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Abstract
Background:Growing interest on the effects of telemonitoring on patients with chronic heart failure (CHF) has led to a rise in the
number of trials addressing the same or very similar research questions with a concomitant increase in discordant findings.
Therefore, we conducted a protocol for systematic review and meta-analysis to compare the effects of different telemonitoring
strategies on clinical outcomes in patients with CHF.

Methods: Two individual researchers conducted the platform searches on the PubMed, Cochrane Library, and Embase
databases from inception to February 2022. Literature retrieving was carried out through a combined searching of subject terms
(“MeSH” on PubMed and “Emtree” on “Embase”) and free terms on the platforms of PubMed and Embase, and through keywords
searching on platform of Cochrane Library. Systematic review and meta-analysis of the data will be performed in STATA13.0
software according to the Preferred Reporting Items of Systematic Reviews and Meta-Analysis (PRISMA) guidelines. Two authors
independently performed the literature searching, data extraction, and quality evaluation. Risk of bias was assessed using the
Cochrane Risk of Bias Tool for randomized controlled trials (RCTs).

Results: The results will be submitted to a peer-reviewed journal.

Conclusion: This meta-analysis will provide a comprehensive analysis and synthesis that can be used as an evidence map to
inform practitioners and policy makers about the effectiveness of telemonitoring interventions for patients with CHF.

Abbreviations: CHF = chronic heart failure, CI = confidence interval, GRADE = Grading of Recommendations Assessment,
Development, and Evaluation, MD = mean difference, RCT = randomized controlled trial, RR = risk ratio.
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1. Introduction

Chronic heart failure (CHF) is a common problem that is
associated with a significant clinical and financial burden.[1,2]

Indeed, individuals who experience CHF have higher rates of
morbidity and mortality, as well as reduced quality of life.[3]

From an economic perspective, estimates from the USA indicate
that the cost associated with treating CHF was in excess of 70
billion per year in recent times.[4] With the increase in aging
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populations worldwide, CHF will remain a significant problem
for the foreseeable future, one that will require a concerted effort
to optimize management strategies, improve clinical outcomes,
and minimize the associated economic burden.
Telemonitoring has been extensively studied as an innovative

approach to enable care providers to remotely monitor patients
at home and provide timely intervention in the event of clinical
deterioration.[5,6] However, the outcomes from individual
randomized controlled trials (RCTs) are heterogeneous, with
nonsignificant effects obtained in several large and well-designed
RCTs.[7,8] Owing to these mixed outcomes, the use of
telemonitoring in CHF care has been questioned and has not
yet been embraced in clinical recommendations.
Mixed outcomes in telemonitoring studies have been

attributed to insufficient support from cardiologists, unsatisfac-
tory patient compliance, low predictive power for clinical
deterioration, and improvements in usual care. However, these
findings were limited to narrative analyses of individual
telemonitoring studies. Several reviews have evaluated specific
approaches to CHF care, including structured telephone,
videophone, and interactive voice response devices[9]; education
alone; pharmacist interventions; and clinical support by various
care providers.[10,11] These reviews provide valuable insight into
the effectiveness of specific types of interventions, but do not
explain the mixed outcomes across telemonitoring interventions
involving different components of care. Therefore, we conducted
a protocol for systematic review and meta-analysis to compare
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the effects of different telemonitoring strategies on clinical
outcomes in patients with CHF.
2. Methods

2.1. Protocol register

This protocol of systematic review and meta-analysis has been
drafted under the guidance of the preferred reporting items for
systematic reviews and meta-analyses protocols.[12] It has been
registered on open science framework (Registration number:
10.17605/OSF.IO/AWS5C). Ethical approval is not required for
this study, as it relies on secondary data.
2.2. Search strategy

Two individual researchers conducted the platform searches on
the PubMed, Cochrane Library, and Embase databases from
inception to February 2022. Literature retrieving was carried out
through a combined searching of subject terms (“MeSH” on
PubMed and “Emtree” on “Embase”) and free terms on the
platforms of PubMed and Embase, and through keywords
searching on platform of Cochrane Library. References within
included articles were reviewed to include articles that were not
included within our literature search. The key terms used for the
search were “telemonitoring,” “chronic heart failure,” and
“randomize controlled trial.”
2.3. Inclusion and exclusion criteria

The study will be selected according to the following criteria:
(1) Participants: adult patients with a diagnosis of CHF;
(2) Intervention measures: the experimental group received

telemonitoring strategies;
(3) Control group: the control group only received the usual

care;
(4) Outcomes: primary outcomes were all-cause mortality or

all-cause hospitalization; secondary outcomes were medical cost
and adverse events;
(5) Study type: RCTs.
Articles with no assessment of outcomes mentioned above or

no comparison of 2 groups were not included into meta-analysis.
Duplicate reports and conference abstracts were excluded.
Retrospective studies, letters, case reports or series, biochemical
trials, and reviews were also eliminated.

2.4. Data extraction

The 2 authors extracted valid data from the included original
literature and reviewed the data extracted by each other for
accuracy. The data extracted from the studies included title,
published year, authors, country, study design, sample size, sex
distribution, the type of interventions, and duration of follow-
up. Differences and disagreements were settled by discussion; the
third authors were consulted if they cannot reach an agreement.
2.5. Risk of bias assessment

The methodological qualities of the included studies were
assessed independently by the 2 reviewers according to the
Cochrane Collaboration’s bias evaluation criteria.[13] Its specific
contents include the following 6 aspects: the generation of
random methods, the allocation of hidden methods, blind
2

methods, lost follow-up and withdrawal, selective reporting
results, and other biases. Grading of Recommendations
Assessment, Development, and Evaluation (GRADE)[14] was
used to assess the quality of evidence, which was classified as
high, moderate, low, or very low. Assessments included the risk
of bias, inconsistency, indirectness, impreciseness, and other
considerations.
2.6. Statistical analysis

Two researchers respectively entered the data into the
STATA13.0 software. Mean differences (MDs) with a 95%
confidence interval (95% CI) were calculated to assess the effect
size for continuous outcome data. Risk ratio (RR) with a 95%CI
were used as effect size for dichotomous data. Inverse variance
method and Mantel-Haenszel analysis method were used for
continuous variables and dichotomous variables, respectively.
The heterogeneity among the trials was assessed for significance
with Q and quantified with I2. Statistically significant was set at
the P value < .10. If the studies were homogeneous or the
statistical heterogeneity was low, we used the fixed effect-model,
although random-effects model was applied when the statistical
heterogeneity was moderate or high.
3. Discussion

With the rapid development and use of technology, remote
patient monitoring, telemonitoring in particular, has become
increasingly attractive in the care of ambulatory patients with
chronic diseases.[15,16] It offers the promise of frequent review of
patients at risk of CHF decompensation while overcoming
potential geographical obstacles, and potentially reducing the
burden on CHF clinics. Theoretically, CHF hospitalizations
could be averted by acting on monitored physiological data
before decompensation occurs.[17] The extant literature contains
published results from numerous trials investigating the clinical,
structural, behavioral, or economic effects of telemonitoring
interventions on patients with CHF. However, the evidence
based on the utility of telehealth systems to support the
management of CHF is inconclusive.
This meta-analysis will provide a comprehensive analysis and

synthesis that can be used as an evidence map to inform
practitioners and policy makers about the effectiveness of
telemonitoring interventions for patients with CHF. Future
studies should consider clinical diversity by including subgroup
meta-analyses or performing meta-regression, as opposed to
pooled meta-analyses.
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