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Abstract: Objectives: To evaluate the effectiveness of telemonitoring on clinical outcomes in adult patients with heart
failure, with an emphasis on treatment adherence, mortality, and hospital readmission, through a systematic review
and meta-analysis of randomized clinical trials. Methods: This is a systematic review protocol developed in accor-
dance with the recommendations of the Cochrane Handbook for Systematic Reviews of Interventions and reported
following the PRISMA-P guidelines. The protocol was registered on the PROSPERO platform (CRD420251181047).
Randomized clinical trials evaluating telemonitoring interventions in adults with heart failure and reduced (HFrEF)
or preserved (HFpEF) left ventricular ejection fraction will be included. Searches will be conducted in the MED-
LINE (PubMed), Cochrane CENTRAL, Embase, Scopus, Web of Science, LILACS, CINAHL, and PsycINFO databases,
without language or publication date restrictions. Two independent reviewers will perform study selection, data
extraction, and risk of bias assessment using the RoB 2.0 tool. The certainty of evidence will be assessed using
the GRADE approach. When appropriate, data will be synthesized through meta-analysis using a random-effects
model. Results: This systematic review is expected to compile and synthesize the best available evidence regarding
the effectiveness of telemonitoring in patients with heart failure, identifying its impact on treatment adherence,
mortality, and hospital readmission. It is also expected to identify which telemonitoring modalities and interven-
tion components are associated with better clinical outcomes, as well as to highlight existing gaps in the scientific
literature. Conclusions: The findings of this review may provide robust evidence to support evidence-based clinical
practice, inform decision-making in digital health, and guide the development and implementation of technologies
aimed at cardiovascular care. Furthermore, this study is expected to contribute to the optimization of heart failure
management and to the strengthening of more efficient and patient-centered models of care.
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Introduction tic regimens and continuous health self-man-
agement [3, 4].

Heart failure (HF) is one of the leading causes

of morbidity and mortality worldwide. HF af-
fects more than 64 million people globally,
highlighting its growing epidemiological rele-
vance [1]. In Brazil, prevalence remains around
2% of the adult population, with an estimated
240,000 new cases annually, an increase driv-
en by population aging [2]. The disease ne-
gatively impacts important clinical outcomes,
such as self-care, quality of life, mortality, and
rehospitalizations, mainly due to low treatment
adherence, which involves complex therapeu-

Despite therapeutic advances, the manage-
ment of these patients still presents challeng-
es related to pharmacological treatment, ad-
herence to self-care measures, and continu-
ous follow-up.

The main challenges in the treatment of heart
failure (HF) include the high frequency of clini-
cal decompensation and hospital readmis-
sions, particularly among patients with multiple
comorbidities and clinical frailty. Furthermore,
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the prescription of complex therapeutic regi-
mens, often involving multiple medications,
hinders treatment adherence. Another relevant
issue is the difficulty in the early identification
of signs of clinical deterioration. In addition,
limited access to continuous specialized fo-
llow-up and frequent monitoring of symptoms,
body weight, blood pressure, and medication
adherence remains a significant barrier. Stu-
dies have shown that maintaining optimized
therapy and adequate self-care continues to
be one of the major challenges in contempora-
ry clinical practice [5].

Poor treatment adherence is multifactorial and
associated with clinical, social, economic, and
behavioral factors. Among the main contribut-
ing factors, it is important to highlight the com-
plexity of therapeutic regimens, polypharmacy,
adverse drug effects, cognitive impairment,
and limited understanding of medical recom-
mendations. Other psychosocial factors, such
as depression, social isolation, low income, and
insufficient family support, also negatively in-
fluence adherence. Evidence further indicates
that many patients have limited knowledge
about their condition and difficulty recognizing
early signs of clinical decompensation, thereby
reducing the effectiveness of self-care [6, 7,
30].

HF decompensation is frequently associated
with inadequate adherence to both pharmaco-
logical and non-pharmacological treatment.
In this context, telemonitoring emerges as a
healthcare intervention with an educational
component, enabling remote interventions th-
rough phone calls, text messages, automated
devices, or video monitoring, without requiring
in-person visits. This approach allows continu-
ous follow-up, early detection of signs of de-
compensation, and timely interventions, con-
tributing to reduced hospitalizations and im-
proved quality of life [8, 9, 12].

Despite its potential benefits, previous system-
atic reviews present methodological limita-
tions, such as restricted database searches,
biases in risk of bias assessment, and incon-
sistencies in the presentation of results, in
addition to inconclusive evidence regarding the
effectiveness of telemonitoring, particularly in
relation to treatment adherence [10, 11, 13].
These gaps highlight the need for more rigorous
systematic reviews to comprehensively evalu-
ate the impact of telemonitoring in patients
with HF.
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In light of these gaps, the main objective of this
review is to systematically synthesize the avail-
able evidence in the literature regarding the
effects of telemonitoring on clinical outcomes,
treatment adherence, readmission, and mortal-
ity in patients with HF.

Method
Study design and research question

This is a protocol for a systematic review with
meta-analysis, developed in accordance with
the guidelines of the Cochrane Handbook for
Systematic Reviews of Interventions (Cochrane)
[14]. The report was structured following the
Preferred Reporting Items for Systematic Re-
view and Meta-Analysis Protocols (PRISMA-P)
guidelines [29]. The protocol was prospective-
ly registered in the International Prospective
Register of Systematic Reviews (PROSPERO)
under the number (CRD420251181047).

Eligibility criteria

Eligibility criteria were defined according to the
PICOT strategy (Table 1): Population (P): adults
(= 18 years) diagnosed with heart failure, with
reduced (HFrEF) or preserved (HFpEF) left ven-
tricular ejection fraction, undergoing telemoni-
toring; Intervention (l): telemonitoring conduct-
ed via voice, messages, automated devices,
and/or video; Comparator (C): usual care/no
telemonitoring; Outcomes (O): treatment adher-
ence, mortality, and readmission; Type of study
(T): randomized clinical trials (RCTs) that evalu-
ated the use of telemonitoring (via voice, mes-
sages, automated devices, or video) focusing
on the outcomes of treatment adherence, mor-
tality, or rehospitalization.

Based on this strategy, the review addresses
the following research question: What is the
effect of telemonitoring on the clinical out-
comes of treatment adherence, readmission,
and mortality in patients with HF?

Exclusion criteria

Studies will be excluded if they: (1) are not ran-
domized clinical trials, including observational
studies, case reports, narrative or systematic
reviews, editorials, and quasi-experimental
studies without randomization; (2) use tele-
monitoring exclusively for diagnostic purpos-
es, cardiac rehabilitation, or health education,
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Table 1. Description of the PICOT strategy

Element (PICOT) Description

Population

Adults (= 18 years) diagnosed with heart failure, with reduced (HFrEF) or preserved (HFpEF)

left ventricular ejection fraction, undergoing telemonitoring.

Intervention

Telemonitoring delivered via voice calls, text messages, automated devices, and/or video.

Comparator Usual care.
Outcomes Treatment adherence, mortality, and readmission.
Study design Randomized controlled trials.

Note: PICOT: Population, Intervention, Comparator, Outcomes, Study design.

without structured clinical follow-up by a heal-
thcare professional; (3) employ invasive or
implantable cardiac monitoring devices as the
main intervention; (4) do not include a control
group for comparison; (5) do not report at least
one of the outcomes of interest (treatment
adherence, mortality, or hospital readmission).

When multiple publications refer to the same
trial or dataset, the publication with the largest
sample size or the longest follow-up period will
be included, and the others will be recorded as
linked references. Authors of studies with insuf-
ficient data for meta-analysis will be contacted
by email. In the absence of a response within
four weeks, such studies will be retained in the
qualitative synthesis and excluded from the
meta-analysis.

Information sources and search strategy

The search will be conducted in the follow-
ing databases: MEDLINE (PubMed), Cochrane
Central Register of Controlled Trials, Embase,
Scopus, Web of Science, LILACS (BVS), Psy-
chological Information Database (PsycINFO),
and CINAHL. Controlled descriptors (MeSH and
DeCS) and free-text terms related to heart fail-
ure, telemonitoring, treatment adherence, mor-
tality, and hospital readmission will be used,
combined with Boolean operators (AND/OR).
The reference lists of included studies will also
be manually screened to identify additional
studies. No restrictions will be applied regard-
ing language or publication period. The com-
plete search strategies for each database will
be provided in tabular form (Table 2).

Study selection

The retrieved records will be exported to
EndNote software for duplicate removal and
subsequently imported into the Rayyan plat-
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form for screening [15, 28]. Two independent
reviewers will assess titles and abstracts
according to the eligibility criteria. Potentially
relevant studies will undergo full-text review.
Discrepancies will be resolved by consensus
or by consultation with a third reviewer. The
selection process will be presented using a
flow diagram in accordance with the PRISMA
2020 guidelines [29].

Data extraction

Data extraction will be performed indepen-
dently by two reviewers using a standardized
instrument based on the recommendations of
the Cochrane Handbook [11].

The following information will be collected:
publication data (authors, year, country, jour-
nal); methodological characteristics (sample
size, randomization method, allocation con-
cealment, blinding, duration of follow-up, loss-
es); participant characteristics (age, sex, clini-
cal condition, comorbidities, ejection fraction);
intervention characteristics (type of telemoni-
toring, frequency of follow-up, professional in-
volved); and outcomes (instrument used to
measure adherence, mortality rates, and read-
mission rates). When necessary, study authors
will be contacted to obtain additional data.

To characterize the interventions in greater
detail, information regarding the telemonitor-
ing modalities employed in the included stud-
ies will be extracted and classified into four
categories: (1) active or passive voice calls, (2)
automated or interactive text messaging, (3)
automated data collection devices, such as
connected weighing scales, pulse oximeters,
and digital sphygmomanometers, and (4) video
monitoring or teleconsultations. Data regard-
ing the indicators monitored by the interven-
tions will also be collected, including daily body

Am J Cardiovasc Dis 2026;16(4):313-323



Effect of clinical telemonitoring on treatment adherence in patients with heart failure

Table 2. Description of the search strategies

Database

Search strategy

Pubmed

Web of Science

COCHRANE
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“Heart Failure” [Mesh] OR (Cardiac Failure) OR (Heart Decompensation) OR (Decompensation,
Heart) OR (Congestive Heart Failure) OR (Heart Failure, Congestive) OR (Heart Failure, Right-
Sided) OR (Heart Failure, Right Sided) or (Right-Sided Heart Failure) OR (Right Sided Heart
Failure) OR (Heart Failure, Left-Sided) OR (Heart Failure, Left Sided) OR (Left-Sided Heart Fail-
ure) OR (Left Sided Heart Failure) OR (Myocardial Failure) OR “Heart Failure, Systolic” [Mesh]
OR (Heart Failures, Systolic) OR (Systolic Heart Failures) OR (Heart Failure, Reduced Ejection
Fraction) OR (Systolic Heart Failure) AND “Remote Patient Monitoring” [Mesh] OR (Monitor-

ing, Remote Patient) OR (Patient Monitoring, Remote) OR “Telemedicine” [Mesh] OR (Virtual
Medicine) OR (Medicine, Virtual) OR (Tele-Referral) OR (Tele Referral) OR (Tele-Referrals) OR
(Mobile Health) OR (Health, Mobile) OR (mHealth) OR (Telehealth) OR (eHealth) OR (Telecare)
OR (Tele-Care) OR (Tele Care) OR “Telenursing” [Mesh] AND “Treatment Adherence and Compli-
ance” [Mesh] OR (Therapeutic Adherence and Compliance) OR (Treatment Adherence) OR
(Adherence, Treatment) OR (Therapeutic Adherence) OR (Adherence, Therapeutic) OR “Patient
Readmission” [Mesh] OR (Readmission, Patient) OR (Unplanned Readmission) OR (Readmis-
sion, Unplanned) OR (Unplanned Readmissions) OR (Rehospitalization) OR (Rehospitalizations)
OR (Hospital Readmissions) OR (Readmission, Hospital) OR (Readmissions, Hospital) OR
(Hospital Readmission) OR (Unplanned Hospital Readmissions) OR (Hospital Readmissions,
Unplanned) OR (Hospital Readmission, Unplanned) OR (Unplanned Hospital Readmission) OR
(Thirty Day Readmission) OR (Readmission, Thirty Day) OR (Thirty Day Readmissions) OR (30
Day Readmission) OR (30 Day Readmissions) OR “Hospitalization” [Mesh] OR (Hospitaliza-
tions) OR “Mortality” [Mesh] OR (Mortalities) OR (Mortality Rate) OR (Mortality Rates) OR (Rate,
Mortality) OR (Death Rate) OR (Death Rates) OR (Rate, Death) AND randomized controlled
trial[Publication Type] OR (randomized[Title/Abstract] AND controlled[Title/Abstract] AND
trial[Title/Abstract])

TS = (“Heart Failure” OR “Cardiac Failure” OR “Heart Decompensation” OR “Congestive
Heart Failure” OR “Right Sided Heart Failure” OR “Left Sided Heart Failure” OR “Myocardial
Failure” OR “Heart Failure, Systolic” OR “Systolic Heart Failure”) AND TS = (“Remote Patient
Monitoring” OR “Telemedicine” OR “Virtual Medicine” OR “Tele Referral” OR “Mobile Health”
OR mHealth OR Telehealth OR eHealth OR Telecare OR “Tele Care” OR “Telenursing”) AND

TS = (“Treatment Adherence and Compliance” OR “Therapeutic Adherence and Compliance”
OR “Treatment Adherence” OR “Therapeutic Adherence” OR “Mortality” OR “Mortalit*” OR
“Mortality Rate” OR “Death Rate” OR “Patient Readmission” OR “Readmission, Patient” OR
“Unplanned Readmission” OR “Rehospitalization” OR “Rehospitalizations” OR “Hospital Read-
missions” OR “Hospital Readmission” OR “Unplanned Hospital Readmissions” OR “Thirty Day
Readmission” OR “30 Day Readmission” OR “30 Day Readmissions” OR “Hospitalization” OR
“Hospitalizations”) AND TS = (“randomized controlled trial” OR “randomised controlled trial”
OR “randomized clinical trial” OR “randomised clinical trial” OR “randomized trial” OR “ran-
domised trial” OR RCT)

(Heart Failure) OR (Heart Failure, Congestive) OR (Congestive Heart Failure) OR (Cardiac
Failure) OR (Right-Sided Heart Failure) OR (Heart Failure, Right Sided) OR (Right Sided Heart
Failure) OR (Heart Failure, Left Sided) OR (Heart Failure, Left-Sided) OR (Left-Sided Heart
Failure) OR (Left Sided Heart Failure) OR (Myocardial Failure) OR (Heart Decompensation) OR
(Decompensation, Heart) AND (Remote Patient Monitoring) OR (Monitoring, Remote Patient)
OR (Patient Monitoring, Remote) OR (Telemedicine) OR (Telecare) OR (Tele Care) OR (Tele-Care)
OR (Virtual Medicine) OR (Medicine, Virtual) OR (Tele-Referrals) OR (Tele Referral) OR (mHealth)
OR (Health, Mobile) OR (Mobile Health) OR (eHealth) OR (Telehealth) OR (Telenursing) AND
(Treatment Adherence and Compliance) OR (Therapeutic Adherence and Compliance) OR (Ad-
herence, Therapeutic) OR (Therapeutic Adherence) OR (Adherence, Treatment) OR (Treatment
Adherence) OR (Mortality) OR (Death Rate) OR (Mortality Rate) OR (Rate, Mortality) OR (Death
Rates) OR (Mortality Rates) OR (Rate, Death) OR (Mortalities) OR (Patient Readmission) OR
(Thirty Day Readmission) OR (30 Day Readmission) OR (30 Day Readmissions) OR (Thirty Day
Readmissions) OR (Hospital Readmission, Unplanned) OR (Hospital Readmissions, Unplanned)
OR (Hospital Readmissions) OR (Unplanned Hospital Readmissions) OR (Readmissions, Hos-
pital) OR (Hospital Readmission) OR (Readmission, Hospital) OR (Unplanned Readmission) OR
(Rehospitalization) OR (Rehospitalizations) OR (Unplanned Readmissions) OR (Readmission,
Patient) OR (Readmission, Unplanned)
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EMBASE

CINAHL

SCOPUS
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‘heart failure’/exp OR ‘heart failure’ OR ‘cardiac failure’/exp OR ‘cardiac failure’ OR ‘heart de-
compensation’/exp OR ‘heart decompensation’ OR ‘congestive heart failure’/exp OR ‘conges-
tive heart failure’ OR ‘right-sided heart failure’ OR ‘right sided heart failure’/exp OR ‘left-sided
heart failure’ OR ‘left sided heart failure’ OR ‘myocardial failure’/exp OR ‘myocardial failure’ OR
‘systolic heart failure’/exp OR ‘systolic heart failure’ AND ‘telemonitoring’/exp OR ‘telemonitor-
ing’ OR ‘remote patient monitoring’/exp OR ‘remote patient monitoring’ OR ‘telemedicine’/
exp OR ‘telemedicine’ OR ‘virtual medicine’/exp OR ‘virtual medicine’ OR ‘tele referral’ OR
‘mobile health’/exp OR ‘mobile health’ OR ‘mhealth’/exp OR ‘mhealth’ OR ‘telehealth’/exp OR
‘telehealth’ OR ‘ehealth’/exp OR ‘ehealth’ OR ‘telecare’/exp OR ‘telecare’ OR ‘telenursing’/exp
OR ‘e-nursing’

OR ‘electronic nursing’ OR ‘eNursing’ OR ‘tele-nursing’ OR ‘virtual nursing’ OR ‘telenursing’
AND ‘patient compliance’/exp OR ‘patient compliance’ OR ‘treatment adherence and compli-
ance’/exp OR ‘treatment adherence and compliance’ OR ‘therapeutic adherence and compli-
ance’ OR ‘treatment adherence’/exp OR ‘treatment adherence’ OR ‘therapeutic adherence’
OR ‘mortality’/exp OR ‘mortality’ OR ‘mortality rate’/exp OR ‘mortality rate’ OR ‘death rate’/
exp OR ‘death rate’ OR ‘hospital readmission’/exp OR ‘patient readmission’ OR ‘readmission’
OR ‘readmission rate’ OR ‘readmissions’ OR ‘rehospitalization’ OR ‘hospital readmission” AND
‘randomized controlled trial’/de

(MH “Heart Failure”) OR (Chronic Heart Failure) OR (Congestive Heart Failure) OR (Heart Fail-
ure, Chronic) OR (Heart Failure, Congestive) AND (MH “Remote Patient Monitoring”) OR (MH
“Telemedicine”) OR (MH “Telenursing”) OR (Telenursing Care) AND (MH “Patient Compliance”)
OR (Compliance, Patient) OR (Patient Cooperation) OR (Patient Non-Compliance) OR (Patients:
Compliance) OR (Regimen Adherence) OR (MH “Mortality”) OR (Death Rate) OR (Death Rates)
OR (Mortalities) OR (MH “Readmission”) OR (Patient Readmission) OR (Patient Readmissions)
OR (Readmissions) OR (Rehospitalization) OR (Rehospitalizations) AND (MH “Randomized
Controlled Trials”) OR (Clinical Trial, Randomized) OR (Clinical Trials, Controlled, Randomized)
OR (Clinical Trials, Randomized) OR (Controlled Clinical Trials, Randomized) OR (Controlled
Trials, Randomized) OR (Randomised Controlled Trial) OR (Randomised Controlled Trials) OR
(Randomized Clinical Trial) OR (Randomized Clinical Trials) OR (Randomized Controlled Clinical
Trials) OR (Randomized Controlled Trial)

TITLE-ABS-KEY (“heart failure” OR “Heart Failure, Congestive” OR “Congestive Heart Failure”
OR “Cardiac Failure” OR “Right-Sided Heart Failure” OR “Heart Failure, Right Sided” OR “Heart
Failure, Right-Sided” OR “Right Sided Heart Failure” OR “Heart Failure, Left Sided” OR “Heart
Failure, Left-Sided” OR “Left-Sided Heart Failure” OR “Left Sided Heart Failure” OR “Myocardial
Failure” OR “Heart Decompensation” OR “Decompensation, Heart”) AND TITLE-ABS-KEY (“Re-
mote Patient Monitoring” OR “Monitoring, Remote Patient” OR “Patient Monitoring, Remote”
OR “Telemedicine” OR “Telecare” OR “Tele Care” OR “Tele-Care” OR “Virtual Medicine” OR
“Medicine, Virtual” OR “Tele-Referrals” OR “Tele Referral” OR “Tele-Referral” OR “mHealth” OR
“Mobile Health” OR “eHealth” OR “Telehealth” OR “Telenursing”) AND TITLE-ABS-KEY (“Treat-
ment Adherence and Compliance” OR “Therapeutic Adherence and Compliance” OR “Adher-
ence, Therapeutic” OR “Therapeutic Adherence” OR “Adherence, Treatment” OR “Treatment
Adherence” OR “Death Rate” OR Mortality OR “Mortality Rate” OR “Rate, Mortality” OR “Death
Rates” OR “Mortality Rates” OR “Rate, Death” OR “Mortalities” OR “Patient Readmission” OR
“Thirty Day Readmission” OR “30 Day Readmission” OR “30 Day Readmissions” OR “Thirty
Day Readmissions” OR “Readmission, Thirty Day” OR “Hospital Readmission, Unplanned”

OR “Hospital Readmissions, Unplanned” OR “Hospital Readmissions” OR “Unplanned Hos-
pital Readmissions” OR “Unplanned Hospital Readmission” OR “Readmissions, Hospital”

OR “Hospital Readmission” OR “Readmission, Hospital” OR “Unplanned Readmission” OR
“Rehospitalization” OR “Rehospitalizations” OR “Unplanned Readmissions” OR “Readmission,
Patient” OR “Readmission, Unplanned”) AND TITLE-ABS-KEY (“Randomized Controlled Trials”
OR “Clinical Trial, Randomized” OR “Clinical Trials, Controlled, Randomized” OR “Clinical Trials,
Randomized” OR “Controlled Clinical Trials, Randomized” OR “Controlled Trials, Randomized”
OR “Randomised Controlled Trial” OR “Randomised Controlled Trials” OR “Randomized Clinical
Trial” OR “Randomized Clinical Trials” OR “Randomized Controlled Clinical Trials” OR “Random-
ized Controlled Trial”)
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LILACS

PsycINFO

mh:“Heart Failure” OR mh:c14.280.434* OR (heart failure) OR (cardiac failure) OR (conges-
tive heart failure) OR (decompensation, heart) OR (heart decompensation) OR (heart failure,
congestive) OR (heart failure, left sided) OR (heart failure, left-sided) OR (heart failure, right
sided) OR (heart failure, right-sided) OR (left sided heart failure) OR (left-sided heart fail-

ure) OR (myocardial failure) OR (right sided heart failure) OR (right-sided heart failure) OR
(insuficiéncia cardiaca) OR (descompensacao cardiaca) OR (faléncia cardiaca) OR (faléncia
cardiaca congestiva) OR (insuficiéncia cardiaca congestiva) OR (fallo cardiaco congestivo) OR
mh:“Heart Failure, Systolic” OR mh:c14.280.434.676* OR (heart failure, systolic) OR (heart
failure, reduced ejection fraction) OR (systolic heart failure) AND mh:“Remote Patient Monitor-
ing” OR (remote patient monitoring) OR (telemonitoring) OR (telemonitoramento) OR (tele-
monitorizagao) OR (telessalde) OR mh:“Telemedicine” OR (telemedicine) OR (mobile health)
OR (mhealth) OR (telehealth) OR (ehealth) OR (telecare) AND mh:“Treatment Adherence and
Compliance” OR (treatment adherence) OR (therapeutic adherence) OR (adesao ao tratamen-
to) OR (aderéncia terapéutica) OR (adherencia al tratamiento) OR mh:“Patient Readmission”
OR (Patient Readmission) OR (Hospital Readmission) OR (30-Day Readmission) OR (Rehos-
pitalization) OR mh:“Mortality” OR mortality OR (taxa de mortalidade) OR (mortalidade) AND
(mh:(“Randomized Controlled Trials as Topic” OR “Controlled Clinical Trials as Topic” OR “Ran-
dom Allocation” OR “Double-Blind Method” OR “Single-Blind Method”) OR pt:(“Randomized
Controlled Trial” OR “Controlled Clinical Trial”) OR ti:(random* OR aleatori* OR placebo*) OR
ab:(randomi* OR aleatori* OR placebo*)) AND NOT ((mh:“animals” AND NOT mh:“humans”)
OR mh:“Retrospective Studies”)

(DE “Heart Failure”) OR Tl(heart failure OR cardiac failure OR heart decompensation OR
congestive heart failure OR right-sided heart failure OR left-sided heart failure OR myocar-
dial failure) OR AB(heart failure OR cardiac failure OR heart decompensation OR congestive
heart failure OR right-sided heart failure OR left-sided heart failure OR myocardial failure)
AND (DE “Telemedicine” OR DE “Electronic Communication” OR DE “Mobile Devices” OR DE
“Home Nursing” OR DE “Remote Monitoring”) OR Tl(telehealth OR telemedicine OR telecare
OR telenursing OR mobile health OR mhealth OR ehealth OR remote patient monitoring) OR
AB(telehealth OR telemedicine OR telecare OR telenursing OR mobile health OR mhealth

OR ehealth OR remote patient monitoring) AND (DE “Patient Compliance” OR DE “Treatment
Adherence” OR DE “Hospitalization” OR DE “Mortality” OR DE “Readmission”) OR Tl(adherence
OR nonadherence OR treatment adherence OR readmission OR rehospitalization OR hospital-
ization OR mortality OR death rate) OR AB(adherence OR nonadherence OR treatment adher-
ence OR readmission OR rehospitalization OR hospitalization OR mortality OR death rate)

Note: mHealth: Mobile Health; eHealth: Electronic Health; RCT: Randomized Controlled Trial; MH: Medical Heading; DE: De-

scriptor; TS: Topic Search; TITLE-ABS-KEY: Title, Abstract and Keywords.

weight, blood pressure, heart rate, clinical
symptoms related to heart failure (dyspnea,
edema, and fatigue), medication adherence,
and quality of life. These data will enable a
more comprehensive characterization of the
evaluated interventions and are consistent
with the eligibility criteria established in the
PICOT framework (Table 1).

Risk of bias assessment

The risk of bias will be assessed independently
by two reviewers using the Cochrane Risk of
Bias 2.0 (RoB 2.0) tool. Any disagreements will
be resolved by consensus.

Data synthesis and analysis
A meta-analysis will be conducted when at

least three clinically homogeneous studies are
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available, defined as those with comparable
populations, interventions, and outcomes. A
random-effects model will be applied due to
the expected variability among telemonitor-
ing interventions. Analyses will be performed
using R version 4.5.2 (R Core Team, 2025).

For dichotomous outcomes (mortality and read-
mission), effect estimates will be expressed as
Risk Ratios (RR) with 95% confidence intervals.
For continuous outcomes (treatment adher-
ence), Mean Difference (MD) will be used when
studies employ the same measurement scale,
or Standardized Mean Difference (SMD) when
different instruments are used.

Statistical heterogeneity will be assessed using
the chi-square test (P < 0.10) and the I? statis-
tic, interpreted alongside confidence intervals,
in accordance with the Cochrane Handbook. I?

Am J Cardiovasc Dis 2026;16(4):313-323
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values between 50% and 75% will be consid-
ered indicative of substantial heterogeneity,
and values above 75% as considerable hetero-
geneity [11].

Pre-specified subgroup analyses will be con-
ducted to explore potential sources of heteroge-
neity, where sufficient data are available,
according to: (1) type of intervention (telephone/
voice, text messaging, automated devices, or
videomonitoring); and (2) duration of follow-up
(< 6 months vs. > 6 months).

Certainty of evidence assessment

The certainty of evidence will be evaluated
using the Grading of Recommendations As-
sessment, Development and Evaluation (GR-
ADE) system [16].

Results

This systematic review is expected to rigorously
and comprehensively synthesize the best avail-
able evidence regarding the effectiveness of
telemonitoring on treatment adherence among
patients with heart failure. As a result, it will be
possible to identify which telemonitoring mo-
dalities are most effective, which intervention
components contribute to better outcomes,
and which gaps still persist in the literature.
The findings may support evidence-based clini-
cal decision-making, guide the development of
public policies in digital health, and inform futu-
re research and interventions aimed at impro-
ving self-care and quality of life in this patient
population.

Discussion

Heart failure (HF) represents one of the great-
est challenges in contemporary public health,
characterized by a high burden of morbidity and
mortality, elevated hospitalization rates, and
significant socioeconomic impact on health-
care systems worldwide [6, 17]. It is associat-
ed with frequent readmissions and progre-
ssive deterioration in quality of life, particularly
among aging populations [14].

In this context, treatment adherence emerges
as a critical factor in the clinical course of the
disease. Poor adherence to therapeutic regi-
mens (including both appropriate medication
use and non-pharmacological measures such
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as fluid control, sodium restriction, weight mon-
itoring, and physical activity) is one of the main
determinants of clinical decompensation, pre-
ventable hospitalizations, and increased mor-
tality [7, 17]. It is estimated that non-adheren-
ce rates among patients with HF range from
40% to 60%, depending on the assessment
method and the therapeutic component evalu-
ated [7, 18].

Adherence in HF is a multifactorial pheno-
menon influenced by patient-related, disease-
related, and healthcare system factors, includ-
ing educational level, social support, comple-
xity of the therapeutic regimen, and access to
healthcare services [17, 19, 30]. Evidence sug-
gests that interventions aimed at strengthen-
ing self-care and promoting active patient en-
gagement can significantly improve clinical out-
comes, reducing hospitalizations and enhanc-
ing symptom control [6, 17].

Corroborating this evidence, studies show
that patients undergoing telemonitoring dem-
onstrate better adherence to essential behav-
iors, such as correct use of prescribed medica-
tions (P = 0.014), daily weight monitoring (P =
0.001), and attendance at scheduled appoint-
ments (P = 0.008), indicating a direct positive
effect of this strategy on self-care in HF [20].
Systematic reviews further report significant
improvements in disease-related knowledge
(P < 0.00001; I? = 0%) and quality of life (P =
0.03; 12 = 20%) following telemonitoring inter-
ventions, particularly in medium-term follow-up
periods [21].

Therefore, the development and implementa-
tion of innovative strategies that promote sus-
tained patient engagement in self-care are es-
sential, with telemonitoring emerging as a pro-
mising approach in this context.

Telemonitoring has gained prominence as a
relevant alternative to enhance clinical follow-
up, enable early detection of decompensation
signs, and promote self-management. Evidence
from previous systematic reviews and meta-
analyses suggests favorable, albeit inconsis-
tent, results. One systematic review including
21 studies (3,082 patients) identified a signifi-
cant reduction in mortality with home telemo-
nitoring compared to usual care (RR = 0.64;
95% ClI: 0.48-0.85), along with additional ben-
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efits in hospitalization rates and quality of life
[6].

Additionally, a meta-analysis including 37 ran-
domized clinical trials (13,366 participants)
demonstrated that eHealth-based interven-
tions significantly reduced HF-related hospital
admissions (OR: 0.73; 95% Cl: 0.62-0.86; P =
0.0002), although no significant effect was
observed on all-cause mortality (OR: 0.93; 95%
Cl: 0.85-1.03; P = 0.16) or cardiovascular mor-
tality (OR: 0.85; 95% Cl: 0.71-1.041; P = 0.07)
[22]. These findings suggest that the modality
and structure of the intervention are critical
determinants of the observed outcomes.

Within the scope of randomized clinical trials,
the potential of telemonitoring has also been
highlighted. One RCT conducted within a mul-
tidisciplinary telemedicine program for HF
patients demonstrated a 65% reduction in the
risk of the primary composite outcome in favor
of the intervention (RR 0.35; 95% CI: 0.20-
0.59; P < 0.001), along with reductions in
HF-related readmissions (RR 0.39; P = 0.007),
cardiovascular readmissions (RR 0.43; P =
0.008), and direct hospital costs [23].

In another study involving 151 patients hospi-
talized for HF and enrolled in a nurse-coordinat-
ed telephone-based program, a longer time to
first readmission was observed (HR = 0.67;
95% CI: 0.47-0.96; P = 0.029), along with reduc-
tions in the number of hospitalizations and
healthcare costs during the first six months
[24]. However, these benefits were not sus-
tained after twelve months of follow-up, sug-
gesting that short-term interventions may un-
derestimate the long-term benefits of tele-
monitoring.

Another meta-analysis including 29 random-
ized clinical trials (13,837 patients) demon-
strated that telecardiology interventions are
associated with a statistically significant re-
duction in rehospitalization rates compared to
usual care (RR: 0.94; 95% CI: 0.90-0.98; P =
0.004), indicating that remote monitoring com-
bined with continuous clinical support contrib-
utes to early detection of decompensation and
optimization of treatment [25].

Supporting these findings, a randomized clini-
cal trial conducted in Brazil showed that a
structured telemedicine intervention signifi-
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cantly reduced HF-related rehospitalization
rates over a 180-day follow-up. Patients in the
intervention group had a readmission rate of
26%, compared to 46% in the control group,
corresponding to a 44% relative risk reduction
(RR = 0.56; 95% Cl: 0.34-0.91; P < 0.01) [26].
These results reinforce the role of remote mo-
nitoring associated with continuous clinical
support in the early identification of decom-
pensation signs and timely therapeutic inter-
ventions.

Regarding mortality, a significant reduction
was observed in the composite outcome of all-
cause mortality and rehospitalization. Patients
in the telemedicine group showed a lower inci-
dence of this outcome compared to the control
group (30% vs. 47%), corresponding to a 37%
relative risk reduction (RR = 0.63; 95% ClI:
0.40-0.99; P = 0.04) [27].

Complementarily, evidence from meta-analysis
indicates that telecardiology reduces the risk
of all-cause mortality (RR: 0.90; 95% CI: 0.83-
0.99; P =0.02) [26]. This effect may be related
to closer follow-up, improved treatment ad-
herence, earlier therapeutic adjustments, and
enhanced health education enabled by remote
monitoring technologies.

Taken together, these findings support the
hypothesis that telemonitoring not only im-
proves intermediate outcomes but also direct-
ly impacts the clinical course of patients with
HF, emerging as a promising strategy for the
longitudinal management of this population.
These results are particularly relevant in mid-
dle-income countries, highlighting the feasibili-
ty and effectiveness of such interventions in
settings marked by greater social vulnerability
and limited access to healthcare services [31].

Itis important to acknowledge that this system-
atic review may be subject to limitations inher-
ent to the included studies. The heterogeneity
of telemonitoring interventions regarding the
type of technology used, duration of follow-up,
patient characteristics, and modalities of clini-
cal support may pose challenges for data syn-
thesis and comparability. Additionally, the risk
of publication bias, variability in diagnostic cri-
teria for HF with reduced ejection fraction, and
differences in healthcare systems across coun-
tries represent potential sources of imprecision
in the estimates. These limitations will be sys-
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tematically assessed using standardized tools,
such as the Cochrane Risk of Bias 2 (RoB 2)
tool and Egger's test for funnel plot asy-
mmetry.

This systematic review is expected to compile
and synthesize the best available evidence
regarding the effectiveness of telemonitoring
in patients with heart failure, identifying its
impact on treatment adherence, mortality, and
hospital readmission. In addition, it aims to
determine which telemonitoring modalities and
intervention components are associated with
better clinical outcomes, as well as to identify
existing gaps in the scientific literature. The fin-
dings may contribute to strengthening the evi-
dence on the use of telemonitoring in heart fai-
lure management, supporting evidence-based
clinical practice, the development of digital
health technologies, and the implementation
of more patient-centered models of care.
Furthermore, the review may inform future
research aimed at optimizing remote monito-
ring strategies and expanding their applica-
tion across different healthcare settings.

Conclusion

This systematic review has the potential to con-
solidate the evidence regarding the effective-
ness of different telemonitoring models in the
care of patients with heart failure, particularly
concerning treatment adherence, mortality,
and hospital readmission. Its findings may sup-
port evidence-based clinical practice, the de-
velopment of public policies in digital health,
and the advancement of technologies aimed at
cardiovascular care. Furthermore, the review
may facilitate the implementation of innovative
strategies capable of optimizing disease mana-
gement, strengthening self-care, and promo-
ting more integrated, efficient, and patient-cen-
tered models of care.

Disclosure of conflict of interest
None.

Address correspondence to: Rosana Evaristo
Clemente, Federal University of Uberlandia, Minas
Gerais, Av. Para, 1720, Umuarama, Uberlandia, MG,
Brazil. Tel: +55-34-3218-2066, Fax: +55-34-3225-
8628; E-mail: rosana.clemente@ufu.br

321

References

[1] Savarese G, Becher PM, Lund LH, Seferovic P,
Rosano GMC and Coats AJS. Global burden of
heart failure: a comprehensive and updated
review of epidemiology. Cardiovasc Res 2023;
118: 3272-3287.

[2] Cestari VRF, Garces TS, Sousa GJB, Maranhao
TA, Souza Neto JD, Pereira MLD, Pessoa VLMP,
Sales JTL, Floréncio RS, Souza LC, Vasconce-
los GG, Sobral MGV, Damasceno LLV and
Moreira TMM. Distribuicao espacial de morta-
lidade por insuficiéncia cardiaca no Brasil,
1996-2017. Arq Bras Cardiol 2022; 118: 41-
51.

[3] Calvo A, Kato NP, de Souza MJD, Jaarsma T,
Stromberg A and Ben Gal T. Challenges and
management of self-care in patients with heart
failure: a qualitative analysis. J Cardiovasc
Nurs 2023; 38: 145-153.

[4] Alosco ML, Spitznagel MB, van Dulmen M, Raz
N, Cohen R, Sweet LH, Josephson R, Hughes J,
Rosneck J and Gunstad J. Barriers and facilita-
tors of self-care among heart failure patients:
perceptions of patients and caregivers. Heart
Lung 2022; 52: 12-19.

[5] Ponikowski P, Voors AA, Anker SD, Bueno H,
Cleland JGF, Coats AJS, Falk V, Gonzalez-Jua-
natey JR, Harjola VP, Jankowska EA, Jessup M,
Linde C, Nihoyannopoulos P, Parissis JT,
Pieske B, Riley JP, Rosano GMC, Ruilope LM,
Ruschitzka F, Rutten FH and van der Meer P;
ESC Scientific Document Group. 2016 ESC
Guidelines for the diagnosis and treatment of
acute and chronic heart failure: the task force
for the diagnosis and treatment of acute and
chronic heart failure of the European Society
of Cardiology (ESC)developed with the special
contribution of the Heart Failure Association
(HFA) of the ESC. Eur Heart J 2016; 37: 2129-
2200.

[6] Riegel B, Moser DK, Anker SD, Appel LJ, Dun-
bar SB, Grady KL, Gurvitz MZ, Havranek EP,
Lee CS, Lindenfeld J, Peterson PN, Pressler SJ,
Schocken DD and Whellan DJ; American Heart
Association Council on Cardiovascular Nurs-
ing; American Heart Association Council on
Cardiovascular Nursing; American Heart Asso-
ciation Council on Clinical Cardiology; Ameri-
can Heart Association Council on Nutrition,
Physical Activity, and Metabolism; American
Heart Association Interdisciplinary Council on
Quality of Care and Outcomes Research. State
of the science: promoting self-care in persons
with heart failure: a scientific statement from
the American Heart Association. Circulation
2009; 120: 1141-1163.

Am J Cardiovasc Dis 2026;16(4):313-323


mailto:rosana.clemente@ufu.br

Effect of clinical telemonitoring on treatment adherence in patients with heart failure

(7]

(8]

(9]

(10]

(11]

[12]

[13]

(14]

[15]

[16]

(17]

(18]

[19]

322

Wu JR, Moser DK, Lennie TA and Burkhart PV.
Medication adherence in patients who have
heart failure: a review of the literature. Nurs
Clin North Am 2008; 43: 133-153.

Vellone E, Sepe V, Chiala O, Stromberg A,
Jaarsma T, Riegel B and Alvaro R. Effective-
ness of telemonitoring on heart failure outco-
mes and self-care behaviours: a systematic
review and meta-analysis. J Am Heart Assoc
2023; 12.

Inglis SC, Clark RA, Dierckx R, Prieto-Merino D
and Cleland JG. Structured telephone support
or non-invasive telemonitoring for patients with
heart failure. Heart 2017; 103: 255-257.

Nick JM, Roberts LR and Petersen AB. Effecti-
veness of telemonitoring on self-care beha-
viors among community-dwelling adults with
heart failure: a quantitative systematic review.
JBI Evid Synth 2021; 19: 2659-2694.
Gallagher BD, Moise N, Haerizadeh M, Ye S,
Medina V and Kronish IM. Telemonitoring
adherence to medications in heart failure pa-
tients (TEAM-HF): a pilot randomized clinical
trial. J Card Fail 2017; 23: 345-349.

Javaid SS, Khan MU, Paryani NS, Ansari SA,
Mohiuddin N, Merza N, Ehsan N, Waheed ST,
Saleem MS, Tahir HB, Moiz MA and Siddiqi TJ.
Remote monitoring in heart failure patients: a
systematic review and meta-analysis. Curr Pro-
bl Cardiol 2023; 48: 101635.

Kitsiou S, Paré G and Jaana M. Effects of home
telemonitoring interventions on patients with
chronic heart failure: an overview of systema-
tic reviews. J Med Internet Res 2015; 17: e63.
Higgins JPT, Thomas J, Chandler J, Cumpston
M, Li T, Page MJ and Welch VA. Cochrane
handbook for systematic reviews of interven-
tions. 2nd ed. Chichester: John Wiley & Sons;
2019.

Ouzzani M, Hammady H, Fedorowicz Z and
Elmagarmid A. Rayyan-a web and mobile app
for systematic reviews. Syst Rev 2016; 5: 210.
Schinemann HJ, Brozek J, Guyatt GH and
Oxman AD. GRADE handbook for grading quali-
ty of evidence and strength of recommenda-
tions. Hamilton: GRADE Working Group; 2013.
Savarese G and Lund LH. Global public health
burden of heart failure. Card Fail Rev 2017; 3:
7-11.

Nieuwlaat R, Wilczynski N, Navarro T, Hobson
N, Jeffery R, Keepanasseril A, Agoritsas T, Mis-
try N, lorio A, Jack S, Sivaramalingam B, Iser-
man E, Mustafa RA, Jedraszewski D, Cotoi C
and Haynes RB. Interventions for enhancing
medication adherence. Cochrane Database
Syst Rev 2014; 2014: CDO00011.

McAlister FA, Stewart S, Ferrua S and McMur-
ray JJ. Multidisciplinary strategies for the ma-
nagement of heart failure patients at high risk

[20]

[22]

(23]

(24]

[25]

(26]

(27]

(28]

[29]

for admission: a systematic review of randomi-
zed trials. Am Coll Cardiol 2004; 44: 810-9.
Cassidy L, Hill L, Fitzsimons D and McGaughey
J. The impact of psychoeducational interven-
tions on the outcomes of caregivers of pa-
tients with heart failure: a systematic review
and meta-analysis. Int J Nurs Stud 2021; 114:
103806.

Scholte NTB, Gurgéze MT, Aydin D, Theuns
DAMJ, Manintveld OC, Ronner E, Boersma E,
de Boer RA, van der Boon RMA and Brugts JJ.
Telemonitoring for heart failure: a meta-
analysis. Eur Heart J 2023; 44: 2911-2926.
Rampengan D, Surya S, Saisa D, Rampengan
J, Ramadhan R, Pratama A, Nojaid A, Kada-
riswantiningsih I, Rampengan S and Empitu M.
eHealth-supported Self-management and tele-
monitoring in heart failure: a systematic review
and meta-analysis of randomized controlled
trials. Heart Int 2025; 19: 35-47.

Comin-Colet J, Enjuanes C, Verdi-Rotellar JM,
Linas A, Ruiz-Rodriguez P, Gonzalez-Robledo
G, Farré N, Moliner-Borja P, Ruiz-Bustillo S and
Bruguera J. Impact on clinical events and he-
althcare costs of adding telemedicine to multi-
disciplinary disease management program-
mes for heart failure: results of a randomized
controlled trial. J Telemed Telecare 2016; 22:
282-95.

Dunagan WC, Littenberg B, Ewald GA, Jones
CA, Emery VB, Waterman BM, Silverman DC
and Rogers JG. Randomized trial of a nurse-
administered, telephone-based disease mana-
gement program for patients with heart failure.
J Card Fail 2005; 11: 358-365.

Jagannatha GP, Yasmin AAAD, Sanjiwani
NPGR, Pradnyana IWAS and Kamardi S. Role
of telecardiology in preventing mortality and
improving quality of life in patients with chronic
heart failure: a meta-analysis of randomized
controlled trials. Eur J Prev Cardiol 2022; 29
Suppl 1: 310.

Ribeiro EG, Brant LC, Bernal RTI, Rezende LC,
Chequer G, Temponi BV, Nascimento BR and
Ribeiro ALP. Effect of a telemedicine interven-
tion on heart failure hospitalizations in Brazil:
a randomized clinical trial. Circulation 2023;
148 Suppl 1: 13191.

Cruz 10, Costa S, Teixeira R, Franco F and Gon-
calves L. Telemonitoring in heart failure - a sin-
gle center experience. Arq Bras Cardiol 2022;
118: 599-604.

EndNote X9 [computer software]. Philadel-
phia: Clarivate Analytics; 2023.

Liberati A, Altman DG, Tetzlaff J, Mulrow C, Ggt-
zsche PC, loannidis JP, Clarke M, Devereaux PJ,
Kleijnen J and Moher D. The PRISMA state-
ment for reporting systematic reviews and
meta-analyses of studies that evaluate health

Am J Cardiovasc Dis 2026;16(4):313-323



Effect of clinical telemonitoring on treatment adherence in patients with heart failure

[30]

323

care interventions: explanation and elabora-
tion. PLoS Med 2009; 6: e1000100.

Tian F, Chen S, Lan X, Zhang RX, Zhu CY and
Chen Y. Factors influencing self-care beha-
viours in patients with heart failure: a mixed-
-methods systematic review. Heart Lung 2026;
75:304-312.

[31] Sarti TD and Almeida APSC. Incorporation of
telehealth in primary healthcare and associat-
ed factors in Brazil. Cad Saude Publica 2022;
38: PT252221.

Am J Cardiovasc Dis 2026;16(4):313-323



