity was assessed using self report
measures in six out of eight trials. These measures are susceptible
to overestimations, which the use of accelerometer technology
would reduce. Future trials should also include cost-eBectiveness
outcomes.
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Characteristics of included studies [ordered by study ID]

 

Methods Study design: Randomised controlled trial.

Control group: Access to a static, non-tailored version of the web-based intervention.

Participants Study location: Norway.

CHD diagnosis/treatment: Participants with a history of cardiovascular disease taking part in cardiac
rehabilitation.

Mean age:

Intervention group: 59.5

Control group: 58.8

Percentage men:

Intervention group: 76% (n = 22)

Control group: 79% (n = 30)

All participants: 75% (n = 52)

Number of participants recruited: 69

Participant ethnicity: Not reported.

Recruited online or offline? Offline, conventional cardiac rehabilitation.

Interventions Name of the intervention: No name.

Intervention aim: Enhance the maintenance of physical activity after cardiac rehabilitation.

Intervention features: Participants were reminded through email and SMS text messages to com-
plete intervention tasks and to log in to the programme. Participants also received tailored messages
through both the website and SMS text messages. The programme encouraged participants to plan
physical activities, and set themselves goals. The programme also contained an activity calendar for
participants to log physical activity levels.

How was the intervention introduced to the sample? A physiotherapist presents the intervention to
all the participants and provides training on how to use the website.

Was there any contact between the researcher/healthcare professional and the sample during the
intervention? Participants could message a physiotherapist through the website.

Duration of the intervention? 1 year.

Outcomes Outcomes:

1. Physical activity. Measurement tool: International Physical Activity Questionnaire.
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Time points:

1 and 3 months' follow-up.

Notes Trial was registered with ClinicalTrials.gov. Registration number: NCT01223170

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk An online random number generator service was used

Allocation concealment
(selection bias)

Low risk Concealed using an online service

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

Low risk There were 2 web-based intervention conditions: 1 received the tailored ver-
sion of the website, and the control group received a static, non-tailored ver-
sion of the programme

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

Low risk Outcome assessors were blinded to group assignment

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Large attrition rate (72%), with no reasons provided for missing data

Selective reporting (re-
porting bias)

Low risk Prespecified outcomes outlined in the protocol have been reported

Antypas 2014  (Continued)

 
 

Methods Study design: Randomised controlled trial.

Control group: Usual care.

Participants Study location: UK

CHD diagnosis/treatment: Primary care angina patients.

Mean age (SD):

Intervention group: 66.27 (8.35)

Control group: 66.20 (10.06)

Percentage men:

Intervention group: 71% (n = 34)

Control group: 78% (n = 36)

All participants: 78% (n = 74)

Number of participants recruited: 94

Participant ethnicity: White British 91%, other white background 5%, other 4%.
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Recruited online or offline? Participants recruited offline, from primary care; GP practices.

Interventions Name of the intervention: ActivateYourHeart

Intervention aim: To improve health behaviours related to CHD.

Intervention features: The programme contained 4 stages; at each stage the user was set individ-
ualised goals focused on exercise, diet, emotions, and smoking. Compliance with these goals was
checked at the end of each stage, and then goals were reset/modified accordingly. Participants up-
loaded data related to physical activity, emotions/mood, and smoking. Regular feedback on these be-
haviours was provided. The website also contained tailored information about the secondary preven-
tion of CHD.

How was the intervention introduced to the sample? The researcher provided face-to-face training
on how to use the intervention, which involved registering the individual (creating a unique username
and password), and demonstrating how to use the programme.

Was there any contact between the researcher/healthcare professional and the sample during the
intervention? A cardiac nurse was available for advice/support throughout the programme through ei-
ther an online email link or by joining a scheduled synchronised chat room held on a weekly basis.

Duration of the intervention? 6 weeks.

Outcomes Outcomes:

1. Physical activity. Measurement tool: an accelerometer, SenseWear Pro 3 armband

2. Blood pressure

3. Fat and fibre intake. Measurement tool: Dietary Instrument for Nutrition Education (DINE)

4. HRQOL. Measurement tool: MacNew

Time points:

6 weeks and 6 months.

Notes Trial was registered with the ISRCTN registry. Registration number: ISRCTN90110503

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation

Allocation concealment
(selection bias)

Low risk Sealed envelopes

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

High risk No blinding, and some of the outcomes may have been influenced by the lack
of blinding

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

High risk No blinding, and some of the outcomes may have been influenced by the lack
of blinding

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition rate was 23%, with number of dropouts balanced across groups, with
similar reasons for missing data across groups

Devi 2014  (Continued)
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Selective reporting (re-
porting bias)

High risk Not all the measures reported in the protocol have been reported: cost and
level of positivity

Devi 2014  (Continued)

 
 

Methods Study design: Randomised controlled trial.

Control group: Participants wore the motion sensors, which were modified to hide information from
the participant; these participants did not upload any physical activity information and did not receive
feedback.

Participants Study location: Belgium.

CHD diagnosis/treatment: Post-PCI or -CABG patients.

Mean age (SD):

Intervention group: 58 (9)

Control group: 63 (10)

Percentage men:

Intervention group: 81% (n = 32)

Control group: 85% (n = 34)

All participants: 82.5% (n = 66)

Number of participants recruited: 80

Participant ethnicity: Not reported.

Recruited online or offline? Offline, recruited after week 6 of their conventional cardiac rehabilitation
programme.

Interventions Name of the intervention: No name is provided.

Intervention aim: To continue to further improve the participant's physical fitness, quality of life, and
cardiovascular risk factors after the completion of a traditional cardiac rehabilitation programme with
telemonitoring support.

Intervention features: Participants wore a motion sensor all day for 18 weeks that registered activity
data during all the exercise sessions. Participants carried out a weekly upload of their physical activity
data via USB-connection to an online participant account and then received weekly personalised feed-
back on their physical activity by email or SMS.

How was the intervention introduced to the sample? Face-to-face training session provided.

Was there any contact between the researcher/healthcare professional and the sample during the
intervention? No.

Duration of the intervention? 18 weeks.

Outcomes Outcomes:

1. Rehospitalisation rates

2. Total cholesterol

3. HDL cholesterol
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4. LDL cholesterol

5. Triglycerides

Time points: 6- and 18-week follow-up.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Insufficient information provided

Allocation concealment
(selection bias)

Low risk Sealed envelopes

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

Low risk No blinding, however the study outcomes are not likely to be influenced by the
lack of blinding

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

Low risk No blinding, however the study outcomes are not likely to be influenced by the
lack of blinding

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition rate was 17.5%, with reasons for drop-out provided, which were simi-
lar across groups

Selective reporting (re-
porting bias)

Unclear risk Study protocol not available

Frederix 2015  (Continued)

 
 

Methods Study design: Randomised controlled trial.

Control group: Care from a primary care physician, simple guidelines for safe exercising and healthy
eating, and a list of Internet resources.

Participants Study location: Canada.

CHD diagnosis/treatment: Cardiac inpatients admitted for either acute coronary syndrome or revas-
cularisation procedure.

Median age (interquartile ranges):

Intervention group: 61.7 (51.3, 65.2)

Control group: 58.4 (52.8, 64.7)

Perentage men:

Intervention group: 90% (n = 34)

Control group: 80% (n = 32)

All participants: 85% (n = 66)
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Number of participants recruited: 78

Participant ethnicity: Not reported.

Recruited online or offline? Offline, the study recruited cardiac inpatients from a tertiary and regional
hospital in Canada.

Interventions Name of the intervention: No name is provided.

Intervention aim: To reduce risk factors, CVD events, and premature mortality.

Intervention features:

The programme involved scheduled one-on-one chat sessions (with either a nurse, exercise special-
ist, or dietitian), weekly education sessions via interactive slide presentations, data recording (exercise
stress test, blood test, progress notes (for health professionals)), and monthly ask-an-expert group chat
sessions.

How was the intervention introduced to the sample? Face-to-face training session provided.

Was there any contact between the researcher/healthcare professional and the sample during the
intervention?

The participant could communicate with a nurse, exercise specialist, or dietitian through a one-on-one
chat facility, and there was also a monthly ask-an-expert group chat facility.

Duration of the intervention? 4 months.

Outcomes Outcomes:

1. Major cardiovascular events (revascularisation, unstable angina requiring hospitalisation, stroke,
and death of any kind).

2. Total cholesterol

3. HDL cholesterol

4. LDL cholesterol

5. Triglycerides

6. Blood pressure.

7. Physical activity. Measurement tool: the 4-week modified Minnesota Leisure Time Physical Activity
Questionnaire.

8. Diet. Measurement tool: a 3-day food record analysed by a dietitian, and reported as percent daily
kilocalories consumed of fat, protein, and carbohydrates.

9. Healthcare utilisation. Measurement tool: emergency room visits.

Time points: 4 months (postintervention) and 12 months' follow-up.

Notes Trial was registered with ClinicalTrials.gov. Registration number: NCT00683813

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was stratified by site using variable block sizes, and computer
generated by a statistician

Lear 2014  (Continued)
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Allocation concealment
(selection bias)

Low risk Only the statistician had access to the randomisation list, and treatment allo-
cation was revealed to the researcher via telephone

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

Low risk No blinding, however the study outcomes are not likely to be influenced by the
lack of blinding

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

Low risk Blinded outcome assessor

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition was small (9%), and reasons for drop-out reported. Attrition was bal-
anced between groups and unlikely to introduce bias

Selective reporting (re-
porting bias)

Low risk Prespecified outcomes outlined in the protocol have been reported

Lear 2014  (Continued)

 
 

Methods Study design: Randomised controlled trial.

Control group: The control group received new computers and broadband access, although they did
not have access to the portal. Weekly drop-in sessions and phone-in support was available.

Participants Study location: UK.

CHD diagnosis/treatment: No CHD history/diagnosis details provided, although it is described that
participants were drawn from GPs CHD registries.

Mean age: 62.9

Percentage men: 72.66%

Number of participants recruited: 108

Participant ethnicity: Not reported.

Recruited online or offline? Offline, from GP practices.

Interventions Name of the intervention: Hearts of Salford.

Intervention aim: Improve management of heart disease and influence health behaviours.

Intervention features:

The main focus was 5 discussion forums, which were moderated by a researcher for 6 months and then
unmoderated for 3 months. During the 6-month moderated phase, the moderator would stimulate dis-
cussions and encourage participants to join in. During the unmoderated phase, the moderators still ex-
amined the discussion forum, although they did not start new threads. The website also contained a
glossary, information resources about CHD, diet, exercise, and smoking. In addition, links and informa-
tion about local resources were given.

How was the intervention introduced to the sample? Participants received training on how to use
the portal, however it is unclear who offered this training and whether it was a face-to-face introduc-
tion.
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Was there any contact between the researcher/healthcare professional and the sample during the
intervention? During the moderated phase (first 6 months) participants had access to 2 forms of com-
munication with moderators via either the discussion forum or one-to-one instant messaging.

Duration of the intervention? 6 months moderated discussion forum and 3 months unmoderated dis-
cussion forum, 9 months in total.

Outcomes Outcomes:

1. Physical activity. Measurement tool: Authors describe that this was assessed in terms of asking ‘how
many days during a typical week do you spend in moderate exercise?'

2. Diet. Measurement tool: Items taken from Health Survey for England.

3. Healthcare utilisation. Measurement tool: All visits to a GP, nurse, specialist, and other healthcare
providers in the past month.

Time points:

At baseline, 6 months and 9 months.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation not described

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not described

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

High risk No blinding, and the outcomes may have been influenced by the lack of blind-
ing

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

High risk No blinding, and the outcomes may have been influenced by the lack of blind-
ing

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk The results tables in the paper suggest no participant dropouts, however the
text reports that 4 participants dropped out. Attempts to contact the authors
for an explanation were unsuccessful

Selective reporting (re-
porting bias)

Unclear risk Study protocol is not available

Lindsay 2009  (Continued)

 
 

Methods Study design: Randomised controlled trial.

Control group: Usual community-based cardiac rehabilitation.

Participants Study location: New Zealand.

Maddison 2014 
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CHD diagnosis/treatment: Clinically documented diagnosis of ischaemic heart disease within the pre-
vious 3 to 12 months.

Mean age (SD):

Intervention group: 61.4 (8.9)

Control group: 59.0 (9.5)

Percentage men:

Intervention group: 81% (n = 69)

Control group: 81% (n = 70)

All participants: 81% (n = 139)

Number of participants recruited: 171

Participant ethnicity: New Zealand Maori 13 (8%), Pacific 10 (6%), Asian 17 (10%), New Zealand Euro-
pean/other 131 (76%).

Recruited online or offline? Offline, recruited from 2 metropolitan hospitals.

Interventions Name of the intervention: No name is provided.

Intervention aim: Increasing physical activity.

Intervention features: Personalised automated programme of SMS text messages delivered over 6
months. The messages were sent to participants outlining their prescribed exercise for each week, in-
cluding duration, frequency, and intensity of exercise. Participants were provided a pedometer and
step counts were used to indicate volume of activity for each given week. This was provided alongside
a website containing personalised feedback on progress with goals, and exercise prescription. The
website contained information on various forms of exercise, links to other websites/cardiac rehabilita-
tion-related information, video messages, motivational messages, and weekly health and exercise tips.

How was the intervention introduced to the sample? Face-to-face training session provided.

Was there any contact between the researcher/healthcare professional and the sample during the
intervention? No.

Duration of the intervention? 6 months.

Outcomes Outcomes:

1. Blood pressure.

2. Physical activity. Measurement tool: International Physical Activity Questionnaire.

3. HRQOL. Measurement tool: SF36.

4. Cost. Measurement tool: Cost of the programme, direct medical costs (cost of treatment, primary
care, secondary care, and over-the-counter medications) are collected for the cost-effective analysis.

Time points:

Baseline and 24-week follow-up (postintervention).

Notes Trial was registered with ANZCTR (Australian New Zealand Clinical Trials Registry). Registration num-
ber: ACTRN12611000117910

Risk of bias

Bias Authors' judgement Support for judgement

Maddison 2014  (Continued)
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Random sequence genera-
tion (selection bias)

Low risk Computerised randomisation

Allocation concealment
(selection bias)

Low risk Concealed using a central computerised system

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

High risk No blinding, and some of the outcomes may have been influenced by the lack
of blinding

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

Low risk Blinded outcome assessor

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Small attrition rate (11%), which was balanced between groups, with similar
reasons for missing data across groups

Selective reporting (re-
porting bias)

High risk Not all the outcomes described in the protocol have been reported: 6 minute
walk test

Maddison 2014  (Continued)

 
 

Methods Study design: Randomised controlled trial.

Control group: General physical activity guidance and an educational booklet.

Participants Study location: Canada.

CHD diagnosis/treatment: This was the first cardiac event for 64.6% of participants, 98.2% of the sam-
ple had undergone a PCI procedure, and 29.1% of the sample had been admitted to hospital for AMI.
Participants who had experienced cardiac events previously had had an AMI (18.8%), PCI (27.4%), or
CABG (9.0%).

Mean age (SD):

Intervention group: 56.7 (9.0)

Usual care group: 56.0 (9.0)

Percentage men:

Intervention group: 82.6% (n = 95)

Usual care group: 86.1% (n = 93)

All participants: 84.3% (n = 188)

Number of participants recruited: 223

Participant ethnicity: This information is not provided.

Recruited online or offline? Offline, participants were recruited during hospitalisation after successful
percutaneous coronary revascularisation and began the programme at hospital discharge.

Interventions Name of the intervention: CardioFit

Intervention aim: Promote physical activity in people with CHD who were not participating in a car-
diac rehabilitation programme.

Reid 2012 
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Intervention features: An exercise specialist presented the participant in hospital with a personal-
ly tailored physical activity plan generated by the intervention. After hospital discharge, participants
logged their daily activity on the CardioFit website and completed a set of 5 online tutorials. These tu-
torials were carried out at weeks 2, 4, 8, 14, and 20. Each tutorial took between 10 and 20 minutes to
complete and developed a new physical activity plan for the participant to complete.

How was the intervention introduced to the sample? Participants were given instructions on how to
use the CardioFit website.

Was there any contact between the researcher/healthcare professional and the sample during
the intervention? Between tutorials participants received emails from the exercise specialist provid-
ing motivational feedback on their progress. Participants were also able to email the exercise specialist
questions concerning their progress.

Duration of the intervention? 6 months.

Outcomes Outcomes:

1. Clinical adverse outcomes.

2. Physical activity. Measurement tool: a pedometer (Yamax DIGI-WALKER, Yamasa) over a 7-day period
and a modified version of the Godin Leisure-Time Exercise Questionnaire.

3. HRQOL. Measurement tool: MacNew

Time points: Baseline, 6 months and 12 months following randomisation.

Notes Trial was registered with ClinicalTrials.gov. Registration number: NCT00265525

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer generated

Allocation concealment
(selection bias)

Low risk Sealed envelopes

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

High risk No blinding, and the outcomes may have been influenced by the lack of blind-
ing

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

High risk No blinding, and the outcomes may have been influenced by the lack of blind-
ing

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition rate was 31%, numbers are balanced between groups. Reasons for
drop-out are not provided, however missing outcome values were replaced by
multiple imputations

Selective reporting (re-
porting bias)

High risk Not all the outcomes described in the protocol have been reported: use of sec-
ondary prevention medications

Reid 2012  (Continued)

 
 

Methods Study design: Randomised controlled trial.
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Control group: Usual care, details not provided.

Participants Study location: USA.

CHD diagnosis/treatment: Past medical history: MI (57.7%), congestive heart failure (9.6%), CABG
(59.6%), percutaneous transluminal coronary angioplasty (38.5%), diabetes (17.3%), transient is-
chaemic attack/cerebrovascular accident (6.7%), peripheral vascular disease (12.5%), pacemaker
(4.8%), and implanted coronary defibrillator (1.0%).

Mean age (SD):

Intervention group: 61.8 (10.6)

Control group: 62.8 (10.6)

Percentage men:

Intervention group: 68% (n = 36)

Control group: 82% (n = 42)

All participants: 75% (n = 78)

Number of participants recruited: 104

Participant ethnicity: White (97.1%), black (1.0%), and other (1.9%).

Recruited online or offline? Offline. Participants were recruited from both primary care providers and
hospital settingas well as ads in local newspapers throughout the same geographic area.

Interventions Name of the intervention: No name is provided.

Intervention aim: To provide risk factor management support, education, and monitoring services to
people with CVD.

Intervention features: Participants were expected to complete education modules assigned by a case
manager and enter data online into progress graphs (e.g. number of exercise minutes, blood pressure
measurements). Graphic feedback and progress over time was then provided. Each educational mod-
ule was interactive and contained multiple-choice self tests, on which feedback was given. The pro-
gramme also had links to related sites on the Internet, and participants could communicate with a di-
etitian, who provided feedback on diet.

How was the intervention introduced to the sample? This information is not provided.

Was there any contact between the researcher/healthcare professional and the sample during the
intervention? Case managers interacted with participants using a format similar to email. Participants
also had the option of using an online discussion group and a list of participants’ email addresses. If
necessary, telephone and mail contact from healthcare provider was also provided.

Duration of the intervention? 6 months.

Outcomes Outcomes:

1. Major cardiovascular events. Measurement tool: Identified through patient record and verified via re-
view of medical office or hospital records.

2. Blood pressure.

3. Cholesterol.

4. LDL cholesterol.

5. HDL cholesterol.

6. Triglycerides.

Southard 2003  (Continued)
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7. HRQOL. Measurement tool: Dartmouth COOP.

8. Diet. Measurement tool: MEDFICTS.

9. Physical activity. Measurement tool: Minutes of weekly exercise.

Time points:

Baseline and 6 months.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computerised randomisation

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not described

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

High risk No blinding, and some of the outcomes may have been influenced by the lack
of blinding

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

High risk Inadequate blinding, the outcome assessor was aware of group assignment
during exit visit but not during entry visit

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Low attrition rate (4%), reasons for drop-out are provided and unlikely to be
related to the outcome

Selective reporting (re-
porting bias)

Unclear risk Study protocol is not available

Southard 2003  (Continued)

 
 

Methods Study design: Randomised controlled trial.

Control group: Usual community-based cardiac rehabilitation.

Participants Study location: Australia.

CHD diagnosis/treatment: Post-MI.

Mean age (SD):

Intervention group: 54.9 (9.6)

Control group: 56.2 (10.1)

Percentage men:

Intervention group: 91% (n = 48)

Control group: 83% (n = 34)

Varnfield 2014 
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All participants: 87% (n = 82)

Number of participants recruited: 120

Participant ethnicity: This information is not provided.

Recruited online or offline? Offline, recruited through cardiac rehabilitation referral.

Interventions Name of the intervention: The Care Assessment Platform (CAP).

Intervention aim: Improving patient empowerment and overcoming the barriers to uptake and adher-
ence of traditional cardiac rehabilitation programmes.

Intervention features: The intervention was delivered using a smartphone and a web portal. The
smartphone had an integrated accelerometer and diary application for recording exercise and health
information and for delivering motivational and educational messages. The data from the smartphone
could be synchronised to a web portal, where participants uploaded data on weight, blood pressure,
sleep duration/quality, exercise, stress, diet, and if relevant, alcohol and smoking. Mentors could have
access to this information when speaking with participants during weekly telephone consultations.

How was the intervention introduced to the sample? Participants received face-to-face training on
how to use the intervention.

Was there any contact between the researcher/healthcare professional and the sample during the
intervention? The case mentor provided weekly telephone consultations.

Duration of the intervention? 6 weeks, with a 6-month maintenance phase.

Outcomes Outcomes:

1. Total cholesterol.

2. HDL cholesterol.

3. LDL cholesterol.

4. Triglycerides.

5. Blood Pressure.

6. Diet: Measurement tool: Dietary Habits Questionnaire.

7. HRQOL. Measurement tool: EQ-5D.

Time points: Baseline, 6 weeks, 6 months.

Notes Trial was registered with ANZCTR (Australian New Zealand Clinical Trials Registry). Registration num-
ber: ACTRN12609000251224

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computerised randomisation

Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding of participants
and personnel (perfor-
mance bias) 

High risk No blinding, and some outcomes may have been influenced by the lack of
blinding

Varnfield 2014  (Continued)
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All outcomes

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

High risk No blinding, and some outcomes may have been influenced by the lack of
blinding

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Large attrition rate (40%), reasons given for participant drop-out are likely to
be related to the study's primary outcome measure (uptake, adherence and
completion rates of the intervention)

Selective reporting (re-
porting bias)

High risk The primary outcome differs from the protocol, and not all outcomes have
been described

Varnfield 2014  (Continued)

 
 

Methods Study design: Randomised controlled trial.

Control group: Usual care, participants were asked to contact their physician (vascular surgeon, cardi-
ologist, neurologist) at the hospital or the general practitioner for risk factor management. The treating
physician was then free to determine the frequency of control.

Participants Study location: Netherlands.

CHD diagnosis/treatment: All participants had been diagnosed with a manifestation of vascular dis-
ease, coronary artery disease (46%), cerebrovascular disease (27%), abdominal aortic aneurysm (4%),
and peripheral vascular disease (23%).

Mean age (SD):

Intervention group: 60.7 (7.8)

Usual care group: 59.2 (8.9)

Percentage men:

Intervention group: 78% (n = 128)

Control group: 71% (n = 118)

All participants: 74.55% (n = 246)

Number of participants recruited: 330

Participant ethnicity: This information is not provided.

Recruited online or offline? Offline, participants were recruited through referral from a vascular spe-
cialist/GP.

Interventions Name of the intervention: No name.

Intervention aim: Manage vascular risk factors in people with clinically manifest vascular disease.

Intervention features: The website was personalised for each participant. CHD risk factors were dis-
played on separate web pages, and described a history of risk factor measurements (e.g. blood pres-
sure, cholesterol), drug use, treatment goal, advice from the nurse, correspondence between the nurse
and participant, and news items for that particular risk factor.

How was the intervention introduced to the sample?

Vernooij 2012 
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There was a face-to-face introduction to the programme, participants were invited for an hour visit to
the clinic where the participant received information on their risk factor levels, instructions on how to
use the programme, and a username/password for access to the website.

Was there any contact between the researcher/healthcare professional and the sample during the
intervention? There was contact between the participant and the nurse practitioner through the web-
site. In a case of non-response, the nurse practitioner would contact the participant.

Duration of the intervention? 1 year.

Outcomes Outcomes:

1. Cardiovascular events.

2. Total cholesterol.

3. HDL cholesterol.

4. LDL cholesterol.

5. Triglycerides.

6. Blood pressure.

Time points:

Baseline and 12-month follow-up (postintervention).

Notes Trial was registered with ClinicalTrials.gov. Registration number: NCT00785031

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Web-based randomisation

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not described

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

Low risk No blinding, however the study outcomes are not likely to be influenced by the
lack of blinding

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

Low risk Outcome assessor was blinded to group assignment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Low attrition rate (5%), reasons for drop-out are not provided, however this
small drop-out rate is unlikely to have a major influence on the results in this
study

Selective reporting (re-
porting bias)

High risk Not all the measures reported in the protocol have been reported: addition-
al costs per additional patient achieving treatment goal, and cost per life year
gained

Vernooij 2012  (Continued)
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Methods Study design: Randomised controlled trial.

Control group: Observational control group. All participants were on a waiting list to receive hospi-
tal-based cardiac rehabilitation after the 12-week study.

Participants Study location: USA.

CHD diagnosis/treatment: Participants in the intervention were categorised as MI (38%), PCA (38%),
CABG (14%), or diabetes mellitus (13%). Participants in the control group were categorised as MI (29%),
PCA (57%), CABG (50%), or diabetes mellitus (14%).

Mean age (SD):

Intervention group: 58 (4)

Usual care group: 59 (12)

Percentage men:

Intervention group: 87.5% (n = 7)

Control group: 71% (n = 5)

All participants: 87% (n = 13)

Number of participants recruited: 15

Participant ethnicity: This information is not provided.

Recruited online or offline? Offline, participants were recruited through hospital-based cardiac reha-
bilitation.

Interventions Name of the intervention: No name.

Intervention aim: Deliver cardiac rehabilitation from a distance.

Intervention features: Weekly education sessions, and participants were required to upload data on
their exercise levels, heart rate, weight, blood pressure, and glucose levels (if diabetic).

How was the intervention introduced to the sample?

Training was provided on how to use the intervention.

Was there any contact between the researcher/healthcare professional and the sample during
the intervention? One-on-one chat sessions with various healthcare professionals including a nurse,
dietitian, and an exercise specialist, and monthly 'ask an expert' group chat sessions were scheduled.
Programme users were also given the email addresses of a nurse, an exercise specialist, and a dietitian
if they had any questions, and a research assistant was available for technical support.

Duration of the intervention? 12 weeks.

Outcomes Outcomes:

1. Clinical adverse outcomes.

2. Total cholesterol.

3. LDL cholesterol.

4. HDL cholesterol.

5. Triglycerides.

6. Blood pressure.

Zutz 2007 
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7. Physical activity: Measurement tool: Minnesota Leisure Time Physical Activity Questionnaire.

Time points:

Baseline and 12-week follow-up.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation not described

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not described

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

High risk No blinding, and some outcomes may have been influenced by the lack of
blinding

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

High risk No blinding, and some outcomes may have been influenced by the lack of
blinding

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition rate was 13%. After 12 weeks, 2/7 control group participants were lost
to follow-up. All intervention group participants (8/8) were followed up. Un-
likely to have major influence on results in this small pilot study

Selective reporting (re-
porting bias)

Unclear risk Study protocol is not available

Zutz 2007  (Continued)

AMI: acute myocardial infarction
CABG: coronary artery bypass graTing
CHD: coronary heart disease
CVD: cardiovascular disease
GP: general practitioner
HDL: high-density lipoprotein
HRQOL: health-related quality of life
LDL: low-density lipoprotein
MI: myocardial infarction
PCA: primary cardiac arrest
PCI: percutaneous coronary intervention
SD: standard deviation
SF36: 36-Item Short Form Health Survey
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Ades 2000 Not an RCT

Appelgate 2008 Non-CHD sample

Bailey 2006 Intervention targeted at physicians
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Study Reason for exclusion

Bailey 2007 Intervention targeted at physicians

Barley 2014 Non-Internet based

Barnason 2003 Non-Internet based

Barnason 2006 Non-Internet based

Barnason 2009a Non-Internet based

Barnason 2009b Non-Internet based

Bates 2003 Not an RCT

Bavry 2008 Non-Internet based

Bell 2000 Non-CHD sample

Bennett 2011 Non-CHD sample

Berwanger 2012 Intervention targeted at physicians

Blasco 2012 Non-Internet based

Bowles 2009 Non-Internet based

Brennan 2010 Non-CHD sample

Carling 2009 Non-CHD sample

Chiantera 2005 Non-Internet based

Cockayne 2011 Non-CHD sample

Coll 2011 Non-Internet based

Cooper-DeHoff 2001 Not an RCT

Coskun 2006 Not an RCT

Cutrona 2010 Not an RCT

Dalleck 2011 Non-Internet based

Danish 2002 Not an RCT

Dedoncker 2012 Non-Internet based

Deligiannis 2010 Non-Internet based

DeVon 2010 Non-Internet based

Di 2000 Non-Internet based

Eccles 2002 Decision support tool, not a lifestyle intervention
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Study Reason for exclusion

Feldman 2005 Non-CHD sample

Fletcher 1984 Non-Internet based

Frederix 2011 Not an RCT

Giannuzzi 2006 Non-Internet based

Giannuzzi 2008 Non-Internet based

Gilutz 2009 Non-Internet based

Goessens 2008 Not an RCT

GoB 2002 Not an RCT

GoB 2003 Non-Internet based

Guzik 2001 Not an RCT

Hetlevik 1999 Non-Internet based

Janssen 2010 Non-CHD sample

Jelinek 2009 Not an RCT

Jenny 2001 Non-Internet based

Kashem 2006 Non-CHD sample

Katalinic 2008 Non-Internet based

Keeping-Burke 2011 Non-Internet based

Kerr 2008 Not an RCT

Kothe 2012 Non-CHD sample

Kukafka 2002 Intervention not based on promoting healthy lifestyle or medicines management;
addressed response to myocardial infarction symptoms

Körtke 2005 Not an RCT

Körtke 2006 Non-Internet based

Lee 2011 Non-CHD sample

Lehmann 2011 Non-Internet based

Lester 2006 Intervention targeted at physicians

Levine 2011 No clinical or behaviour change outcomes

Liu 2010 Non-CHD sample
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Study Reason for exclusion

Mattera 2012 Not an RCT

McGillion 2008 Non-Internet based

Michal 2013 Non-Internet based

Mohammady 2011 Non-Internet based

Moore 2001 Non-Internet based

Murtaugh 2005 Non-CHD sample

Nolan 2011 Non-Internet based

Nolan 2012 Non-CHD sample

O'Neil 2011 Non-Internet based

Oranta 2011 Non-Internet based

Oranta 2012 Non-Internet based

Parekh 2012 Non-CHD sample

Park 2014 Non-Internet based

Pogosova 2008 Non-Internet based

Richardson 2010 Non-CHD sample

Rollman 2009 Non-Internet based

Ross 2004 Non-CHD sample

Rossi 1997 Intervention targeted at healthcare providers

Ruffin 2011 Non-CHD sample

Saffi 2014 Non-Internet based

Scalvini 2009 Not an RCT

Schweier 2014 Not an RCT

Sequist 2005 Study assessed physician attitudes towards an electronic clinical reminder sys-
tem

Sheridan 2010 Non-CHD sample

Sheridan 2011 Non-CHD sample

Stewart 2011 Non-CHD sample

Thompson 2008 Non-Internet based
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Study Reason for exclusion

Thomsen 2001 Non-Internet based

Vandelanotte 2010 Not an RCT

Verheijden 2004 Non-CHD sample

Wakefield 2008 Non-Internet based

Waldmann 2008 Non-Internet based

Waldron 2010 Non-CHD sample

Wister 2007 Non-Internet based

Woodend 2008 Non-Internet based

Wu 2012 Non-Internet based

Yehle 2012 Not an RCT

CHD: coronary heart disease
RCT: randomised controlled trial
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Improving coronary heart disease self-management using mobile technologies (TEXT4HEART)

Methods Study design: Randomised controlled trial.

Study location: New Zealand.

Participants CHD diagnosis/treatment: People with a documented diagnosis of CHD, and met the criteria for
usual cardiac rehabilitation care.

Recruited online or offline? Offline, recruited during hospital admission.

Interventions Name of the intervention: No name is provided.

Intervention aim: Improving adherence to lifestyle change.

Intervention features: A tailored programme of text messages per week for 6 months and access
to an interactive website that contains a blog, a graph of physical activity progress, role model
video messages, and weekly healthy lifestyle tips.

How was the intervention introduced to the sample? Participants offered brief training in how to
use SMS and the Internet if necessary.

Was there any contact between the researcher/healthcare professional and the sample dur-
ing the intervention? The participant is able to 'text an expert' with questions on lifestyle change,
these questions are then answered within 24 hours.

Intended duration of the intervention? 6 months.

Control group: Usual cardiac rehabilitation.

Outcomes Measures:

Dale 2014 
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1. Physical activity. Measurement tool: Godin Leisure-Time Physical Activity Questionnaire.

2. Fruit and vegetable intake. Measurement tool: 2 specific questions used in the 2007 New Zealand
Health Survey.

3. Medication adherence. Measurement tool: 8-item Morisky Medication Adherence Scale.

Time points: 6-month follow-up.

Starting date May 2013

Contact information Principal Investigator and contact: Leila Pfaeffli Dale, lpfaeffli@nihi.auckland.ac.nz

Notes Trial is registered with ANZCTR (Australian New Zealand Clinical Trials Registry). Registration num-
ber: ACTRN12613000901707

Dale 2014  (Continued)

 
 

Trial name or title Long-term effectiveness of a comprehensive cardiac telerehabilitation program (Telerehab III): a
randomised controlled trial

Methods Study design: Multicentre randomised controlled trial.

Study location: Belgium.

Participants CHD diagnosis/treatment: Coronary artery disease and heart failure.

Recruited online or offline? Offline, recruited from hospitals.

Interventions Name of the intervention: The intervention does not have a name.

Intervention aim: To improve the long-term physical fitness of people with heart disease.

Intervention features: The program consisted of dietary, smoking cessation, and activity tele-
coaching. Participants also received prescribed exercise training, and wore a physical activity mon-
itor throughout the program. Data from the monitor had to be regularly uploaded to the web-
based program, which then generated personalised feedback designed to encourage participants
to achieve predefined goals.

How was the intervention introduced to the sample? Participants receive training on how to use
the programme.

Was there any contact between the researcher/healthcare professional and the sample dur-
ing the intervention? Participants were provided with weekly feedback on physical activity levels,
which was sent by email or SMS, or both, depending on participant preference.

Intended duration of the intervention? 6 months.

Control group: Usual cardiac rehabilitation.

Outcomes Measures:

1. Physical activity. Measurement tool: an accelerometer and the International Physical Activity
Questionnaire.

2. Blood pressure.

3. Blood lipids.

4. Quality of life. Measurement tool: HeartQoL and EQ-5D.

ISRCTN29243064 
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Time points: 6-week and 6-month follow-up.

Starting date February 2013

Contact information Principal Investigator: Professor Paul Dendale, paul.dendale@uhasselt.be

Contact: Dr Ines Frederix, ines.frederix@gmail.com

Notes Trial is registered with the ISRCTN registry. Registration number: ISRCTN29243064

ISRCTN29243064  (Continued)

 
 

Trial name or title How to enhance physical activity after cardiac rehabilitation? A randomised controlled study com-
paring two follow-up training exercise programs

Methods Study design: Randomised controlled trial.

Study location: Norway.

Participants CHD diagnosis/treatment: myocardial infarction
and stable angina.

Recruited online or offline? Offline, recruited from a hospital cardiac rehabilitation programme.

Interventions Experimental group: High-intensity exercise, carried out in a group-based format for 8 weeks, fol-
lowed by group-based counselling every 3rd month for 12 months.

Active comparator group: Web-based follow-up program.

Name of the intervention: No name reported.

Intervention aim: Improve exercise adherence and healthy lifestyle changes.

Intervention features: Not reported.

How was the intervention introduced to the sample? Not reported.

Was there any contact between the researcher/healthcare professional and the sample dur-
ing the intervention? Not reported.

Intended duration of the intervention? 8 weeks.

Control group 2: Usual care, information about recommended physical activity and healthy
lifestyle.

Outcomes Measures:

1. Physical activity. Measurement tool: an accelerometer, SenseWear Pro 3 armband.

2. Quality of life. Measurement tool: MacNew.

Time points: 2-year follow-up.

Starting date August 2014

Contact information Principal Investigator: Professor Asbjørn Støylen, asbjorn.stoylen@ntnu.no

Contact: Inger Lise Aamot, inger.lise.aamot@ntnu.no

NCT02228603 
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Notes Trial is registered with ClinicalTrials.gov. Registration number: NCT02228603

NCT02228603  (Continued)

 
 

Trial name or title A randomized controlled trial of the effectiveness of a home-based interactive e-health educational
intervention for middle-aged cardiovascular disease adults in improving total exercise, adherence
rate, exercise efficacy and outcomes

Methods Study design: Randomised controlled trial.

Study location: Hong Kong.

Participants CHD diagnosis/treatment: Cardiovascular disease adults.

Recruited online or offline? Not reported.

Interventions Name of the intervention: e-health educational intervention (eHEI).

Intervention aim: Improve total physical activity, exercise adherence, and quality of life.

Intervention features: The programme provides culture-specific information related to cardio-
vascular disease and information on how risk factors can be modified. It allows participants to self
monitor their health and exercise behaviours and track their progress over time.

How was the intervention introduced to the sample? A demonstration is provided to partici-
pants by a trained nurse.

Was there any contact between the researcher/healthcare professional and the sample dur-
ing the intervention? Participants are telephoned at 2 weeks.

Intended duration of the intervention? Not reported.

Control group: Usual care, and an educational leaflet about coronary heart disease.

Outcomes Measures:

1. Physical activity. Measurement tool: the Godin-Shephard Leisure-Time Physical Activity Ques-
tionnaire.

2. Quality of life. Measurement tool: Chinese version of the 12-Item Short Form Health Survey.

Time points: 3 months' and 6 months' follow-up.

Starting date June 2013

Contact information Principal Investigator: Eliza Mi Ling Wong, elizawong@cuhk.edu.hk

Notes Trial is registered with ClinicalTrials.gov. Registration number: NCT02350192

NCT02350192 

 
 

Trial name or title A randomised controlled trial of a consumer-focused e-health strategy for cardiovascular risk man-
agement in primary care: the Consumer Navigation of Electronic Cardiovascular Tools (CONNECT)
study protocol

Methods Study design: Randomised controlled trial.

Redfern 2014 
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Study location: Australia.

Participants CHD diagnosis/treatment: Participants diagnosed with CVD or who are at risk of CVD.

Recruited online or offline? Offline, recruited from general practice.

Interventions Name of the intervention: CONNECT.

Intervention aim: The programme focuses on cardiovascular risk assessment, medication adher-
ence, lifestyle change, and patient-provider communication.

Intervention features: Facility to view personal health records (information such as medicines,
test results, blood pressure, weight), medication and healthy lifestyle reminders, motivational mes-
sage prompts, interactive goal-setting, and social media feature.

How was the intervention introduced to the sample? Face-to-face training of participants.

Was there any contact between the researcher/healthcare professional and the sample dur-
ing the intervention? Participants contacted at month 1 and 2 via telephone, and additional sup-
port provided as needed.

Intended duration of the intervention? Participants will be assigned to the e-health intervention
for an average of 18 months (minimum 12 months and maximum 24 months).

Control group: Usual health care.

Outcomes Measures:

1. All-cause mortality.

2. Health-related quality of life. Measurement tool: EQ-5D.

3. Blood pressure.

4. LDL cholesterol.

5. Physical activity. Measurement tool: WHO Global Physical Activity Questionnaire.

6. Diet. Measurement tool: Self reported portions of fruit, vegetable intake, fish, salt and saturated
fat intake consumed in 7 days.

7. Cardioprotective medication adherence. Measurement tool: Self report and verified by medical
records and pharmaceutical benefits scheme data.

Time points: minimum 12 months, maximum 24 months.

Starting date October 2014

Contact information Principal investigator: Professor Julie Redfern, jredfern@georgeinstitute.org.au

Other contacts: Ms Genevieve Coorey, gcoorey@georgeinstitute.org.au.

Notes Trial is registered with ANZCTR (Australian New Zealand Clinical Trials Registry). Registration num-
ber: ACTRN12613000715774

This trial includes both participants with CVD and those at increased risk for CVD. Our review is con-
cerned only with those with a CVD diagnosis. However, the authors state that "Prespecified analy-
ses will be conducted on the subgroup: established
CVD versus high-risk non-CVD", so we will be able to include these data in our review

Redfern 2014  (Continued)
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Trial name or title Designing a theory based and evidence based tailored eHealth rehabilitation aftercare program in
Germany and the Netherlands

Methods Study design: Quasi-experimental randomised controlled trial.

Study location: Germany and the Netherlands.

Participants CHD diagnosis/treatment: People who have successfully completed cardiac rehabilitation.

Recruited online or offline? Offline, recruited from cardiac rehabilitation classes.

Interventions Name of the intervention: RENATA 'Rehabilitation aftercare program for an optimal transfer into
daily life'

Intervention aim: The intervention encouraged participants to reflect on their own health goals,
action plans, and coping plans.

Intervention features: Involves 8 modules designed to increase risk perception of CVD and sup-
port positive outcome expectancies towards physical activity and vegetable consumption.

How was the intervention introduced to the sample? Not reported.

Was there any contact between the researcher/healthcare professional and the sample dur-
ing the intervention? Not reported.

Intended duration of the intervention? 8 weeks.

Control group: Waiting-list control.

Outcomes Measures:

1. Self reported physical activity. Measurement tool: International Physical Activity Questionnaire
(short version).

2. Diet. Measurement tool: Participants will be asked to count the number of fruits and vegetables
consumed over the past 7 days.

3. Quality of life. Measurement tool: WHOQOL-BREF.

Time points: Postintervention follow-up (8 weeks), and further 4 weeks', 6 months', and 12
months' follow-ups thereafter.

Starting date July 2013

Contact information Principal Investigator: Prof. Dr. Sonia Lippke, s.lippke@jacobs-university.de

Other contact: Dominque Reinwand, d.reinwand@jacobs-university.de

Notes Trial is registered with ClinicalTrials.gov. Registration number: NCT01909349

Reinwand 2013 

 
 

Trial name or title Secondary Prevention Risk Intervention Via Telemedicine and Tailored Patient Education (SPRITE).
A randomised trial to improve post MI management

Methods Study design: Randomised controlled trial (3 arms).

Study location: North Carolina, USA.

Shah 2011 
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Participants CHD diagnosis/treatment: MI and hypertension patients.

Recruited online or offline? Participants are being recruited from a tertiary-care healthcare sys-
tem in a suburban setting.

Interventions Name of the intervention: Heart360 and HealthVault.

Intervention aim: Provide patient education regarding disease management, participants to up-
load blood pressure and glucose measurements to allow self management and tracking and to
communicate these measurements to the study team.

Intervention features: Multifaceted, tailored approach. Monthly assessments performed through
a web-based interaction. Participants provided with evidence-based recommendations regarding
lifestyle behaviours and advised on how to achieve their goals. Financial barriers addressed by sug-
gesting low-cost diet and cheaper ways to exercise. Designed to be culturally sensitive. The behav-
ioural modules included diet, exercise, smoking, alcohol, stress reduction, memory, literacy, social
environment, patient-provider relationship, missed appointments, medication management, side
effects, and knowledge/risk perception. Tailored feedback regarding disease and lifestyle manage-
ment is also provided.

How was the intervention introduced to the sample? Training demonstrations and written in-
structions provided. In addition, verbal and written instructions on how to upload blood pressure
measurements are also provided.

Was there any contact between the researcher/healthcare professional and the sample dur-
ing the intervention? No.

Intended duration of the intervention? 12 months.

Control group 1: Received CHD educational handouts at baseline, then continued with regular
medical care throughout the remainder of the study.

Control group 2: A self management programme provided by a nurse using a tailored tele-
phone-based intervention.

Outcomes Measures:

1. Systolic blood pressure.

2. LDL cholesterol.

3. Physical activity. Measurement tool: details not provided.

4. Diet. Measurement tool: details not provided.

Time points:

12 months' follow-up.

Starting date June 2009

Contact information Principal Investigator: Dr Hayden Barry, boswo001@mc.duke.edu

Other contact: Bimal Shah, bimal.shah@duke.edu

Notes Trial is registered with ClinicalTrials.gov. Registration number: NCT00901277

Shah 2011  (Continued)

CHD: coronary heart disease

CVD: cardiovascular disease
LDL: low-density lipoprotein
MI: myocardial infarction
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WHO: World Health Organization
WHOQOL: World Health Organization Quality of Life
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Clinical outcomes

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

Statistical method Effect size

1 Total Mortality 6 895 Odds Ratio (M-H, Fixed, 95% CI) 0.27 [0.04, 1.63]

2 Revascularisation 6 895 Odds Ratio (M-H, Fixed, 95% CI) 0.69 [0.37, 1.27]

 
 

Analysis 1.1.   Comparison 1 Clinical outcomes, Outcome 1 Total Mortality.

Study or subgroup Experimental Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frederix 2015 0/40 0/40   Not estimable

Lear 2014 0/38 1/40 26.26% 0.34[0.01,8.66]

Maddison 2014 0/85 0/86   Not estimable

Reid 2012 0/115 2/108 46.69% 0.18[0.01,3.89]

Vernooij 2012 0/164 1/166 27.04% 0.34[0.01,8.29]

Zutz 2007 0/8 0/5   Not estimable

   

Total (95% CI) 450 445 100% 0.27[0.04,1.63]

Total events: 0 (Experimental), 4 (Control)  

Heterogeneity: Tau2=0; Chi2=0.1, df=2(P=0.95); I2=0%  

Test for overall effect: Z=1.43(P=0.15)  

Internet-based 1000.01 100.1 1 Control

 
 

Analysis 1.2.   Comparison 1 Clinical outcomes, Outcome 2 Revascularisation.

Study or subgroup Experimental Control Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Frederix 2015 0/40 1/40 5.98% 0.33[0.01,8.22]

Lear 2014 1/38 3/40 11.48% 0.33[0.03,3.35]

Maddison 2014 1/85 1/86 3.96% 1.01[0.06,16.44]

Reid 2012 0/115 1/108 6.21% 0.31[0.01,7.7]

Vernooij 2012 16/164 20/166 72.37% 0.79[0.39,1.58]

Zutz 2007 0/8 0/5   Not estimable

   

Total (95% CI) 450 445 100% 0.69[0.37,1.27]

Total events: 18 (Experimental), 26 (Control)  

Heterogeneity: Tau2=0; Chi2=1.04, df=4(P=0.9); I2=0%  

Test for overall effect: Z=1.19(P=0.23)  

Internet-based 1000.01 100.1 1 Control
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Comparison 2.   Total cholesterol

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

Statistical method Effect size

1 Total Cholesterol 4 439 Mean Difference (IV, Random, 95%
CI)

0.00 [-0.27, 0.28]

 
 

Analysis 2.1.   Comparison 2 Total cholesterol, Outcome 1 Total Cholesterol.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Frederix 2015 32 0.3 (0.7) 34 0.2 (0.8) 30.18% 0.17[-0.2,0.54]

Varnfield 2014 31 -0.3 (1) 15 -0.6 (1) 15.49% 0.37[-0.24,0.98]

Vernooij 2012 155 -0.4 (1) 159 -0.2 (1) 45.93% -0.2[-0.42,0.02]

Zutz 2007 8 -0.3 (0.6) 5 -0.1 (0.9) 8.4% -0.16[-1.05,0.73]

   

Total *** 226   213   100% 0[-0.27,0.28]

Heterogeneity: Tau2=0.03; Chi2=5.05, df=3(P=0.17); I2=40.59%  

Test for overall effect: Z=0.02(P=0.98)  

Internet-based 52.5-5 -2.5 0 Control

 
 

Comparison 3.   HDL cholesterol

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

Statistical method Effect size

1 HDL Cholesterol 4 437 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.06, 0.07]

 
 

Analysis 3.1.   Comparison 3 HDL cholesterol, Outcome 1 HDL Cholesterol.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Frederix 2015 32 0.1 (0.2) 34 0.1 (0.4) 19.05% 0.05[-0.1,0.2]

Varnfield 2014 31 -0 (0.4) 13 -0 (0.2) 13.85% -0.02[-0.19,0.15]

Vernooij 2012 155 0.1 (0.4) 159 0.1 (0.4) 64.9% 0[-0.08,0.08]

Zutz 2007 8 0.1 (0.4) 5 0.1 (0.4) 2.2% 0.03[-0.4,0.46]

   

Total *** 226   211   100% 0.01[-0.06,0.07]

Heterogeneity: Tau2=0; Chi2=0.46, df=3(P=0.93); I2=0%  

Test for overall effect: Z=0.23(P=0.82)  

Control 52.5-5 -2.5 0 Internet-based
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Comparison 4.   LDL cholesterol

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

Statistical method Effect size

1 LDL Cholesterol 4   Mean Difference (IV, Random, 95% CI) Totals not selected

 
 

Analysis 4.1.   Comparison 4 LDL cholesterol, Outcome 1 LDL Cholesterol.

Study or subgroup Experimental Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Frederix 2015 32 0.2 (0.5) 34 0.1 (0.6) 0.11[-0.16,0.38]

Varnfield 2014 31 -0.1 (0.8) 13 -0.4 (0.8) 0.26[-0.24,0.76]

Vernooij 2012 155 -0.5 (0.8) 159 -0.1 (0.9) -0.4[-0.59,-0.21]

Zutz 2007 8 -0.3 (0.5) 5 0.2 (0.7) -0.5[-1.19,0.19]

Internet-based 52.5-5 -2.5 0 Control

 
 

Comparison 5.   Triglycerides

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Triglycerides 4 439 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.17, 0.19]

 
 

Analysis 5.1.   Comparison 5 Triglycerides, Outcome 1 Triglycerides.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Frederix 2015 32 -0.2 (0.6) 34 -0 (0.7) 29.83% -0.16[-0.49,0.17]

Varnfield 2014 31 -0.2 (0.8) 15 -0.5 (1) 9.72% 0.32[-0.26,0.9]

Vernooij 2012 155 -0.2 (1.2) 159 -0.3 (1) 54.62% 0.1[-0.14,0.34]

Zutz 2007 8 -0.5 (0.4) 5 -0 (0.8) 5.83% -0.48[-1.22,0.26]

   

Total *** 226   213   100% 0.01[-0.17,0.19]

Heterogeneity: Tau2=0; Chi2=4.34, df=3(P=0.23); I2=30.93%  

Test for overall effect: Z=0.11(P=0.91)  

Internet-based 52.5-5 -2.5 0 Control

 
 

Comparison 6.   Systolic blood pressure

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

Statistical method Effect size

1 Systolic Blood Pressure 5   Mean Difference (IV, Fixed, 95% CI) Totals not selected
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Analysis 6.1.   Comparison 6 Systolic blood pressure, Outcome 1 Systolic Blood Pressure.

Study or subgroup Experimental Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Devi 2014 35 -1.1 (15.1) 36 -4.5 (18.2) 3.43[-4.34,11.2]

Maddison 2014 75 4.8 (16.7) 78 0.3 (15.7) 4.48[-0.65,9.61]

Varnfield 2014 46 -2.8 (16.8) 26 0.4 (14.7) -3.2[-10.66,4.26]

Vernooij 2012 155 -3 (17.5) 159 2 (18.5) -5[-8.99,-1.01]

Zutz 2007 8 4 (23.4) 5 -4 (8) 8[-9.65,25.65]

Internet-based 4020-40 -20 0 Control

 
 

Comparison 7.   Diastolic blood pressure

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

Statistical method Effect size

1 Diastolic Blood Pressure 5   Mean Difference (IV, Fixed, 95% CI) Totals not selected

 
 

Analysis 7.1.   Comparison 7 Diastolic blood pressure, Outcome 1 Diastolic Blood Pressure.

Study or subgroup Experimental Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Devi 2014 34 -1.5 (10) 36 -1.3 (12.3) -0.14[-5.37,5.09]

Maddison 2014 75 1.2 (9.6) 78 -1.7 (10.1) 2.96[-0.16,6.08]

Varnfield 2014 46 -2.5 (8.8) 26 1.4 (8.7) -3.9[-8.1,0.3]

Vernooij 2012 155 -1 (9.5) 159 1 (10) -2[-4.16,0.16]

Zutz 2007 8 -1 (11.1) 5 -4 (7.6) 3[-7.17,13.17]

Internet-based 4020-40 -20 0 Control

 

 

A P P E N D I C E S

Appendix 1. Search strategy

CENTRAL

#1MeSH descriptor: [Myocardial Ischemia] explode all trees
#2MeSH descriptor: [Coronary Artery Bypass] explode all trees
#3coronary near/2 disease*
#4isch?emi* next heart
#5myocard* next isch?emi*
#6myocard* next infarct*
#7heart next infarct*
#8coronary next thrombo*
#9coronary near/3 angioplast*
#10angina*
#11coronary next bypass*
#12CABG
#13PTCA
#14MeSH descriptor: [Angioplasty, Balloon, Coronary] this term only
#15coronary next arter?oscleros
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#16#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 or #15
#17MeSH descriptor: [Computer Systems] explode all trees
#18computer*
#19microcomputer*
#20laptop*
#21ipad*
#22pc
#23internet*
#24local next area next network*
#25lan
#26world next wide next web
#27www:ti,ab
#28web*:ti,ab
#29worldwide next web
#30website*:ti,ab
#31MeSH descriptor: [Medical Informatics] this term only
#32health next information next technolog*
#33medical next information next science*
#34(medical or clinical or health) near/2 informatics
#35MeSH descriptor: [Telemedicine] this term only
#36telemedicine
#37tele next medicine
#38tele next health*
#39telehealth*
#40MeSH descriptor: [Educational Technology] this term only
#41education* near/4 technolog*
#42MeSH descriptor: [SoTware] this term only
#43soTware*
#44MeSH descriptor: [SoTware Design] this term only
#45MeSH descriptor: [Telecommunications] this term only
#46MeSH descriptor: [Computer-Assisted Instruction] this term only
#47MeSH descriptor: [Public Health Informatics] this term only
#48MeSH descriptor: [User-Computer Interface] this term only
#49MeSH descriptor: [Telephone] explode all trees
#50phone*
#51telephone*:ti,ab
#52MeSH descriptor: [Wireless Technology] this term only
#53wireless
#54MeSH descriptor: [Electronic Mail] this term only
#55electronic next mail*
#56e-mail*:ti,ab
#57email*:ti,ab
#58e-health
#59electronic next health
#60ehealth
#61online:ti,ab
#62on-line
#63chat next room*
#64chatroom*
#65blog*
#66web next log*
#67weblog*
#68bulletin next board*
#69bulletinboard*
#70messageboard*
#71message next board*
#72interactive near/5 (health or medic*)
#73MeSH descriptor: [Consumer Health Information] this term only
#74twitter
#75tweet*
#76facebook
#77yahoo:ti,ab
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#78skype
#79youtube
#80itunes
#81mp3*
#82podcast*
#83iphone*
#84(app or application) near/10 (internet or online or web*)
#85#17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26
#86#27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36
#87#37 or #38 or #39 or #40 or #41 or #42 or #43 or #44 or #45 or #46
#88#47 or #48 or #49 or #50 or #51 or #52 or #53 or #54 or #55 or #56
#89#57 or #58 or #59 or #60 or #61 or #62 or #63 or #64 or #65 or #66
#90#67 or #68 or #69 or #70 or #71 or #72 or #73 or #74 or #75 or #76
#91#77 or #78 or #79 or #80 or #81 or #82 or #83 or #84
#92#85 or #86 or #87 or #88 or #89 or #90 or #91
#93#16 and #92

MEDLINE (OVID)

1. exp Myocardial Ischemia/
2. exp Coronary Artery Bypass/
3. (coronary adj2 disease*).tw.
4. isch?emi* heart.tw.
5. myocard* isch?emi*.tw.
6. myocard* infarct*.tw.
7. heart infarct*.tw.
8. coronary thrombo*.tw.
9. (coronary adj3 angioplast*).tw.
10. angina*.tw.
11. coronary bypass*.tw.
12. CABG.tw.
13. PTCA.tw.
14. Angioplasty, Balloon, Coronary/
15. coronary arter?oscleros*.tw.
16. or/1-15
17. exp Computer Systems/
18. computer*.tw.
19. microcomputer*.tw.
20. laptop*.tw.
21. ipad*.tw.
22. pc.tw.
23. internet*.tw.
24. local area network*.tw.
25. lan.tw.
26. world wide web.tw.
27. www.tw.
28. web*.tw.
29. worldwide web.tw.
30. website*.tw.
31. Medical Informatics/
32. health information technolog*.tw.
33. medical information science*.tw.
34. ((medical or clinical or health) adj2 informatics).tw.
35. Telemedicine/
36. telemedicine.tw.
37. tele medicine.tw.
38. tele health*.tw.
39. telehealth*.tw.
40. Educational Technology/
41. (education* adj4 technolog*).tw.
42. SoTware/
43. soTware*.tw.
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44. SoTware Design/
45. Telecommunications/
46. Computer-Assisted Instruction/
47. Public Health Informatics/
48. user-computer interface/
49. exp Telephone/
50. phone*.tw.
51. telephone*.tw.
52. Wireless Technology/
53. wireless.tw.
54. Electronic Mail/
55. electronic mail*.tw.
56. e-mail*.tw.
57. email*.tw.
58. e-health.tw.
59. electronic health.tw.
60. ehealth.tw.
61. online.tw.
62. on-line.tw.
63. chat room*.tw.
64. chatroom*.tw.
65. blog*.tw.
66. web log*.tw.
67. weblog*.tw.
68. bulletin board*.tw.
69. bulletinboard*.tw.
70. messageboard*.tw.
71. message board*.tw.
72. (interactive adj5 (health or medic*)).tw.
73. Consumer Health Information/
74. twitter.tw.
75. tweet*.tw.
76. facebook.tw.
77. yahoo.tw.
78. skype.tw.
79. youtube.tw.
80. itunes.tw.
81. mp3*.tw.
82. podcast*.tw.
83. iphone*.tw.
84. ((app or application) adj10 (internet or online or web*)).tw.
85. or/17-84
86. 16 and 85
87. randomized controlled trial.pt.
88. controlled clinical trial.pt.
89. randomized.ab.
90. placebo.ab.
91. clinical trials as topic.sh.
92. randomly.ab.
93. trial.ti.
94. 87 or 88 or 89 or 90 or 91 or 92 or 93
95. exp animals/ not humans.sh.
96. 94 not 95
97. 86 and 96

EMBASE OVID

1. heart muscle ischemia/
2. coronary artery bypass graT/
3. (coronary adj2 disease*).tw.
4. isch?emi* heart.tw.
5. myocard* isch?emi*.tw.
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6. myocard* infarct*.tw.
7. heart infarct*.tw.
8. coronary thrombo*.tw.
9. (coronary adj3 angioplast*).tw.
10. angina*.tw.
11. coronary bypass*.tw.
12. CABG.tw.
13. PTCA.tw.
14. transluminal coronary angioplasty/
15. coronary arter?oscleros*.tw.
16. or/1-15
17. exp mass communication/
18. exp computer/
19. computer interface/
20. computer*.tw.
21. microcomputer*.tw.
22. laptop*.tw.
23. ipad*.tw.
24. pc.tw.
25. internet*.tw.
26. local area network*.tw.
27. lan.tw.
28. world wide web.tw.
29. www.tw.
30. web*.tw.
31. worldwide web.tw.
32. website*.tw.
33. medical informatics/
34. health information technolog*.tw.
35. medical information science*.tw.
36. ((medical or clinical or health) adj2 informatics).tw.
37. educational technology/
38. (education* adj4 technolog*).tw.
39. exp computer program/
40. soTware*.tw.
41. patient education/
42. phone*.tw.
43. telephone*.tw.
44. wireless.tw.
45. electronic mail*.tw.
46. e-mail*.tw.
47. email*.tw.
48. exp telehealth/
49. e-health.tw.
50. electronic health.tw.
51. ehealth.tw.
52. online system/
53. online.tw.
54. on-line.tw.
55. chat room*.tw.
56. chatroom*.tw.
57. blog*.tw.
58. web log*.tw.
59. weblog*.tw.
60. electronic bulletin board/
61. bulletin board*.tw.
62. bulletinboard*.tw.
63. messageboard*.tw.
64. message board*.tw.
65. (interactive adj5 (health or medic*)).tw.
66. consumer health information/
67. twitter.tw.
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68. tweet*.tw.
69. facebook.tw.
70. yahoo.tw.
71. skype.tw.
72. youtube.tw.
73. itunes.tw.
74. mp3*.tw.
75. podcast*.tw.
76. iphone*.tw.
77. ((app or application) adj10 (internet or online or web*)).tw.
78. or/17-77
79. 16 and 78
80. random$.tw.
81. factorial$.tw.
82. crossover$.tw.
83. cross over$.tw.
84. cross-over$.tw.
85. placebo$.tw.
86. (doubl$ adj blind$).tw.
87. (singl$ adj blind$).tw.
88. assign$.tw.
89. allocat$.tw.
90. volunteer$.tw.
91. crossover procedure/
92. double blind procedure/
93. randomized controlled trial/
94. single blind procedure/
95. 80 or 81 or 82 or 83 or 84 or 85 or 86 or 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94
96. (animal/ or nonhuman/) not human/
97. 95 not 96
98. 79 and 97

PsycINFO

1. ischemia/
2. heart surgery/
3. exp heart disorders/
4. (coronary adj2 disease*).tw.
5. isch?emi* heart.tw.
6. myocard* isch?emi*.tw.
7. myocard* infarct*.tw.
8. heart infarct*.tw.
9. coronary thrombo*.tw.
10. (coronary adj3 angioplast*).tw.
11. angina*.tw.
12. coronary bypass*.tw.
13. CABG.tw.
14. PTCA.tw.
15. coronary arter?oscleros*.tw.
16. or/1-15
17. exp computers/
18. computer*.tw.
19. microcomputer*.tw.
20. laptop*.tw.
21. ipad*.tw.
22. pc.tw.
23. internet/
24. internet*.tw.
25. local area network*.tw.
26. lan.tw.
27. world wide web.tw.
28. www.tw.
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29. web*.tw.
30. worldwide web.tw.
31. website*.tw.
32. websites/
33. information technology/
34. health knowledge/
35. health information technolog*.tw.
36. medical information science*.tw.
37. ((medical or clinical or health) adj2 informatics).tw.
38. telemedicine/
39. telemedicine.tw.
40. tele medicine.tw.
41. tele health*.tw.
42. telehealth*.tw.
43. technology/
44. (education* adj4 technolog*).tw.
45. computer soTware/
46. exp computer applications/
47. soTware*.tw.
48. exp communications media/
49. computer assisted instruction/
50. exp human computer interaction/
51. phone*.tw.
52. telephone*.tw.
53. wireless.tw.
54. exp Electronic Communication/
55. electronic mail*.tw.
56. e-mail*.tw.
57. email*.tw.
58. e-health.tw.
59. electronic health.tw.
60. ehealth.tw.
61. online social networks/
62. online.tw.
63. on-line.tw.
64. chat room*.tw.
65. chatroom*.tw.
66. blog*.tw.
67. web log*.tw.
68. weblog*.tw.
69. bulletin board*.tw.
70. bulletinboard*.tw.
71. messageboard*.tw.
72. message board*.tw.
73. (interactive adj5 (health or medic*)).tw.
74. health promotion/
75. health education/
76. twitter.tw.
77. tweet*.tw.
78. facebook.tw.
79. yahoo.tw.
80. skype.tw.
81. youtube.tw.
82. itunes.tw.
83. mp3*.tw.
84. podcast*.tw.
85. iphone*.tw.
86. ((app or application) adj10 (internet or online or web*)).tw.
87. exp instructional media/
88. or/17-87
89. 16 and 88
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CINAHL

S42 S24 and S41
S41 S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or S33 or S34 or S35 or S36 or S37 or S38 or S39 or S40
S40 (TI crossover* OR cross-over*) OR (AB crossover* OR cross-over*)
S39 (TI volunteer*) OR (AB volunteer*)
S38 (MH "Crossover Design")
S37 (TI allocat*) OR (AB allocat*)
S36 (TI control*) OR (AB control*)
S35 (TI assign*) OR (AB assign*)
S34 (TI placebo*) OR (AB placebo*)
S33 (MH "Placebos")
S32 (TI random*) OR (AB random*)
S31 (TI doubl* N1 mask*) OR (AB doubl* N1 mask*)
S30 (TI singl* N1 mask*) OR (AB singl* N1 mask*)
S29 (TI doubl* N1 blind*) OR (AB doubl* N1 blind*)
S28 (TI singl* blind*) OR (AB singl* blind*)
S27 PT clinical trial
S26 (MH "Clinical Trials+")
S25 (TI clinic* trial*) OR (AB clinic* trial*)
S24 S11 and S23
S23 S12 or S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21 or S22
S22 (TI interactive N3 health OR interactive N3 medic*) OR (AB interactive N3 health OR interactive N3 medic*)
S21 (TI bulletin board* OR bulletinboard* OR messageboard* or message board*) OR (AB bulletin board* OR bulletinboard* OR
messageboard* or message board*)
S20 (TI online OR on-line Or on line OR chat room* OR chatroom* OR blog* OR web log* OR weblog*) OR (AB online OR on-line Or on line
OR chat room* OR chatroom* OR blog* OR web log* OR weblog*)
S19 (TI electronic health* OR ehealth OR e-health OR e health) OR (AB electronic health* OR ehealth OR e-health OR e health)
S18 (TI electronic mail* OR email* OR e-mail* OR e mail*) OR (AB electronic mail* OR email* OR e-mail* OR e mail*)
S17 (TI soTware* OR phone* OR telephone* OR wireless) OR (AB soTware* OR phone* OR telephone* OR wireless) OR (MH "Computers
and Computerization+")
S16 (TI education* N2 technolog*) OR (AB education* N2 technolog*) OR (MH "Educational Technology")
S15 (TI telemedicine OR telehealth*) OR (AB telemedicine OR telehealth*)
S14 (TI health* N5 inform* OR medic* N5 inform OR clinical N5 inform*) OR (AB health* N5 inform* OR medic* N5 inform OR clinical N5
inform*) OR (MH "Health Informatics+")
S13 (TI internet* OR network* OR www OR web* OR website*) OR (AB internet* OR network* OR www OR web* OR website*) OR (MH
"Telecommunications+")
S12 (TI computer* or microcomputer* or laptop* or ipad* or pc) OR (AB computer* or microcomputer* or laptop* or ipad* or pc) OR (MH
"Communications SoTware+") OR (MH "Computer Assisted Instruction") OR (MH "User-Computer Interface")
S11 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10
S10 (TI coronary arter#oscleros*) OR (AB coronary arter#oscleros*)
S9 (TI coronary bypass* OR CABG OR PTCA) OR (AB coronary bypass* OR CABG OR PTCA) OR (MH "Coronary Artery Bypass")
S8 (TI angina*) OR (AB angina*)
S7 (TI coronary N3 angioplast*) OR (AB coronary N3 angioplast*) OR (MH "Angioplasty, Transluminal, Percutaneous Coronary")
S6 (TI coronary thrombo*) OR (AB coronary thrombo*)
S5 (TI heart infarct*) OR (AB heart infarct*)
S4 (TI myocard* infarct*) OR (AB myocard* infarct*)
S3 (TI myocard* isch#emi*) OR (AB myocard* isch#emi*) OR (MH "Myocardial Ischemia+")
S2 (TI isch#emi* heart) OR (AB isch#emic* heart)
S1 (TI coronary N3 disease*) OR (AB coronary N3 disease*)

Web of Science – SCI-EXPANDED, SSCI, CPCI-S

RCT filter terms adapted from Cochrane RCT filter used for MEDLINE/EMBASE strategy.

#29 #28 AND #27
#28 TS=(random* or blind* or allocat* or assign* or trial* or placebo* or crossover* or cross-over*)
#27 #26 AND #12
#26 #25 OR #24 OR #23 OR #22 OR #21 OR #20 OR #19 OR #18 OR #17 OR #16 OR #15 OR #14 OR #13
#25 TS=(interactive SAME (health or medic*))
#24 TS=("bulletin board*" OR bulletinboard* OR messageboard* or "message board*")
#23 TS=(online OR on-line Or "on line" OR "chat room*" OR chatroom* OR blog* OR "web log*" OR weblog*)
#22 TS=("electronic health*" OR ehealth OR e-health OR "e health")
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#21 TS=("electronic mail*" OR email* OR e-mail* OR "e mail*")
#20 TS=wireless
#19 TS=(phone* OR telephone*)
#18 TS=soTware*
#17 TS=(education* SAME technolog*)
#16 TS=(telemedicine OR telehealth*)
#15 TS=((health* OR medic* OR clinical) SAME inform*)
#14 TS=(internet* OR network* OR www OR web* OR website*)
#13 TS=(computer* or microcomputer* or laptop* or ipad* or pc)
#12 #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1
#11 TS=("coronary arteroscleros*" OR "coronary arterioscleros*")
#10 TS=(CABG OR PTCA)
#9 TS="coronary bypass*"
#8 TS=angina*
#7 TS=(coronary SAME angioplast*)
#6 TS="coronary thrombo*"
#5 TS="heart infarct*"
#4 TS="myocard* infarct*"
#3 TS=("myocard* ischemi*" OR "myocard* ischaemi*")
#2 TS=("ischemi* heart" OR "ischaemi* heart")
#1 TS=(coronary SAME disease*)

C O N T R I B U T I O N S   O F   A U T H O R S

RD: draTing the protocol, selecting studies for inclusion, extracting data from relevant studies, judging trial risk of bias, providing input for
the meta-analysis, interpreting the findings, and draTing the final review.

SS: draTing the protocol, selecting studies for inclusion, extracting data from relevant studies, judging trial risk of bias, interpreting the
findings, and draTing the final review.

JP: draTing the protocol, developing the search strategy, judging trial risk of bias, interpreting the findings, and draTing the final review.

EF: selecting studies for inclusion, extracting data from relevant studies, and judging trial risk of bias.

EI: selecting studies for inclusion and extracting data from relevant studies.

KR: draTing the protocol, developing the search strategy, selecting studies for inclusion, extracting data from relevant studies, leading on
the meta-analysis, judging trial risk of bias, interpreting the findings, and draTing the final review.

D E C L A R A T I O N S   O F   I N T E R E S T

RD: RD is also an author of one of the included trials (Devi 2014).
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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

We planned to search Google Scholar. However, this was not done due to limited resources.

We intended where possible to examine the intensity of secondary prevention measures in the comparison group compared to that in the
experimental group, but there were insuBicient trials included for us to do this.

We also intended to conduct sensitivity analyses excluding studies of low methodological quality and to produce funnel plots and tests of
asymmetry to assess possible publication bias (Egger 1997), but again the number of included trials was insuBicient for us to do this. We
will address this in future updates of this review when further evidence accrues.

We used the GRADE methodology to assess the quality of evidence and included 'Summary of findings' tables, although this was not
specified in the protocol.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Internet;  *Life Style;  Coronary Artery Disease  [*prevention & control]  [rehabilitation];  Diet;  Exercise;  Quality of Life;  Randomized
Controlled Trials as Topic;  Risk Reduction Behavior;  Secondary Prevention  [*methods]

MeSH check words

Aged; Humans; Middle Aged
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